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PABOYASA ITPOI'PAMMA YYEBHOI'O
_ HOPEAMETA «XUMM5» _
AJAIITUPOBAHHOU OCHOBHOU OBPA30OBATEJIbHOU ITPOI'PAMMBI
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YUYUTCIIb XUMHHU

MartkoBckas TaTtessHa HukonaeBHa,
[TepBas kBanupuKaIIMOHHAS KATETOPUS

c. Camapa, 2023 r.




IHHOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamMma mo XuUMHM A OOYYAIOIIMXCS C 3aJEp’KKOH MCUXUYECKOIO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIEro 00pa30BaHUs COCTaBJI€HAa B COOTBETCTBUH C
denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOT'O 0OIIero oOpa3zoBaHHA
(ITpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM
octuniun  Poccuiickoit ®@enepaunu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0),
[IpumepHO#l amanTHPOBAHHOW OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMOM OCHOBHOI'O  OOIIEro
o0Opa3oBaHus 00y4YaIONINXCS C 33JIEPKKON TICUXHUYECKOTO pa3BUTHs (ogo0penHoi pemennem @YMO
o obmiemy obpazoBanuto (mporokoi ot 18 mapra 2022 1. Ne 1/22)) (manee — ITAOOIT OOO 3I1P),
IIpumepHoil paboyeil mporpaMmbsl y4eOHOIO IIperIMeTa
«Xumus» (6a30BbIil ypoBeHb), [IpuMepHOil mporpaMmoii BocuTaHUsT 00y4YaromuXCsl IPH MOTyYSCHUN
OCHOBHOTO 00111ero 00pa30BaHus, C YU€TOM paclpeAesIeHHBIX M0 KiaccaM MPOBEPSIEMbIX TPeOOBaHUIA
K pe3yJibTaTaM OCBOEHHUS OCHOBHON 00pa30BaTEJIbHON IPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus U
AJIEMEHTOB COJIEpKaHUs, MPEJICTaBICHHBIX B YHHUBEpcalbHOM KoaudukaTtope no xumuu, KoHuenuuu
IpenojaBaHus yueOHOro npeamera «XuMus», B o0pa3oBaTeibHbIX opranuzauusax PO, peanusyroomux
OCHOBHBIE 00111e00pa30BaTeIbHbIC TPOrPAMMBI.

OO0masi XxapakTepucTHKA Y4eOHOro nmpeaMera « XuMus»

YueOupiii mnpeamer  «XUMHS»  BXOAUT B MPEIMETHYIO 001acTh
«EcTecTBeHHOHayuHbIe MpEAMETh». B cucTeMe ecTeCTBEHHOHAy4yHOro O0Opa3oBaHUsl XUMHUSA Kak
Y4eOHBINM TIPEeIMET 3aHUMAET BAKHOE MECTO B IMO3HAHUU 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUH HAYIHOU
KapTUHBI MUpPa, CO3JAHUM OCHOBBI XMMHUYECKUX 3HAHHM, HEOOXOTUMBIX MAJSi TTOBCEIHEBHOM >KU3HH,
HaBBIKOB 3JI0POBOTO U OE€30MACHOTO JIJITUYETIOBEKA U OKPYXKAIOIIEH ero cpeasl 00pasza KU3HH, a TaAKKE
B BOCIIMTaHUH DKOJIOTUYECKON KYJIBTYPHI.

VYcenemHocTs U3ydeHus XMMHHM CBS3aHA C OBJIAJICHUEM XHMUUYECKHM SI3BIKOM, COOJIOIEHUEM
mpaBwi  Oe30macHO paboThl TPHU  BBINOJIHEHWH XUMHYECKOTO OJKCIEPUMEHTa, OCO3HAHUEM
MHOTOYHMCJIEHHBIX CBA3€W XUMHH C IPYTUMHU MPEIMETaMU IIKOJIBHOTO Kypca.

[IporpamMmma BKJIIOYaeT B ce0s OCHOBBI HEOPraHWYECKOW M OpraHHYecKod xumuu. [ naBHOM
uJeell TporpamMMBbl SIBJISIETCS CO3JaHUME 0a30BOTO KOMIUIEKCA OIOPHBIX 3HAHUM 1O XHUMHUH,
BBIPXEHHBIX B (pOpME, COOTBETCTBYIOINIEH BO3pACTy O0y4aOUIUXCsS U UX O0COOBIM 00pa3oBaTebHBIM
MOTPEOHOCTSM.

B comepkaHMM  JAHHOrO Kypca  IPEACTABIEHBI  OCHOBOIIOJATarollMe  XUMHUYECKHE
TEOPETUYECKUE 3HAHUA, BKIIOYAIOIINE HM3YYEHUE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCUMOCTH HUX
CBOWCTB OT CTPOEHUs, NPOTHO3UPOBAHME CBOMCTB BEILIECTB, HCCIEAOBAHUE 3aKOHOMEPHOCTEU
XMMHYECKUX MPEBPALLCHUIN U TyTEN yNpaBiICHUS] UMUB IENSAX MOJIYYEHUS BEIIECTB U MAaTEPUATIOB.

TeopeTnyeckyr0 OCHOBY M3Y4YEHHS HEOPraHWYECKOM XHMMHHM  COCTaBJISIET  aTOMHO-
MOJIEKyJIsipHOEe yuenue, [leprnonnueckuii 3akoH .M. MenneneeBa ¢ KpaTKUMU

CBEACHUSIMM O CTPOEHMM aTroMa, BHUAAX XHMMHUYECKOH CBSI3HM, 3aKOHOMEPHOCTSX IPOTEKAaHUs
XUMHYECKHUX PEAKIIUI.

B u3yueHunn Kypca 3Ha4MTENbHAS POJIb OTBOJUTCS XMMHUUYECKOMY 3KCIIEPUMEHTY: NPOBEIECHUIO
MPaKTUYECKUX U JaOOpaTOpHBIX padOT, ONHCAHUIO PE3YJbTATOB YYEHHUYECKOIO SKCIIEPUMEHTA,
COOJIIOICHUIO HOPM M TTpaBHiI 0€301acHOi paboThl B XUMHUYECKON J1abopaTopuu.

Peanuzamust gaHHOW mporpaMMbl B TIpoliecce OOydeHHs] MO3BONIMT oOydatomumcs ¢ 3I1P
YCBOMTH KJIHOUEBBIE XUMUYECKUE KOMITETEHIIH U IOHATH POJIb U 3HAYEHUE XUMUUCPEAH JPYTUX HAYK O
IpUPOJIE.

W3yueHne XMMHUU CIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOMIUXCSI HAYYHOT'O MHPOBO33PEHUS,
OCBOCHHMIO OOIIIEHAYYHBIX METOJOB (HAONIOJCHUE, W3MEPEHHE, OKCIEPUMEHT, MOJCIHUPOBAHUE),
OCBOEHUIO MPAKTUYECKOT0 IPUMEHEHHSI HAYYHBIX 3HAHWN, OCHOBAHHOTO HA MEKIIPEIMETHBIX CBA3SX C
npeaMeramu «OKpy>Karoluil MUP,

«Duszukay, «buonorusy, «leorpapusn», «MaremaTnka» U (GOpMHUPYET KOMIIETCHIINH, HEOOXOAUMBIE
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IUIS TPOJOJKEHUs 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.

N3yuenne xumuM crnocoOCTByeT pas3BuThi0 y oOywaromuxcs ¢ 3[IP mpocTpaHcTBeHHOTO
BOOOpakeHus1, QYHKIIMOHATILHOW TPaMOTHOCTH, YMEHHSI BOCIIPUHUMATh U KPUTUYECKU aHATU3UPOBAThH
nHpOpPMAIIMIO, TPEACTABICHHYIO B Ppas3IMYHBIX (GopMax. 3HAYUMOCTh MpeAMeTa JUIS Pa3BUTHA
XKU3HEHHOW KommeTeHIU oOydaromuxcs ¢ 3[IP 3akimiouaeTcss B yCBOGHHHM OCHOBBI XMMHYECKHUX
3HAHUI,HEOOXOJUMBIX JUIS TIOBCETHEBHON KU3HH; HABBIKOB 3J0POBOTO U OE30MaCHOI0 JUITYEIIOBEKA U
OKpY>Karollen ero cpeapl 00pasa Ku3Hu; GOPMUPOBAHUN IKOJIOTUYECKON KYIbTYpPHI.

[Iporpamma oTpaxaeT coaepkaHue oOydeHUs mpenMery «XHUMHS» C y4eToOM OCOOBIX
oOpasoBarenbHbIX TTOTpeOHOCTEH oOydarommxcs ¢ 3[1P. OBnageHne y4eOHBIM IPEIMETOM «XHMHSI
MIPEJICTABIISIET OMPENCICHHYIO TPYIHOCTh it oOydarommxcs ¢ 3[1P. Dto cBs3aHO ¢ 0COOCHHOCTIMU
MBICITUTEIIBHON J1eATENbHOCTH, NEPUOANUYECKUMU KOJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM MaMSITH,
HE/IOCTaTOYHOCTHIO OOIIEro 3amaca 3HAaHWH, MOHM)KEHHBIM I103HABATEIBHBIM HWHTEPECOM U HHU3KUM
YPOBHEM pEUYEBOTO Pa3BUTHSI.

s nmpeononeHus TPyAHOCTEW B H3Y4eHHH YydeOHOro mnpeamera «XuMHs» He00XoanMa
ajanrtanus odbeMa M XapakTepa yd4eOHOro maTepuana K I[03HaBaTEIbHBIM BO3MOXKHOCTSM JaHHOM
KAaTeropuu OOYy4YaroIIMXCs, Y4eT MX OCOOEHHOCTEW pAa3BUTHUSA: HCIOJIb30BAaHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0)KHEHUE U3y4aeMOro MaTepuara.

[Ipy wm3ydyeHUHM XUMUU HEOOXOIMMO OCYIIECTBISATH B3aUMOJIEHCTBUE Ha IOJIMCEHCOPHOMN
OCHOBE.

TeopeTnueckuii MaTepuall pEKOMEHIYETCS U3y4daTh B MPOLECCE MPAKTUYECKON JAEATEIBHOCTH.
B03MO0KHO BbIJIENIEHUE OTJEIBHBIX YPOKOB Ha PELIEHUE 3a/1a4 B CBSI3M COCIIOKHOCTBIO aHAJIN3a TEKCTa
obyuaromumucst ¢ 3I1P. Opranmyeckoe €AMHCTBO MPAKTUYECKOH M MBICIUTEILHONW NEATETbHOCTH
oOydaromuxcsi Ha ypoKax XUMHUU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO Oa3MCHBIX
XUMHUYECKUX 3HaHUN U yMmMeHuid. Oco0oe BHUMaHHE MPU U3YHYEHUU XUMHH YAENAETCS H3YYECHHUIO
«CKBO3HBIX» MOHATUH U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Lenun u 3axaum n3yyenuns yuedOHoOro npeamera « XUMHD)

Obwue yenu N3ydeHus ydeOHOTO mpeamera «XuMus» mpeactaBieHsl B [IpumepHoii paboyeit
porpaMMe OCHOBHOTO 00111ero oopa3zoBanusi. OHHAKTyaTU3UPOBAHBI C YU€TOM HOBBIX MPUOPUTETOB B
CHUCTEME OCHOBHOT'O OO0IIIero o0pa3oBaHMs, HAMPABICHHOCTH OOYYEHHUSI HA Pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (QopMHUpOBaHUE €€ HHTeNIeKTa U o0miell KympTyphl. OOyuyeHHE YMEHHUIO YYHUThCA U
MPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOSATEIFHO B HACTOSIIIEE BpEMs SIBIISIETCS OJHOU W3 BaXKHEHIITNX
GbyHKIUH y4eOHBIX MTPEIMETOB, B TOM YUCIE U «XHUMUMY.

Hns obywarormuxcst ¢ 3I1P, Tak ke, kKak U 1JiT HOPMATUBHO DPa3BHBAIONIUXCS CBEPCTHUKOB,
OCBAaMBAIOIIUX OCHOBHYIO 00pa3oBaTeNbHYIO MPOTpaMMy, JTOMHHHPYIOIIEE 3HAUYCHHUE MPUOOPETAIOT
TaKue yeau, Kak:

" (opmupoBaHME WHTEIUIEKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K COTPYIHHUYECTBY,
CaMOCTOSITEIbBHOMY TIPUHATHIO PEIICHHH, CTOCOOHOM aAanTHPOBATHCS K OBICTPO MEHSFOIIMMCS
YCIIOBHSIM KU3HU;

® HampaBJICHHOCTh OOYYCHUS HA CHCTEMATHYECKOE MPUOOIICHUE YYAIIUXCA K CAMOCTOSITEIIbHOM
MO3HABATEIIBHOW  JIEATEIBHOCTH, HAYYHBIM H  MPAKTHYECKUM METOJaM  IO3HAHUS,
(GOpMUPYIOLTUM MOTHBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUHU;

® o0ecnieyeHHE  yCIOBUM, CIOCOOCTBYIOIIUX  MPUOOpPETEHHIO  OOyJYaIOIIMMHKCS  OIbITa
pa3HoO0pa3HON AESITeTbHOCTH, MMO3HAHUS U CAMOIO3HAHMS, KIFOUEBHIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATbHOE 3HAUE€HUE JJISl PA3IMYHBIXBUIOB JIEATEIbHOCTH;

" bopmupoBaHue yMeHUI OOBSICHITh U OIICHUBATDH SBICHUS OKPYKAIOIIETO MUpPA HA OCHOBAHHUU
3HAHWH U OIbITA, TOTYYEHHBIX [TPU U3YYEHUH XUMUH;

" (opmupoBaHue y o0Oy4aromMXcs T'YMaHUCTHUECKHUX OTHOILIEHUM, MOHUMaHHs LEHHOCTU
XUMHUYECKHUX 3HAHUHU NIl BHIPAOOTKH KOJIOTUYECKH IeTIeCO00pa3HOTO TMOBENEHUS B OBITY U
TPYAOBOM NIESITEIBHOCTH B LIENAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOUIEH MPUPOIHOU
Cpenbl;



® pa3BUTHE MOTUBALMU K OOyYEHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIO M CaMOBOCIIHMTAaHUIO Ha

OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX I[CHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY

npoduiIs U HaNPaBICHHOCTH JlalbHeHIIero o0yuyeHus.

Kypc HampaBieH Ha pelieHue ClIeayonmx 3a0ay, 00eCeYMBaIOIINX PeaTH3AIHI0 IMYHOCTHO-
OPUEHTHUPOBAHHOTO U JESATEIbHOCTHOIO MOJAXOJ0B K oOyueHHio xumuu obOydaromuxcs ¢ 3I[IP nHa
YPOBHE OCHOBHOT'O O0ILIEro 00pa30BaHUS:

® (opmupoBaHUe NEepBOHAYATIBHBIX CHCTEMATHU3UPOBAHHBIX IMPEACTABICHUN O BEIIECTBAX, MX
NpEeBpalleHUsIX M MPAKTUYECKOM NPUMEHEHUH; OBJaJIeHUE TMOHATHUIHBIM amnmaparoM u
CUMBOJINYECKUM SI3BIKOM XUMUM;

® OCO3HaHHE OOBEKTHMBHOW 3HAYUMOCTH OCHOB XMMHUYECKOW HAayKH Kak O0JIACTU COBPEMEHHOI'O
€CTECTBO3HAHUSI, XUMUYECKUX MPEBPAIIECHUN HEOPraHUYECKUX U OPraHMYECKHUX BEILIECTB Kak

OCHOBbI MHOTHUX SIBJIGHUH >KMBOM W HEXKHUBON MPHUPOABI; YIIyOJeHHe NpeCTaBICHUN O

MaTepuaIbHOM €MHCTBE MUPA;

® OBJAJICHUE OCHOBAMU XMMUYECKON rPaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBATHH OOBEKTUBHO
OILICHMBATH )KMU3HEHHBIC CUTYAIUH, CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€3011acHOr0 00paIleHus ¢
BEIIIECTBAMH, HCIIOJIb3YEMBIMH B TIOBCEJTHEBHOW JKM3HU;, YMEHHEM AaHAJIU3UPOBATh U
IUTAHUPOBATh HKOJIOTMYECKH Oe30MacHOe IOBEIEHHWE B IIENIAX COXpPAHEHHs 3JI0pOBbI U
OKpYKarolleu Cpeibl;

® (opmupoBaHME yMEHUN YCTAaHABIMBATDH CBSI3U MEXKIY PEAIbHO HAOII0IaeMbIMU XUMHUYECKUMHU
SBIICHUSIMA W TIPOIECCAMH, MPOUCXOIANIMMH B MHKPOMHUPE, OOBSCHATH MPUYUHBI
MHOT000pa3usi BEILIECTB, 3aBHUCHUMOCTh HX CBOMCTB OT COCTaBa W CTPOCHHUS, a Takke
3aBUCHUMOCTD ITPUMEHEHUS BEIIECTB OT UX CBOMCTB;

® [IpHOOpETEeHHE OMbITA MCIOJIB30BAHUS PA3TUYHBIX METOIOB M3YyUEHUS BELIECTB, HAOIIOICHUS
32 WX TMPEBpALIEHUSAMH TIPU TPOBEICHUU HECIOXKHBIX XHUMHYECKHUX OSKCIEPUMEHTOB C
HCIOJIb30BaHNEM Tab0paTOpPHOTro 000PYI0BaHUS U TPHOOPOB;

® (GopMupoBaHHE TPEICTABICHUNA O 3HAYEHWHW XUMHYECKOW HAYKH M PEIICHHUH COBPEMEHHBIX
HKOJIOTHYECKUX TPOOJIeM, B TOM YHUCJIE B MPEIOTBPAIICHUU TEXHOTEHHBIX U IKOJIOTHYECKUX
Karactpod.

OcobennocTu oT0OOpa M aganTaNMH y4e0HOr0 MaTepuaJia N0 XMuMHHU

OOyuenue yuyeOHOMY MpeaMeTy «XUMHUsS» HEOOXOJUMO CTPOMTh Ha CO3JaHMM ONTHMAJIbHBIX
YCIOBUH Ui YCBOEHHUS IporpaMMHoro marepuaia obOydaroumumucs c¢ 3[IP. Bonbmioe BHHMaHue
JOJDKHO OBITH YJIEIEHO 0TOOpY y4eOHOTO MaTepralia B COOTBETCTBHH C MIPUHITUIIOM JOCTYITHOCTH TIPH
coxpaHeHHH ob11ero 6a30Boro ypoBHs. OH JOIKEH MO COIEPKaHUIO0 M 00beMY ObITh 1Al TUPOBAHHBIM
g oOyuatomuxcst ¢ 3[IPB coorBeTcTBUY € X 0cOOBIMU 00pa3oBaTeNbHBIMU TOTPEOHOCTIMU. CriexyeT
o0JIerynThOBIIAZICHHE MaTepuaioM odydaromumucs ¢ 3I1P mocpencTBoM ero 1eTaabHOro 00bICHEHUS
C CHCTEMaTH4YeCKHMM IIOBTOPOM, MHOTOKPaTHOM TPEHMPOBKOW B IPUMEHEHHWH 3HAaHUU C
UCTOJIb30BAHUEM MPUEMOB AJITOPUTMHU3AINK U BU3YAJIbHBIX OINOpP, OOYyYEHMS CTPYKTYPHUPOBAHHIO
MaTepuaa.

bonbuioe 3HaueHue Jig TMOJHOLIEHHOTO YCBOEHHS Y4eOHOro marepuala MMeeT oropa Ha
MEXITPEIMETHBIE CBSI3U BOIIPOCOB, M3yYaeMbIX B JJAHHOM Kypce, ¢ TaKMMH y4eOHBIMU MpeaAMeTaMH
kak «['eorpadus», «Dusuka», «buonorus». Ilo3zBomnsist paccMaTpuBaTh OJUH U TOT K€ y4eOHBIN
MaTepual C pa3HbIX TOUYEK 3pEHHs, MEXIPEIMETHbIE CBS3M CHOCOOCTBYIOT €ro Jyd4iiemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHUIO MOTYYSHHBIX 3HAHUM U MPAKTUUECKUX YMEHUH.

[Tpy mOATrOTOBKE K YpOKaM YUHTENb JOJDKEH MPEAyCMOTPeTh (POopMUpOBaHHE Yy 00yUaromuxcs
YMEHUH aHAU3UpOBaTh, CPABHUBATH, 0000IATh U3y4aeMblil MaTepual, MIIaHUPOBATh MPEICTOSAIIYIO
paboTy, OCYIIECTBIATh CAaMOKOHTPOJb. HeoOXoauMo TOCTOSHHO CIEOUTh 3a IPaBHIBHOCTBIO
pedeBoro opopMIIeHUs BhICKa3bIBaHU oOyuatomuxcs ¢ 311P.

B cBa3m ¢ 0OCOOEHHOCTSMH TIOBEIAEHUSAM JeATEIbHOCTH oOydarommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOAMM CTPOXKAUIITHUI KOHTPOJIb COOJTIOICHUS TTPABHIT
TEXHUKU O€30MaCHOCTH MPU MPOBEIEHUH JTa00paTOPHBIX padOT B XUMHUYECKOM KaOuHeTe.
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IIpumepHble BUABI AeATebHOCTH o0yqaromuxcs ¢ 3IIP, o0yciioBiaeHHbIe 0COOBIMHU
o0pa3oBaTeIbHBIMHM OTPEOHOCTAMH U 00ecneYrBalOIIHe OCMbICICHHOE OCBOCHHE COACP/KAHUMN
00pa3oBaHus MO NpeaMeTy «XHuMUsDH)

Copnepxanue BUIOB AesTenbHOCTH oOydarouuxcs ¢ 3IIP Ha ypokax XuMuuonpeaensiercs ux
0coObIMH OOpa3oBaTeabHBIMU TOTpeOHOCTsAMU. [lomMuMo mmpoko ucnoias3yembix B OOII OO0
o0ImUX Il BCEX OOYYAIOUUXCS BHUJIOB ACSATEIBHOCTHCIECTYET YCUIIUTh BU/IBI
NESTENbHOCTH,  CHelM(UUHBIE JUIs JAHHOM KaTeropuu olyvaromuxcs, i 00ecreyeHUs
OCMBICJICHHOTO OCBOCHHSI COJEpXKaHHs O0pa3oBaHMs TO TMPEIMETY: YCHJICHHE IPEeIMETHO-
IIPAaKTUYECKOM  JIEATEIbHOCTH C  aKTUBU3allMe CEHCOPHBIX CHCTEM; UepeOBaHUE  BHJIOB
JESTENIbHOCTH, 3a/I€UCTBYIOIINX Pa3IMYHbIECEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepuaia ¢ ONOpod Ha
QJITOPUTM; «IIOIIArOBOCTh» BHM3YYEHHUU MaTepuasa; HCIOJb30BaHUE JIOMOJHUTEIBHOW BHU3YyalbHOM
oropbl (MJIaHbl, 00pa3ibl, CXEMbI, IA0JOHbI, ONOPHBIE TaONULbI). [l pa3BUTUSA y 00ydaromuxcs ¢
3IIPymenust JenaTb  BBIBOBI, (GopMHpOBaHUS  I'PaMOTHOTO PEYEBOI0O
BBICKa3bIBaHUS HEOOXOAMMO HCIOJb30BaTh OINOpPHbIE cioBa U kiuie. Ocoboe BHUMaHUE ClEAyeT
yIeJIUTh 00Yy4eHHIO CTPYKTYPUPOBAHHIO MaTepHajia: COCTaBJIEHHUE PUCYHOUHBIX U BepOAlbHBIX CXEM,
COCTaBJICHUE TabJIML, COCTaBJICHUE KJ1acCu(UKaLUU c 0003HaYEeHHBIMU
OCHOBAHHUSMH JUIsl KJacCU(UKalMM U HAIllOJHEHHUE UX npuMepaMu u ap.Ilpumepnas temaruyeckas u
TepMHUHOJIOrH4ecKast Jiekcuka coorBercTByeT OOII

000.

Hns obyuatomuxcs ¢ 3IIP cymiecTBeHHBIMU SIBISIOTCS TPUEMBI pabOTHl ¢
JIEKCUYECKUM MaTepuaiomM 1o npeamety. [IpoBogutcs cnennanbHas paboTa 1Mo BBEACHUIO B aKTUBHBIN
CJIOBaph OOYy4YalIIMXCS COOTBETCTBYIONIEH TEpMHUHOJOTUU. M3ydaeMble TEpPMHUHBI BBOASTCS Ha
MOJINCEHCOPHOM OCHOBE, 00s13aTeNbHA BU3YallbHAsI MOAECPKKA, aITOPUTMBI pabOTHI C OMpeIeIICHUEM,
OTIOPHBIE CXEMBI JIJIS aKTyaJIu3alui TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XumMus» B y4eOHOM IVIaHe

B coorBerctBum ¢ ®DemepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM — CTaHIAPTOM
OCHOBHOTO 00mIero o0Opa3oBaHusi Y4eOHBIH mpenMer «XWMHS» BXOJUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHOHAYYHBIE MTPEIMETHI» U SIBJIIETCS 00s3aTEIbHBIM /IS U3YUEHUS.

YueOHbIM M1aHOM Ha €€ u3yueHue oTBefeHo 136 yueOHBIX 4acoB — MO 2 4 B HEACN0 B 8 U 9
KJIaccax COOTBETCTBEHHO.

Copnepxanue yueOHOro mnpeamera «XuMusi», InpeacraBieHHoe B IIpumepHoit paboueit
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c¢ yuyeroM IlpumepHON OCHOBHOI
o0Opa3oBaTeIpbHOM MPOTPAaMMBI OCHOBHOTO OOIIETr0 0Opa30BaHUs MO Y4eOHOMY MPEAMETY «XUMHUSI,
coorBercTBYeT IIprMepHOil ajanTHPOBaHHOW OCHOBHOW 00pa3zoBaTeIbHON HpOrpaMMe OCHOBHOTO
o0miero o6pa3oBaHus 00yJarOIIUXCs C 3a1€PKKON MICUXUUECKOTO Pa3BUTHSL.

COHEP)KAHUE YUEBHOI'O [TIPEJIMETA « XMW »

8 KJIACC

IMepBoHaYabHbIE XUMHYECKHE TIOHATHS

Ipeamer xumun. Pons xumuu 6 ocusnu venosexa . Tena u BeurecTBa. DU3MUCCKHE CBOICTBA
BELIECTB. ArperarHoe COCTOSIHUE BEIeCTB. Xumus 6 cucmeme Hayk. UuCThle BelleCTBa U CMECH.
CrniocoOb1 paznenenus cmeceil. [IpaBuna Ge3omacHOro oOpalleHus: C BELIECTBAMU M Ja0OpaTOPHBIM
obOopynoBanueM. [lonsamue o Memooax NO3HAHUS 8 XUMULU.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3JIEMEHTHl. 3HAKU (CUMBOJIbI) XMMHYECKUX 3JIEMEHTOB.
OTtHocuTenbHast aToMHast Macca. [IpocTbie U cloKHbIe BelecTBa. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumnueckas ¢opmyia. BageHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eeujecms. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JIEMEHTa B
COETUHEHUH.



PusnyecKkue 1 XUMAYECKHE SBJICHUA. XUMHUYecKas peakius. [[pu3Haku XuMUYECKUX PEaKIHil.
VYpaBHEHUS] XUMHUYECKUX PeaKUUil. 3aKOH COXpaHEHHs Macchl BemecTB. Kimaccupukanus XuMHIeCKUX
peaknuil (CoeMHEHUs, Pa3I0KeHHs, 3aMeICHHUs, OOMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IMOCYHO#, ¢ mpaBwjiamMu paboOTHl B
naboparopuu u mpuéMamMu oOpaieHus ¢ J1a00paTOpHBIM 00OPYJOBaHHEM; H3YyUYEHUE M ONHUCAHHE
(¢u3nUYecKux CBOWCTB OOPa3lOB HEOPTaHUYECKUX BEIIECTB; HaOMOAeHHE (PU3MUYECKHX (TUIABICHHUE
BOCKa, TasHUE JIbJla, pacTUpaHUe caxapa B CTYIKE, KUIIEHWE U KOHJIEHCAIMsl BOJABI) M XMUMHUYECKUX
(ropeHue cBeuH, MPOKATMBAHHUE MEIHOW IMPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCIOTOW) SIBICHHM,
HaONo/IeHne M ONHMCAaHWE NPHU3HAKOB MPOTEKAHMSI XMUMHUYECKUX peakUuid (pasjokeHue caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIIOTHI C XJOpWAOM Oapus, paznoxxenue ruapokcuaa memu (1) npum
HarpeBaHUU, B3aUMO/IeHCTBUE *kele3a ¢ pacTBopoM conu menu (II));u3ydenue crnoco0GoB pazaencHus
cMmeceil (C TOMOIIbIO MarHuTa, (QUIBTPOBaHME, BBHIMAPHBAHWE, AMCTHILULIMA, Xpomarorpadus),
MIPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM; HAONIOJCHUE U OMHMCAHUE PE3YNbTaTOB MPOBEICHHUS OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl; CO3JaHue MOJIEe MOJIEKy (11apOCTEPKHEBBIX ).

BaskHeiilue npeacTaBuTe/ M HEOPraHMYECKHX BElleCTB

Bosznyx — cmeck razoB. CocraB Bo3ayxa. Kucimopog — 3/leMEHT M MPOCTOE BEUIECTBO.
Haxoxnenne kuciopoma B Npupojae, (U3NICCKUE W XUMHUYCCKHE CBOMCTBAa. Peakiuu ropeHus
MIPOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOTYYeHHs KUCIOPoa B Ja00PaTOPUU U NPOMBIULIEHHOCTU.
[Tpumenenne kuciopoma. [lomarme o6 oxcumax. KpyroBopor kucimopoma B mpupoxpe. O3on —
ALIOMPONHASL MOOUDUKAYUSA KUCTIOPOOA.

Tennosoti  a¢pghexm  xumuueckou peakyuu, mepmoxumMudecKue YpasHeHus, IK30- U
SHIOTEPMHUUYECKUE PEAKIUU. TONIUBO: Y2Ooub U MemaH. 3azpsazHenue 6030yXa, yCuieHue

1
3I[CCI) " aajic€ KypCruBOM 0003HaYCHEI TEMBbI, U3YUYCHUC KOTOPBIX MPOBOANUTCSA B O3HAKOMUTCIIBHOM
IJ1aHEC. HeﬂarorcaMOCTOHTeHLHO OIPCACIICT 00BeM HU3y4aeMOro Marepuala.

napHuK08020 3¢hghexma, paspyuierue 030H08020 CIOS.

Bonopon — snemeHT W mpocToe BemecTBo. HaxoxkaeHue BoAopoAa B MpHUpOJE,pusnueckue
U XUMHYECKHE CBOWCTBAa (Ha IMpUMEpPE B3aUMOJIEHCTBUS C HEMETAUIAaMHU M OKCHJAMH METaJlJIOB),
IpUMEHEHHE, cnocodwvl noayyenus. Ilonarue o kucnorax u comnsax. KomudecTBo BemiectBa. Mouib.
Mounsiprass macca. 3akoH ABoraapo. MonsipHbiil 00bEM ra3oB. PacueTsl mo xumuueckoi popmysie.
PacdeTsl MaccoBOl 10JIM XMMHUYECKOIO 2JIEMEHTA B COECIMHEHWH, KOJIMYECTBA BEILIECTBA, MOJSPHON
MAacchl, MOJIIPHOTO 00beMa ra3oB. PacuéTsl Mo XUMUYECKUM YPaBHEHUSIM.

Qusuueckue ceoucmea 600bi. Boma. Ee coctaB, cTpoeHue u MoJekyabl. Boda kak
pacmeopumens. PactBopbl. [lonamue O HacvluyenHvlX U HeHacblujeHHvlX pacmeopax. llonamue
pacmeopumocmu eewjecmé 8 6ode. PacueT MaccoBOil JOJM BellecTBa B pacTBOpe (IPOIEHTHas
KOHIEeHTpalus). MaccoBasi 1051 BELIECTBA B PacTBOpE. Xumuueckue ce0ucmea 600bl (pasnodceHue,
peakyuu ¢ Hampuem, OKCUOOM Kalbyus, okcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U
ocHogHbiMU okcuoamu). Tlonamue o6 ocnosanusx. Pone pacmeopos 6 npupooe u 6 dcusnu 4enogexa.
Kpyzo060pomeoout 6 npupode. 3arpsizHeHre NpupoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Baxneiline kimaccel HeopraHuyeckux coenuHeHuil. Krnaccudukamuss HeopraHM4ecKHX
coequHeHnil. Okcuzpl: cocTaB, KiaccUpuKanus (KUCIOTHbIE, OCHOBHBIE, amgomepHuble,
Hecolleobpasyowue - Ha npumepe oxcuoa yeaepooa (Il) u oxcuoa azoma (Il)), Homenxramypa.
Ilonyuenue u XUMUYECKHE CBOMCTBAa OKCHJIOB (B3aWMOJCHCTBHE C BOJOW, KHUCIOTAMH, IEITOYAMH).
OcnoBanust. Knaccudukanus ocHoBaHMiA: IIENOYM M HEpacTBOpUMBIE OCHOBaHMs. HomeHknaTypa
ocHOBaHMi. DU3MYECKHE W XUMHUYECKHE CBOWCTBA OCHOBAHWHN (B3aMMOJCHCTBHE C OKCHIIAMH
HEMETAJIJIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocHosanuil.

Kucnotel: cocraB, kimaccudukainys, HOMEHKIATypa, (U3HUECKHEe W XHMHUYECKHE CBONCTBA
(B3auMoIeliCTBHE C METAJUIAMH, OCHOBHBIMU OKCHJaMH, OCHOBAaHUSIMH, COJIIMHU, HA IIPUMEPE COJITHOMN
U CEpPHOM KHUCTIOT), cnocodwl nonyuenus. Psn akrusHoctuMmetaioB H. H. bexerosa. Conu (cpennue):
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HOMEHKJIATypa CoOJieH, cnocobsl nonyuenusi, B3aUMOACHCTBHE cOJIed C MeTalylaMH, KHCIOTaMH,
1IEJI0YaMU U COJISIMU, TPUMEHEHUE.

[Tonste 00 amoTepHBIX TUAPOKCHUIAX (Ha MpUMepe IUHKA U ATIOMUHUA). XUMUYEeCKue
ceoticmea (83aumooeticmeue ¢ KUCI0Omamu U weiouamu, pasiodceHue npu Hacpesanuu) u noiyyeHue.

I'enetnyeckas CBA3b MCKAY Kj1acCaMu HCOPraHNYCCKUX COGI{I/IHCHI/If/’I.

['enernueckue pszbl.

XHUMHUYECKUN DKCIIEPUMEHT: Ka4eCTBEHHOE OIIPEACIICHUE COACPKAHUSA KHUCIOPOJa B BO3IYyXE;
MOJIy4YE€HUE U U3y4YEHHE CBOMCTB KUCIOPOa; HAOM0IeHUE B3aUMOCHCTBHSI BELIECTB C KHCIOPOIOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKPAIeHUs TOpeHus (TI0)kKapa); 03HAKOMIJICHHE ¢ 00pa3IiaMu OKCHUIOB U
OIMCaHUE MX CBOMCTB; MOJIyYeHHUE U U3yUYEHHE CBOWCTB BOAOpoAa (ropeHue); HaOmoeHne 00pasion
BELIECTB KOJIMYECTBOM | MOIb; HccieaoBaHHE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3IM4HOIN
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MacCOBOM J0JEH pPacTBOPEHHOIO
BEILIECTBA; B3aUMOICHCTBUE BOJABI C METa/NIaMHU (HAaTpUEM W KalbliueM) (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); OMpPEJEICHUEe PACTBOPOB KHUCIOT M WIEJNIOYed C TOMOINbI HHIUKATOPOB;
UCCIIeIOBaHNE 00pa3lloB HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB; HAOIIOJECHHUE W3MEHEHUs
OKpPACKH MHJIMKATOPOB B PACTBOpaX KUCIOT M IeJ0Yeil; n3yueHue Bzaumoaeicteus okcuaa meau(Il) c
pacTBOpOM CEpPHOM KHCJIOTHI, KHCIOT C METaulaMd, PEaKud HEeWTpaau3auuu; IOJy4eHue
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOIO MeETajula APYTMM U3 PAcTBOpa COJIMU; pELICHUE
3KCIEPUMEHTAIBHBIX3a/1a4 10 TeMe «BakHeN e KIIacChl HEOPraHMYECKUX COSAUHECHUIN.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckasi cucrema

xumuveckux 3iementoB JI. U. MenaeneeBa. CTpoeHue aromMoB. XUMHUYECKAasl CBS3b.

OKHCIHUTEJBbHO-BOCCTAHOBUTE/IbHBbIE PEaAKINHU

[lepBble MOMBITKUA KIAcCH(DUKAIMKA XUMHYECKUX 31eMeHTOB. [loHATHE O Tpymmax CXOIHBIX
ANIEMEHTOB (ILENTOYHbIE U IIETOYHO3EMENbHBIE METANlIbl, TaJOTeHbl, WHEPTHBIE Ta3bl). JieMeHmbl,
Komopbwle 0opaszyrom ampomephvie OKCUObL U SUOPOKCUODL.

Ilepuonuueckuii 3akoH. Ilepuommueckas  cucrtemMa  xumuyeckux  asemeHtos J[. U.
MenneneeBa. Koporkonepuoanas u onurnHonepuoonas Gopmsl [leprnoandeckoil CHCTEMbI XUMHYECKIX
snemenToB JI. M. Menneneesa. Ilepuonbl u rpymnmsl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpA,
HOMEPOB MEPHO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3omonel. DnekTpoHbl. CTPOCHHE SIEKTPOHHBIX
o0oouek aroMoB mepBbIx 20 xuMudeckux saemMeHToB [lepuonnueckoit cucremsl Jl. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOrO 3JIEMEHTa 1Mo ero noyioxkeHuto B llepuoamueckoit cucreme [l U.
Menneneena.

3akonomepHOCmMU U3MEHEHUs C8OUCME INEMEHMO8 MANbIX Nepuodo8 U 21A6HbIX NOOSPYNN, 8
3a8ucuMocmu  Om amoMHO20 (nopsAoKo6o2o) Homepa 3nauenue Ilepuoduueckoeo 3akoHa u
Ilepuoouueckou cucmembl XUMUYECKUX DNeMeHMO8 OJi pazeumusi Hayku u npakmuxu. J. H.
Menoenees — yuénuiii u epaxrcoaHuH.

Xumuyeckass cBs3b. KoBaneHTHast (mosisipHass U HENOJSIpHAsl)  CBS3b.
dnexmpoompuyamenbHOCMb AmMoMo8 Xumuyeckux snemenmos. VlonHas cBsi3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipoieccsl okucneHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN DKCIEPUMEHT: U3yuyeHHEe OO0pas3loB BEUIECTB METAaVIOB U HEMETaJUIOB;
B3alMOJICIICTBIE THAPOKCHAA IIMHKA C PACTBOPAMU KHUCIOT M MIEJIOYed; MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPH  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, peakiuu
Pa3NIoKEHUSI, COSTMHECHUS ).

MexnpeameTrHblie CBA3U
Peanuzanus MeXIpeIMETHBIX CBA3€H NPH U3yYEHUH XMMMHU B 8 Kilacce OCYIECTBIISIETCS Yepes3
HUCIIOJIB30BaHHUEC KakK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H HOHﬂTHﬁ, SABJIAIOIINUXCA
CUCTEMHBIMH JJISl OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO- HAYYHOTO LIUKJIA.
OO0mue ecTecTBEHHO-HAayYHbIC MOHATHS: HAYYHBIH (PakT, TUMOTE3a, TEOPHs, 3aKOH, aHAIU3,
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CHHTE3, KJIacCH(PHKAIHs, IEPUOIUNIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJICITUPOBAaHHE, U3MEPEHUE,
MO/IEIIb, SIBJICHUE.

®dwusuka: wMarepus, aroMm, OJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHI, HW30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUH 3apsij, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, (pU3MUECKUe BEITMYMHBI, CIUHUIIBI M3MEPEHHS, KOCMOC, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOJIBI, MOJE3HBIEUCKOIIAEMBIE,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYECKasl peaKkuusi

Ilepuonuueckuii 3akoH. Ilepuommueckas  cucteMa  XuMHueckux  snemeHToB 1. .
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KK, KAIbIUI U UX COCAMHEHUN B COOTBETCTBUM C MOJIOKEHUEM JIEMEHTOB
B [leproanyeckoi cucteme u CTPOEHUEM UX aTOMOB.

CTtpoeHue BellecTBa: BHUJbl XUMHYECKOW CBA3U. THUMBl KPUCTAUIMYECKUX PEHIETOK,
3A8UCUMOCTb CBOUCME 8eulecmaa Om Muna KpUCmaiiuieckol petémku U 6Uu0a XUMu4eckol cesa3u.

Knaccudukanums W  HOMEHKJIATypa HEOPraHMYECKHUX  BEIIeCTB (MEXKAyHapogHas W
TpUBHAJIbHAS). XWMHUYECKHE CBOMCTBAa BEHIECTB, OTHOCALIMXCS K  Pa3jIU4YHBIM  KJlaccaM
HEOPraHWYECKUX COCAMHEHUM, TeHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanus XUMHUYECKUX PEAKIUA 10 Pa3IMYHBIM TpHU3HAKaM (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTENeHEeHl OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, [0 00pamumocmu, no y4acmuoKamaiuzamopa). IK30- U SHIOTEPMUUYECKHE
peakuuu. Tepmoxumuueckue ypasHeHusl.

Ilousmue o cxopocmu xumudeckou peaxyuu. Ilowsmue 06 0Opamumvlx U HeEOOPAMUMbBIX
Xumuueckux peaxyusx. llonsamue o comocenHbIx U 2emepocennblx peakyusax. Ilonamue o xumuyeckom
pasHosecuu. CmeweHue xumuieckozo pasnogecus. Daxmopul, giuswowue Ha CKOPOCMb XUMUYECKOU
pearyuu u noloNHCeHue XuMuyecko20 pagHo8ecusl.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH,  DJIEKTPOHHBIM  OalaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHOMN peakunu. CocTaBleHNE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINil
C MCTIOJIb30BaHUEM METO/1a HJIIEKTPOHHOTO OasaHca.

Teopust 3AEKTPOIUTUUECKOW JUCCOIUALUU. DIEKTPOJUTUUYECKAS TUCCOLUALUSA. DIEKTPOIUTHI
U HedJIeKTponuThl. KaTHOHBI, aHWOHBI. Mexanuszm ouccoyuayuu ewjecmes ¢ paziudHblMu BUOAMU
xumuueckou ceasu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBICH CIIa0bIe DIEKTPOIIUTHI.

Peaknun noHHOTO OOMEHa. YCJIOBHS MPOTEKAaHWs PEaKIUi HOHHOTO OOMEeHa J0 KOHIIA.
[TonHbIEe U COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKIMA. XMMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAHUN U
coJieil B cBeTe npejcTaBieHui 00 anekTpoauTrnieckoi auccoruanuu. Cpena pactBopa. KauecTBeHHbIE
peaKiuy Ha KaTUOHBI M AHUOHBIL: XJIOPH-, OpoMUI-, HOAU-, cynbdaTt-, KapOoHAT-, CUIHMKAT-, hocdat-
AQHMOHBI; THIPOKCH/I-HOHBI, KATHOHBI AMMOHHSI, MATHHUS, KaJIbIIVsI, aTFOMUHHMS, Kene3a (2+) u (3+),Meau
(2+), nuHKa, IPUCYTCTBYIOIIUE B BOJHBIX paCTBOPAX.

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMJIEHWE C MOJCISIMU  KPUCTALTMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTawioB (rpadura u ammasza), CIOKHBIX BEIECTB
(x;mopuna HaTpus); HUCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XWMHUYECKOW PpEaKIMH OT BO3ICHCTBUSA
pa3nuYHBIX  (DAKTOPOB; HCCIENOBAHUE JIIEKTPOMPOBOJHOCTH PACTBOPOB  BEIIECTB, MpoIlecca
JUCCOITMAITIU KUCJIOT, IIeJI0uel Mcojiel (BO3MOXKHO HCIIOIh30BaHUE BHUIEOMATEPHAIIOB); ITPOBEICHHE
OTIBITOB, WJUTFOCTPUPYIONIUX TMPU3HAKN MPOTEKAHUSI PEaKkIMii HOHHOTO oOMeHa (0Opa3oBaHME OCalIKa,
BBIZICJICHHE Ta3a, o0Opa3oBaHWE BOBI); OMNBITOB, MLIIOCTPUPYIOMINX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakuuil (rOpeHue, peakiuu pas3JIoKEHUs, COCIUWHEHHUS); paclo3HABAHUE
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAUYECTBEHHBIX PEAKIMd Ha HOHBI; pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a7au.



HemeTa/uibl U HX coeIMHEHUS

OOmas xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETIEHU
okucienus. CtpoeHue u pusnueckre CBONCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMHUYECKUE CBOICTBA Ha MPUMEPE XJI0pa (B3aUMOJECHCTBUE C METalIaMU, HEMETallaMU
— BOJIOPOJIOM U KUCIOPOJOM, weroyamu). XiaopoBogopo. ComnsiHasi KUCIOTa, XMMHUUECKHUE CBOMCTBA,
noxyyeHue, IpUMEHEHHE. [lelicmsue Xaopa u Xioposooopooa Ha OpeaHusm uenoeekd. Baxueimme
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpymmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB KHCIOPOa
U cepbl. XapaKTEpHbIE CTENIEHU OKHCIICHUSI.

Crpoennie u ¢u3MUYECKUe CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA M CEPbl. AJUIOTPOIIHBIC
MoOAU(UKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA cephl(B3aUMOJICHCTBUE C HeMemailamu —
BOJOPOJIOM M KHUCJIOPOJOM, METAJUIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBogopos: cTpoeHue, (pu3nveckre U XMMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTaHOBUTEIILHBIC
cBoricTBa). OKCHABI cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCHIIOB. CepHas KHCIOTa: (PU3HUECKUE U
XUMHUYecKHe cBorcTBa (o0uue u cnenuduieckue). Coiau cepHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-uoH. CepHUCTas KUCIOTA. XumuyecKue peaxkyuu, Jrexcawyue 8 OCHO8e HPOMbBIULIEHHO2O0
cnocoba nonyuenus cepotl kuciomol. HaxoxaeHue cepbl 1 €€ coemMHeHui B ipupoje. [IpuMmenenue
Cephl U €€ COCAMHEHUH BOBITY U B IIPOMBIIUICHHOCTH. XuMuueckoe 3azpsazHeHue okpyjicarowell cpeosl
COCOUHEHUAMU cepbl  (KUCTIOMHbIE 00JiCOU, 3aepsi3HeHUe 6030yXa U B6000EM08), CHnocobbl e2o
npeoomepauyeHusl.

OO6mass xapakTepucTuka 37eMeHTOoB VA-rpynnbel. OcoOEHHOCTH CTPOCHHS aTOMOB a30Ta U
docdopa, xapakTepHbIE CTETIEHN OKUCICHUSI.

A30T, pacnpocTpaHeHue B IpUpojie, pusnueckue 1 XMMHIECKHe CBOMCTBA (B3aUMOIEHCTBUE C
MeTaJlJIaMi U HeMeTallJlaMH - KHUCIOPOJOM U BojaopoaoM). KpyroBopor azora B mpupone. AMMHaK:
¢dbuznueckue W XUMHUYECKHE CBONCTBa (OKHCIEHHE, OCHOBHBIE CBOICTBa BOJHOTO pacTBOpa),
noayyenue W TpuMeHeHue. ColM aMMOHHUS: COCTaB, (QU3MYECKUE W XHMHUYECKHE CBOMCTBA
(paznmokeHue, B3aUMOJICHCTBUE CO IMIellodyaMu), mpuMeHeHHe. KauecTBeHHas peakiusi Ha HOHBI
aMMOHUs. A30THasl KUCJIOTa, €€ (pu3nyeckue U XMMHUUYECKHe CBOMCTBa (oOmue u crenuduueckue),
nonyuenue. Hutpatsl (paznoxkenue). A3oTucTass Kuciora. lcmonb3oBaHWE HHUTPATOB M CONEH
aMMOHHS B KauecTBE MHUHEpalbHBIX YAOOpeHUN. Xumuueckoe 3acpsasHenue okpysscaioujel cpeovl
COeOUHeHUAMU a30ma (KUCIOMHble 00HCOU, 3a2PA3HeHUe 8030YXA,NOYBbI U B0OO0EMOS).

®dochop, amromponnvie mooupuxkayuu Gocgopa, PuznyUecKkrue M XUMHUUYECKHUE CBOMCTBA
(B3auMoOZEHCTBUE C METAUIAMM, HEMETANIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEPHOU
kucromamu). Oxcun pocdopa (V), oprodochopHas kucmora: GU3NIECKHe U XMMUUYCCKHE CBOMCTBA,
nonyuenue. Ilonamue o Munepanvbhvlx yOoopeHusax: Humpamol u gocpamol. [lonsmue 0 KOMHIEKCHBIX
yooopenusax. Obmas xapaktepuctuka diemMeHToB I[VA-rpynmbel. OCoOOCHHOCTH CTPOSHHSI aTOMOB
yriaepoja u KpeMHHs. BaneHTHOCTh U XapaKTepHbIE CTENIEHNU OKUCIEHUS aTOMOB YIJIEpO/ia U KPEMHUSL.
PacnipocTpanenue yriepona B IpUpo/Jie, XapaKTepHbIe CTEMIEHH OKUCIICHHUS.

VYrnepon, amnorponHble MoauduKanuu (rpadur, anmas), Gu3nuecKue U XUMUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB (B3aMMOJEUCTBUE C METAJUIAMH, HEMETAIJIaMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
cepnoul  kucromamu). Ancopobuums. Kpyrosopor yrinepona B mnpupoae. OKCuabl yriiepoaa, ux
¢bu3nyecKkue U XMMHYECKUE CBOMCTBA, MOJyYeHHE U MPUMEHEHHEe, IeHCTBUE HAa OPraHU3M 4YeJOBEKa.
Okonozuyeckue npobdremsl, céazanuvie ¢ okcuoom yenepooa(lV),; sunomesza enobanrbHo2o nomenieHus
KAuMama, napHuxossiii d¢ggexm. YToiabHas KUCIOTAa U €€ CONM, UX (PU3NYECKHUE M XUMHUYECKHE
CBOWCTBa, nonyuenue u npumenenue. KadecTBeHHast peakluss Ha kKapOoHat- HOHBI. Mcmonb3oBanue
KapOOHATOB B ObITY, MEUIIMHE, IPOMBIIINIEHHOCTH U CETbCKOM XO03sICTBE.

OO6ume npezacraBieHuss 00 0COOGHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX COEIAMHEHHN
yriaepoaa (Ha MpuUMepe MeTaHa, ITHJIEHA, 3TaHOJIa, YKCYCHON KUCIOTHL. X cocmag u xumuueckoe
cmpoenue. Knaccuguxayusa opeanuueckux éeuwjecms. IlonsTne o OMOTOTMYECKH BaXKHBIX BELIECTBAX:
KHUpax, OerKax, yriaeBoiax — U UX POJIM B KU3HU 4eloBeKa. MamepuanvHoe eOUuHCmeo 0peanuiecKux
U HeOpeaHUYyecKux coeOUHeHuUl.

Kpemunii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBAa (Ha NpPUMEpPE B3aMMOJICHCTBHS C
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MeTaJUlaMd ¥ HEeMETaJUIaMu), nojiyueHue u npuMeHenune. Coedunenusi Kpemuusi 6 npupode. Obwue
npeocmasienuss 00 oxcude kpemuusa(lV) u kpemnuegou kucirome. Curuxamol, ¢husuveckue u
XUMUYecKue Ceoucmeda, noiydeHue U NnpuMeHeHue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
INEKMPOHHOU, CMPOUmenvHoll u op.). BadcHetiuwue cmpoumenvHvle Mamepuansl.: Kepamukd, CmeKio,
yemenm, Oemon, oicene3obemon. Ilpobnemvr  6€30NACHO20  UCNONL30GAHUSL  CHPOUMETLHBIX
Mamepuanos 8 NOBCEOHEGHOU IHCUIHU.

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3Ii0B HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCIIOTHI; TPOBEJACHUE KAYECTBCHHBIX PEAKIMH Ha XJIOPHUI-MOHBI M HAOJIOJICHHWE TPHU3HAKOB HX
NPOTCKAHMS, OMBITHL, OTpPAKAIONME (QHU3MUECKUE W XHMHUYECKHE CBOWCTBAa TaJlOTCHOB M HX
COeIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3laMH XJIOPHJIOB
(raJIOTeHUIOB); O3HAKOMJICHHE C O0paslaMH cepbl U €€ CoeNMHEHHSIMU (BO3MOXHO HCIIOJIBb30BaHUEC
BUJICOMATEPHAJIOB);  HaONIOJIEeHHE  Tpolecca  oOyriaMBaHMsA ~ caxapa  MOA  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIJIOTHI; HM3YYCHHE XWUMHUYECKUX CBOWCTB pa30aBJIICHHOW CEpHOI
KHCJIOTHI, TPOBEIEHHE KAauyeCTBEHHOW peaknuu Ha cynbdar-uoH u HaONIOAeHWE Tpu3HaKa e
MPOTCKAHMS;, O3HAKOMJICHHME C (DU3MYECKMMH CBOWCTBaMH a30Ta, (ochopa M HX COCAMHEHHI
(BO3MOXXHO HCIIOJIb30BaHKE BHUACOMATEPHUATIOB), OoOpasnamMu a30THBIX M (OCHOpPHBIX yHOOpeHMId;
MOJTyYCHUE aMMHUaKa U U3YYEHHUE ero CBOWCTB; MPOBEJICHNE KAUECTBCHHBIX PEAKIIMi HA MOH aMMOHHSI
u ¢ocdar-noOH W M3IydEeHHUE TPU3HAKOB HX MPOTEKAHHS, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOMN
A30THOW KHCJIOTBI C MEIb0 (BO3MOXXHO HCIOJb30BAHUE BHJICOMATEPUANIOB); M3YYCHUE MOJEICH
KPUCTAUTMIECKUX PEHIETOK anMasa, rpaduTa; 03HAKOMIICHHE C IPOLIECCOM aJCOPOIMH PaCTBOPEHHBIX
BCIICCTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOIa3a; IMOJIyUYECHHE YIJICKUCIOTO ras3a |
WU3YYCHHE €ro CBOWCTB; IPOBEJCHUE KAYCCTBEHHBIX pEAKIMi Ha KapOOHAT- M CHJIMKAT-HOHBI U
W3yUYCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C MPOJIYKIIMEH CHIMKATHON MPOMBIIUICHHOCTH;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHel e HeMeTauTbl U UX COSIUHCHHSI.

MeTauiibl M MX COeIUHEHUS

OO0m1as XxapakTEPUCTHKA XUMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU MX TOJOKEHUS B
[Tepuonnueckoii cucteme xumuueckux snemeHToB JI. . MennaeneeBa u ctpoenust aromoB. CTpoeHue
MeTauIoOB. MeTalmnyeckas CBA3b U METAININYECKAsk KpUCTAUIMUEcKash peeTKa. DIeKTPOXUMUYECKUN
psaa HampspKeHUd MmeTtayuioB. DuU3MYecKue M XMMHUYECKHE CBOWCTBA METAJIOB (B3aMMOJACHCTBHE C
KHCIIOPOJIOM, BOJZIOH, kucinoTamu). Obwue cnocodwl noayuenus memannos. Ilowamue o xopposuu
Memannos, OCHOBHble Cnocobwvl 3awumel ux om kopposuu. Cniasvl (cmanv, uy2yH, OOPATIOMUHUL,
OpoH3a) u ux npumeneHue 8 Oblmy U NPOMbIULLEHHOCTIU.

[Ilenounble mMeTamwibl: nojoxeHue B [lepuoguyeckoil cucreme XMMUYECKUX 3iaeMeHToB [, U.
MenneneeBa; ctpoenue atomoB. Haxoxxnenue B npupoje. @u3nueckue 1 XMMUYECKUe CBOMCTBA (HA
npumMepe HaTpust W Kanus). OKCHUIOBI W TUAPOKCHABI HATpus U Kaiusa. [IpuMeHeHHe IeI0uHbIX
METAJUIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbHBIE METAIIBI MAarHUM M KalblWii: moJjioxkeHue B llepmoamdeckoi cucreme
xumuueckux dnemeHToB J[. M. MeHneneeBa; CTpO€HHME HX AaTOMOB; HaXOXJIECHHE B IPUPOJE.
dusnyueckrue U XMMUYECKUE CBOMCTBA MarHus U Kajbllvs. BakHelne coeTMHEHNs KaabIus (OKCHI,
THJIPOKCHI, COIN). ZKécmKrocmb 80061 U cNOCOOBI e€ycmpaHeHUs.

AmoMuHuii: nonoxenne B Ilepuoguueckoit cucreme xumuueckux osnemeHtos J[. U.
MenneneeBa; CTpOCHHME aroMa; HaxoXXJAeHUE B npupone. dusznueckue U XUMUUYECKUE CBOMCTBA
amroMuHUsI. AMGPOTEPHBIE CBOMCTBA OKCH/IA ¥ THIPOKCH/IA ATFOMUHMSL.

Kenezo: mnonoxenue B  Ilepmoamueckoit  cucrteme  xumuueckux  anemeHtoB J[. U.
MeneneeBa; CTpoeHHE aTOMa; HaXOXKJAeHueE B npupoae. Pru3ndeckue 1 XMuMUYECKHE CBOMCTBA JKelle3a
(B3auMOJIeHCTBHE C METAJJIaMHU, KUCIOTaMU U coisiMu). OKcubl, TUAPOKCUILl U conu xkene3a(ll) u
xene3a(lll): cocras, cBoWCTBa U notyueHue.

XVMUYECKUN OKCIIEPUMEHT: O3HAaKOMIIEHHE C o00pasllaMd METauIoB M CIUIAaBOB, UX
(bu3MYECKUMHU CBOICTBaMH; M3yY€HHUE PE3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOKHO UCIOJIH30BaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCUAA KalbIIMs W HATPUS C BOJOW (BO3MOXKHO
MCIOJIb30BaHNE BUAEOMATEPUAJIOB); UCCIETOBAHNE CBOMCTBKECTKOM BOJIBI; IIpollecca TOPEHUs Kene3a
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B KHCJIOpO/ie (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha HMOHBI (MarHus, Kaublus, amomuHus, nuHka, xenesa(ll) um xenesa(Ill), memu(1l));
HaOJIOJICHUE W OINKCAaHUE MPOIECCOB OKPAIIMBAHUS IUIAMEHM HOHAMU HATpud, Kajdus U KaJbLus
(BO3BMOXKHO HCIIOJIB30BAHKUE BHICOMATEPUAIIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA
ATIOMUHMS M TUIPOKCHUIA IIMHKA; pelleHHEe SKCIEpPUMEHTaJIbHBIX 3a7au Mo Teme «Baxuelmue
METaJUIbl U UX COCTUHEHUS.

Xumusn u oKpyxcarouian cpeoa

Hosvie mamepuanvi u mexuonocuu. Bewecmeéa u mamepuanvl 6 NOBCEOHEGHOU IHCUSHU
yenosexka. Xumus u 300posve. bezonacnoe ucnonvzosanue gewecms u XUMUYECKUX — peakyuti 8
ovimy. Ilepsas nomowp  npu  Xumuueckux — odcoeaxu ompagnerusx. OCHOBbL IKOI0UYECKO
epamomuocmu.  Xumuueckoe 3acpsi3HeHuUe  OKpyJcarowel cpedvl (npedervhds —O0ONYCMUMAs
koHyenmpayus sewgecms — IJ[K). Ponvxumuu 6 peuwieHuu 3K0102U4ecKux npooiem.

Ilpupoonvie ucmouHuku yeneso0opooos (y2oib, NPUPOOHbBIL 2a3, Hepmv), NPOOYKMbl UX
nepepabomxu, ux poisb 8 Oblmy u NPOMbIULIEHHOCMU.

Xumuyeckuil SKCnepumenm: uzyuenue 00pa3yos Mamepuanlos (Cmekio, CHIA8bl Memdalos,
noauUMepHbie MAmepuaivl).

Me:xknpeameTHble CBS3H

Peanuzanus MexnpeaMeTHbIX CBA3€H MpU U3yYEHUH XUMHHU B 9 Kiacce OCyLECTBISIETCS Yepes3
UCMOJb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX IOHATUIM, Tak W MOHATHUH, SBISIOLIMXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX NIPEJAMETOB €CTECTBEHHO- HAYYHOT'O ITUKJIA.

OO0ue ecTecCTBEHHO-HAay4yHbIEe MOHATHS: Hay4HbI (akT, rumoresa, 3aKOH, TEOpHs, aHAIM3,
CUHTE3, KJacCU(PHUKaus, NEPUOAUUYHOCTb, HAOIIOI€HNE, SKCIIEPUMEHT, MOJEINPOBAHNE, U3MEPEHHE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTUS, MaTEepUAIIBI.

®usnka: MaTepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIWJI, H30TOIbI,
PagMoOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsill, POBOJHUKH, MOITYIPOBOAHUKY, IUIIEKTPUKH,
(OTOR/IEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHME BEUIeCTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAJUINYECKas PelETKa, CIUIaBbl, (PU3MUECKUE BETUUNHBI, €IUHHUIIBI U3MEPEHN,
KOCMHUYECKO€ IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHILE.

buonorus: ¢orocunTes, nwixaHue, Ouochepa, 3KOCHUCTEMa, MUHEpaJbHbIE YHA0OpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIpumepHBbIe TEMBbI IPAKTHYECKUX PaldoT:

1. Jla6opatopnoe o0opynoBaHue u npuemsl  oOpameHus ¢ HuM. [IpaBumia
6e30macHoil paboThl B XMMUYECKOM TabOpaTopuH.

2. OunCTKa 3aTPA3HEHHON TOBAPEHHOMN COJIH.

3. Ipu3HaKK MPOTEKAHUS XMMUYECKUX PEAKIIUIA.
4. Tlonmy4eHue KUCIOPOIA M H3YIEHHUE ETO CBOWCTB.
5. INonyyenne BOAOPOA U U3YIEHUE €TO CBONCTB.

6. IIpuroTosieHHe PacTBOPOB C ONpEEIEHHON MAaccOBOMH JI0Neil pacTBOPEHHOIOBEIIECTRA.

7 . Pemenne OKCIICPUMCHTAJIBHBIX 3aga4 1o TEMC «OcHOBHBIE KJ1aCChI
HCOPTaHNYCCKUX COCIUHECHUI.

8. Peakuuu HOHHOro OOMeEHa.

9. KauecTBeHHbIE Peakluy HA HOHBI B PACTBOPE.

10. Hony4yenne aMmMuaKa ¥ M3ydeHUE €O CBOMCTB.

11. Monyuenue yraekucnoro raza 1 M3y4eHUe ero CBOMCTB.

12. Pemenue skcrnepuMeHTanbHbIX 3a1a4 o Teme «Hemeramnst 1V — VII rpynmn nux
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COCTUHEHUN Y.

13. Pemienue sKcnepuMEHTANTBHBIX 33124 110 TeME «MeTaUTbl U MX COSTUHEHMUS.

[Ipu mpoBeAeHUN NPAKTUYECKOH PaOOTHI KaKIbIH €€ 3Taml BBIMOJHACTCS OOYYAIOIUMHUCS C
3IIP BMecTe ¢ yuuTteneMm U HoJ ero pykooicTBoM. Ha npocke 006s13aTebHO BBIBELIMBAIOTCS IPAaBUIIA
TEXHUKHA O€30MaCHOCTH, COOTBETCTBYIOLIME NTaHHOMY BHUAY paOOTHl, JaeTcs MpaBUJIbHAS 3aIlUCh
dopmMyn M ykasplBaeTcsi Lenb HpoBeneHHs paboTel. [Ipy HEOOXOIUMOCTH JHaeTcsi BU3YaJIbHBIN
JITOPUTM BBITIOJIHEHUS 3aJaHusA. JTO CHOCOOCTBYET OCO3HAHHMIO OOYYAIOUIMMHCS BBIMOIHIEMBIX
JEHCTBUI U MTOJIyYEHHOT'O PE3yJIbTarTa.

HpHMeprle KOHTPOJIBHO-U3MEPUTEJIBHBIC MATEPHUAJIbI 110 XUMHUH

Jns opraHuzanuy TMPOBEPKH, ydeTa U KOHTPOJIS 3HAHUM OOy4arouuxcs MO MpeIMeTy
MIPEyCMOTPEHBI KOHTPOJIbHBIE PabOThI, CAMOCTOSTEIbHBIC PAOOTHI, 3a4€Thl, MPAKTUYCCKUE PAOOTHI,
tectupoBanue. OIHUM U3 METOJOB KOHTPOJS pe3ynbTaToB 00ydyeHus odyvaromuxcs ¢ 3I1P sisercs
METOJl TMOJMBAPUATUBHOIO JKCIPECC- TECTUPOBAHUS C KOHCTPYMPYEMBIMHU OTBETaMu. Ero
OTJINYUTEIBHBIMU YEPTAMHU SBIJISIFOTCS ONEPATUBHOCTD, BBICOKAs CTEIEHb MHJMBUAYAIN3alUHd 3HAHUIA,
CPaBHUTEIBHO MaJjbl€ 3aTPAaThl BPEMEHU U TpYJa Ha IPOBEPKY OTBETOB 00YUAIOIIHXCS.

Hns oOyuatomuxcst ¢ 3[1P Bo3MokHO M3MeHeHHE (QOPMYIUPOBKH 3aJaHUN Ha
«TIOIIArOBYIO», aJalTalusl MpeIaraeMoro 00y4aromieMmycsi TECTOBOTO (KOHTPOJBHO- OI[EHOYHOIO)
MaTepHalia: UCIOJIb30BAHUE YCTHBIX W NMUCBMEHHBIX MHCTPYKUMUW, YIPOIIEHHUE JJIMHHBIX CIIOXKHBIX
(GhOpMyIMPOBOK MHCTPYKIUH, PELICHUE C OTIOPON Ha allrOPUTM, 00pasell, UCIOIb30BaHNE CIIPABOYHOMN
uHpOpMaLnu.

KoHnTpoJsibHbIe padoThl 10 TeMaM

B paboueii nporpaMme npeaycMoTpeHo 9 KOHTPOJIBHBIX PadoT:

Konmponvnas paboma  Ne 1. TlepBoHauyanbHBIC XUMUYECKUE MOHSITHSL.
XUMHUYECKUE 3JIeMEHThl. XUMUYecKHue (GOpPMYIIbl U ypaBHEHUSI.

Konmponvnaa paboma Ne 2. Ilepuonuyeckas cucremMa XMMHUYECKUX 3JeMeHTOB/I.M.
Menpeneesa. CTpoeHue aroma.

Konmponvnasa paboma Ne 3. Xummnueckas cBs3b.
Koumponvnas paboma Ne 4. Kucnopon. Oxcunsl. 'openue. Bomopoa. Kucnotsr.

Counn.

Koumponvnas paboma Ne 5. O600111eHne CBEACHUN 0 BaXKHEUITNX KIIacCaX HEOPTaHMUECKUX
COCIMHECHUM.

Koumponvnas paboma Ne 6. DneKTponuTHYecKas TUCCOLUAIINS.

Koumponvnas paboma Ne 7. Hemetasiebl.

Koumponvnas paboma Ne 8. Metamnebl.
Konumponvnaa paboma Ne 9. Utoropas paboTa 3a Kypc HEOPraHUYECKOH XUMHH.

INTAHWPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

B nienmom pesynbrathl ocBoeHust obydarontumucs ¢ 3[IP ydueOGHoro mpemmera
«XuMH» JOJDKHBI COBMAAATh C pe3ysbTaTaMU MPHUMEPHOH pabodell MporpaMMBIOCHOBHOTO OOIIETO
obpazoBanus. Hanbonee 3HaUNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaAUA K 06yqum0 n ueneHanpaBneHHoﬁ MO3HaBaTeIbHOM ACATCIIbHOCTU; YCTAHOBKA Ha
OCMBICJICHHEC JIMYHOI'O OIIbITA, Ha(;J'II-o,HeHHfI 3a XUMHUYCCKHUMU

AKCIIEPUMEHTAMU;
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OpUEHTAIMs Ha MpaBuia MUHIMBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEACHMS MPHU
B3aUMO/ICHCTBUU C XMMHUYECKUMU BEILIECTBAMH U COCAMHEHUSIMU;

MpakTUYeCKoe H3yueHue mnpodeccuil ¥ Tpylna pa3IMyHOrO pojia, B TOM 4YHCIIE HAa OCHOBE
MPUMEHEHHS U3y9aeMOT0 MPEIMETHOTO 3HAHUS (HAIIPUMEp, JIA0OPAaHT XUMUYECKOTO aHAIH3a);

YBa)KCHHE K TPYAY U pe3yJIbTaTaM TPYLOBOH IEATENbHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHHIO JAIbHEHIIEW WHIUMBUIYAJIBHOW TPAaeKTOPUU
00pa3oBaHMsl Ha OCHOBE OPUEHTHUPOBKM B MHpe Ipodeccuil U NpodecCHOHANbHBIX MPEANOYTEeHUH,
YBaKUTEJIBHOTO OTHOLIEHUS K TPYLY;

OCO3HaHME CBOETO MOBEJICHMSI C TOUKHU 3PEHUS ONACHOCTH WM O€30MaCHOCTH JUIsl ce0s MU JUIsl
OKPYKaIOIIUX;

OCHOBBI ~ DKOJIOTMYECKOM  KYJIBTYpbl, = COOTBETCTBYIOIIEH  COBPEMEHHOMY  YPOBHIO
9KOJIOTMUECKOTO MBIIIJIEHUS], IPUOOPETEHUE OIBITA 3KOJOTMYECKH OPUEHTHUPOBAHHOW IPAKTHYECKOM
NESATEIIbHOCTH B JKU3HEHHBIX CUTYalUsX;

OCO3HAHHE IIOCJICJACTBUI M HENpPUATUE BPEAHBIX MPUBbIUEK (YHOTPEOJEHUS aJKOroJIs,
HapKOTHKOB, KypeHHs1) U UHBIX (hOpM Bpeza Ui (PU3NYECKOTr0 U ICUXUYECKOTO 370POBbS;

IIPUHATUE DPEIICHWM B >KU3HEHHOM CHUTYyallUM Ha OCHOBE IIEpEHOCAa IIOJY4YEHHBIX B XOJE
00y4eHHs 3HaHUH B aKTyaJIbHYIO CUTYallMIO, BOCIOJIHAITH AeUIIUT HH(POPMAILINH;

TOTOBHOCTHh OTOMPATh M MCIOJIB30BATH HYXHYIO MH(POPMALUIO B COOTBETCTBHH C KOHTEKCTOM
KU3HEHHOU CUTYaLlUH.

METAINIPEJMETHBIE PE3YJIBTATHI

Oeﬂadeuueynueepcaﬂbubmu yue6nbunu NO3HABAMEIbHBIMU OCUCIGUAMU:

BBISIBIIATH IPUYMHBI U CIIECTBUS MPOCTHIX XUMUUYECKUX SIBJICHUM;

OCYIIECTBIISITh CPAaBHEHUE, KJIACCU(PUKALMI0O XUMUYECKUX BEIIECTB IO 3a/laHHBIMOCHOBAHUSM U
KPUTEPUSAM U1 YKa3aHHBIX JIOTUYECKUX OIEpaLuil;

CTPOHUTH JIOTUYECKOE CYKJICHHE ITOCIE MPEIBAPUTEIBLHOTO aHAIN3a, BKIIFOYAOIIIEE
YCTaHOBJICHUE IIPUYUHHO-CIICICTBEHHBIX CBA3EH;

BBISBJIATH  ACQUIMUTBI  HHPOpMAIUH, JaHHBIX,  HEOOXOIUMBIX JUIsL  peleHus
MIOCTaBJIEHHOW 3aj1auy; 1p.);

npeoOpa3oBbIBaTh MH(GOPMALIMIO U3 OJHOTO BHUJA B JIpyrod (TabiuIly B TEKCT U CO37aBaTh,
IPUMEHSATH U NMPeoOpa30BbIBaTh 3HAKH U CHUMBOJIbI, MOAETH U CXEMBI JIJIs pelICHHs] yUeOHbIX U
NIO3HABATEJIBHBIX 33/1a4 ¢ IOMOUIBIO N1E€/]arora;

C TIOMOIIBI0 II€Aarora IMPOBOJUTh XWUMHUYECKHI ONBIT, HECIOXKHBIM DKCIEPUMEHT, I
YCTaHOBJIEHUS] 0COOEHHOCTEH O0BEKTa M3y4ueHUs, PUUMHHO-CIEICTBEHHBIX CBSI3e€d U 3aBUCHMOCTEN
00BEKTOB MEXKAY COOOM;

C TOMOUIbIO MeJarora HJIM CaMOCTOSTEIbHO (OPMYIMPOBATH OOOOIIEHUS M BBIBOJBI IO
pe3yabTaTaM IPOBEJCHHOTO HAOIIOICHHS], OTIBITA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE XMMHUECKUX MPOLIECCOB U UX MOCIIEIACTBHS;

UCKaTh WIM OTOMpaTh MH(OpPMALMIO WM JAAHHbIE U3 MCTOYHHUKOB C YYETOM MPEAJIOKEHHOU
y4eOHOM 3a/1auu ¥ 3aJJaHHBIX KPUTEPHEB.

Osnaodenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUGHBIMU O€lCGUAMU:

OpraHU30BBIBAaTh y4eOHOE B3aMMOICHCTBHE B IpyNIe (ONpeAesITh OOIIHe LEeH, paclpeieisaTh
pOJIHU, 1I0TOBAapUBATHCS IPYT C APYTOM H T. 11.).

C MOMOILBIO I€Jarora WIM CaMOCTOSITENIBHO COCTAaBJISITh YCTHBIE M IHUCBMEHHBIE TEKCTBHI C
MCIOJIb30BaHNEM MILTIOCTPATUBHBIX MATEPHAIOB JJIsl BBICTYIUICHUS MIepeiayAuTOprei;

OpPraHU30BBIBaTh y4eOHOE COTPYIHHYECTBO W COBMECTHYIO JESTEIBHOCTh C YYHUTEIEM U
CBEPCTHHKAMHM; paboTaTh WHIAMBUAYAIbHO W B TPYIIE: HAXOOUTh OOIlee pelieHHe M pa3peniarhb
KOH(UIMKTBI HAa OCHOBE COIJIACOBAHUS TMO3WIMH W ydeTa HMHTEpPecoB; (opMyIupoBaTh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OLICHUBATh KAuyeCTBO CBOEro0 BKJIaga B OOHIMHA MPOAYKT, NPUHUMATh U pa3AeisaTh
OTBETCTBEHHOCTb U MPOSBIATH TOTOBHOCTD K MTPEIOCTABICHUIO OTUYETA MEepe]l TPYIIOH.
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Osnadenue yHu8epcaIbHbIMU yUeOHBIMU PECYIAMUCHBIMU 0CUCIBUAMU:

oOHapyXuBaTh H (QOPMYIUPOBATH Yy4eOHYIO MpoOieMy, OINpeaeisaTh Ielb Yy4eOHOU
NesITeNIbHOCTH;

BJIAJICTh OCHOBAaMHM CAMOKOHTPOJISl, CaMOOLIGHKH, TNPHHATUS PEIIEHHH W OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpA B y4eOHOI 1 MMO3HABATENILHOI J1€ATEIbHOCTH;

COOTHOCHTbH CBOM JICHCTBUS C IJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOCH
NEesITeIbHOCTH B TIPOLECCEe JIOCTHXKEHUSl pe3ylbTaTa, OIMpeneisTh CHocoObl AEUCTBUH B paMKax
IIPEJIOKEHHBIX YCJIOBUH U TpeOOBaHUM, KOPPEKTHUPOBAaTb CBOM JEHCTBUS B COOTBETCTBUU C
WU3MEHSIIOIIEHUCS CUTyallueH;

JaBaTh aJeKBAaTHYIO OIIGHKY CHUTYallMM M TpeajaraTh IUIaH €€ HM3MEHEHUS; IPeIBUJICTD

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPHU PELICHUHN y4eOHOI
3aJlauu;

MOHUMATh MPUYUHBI, TI0 KOTOPBIM HE OBLI JOCTHTHYT TPEeOyeMBIH pe3yibTaT NeSATCIbHOCTH,
OTIpe/IETISATh MO3UTUBHBIC U3MEHEHUS U HapaBleHUs, TpeOyIole nanbHeuel padoThl;

OCO3HAHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO.

HNPEAMETHBIE PE3YJBbTATbBI

B coctaBe mpenMETHBIX pE3yNbTaTOB IO OCBOCHUIO OOS3aTENBHOTO  COAEPKaHUS,
YCTaHOBJICHHOTO JIaHHOM IPUMEPHOH paboueil mporpaMMoid, BBIIECISAIOT: HAYYHbIC 3HAHHS, YMECHUS H
croco0bl NieiicTBrH, cnennuduyeckue Uist y4eOHOTO mpeaMeTa
«XuUMUS», BUABL JEATETLHOCTH TI0 MOTYYECHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETALNH, TPEOOPa30BAHUIO
1 NPUMCHCHUIO B PA3JIMYHBIX y‘-IC6HI)IX M HOBBIX CUTYyallUAX:

® [IPE/ICTABICHHE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTU SIBIICHUM MPHUPOJbI, MMOHUMAaHHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMHYECKOM Hayku Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIe KyJIbTYphl U MPAKTHUECKON AESITENbHOCTH YellOBEKa B
YCJIOBHSIX COBPEMEHHOI'O OOIIECTBA; MOHUMAHUE MECTAa XUMHUU CPEIM JIPYTUX ECTECTBEHHBIX
HayK,

® BIAJCHHE OCHOBAMU MOHATUMHOIO aIllapaTa U CUMBOJIMUECKOTO SI3bIKa XUMUU JJISICOCTaBICHUS
dbopMyn HEOpPraHUYECKNX BEIIECTB, YPABHEHHM XMMHUYECKUX PEaKIUil (C OMOpON Ha allfOPUTM
yueOHBIX JICHCTBWIA); BlaJeHUE OCHOBaMH xuMuueckor HomeHkiaarypbl (IUPAC wu
TPUBUAIBHON) U YMEHHE HUCIOJb30BaTh €€ ISl pelleHus] y4eOHO-TI03HABATENbHBIX 3a71a4 C
MOMOIIBIO YYUTENISI; YMEHHE HCIIOIh30BaTh MOJIEIN JUIsi OOBSICHEHHS CTPOCHHS aTOMOB U
MOJIEKYJI 110 JITOPUTMY C OTIOPOM HA ONpeIENCHNUS;

® TIPE/CTABJIICHHE O CHCTEME XMMHUUYECKHX 3HAHWM W YMEHHE C MOMOINBIO YUUTENSI TMPUMEHSTh
CUCTEMY XUMHUYECKMX 3HAHUW JJi1 YCTAHOBJEHHUS B3aUMOCBSI3€d MEXAY HW3YyUYEHHBIM
MaTepHaJioM W TPH MOJYyYEeHWH HOBBIX 3HAHHWH, a TAKKe B TPOIECCE BHITIOJHEHHS y4EOHBIX
3a/laHuil ¥ Tpu paboTe ¢ UCTOYHUKAMHU XUMUYECKON HH(OpPMALIUU, KOTOpasi BKITFOYAET:
BOKHEUININE XUMHYECKUE TIOHATHUS: XUMHUYCCKHNU DJJIEMEHT, aTOM, MOJIeKyJa, BeIIeCTBO,
MPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOJIHAS U HEOJAHOPOJIHASI CMECh, OTHOCHTEIIbHBbIE aTOMHas M
MOJICKYJISIpHAsE MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIA O00BEeM, OKCHI,
KHCJIOTA, OCHOBaHME, COJIb (CpelHssl), XUMUYECKasl peakiusl, pPEeaKIUuu COCIUHEHHS, PEaKIHU
pasoKeHUs, pEeaKIMu 3aMEIICHHs, peaknuu OoOMeHa, TeraoBo »hdEKT peakmuu, HK30- |
SHIOTEPMUUYECKHE PEaKLUU, PacTBOP, MaccoBas JOJSI XUMHUYECKOTO 3JEMEHTa B COEIUHEHHH,
MaccoBast 10J1 U MPOLIEHTHAs! KOHIIEHTPAIHs BEIIECTBA B PACTBOPE, SJIPO aTOMA, HIEKTPUUYECKUH CIO0M
aToMa, aTOMHasi OpOWTallb, PaJMyC aToMa, BAJICHTHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTh, TOJSpHAasT M  HEMOJIsIpHAash KOBAJIGHTHAs CBA3b, MOHHAs  CBS3b,
METAJNIMYeCKasl  CBSI3b, KPHCTAJUIMUECKass  pelieTka (aTOMHAas, WOHHAs, METaJUTHYecKas,
MOJIEKYJISIpHasi), WOH, KaTHOH, AaHHUOH, OJJEKTPOJUT M HE DJIIEKTPOJUT, OJICKTPOIUTUYECKAS
JUCCOIMAITUS, PEAKITTH MOHHOTO 0OMEHA, 0KHCITUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCITUTENh U
BOCCTaHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJIEHUE, AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 00OpaTUMBbIE 1
HeoOpaTHMbBIE PEAKIUU, CKOPOCTh XUMHYECKOW peakluu, KaTaau3aTop, MpeaeibHO JO0mycTUMast
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konnentpanus (I1/1K), kopposust meTaiios, CriaBbl;

OCHOBOIIOJIATAkOIINE 3aKOHBI XUMMU: 3aKOH cOoXpaHeHus Macchl, [lepuonuyeckuii 3akon /1. 1.

MeHneHeeBa, 3aKOH ITIOCTOSAHCTBA COCTaBa, 3aKOH ABora;[po;

TEOpUU XMMMH: aTOMHO-MOJIEKYJISIpHAsE TEOpUsl, TEOPHUS AIEKTPOJUTUUECKON JUCCOLMALUH, A

TAaK)KC IMPCACTABIICHHA O HAYYHBIX MCETOJAAaX II0O3HAaHWA, B TOM YHCIIC OSKCIICPHUMCHTAJIBHBIX H
TCOPCTUUCCKUX METOJAaX UCCIICAOBAHUA BCUICCTB U U3YUCHUA XUMHUYCCKUX peaKuHﬁ;

MPEJICTABICHHE O IEPUOJUYCCKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHUX JJIEMEHTOB (paauyc
aToMma, SJICKTPOOTPHIIATEIILHOCTD), MMPOCTHIX U CIOXHBIX BEIISCTB OT MOJIOKEHHUS DJIEMCHTOB B
[Teproaudeckoii cucteMe (B MallbIX IEPHUOAAX M TJABHBIX MOATPYIIIAX) W 3JIEKTPOHHOIO
CTPOCHHS aTOMa; YMEHHE OOBSICHITH CBSI3b MOJIOKCHHSI dJieMeHTa B [lepuoanueckoii cucreme ¢
YHUCJIOBBIMH XapPaKTCPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYCCKHX DJIEMEHTOB (COCTAaB M 3apsi
sqpa, o0IIee YUCIO JICKTPOHOB), PACIIPEACTICHUEM SJICKTPOHOB 10 SHEPTETUYCCKUM YPOBHSIM
aATOMOB IIEPBBIX TPEX MEPUOIOB, KAJIUA U KAJIbIUs; KIaCCU(DUIUPOBATh XUMUYCCKHE JIEMEHTHI
C Omopoil Ha ompeAeneHus (QU3NISCKOro CMbICTa IUGPOBBIX JAHHBIX IMEPUOTUICCKON
TaOJIMIIEL;

yMEHHUE KIacCU(UIMPOBATH XUMUYECKHIE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA M XUMHUUECKUE
peaKuuu C OMOPOM HAa CXEMBbI; OIPENEIATh BAJECHTHOCTh U CTEIEHb OKHCIEHUS XUMHUYECKUX
AJIEMEHTOB, BUJ XUMHYECKOU CBS3M U TUIl KPUCTAIUINYECKON CTPYKTYPBI B COCIMHEHUSX, 3apsil
MOHA, XapakTep cpelbl B BOJHBIX PACTBOpAX BELIECTB (KUCIIOT, OCHOBAHMM), OKUCIUTENb U
BOCCTAHOBUTEJIBIIO AIITOPUTMY YUEOHBIX JIEHCTBUM;

YMEHHUE XapaKTepPH30BaTh C OMOPOU Ha CXeMy (U3UYECKUE M XUMHUECKUE CBOMCTBA MPOCTHIX
BEIIeCTB (KHUCIIOPOJ, O30H, BOJIOPOM, TpaduT, anmas, KpeMHUH, a3oT, (ocdop, cepa, xyop,
HATPUi, KaJIWH, MarHui, KaJIbLUH, AJIIOMAHUM, J)KEJIe30) M CIOXHBIX BEIIECTB, B TOM YHCIE UX
BOJIHBIX DPAacTBOPOB (BOJA, aMMHAK, XJIOPOBOAOPOM, CEPOBOJIOPOJ, OKCHUABI M THUAPOKCHIBI
metaiioB I - HA rpynm, amomunus, meau (I1), nunka, xesesa (11 u I1T), okcunsr yriepoaa (11 u
IV), kpemuus (IV), azora u pocdopa (II1 u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTas,
a3oTHasi, GocopHas, yroibHas, KpEMHHEBas KUCIOTa M UX COJIHM); OIHUCHIBATH C OMOPOW Ha
IUTaH W KIIFOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS TOCIIE MPEBAPUTEIEHOTO aHAIN3a IO PYKOBOJICTBOM
nearora, IPUMEHEHHE BEIECTB B 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXKHOCTh MPOTECKAHUSI
XUMHYECKHX TIPEBpAIllCHU B pa3JIMYHBIX YCIOBHSX, BIMSHUEC BEHICCTB W XHMHUYECKHUX
MPOIIECCOB HA OPTraHU3M YelIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CPENy;

YMEHHUE COCTaBJIATh MO 00pa3lly, CXeMe, aJrOpuTMy Y4eOHBIX AECUCTBUI MOJEKYISIpHBIE U
VMOHHbIE YpaBHEHHUs peakluuid (B TOM YHCIE peaklMil HOHHOTO OOMEHa M OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLINN), WITFOCTPUPYIOIUX XUMUYECKUE CBOWCTBA N3YYEHHBIX KJIACCOB
/ TpyHnn HEOpPraHMYECKHX BEUIECTB, a TaKXKe MOATBEPXKIAIOIIMX I'€HETUYECKYI0 B3aUMOCBS3b
MEXIY HUMU;

YMCHUE BBIYHCIATE OTHOCUTCIBHYIO MOJICKYJIIAPHYIO U MOJIAPHYIO MaCChl BEIECCTB, MaCCOBYIO
JIOJIF0  XMMHMYECKOTO 3JIEMEHTAa B COEJMHEHHMH, MAacCOBYIO JIOJIIO BEIIeCTBAa B PacTBOPE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, 0ObE€M razoB C OMoOpod Ha oOmmMe (GopMyJbl, yMEHUE
IPOBOJUTH PacueThl 0 YPAaBHEHUAM XMMHUYECKHX PEaKLUH 1 HAXOJUTh KOJIUYECTBO BEILIECTBA,
00BEM M MacCy peareHTOB HMJIH MPOTYKTOB PEAKIIMU C OTIOPOi Ha 00Opa3zell, allropuT™M ydeOHBIX
JEeNCTBHI;

BJIaJICHHE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAaHUS (HAaOII0eHNe, U3MEPEHNE, IKCIICPUMEHT,
MOJICTTMPOBAHNE) MPH W3YyYCHUH BELIECTB W XMMHUYCCKHUX SBICHHH C OIMOPOH Ha aJTOPUTM
y4eOHBIX NIeHCTBHI; yMEHHE cPOpMyIupoBaTh NpoOIeMy M MPEUIOKUTh MYTH €€ PeIICHHs C
IIOMOIIBIO TI€arora; 3HAHHE OCHOB Oe30macHOW pabOThl ¢ XMMHUYECKHMH BEIIECTBAMH,
XUMHUYECKON MOCY0i 1 1a00paTOPHBIM 000PYI0BAaHHEM;

HAIMYUE TPAKTHYECKUX HABBIKOB TUTAHUPOBAHMS U OCYIIECTBICHUS CICAYIOMINX XUMHUYECKIX
9KCIIEPUMEHTOB TT0JT PYKOBOACTBOM YUYHUTEIIS ¢ 00CYKICHUEM TUIaHAPAOOTHI UJIH COCTABICHUEM
TAOJIMIIGL:
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M3YyYEHUE U onucaHue (pU3n4ecKux CBOMCTB BELIECTB;

O3HaKOMJICHHE C (PU3NUECKUMHU M XUMUYECKUMU SIBICHUSIMH;

OTIBITHI, WIUTIOCTPUPYIOIINE IPU3HAKY POTEKAHUS XUMUYECKUX PEaKIIHii;U3ydeHne

CIoco0O0B pa3/ieNieHUs! CMeceii;

MOJIy4YE€HHUE KUCIIOPOJa U U3yUEHHE €r0 CBOICTB;

MOJIy4YeHHUE BOJOPO/Ia U U3yUYEHHUE €T0 CBOICTB;

MOJIyYEHHUE YIJIEKHCIIOT0 ra3a U U3y4eHHUe ero CBOMCTB;

MOJIyYeHUE aMMHaKa U U3YYEHHE €ro CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OIIPEEICHHON MAacCOBOM J10JI€M pacTBOPEHHOTOBELIECTBA;

UCCIIeIOBaHHE U OIMCAaHUE  CBOWCTB  HEOPraHUYECKUX BEUIECTB  Pa3IMYHBIX
KJIACCOB;

NPUMEHEHNE WHIUKATOPOB (JlakMyca, MeTUiiopaHxka U ¢eHonadTanenHa) AsonpeaesieHus
XapakTepa Cpesibl B pacTBOpax KHUCIOT M LIETI0YEH;

U3Y4YEeHHE  B3aUMOJACHUCTBUS KHCIIOT € MeTajlaMu, OKCUJAMHU METaIJIOB,
pPacTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITCCHCHUEC OAHOTO METaJllIa APYIr'M M3 paCTBOpPaA COJIH;
HCCIICAOBAaHUC aM(I)OTepHBIX CBOMCTB TUAPOKCUIOB AJIFOMUHUS U [IUHKA,

perieHue AKCIICPUMEHTATbHBIX 3a1a4 o  TeMe «OCHOBHEBIE KJ1acChl
HEOPTraHUYECKHX COCAMHCHUI;

penieHue AKCIIEPUMEHTAIIbHBIX 3a1a4 o TEME «INEKTPOTUTHIECKAS
JIIACCOLIAALIUS;

PCIICHUE SKCICPUMCHTAJIBHBIX 3aJad II0 TEMC «Baxkneimme HeMeTannbl U HUXCOCAUHCHUA,

pelIeHne HKCIepUMEHTANBHBIX 3aj1a4 1Mo TeMe «BakHeiIe MeTauibl 1 NXCOSTMHEHUS;

XUMHYCCKUEC SKCIICPUMCHTEI, HJUTFIOCTPUPYIOIHUE MTPHU3HAKU ITPOTCKAHUA peaKHHﬁHOHHOFO
oOMeHa;

KaueCTBEHHbIE PEaKIIMM Ha MPUCYTCTBYIOLINE B BOJHBIX PacTBOPax MOHBL: XJIOPUJ-, OpoMuU-,
noaua-, cyibdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THAPOKCHUA-UOHBI, KaTHOHBI aMMOHWUS,
MarHusi, KaJIbIHsl, ATFOMUHNS, Xxkene3a (2+) mxenesa (3+), meau (2+), UHKa;

YMEHHE TpEACTaBIATh pe3yNbTaThl OSKCHEpUMEHTa B (OopMe BBIBOJIOB, JOKa3aTeIbCTB,
Fpaq)HKOB u Ta6J'II/III W BBIABJIATH OMIIMPUYCCKUC 3aKOHOMCPHOCTH,

® RBIaJeHUE TMpaBWIaMHU O€30MacHOTO OOpalleHHs ¢ BeUIeCTBAMH, HCIOIB3YEMBbIMU B
MOBCETHEBHON KU3HM, a TAaKXKE NPAaBWIAMH TOBEACHHUS B IENAX COEPEKEHHS 3J0POBBS U
OKpYXKarollel MPUPOJAHON Cpelbl; MOHMMaHHE BpeAa (OMACHOCTH) BO3JCUCTBUS Ha KHUBBIC
OpraHU3MBI OMPEICIICHHBIX BEIIECTB, & TAKXKE CIIOCOOOB YMEHBIIECHUS U MPETOTBPAIMICHUS HX
BPEIHOTO BO3/CHCTBUS; NMOHUMAaHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB /Js OpraHU3Ma
YeJI0BEeKa;

® BIAJCHUE OCHOBAMH XHWMHYECKOW TPAaMOTHOCTH, BKJIIOYAIONICH yMEHHE MPaBHIBHO
WCIIOJIh30BaTh M3y4YEHHBIE BEIIECTBA W MaTepHaibl (B TOM YHCIIE, MUHEpaIbHBIE YI00pEHUs,
METaJIJIbl ¥ CIUIaBBI, MPOIYKTHI TepepabOTKH MPUPOIHBIX UCTOYHUKOB YTIIEBOJOPOIOB (YT,
MIPUPOTHOTO Ta3a, He()TH) B OBITY, CEILCKOM XO3SHUCTBE, HA TIPOU3BOJICTBE; YMEHHUE MPUBOINUTH
MPUMEPBINPABUIILHOTO UCIIOJIB30BAaHUS U3yUYEHHBIX BEIIECTB U MATEPUAJIOB;

® yMEHHE YCTaHABIIMBATh CBSI3M MEXKIY PEAbHO HAONIOJACMBIMH XUMUUYECKHUMH SIBICHUSIMH U
MPOIIECCaMH, TTPOUCXOSAIIUMUA B MaKpO- U MHUKPOMHUPE, OOBICHITH MPUYMHBI MHOTOOOpa3us
BEIIECTB; YMEHHWE HWHTETPUPOBATH XUMHUYECKHE 3HAHHUS CO 3HAHHSAMH JAPYrUX Y4eOHBIX
MPEJAMETOB € MTOMOIIBIO MEAArora;

® qpejcTaBieHue o cdepax mNpodeccuoHaNbHOM AESITENbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha JTOCTIKEHUSX XUMHUUYECKON HAYKH;, HATUYUE
ombITa PabOTHl C PA3NMYHBIMA MCTOYHHKAMHM HH(QOPMAIMHU MO XUMHH (HAay4HO-TIOMYJsSpHAas
JauTeparypa, CJlIOBapu, COPABOUYHUKH, MHTEPHET-PECYPCHI) C OMOPONM HAa AJITOPUTM: yYMEHHUE
O0OBEKTUBHO OIEHMBATh HMH(OpPMALMIO O BELIECTBaX, MX MPEBPAIICHUAX U IPAKTHUYECKOM
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IMPUMCHCHHUH.

TpeOoBaHNMsl K NpPeIMETHBIM pe3yJbTaTaM OCBOEHHsI Y4eOHOro mnpeaMera
«Xumus», pacnpeejeHHble 0 roaM 00y4eHus

Pe3synbrarel mo rogam (opMyNIHUpYIOTCS N0 MPUHLHUIY A00aBICHUS HOBBIX PE3YyJIbTaTOB OT
roma K roay, y:X€ Ha3BaHHBIC B NPCAbIAYIIUX TIodax IMMO3WIWH, KaK IIpaBUJIO, JOCJIOBHO HC
MOBTOPSIFOTCS, HO YYMUTHIBAIOTCA (PE3yJIbTaThl OYEPEIHOTO ToJa IO YMOJIYAHHIO BKJIHOYAIOT
pe3yJIbTaThl MIPEABIAYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHSTHI: aTOM, MOJIEKYJa, XUMUYECKUM IJIEMEHT,
MIPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl 0Nl XHUMHUYECKOTO »JJIEMEHTa B COCIUHEHUHM, MOJIAPHBIA OO0BEM, OKCHJ, KHCIOTA,
OCHOBAHHE, COIb, IEKMPOOMPUYAMETIbHOCMb®, CTCNCHb OKHCICHHS, XHMHYECKAs DeaKIHs,
KIaccupUKalusg pEeakiHii: peakluu COCAUHEHHUs, pEeaKUWU pPa3IoKEHUs, peaklUud 3aMelIeHHUs,
peaknuu OOMEHa, 3K30- M JHIOTEPMUYECKHE PEAKIMH; Meniosol 3¢ggekm peakyuu, sIpo aToMa,
ANIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTal b, paguyc aromMa, XMMHYECKas CBS3b, MOJSApHAs U
HETOJISIpHAsT KOBAJICHTHAs CBSI3b, MOHHASI CBSA3b, MOH,

2
3nech U Aanee KypCuBOM 0003HAYAIOTCs MJIaHUPYEMbIe MPEIMETHBIE Pe3yJIbTaThl, KOTOPbIE MOT'YT
OBITh MOTEHIIUAILHOJOCTUTHYTHI 00ydaromumcst ¢ 3[1P, Ho He SABIIAIOTCS 003aTEIBHBIMH.

KaTHOH, aHUOH, pacTBOpP, MaccoBasi J0JIs BellecTBa (IPOLEHTHAsI KOHLIEHTPAallKsl) BpacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHATUH (CM. 1. 1) M IPUMEHSTH ITH
MIOHATUSA IIPU ONMCAHUU BEIIECTB U UX NPEBPALICHUN;

MCIIOJIb30BaTh XMMUYECKYI0O CUMBOJIMKY JJII COCTaBJIE€HUS (OPMYJ BEIIECTB, MOJEKYJISIPHBIX
ypaBHEHMI XUMUYECKUX PEAKIIMA, SIEKTPOHHOT 0 OasaHca;

OTpPEENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIEHb OKHCICHUS
3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOPON Ha OIpEeJeNIeHHs], B TOM YHCIE CTPYKTYPHPOBAHHBIE;
MPUHAIJIEKHOCTh BELIECTB K OMNPENEIEHHOMY KiacCy COEAMHEHUH Mo ¢opMyiaM; BUA XUMHUECKON
CBSI3U (KOBaJEHTHAs U MOHHAs1) B HEOPIraHUYECKUX COETMHEHMSX;

UMETh IIPEACTaBICHUE O CHUCTEME XHMHMUYECKMX 3HAaHUH, YMETb C IIOMOLIBIO YYMTEI
IIPUMEHATh CHCTEMY XWUMHYECKMX 3HAHUM, Ui YCTAHOBJIEHUS B3aMMOCBSI3H MEXIYy H3YYEHHBIM
MaTepuajioM U MpH IMOJyYEeHUHM HOBBIX 3HAHUH, a TakXke NMpH paboTe ¢ UCTOUHUKAMU XMMHUYECKOH
uHpopmanuu. OpUEeHTUPOBATHCS B MOHATUSX U ONEPUPOBATH UMM Ha 0a30BOM YpOBHE, MPUMEHSTh
IIPU BBITIOJHEHUHU y4eOHBIX 3aJJaHUN M PEIICHUU PAcUeTHBIX 33734 C OMOpPOH Ha aJropuTM y4eOHBIX
NEUCTBUN HM3y4YEHHBIE 3aKOHBI U TEOPUU: 3aKOH COXpaHeHHs Mmaccel, llepumommuecknii 3axon [I.1.
MeneneeBa, 3aKoH NOCHMOSAHCMEA COCMABA, 3aKOH ABOrajpo; aTOMHO-MOJIEKYISApHas TEOpPHs.
CooTHOoCcUTh 0003HauYeHMs, KOTOpble MMeroTca B Tabmuue «lleproguueckas cucreMa XMUMHYECKUX
anemeHToB JI. M. MeHaeneeBa» C 4YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMS ATOMOB XMMHYECKUX
JIEMEHTOB (COCTaB M 3apsA] sApa, OOILIEe YUCIIO 3JIEKTPOHOB U PACHPENENICHHE UX 10 AJIEKTPOHHBIM
CJIOSIM);

KJIaccu(puIUpPOBaTh XMMUUYECKHE FIEMEHTBI; HEOPraHMUECKUE BEIECTBA; XUMUUECKUE PEAKIUU
(Mo yHcIy M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BELIECTB, M0 TEIUIOBOMY 3(P(eKTy, M0 U3MEHEHUIO
CTEINIEH! OKUCIIEHUS] XUMHUECKUX IEMEHTOB) € OMOPOil Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOIMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MIOATBEPKasi ONMCAHHWE IPHMEpPaMHM MOJIEKYJSPHBIX YPABHEHHH COOTBETCTBYIOUIMX XMMHYECKHX
peakuuil C ONIOPON Ha CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS; BO3MOXKXHOCTH
IIPOTEKAaHUs XUMHYECKUX IIPEBpPALCHUNM B pA3JIMYHBIX YCJIOBHUSX IIOCIE MPEABAPUTEIILHOIO
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00CYXJICHHS C TIe1aroroM;

BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB; MACCOBYIO JIOJIIO
XMMHYECKOI'0 3JIeMEeHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOIUTH
pacy€Tsl 110 YPAaBHEHHUIO XMMUYECKOM pPEaKIUU C OIIOPOU Ha aJIrOpUTM;

IPUMEHATh OCHOBHBIE OI€pAllMM  MBICIMTEIBHON JIEATCIILHOCTH — aHajiu3 M CHHTES,
CpaBHEHHE,00001IeHIe,  CHCTEMaTU3allus, KJIacCU(UKALINS, BBISIBJICHHE
[PUYUHHO-CJCACTBCHHBIX CBS3€H — JUIS HW3ydCHHS CBOWCTB BCIIECTB M XHMHYECKHX PEaKIIUi;
eCTeCTBCHHO'HayLIHBIG MCETOAbI IIO3HAHUA — Ha6JIIOI[eHI/I€, I/I3MepeHI/Ie,

MOJIETIUPOBAHUE, SKCIEPUMEHT (PeanbHblil U MbIC/IeHHbIl) TI0 PYKOBOJCTBOM IIEarora; cieloBaTh
MIpaBWJIaM TOJIH30BAHUS XUMHUYECKOH MOCYA0N U JIa0OpaTOPHBIM 00OPYJOBAaHHEM, a TAKXKE IpaBHIIAM
oOpalleHusi C BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKLUMSIMH IO BBIMOJIHEHHUIO JIaOOPaTOPHBIX
XUMHYECKHUX OMBITOB MO MOJTYYCHHIO W COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPOA),
MPUTOTOBIICHUIO PAacTBOPOB C OMNpPENEIEHHONM MacCOoBOM JloJied pacTBOPEHHOTO BEIIECTBA,
IJITAHUPOBATh U MPOBOJAUTh XMUMHYECKUE SKCIIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIETIOUEH H
KHCIIOT C MOMOIIBI0 MHIUKATOPOB (JIakmyc, deHoNndTanenH, METUIOPAHXK U Jp.), MOATBEPKIAOIINX
KQueCTBEHHBIM COCTaB HEOPTraHWYECKUX BEIIECTB (KAYECTBEHHBIE pEAKIMM Ha HWOHBI) TMOJ
PYKOBOJICTBOM II€Iarora.

9 KJIACC
PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUYCCKHX MMOHATHH: XUMHUYECKHUH 9JICMCHT, aTOM, MOJICKYJIA,
HOH, KaTHuOH, AdHHOH, IMpoCTOC BCIICCTBO, CJIOKHOC BE€IICCTBO, BaJICHTHOCTbD,

ANEKTPOOTPHUIIATETILHOCTh, CTEIIEHb OKHCIICHUS, XUMHYECKasl PeaKIus, XHMUYECKasl CBSI3b, Meniosol
appexm  peakyuu, MOIIb, MOJSAPHBIA OO0BEM, PpaACTBOP; DIIEKTPOIMTHI,  HEIIIECKTPOJHUTHI,
ANEKTPOIIUTHYECKAs TUCCOLMAIUS, PEAKIUU HOHHOTO OOMEHa, KaTalnu3aTop, XumMuieckoe pagrHosecue,
obpamumbsle u HeoOpamumbvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEIb,
BOCCTAaHOBHUTENIb, OKHCIIEHHE U BOCCTAHOBJICHHE, AJIOTPONHUs, aM(OTEpHOCTb, XUMHUYECKas CBs3b
(xoBaJIeHTHasi, MOHHAs, METaJUINYEeCKas), KpUCTalNInyecKasl pemérka, Kopposusi Memanios, Chidebl;
CKOpOCMb XUMudeckol peaxkyuu, mpeaenbHo nonycrumMas konnenTpanus (ITJK) BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUECKHX MOHATHH (CM. 1. 1) M IPUMEHSATH 3TH
MTOHATHUS ITPU ONMCAHUU BELIECTB U UX IPEBPALICHUN;

UCIIONIb30BaTh 3HAKM M CHUMBOJBI s (DUKCAlMM PEe3yNbTaTOB HAOIIOJEHHI, COCTaBIECHUS
dbopMyn BemeCTB W YPaBHEHMM XWMHUYECKHX pEaKIMi, 3amuch JaHHBIX YCJIOBHM 3ajad.
Hcnons3oBath 0003HaueHus, uMmewmuecs B [lepuomudeckoil cucreMe W Tabiuile pacTBOPUMOCTH
KHCIIOT, OCHOBAHUM M COJeH B BOJC€ IJIs BBIITOJIHECHUA SaHaHHﬁ.OHpeHeﬂﬂTb BAJICHTHOCTh U CTCIICHb
OKHUCJIEHUSI XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUSX Pa3IUYHOrO COCTaBa; MPUHAIJIEKHOCTh BEILIECTB
K OIpEeJeIEHHOMY KJIaCcCy COEIMHEHHH C OMOpOoil Ha ONpeeseH s, B TOM YHCJe CTPYKTYpUPOBAaHHBIE;
BH/JIBI XUMUYECKOUN CBSI3U (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX COCIMHEHUSIX;
3aps]l MOHA 10 XUMUYECKON (popmyiie; xapakTep cpeabl B BOAHBIX PACTBOPAX KUCIIOT U MIETIOUeH, mun
KPUCTANIUYECKOU PeUulémKU KOHKPEeMHO208eWecmaa,

packpbiBaTh cmbici llepuogmyeckoro 3akona J[.M. MeHnneneeBa u JEMOHCTPUPOBATH €r0
NIOHUMAHME: Onucvléams U Xxapakmepuzosams TadnuuHyo ¢opmy Ileproauueckoil CHUCTEMBI
XUMUYECKAX DJIEMEHTOB: pa3iMuaTh TMOHATHSA «TJaBHas moarpynmna (A-Tpynma)y U «1moOodHast
noarpynna (b-rpynma)», Manbie U OONBIIHE IEPUOBL; COOMHOCUMb 0003HAYCHHSI, KOTOPBIE UMEIOTCS
B nepnogmqecxoﬁ Ta6J'II/IH€, C YHCIIOBBIMHU XApPaKTECPHUCTUKAMHU CTPOCHHA AaTOMOB XHMHUUYCCKUX
AJIEMEHTOB (COCTaB W 3apsAn sAapa, 00IIee YUCIO0 JIEKTPOHOB U PACIpeeNieHHe HX IO 3JIEKTPOHHBIM
CIIOSIM); 00bACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHYECKHX 3JIEMEHTOB U HX
COCIIMHEHM B Mpeeaax MaIbIX IEPUOAOB U IVIABHBIX NOATPYIII ¢ Y4ETOM CTPOCHUSIUX aTOMOB;

KJIaCCI/I(bI/II_II/IpOBaTI: XUMHUYCCKHUEC  JJICMCHTHI, HCOPTraHU4YCCKUC  BCIICCTBA,

XUMUYCCKUC PCAKIIUA (HO YUCIYy U COCTaBYy YYACTBYIOIIUX B PCAKIMUHU BCHICCTB, IO TCIIJIOBOMY
s dexTy, Mo U3BMEHEHHUIO CTEMEeHeH OKUCIEHUS XUMUISCKUX JJIEMEHTOB) C OITOPOI Ha CXEMBI;
XapakTepu30BaTh (OMHCHIBATh) OOIMME U Clenu(PUIecKue XMUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKIAsl ONHUCAHME IPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUU
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COOTBETCTBYIOIIUX XMMHUYECKUX PEAKILIMI C ONTIOPOM Ha CXEMBI;

COCTaBJISITh YPAaBHEHHUS 3JIEKTPOJUTHUECKON TUCCOLMALINN KUCIIOT, IIEJI0UYE U COoNe; IOIHbIe
U COKpalIEHHbIE ypaBHEHMs pPEaKLUH HMOHHOIO OOMEHa; ypaBHEHHs peaklyil, MOATBEp)KIAroIlnX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BELLIECTBAMU PA3IMUHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIHH  MOCPEACTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHMs; BO3MOXKHOCTH
MPOTEKaHU XMMUYECKHUX MPEBPALICHUN TIOCIIE PEABAPUTENHLHOT000CYKACHHUS C TIearoroM;

BBIUMCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIEO MAaccChl BEILECTB; MAacCOBYIO JOJIO
XMUMHYECKOI'0 3JIeMEeHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOIUTD
pacy€Tsl 110 YPAaBHEHHUIO XMMUYECKOM PEaKIUKU C OIIOPOU HA aJIrOpUTM;

CJIeZIOBaTh IPaBUIIaM I10JIb30BaHMsI XUMHUECKON MOCYA0H U 1abopaTopHbIM 000pyI0BaHUEM, A
TaKXKe IpaBHJIaM OOpaIIeHUs] C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBITOJIHEHHIO
71a00paTOPHBIX XUMUYECKUX OINBITOB IO MOJIYYEHHUIO M COOMPaHHIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

IIPOBOJAMTH pEaKLUUH, IOATBEP)KIAIOUIME KA4eCTBEHHBIM COCTaB pPa3jIM4YHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJIOpUI- OpOMHUI-, HOAH-, KapOoHaT-, PpocdaT-, CHIMKaT-, cynbar-,
TMUIPOKCU/I-UOHBI, KATHOHBI AMMOHHUS M MOHBI M3YYEHHBIX META/UIOB, NPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE OIIEPALIMU MBICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
000011IeHre, CUCTEMATH3aLUIO, BBISIBICHHE MPHYNHHO-CIICICTBEHHBIX CBSI3eH — ISl U3yYCHUSI CBOWCTB
BEILECTB U XUMHUYECKUX PEAKLIUI; €CTeCTBEHHO-HAYUYHbIE METO/Ibl IIO3HAHMS — HAOII0/ICHHUE, U3MEPEHHE,
MO/IEJINPOBAHUE, SKCIIEPUMEHT (pEaJIbHbINM MBICIIEHHBIH).
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TEMATHNYECKOE INTAHUPOBAHUNE

TemaTuueckoe IUIAHUPOBAHHME M KOJMYECTBO YaCOB, OTBOJMMBIX Ha OCBOCHHE KaXHOH TeMbl ydeOHOro mpenmera «Xumwus» [Ipumepnoii
aZlalTUPOBAHHOM OCHOBHOI 00pa30BaTEbHON MPOrpaMMbl OCHOBHOT'O 001Iero o0pa3oBaHus 00yUarOIUXCs € 3a1eP’KKOM IICUXUYECKOro pa3BUTHUs, B
IIEJIOM COBIIAQJAI0T C COOTBETCTBYIOHIMM pasfenioMm llpumepHoil pabodeld mporpammbl y4eOHOTO MpenMeTa «XUMHs» OCHOBHOM 00pa3oBaTelbHOMN
IIPOrpaMMbl OCHOBHOTO o01ero oopasoBanus. [Ipu atom Opranu3zanus BlipaBe camMa BHOCUTb M3MEHEHHUS B COJEpXKAaHMUE U pacupesesieHre yueOHOoro
MaTtepuaja 1o rojaM OOYyYeHHUs, B TIOCIEAOBATEIbHOCTh M3Y4YEHHS TE€M M KOJIMYECTBO YacOB Ha OCBOEHHE KaXJ0H TeMbl, ONpeAeTCHHE
OpraHu3aloHHbIX (opM 00ydeHus U T.. OOOCHOBAaHHOCTH JAAHHBIX M3MEHEHUH onpenensercss BhIOpaHHBIM 00pa3oBarenbHOl opranunsanueit YMK,
WH/IMBUYAIbHBIMUA TICUXO(PU3NIECKUMU OCOOCHHOCTSIMH KOHKpETHBIX oOydatomuxcsi ¢ 3[IP, crTemeHpl0 OCBOGHHOCTHM HMMH YYEOHBIX TeM,
PEKOMEHAALUAMU 110 OTOOPY U ajlanTaluu y4eOHOro MaTepHaia 1o XMMHH, pecTaBieHHbIMU B [loscHuTEenpHON3aUCKE.

[Ipennaraem 2 BapraHTa NPUMEPHOTO TEMATUUECKOTO IUIAaHUPOBaHUs sl oOydaromuiics ¢ 311P: nepBelii npeanonaraeT 0CBOEHUE MPOTrPAMMBbI
B MHKJIIO3MBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIacce.

1-i BapuanT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs
8 KJIIACC
(2 u B Heemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMs)

IIpumepHbIe TeMBbI,
pacKpbIBaOLIMe JaHHBIN
pa3aeJnporpaMmmel,

M KOJIMYEeCTBO YacoB,
OTBOJAMMOE HA UX
H3Yy4eHHe

OcHoBHOE cofepkaHue OcHoBHBIC BU/IbI 1eATEJIBHOCTH 00yYaI0 M XCS

Pa3pnen 1.IlepBoHavanbHbie XumMudeckne noHsaTus (20 1)
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Tema 1. Xumusa —
Ba:KHAsl 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYECKOM

HACATCJIBbHOCTH Y€JI0BCKA
(5w

[Ipenmet xumuu. Poab xumuu 8 HcuzHu
yenoseka. Xumus 6 cucmeme Hayk. Memoovl
NO3HAHUS 8 XUMUU.

Tena u BemectBa. duznueckre cBOMCTBA
BEILIECTB. ArperaTHoe COCTOSIHUE BeliecTB. YucToie
BeniecTBa U cMecu. CriocoObl pa3iesieHus] CMecei.
du3znyuecKrue 1 XUMUUECKHUE SIBJICHUSI.

[Ipu3Haku u ycinoBus NPOTEKAHUS
XMMHYECKUX PEAKIIUH.

3HAKOMCTBO C MTpaBHJIaMU OE€30MACHOCTH U
npuémMamMu paboThl BXUMHUECKOH J1ab0opaTOpUH.

JdemoHcTpanmun

1. JlabopaTopHoe o0opyaoBaHUE.

2. PaznuynHbie BUABI XUMUYECKOU
IOCYABI.

3. OO0pa31ibl BEmecTs.

4. Crnioco0bl pazzesieHus cMecei

(¢punbTpoBaHue, BeITapUBaHUE, IUCTUILISALUS,
xpomatorpadus).

JlabopaTopHble U NpaKTHYeCKHe padoThl

Jlabopamopnvie onvimul:

Onucanue pU3MYECKUX CBOMCTB BEIIECTB.
Pasznenenne cmecu ¢ MOMOIIBIO MarHUTa.
IIpaxmuueckue pabomoi:

Ne 1. JlabopaTopHoe o0opya0oBaHuE U

npuemsl paboTel ¢ HUM. [IpaBuia 6e3onacHoi paboThI

B XUMUYECKOHN JT1abopaTopuu.
Ne 2. OuucTtka 3arps3HEHHON MOBapeHHON
COJH

21

PackpbiBaTh CMBICT N3y4aeMbIX OHATHI C TIOMOILBIO
nejarora.

PackprbiBaTh posib XUMUHU B IPUPO/JIE U KU3HU YETIOBEKa, €€
CBA3b C IPyTMMU HAyKaMH.

Paznuuarh yncThie BelecTBa U CMECH; OJJTHOPOIHBIE U
HEOJTHOPOAHbIE cMecH; Pa3znuuaTh pu3nyeckue 1 XuMH4ECKHe
SIBJICHUS C OIIOPOH Ha onpezeneHus. Onpenenars Npu3Haku
XUMUYECKUX PEAKUUN U YCIOBUS UX POTEKAHMUS.

CrnenoBaTh IpaBUIaM MOJIH30BAHUSI XUMHUYECKON TTOCYI0M
U 1a00paTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MTPaBUIIaM OOpallleHus
C XUMHUYECKHUMU BEIIE-CTBAMHU B COOTBETCTBUHU C MHCTPYKITUSMU T10
BBITMIOJTHEHHIO MPAKTUYECKUX PAOOT MO/ KOHTPOJIEM Ielarora.

[InanupoBaTh ¥ MPOBOAUTH XUMUUYECKHUM SKCIICPUMEHT I10
W3YYCHHUIO U OTMIMCAHUIO (PU3NYECKHX CBOICTB BEIIECTB, CIIOCOO0B
pa3aeneHus cMecer BEIECTB M0JT PYKOBOACTBOM Ie€Aarora ¢
o0CyXJIeHHEeM IJ1aHa paboThl.

Hcnonb30BaTh pH BEIIOTHEHUH YISOHBIX 3aJaHHUIA U B
IIPOLIECCE UCCIIEA0BATEIBCKOMN 1€ATEIbHOCTU HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO COICPKAHUS, CIIPABOYHBIE MaTEpUAIbI,
pecypcbl HTepHEeTa o1 pyKOBOACTBOM MEAArora.

BricTpauBath pa3BEpHYTHIE MICHbMEHHBIE U YCTHBIE OTBETHI
¢ onopoit HanH(pOpMaIIKIO U3 YIeOHUKA U CTIPABOYHBIX
MAaTepHaJIOB, TPAMOTHO MCIIOJIb30BAaTh U3YYCHHBIN OHATUIHBIN
anmnapar Kypca XUMUHU



Tema 2. BemecTBa

U XUMHUYECCKUEC pCaKIUH
(15 )

ATOMBI U MOJIEKYJIbl. XUMUYECKUE DJIEMEHTBHI.
3Haku (CMMBOJIBI) XUMUUYECKHUX 31eMeHTOB. [IpocThie
U CJIO’KHBIE BEILECTBA.

ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnyeckas popmyna. BaneHTHOCTH aTOMOB
XUMHUYECKUX IEMEHTOB. 3AKOH NOCMOAHCMEA
cocmasa eewecms.

OTtHOcUTENbHASA aTOMHAs Macca.
OTtHOcHTENbHAA MOJIEKYIIIpHAs Macca. MaccoBas 101
XMMHYECKOI0 3JIEMEHTA B COEIUHEHUH.

DU3nYeCcKUe U XMMUYECKUE SIBICHUS.
Xumuueckas peakuus. [Ipusnaku u ycioBus
IIPOTEKAHNS XMMUYECKHUX PEaKIIUH.

XHWMHYECKUE YPAaBHEHUS.

Tunel XUMHUECKUX peakuuil (CoeTuHEHUs,
pa3oKeHus, 3aMeIlIeHUsI, 0OOMEHA).

3aKOH COXPAHEHHUs MacChl BELIECTB.

M. B. Jlomonocos — yuéHwiii-aHYuKi10neoucm.

JdemoncTpanuu

duznyeckue siBIeHUs (pacTUpaHue caxapa B
CTYIKE, KUTIEHUE U KOH/IEHCAllUs BOJIBI U T. 11.).

XuMuyeckue siBlIeHus (TOpeHre CBeUH,
pa3ioKeHue caxapa, B3aMMOJEICTBIE CEpHOI
KHCIIOTHI C XJIOPUJIOM OapHsi, pa3ioKeHue
ruapokcuaa meau(Il), B3aumopeiicTpue xenesa ¢
CEpOM, B3aUMOJIEUCTBHE KeJle3a C pACTBOPOM COJIU
Meau(Il)). OnsIT, MIUTFOCTPUPYIOLIUHI 3aKOH
COXPAaHEHHUS MacCCBhl.

JlabopaTopHble U NpaKTHYeCKHe padoThl

Jlabopamopnvie onvimuol:

[Tpumeps! Ppu3nueckux sBJICHUH (TIIaBIEHUE
BOCKa, TasTHUE JIH/IA).

[IpuMepsl XUMHUYECKUX SIBJICHUU

[IpuMeHsTh ecTecCTBEHHO-HAyYHbIE METO/IbI TO3HAHUS (B
TOM 4HCIIe HaOII0IeHNE, MOICIIUPOBAHUE, SKCIICPUMEHT)
OCHOBHBIE OMEpalliy MBICTUTENILHOM IeATEIbHOCTH (CpaBHEHHE,
KJIaCCU(UKALINS) JJI U3YYICHHUS BEIIECTB U XUMUYCCKUX PEAKITUH C
OIOPOM Ha aJITOPUTM UJIH CXEMY.

PackpbiBaTh CMBICH U3y4aeMbIX TOHATHI U 3aKOHOB U
MPUMEHSTH 3T IMOHSATHUS IPU ONMCAHUH CBOMCTB BEILIECTB U UX
IIPEBPALIEHUI ¢ OIIOPOM Ha IJIaH U KJIFOUEBbIE CJIOBA.

Paznuuath pusznueckue u XUMHUECKUE SBICHUS, OOBICHITD
UX CYIIHOCTh C TOUKH 3pEHUSI aTOMHO-MOJICKYJIIPHOTO YUEHUSI C
OTIOPOM Ha OTPEENICHUS U CXEMBI.

Ornpenenars NpU3HAKU XUMHUYECKUX PEaAKITNi, YCIOBHS HX
POTEKAHUSI.

OOBSCHATH CYITHOCTh (PU3UIECCKUX U XUMUICCKUX SIBIICHUI
C TOYKH 3PEHHSI aTOMHO-MOJIEKYJISIPHOTO YUCHHS C
MCII0JIb30BAHUEM BU3YaJIbHOU OTIOPHI.

Knaccudunuposars xumMuyeckue peakiuuu (1o 4uciy u
COCTaBY pearupyromurx 1 00pa3yromuxcs BEeIeCTB) ¢ OMOPOi Ha
CXEMBI.

CocraBnatb GopMyIibl OMHAPHBIX BEIIECTB MO BAJCHTHOCTH
U OTIPEETSATH BAJICHTHOCTH 1O (hOpMyJiaM BEIIECTB ¢ OMIOPOH Ha
AJITOPUTM Y4EOHBIX NEHCTBUI.

PaccraBisaTh k09 PUIHEHTHI B YpaBHEHUSIX XUMHUECKUX
peaxkiuuii ¢ Oropoil HaaNropuT™M yu4eOHBIX 1EHCTBUH.

CrnenoBaTh npaBuiIaM MOJB30BAHUS XUMUYECKOHN MOCYI0N U
1a60paTOPHBIM 00OPYTIOBAHHUEM, a TAKXKE MPaBUIIaM OOpaITIeHHS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSIMHU 110 BBINOIHEHHUIO
71a00paTOPHBIX XMMHYECKHUX OMBITOB TOJT KOHTPOJIEM Teaarora.

Hcnonb30Bath py BHIOTHEHUH YI€OHBIX 3aJJaHUI U B
MIPOLIECCE UCCIIEI0BATENBCKOM 1€ATEeIbHOCTH HAYyYHO-TIOMYISIPHYIO
JUTEPATypy XUMMHUUECKOTO COJIEPKAHUSL, CIIPABOYHBIE MATEPUAIIBL,
pecypcbl IHTepHeTa 1o pyKOBOICTBOM I€arora.

BricTpanBath pa3BépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI

(mpokanMBaHUE MEIHONU TPOBOJIOKH, B3aMMO/IEHCTBHE C ONIOPON HAMH(DOPMAINIO U3 YUeOHHUKA U CIIPABOYHBIX
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Tema 3. Bozayx.
Kucaopona.
IlonsiTHe 00 OKCHAAX

(5 4)

MeJia C KUCIIOTOM).

Mopenu aToMOB U MOJIEKYJT

[IpakTuueckas padora Ne3 Ilpusnaku
MIPOTEKAHUS XUMHUECKHUX PeaKIuil

Buviuucnenusn

— OTHOCHUTEJIbHOM MOJIEKYJISIPHON Macchl
BEIIIECTB;

— MacCOBOM J0JIH XMMHYECKOTO
3JIeMeHTa 10 (OpMYJie COSTUHEHUSI.

MaTepuaioB, IPaAMOTHO UCIOJIb30BaTh U3yYCHHBIH TOHSATUHHBIH
anmnapar Kypca XuMUu

Pa3nen 2. BaxkHeiinue npeacraBuTe Il Heopranudeckux Berectn (30 1)

Bo3ayx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopon — snemeHt
U IpocToe BemecTBo. 0301
AIOMPONHASL MOOUPUKaAYUSL
KUCI0poOa.
Haxoxnenue kucnopoia B mpupojie, pu3ndeckue u
XUMHUYECKHE CBOKMCTBA (pPEaKIUU OKUCIICHUS,
ropeHue). YcioBus
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPSHUSL.
[TonsiTrie 06 okcHgax.
Cnocobwi nonyyenus Kuciopooa 6 1abopamopuu u
npomviuiienHocmu. IIpuMeHeHne Kucnopoa.
Kpyrosopotkucinopoa B mpupoe.
Tennogotl 3¢ghghexm xumuyeckou peakyuu, NOHIMUE O
MEPMOXUMULECKOM YPABHEHUU, YK30- U
OHIOTEPMUYECKUX PEAKIIHSIX.
Tonnueo (Heghmo, yeonv u meman).
3aepasnenue 6030yxa, cnocobwi e2o
npeoomepaujerus. Ycuienue napHuKo8oco
agppexma, pazpyuienue 030H08020 CIOA.
JleMoHCTpanun
BsaumoneiictBue docdopa, cepsl u xenesa ¢
KHCJIOPOI0M (BO3MOKHO MCTIOIH30BaHUE
BHJICOOIIBITOB).
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PaCKpI)IBaTI) CMBICJI U3YYaCMbIX MMOHATHH 1 IMPUMCHATDH 3TU
IMOHATHA IIPHU OITMCAaHHUU CBOMCTB BCIICCTB U UX HpeBpaHICHI/Iﬁ C
HCII0JIb30BAHUEM OIIOPHBIX CJIOB U KJIIMUIIIC.

XapakTepu30BaTh (OMHUCHIBATH)C ONOPOL HA NIAH, CXEMY,
KpPamKyro 3anucb COCTaB BO3AyXa, PU3UUECKUE U XHU-MHUIECKUE
CBOWCTBA KUCIIOPO/Ia, CIOCOOBI €T0 OTYYCHUs, IPUMEHEHUE U
3HA4YCHHUE B MPUPOJIC U KU3HH YEJIOBEKA.

Cpasnusamsv peakyuu 20peHUs U MEeOIEHHO20 OKUCTEHUS C
npeaBapUTeNbHBIM 00CYKAEHUEM NTapaMeTPOB CPAaBHEHHUS.

CobupaTh npubOpPHI AJIs NOTYUEHHS KUCIOpOa (BBITECHEHUEM
BOJIbI M BO3/1yXa).

Pacrio3HaBaTh OMBITHBIM ITyTEM KHUCIIOPO/T IO KOHTPOJIEM

nejarora.

M cronp30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTABIICHUS

(dbopMyI1 BelecTB, MOJIEKYIISIPHBIX YPaBHEHUIH XUMHUYECKHX

peaKkuuii ¢ y4aCTUEM KUCIOPO/Ia.

OOBACHATH CYHTHOCTb 9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX
C 3arpsiI3HEHHEM BO3/TyXa.

CnenoBatb npaBuiiaM 06€30MacHoil paboTHI B J1aOOpaTOpUU MpU
WCTIOJTb30BaHIN XUMUYECKOH MTOCYIBI U 000PYIOBAHUS TTO]T
KOHTpOJIEM Ie/Iarora, a Takxke MpaBuiIaM oOpaIleHus ¢
TOPIOYMMHU BEIIECTBAMH B OBITY.

[TnanupoBaTh U OCYIIECTBIATH Ha MPAKTUKE XUMUYECKHE

OKCTIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS, IENIATh BEIBOIBI TT0

pe3ysbTaTaM SKCIEPUMEHTA IO PYKOBOACTBOM I€Aarora.



Tema 4. Bogopona.
IlousiTue 0 KMCAOTAX U
COJISIX

(5 4)

Omnpenenenue conep:kaHus KUCI0poa B
Bo3yxe. OMNbITHI, AEMOHCTPUPYIOIIUE
YCJIOBHSI BOBHUKHOBEHUS U MPEKPAILECHUS
TOpEHHUS.

JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI
Jlabopamopmuwiii onvim:

O3HakomIIeHHE ¢ 00pa3aMu OKCHJIOB.
Ilpaxmuueckas paboma:

No 4, Tlonmy4yeHue Kuciaopoaa, U3ydeHue ero
CBOMCTB.

Buviuucnenusn

— MOJIEKYJISIPHOM MacChl KMCJIOPO/Ia U 030HA

Ha OCHOBAaHUM aTOMHOM MacChl XUMHYECKOTO
JJICMCHTAa

Bonopos — 3neMeHT U IpocToe BELECTBO.
Haxoxnenue B mpupoe, pu3ndeckue u
XUMHUYECKHUE CBOWCTBA (HA MIpUMEPE
B3aMMOJICHCTBHS C HEMETAITIaMH B OKCHUaMH
METAaJUIOB), IPUMEHEHUE, CNOCOObI NOLYYEHUSL.
[TonsiTHe O KUCIIOTAaX U COJISIX.
JleMoHCTpanun

[Tonyuenue, coOupanue U pacrio3HaBaHUE
Bozopoza. ['openue Bogopona.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
JlabopaTopHble H NpaKTHYeCKue padoTbl

Jlabopamopnuiii onvim.:
B3auMozecTBue KUCIOT C METaJUIaMHU.

Ipakmuueckasn paboma:

Ne 5. Tlomy4uenue Bo10po1a, M3y4eHHE €TO CBOMCTB.

Botuucnenusa

— MOJIEKYJISIPHOM MaccChl BEIIeCTBA HA
OCHOBAaHHUU aTOMHOﬁ MaACChl XUMHNUYCCKUX
3JIEMEHTOB
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VY4acTBOBaTh B COBMECTHOM paboTe B rpymIie.
Hcnonb30BaTh Npy BHIIOIHEHUHU YU€OHBIX 3aJJaHUN U B
IIPOLIECCE MCCIIEA0BATENBCKOM AEATEIBHOCTH HAy4YHO-
HOIIYJIIPHYIO JINTEPATYPY XUMUYECKOTO CONEPIKAHMS,
CIIpaBOYHBIE MaTEpUaIIbI, pecypcsl IHTEpHETA 1O
PYKOBOJCTBOM II€arora.

BricTpanBath pa3BEpHYThIC NMCHMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha HH(POPMAIHIO U3 YueOHHKA U CIIPABOYHBIX
MaTEepHAJIOB C ONIOPOH Ha IUIAH, TPAMOTHO MCIIOJIb30BATh
V3YYEHHBIV NOHATUIHBIN anmnapar Kypca XUMHAN

PaCKpI)IBaTI) CMBICJI U3YYACMBIX MOHATHHU U IMPUMCHATH 3TU
MOHSITUS [IPH OTIMUCAHUU CBOWCTB BEUIECTB U UX
IIPEBPALLECHUMN.

XapakTepu30BaTh (OMHUCHIBATE) PU3NIECKUE H XUMUIECKHE
CBOWCTBA BOAOPOAA, CHOCOOBI €T0 MOTy4eHHsI, TPUMEHEHHE C
ONOPOM HA IUIaH, KPaTKYIO 3aIlKCh, CXEMY.

Cobupats npubop AJis MOTyYeHUST BOAOPO/Ia C UCTIOJIb30BAHUEM
BU3YaJIbHOMN OTOPBI

Hcnoap3oBaTh XUMHUYCCKYIO CUMBOJIMKY IJIA COCTABJICHUSA
(hopMyI1 BeUIeCTB, MOJIEKYISAPHBIX YPAaBHEHUH XUMUYECKIX
peaKuuii ¢ yyacTHEM BOAOPOJA C ONIOPOM HA AJIITOPUTM.

CnenoBath npaBuiam 6e30nacHoOi paboThI B Ja00paTopuu Ipu
UCIIOJIb30BAaHU M XUMUYECKOM MOCY/Ibl 1 000PYIOBaHUS MO
KOHTPOJIEM IIEarora., a TakXKe IMpaBuiiaM 00paIeHus ¢
TOPIOYMMH BEILIECTBAMU B OBITY

[TmaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI, IPOBOUTH HAOIIOCHUS, AETaTh BHIBOIBI 110
pe3yibTaraM SKCIIEPUMEHTA O] PYKOBOJICTBOM II€/Iarora ¢

00CY)XJIeHUEM TUIaHa PabOThI, C UCIIOJIB30BAHUEM KIIUIIIE.
Y4acTBOBaTh B COBMECTHOI paboTe B rpymie.

HJ'IaHI/IPOBaTB 1 OCYHICCTBJIATH HA MMPAKTUKC XUMHUYCCKUC
OKCIICPUMEHTEI, IIPOBOANTH Ha6J'IIOZIeHI/I$I, J€JIaTh BBIBOAbBI I1O



Tema 5.
KoanyecTBeHHbIE
OTHOLIIEHHS B
XHUMHH

(4 1)

Konnyectso Bemectsa. Mok, Mossiprast macca.
3akoH ABoraapo. Mossipablii 00bEM Ta30B. PacuéTsl

M0 XUMHYCCKUM YPABHCHUAM.

JleMoHcTpanus
OO0pa31ibl BEMIECTB KOJIMYECTBOM 1 MOJIb.

Botuucnenus

— 00BbEMa, KOJIMYECTBA BEIECTBA I'a3a I10 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA UITU
00BEMY;

— 00BEMOB ra3oB 10 YPAaBHEHUIO PEAKIIMU Ha
OCHOBE 3aKOHA 00BEMHEBIX OTHOIIIEHHUH ra30B
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e3yJbTaTaM dKCIIEPUMEHTA.
4acTBOBATh B COBMECTHOM paboTe B TpyIie

PackppIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 3TH
TIOHATHUA, 4 TAKKC U3YUCHHBIC 3aKOHBI U TCOPUU JIJIA
pelieHrs pacu€THBIX 3aa4 C MOMOIIBIO Mearora.

BBIYuCIIATE MOJIIPHYIO MAcCy BELIECTB; KOJIUYECTBO
BellecTBa, 00BEM rasza, Maccy BEIIeCTBa C OMOPOi Ha
oOpaser, Ha (HOPMYJIBI;

[TpoBoAUTH pacuéThl MO YPaBHEHUSIM XUMHUECKHUX PEAKIIHI C

OTopoi Ha 00pasell, AIrTOPUTM YI€OHBIX JIEUCTBHI: KOJIMUECTBA,

00BEMa, Macchl BEUIECTBATIO U3BECTHOMY KOJIHUYECTBY, 00BEMY,

Macce peareHTOB WIN MIPOJYKTOB PEaKLUu.

BricTpauBath pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha HHPOPMAITHIO M3 YUSOHHUKA M CITPABOYHBIX
MaTepHaoB, TPAMOTHO HCIIOJIb30BaTh M3yUEHHbBIM MOHATUHHBIHA
anmnapar Kypca XMMHH € IOMOIIBIO Me/larora.



Tema 6. Bonaa.
PacTBOpbI.

IMonsiTne 00
OCHOBaHUAX (54)

Boz[a, €€ COCTaB, CTPOCHUE, MOJICKYJIbI. dusndeckue PaCKpBIBaTB CMBICJI U3YYAaCMBIX MMOHATUH U IIPUMCEHATH O3TU

CBOﬁCTB&BO,Z[I)I. Ananuz u cunmes — memoowi

U3Y4eHus cCocmaea 800bl.
XUMHAYECKHUE CBOMCTBA BOJEI

(paznosxeHue, peakiuu ¢ HaTPUEM, OKCHIOM

KaJIbLIMs, OKcuaoM cepsl [V .
CocraB ocHoBanuil. [loHsiTHe 00 MHAMKATOPAX.

Booa kax pacmeopumeins. PacTBOpBL.
Pacmeopumocms eewgecma g 6o0e.
Hacwiwennvie u nenacviujennvle pacmeopbl.
MaccoBas 107151 BelecTBa B pacTBOpeE.

Ponv pacmeopos 6 npupooe u 6 scuznu uenosexa.

Kpyzoeopom 600w 6 npupoode. 3arps3HeHne
npupoHbIX Boja. OxpaHa

Y OYUCTKA MPUPOTHBIX BOJI.

JleMoOHCTpaL U

DIIEKTPOIN3 BOJbI; CHHTE3 BOJIbI;
B3aumoeicTBue Boabl ¢ metaiamu (Na, Ca)

(BO3MO>KHO HCIIOIH30BAHUE
BUJICOMATEPHAIIOB).

PacTBopeHnue BemecTB ¢ pa3andHoit
PacTBOPUMOCTHIO.

UccnenoBanue paCTBOPOB KUCIIOT U IIETOYEH
C IOMOUIBIO UHANKATOPOB.

JlabopaTopHble M NpaKTHYeCKHEe PadOThI
IIpakxmuueckas paboma:

Ne 6. IIpuroroBienue pacTBOpoB ¢
onpeaes€HHON MacCOBOM J0JIE pacTBOPEHHOTO
BELIECTBA.

Buotuucnenus

— C UCIOJIb30BaHNUEM TOHATHUS «MaccoBas A0
BELIECTBA B PacTBOPE»
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IIOHSATHS TP ONIUCAHUU CBOWCTB BEUIECTB U UX
MIPEBPALEHUH ¢ TOMOIIbIO MEe1arora.

XapakTepu30oBaTh (HU3NUECKUE U XUMUIECKUE CBOKWCTBA BOJIBI,
e€ poJIb KaK paCTBOPUTEIIS B IPUPOAHBIX IIPOLIECCAX C ONOPOI
Ha IUIaH U CXeMY.

CocTaBiiATh ypaBHEHUS XUMUYECKUX PEAKIIUI C yUaCTUEM BOJbI
C OIIOPOM HacCXeMy.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsiI3HEHUEM MPUPOIHBIX BOJI, CIIOCOOBI OUUCTKU BOJABI OT
IIpUMECEH, MEPBI II0 OXPaHe BOJ OT 3arpsi3HEHUS 110CIIe
IPEBapUTEIBLHOTO CTPYKTYPUPOBAHUS MaTepHaa.

[InanupoBaTh U OCYILIECTBIATH HAa IPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOANUTH HAOJIOICHUS, 1E1aTh BbI-

BOJIBI 10 pe3yJIbTaTaM 3KCIEPUMEHTA 110 KOHTPOJIEM II€arora,
CHUCIIOJIb30BaHUEM KIIMILIE.

CrnenoBath mpaBuiIaM 0€301acHON PadOTHI B TaOOPATOPHH MIPH
UCII0JIb30BAaHU M XUMUYECKOM MOCYy 1l U 000PYA0BaHUS 1O
KOHTpOJIEM IeJarora.

ITpoBOANTH BBIYMCIEHUS C IPUMEHEHUEM MTOHATHS «MacCcOBast

JOJIs BEIIECTBA B PACTBOPE» C OMOPOH Ha (POPMYIIBL.
Hcnonp30BaTh MU BHITOJHEHWH YUEOHBIX 3a/JaHUN U B ITPOIIECCe

HCCIIEIOBATENbCKOM AESITETbHOCTH HayUYHO-TIONYJISPHYIO
JUTEPATYPy XMMHUECKOIO COEP>KAHUS, CIIPAaBOYHBIE
Matepuaisl, pecypcbl HTEepHETa 101 pyKOBOACTBOM
nejarora.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit HanH(pOPMAIUIO U3 YUeOHHUKA U CTIPABOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BaTh N3YYEHHBIN MOHATUITHBIN anmnapar Kypca
XUMHH TOCJIE IPEABAPUTENHHOTO CTPYKTYPUPOBAHUS
MaTtepuaina



Tema 7. OcHOBHBIE
KJIACChI

HECOPraHu4e€CKHUuX

coeIMHEeHU
(11 9)

Knaccudukanus HeopraHn4eckux coeIMHEeHUH.
Oxkcuppl: coctaB, kiaccupukanys (OCHOBHBIE,
KHUCJIOTHBIE, aMgomepHble, Heconeobpazyouue Ha
npumepe oxcuda yenepooall u okcuoa azoma I,
HOMEHKJIaTypa. [lonyuenue OKCUA0B
(B3auMOICHCTBHE C BOJOM, KUCIIOTAMH,
IeJI0YaMHu).

OcHoBaHus: cOCTaB, Ki1accupuxaius

(1Ieno4u ¥ HEepacTBOPUMBIC

OCHOBaHUs1), HOMEHKJIATypa.

Kucnotsr: coctas, kinaccudukarysi, HOMEHKIATYpa,
bu3nUecKue n XUMUYECKHUE CBOMCTBRA
(B3auMo/1eliCTBHE C OCHOBHBIMU

OKCHJIaMU COJISIMU HA MPUMEPE COJISTHOU M CEPHOM
KHCJIOT),

cnocobwvl noayuenus. P akTHBHOCTA METaJLIOB.
Conu (cpeanue): HOMEHKIIATypa, cnocoowbl
noJyYeHus,

B3aUMO/ICHCTBUE COJIEH C METAJJIaMU, KUCIIOTaMH,
1IEI0YAMH U COJISIMU.

['eneTnueckas CBA3b MEXY KjaccaMu
HEOPTaHUYECKHUX

coenuHeHuil. ['enernueckue pspl. [lonsTue 06
aM(}OTEepHBIX THAPOKCHIAX HA IPUMEPE IUHKA U
amOMUHUSL. XMMHAYECKHE CBOMCTBA -
B3aMMO/JICHCTBUE C KUCITOTaAaMU U LIEJTOYaMHU.
Pa3znosxenue npu HarpeBaHuUU.

JleMoHCTpanun

O0pa31bl HEOPraHUYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB. B3anMoencrerue pacTBopa CepHOM
KUCToThI ¢ okcuaom Meau(Il).

Peaknus HeUTpan3anuu.

BrITecHeHne 0IHOTO MeTajuIa APYTUM U3 pacTBOpa
COJIN.

N
~l

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHM
110 MIA0JIOHY.

CocraBiieHHE CXeM CTPOCHHsI OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUN HAOCHOBE OIIPEICIICHUS.
CocraBneHnue GopMyI1 OCHOBHBIX KIaCCOB HEOPraHUYECKUX
COCIMHEHUH U Ha3bIBAHUEUX 110 MEXKIYHAPOJHON U TPUBUAIBHOU

HOMCHKIJIaTyp€ € HCII0JIb30BAHUEM
OIIpCACIICHUA U Ta6J'II/II_II)I PaCTBOPUMOCTH.

KnaccudunupoBanue n3y4aeMbIX BEIIECTB MO COCTaBY U
ceoticmeam ¢ OTIOPOI HaOMPeIeTICHHsI, CXEMbI U TaOJIHIly
PacTBOPUMOCTH.

CocraBiienue TaOIUIbI TEHETUYECKUX PSII0B U CXEMBI
«"eHeTHYECKAs] B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUI 110 PyKOBOACTBOM IE€AArora.
[Iporuo3upoBanre CBOMCTB BEIIECTB HA OCHOBE OOIINX
XUMHUYECKHUX CBOMCTB U3YYEHHBIX KJIACCOB, TPYII BEUIECTB, K
KOTOPBIM OHHU OTHOCATCA C UCIIOJIb30BAHUCM CXCMbI
«['eneTnyeckas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB

HEOPraHUYECKUX
COEMHEHUI» MTOJ] PYKOBOACTBOM I€/1arora.

CocraBiieHre MOJIEKYISPHBIX YPaBHEHUN pPEeaKIHid,
WUTIOCTPUPYIOIIMX XUMUYECKHE CBOWCTBA U3YUEHHBIX KJIACCOB U
€nocobvl noy4enus BEIeCTB U3yYeHHbIX KIacCoB, IPYIIIL, a
TaK)K€ MOJTBEPKIAIOIINX FEHETUYECKYIO B3aUMOCBSI3b MEXKIY
HUMH, C OOPOH Ha BepOAIbHYIO CXEMY B KaueCTBE 3pUTEIbHOMN
OIIOPBI.

CocraBiieHHnEe MOJIEKYJIAPHBIX YPaBHEHHUH pEaKUil 10 CXeMaM ¢
MIpeIBapUTENbHBIM 00CYXI€HHEM BbIOOpa pearupyronmx
BEIIECTB.

Bbluncnenne 1o ypaBHEHMSM XUMHUYECKHX  PEAKLUI
KoJn4yecTBa, 00bEMaA, Macchl BEIIECTBA IO KOJUYECTBY,
00BbEMY, Macce peareHTOB WJIM MPOJYKTOB PEAKIHMU IO
AJITOPUTMY.

IInanupoBaHMEe U OCYLIECTBICHUE HAa IPAKTUKE XUMHUECKOTO
AKCIIEPUMEHTA NHAOIIOACHUS 110l PYKOBOACTBOM YUUTEIS.



Tema 8.
IHepuoguyeckuii 3aK0H
ullepuoanueckas
CHCTEMa XHMHYECKUX
3J1eMEHTOB

. . Mennese-eBa.
Crpoenuearoma (7 1)

JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI
Jlabopamopnvie onvimoi:

Bs3auMopaeiicTBrEe KHUCIOT C

Merauiami. [lonydyenue

HEPaCTBOPUMBIX OCHOBAHMIA.

B3anmoneiicTBre HepaCTBOPUMBIX OCHOBAHUH C
kuciotamu. Paznoxenune runpoxcuaa meau(1l)

MIpU HarpeBaHUH.

Ilpakmuueckas paboma:

Ne 7. Pemienue sxkcriepuMeHTaIbHBIX 3314 10 TEME
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Buviuucnenusn
— [0 YPaBHEHHSIM XUMHUYECKUX PEAKITUI

DopMyIMpOBaHUE BBIBOIOB 110 PE3yJIbTaTaM SKCIIEPUMEHTA C
UCII0JIb30BAaHNEM OIIOPHBIX CJIOB.

@opMyJIMPOBAaHUE C IIOMOLIBIO I1€1arora 1 BHIIIOJIHEHUE IPABUII
0e3onacHoil paboThI B1abOpaTOpUu MpHU UCIOJIb30BAaHUN
XMUMUYECKOH MOCYAbl 1 000pyIOBaHUSI.

Vcrionb30BaHue MU BHIMOJTHEHUN YIEOHBIX 3aJaHHI U B
poruecce

HCCIIEN0BATEIBCKON IEATEIbHOCTH HAyYHO-TIOIYJISIPHOU
JUTEPATyPbl XUMUYECKOTO COJIEPKAaHNUs, CIIPABOYHBIE MaTEPHUAIBL,
pecypebl IHTEpHEeTa, OCYIIECTBICHNE BEIOOPA IO ] pyKOBOJICTBOM
nezjarora.

BeicTpanBanue pa3BEPHYTHIX IHCbBMEHHBIX U YCTHBIX OTBETOB

¢ onopoi Ha HH(pOpMAIMIO U3 YIeOHHKA U CIIPAaBOYHBIX
MaTEPUAIOB, TPAMOTHOE UCIIOJIB30BAHUE U3YYEHHOT O
MOHATUMHOTO annapara Kypca XUMUU C UCIIOJIb30BaHUEM

IUIAHA, OIIOPHBIX CJIOB, AJITOPUTMA.

Pa3nen 3. [lepuoauyecknii 3axoH u [lepuoauyeckasi cHCTEMA XUMHYECKUX
jnemenToB /. . MeHnpaeneeBa.

CTpoe}me aToMoOB. XuUMH4ecKasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE

peakmuu (15 u)

HepBLIC IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_II/II/I XUMHNYCCKHX
9JICMCHTOB.

ITonsTue o rpyimmnax CXOIHbIX 2JICMCHTOB

(IIeTOYHBIE 1
IEJI0YHO3EMEIIbHBIC METAJIIIbI, TAJIOT€HbI, HHEPTHHIC
rasbl).

dnemenmol, Komopule

obpazytom amgpomepHvle

OKCUOBL U 2UOPOKCUOBL.

Ilepuoanueckuii 3akoH u [lepuoau-yeckas cucrema
xumMudeckux 3yemenToB J1. Y. Menaeneena.
Ilepuonsl, rpynmnsl, noArpynmsl. Pu3ndecKui
CMBICJT TOPSIIKOBOTO HOMEpPA AJIEMEHTA, HOMEPOB
MEpUOJa U TPYIIIBL.

Ctpoenue atomoB. CocTaB aTOMHBIX SIIED.
Hzomonui.

N)
[e9]

PaCKpLIBaTL CMBICII ICPUOANYCCKOT'O 3aKOHA IO PYKOBOACTBOM
ncaarora.

IToHnMaTh CyleCTBOBAHUE NIEPUOAUYECKOMN 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB (U3MEHEHHE PaInyCOB
aTOMOB U 3JIEKTPOOTPULATETLHOCTH) U UX COEIMHEHUH OT
ITOJIOKEHHUS B IEPUOJUYECKON CUCTEME U CTPOEHUS aToMa C
UCIIOJIb30BaHUEM CXEM U TaOJIHIL.

VYcraHaBIMBaTh CBA3b MEXKY I10JIOKEHUEM JJIEMEHTA B
MIEPUOJNYECKON CUCTEME U CTPOEHUEM €T0 aToMa (COCTaB U
3apsij sapa, o0lIee YUCI0 JIEKTPOHOB U paclpeieeHHue UX 110
JIEKTPOHHBIM CIIOSIM) 110 00pasIty.

[Iporuo3upoBath XxapakTep U3MEHEHHNs CBOWCTB 3JIEMEHTOB U UX
COCIMHEHM norpymnnam u nepuoaam Ilepuoanueckoit
CHUCTEMBI C IIOMOIIBIO MENArora.

XapakTepu3oBaTb XUMUUECKHUE DIIEMEHTHI IIEPBBIX TPEX
MIEPUOJIOB, KNS, KAJIbIUS 110 UX MOJOKECHUIO B



OnexTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0YeK
aToMOB epBbIX 20 XMMUYECKHUX 3JIEMEHTOB
Ilepnonnueckon cucremsl 1. 1. Menzeneesa.
XapakTepuCcTUKAa XUMUYECKOT0 3JIEMEHTA 110 €ro
nostoxkeHuto Bllepuonnyeckon cucreme /1. 1.
Meuneneesa.

3akonomepHocmu usmeHeHus cOUCME
9IeMEHMO8 MAbIX NePUOO08 U 2NIABHBIX
HOO2PYNN 8 3A8UCUMOCTNU OM AMOMHO20
(nops10x06020) HOMepa.

Suauenue HepMOC)UUQCKOZO 3AKOHA U

HepuoduquKoﬁ CUCMeEMbl XUMUHYECKUX D1EMEHRNTIOB

07151 pa3eumusi HAyKu U NPaKMmMuKu.

. U. Menoenees — yuénulil, nedazoe u epaxcoaHuH.

JdeMoHcTpannn
Kopotkonepuoanas u
JUTMHHOTIEPUOUTHAS dbopMbI

Ileproauyeckoil CUCTEMBI XUMHYECKUX
anemenToB . 1. Menaeneena.
O3HakomieHue ¢  oOpasuamu
HEMETaJJIOB.

JlabopaTopHble H NpaKTHYeCKue padoTbl
Jlabopamopnuwiii onvim:
BzaumopeiictBue  ruapokcuia

pacTBOpaMu KUCIIOT HIenouei

METAJIJIOB

[IUHKA C
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[Tepuonuueckoit cucreme JI. 1. Menpaeneena.

CrnenoBaTh ipaBuiIaM 0e30MmacHON pabOTHI B 1a00OpaTOpUU IIPH
WCIOJIb30BAaHUU XUMUYECKON TIOCYIBI B 000PYAOBAHHUS TTO]T
KOHTPOJIEM TeJIarora.

BricTpanBath pa3BEpHYTHIE TUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOpPMAIHIO U3 YIeOHHUKA M CIIPABOYHBIX
MAaTEepHAJIOB, TPAMOTHO MCIIOJIb30BaTh H3Y4EHHbIN
MOHATUITHBIN ammapaTt Kypca XUMHUH MOCJIE CTPYKTYPUPOBAHUS
Marepuaia ¢ UCIOJIb30BaHUEM KJIULIE.

Hcnonb30Bath npu BHIOJHEHUN YY€OHBIX 3aaHUN TEKCThI
yueOHHUKa IoCTIie CTPYKTYpUPOBaHUS MaTepuaa, ClipaBOYHbIE
matepuaisl ([leproandeckyro CUCTEMY XUMUYECKHUX
anemenToB /l. 1. Menaeneesa, Tabiuily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHU U COJIEU B BOJIE, IEKTPOXUMUYECKHUU P
HaIPSHKEHUH METAIIOB).

Hcnonp30BaTh IpU BHIMOJIHEHUH YU€OHBIX 33JaHUN U B Ipoliecce
MCCJIEI0BATEIbCKON NEATENbHOCTH HAYYHO-TTONYJIIPHYIO
JUTEPATypy XUMHUYECKOTO COJIEPKAHHUS, CIPABOYHBIE
MaTepualibl, pecypcebl MHTEpHETa 1O pyKOBOJICTBOM IE€arora



Tema 9.
XumMunueckas CBA3b.

OKHCIUTEILHO-
BOCCTAHOBHUTEJIbHBIE
eaKIUHU

8 u)

9 KJIACC

Qﬂekmpoompuuameﬂbﬂocmb aTOMOB
XMMHYECKHX 3JIEMEHTOB. XUMUYECKasI CBSI3b
(I/IOHHaSI, KOBAJICHTHAA IOJIAAPHAA U KOBAJICHTHAA

HETOJISIpHAS ).
CreneHb OKUCIICHHUS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
(OBP). ITpotecchl OKMCIICHHs] © BOCCTAHOBJICHUS.
OxucnuTeny 1 BOCCTAHOBUTEIH.
JleMoOHCTpaL U
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

pPEaKIuu: TOPEHUE, PEaKIIUU Pa3oKeHuUs,
COCTMHEHUS

(2 u B Hepemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BPEMs)

PackpbIBaTh CMBICI HU3y4aeMbIX MMOHATHI 1O PyKOBOJCTBOM
neaarora. OnpeaensTs BUJ XUMUYECKON CBSA3H B COEIMHEHUU C
UCTIOJIb30BAHUEM CXEM.
OHpeIIGHSITB CTCIICHb OKMCJICHUA XUMHUYCCKOI'O 3JIEMCHTA 110
(opmyIie ero coeIMHEHUs C UCIOIB30BAHUEM AJITOPUTMA.
Onpenensarts 37IeMEeHT (BEIIECTBO) — OKHUCIUTEINb U AJIEMEHT
(Be1ecTBO) —BOCCTaHOBUTEI.
OOBACHATD CYITHOCTH MPOLIECCOB OKUCICHHS U BOCCTAHOBJICHHUS.
CocCTaBIIATh NEKTPOHHBIN OaaHC ¢ YIETOM YUCIIO
OTJIAaHHBIX U MPUHATHIX AIEKTPOHOB.
CocTaBiATh ypaBHEHUE OKUCIUTEIBHO-
BOCCTaHOBUTEIILHOW PEAKIIH 110 AITOPUTMY pa3doopa
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHON PEaKIINU.
Hcmnonb3oBarthb IIPpU BBITOJIHCHHUHU y‘I€6HI)IX 3aIIaHI/II71 TEKCThI

y4eOHMKa TTOCIIE CTPYKTYPUPOBAHUS MaTepraa, ClipaBOYHbIC
MaTepuaibl (IEpUOINIECKYIOCUCTEMY XUMUYECKUX JIEMEHTOB /1.
N. MenpeneeBa, TabnuIly pacCTBOPUMOCTH KUCIIOT, OCHOBaHUHN 1

coJiell B BOJIE, DJIEKTPOXUMHUYECKUH Pl HANIPSKEHUI METaJlIOB).

IIpumepHbIe TeMBbI,
pacKpbIBaOLIMe JaHHBIN
pa3aejJnporpaMmmel,

M KOJHYEeCTBO YacoB,
OTBOAMMOCHA UX
H3Yy4YeHHe

OcHoBHOE coaep:xaHue

OcHOBHBIE BUIBI 1eSITEJIbHOCTH 00y4aI0 U XCH

Pa3zgen 1. BemuecTBO 1 XUMHYECKHE

peaxkuuu (17 1)
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IloBTOpEHUE M
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/eJioB

Kypca 8 kiacca
(59)

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema

xumMuueckux 3neMenToB 1. . Menneneena.

Crpoenue aToMOB. 3aKOHOMEPHOCTHU B U3MEHEHUN

CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX

MIEPUOJIOB, Kalusl, KAJIbLIUS U UX

COE€IUHEHMI B COOTBETCTBUH C ITOJIOKECHHUEM

AJIEMEHTOB BIIEPUOIUUECKON CUCTEME U

CTPOEHUEM MX aTOMOB.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHHUECKUX

BeIecTB (MEXIyHA-POIHAS  TPUBHAIIBHAS ).

XHUMHUYECKHE CBOMCTBA

BEIIIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIaccaM

HEOPTraHWYECKUX COSUHEHUHN, X TCHETUYECKas CBS3h

HEOPraHWYECKUX BEIIECTB.

Crtpoenue BenecTBa: BUJIbl XUMHUYECKOUW CBSI3U U THIIBI

KPUCTAJUIMYECKUX PEIETOK. 3a8UCUMOCTb CEOUCME

gewecmes om ux CmpoeHusl.

JdeMoHcTpannn

1. Mozenu KpucTalinueCKuX peméToK
HEOPTraHWYECKHUX BEUIECTB.

2. KopoTtkonepuoanas u

JUTMHHOTNIEpUOAHAS (hopM

[Tepuoanueckoil CUCTEMBI XUMUYECKUX

snemeHToB JI. . MeneneeBa

XapakTepHu30BaTh XMMHUYECKHUE HIEMEHTBI IIEPBBIX TPEX
IIEPUOJOB, KU U KAJIBLIUA 10 UX II0JIOKEHUIO B
IIepunonnueckoii cucreme /1. 1. Menneneesa conopoi Ha
AJITOPUTM.

KnaccugunmpoBars 1 Ha3pIBaTh HEOPraHMYECKUE BEIIECTBA
U3yUYEHHBIX KJIACCOB C OIIOPOM Ha CXeMY, TaOIuIly
pPacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BELIECTB
Pa3IMYHbIX KJIACCOB, IOATBEPKAATh CBOMCTBA
IpUMEpaMH MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peakLuii C OIIOPOM Ha CXEMY.

Omnpenenars BUJI XUMUYECKOU CBSI3U U THUII
KPHCTaJLINYECKON PEIIETKH BEIIECTBA C ONIOPOH Ha
CXEMY.

[IporHo3upoBaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX
CTPOEHUS TOCIIE IPEABAPUTENILHOTO pa3dopa.

BricTpauBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
OIopoi HaMH(POPMALIUIO U3 YUeOHHMKA U CIIPAaBOYHBIX
MaTepuajIoB, FPaAMOTHO UCIOJIb30BaTh U3YUEHHBIH
MOHATUMHBIN annapar Kypca XUMHH.

Hcnonp30BaTh Npy BHINOJIHEHUH YU€OHBIX 33JaHUN U B

IIPOLIECCE MCCIIEN0BATENBCKON NEATENIBHOCTH Hay4YHO-

MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COepKaHus,

CIIPaBOYHBIE MaTepHUalIbl, pecypcsl IHTepHETA 1107

PYKOBOJICTBOM II€Jarora.
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Tema 1.
OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peaxumii (4 4)

Knaccugukanus XaMU4eCKUX PeaKiuii 1o
Pa3IMYHBIM MPU3HAKAM (110 YKCITy U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, /10

menioeomy 3¢ghexmy, no usMeHenuro cmenenetl
OKUCIEHUAXUMUYLECKUX INEMEHMO8, N0
0bpamumocmu, no Y4acmuio Kamaiuzamopa).
IK30- U IHOOMepMuUYecKue peakyuu,
mepmoxumuieckue ypasnerus. Ilonamue o ckopocmu
xumuueckou peakyuu. [lonamue o 20M0O2eHHbIX U
eemepozenuvix peaxyusx. [lowsmue 06 oopamumuvix
u Heobpamumwvlx xumudeckux peaxyusx. Ilonamue
0 xXumuueckompasrosecuu. Paxmopwl, srusiiouue
HA CKOPOCMb XUMUYECKOU PeaKyuu U NOJIOHCEeHUe
XUMUYECKO20 PABHOBECUSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
(3JIEKTPOHHBII OAJIAHC OKUCITUTEILHO-
BOCCTAHOBUTEJILHON PEAKIINH).

JleMoOHCTpaL U

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN pEaKUu OT

Pa3IUYHbBIX PAaKTOPOB.

2. BozneicTBue karanu3aTropa Ha CKOPOCTh
XUMUYECKON PEAKIUU.

3. [IpuMeprl HEOOPATUMBIX U OOPATUMBIX PEAKIIHM.

4. CMeIIeHNEe paBHOBECUSI XUMUYECKON PEAKIUH.

Buiuucnenus
— KOJINYECTBA BEIIECTBA, 00bEMA U MACChI pEareHTOB
WM IIPOJIYKTOB MO YPABHEHUSIM XUMHUECKUX PEaKINi

PackpbIBaTh CMBICT N3Y4a€MBbIX TOHATUN U IPUMEHSATH 3TH
MNOHSATUS ITPU ONIMCAHUU CBOMCTB BELIECTB U UX
IIpEBpaLICHUM.

KrnaccudunupoBaTs XUMUYECKUE pEAKLUU 10 PA3IUNIHBIM

MIPU3HAKAM.

VY craHaBnMBaTh 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKkuu
OT Pa3IMYHBIX (DAKTOPOB TOJT PYKOBOJICTBOM YUHTEIIS.

[Iporuo3upoBark BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX
MpEeBpaIICHUI BPa3IUYHBIX YCIOBUSAX MOCIIE
peIBapUTENLHON PabOTHI.

Onpenensatb OKUCIUTETb U

BoccTtaHoBuTenb B OBP. CocraBnAath

AJICKTPOHHBIN OaJTaHC peaKIny.

[1pon3BOAUTE BEIYHMCIICHHUS 10 XUMUYECKUM YPABHEHUSIM 110

AITOPUTMY.

BricTpanBath pa3BEpHYThI€ MMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoii HauH(POPMAITHIO U3 y4eOHUKA U CIIPABOYHBIX
MaTepHaJioB, IPAMOTHO MCIOJIb30BaTh U3YUCHHBIN
MOHSATUHHBIN anmnapar Kypca XMMUH 10CIIe

IIPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHaa.
Hcnonp30BaTh NpU BHIOIHEHUH YY€OHBIX 33JaHUN U B
polecce

HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH HAYYHO-TIOMYIISIPHYIO
JUTEpPaTypy XUMUYECKOTO COJIEpKaHusl, CIIPaBOYHbIE
MaTepuaisl, pecypcsl MHTepHeTanocne KOHCYIbTaluu ¢
[earorom.
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Tema 2.
DJIeKTPOMTHYeCKASs
JUCCOLMAIUSA.
XuMH4YecKue peakunu
B pacTBopax

(8w

Teopust  ANEKTPOJUTUYECKOM  THCCOLMALINH.
ONEeKTPOIUTBl U HEAEKTPoJauThl. KaTuoHsl,
aQHUOHBI. MexaHuzm Ouccoyuayuu eeujecms c
DA3IUYHBIMU — BUOAMU  XUMUYECKOU  CBA3U.
Cmenensv Ouccoyuayuu. CunbHble U cralble
QIIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa, yCI0BUS UX
nporekanus. FIoHHbIe ypaBHEHUs peaKUil.
XHUMHUYECKHE CBOMCTBA KMCIIOT, OCHOBaHUH U
COJIeH B CBETE IPE/ICTABICHHM 00
3IEKTPONIUTHYECKON nuccounanuu. Cpena
pactBopa. [loHsaTHE O TUAPOIIU3E CONIEH.
KauecTBeHHbIE peakliMi Ha KATHOHBI

Y aHMOHBI © XJIOpUJ-, OpomMu I, HO3U-, Cysbpat-,
KapOoHarT-,

cumkaT-pocdar- aHHOHBI, THIPOKCH T-UOHBI
KaTHOHBI aMMOHMUS1, MAarHUs1, KAJIbLIMS, aTFOMUHMS,
)Kenesa 2+, 3+ , IMHKa,

MPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX..

JleMoHCTpanun

DnexTpuyeckas MpoBOIUMOCTb PACTBOPOB
BEIIECTB; JIBUYKEHUE NOHOB B AJIEKTPUYECKOM ITOJIE.
OnbIThI, HJUTIOCTPUPYIOLIUE PU3HAKH
NPOTEKaHUs PeaKLui HOHHOTO OOMEHa.

OMBITHI 11O OTIPEICIICHUIO CPEIbI B pACTBOPAX COJICH

(xnopugaHaTpus, KapOoHaTa HaTpUs, XJIOpHUIa
LIUHKA).

JlabopaTopHble n

NpaKkTHYecKue padoThl

JlabopamopHulii onvim:

Ne8Peakiun HOHHOTO OOMEHa B pacTBOpax
31eKTponuToB: cyiabdara meau(Il)

U ENOYH, KapOoHaTa HATPHSI U COJISTHOM KHUCIIOTHI,

PackpbIBaTh CMBICI U3y4aeMbIX OHATHUI, @ TAKIKE CMBICI
TEOPHHU NIEKTPOIUTUIECKOMN TUCCOLMALIUN C OTIOPOM Ha

CXEMBI.
OOBSACHATH TPUYUHBI AIEKTPOIPOBOJI-
HOCTH BOJIHBIX PACTBOPOB C IIOMOILBIO I1€1arora.

CocTaBisiTh ypaBHEHHUS JUCCOIMAIIUH KHCIIOT, MIEJI0UYeH U
COJIeH, TOTHBIE U COKPAIIEHHBIC HOHHBIC YPaBHEHUS
XUMHAYECKHX PEaKIMii HOHHOTO 0OMEHa.

[TnarrpoBaTh M OCYIIECTBIIATH HA IPAKTHKE XUMUYCCKHEC
AKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHS, I€IaTh BBIBOIBI
0 pe3yJIbTaTaM SKCIEPUMEHTATIOCIIE TIPEIBAPUTEIHHOM
paboTHI.

CnenoBath npaBuiam 6e30nacHON padOTHI B 1a0OpaTOpUu pH
UCIIOJIb30BaHUM XUMHUYECKOU TIOCY/IbI U 000PYI0BaHUS
I0]T KOHTPOJIEM [Ie/1arora.

[Tpon3BOIUTE BEIYUCIICHUS TI0O XUMHYECKUM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIC TUCHMEHHBIC U YCTHEIC
OTBETHI C ONIOPO HauH(OPMALIHIO U3 YIeOHUKA U
CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIOJIE30BaTh
W3YYCHHBIN MOHATHITHBIN anmapaT Kypca XUMHUHU TOCTIe
MIPEIBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Vcnons30BaTh pH BEITIOJTHEHUH YYCOHBIX 33IaHUN U B

MPOLIECCE UCCIIEN0BATENbCKOM NEATENILHOCTH HAy4YHO-

MOMYJSIPHYIO JINTEPATYPY XUMHUECKOTO COJCPKAHUS,

CIIpaBOYHBIEC MaTepHUaIbI, pecypchl IHTepHeTanoce

KOHCYJIBTAINH C TTEJaroroMm.
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peakuus

HEUTpaIM3aLUU MEXAY THAPOKCUIOM KA U COJISTHOU
KHCJIOTOM.

No9. KauecTBeHHbIE peaKIMy Ha HOHBI B PaCTBOPE.
Ilpakmuueckasa paboma:

Ne 1. Pemienue skciepuMeHTaNIbHBIX 3324 110 TEME.

Buiuucnenua
—1II10 ypaBHeHI/ISIM XUMHYCCKUX peaKI_[I/II/I

Paznea 2. Hemera/iibl 4 UX COeIMHEHUS

4 )

Tema 3. O0was
XapaKTepUCTHKA
XUMHAYECKHX )JICMEHTOB

VIIA-rpynnsi.
I'asiorennt

(4 1)

OO6m1as XxapakTepuCTHKa rajJoreHoB.
Oco0eHHOCTH CTPOSHUS aTOMOB 3TUX

3JICMCHTOB, XapaKTCPHBIC JJIS1 HUX CTCIICHU
OKHUCJICHUA. CTpOCHI/Ie u (I)I/I3I/I‘IGCKI/IG CBOMCTBaA
IMPOCTBIX

BEILIECTB — raJlOr€HOB. XUMHUYECKHE CBOMCTBA Ha
npuMepe Xxjaopa(B3auMoIeHCTBUE C METaJlIaMU,
HeMeTauIaM# (BOJOPOJOM U KHUCIOPOIOM),
wenoyamu). Xmopoonopoa. ComnsiHast KHCIIOTA,
XUMHUYECKHUE CBOWCTBA, NO.1yYeHUe, TPUMEHEHUE.
KauectBennsie

pEaKIHUK Ha TAJIOTEHUI-UOHBL. /Jeticmeue xaopa u
X710p08000p00a Ha Opeanu3m denogexka. Baxueitiune
XJIOPUBI U UX HAXOXKJACHHUE B TIPUPOJIC.

JleMoOHCTpaL U
BI/II[COMaTepI/IaHI)II TaJIOI'€HBbI U UX
coeauHenus. OOpasibl XJI0PUIOB.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopmuwiii onvim:

PacriozHaBaHue XJ0pUA-NOHOB.

Ilpakmuueckasa paboma:

Ne 2. Tlony4deHnne CONSTHOM KUCIOTHI, H3ydeHHE e€
CBOMCTB.

Buiuucnenua

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
HEMETAJIJIOB M X COEIUHEHUH B Mpeieax MajblX HEepUuoJIOB
Y NIaBHBIX noarpymi [lepuonnyeckoit cucTemsl
XMMHUYECKUX 3JIEMEHTOB C YUETOM CTPOEHMSI UX aTOMOB C
HCIIOJIb30BAHUEM CXEMBI.

XapakTepu30BaTh PU3NUYECKUE U XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTBaJIOr€HOB (Ha PUMEPE XJIOpa) U
CJIO’KHBIX BEILECTB (XJIOPOBOAOPO/IA, XJIOpUIa HATPuUs),
CIOCOOBI X MOJIyYEHUsl, IPUMEHEHUE U 3HaUE€HUE B
MIPUPOJE U )KU3HU YEJIOBEKA NIOCIIE CTPYKTYPUPOBAHUS
MaTepuaa.

Omnpenenars raloreHuI-MOHbI B paCTBOPE C
WCIIOJIb30BaHKEM TaOIuIbl " XapaKkTepHble peakuu Ha
aQHUOHBI".

[InanupoBaTh U OCYLIECTBIISATH HAa IPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI, IPOBOJIUTH HAOIIIOICHUS, JIeTIaTh BBIBOIbI
0 pe3ysbTaTaM dKCIIEPUMEHTAIIOCIE TPeIBAPUTEILHOMN
paboThI.
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10 YPaBHEHUSAM XUMHUYECKUX PEaKLIUH.

Tema 4. O6mas OO01mas XapakTepUCTUKa 3JI€MEHTOB VIA-rpymmbl. OOBACHATH 00IIIHME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

Ocobennoctu .
apar epnerne CTPOCHHMS aTOMOB 3THX 3JICMCHTOB, XapaKTCPHBIC I DJIEMEHTOB VIA-TPYIIIEL  HX COCAMHEHILL
XUMHCCKHUX 3JICMCHTOB P > Xap p C Y4ETOM CTPOCHMS UX aTOMOB C OIIOPOM Ha CXEMY

. 5 | HUX crernieHu okuciieHust. CTpoeHHne U pU3nuecKue
VIA-rpynnsl. Cepa u eé CBolCTaA MHOCTEL P ¢ "N3MeHeHne paanycoB BIOArpymmax”.
coenunennst (5 1) p XapakTepHu30BaTh PU3MUECKUE

BEIIECTB — KHUCJIOPOA U CEPHI. . ,
Y XUMHYECKHE CBOMCTBA MTPOCTOTO BEIIECTBA CEPHI U €€
AmToTponHbie MOIU(MUKALIUN KACIOPOIA U CEPHI. . .
o . coeuHEeHUH (cepoBOAOPO/Ia, OKCUIOB CEPbl, CEPHOI
XuMHUYECKUe CBOMCTBA cepbl. BzanMoneicTaue ¢
KHCIIOTHI, CYJIb(ATOB), CIIOCOOBI X

HEMETAJJIAMH - BOZAOPOAOM M KUCIOPOJIOM, METAJIAaMH,
KOHIICHTPUPOBAaHHBIMHU a30THOW M CEPHOM KUCIIOTAMHU.
CepoBoaopo, cTpoeHue, (Gu3nIecKue
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U XUMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHUIIBI CEPBI KaK
MPEJICTABUTENIN KHCIOTHBIX OKCUAO0B. CepHast
KHUCII0Ta, GPU3NYECKUE U XUMUYECKHE CBONCTBA
(oOme Kak mpencTaBUTeNs Kilacca KHCIOT U
cneyuguueckue), npuMmenenue. CepHucTast
KHCJIOTA.

Xumuueckue peakyuu, nedxcawjue 8 OCHoO8e
APOMBIULEHHO20 CROCOOA NOTYYUeHUsI CEPHOU
Kuciomel. Annapamsl u npomexarowue 8 Hux
npoyeccwl (Ha npumepe npou3so0Cmed cepHou
KUCIOM®bL).

Conu cepHOM KUCITOTHI, KAYSCTBCHHAS PEaKIUs Ha
cynb(haT-uoH.

Haxoxaenue cepbl 1 €€ COeIMHEHUI B IPUPOJIE.
Xumuueckoe

3azpsizHeHue OKpyrcaroweti cpeobl COeOUHEeHUIMU
cepwl (KUCTIOMHbLE 00HCOU, 3acPps3HeHUe 6030YXA U
8000EM08), CNOCOOBL €20 NPEOOMEPALYEeHUSL.

JleMoOHCTpaL U

Konnexkuuu (BuaeomaTepuanibl): cepa U €€ COeAMHEHHUS.

OOyrnuBaHue caxapa Mmoj 1eHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI.

JlabopaTopHble H NpaKTHYeCKHe padoThl
Jlabopamophule onvimul:

OO6HapyxeHue cynbhaT-HOHOB.

BsaumopeiictBue pa30aBieHHON CEPHOM KHCIOTHI C

AHKOM.
Buituucnenua

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

IMOJIYy4YCHH, IPUMECHCHUE U 3HAUYCHUEC B IIPUPOAC U

YKU3HU YeJIOBEKa COIMOPOi Ha CXeMy U ILIaH.
Onpenensars HaMHMYUE CyIb(PaT-HOHOB B PACTBOPE.

OOBSACHATH CYITHOCTH 9KOJIOTHYECKHUX MPOOIJIEM, CBSI3aHHBIX C
nepepabdoTKOM CoeIMHEHHH cepbl ITOCIIe CTPYKTYPHUPOBAHUS
Marepuaa.

IInaHupoBaTh U OCYIECTBIIATh HA IIPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS, 1€JIaTh BBIBOJIBI IO
pe3yabpTaTaM dKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€301acHON PabOTHI B TAOOPATOPHH TIPU
UCIIOJIb30BAaHUHM XMMUYECKOH MOCYAbI U 000PY0BaHUS 110/
PYKOBOJICTBOM I1€Arora.

ITpon3BOIUTE BEIYUCIIEHUS 10 XUMUUYECKUM YPaBHEHUSAM 110

anroputmy. VIcrioip30BaTh Npu BHIOTHEHUN YI€OHBIX

3aJJaHUH TEKCThl yUeOHMKA, CIIPAaBOYHbIC MaTEPUAIIbI

(ITepuonnyeckyro cucteMy XMMHUUECKUX 31eMeHTOB []. 1.

MenieneeBa, Tabauily pacTBOPUMOCTH KUCIIOT,

OCHOBAaHMUH U COJIEH B BOJE, dJIEKTPOXUMHUYECKUH PsIL
HaNPsKEHUI METAIITIOB).

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEN0BATENBCKOMN IEATENBHOCTH HAyYHO-
MOMYJIIPHYIO JINTEPATYPY XUMHUUECKOTO COJCPHKAHUS,
CIpaBOYHBIE MaTepHabl, pecypcel IHTEpHETanIOCIE
KOHCYJIBTAIMH C TIe1arorom
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Tema 5. O0man
XapaKTepUCTHKA
XHMHUYECKUXIJIEeMEHTOB
VA-rpynnsl. A30T,
(ocdop 1 nx
coeUHEeHHUs

(7 9)

OO0m1as xapakTepucTHKa 3JIEMEHTOB V A-TPyIIIIbI.
OcoOenHoctu

CTPOECHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX CTENECHU OKUCIICHUSI.

A30T, pacpocTpaHeHue B npupoje, Gusndeckue u
XHMHYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AMMHUak, ero pu3nyeckue U XMMHUIECKHe CBOICTBA,
nosyueHue unpumenenue. Coar aMMOHUS, HX
buznyecKkue 1 XuMUYECKUE

CBOIICTBa, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBI aMMOHUS. A30THAs KUCJIOTA, €€ (PU3HUECKUe U
XUMHYECKHE CBOMCTBA (001IMe KaK MPEeACTaBUTENSA
KJ1acca KUCIIOT U cneyuguueckue). Azomucmas
Kucnoma. Mcnonv3osanue Humpamos u coeti
AMMOHUSL 8 KA4ecmee MUHePaIbHbIX YOOOPeHUI.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpe bl
COCTMHEHUSIMU a30Ta (KHCIIOTHBIC JTOXK/IH,
3arpsi3HEHUE BO3/1yXa, OUBHI U

BOJIOEMOB).

®docdop, artomponusie moouguxayuu hocghopa,
dbusznyecKkrue M XUMUYECKHE CBOMCTRA.

Oxkcun dpocdopa(V) u pochopnas kuciora,
dbuznyecKkne 1 XUMUYEeCKIE CBOMCTBA,

nonyuenue. Kauecmeennas peaxyus na pocgpam-
UOHDL.

Hcnonvzosanue goocgpamos 6 kauecmee munepanbHuix
YOobpenuil.

3arpsi3HEHUE TPUPOIHBIX BOJTOEMOB (ochaTamu.

JleMoHCTpanun

Komnekmun: gocdop u ux coenuHeHus.
B3anmopencTBre KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHble U NpaKTHYecKHue padoThl

OOBsCHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
2J1EMEHTOB VA- IpynInbl M HX COECIUHEHUH C y4yéToM
CTPOCHHS UX aTOMOB.

Xapaktepu3oBaTh (HU3NYECKHE M XUMHUYECKHE CBOWCTBA
IPOCTHIX BEIECTB a3oTa U (ochopa M HUX COCTUHEHUH
(ammuaka, cosiell aMMOHHSI, @30THOW KHMCIIOTHI, HUTPATOB,
okcua dochopa(V) u hochopHOM KUCIOTHI,
¢docdaToB), crmocoObl WX TMONYYCHHUS, TPUMEHEHUE H
3HaUE€HWE B INPUPOJE U  JKU3HM  4YEIOBEKa C
UCIIOJIb30BAaHUEM CXEMBI.

OnpenensTb HOHBI aMMOHHUSA U PocaT-HOHBI B paCTBOPE C
UCIIOJIb30BaHuEM Tabu1bl " XapaKkTepHble PeakIui Ha
KATHUOHBI U AaHUOHBI".

OOBSACHATH CYIIHOCTH SKOJIOTUIECKUX MPOOIIEM, CBSI3aHHBIX
C HaxO0X/IEHUEeM COeIMHEHMH a30Ta u gocgopa B
OKpY>Karollen cpenie.

IInannpoBaTh U OCYIIECTBIIATH HA IIPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOJIUTH HAOIIOAEHHUS], A€NIaTh BBIBOJBI 1O
pe3yapTaTaM dKCIepU-MEHTA.

CnenoBath npaBuiam 6e30macHON paboThI B 1abopaTopun
IPY UCTIOJIb30BAHUU XUMHUYECKON MOCY/IbI U 000PYT0BaHMS.

[Tpon3BOIUTH BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Mcnonb30BaTh NpH BHITOJHEHUN YUEOHBIX 3a/laHUH
TEKCThl yueOHUKa, CIPaBOYHbIE MaTepUaIbl
(MeproOAMYECKYIO CUCTEMY XMMUYECKHX 3JIEMEHTOB /].

. MenneneeBa, TabIuIly pacTBOPUMOCTH KHCIIOT,
OCHOBAaHHUH U COJIEH B BOJE, dJEKTPOXUMHUECKUH PsIJT
HaNpsHKEHUH METAJIIOB).

Hcnonp30BaTh Ipy BHIIOIHEHUH YU€OHBIX 33JaHUN U B

IIPOLIECCE MCCIIEN0BATENBCKON JEATENBHOCTH HAyYHO-

MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJIepKaHus,

CIIPaBOYHBIE MaTepHUalIbl, pecypcsl IHTepHETanOCE

KOHCYJIbTAIMH C NIeAaroromMm
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Jlabopamophvie onvimul:
1. BzaumopeiicTeue cojieil aMMOHHUS C LIEIOYBIO.

2. O3HaKoMJIeHHE C 00pa3aMu a30THBIX U pochopHBIX

ya00peHuil.
Ilpakmuueckasn paboma:
Ne 10. ITonmyuenune amMmmuaka, U3y4eHHe €ro CBOMCTB.

Buviuucnenusn
110 YPaBHEHHUSM XUMHUYECKUX PEAKIIHMA

Tema 6. O61ast
XapakTepuc- THKA
XUMHYECKHX
3jeMeHTOBIVA-

rpynmnbl.
rJ1epoJ U KpeMHUI 1
X

Yriepos, aluioTpOonHbIe MOAU(DUKAITTT
rpadut, anmas. BzanmoaencTaue ¢
MCTalUIaMH, HEMETAIIaMH, 3
KOHLICHTPUPOBAHHBIMHU a30THOU U CCPHOU

KHUCJIOTaMH, PACIIPOCTPAHCHUC B IIPUPOICL,
(1)I/ISI/I‘IGCKI/IC U XUMHNYCCKHEC

OOBsACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
31emMeHTOB [VA-Tpynnsl U UX COEIMHEHUN C yUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu3oBaTh HU3NUECKUE U XUMUYECKUE CBOMCTBA

IIPOCTHIX BCIICCTB YIJICPpOAa U KPECMHHA U UX COGI[I/IHGHI/Iﬁ
(OKCI/IILOB yriepoaa, yrolbHOU

coeIUHEHUs
(8w

cBoiictBa. Ancopouus. Kpyrosoport yriepona B
pupoie.

Oxkcupel yriaeposa, ux Gpuandeckue 1 XuMHUECKHe
CBOICTBA, UX JICUCTBUE HA )KUBBIE OPraHU3MBI,
MOJTy4YeHUE U IPUMEHEHHE.

DKonoeuueckue npoobremsl, CeA3AHHbIE C OKCUOOM
yenepooa(lV); cunomesa 2n06anvHo2o nomenieHus
KAUMama, napHuxoeulil 2¢ghgexm.

YronpHas KUCIOTa U e€ conu, uX Gpusndeckue u
XUMHUYECKHE

CBOICTBa, OMyUYEHHUE U IPUMEHEHHE.
KauecTBenHnas peakuus HakapOOHAT-HOHBI.
Ilepsonauanvuvie nonamus 0o opeaHuyecKux
gewecmaax Kaxk 0 COeOUHeHUsX y2nepooa:
0COOEHHOCMU COCMABA U CIMPOEHUS.

Ilonamue o buonocu4ecKu 8axiCHbIX 8eUieCmeax:
arcupax, benkax, yenesooax. Mamepuanvroe
€0UHCMB0 OP2AHUYECKUX U

Heop2aHuyuecKux coeOuHeHul.

erMHuZZ, eco ¢M3MU€CKI/£€ u xumuueckKue

KHCJIOTHI, Kap6OHaTOB, OKCHaa KPEMHUA, erMHHCBOﬁ
KHCJIOTHI,

CHJIMKATOB), CIIOCOOBI UX MOJIyYEHHsI, TPUMEHEHHE U
3HAYEHUE B MPUPOJIE U JKU3HU YEJIOBEKA.

Onpenensats kapOooHAT- U
CHJIMKaT- HOHBI B
pacTBope.

OOBSICHATH CYIIHOCTh 3KOJIOTMYECKUX IPOOJIEM, CBSI3aHHBIX
C HaXO0’KJIEHUEM YTJIEKUCIIOTO Ia3a B OKpYXKarollel cpere.

NnnrocTpupoBaTh B3aUMOCBS3b HEOPraHUUYECKHUX
COEMHEHUH YIiIepoaa U OPraHNnYeCKUX BELIECTB MO/
PYKOBOJCTBOM YUHUTEJIS.
[InaHupoBaTh U OCYLIECTBIIATh HA NPAKTUKE XUMHUYECKUE
SKCIEPUMEHTHI, MPOBOAUTH HAOIOACHHUS, /I€1aTh BBIBOJbI
[0 pe3yjbTaTaM 3KCIIEPUMEHTa IOCJE IMpeABapUTENbHON
paboTHI.

CnenoBath npaBuiiaM 6e30macHoil paboTHI B
1a00paToOpyy MPU UCTIONB30BAaHUH XUMHUECKON
NoCy il U 000PYJOBaHUS.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUM
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ceolicmea (Ha npumepe 83aUMOOEUCMBUsL  C
Memannamu U HeMemauilami), NonyYeHue U
npuUMeHeHue 8 INeKMpOHUKe.

Coeodunenus kpemuus 8 npupooe. Obuue
npedcmasienusi 06 okcuoe kpemuus(lV) u
kpemuuesotl kuciome. Cunukamol, ux UCHOIb308AHUE
6 bbimy, meouyuHe, npomvluLieHhocmu. Baoicnetuue
cmpoumenbHble MAmepuaivl. Kepamukd, Cmexio,
yemenm, bemon, snene300emoH.

IIpobnemvl 6e30nacHo20 UCNONbL306AHUS
CMPOUMENLHLIX MAMEPUATIO8 8

NOBCEOHEBHOU JHCUSHUL.

JleMoOHCTpaL U

Mopenu KpUCTAIUIMYECKUX PEIETOK aMasa,
rpadura, MOJICKYJIbI PyIuIepeHa.

AncopO1ust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM yriéM. [IpoTusoras.
Buneomarepuaisl: cunmkaTHas
IPOMBIIIIEHHOCTh. Moienu MoJieKyn
OpPraHMYECKUX BEILECTB.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopmuwiii onvim:

KauecTBennas peaxius Ha KapOOHAT-HOH.
Ipaxmuyeckue pabomoi:

No 11. [Tonmyuenue yriekuciaoro ra3a u u3yueHue
ero cBoiicTB. KauecTBeHHas peakuus Ha
KapOOHAaT-HOH.

Ne 12. Perenue sKkcriepuMeHTaIbHBIX 337124 110 TEMe
«Hemertanmby.

Buviuucnenua

M0 YPaBHEHUSIM XUMHUYECKUX PEAKIIHi, €ClIu OJIUH
W3 peareHTOB JaH B BUJIE BOJHOTO PacTBOpA C
M3BECTHOM MacCOBOM JOJIEM.

TEKCThI yUeOHHKA, CTPABOYHBIE MaTEPHUAIIbI
(ITeproguyeckyro cUCTEeMY XMMHUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT,
OCHOBAHMH U COJICH B BOJIE, DIIEKTPOXUMUUYECKUI PSIJT
HaIpsHKEHUN METAIIJIOB) MOCJIE KOHCYJBTALUU C
MegaroroMm.
Hcnons30BaTh pH BHITIOJTHEHUH YUYSOHBIX 331aHUN U B
MPOIIECCE UCCIICOBATEHCKOMN ACATEIHPHOCTH HAYIHO-
MONYJISIPHYIO JIMTEPATYPY XUMUUYECKOTO COJIEPKAHUS,
CIIpaBOYHBIEC MaTepHUalIbl, pecypchl IHTepHeTanocie
KOHCYJIBTAIIMH C TIE1aroroM.

Pa3nen 3. Merannbl u ux coenunenus (20
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1)

Tema 7. O0mme
CBOMCTBA METALJIOB
(4 )

OO0m1as XxapakTeprucTUKa XUMHUYECKUX SJIEMEHTOB —
METaJUIOB Ha

OCHOBAaHUU UX I0J0KeHuA B [lepuonuyeckon
cucteMe xuMmudeckux ajaemeHToB . 1. MenaeneeBa u
cTtpoenust aToMoB. CTpoeHUEe METaJIOB.

Mertannndeckas CBA3b U METAJUIMYECKAs
KpUCTAJIIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUH P

HanpspKeHUH MeTallioB. GU3nyecKue u
XHMHUYECKHE CBOMCTBA METaIIOB. Obwyue cnocoowl
noaydenus memannos. llonamue o kopposuu
MEmanios u OCHOBHblE CNOCOObBL 3AUUNMBL OM
koppo3uu. Cniasel (cmanv, 4yeyH, OPaTOMUHUL,
OpOH3a), ux npuMeHeHue 8 Obimy u
NPOMBLULTIEHHOCTIU.

JdeMoHcTpannn

O3HakomiIeHHE C 00pa3liaMyi METAJIJIOB U
CIUIaBOB, UX PU3NYECKUMHU CBOMCTBAMHU.
Mogenu KpUCTAIITNYECKUX PEIIETOK
MeTaJuoB. Buneomarepuans:

KOPPO3HS METAJLIOB.

JlabopaTopHble N NpaKTHYeCKHe padoThl
JlabopamopHvie onvimul:

O3HakoMmiIeHHE C 00pa3IiaMu CIUIABOB METAJIJIOB.
3aBUCUMOCTbh CKOPOCTH PEAKIIUU MeTaljla ¢ KUCIOTOMN
OT TIPUPOIBI METAIIIIA.

Buituucnenua
— M0 YpaBHEHHSIM XUMUYECKUX PEaKIUil, eciu 0OuH
U3 peazenmos CO0epHCUm npumecu

PackppIBaTh CMBICI U3y4aeMbIX TOHATUI U IPUMEHSTH 3TU
HOHSATHS ITPU OTIUCAHUU CBOWCTB BELIECTB U UX
IIpEBpALICHUM.

OOBsCHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB 3JIEMEHTOB- METAJIOB U UX COCIMHEHUH C
y4€TOM CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOECHHE METAIUIOB, 00IIME GU3NYECKUE U
XUMUYECKHE CBOMCTBA METAJLIOB.

XapakTepu30oBaTh 0011E CIIOCOOBI MOIYYEHUS METAIIJIOB
I10CJIE CTPYKTYPHUPOBAHUs MaTepuaa.

Cnenoath npaBuiiaM 6e30nacHoil paboThI B
1a00paTopyy MPU UCIIONb30BAaHUHU XUMHUECKON
HOCYIbl U 000PYAOBAHMS.

ITpon3BOIUTE BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSAM.

Mcrnonb30BaTh NpH BHITOIHEHUH YUEOHBIX 3a/laHUM
TEKCThl yueOHUKa, CIIpaBOYHbIE MaTepUabl
(ITeppoanueckyro CUCTEMY XMMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, TabauIly paCTBOPUMOCTH KUCIIOT,
OCHOBAaHHUH U COJIEH B BOJE, dJIEKTPOXUMHYECKUH PsIJT
HaIpsHKEHUH METaIIJIOB).

Vcronb30BaTh NpH BBHIOIHEHUH YU€OHBIX 3aaHUM U B

rporecce
HCCIIEA0BATENBCKON 1EATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUUYECKOIO COACPIKAaHUs, CIIPAaBOYHBIE
Marepuaisl, pecypcel IHTEpHETanocne npeiBapuTeIbHON
KOHCYJIBTALIMH C I1€1arorom
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Tema 8. Baxxknelmmue
MEeTAJLJIbI M UX

COCANHCHUA
(16 )

[llenounsie METaJlIbI. Ilonoxenue B
[Tepuoanueckoit CHCTEME XAMUYCCKHUX
anemeHnToB JI. 1. MenaeneeBa, CTpoeHHE aTOMOB.
Haxoxnenue B mpupoze.

dusndeckue 1 XUMHYECKHE CBOMCTBA (Ha
npumepe Hatpus U Kanus). Okcuasl u
TUAPOKCHIBI HATPHS U Kanus. [[pumeneHune
MICIIOYHBIX METAI0B M MX COCAUHCHUMN.
[llenoyHo3eMeIbHBIE  METAJUIBI  MAarHui M
KaJblIMi, cTpoeHue aromoB. [lomoxkeHnue B

[Tepunonnueckoii cucreme XUMHUYECKHUX
anemenToB JI. . MenneneeBa. HaxoxaeHue B
MIPUPOJIE.

Pu3nyecKue 1 XMuMHUYECKHE CBOMCTBA. BaxHeiime
COETMHEHUS KalbIusl (OKCUI, THAPOKCH, COIH).
HKécmrxocmb 6006l U cnOCOOBI €€ YCMPaHeHUsl.
Amtomunuit. [Tonoxxenue B [leproanueckoit cucreme
xumudeckux ssemeHToB . 1. MenneneeBa, ctpoenne
aroma. Haxoxnenue B npupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA. AM(OTEpHbIE

CBOMCTBA OKCHJIA U TUIPOKCHUIA.

JKene3o: coctaB, CBOMCTBA U ITOJIyYECHHE.
ITonoxenue BIlepuoanueckoii cucreme
XAMHYECKHUX 3JIEMEHTOB

. . MenneneeBa, crpoenue aroMa. Haxoxaenue B
npupoae. Puznyeckne 1 XMMUYECKHUE CBOMCTBA.
Oxcunel, Tuapokcu bl U comuxene3a(ll)

u xene3za(IIl).

JleMoOHCTpaLun
B3aunmoneiictBre HaTpUs ¢ BOJOM.
OkpainvBaHue TIaMeHH HOHAMHU
HaTpus U Kanus. OKpallMBaHue
IUTAMEHY HOHAMU KaJabIIUs.

OOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB- METAJIJIOB B IPyIIax U UX
COEMHEHMH ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepr3oBaTh (PU3NYECKHE U XUMUYECKHAE CBOMCTBA
IPOCTBIX BEILIECTB METANIOB U UX COEIMHEHUH (OKCHJIOB,
THJIPOKCHJIOB, COJICH) C OMIOPOIA Ha CXEMY, CIIOCOOBI X
MOJTy4YEHUs, IPUMEHEHHUE U 3HAUE€HUE B IPUPO/JIE U KU3HU
YeJI0BeKa.

Pacrnio3HaBath ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIUil HOHBI
METaIJIOB (MarHus, KaJbIHs, ATFOMUHUS, [IMHKA, JKeJe3a
(2+), :xenesa (3+), meau (2+) ¢ UCMONIB30BAHUEM TAOIHIIBI
"XapakTepHble peaKuy Ha KaTUOHBI".

[TnmanupoBaTh U OCYIIECTBIISATH HAa IPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS, 1EJIaTh BBIBOJIBI IO
pe3ysbTaTaM SKCIEPUMEHTA.

CnenoBathb npaBmiiaM 0€30MacHoi paboTHI B JIaOOPAaTOPHH TPU
UCMOJIb30BAaHUU XUMUYECKOH MOCY/IbI U 000PYAOBAHHUS.

[Tpon3BOINTH BEIYMCIICHUS 110 XUMHUYECKIM YPaBHEHHSM.

BeicTpanBathk pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HauHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX

MaTepHUalioB, IPaMOTHO

HCIIOJb30BaTh N3yYEHHBIN MOHATUIHBIN anmapar Kypca
XUMUH.
Hcnonp30BaTh NpH BHIOIHEHUH YU€OHBIX 3aaHU U B
mpouecce

HCCIIEA0BATENIBCKON IEATEIBHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUUYECKOT'O COACPIKAHUs, CIIPAaBOYHBIE
Marepuaisl, pecypcsl IHTepHETa IOCIIE TpeABAPUTEIBHON
KOHCYJIbTALIUU C IIEAaroroM
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BzauMozaeiicTBue okcuia Kajablius ¢ BOJOM.
Buneomarepuanbl: ropeHue xee3a B KUCIOPOe U
XJI0pe.

JlaGopaTopHble M IpaKTHUYEeCKHE PAdOTHI
JlabopamopHvie onvimul:

O3zHakoMyieHHE ¢ 00pa3iaMu aTFOMUHUS U
€ro CIIaBoB. AMQOTEepHBIE CBOMCTBA
TUPOKCHUIA ATFOMUHUSL.

KauecTBeHHBIC peakiiy Ha HOHBI JKeJe3a.
Ipakxmuueckue pabomul:

Ne 13. Pemienue skcniepuMeHTaIBHBIX 33]1a4 110 TEME
«MeTtanibly.

Buviuucnenusn
110 YPaBHEHUSM XUMHUYECKUX PEaKIIUM.

Paznen 4. Xumus 4 oKkpy:kamouas cpeia

3 4)

Tema 9.
BemecrBa n
MaTepHuaJibl B

Hoeswvie mamepuailbl U mexHolocuu. Beu;ecmea u
mamepuaiibl 6 Nn06CeOHesHOU HCU3HU Yenosexka. Xumus

u 300posve. bezonacnoe
UCNONIL30BAHUE BeULeCNE U XUMUYLECKUX PeaKyull 8

XapakTepu3oBaTh pojib XUMUHU B PA3IUYHBIX cepax
JEeATEIbHOCTH JIFOJEH, OCHOBHBIC BEILIECTBA U MAaTEpUAJIbL,

MNPUMCHACMBIC B )KU3HHU COBPCMEHHOT'O
YCJIOBCKaA.

KU3HU ;
JeJI0BeKa bimy.
(39) IIpupoonvie ucmounuku y2ne6000p0o0os (y2o.v, OOBACHATH ycI0BHS 6€30I1aCHOTO UCIIOJIb30BaHUS BEIIECTB U

npUpoOHblll 2a3, Heghmv), NPOOYKMbL UX

nepepabomku, ux poisb 8 6bimy u
APOMBIUIEHHOCTIU.

OcHogbl 3K0102UYeCKOU 2PAMOMHOCMU.
Xumuueckoe 3aeps3Henue oKpyscarouell cpeosl
(npedenbHo 0onycmumas KOHYeHmpayus eeujecmes
— IJIK).

Ponv xumuu 6 pewienuu sK0102uuecKux npooiem.

XUMHAYECKHUX PEaKIIUi B OBITY.
AHaNM3UPOBATh U KPUTHYECKH OLIEHUBATH HHPOPMALIHIO O
BJIMSTHAW TIPOMBIIIJICHHOCTH, CEITBCKOTO X035HCTBA,
TPAHCIIOPTA U JIP. HA COCTOSIHHE OKPYKAIOIIEH CpPeJIbI.

YMeTh OKa3bpIBaTh NEPBYIO MOMOILb IPA XUMHUYECKUX 0XKOrax

U OTPABJICHUSX.

[TpunuMaTth yyactre B 00CYXJIEHHH MTPOOJIeM XUMHUECKON U
9KOJIOTMYECKOM HalpaBJI€HHOCTH, BBICKAa3bIBATh
COOCTBEHHYIO MO3UIIMIO 0 MPOoOJIeMe U MpeyIarath
BO3MOXKHBIE ITYTH €€ PelIeHus C ONOpoil Ha HHPOPMAIHIO
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u3
y4ueOHHKA ¥ CIIpaBOYHBIC MaTepHUajbl, pecypchl MHTEepHeTa.

[Ipu pas3paborke paboueil mporpamMmbl B TEMATUYECKOM IUIAHUPOBAHMU JOJDKHBI OBITh YYTE€HBl BO3MOXKHOCTH HCIOJIB30BAaHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa3oBaTEIBHBIX PECYPCOB, SBIAIOMUXCA Y4eOHO-METOANYECKUMU MaTepuaiaMu (MyJIbTUMEAUIHBIE TPOTPAMMBI, 3JEKTPOHHBIC YYEOHUKH U
3a/JaYHUKY, SJIEKTPOHHbIE OMOJIIMOTEKH, BUPTyalbHbIE J1a0OpPaTOpUHU, UIPOBBIE MPOrpaMMbl, KOJUIEKIMH LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCTOJNB3yeMBbIMU 11 OOyYeHHs M BOCIUTAHUS PA3IMYHBIX TPYHN TOJb30BaTENICH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LU(PPOBOM) BHUAE HU
peanuzyrommmu qunaktunyeckue BosmoxHocti UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOATEIbCTBY 00 00pa30BaHUU.
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