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[TOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamma 1o XuMuu coctasiieHa Ha ocHoBe DenepanbHON pabouell mporpaMMbl 0 XUMUU AJ1s1 00yUarOLUXCs ©
3aJiepKKo necuxuueckoro pas3Butus (manee — 3I[IP) Ha ypoBHE OCHOBHOrO 00IIEro OOpa30BaHUs MOATOTOBJIEHA HAa OCHOBE
®denepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTrO oduiero odpasoBanus (IIpruka3 MunnpocsenieHus
Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC OOQO), denepanbHOi aganTUPOBAHHOM 00pa30BaTEbHONW MPOrPaMMBbI
OCHOBHOT'O 00111er0 00pa3oBaHus JIsl 00y4YaroIUXCs C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (IIpuka3 Munnpocsemienus
Poccun ot 24 nosiOps 2022 1. Ne 1025), denepanbHoii paboueid mporpaMMbl OCHOBHOTO OOLIEr0 0O0pa3oBaHUs MO y4eOHOMY
npeaMery «Xumusn», GenepanbHol MporpaMMbl BOCOUTAHUS, C YYETOM PACIPENEIECHHBIX M0 KJaccaM MPOBEPSIEMbIX TpeOOBaHUI
K pe3ynbrataM ocBoeHus DenepanbHOil aJanTUPOBAHHON 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOIO 00IIEro oOpa3oBaHUs IS
oOy4aroluxcsi € 3aJepKKOM TMCUXUYECKOTO pa3BUTHS M JIIEMEHTOB COJEP)KAaHMs, NPEICTAaBICHHbIX B YHHUBEPCAIbHOM
konupukarope no xumuu, KoHuenuuu npenogaBaHus yd4eOHOTro mpeaMmera «XuMus» B 00pa30oBaTeNbHBIX OpraHu3auusx PO,
peanu3yronMx 0CHOBHbIE 00111e00pa30BaTeNIbHbIE TPOTrPaMMBI.

[TporpamMma no xumuu pazpadboTaHa ¢ LEeIbI0 OKa3aHUsI METOMYECKON MOMOIIIN YUUTENIO B CO3JaHUU padodel mporpaMmMbl
110 yueOHOMY IIPEIMETY.

VYuebuplii mpeaMeT «XUMHUS» BXOAUT B TMpeAMETHYIO o0nacth «EcTecTBeHHOHayuHble TpenMeTv». B cucrteme
€CTECTBEHHOHAYYHOT0 00pa30BaHUsl XUMHUS KaK Y4YEOHBIN MpeAMET 3aHMMaeT BaXHOE€ MECTO B MO3HAHHM 3aKOHOB MPHUPOJIbI,
(GOopMUPOBAaHUM HAYYHOW KApTHUHBI MHUPA, CO3/IaHUM OCHOBBI XMMHMUYECKUX 3HAHHUM, HEOOXOJUMBIX ISl MOBCEIHEBHOW KHU3HHU,
HABBIKOB 3JI0POBOTO M 0€30MacHOro JJisi 4YeJOBeKa M OKpYXarollel ero cpeiapl oOpasza KHU3HU, a TakKKe B BOCHUTAHUU
DKOJIOTUYECKOH KYJIBTYPBI.

VYcnemHocTh U3yueHrs XMMUU CBs3aHa C OBJIaJICHHUEM XMMUYECKUM S3bIKOM, COOJIIOICHUEM MpaBUil O€30MacHoi paboThl
MIPH BBINIOJIHEHUU XUMUYECKOT0 3KCIIEPUMEHTA, 0CO3HAHMEM MHOTOUYHMCIIEHHBIX CBSI3€M XUMHHU C APYTUMHU P EAMETaMH HIKOJIBHOTO
Kypca.

[Iporpamma BkiItOYaeT B ceOsi OCHOBBI HEOPTaHUYECKOW M OpraHMYecKor XvMuM. ['TTaBHOM Heel mporpaMMbl SBIISIETCS
co3zaHue 6a30BOro KOMILJIEKCA OMOPHBIX 3HAHUU [0 XMMHH, BBIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy 00yUarOIUXCs
U UX 0cOObIM 00pa30BaTeNIbHBIM OTPEOHOCTSIM.

B coxepxaHun TaHHOTO Kypca MpEeACTaBICHbl OCHOBOIIOJIATAKOIINE XUMUYECKUE TEOPETUUECKUE 3HAHUS, BKIIIOYAOIIHE
U3YYEHUE COCTaBa WU CTPOEHUS BEIIECTB, 3aBUCHMOCTH HMX CBOWMCTB OT CTPOEHHUS, MPOTHO3HPOBAHUE CBOWCTB BELIECTB,



HCCJIEIOBAHNE 3aKOHOMEPHOCTEH XWMHMUYECKMX MpPEBPAICHUA W MyTEW YNpaBJICHHWS WMHA B LEISAX IOJYYEHHS BEIIECTB U
MaTepHuaoB.

TeopeTnyeckyro OCHOBY M3Y4YEHUsI HEOPraHUYECKOM XMMHH COCTABISIET ATOMHO-MOJIEKYJIsIpHOE yueHue, [lepuoanueckuit
3akoH /.M. MeHneneeBa ¢ KpaTKUMH CBEJEHUSMH O CTPOCHUHM aTOMa, BUJIaX XUMHUYECKOUN CBA3M, 3aKOHOMEPHOCTIX MPOTEKAHUS
XUMHUYECKUX PEAKIUH.

B wu3yueHuu Kypca 3HAuUMTEIbHAS POJb OTBOJAUTCS XWMUYECKOMY OJKCIIEPUMEHTY: TMPOBEJICHUIO MPAKTUUYECKUX H
71a00paTOPHBIX pabOT, OMUCAHUIO PE3YJIbTATOB YUEHHUUECKOTO IKCIIEPUMEHTA, COOJIOICHUIO HOPM U TIPAaBUII 0€30MaCHON pabOThI
B XMMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHoi nporpamMmsl B pouecce 00ydeHus no3BoiauT odydaromumes ¢ 3[IP ycBoUTh KitoueBble XUMUYECKHE
KOMIIETEHIIMH U MTOHATH POJIb U 3HAYEHUE XUMHH CPEIU APYTUX HAYK O IPUPOJIE.

N3ydyeHne XxumMuu cnocoOCcTByeT (POPMHPOBAHUIO y OOyUYaIOIUXCS HAYYHOIO MHPOBO33PEHMSI, OCBOCHHIO OOIIEHAYYHBIX
MeTOJI0B (HaOJII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE ), OCBOCHUIO NMPAKTUYECKOT0 NPUMEHEHHUSI HAYYHbIX 3HAHUH,
OCHOBAaHHOTO Ha MEXIPEAMETHBIX CBA3SAX C npeameramu «Okpyxaromuil mup», «Puszuka», «buonorusy, «l'eorpadus»,
«MaremaTuka» 1 GOpMUPYET KOMIIETEHIIMHN, HEOOXOAUMBIE JIJIsl IPOAOJDKEHUST 00pa30BaHMs B 00JACTH €CTECTBEHHBIX HAYK.

N3yuenue xuMuu crocoOCTBYET pa3BuTHio y odydaromuxcs ¢ 3I1P mpocTpancTBeHHOro BooOpakeHusi, (PyHKIHOHAJIBHOM
I'PAaMOTHOCTH, YMEHHUS BOCIPUHUMATh U KPUTHUUYECKH aHAIM3UPOBaTh MH(POPMALIMIO, MPEACTABICHHYIO B Pa3IMYHBIX (hopmax.
3HAUUMOCTh MpEaMeTa ISl Pa3BUTUS KU3HEHHOM KoMmIieTeHIuu oOyuaromuxcs ¢ 3I[IP 3akitouaercss B yCBOGHUM OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOJUMBIX JIJIsl TOBCETHEBHOM dKU3HH; HABBIKOB 3/JOPOBOT0 U 0€30I1aCHOTO JIJIs YEJIOBEKA U OKPYIKaIOIIeH
ero cpezbl 00pa3a )KU3HHU; POPMUPOBAHUU IKOJIOTUUECKON KYIbTYPBHI.

[Iporpamma oTpaxkaeT cojepkaHue OOydeHUs MpPEeIMETy «XHUMHSI» C y4eTOM OCOOBIX 00pa30oBaTeIbHBIX MOTPEOHOCTEM
oOyuatomuxcs ¢ 3[1P. OBnanenue yueOHbIM MpeIMETOM «XUMUS IPEICTABISIET ONPEACICHHYIO TPYAHOCTD AJIsl 00yUYaIOUIUXCS C
3I1P. D10 cBsA3aHO ¢ 0COOCHHOCTSMHU MBICITUTEIBHOM EATEIIBHOCTH, TIEPHOANICCKUMH KOJICOAaHUAMU BHUMAaHUS, MaJIbIM 00hEMOM
NaMsITH, HEJJOCTaTOUYHOCThIO OOILEro 3araca 3HaHUM, MOHM)KEHHBIM TO3HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM PEUEBOTO
pa3BUTHSL.

Jl5is ipeo1ofieHusT TPYIHOCTEH B M3YYeHHH y4eOHOTro mpeamera «XuMus» HeoOXoauma ajanTtaius o0bemMa U Xapakrepa
y4eOHOro Marepuaia K MO3HAaBaTEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu o0ydaroluuxcs, yd4eT UX 0COOCHHOCTEW pa3BUTHSL:
HCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHUE N3y4aeMOoro MaTepHaiia.

[Tpu n3ydeHnr XuMUKU HEOOXOAMMO OCYILECTBIIATH B3aUMOACHCTBUE HA TIOJUCEHCOPHON OCHOBE.

Teopernueckuil MaTtepuan peKOMEHAYeTCS M3y4yaTh B MPOLECCe MPAKTUYECKON NesATeIbHOCTH. BO3MOXXHO BbllIeTIEHUE
OTJIEJIbHBIX YPOKOB Ha PEIICHHE 33/1a4 B CBSI3U CO CIIOKHOCTBIO aHalin3a TekcTa o0ydarommmucs ¢ 3I11P. Opranuyeckoe e1MHCTBO
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MPAKTUUYECKOW U MBICIUTEIBHOW NEATEIHHOCTH OOYYAIOIIMXCS HAa YPOKaX XHUMHH CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOEHUIO 0a3UCHBIX XMMUYECKUX 3HAHUI U yMeHUi. Oco00e BHUMAaHUE MPU U3YYCHUH XUMUU YACISIETCS N3YUYEHUIO «CKBO3HBIX)
MOHATUH U (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAaHUS MaTepuaia.

[enu u 3aqa4un U3ydeHns yueOHOro nmpeamera « XuMHs»

OO1ue 1enn M3ydeHus yuyeOHOro mpeamera «Xumus» npeactapieHsl B denepanbHoil paboueil mporpaMme OCHOBHOTO
obuiero oOpazoBaHus. OHM aKTyaJu3UpPOBaHbl C YYETOM HOBBIX NPHOPUTETOB B CUCTEME OCHOBHOTO OOLIEro oOpa3oBaHMUS,
HaNpaBJIE€HHOCTH OOy4Y€HHUs Ha pPa3BUTHE U CaMOPA3BUTHE JMYHOCTH, (OPMHUpOBAaHUE €€ MHTEUIEKTa U OOLIEH KyJbTYpHI.
OOyueHre YMEHHUIO YYUThCS U MPOJODKATh CBOE 0Opa3oBaHHE CAMOCTOSTEIBHO B HACTOSIIEE BpeMs SIBISETCS OJHOM U3
BaXHEHIINX (PYHKIMHA y4eOHBIX IPEAMETOB, B TOM YHUCIIE U « XUMUN.

Jna obywarommxcs ¢ 3IIP, Tak ke, Kak ¥ AJi1 HOPMAaTUBHO Pa3BUBAIOLIUXCS CBEPCTHUKOB, OCBAWBAIOIIMX OCHOBHYIO
o0Opa3oBaTesIbHYIO0 POTrpamMMy, JOMUHUPYIOLIEE 3HAaUCHUE IPUOOPETAIOT TaKUE 1IENIU, KaK:

(OopMUpPOBAaHUE HHTEIJIEKTYalbHO PA3BUTOM JMYHOCTH, TOTOBOW K COTPYAHHYECTBY, CaMOCTOSATEIbHOMY IPUHATHUIO
pEelIeHuil, ClIocOOHOM aJanTUPOBATHCA K OBICTPO MEHSAIOIIMMCS YCIOBUSAM KU3HH;

HalpaBJIICHHOCTh OOy4YEHHs Ha CHUCTEMAaTHYeCKOe MPHUOOIICHHE Yy4YalluXcsl K CaMOCTOSITENbHOM MO3HABATEIbHOM
NEeSATEIbHOCTH, HAYYHbIM U MPAKTUYECKUM METOJIaM MO3HaHUA, (POPMUPYIOLIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

obOecrieueHue yCIoBUH, CIIOCOOCTBYIONIUX MPUOOPETEHHIO 00YUAIOIIMMHUCS OTbITa pa3HOOOPa3HOM JeATebHOCTH, TO3HAHUS
Y CaMOINO3HAaHUs, KIIFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIMM), UMEIOINX YHUBEPCAIbHOE 3HAYEHUE JJI PA3JIMYHBIX BHUJIOB
NeSATENbHOCTH;

(dbopMupoBaHuEe yMEHUN OOBSACHATH U OLICHUBATH SIBJICHUS OKPY’KalOILEro MUPa Ha OCHOBAaHUM 3HAHUHU U OMBITA, TOTYyYEHHBIX
IPU U3YUYEHUU XUMUU;

dopmMupoBaHue y OOyYaromMXCsi TYMaHUCTUYECKUX OTHOIICHWH, MOHUMAaHMUS LIEHHOCTH XUMHUYECKUX 3HAHUU IJis
BbIPA0OTKH SKOJIOTHUECKH 11€TIeCO00pa3HOro MOBEACHHS B OBITY U TPYJOBOU ACSITEILHOCTH B LIEISX COXPAHEHUS! CBOETO 3/I0POBbS
Y OKPYXKaroUEN MPUPOJHON CPEbI;

pa3BUTHE MOTHUBAaLlUM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIUTAHUIO HAa OCHOBE YCBOCHHS
0O0IIeYeI0BEYEeCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPO(UIIS U HANPABICHHOCTH JajbHEHIIero o0ydeHus..

Kypc HampaBieH Ha pelleHHe CIeAyIolUX 3aJad, O0ECHeYMBAIOIIMX PeaTn3alri0 JUYHOCTHO-OPUEHTUPOBAHHOTO U
JEeSATEIBHOCTHOTO MOAX0A0B K 00ydeHnto Xxumun odyvaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUs:

dbopMHpoBaHUE TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O BEHIECTBAX, WX MPEBPAIICHUIX U
IPAKTUYECKOM ITPUMEHEHNH; OBJIAJICHUE TOHATUIHBIM alaparoM U CUMBOJIMYECKUM SI3bIKOM XMUMUH;



OCO3HaHUE OOBEKTUBHOI 3HAYMMOCTH OCHOB XMMHYECKON HAyKU KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHYECKUX
MPEBPAILICHUI HEOPraHUYECKUX U OPIraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJIEHUH )KUBOM U HEXXKMBOU IPUPO/IBI; YIITYOJIEHNE
MIPEICTABICHUN O MarepruaJbHOM €IMHCTBE MUPA;

OBJIJICHHE OCHOBAaMH XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTUBHO OLICHUBATh KU3HEHHBIC
CUTYAaIllH, CBSI3aHHBIC C XMMHEH, HaBbIKaMU 0€30MacHOTO OOpaleHHs ¢ BEIECTBAMH, UCIIOIb3yEMbIMHU B TIOBCETHEBHOM JKU3HH,
YMEHHUEM aHAJIM3UPOBAThH U MJIAHUPOBATH DKOJIOTMYECKHU O€30MacHOe MOBEACHHUE B LEISIX COXPAHEHUS 37I0POBBS M OKpYXKarollen
Cpensbl;

dbopMHUpoBaHUE YMEHUI yCTaHABIMBATh CBS3M MEXIY peajbHO HAOIIOJAeMbIMU XUMHYE CKUMHU SIBICHUSMU U TIPOLIECCAMHU,
IPOUCXOJSAIIMMUA B MUKPOMUPE, OOBSCHATh IPUIMHBI MHOTOOOpa3Hs BELECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS,
a TaK)Ke 3aBUCUMOCTb IIPUMEHEHMS BEUIECTB OT UX CBOMCTB;

npUOOpEeTEeHNE ONbITa UCIIOIB30BAHMSI PA3IMUHBIX METO/I0B U3yUEHUs! BELIECTB, HAOMIOACHUS 3 UX MPEBPALLECHUSAMU MIPU
MIPOBEICHUM HECTIOXKHBIX XUMUYECKUX IKCIIEPUMEHTOB C HCIIOJIb30BaHUEM J1a00paTOPHOro 000OpYyI0BaHUS U PUOOPOB;

(dbopMHUpOBaHUE NPEICTABICHUN O 3HAYEHUN XUMUYECKOW HayKH M PELIEHUU COBPEMEHHBIX KOJIOTMYECKUX POOIIEM, B TOM
YKCJIe B MPEJOTBPALICHUU TEXHOTCHHBIX M 3KOJIOTMYECKUX KaTacTpod.

Oco0enHOCTH 0TOOPA U aJaNTAMU Y4eOHOI0 MAaTEePHAJIA 110 XUMHHU

OOyueHue yyeOHOMY MpeaMery «XuMHUsS» HEOOXOJUMO CTPOUTHh HA CO3JaHUM ONTHUMAJIbHBIX YCJIOBHM JUIsl YCBOEHUS
nporpaMmmHoro marepuaina odydaromumucs ¢ 3[1P. bonbiioe BHUMaHue JOKHO OBITh yAEJIEHO 0TOOpPY y4eOHOro Marepuania B
COOTBETCTBUM C MPUHUUIIOM JIOCTYIMHOCTH IIPHU COXPaHEHUU 0011ero 6a30Boro ypoBHa. OH JAOJKEH MO COAEPKAHUIO U 00BEMY
OBITh aJanTHPOBAHHBIM JiJ1s oOy4darontuxcs ¢ 3[1P B cooTBeTcTBUM ¢ UX 0COOBIMU 0Opa3oBaTeIbHBIMU MOTpeOHOCTAMH. ClieayeT
o0JierynTh oBNaZieHHe matepuanoM odOyuarommmuca ¢ 3IIP mocpencTtBoM ero eTanbHOrO OOBSACHEHUS C CHCTEMaTUYECKUM
IIOBTOPOM, MHOTOKPATHON TPEHUPOBKON B MPUMEHEHUH 3HAHUUN C MCIOJIb30BAHUEM MPUEMOB aJTOPUTMH3ALNHN U BU3YaJIbHBIX
orop, 00y4eHUs CTPYKTypHUPOBAHUIO MaTepHaIa.

Bosnbiroe 3HaueHue 17151 MOJTHOLEHHOTO YCBOCHUS yueOHOro MaTeprasa UMEET Oropa Ha MEKIPeIMETHbIE CBS3H BOIIPOCOB,
M3y4aeMbIX B JIaHHOM Kypce, ¢ TaKuMH Y4eOHbIMH mnpeametramu Kak «leorpadus», «Duszuka», «buonorus». I[loszpomsis
paccMaTpuBaTh OJIMH U TOT K€ YUEOHBII MaTepuall ¢ pa3HbIX TOUEK 3PEHHUS, MEXIIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIydlIeMy
OCMBICJIEHUIO0, 00JIee TPOYHOMY 3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUN U TPAKTUYECKUX YMEHHI.

[Ipy moAroTOoBKE K ypoKaMm YUMTEINb JOKEH NMPelycMOTpeTh (POpMHUpPOBAHUE Y OOyHalOIMXCd YMEHUN aHaIu3upOBaTh,
CpaBHUBATbH, 0000IIATh U3yYyaeMbIil MaTepHall, MJIAHUPOBATH MPEJCTOSIILYIO0 PadOTy, OCYIIECTBISATH CAMOKOHTPOIb. HeoOxonumo
MOCTOSIHHO CJIEJIUTD 3a MPABUIILHOCTBHIO PEYeBOr0 0popMIIEHUS BbICKa3biBaHUM oOyuatomuxcs ¢ 311P.



B cBsi3u ¢ 0COOEHHOCTSIMU TTOBEICHUSA U JIEATENBHOCTH, oO0yuatomuxcs ¢ 3I1P (pacTopMoskeHHOCTh, HEOPTraHU30BAaHHOCTH )
HEOOXOJUM CTPOXKAUIINK KOHTPOJb COOJIOACHUS MPAaBUI TEXHUKH OE30MAaCHOCTH MPHU IMPOBEIECHUHU JabOpaTOpHBIX paboT B
XUMUYECKOM KaOUHETE.

IIpumepHble BuabI AeATeabHOCTH oOyvawommxca ¢ 3IIP, oOycioBieHHble 0c00bIMH 00pa3oBaTeJbHBIMH
NOTPEOHOCTSIMU M 00ecreYuBAKIIHe OCMBICTICHHOE 0CBOEHHE COACPKAHNH 00PAa30BaHUA 10 MpeAMeTY « XHUMU»

Copnepxanue BUAOB AesTenpHoCcTH oOydatomuxcs ¢ 3[IP Ha ypokax XuMuu ornpenesnsieTcst ux 0coObIMU 00pa30BaTeIbHBIMU
notpedHocTsMU. [Tomumo mupoko ucnosbzyeMbeix B @OIT OO0 obuux a1 Bcex 00y4yaronmxcs BUAOB AEITEIbHOCTU CIEAYET
YCUJIUTh BUJBI ACSITEILHOCTH, CLIELIU(PUYUHBIE JIJIs JaHHON KaTeropuu 00y4aroIuxcs, 111 00ECIeueHUsl OCMBICIEHHOTO OCBOEHUS
coJiepKaHusl 00pa30BaHus [0 IPEAMETY: YCUICHUE IPEAMETHO-TIPAKTUUECKOH AESITEIbHOCTU C aKTUBU3ALUEN CEHCOPHBIX CUCTEM;
4epelOBaHUE BHJIOB JEATEIBbHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHME Marepuasna C OIOpOW Ha
QJITOPUTM; «IOIIArOBOCTh» B M3YYEHMM MaTepuaja; MCIOJIb30BaHHE JOMOJHUTEIbHON BU3YyaJIbHOM OMNOpPHI (IUIaHbI, 00paslibl,
CXEMbI, I1a0JIOHBI, OMOpHbIe Tabmuubl). [ns pasButus y oOyuatouuxcs c¢ 3[IP ymenus nenatb BBIBOABI, (hOpMHpOBaHUS
IPaMOTHOTO PEYEBOr0 BBICKA3bIBAHUS HEOOXOJUMO HCIOJB30BATh OMOPHBIE CI0BA U Kinile. Ocoboe BHUMAaHHE CIEAYET YACIUTh
O0OYy4YEeHHIO CTPYKTYPHUPOBAHUIO MaTepuasa: COCTABJIEHUE PUCYHOUHBIX U BEPOAbHBIX CXEM, COCTaBJICHUE TAOJIMI], COCTABICHUE
Kjaccuukanuy ¢ 0003HAYEHHBIMU OCHOBAHMSIMU JIJIS KJIIACCU(PMKALIMK U HAIIOJIHEHUE X TPUMEPAMHU U JIP.

[IpumepHas TemaTnyeckas U TepMUHOJOrndeckas gekcuka coorsercrsyer @OIT OOO0.

Jns oOyuarommxca ¢ 3IIP cyliecTBeHHbIMH SIBISIFOTCA MPUEMBI padOThl C JIEKCUYECKUM MATE€pUAlIOM IO MpPEIMETY.
[IpoBonuTca cneuuanbHash padoTa MO BBEJICHUIO B AKTUBHBIM CIIOBaph OOYYaIOIIMXCA COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydyaemble TEpMHHBI BBOJSTCS Ha IOJMCEHCOPHOM OCHOBE, 00si3aTelibHAa BHU3yallbHas MOJJIEP)KKA, aJITOPUTMBI pabOThI C
ONPENEIECHUEM, OITOPHBIE CXEMBI I aKTyaJIU3alMi TEPMUHOJIOTUH.

Mecto yueOHOro nmpeamera « XuMusa» B Y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbIM rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIET0 OOpa3oBaHMS
y4eOHBIN MpeaMeT «XUMHsD BXOJIUT B MPEIMETHYIO 001acTh «EcTecTBeHHOHAYYHBIE TPEIMEThI» U SBJSIETCS 00513aTENbHBIM IS
U3YUYEHUS.

VY4eOHbIM M1aHOM Ha €€ u3y4yeHue oTBeZeHO 136 yueOHBIX 4acoB — 10 2 4 B HEZJEN0 B 8 U 9 Kjaccax COOTBETCTBEHHO.

Conepxanue yueOHOTo npeaMera « XUMus», pejictaBieHHoe B deepanbHoi padoydeit mporpamme, cootBeTcTBYeT GI'OC
00O, paspabdorano ¢ yderom DenepalibHOM OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl OCHOBHOT'O OOIEro oOpa3oBaHUs IO
y4eOHOMY TpeaMeTy «XuMus», cooTBeTcTByeT @denepanbHOl ananTHUPOBAHHOM OCHOBHOM 00pa3oBaTelIbHOM Nporpamme
OCHOBHOT'0 00111er0 00pa3oBaHus 00y4arOIIUXCs € 3aAEPHKKOM ICUXUYECKOIO Pa3BUTHSI.



COLEP)KAHUE YUYEBHOI'O ITPEJMETA «XUMMW»

COLEP)KAHUE OBYUYEHUMA B 8 KITACCE

[lepBOoHaUaIbHBIE XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponb xumuu B ku3HU yenoBeka.™ Tema u BemectBa. PuU3NUECKUE CBOMCTBA BEHIECTB. ArperaTHoe
COCTOSIHHE BeIeCTB. * Xumusi B cucteMe Hayk.* UucTeie BemecTBa u cMmecu. CriocoObl pazaenenus cmecei. [IpaBuiia 6e30macHOro
oOpareHus ¢ BeIIecTBaMu U JIabopaTopHbIM 000pynoBanueM. *TIoHsTHE O MeTOAaX MO3HAHUS B XUMUU.™

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE JIEMEHTHI. 3HAKH (CHUMBOJIBI) XUMUYECKUX 3JIeMeHTOB. OTHOCUTENbHAS aTOMHAs Macca.
[IpocTeie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTH aTOMOB XHWMHUYECKHX DSJEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.™
OTtHocuTeNbHAs MOJIEKYJIsIpHast Macca. MaccoBast 10J1s1 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

Pu3nuecKue U XUMUYECKHUE SIBJICHUS. XUMHUUYecKas peakuud. [I[pu3Haku XuMHUUYECKUX peakluil. YpaBHEHHUS] XUMUYECKUX
peakiuii. 3aKOH coxpaHeHusi Macchl BenlecTB. Kiaccudukanus XuMUuecKux peakiuil (CoeAMHEHUs, pa3IoKEeHUs, 3aMEICHUs,
oOmeHa).

XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOM, ¢ TpaBuiamMu paOOThl B JTA0OpATOpUM U MPUEMAMU
oOpartreHust ¢ 1a00paTOPHBIM 000PYOBAaHUEM; U3YUCHUE U OMUCaHUE (PU3NUECKUX CBOMCTB 00pa3IlOB HEOPTaHUUECKUX BEIIECTB;
HaOmofeHue (pusnueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJla, paCTUPaHHUE caxapa B CTYIKE, KUIEHHE W KOHJIEHCALUs BOABI) U
XUMUYECKUX (TOpEHUE CBEUU, MPOKATMBAHUE MEIHOU MPOBOJIOKH, B3aMMOJICUCTBUE Meja C KUCJIOTOM) sIBJICHUM, HAaOII0eHUE 1
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX Peakluid (pa3joKeHHe caxapa, B3auMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuna meau (II) mpu HarpeBanuu, B3auMojeicTBHe kene3a ¢ pacTBopoMm conu menu (II));uzydenue
CIOCOOOB pa3/ieIeHus CMecei (C TOMOIIBI0 MarHuTa, (PUIITPOBaHKE, BEITAPUBAHKE, TUCTHIUIAIMS, XpoMaTorpadus), MPpOBEACHNAE
OUYMCTKU TOBAPEHHOW COJIM; HAOJIOJEHUE U OMHCAHHUE PE3YJIhbTaTOB MPOBEACHUS OIBITA, WIUTFOCTPUPYIOMIETO 3aKOH COXPaHCHHUS
MacChl; CO3JJaHUE MOJIETIEN MOJIEKYJ (ILIaPOCTEPIKHEBBIX ).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — anemeHT u nmpoctoe BemecTBo. HaxoxieHne kucnopoaa B Ipupoe,
(bu3nyeckue U XMMUYECKHE CBOMCTBA. Peakiuu ropeHHs MPOCTHIX W CIOXKHBIX BemecTB. CrocoObl MOJyYeHUs KUCIOpOJa B
nabopatopun *u mpombliuieHHOCTU.* [Ipumenenue kucnopoaa. Ilonstue 06 okxcumax. KpyroBopor kucimopoaa B IpHpOJE.
*O30H — aJUTOTpONHAs MOAU(PUKALIMS KUCIOPOA.



TennoBoit 3pPexT XuMUIecKoi peakiiuu, TEPMOXUMUUYECKIE YPABHEHHs, K30~ U SHAOTEPMHUUYECKUE PEeaKIiu. TOMINBO:
yroJib ¥ MeTaH. 3arpsi3HeHre BO3/yXa, YCHIIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CI0s.™

Bomopon — anemeHT u mpoctoe BemiecTBO. Haxoxkmenrne Bogopoaa B Mpupoje, Gu3ndeckne U XMMUIECKHEe CBOMCTBA (Ha
IpUMeEpPE B3aUMOECHCTBUS ¢ HEMETAJUIAMH U OKCHJIAMU METAJUIOB), IPUMEHEHHUE, *Ccr1ocoObI oJydeHus.™ [IoHsATHE O KUCIOTax U
COJISIX.

KomuuecTtBo BemectBa. Moinb. Momsipass macca. 3akoH ABorajpo. Modsipabiii 00bEM ra3oB. PacueTsl Mo XUMUYECKOH
(dbopmyiie. PacueTsl MacCcOBOM 10U XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO
o0beMa razoB. PacuéTsl 0 XUMUYECKUM YPaBHEHUSIM.

*®duznyeckue cBorcTBa BoAbl.* Boma. Ee cocras, cTpoenue u mosnekysbl. *Boja kak pactBopurens.* PactBopsl. *IlonsiTue
O HaCBILICHHBIX U HEHACHIIEHHBIX pacTBopax. [loHsATHE pacTBOpUMOCTH BEUIECTB B Boje.™ Pacuer MaccoBOl 10y BElIECTBA B
pacTBope (MpOLIEHTHAas KOHIEHTpalus). MaccoBasi 10y BeLECTBa B pacTBOpe. *XUMHUECKHE CBOMCTBA BOJbI (pa3ioxkKeHHE,
peakiMu ¢ HaTpUeM, OKCUIOM Kalblius, okcuaoMm cepbl (IV) peakuuu ¢ meramiamMu, KUCIOTHBIMH U OCHOBHBIMU OKCHJAMHU).
[Tonsatue 06 ocHoBaHusiX. Poiab pacTBOpOB B MpUpPOJE M B KU3HU ueloBeka. KpyroBopoT Boawl B mpupoje.™ 3arps3HeHue
pUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

BakHeiilme Kiacchl HEOpPraHMYecKHX coequHeHuid. Knaccudukaiuss HEOpraHMdeckux coeauHeHuil. OKCHAbI: COCTaB,
Kiaccudukanus (KuciIoTHbIe, OCHOBHBIC, *aM(doTepHbIe, HecoseoOpasyroliue - Ha mpumepe okcuaa yriaepoaa (1) u okcuaa azora
(1)), Homenknatypa.* *IlomyueHne™ ¥ XUMHUYECKUE CBOWCTBA OKCUIOB (B3aUMOJCHCTBHE C BOJOW, KUCIOTAMH, IIEIOYAMH).
OcHoBanus. Knaccudukanus ocHOBaHMil: MIENOYM U HEpacTBOpUMble ocHOBaHusA. HoMeHknarypa ocHOBaHMil. Puznueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUH (B3aMMOJICHCTBHE C OKCUAAMHU HEMETAIIOB, KUCTOTaMu, colisiMu). *Tlomyuenne ocHoBaHM. >

Kucnotsl: cocras, kiaccupukaiys, HOMEHKIATypa, pU3NUecKre 1 XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C METAIJIaMH,
OCHOBHBIMH OKCH/IaMU, OCHOBaHUSIMH, COJISIMU, HA TPUMEPE COJITHOM U CEPHOM KHUCIIOT), *Cr1ocoObI MostyueHus.™ Ps akTMuBHOCTH
metauioB H. H. bekeroBa. Conu (cpeanue): HOMEHKIIaTypa COJIeH, *CrocoObI MOTyYeHHUS ™, B3aUMOJICHCTBUE COJIEH ¢ MeTaIaMH,
KHUCJIOTaMH, 1IEJI0YaMU U COJISIMU, IIPUMEHEHHUE.

[Tonsitue 06 amdpoTepHBIX THAPOKCHAAX (HA TPUMEPE IIUHKA ¥ *aTFOMUHUS
KUCJIOTAMU U IIEJI0YaMHU, PA3JIOAKEHUE NMPU HAarPEBAHUM) U MOJyYeHUE. ™

['eneTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COEAMHEHUN. [ eHeTnueckue psaasl.

XUMUYECKUN SKCIIEPUMEHT: KAYECTBEHHOE OIPEIECIEHUE COJNEPKAHMSI KUCIOPOJa B BO3JYyXE; MOJYYEHUE M H3YUYCHHE
CBOMCTB KHMCIJIOPO/1a; HAOJII0ICHHE B3aUMOJEHCTBUA BEILIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHUS U MPEKPACHUS TOPEHUS
(mokapa); o3HaKOMJIEHHE ¢ 00pa3laMy OKCHJIOB M ONMKMCAHUE WX CBOMCTB; MOJYyYE€HHUE U U3YYEHHE CBOMCTB BOJIOpoJa (TOpeHue);
HaOmoieHre 00pa3lioB BEIECTB KOJIMYECTBOM | MOJb; HccleAOBaHUE OCOOEHHOCTEH PAcTBOPEHMS BEIIECTB C Pa3IUYHOU

*): *XMMHUYECKHE CBOMCTBA (B3aMMOICHCTBHE C
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PaCTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA; B3aWMOJICHCTBUE
BOJbI C METAJUIaMH (HATPUEM U KaJIbLIEM) (BO3MOKHO MCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB); OMPEAEIEHUE PACTBOPOB KUCIOT H
HIEJI0YEN ¢ MOMOIIBI0 MHIUKATOPOB; HMCCIEAOBAHUE OOpPAa3[0OB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KIACCOB; HAOIIOJIEHUE
M3MEHEHUSI OKPAaCKHU MHJMKATOPOB B PACTBOPAX KHCIOT W ILEJOYe; u3ydyeHue B3anMozeictusa okcuna meau(ll) ¢ pacrsopom
CEPHOM KHUCJOTHI, KUCIOT C METAJUIAMM, PEAKIIMI HEUTPAIN3aLUHU; TOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJTHOTO
MeTajula JPYyTUM M3 PacTBOpa COJM; PEIICHUE JKCIIEPUMEHTAJBHBIX 3aJad II0 TeMe «BaxHeulme KiacChl HEOPTraHWYECKUX
COEIMHEHUI.

[lepunonnuecknii 3akoH U lleprnoaudeckas cucreMa xumudeckux 35meMeHToB 1. M. MenneneeBa. CTpoeHre aTOMOB.
Xumunyeckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[lepBble MONBITKH KiIaCCHU(PUKAIMKU XUMHUYECKUX dJeMeHTOB. [loHsATHE O Tpymnmax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U
IEJIOYHO3EMEIbHBIE METAJIbl, TaJOreHbl, WHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpbIe 00pa3yloT amM(pOTEpHbIE OKCHABl H
TUAPOKCUIBI. ™

[lepnognuecknit 3akoH. [lepumomnmueckas cucrema xumudeckux sneMmeHTOB [[. . MenneneeBa. KoporkonepnonHas u
* nHHONIepuoHass™ ¢opmbel [lepuonanueckoit cuctembl xumudeckux 3yemeHToB [[. . Menaeneesa. Ilepuoasl u rpymnibl.
PU3NYECKHAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifiep. *M30Tonbl.* DnekTpoHbl. CTpOeHHUE SJIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20
xuMmudeckux sneMeHToB llepumoamueckoit cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKAa XMMHUYECKOTO 3JIEMEHTA IO €ro
nonoxenuto B [lepuonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB RJIEMEHTOB MaJIbIX MIEPHOJIOB M TJIaBHBIX MOATPYIIN, B 3aBUCUMOCTH OT aTOMHOTO
(mopsimkoBoro) Homepa 3Hauenue [lepuonnueckoro 3axkoHa u [lepuoanyueckor CUCTEMBbI XUMUYECKHUX DJIEMEHTOB ISl PA3BUTHS
Hayku 1 npaktuku. J[. 1. MenzaeneeB — yu€HbIN U FpakIaHUH.™

Xumuyeckasi cBs3b. KoBaneHTHas (MojsipHasi M HEMOJSIPHAsI) CBSI3b. *OJIEKTPOOTPULIATEIBHOCTh ATOMOB XMMHUYECKHUX
a1eMeHTOB.™ OHHas CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENH
1 BOCCTAHOBUTEH.

XUMHUYECKHUI IKCIIEPUMEHT: U3ydeHue 00pa3lioB BEIIECTB METAIIOB U HEMETAJIOB; B3aUMOJIEHCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMHM KHMCJIOT U LIETIOYEH; TPOBEAEHUE ONBITOB, HIUTFOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIAN
(ropenue, peakiy pas3ioKeHHsl, COSTUHEHU).



MexnpenMeTHsIe CBSI3H

Peanu3arus MEXIIPEIMETHBIX CBS3CH IMPU M3yYESHUU XUMHUHU B 8 KJIacce OCYIISCTBISIETCS Yepe3 MCITOIb30BaHME KaK OOIIIX
€CTECTBCHHO-HAYYHBIX TIOHATHH, TaK W IMOHATHH, SIBJISTFOIIMXCS CHCTEMHBIMH ISl OTJCIIBHBIX MMPEAMETOB €CTECTBEHHO-HAYIHOTO
IUKJIA.

OOmue ecTecTBEeHHO-HAYYHbBIC IMMOHATHS: HAYYHBIA (akT, TUIOTE3a, TECOPHs, 3aKOH, aHAIM3, CHHTE3, KIACCHU(pHUKAIUAI,
EPUOIUIHOCTD, HAOMIOACHUE, SKCIICPUMEHT, MOJCIIMPOBAHNE, U3MEPEHUE, MOJICITb, IBJICHUE.

®dusnka: Marepus, aToM, DJJCKTPOH, NPOTOH, HEHTPOH, HOH, HYKIWJI, H30TOMBI, PaTUOAKTUBHOCTH, MOJICKYIIA,
AJIEKTPUICCKUI 3apsj], BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIIeCTBA, ra3, (PM3WYECKHE BEIMYUHBI, CIUHUIIBI
HU3MEpEHHS, KOCMOC, TTaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIIbI, TOPHBIE IIOPOIBI, TIOJE3HBIC HCKOMIAaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

COAEPKXAHUE OBYUYEHMUA B 9 KIIACCE

BemiecTBo u xumMuyeckasi peakius

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux d3yeMmeHToB [ M. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTU B W3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIWs, KadblUd U UX COCIUHECHUN B
COOTBETCTBHUU C MOJIOKEHHUEM JIEMEHTOB B [lepronnueckoi cucteMe U CTpOCHUEM UX aTOMOB.

CrtpoeHue BeniecTBa: BUJIbI XUMUUYECKOW CBA3U. THUIIBI KPUCTALIMUECKUX PEIIETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT
TUTA KPUCTATUTMYECKON PEIIETKHU U BUA XUMUYECKOU CBSI3U.™

Knaccuduxanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHapOJHasi U TpUBHANIbHASI). XUMHUYECKUE CBOMCTBA
BEIIIECTB, OTHOCSIIINXCS K Pa3JIMUYHBIM KJIacCaM HEOPTaHUYECKUX COCAMHEHUM, FTeHeTUYeCKasi CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanms XuMHUUECKUX peaKkIiuii 0 pa3IunyHbIM MpU3HaKaM (110 YUCTY U COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEILIECTB,
o TerioBoMy 3¢G(dEeKTy, Mo U3MEHEHUIO CTENEHEW OKHUCICHHMS XUMHUUYECKHUX DJIEMEHTOB, *M0 OOpaTUMOCTH, IO YYacCTHUIO
KaTanau3aTtopa).* DK30- U SHJI0TepPMUUYECKUE peakun. * TepMOXUMUYECKHE YPaBHEHHUS. ™

*TlonsiTHie 0 CKOPOCTU XUMHUYECKOU peakiuu. [lonsTre 00 00paTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusix. [lonsrue o
TOMOTEHHBIX U T€TEPOTreHHbIX peakuusx. [lonstue o xumuyeckom paBHoBecur. CMeIlIeHHEe XUMUYECKOT0 paBHOBecUsl. DakTopsbl,
BIIMSIIOLIME HA CKOPOCTh XUMHUYECKON peaKlMK U MOJIOKEHNE XUMUUECKOTO PaBHOBECHS.™

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE PEAKIIMU, JJICKTPOHHBIH OanaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOW PEaAKITUH.
CocraBneHre ypaBHEHH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINI C UCIIOIh30BaHUEM METOa SJIEKTPOHHOTO OajaHca.
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Teopus >IEKTPOJUTUYECKON AUCCOUMALMH. DIJIEKTPOIMTHYECKAs JUCCOLMALMS. OJNEKTPOJUTBI MU HEIJIEKTPOJIUTHI.
Karvonbl, aHnoHbl. *MexaHU3M [IHCCOLUMALMU BEIIECTB C Pa3IUYHbIMU BUIAMU XUMHUYECKOM cBs3u. [loHsATHE O creneHu
aucconuanyu.™ CUIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBUs NPOTEKaHUS peakiuii HOHHOTO oOMeHa /0 KoHIa. [lomHble U cokpaiiéHHble HOHHBIS
ypaBHEHUSI peakuuil. XMUMUYECKHE CBOMCTBA KHUCJIOT, OCHOBAaHMM M COJIEH B CBETE MPEJCTABICHUI 00 3JIEKTPOJUTHYECKOMN
aucconmanuu. Cpena pactBopa. KauecTBeHHBIE peakliMKM Ha KATUOHBI U aHUOHBL: XJIOPU -, OpOMUI-, HOAU[-, CYIb(aT-, KapOoHAaT-
, CHJIMKAT-, (hochaT- aHMOHBI; THIPOKCHU/I-MOHBI; KATHOHBI aMMOHUSI, MarHus, KaJbLus, ATFOMUHMS, Kkene3a (2+) u (3+), menu (2-+),
LIMHKa, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XHAMHYECKUI HKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HEMETAUIOB (rpaduTa U anMasa), CIOXKHBIX BEIIECTB (XJIOpHUJA HATpHUs); MUCCIEJI0BAHHE 3aBHCHUMOCTU CKOPOCTU
XUMHUYECKON PEAKIIMU OT BO3AEHCTBUS Pa3INUHbIX (PaKTOPOB; UCCIIEI0BAaHUE JIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, IIpOLECCa
JUCCOLMALIUU KUCIIOT, IIEJI0Yel U cojieil (BO3MOKHO MCIIOIb30BAHNUE BUAECOMATEPHAIIOB); IPOBEACHUE OIBITOB, UJUTIOCTPUPYIOLIUX
MPU3HAKA MPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BbIIEICHUE Tra3a, 00pa30BaHUE BObI); OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid (FOpEeHHEe, PEakUHUH pas3JIoKEHHUs, COCIUHEHHUS);
pacno3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOILBIO KAYECTBEHHBIX PEAKLIUi Ha MOHBI; PEIIEHHE SKCIEPUMEHTAIBHBIX 3aa4.

HewMmeranibl 1 ux coequHeHus

OOmast xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHMSI aTOMOB, XapaKTEpHbIe CTeNeHU okucieHus. CTpoeHue u
(r3UYeCcKue CBOMCTBA MPOCTHIX BEIIECTB — rAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MpUMeEpE XJIopa (B3auMOACHCTBUE C METaNIaMH,
HEMeTaJJIaMi — BOJOPOJOM M KHCIOopoaoM, *mienodamu®™). XsopoBopoposn. CossiHas KHUCIIOTa, XUMHUYECKHE CBOICTBa,
*nonydenue®, mpumenenue. *JleficTBue XJjiopa W XJIOPOBOAOPOJa Ha OpPraHU3M 4YesoBeka.®* BaxHeimme XJIOpuabl U HUX
HaXO0KJEHUE B IPUPOJE.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTPOEHUS aTOMOB KHUCJIOPOJa U Cepbl. XapaKTepHBIC
CTENIEHU OKUCJIEHUS.

Crpoenue u (u3nyeCKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHBIE MOAU(PUKAIIMN KUCIOPOJa U
cepbl. XHMMHUYECKHE CBOWCTBa cepbl (B3aUMOJEHCTBHE *C HEMeTaulaMH™* — BOJOPOJOM U KHUCIOPOAOM, MeETajlaMH,
*KOHLIGHTPUPOBAHHBIMU a30THOM M CepHOW Kucioramu).* CepoBOAOPOA: CTpoeHue, (PU3MYECKMe U XHUMHUUYECKHE CBOMCTBA
(KUCTIOTHBIE W BOCCTAHOBUTEBHBIE CBOMCTBA). OKCHUIBI CEpbl KAaK MPEACTABUTENM KHUCIOTHBIX OKCHAOB. CepHas KHCIIOTa:
¢bu3ndeckue U xumMudyeckue cBorcta (oduue u crneunduueckue). Coau cepHON KUCIOTHI, KAUECTBEHHAs! peakius Ha Ccyibdar-
noH. CepHHUCTas KUCIOTa. *XUMHUECKUE PEAKIUH, JeKAallMe B OCHOBE MPOMBIIIJIEHHOTO CI0co0a MOJIy4eHHs] CEpHON KUCIIOTHL. *
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Haxoxnenue cepsl u e€ coenuHeHudl B mpupone. [IpumeHeHune cepbl U €€ COeIUHEHUN B OBITY M B IMPOMBIILICHHOCTH.
*XUMHYeCcKoe 3arps3HEHNE OKPYKAIOIIEH Cpeibl COSAMHEHUSAMHU Cepbl (KUCIOTHBIC T0XK/U, 3aTPS3HEHUE BO3/1yXa U BOJAOEMOB),
CHIOCOOBI €ro MpeA0TBpaIleHus. *

OO1as xapakTepucTuka 3eMeHToB VA-Tpymnmbl. Oco0eHHOCTH CTPOSHHS aTOMOB a30Ta U pochopa, XapakTepHbIe CTENCHH
OKHCJICHUS.

A30T, pacnipocTpaHeHHUe B MPUPOJE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBUE C METaNIaMU U HEMETAJIJIaMu
- KHUCIIOpPOJIOM U BomopojoMm). KpyroBopor azora B mpupoje. AMMHak: (U3HMYECKHE U XMMHUYECKHUE CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBa BOJIHOTO pacTBOpa), *mosiyueHue® u npumeHenue. Coiau aMMOHHS: COCTaB, (PU3MUECKUE U XUMHUUYECKUE
CBOMCTBa (pa3io)KeHue, B3aMMOJICHCTBUE CO IIeI04aMu), puMeHeHrne. KauecTBeHHasi peakius Ha MOHbI aMMOHHS. A30THas
KHCJIOTa, €€ hU3HUecKue U XUMUYEeCKre CBOICTBA (001mue u cnenuduyeckue), *noayyenue.* Hurpatsl (paznoxenue). A3oTucras
KucioTa. Vcnonb3oBaHME HUTPATOB U COJEM aMMOHHMS B KaueCTBE MHUHEPAIbHBIX YI0OpeHui. *XuMuueckoe 3arpsi3HEHHE
OKpY>KaloIllel cpeJibl COeIMHEHUMHU a30Ta (KUCIOTHBIE JI0KIH, 3arpsI3HEHNE BO3/yXa, TOUBbI U BOJOEMOB). ™

docdop, *amnoTpornubie Moaudukanuu Gocdopa,™ Puznueckre U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C METAJNIAMH,
HEMeTa/llaMH, *KOHIICHTPUPOBAHHBIMU a30THOM u cepHolM kucimotamu).* Oxcua docdopa (V), oprodocdhopHas kuciora:
(du3nUecKkue U XMMUYECKHE CBOMCTBA, *nonydyeHue.* *[loHarue o MUHEpalbHbIX yI00OpeHusx: HUTpaThl U pocdartel. [londarue o
KOMIUIEKCHBIX ynoOpeHusx.* OOmas xapaktepuctuka 3jaeMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOEHUSI aTOMOB yIJiepoja u
KpeMHus. BaJleHTHOCTh U XapaKTepHbIe CTENIEHN OKUCIICHHUSI aTOMOB YTJIepo/ia M KpeMHusl. PactipocTpanenue yriepoaa B IpUpo/Ie,
XapaKTepHbIE CTETICHN OKUCIICHUS.

VYrnepona, aminorpornHbie Momudukanuu (rpadur, anmas), GU3MUECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3aMMOJICHICTBHE C METallaMH, HEMETaUIaMH, *KOHIICHTPUPOBAHHBIMH a30THOW W CEPHOM KHCIOTaMu)*. AjcopOrus.
Kpyrosopot yraepoaa B mpupoge. Okcunabl yriepoja, ux (pu3nueckue U XMMHUYECKHE CBOMCTBA, MOJIYYCHHE U MPUMEHEHHE,
JeiCTBIE HAa OpPraHu3M 4YeJoBeKa. *DKOoJOorndeckue MpoOsieMbl, CBsi3aHHbIe ¢ okcuaoM yriepona(IV); rumoresa riobanbHOTO
MOTETUICHUSI KITMMATa; MapHUKOBBIN (D ekT.* YrompHas kuciaora u e€ conu, ux GU3nIecKrue U XUMUIECKHIE CBOMCTBA, *TIoTydeHue
u npuMmeHeHue.* KauecTBeHHas peakius Ha kapOoHaAT-HOHKI. VMcnonb30Banune kKapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIJIEHHOCTH
U CEJIbCKOM XO35HCTBE.

Oo6mue npenacTaBieHrs 06 0COOEHHOCTSAX COCTaBa M CTPOCHHS OPTaHUIECKUX COCIMHEHUH yriiepoaa (Ha mpuMepe MeTaHa,
ATHIICHA, dTAHOJa, YKCYCHOHM KHCIOTHI. *MX cocTaB u xummudeckoe crpoenue. Kimaccudukamnus oprannueckux BemiecTs.* [lonstue
0 OMOJIOTUYECKH BaKHBIX BEIIECTBAX: JKHUpaX, OENKax, yriaeBoaax — M WX POJU B JKM3HM YelloBeka. *MarepuanbHOe eIHHCTBO
OpraHUYeCKUX U HEOPTaHUUYECKUX COCTMHEHU. *

KpemHuuii, ero gusnueckne U XMMUYECKHE CBOMCTBA (Ha MpUMEpPE B3aUMOJECUCTBHUS C METallaMH U HEMeTalljlaMu),
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*nomyuenue™® u npumenenue. *Coennuenus kpeMHus B mpupoje. O6mme npeacrasienus o0 okcuae kpemausi(1V) u kpemuuenoit
kucnore. Cuiukatbl, (U3HUECKHE M XMMHYECKHE CBOWCTBA, IMOJYYCHHE M TPUMEHEHHE B OBITY, MPOMBIIUIEHHOCTH (B
MEIULUHCKON, 3JIEKTPOHHOM, CTPOUTENILHOM U JIp.). BakHelme cTpouTenbHbIE MaTepUabl: KEpaMUKa, CTEKJIO, HEMEHT, OETOH,
xene300eToH. [Ipobaembl 6€30macHOr0 UCTIOIB30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU. *

XHUMHUYECKUN 3KCIEPUMEHT: M3Y4YEHHE OOpa3lOB HEOPTaHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCJIOTHI; IIPOBEICHHE
KayeCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAONIOJEHHE NMPU3HAKOB UX MPOTEKAHUS; ONBITHI, OTpa)karouue (U3NUECKHe U
XUMHUYECKHE CBOMCTBA FAJIOTEHOB U UX COEIMHEHNH (BO3MOXHO UCIIOJb30BaHNE BUIEOMATEPUATIOB); 03HAKOMJIEHHUE ¢ 00pa3amMmu
XJIOpUO0B (TaJOTEHUO0B); O3HAKOMIIEHHUE C 00pa3liaMy Cepbl U €€ COeAMHEHUSIMU (BO3MOKHO UCIIOJIb30BAHHUE BUIEOMATEPHUAIIOB);
HaOJII0JIeHUe mpolecca OOYIJIMBaHUS caxapa MOoJ JAEWCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3YyYECHHE XUMHUYECKUX
CBOMCTB pa30aBiICHHON CEpHOM KHMCIOTHI, IPOBEICHUE KAUECTBEHHOW peaKIMH Ha Cyib(paT-uOH M HAOIIOJEHUE MpHU3HAKa €€
NPOTEKAHUS; O3HAKOMJIEHHE C (PU3MUYECKHMMH CBOWCTBaMM a30Ta, (ochopa U HUX coelMHEHUN (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEpPHUANIOB), 00pa3laMu a30THBIX U POCchHOPHBIX YAOOPEHMIH; MOTydeHHEe aMMHaKa U U3yYEHUE €r0 CBOMCTB; MPOBEACHHE
KAUeCTBEHHBIX pEaKIuid Ha HOH aMMOHHMS W (ocdaT-uOH M HU3yYEHUE MPU3HAKOB HMX MPOTEKAHUS, B3aUMOJCICTBUE
KOHLICHTPUPOBAaHHOM a30THOM KHUCIOTBI C MeEIbI0 (BO3MOXKHO MCIOJIb30BaHUE BHUICOMATEPHANIOB); H3YYEHUE MOJEIe
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura; O3HAKOMIIEHHE C TIPOLECCOM aAcoOpOLUM PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHMBOrasa; MOJIYYEHHUE YTIEKHUCIOro ra3a U M3y4YeHHE €ro CBOWMCTB; MPOBEICHUE
KAueCTBEHHBIX pEaKlUid HA KapOOHAT- U CUIIMKAT-UOHBI U U3yYEHHE NMPU3HAKOB UX MPOTEKAHMS; O3HAKOMJIEHUE C MPOAYKIUEH
CUJIMKAaTHOM POMBILUIEHHOCTH; pEIIEHNE SKCIEPUMEHTANBHBIX 3a]1a4 10 TeMe «BakHeillre HeMeTamibl U UX COSAUHEHUS.

MeTaibl 1 MX COSAMHEHUS

OO6m1as XxapakTepuCcTUKa XMMUYECKUX 3JIEMEHTOB — METaJUIOB Ha OCHOBAaHUM WX MOJIOKEHHS B [leprnognueckoit cucteme
XxuMu4Yeckux 3jeMeHToB J[. Y. MenaeneeBa u crpoeHust arToMoB. CTpoeHHe METaJljI0B. MeTasindyeckas CBsI3b M MeTallJInuyecKas
KpHUCTAJUIMYECKas peETKa. DICKTPOXUMHUYECKHUN psii HANIPsHKEHUN MeTauioB. Ou3ndeckre 1 XUMUYECKHUE CBOMCTBA METAILIIOB
(B3amMOI€MCTBUE C KUCIOPOAOM, BOAOM, KUCIOTaMu). *O011re criocoObl mosydeHus: MeTauioB. [loHsTHE 0 KOPPO3UN METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBel (CTalb, YyTyH, TIOPATIOMUHUNA, OpOH3a) U X MPUMEHEHUE B OBITY U
MIPOMBIIIIICHHOCTH. ™

[Ilenounsie MeTawibl: nojoxenue B Ilepuoamyeckoit cucrteme xumudeckux snemeHToB J[. M. MenneneeBa; crpoeHue
atomoB. Haxoxnenue B pupoje. uznueckue u XuMru4eckue CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUABI U THAPOKCHUIBI
HaTpus U Kanus. [[puyMeHeHne mea0YHbIX METAIIIIOB U UX COCTMHEHMUI.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM W KAJIBIIAN: MOJIOKEHUE B [lepuoaudeckon cucteMe XuMUYeCKuX deMeHToB [l. U.
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MenpeneeBa; CTpOCHHE WX aTOMOB; HaXOXACHHE B mpupoac. Pu3NyUecKre W XUMHUYECKHE CBOWCTBA MarHus M KaJbIlUA.
Baxneiimme coemMHEHUS KaabIus (OKCHA, THAPOKCH, CON). *JKECTKOCTH BOIBI M CIIOCOOBI €€ yCTpaHEHUs. ™

Amomunuii: nonoxxkenue B Ilepuonuueckoit cucreme xumuueckux 3nemeHToB J[. 1. MeHneneeBa; CTpoe€HHUE aToOMa;
HaxoXJeHue B mpuponae. Ou3ndeckne W XUMHUYECKHE CBOWCTBA altOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHIA W THAPOKCHIA
ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoit cucreme xumuyeckux d3yeMeHToB [JI. V. MeHneneeBa; CTpoeHHE aToMma;
HaxoXxaeHue B npupoje. Gusndyeckue u XMMUYECKHE CBOMCTBA keJe3a (B3auMOCHCTBUE C METAJJIaMU, KUCJIOTAMU U COJISIMU).
Oxcunpl, ruapokcuanbl u conu xene3a(ll) u sxenesza(Ill): cocras, cBoiicTBa U *nonyuenue.™

XUMHUYECKHUI SKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMu METAJIOB M CIUIABOB, X (PU3UUYECKUMH CBOMCTBAMU; U3YUYCHHE
pPE3yNIbTATOB KOPPO3UU METAIIOB (BO3MOKHO KCIOJIB30BAHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJICUCTBHS OKCHJIA
KaJIbLIUSI ¥ HATPHUSL C BOJOM (BO3MOXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB); HCCIIEOBAHUE CBOMCTB KECTKOM BOJIBI; Mpoliecca
rOpeHus Xkele3a B KUCIopoe (BOZMOXKHO UCIIOJIb30BAaHUE BUICOMATEPUAIIOB); TPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX pEeaKIuil Ha
WOHBI (MarHus, Kajublus, amomuHusa, nuHka, skene3a(ll) u skenmesza(lll), memu(Il)); HaOmrogeHue W OMUCAHHWE IPOILIECCOB
OKpalMBaHUs TIJIAMEHU WOHAMHU HATPHs, Kajdusd W Kaiblus (BO3MOXXHO HCIIOIB30BAHWE BHICOMATECPHAIIOB); HMCCICIOBAHUE
aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHMS U THAPOKCH A ITUHKA; PEIICHIE SKCTICPUMEHTAIBHBIX 3a71a4 10 TeMe «Bakueiimme
METaJUTBl ¥ X COSTUHCHUS.

XUMUS U OKpYXKarolas cpeaa

*HoBble MaTepmanbl W TEXHOJIOTHMU. BerecTBa W mMaTepuanbl B IMOBCEAHEBHOW JKM3HM YEJIOBEKAa. XUMHS W 370POBBE.
be3omnacHoe ncroap30BaHNe BEIIECTB M XUMHUUECKUX peakinii B ObITy. [lepBast moMoIs Ipu XUMHUYECKUX 0’KOTaX U OTPABIICHHSIX.
OCHOBBI PKOJIOTHYECKON TPaMOTHOCTH. *

*XUMHUECKOE 3arps3HEHUE OKPYKaroUIed cpeibl (mpenenbHas gonycrumas konuentpauus semects — [1/IK). Ponb xumun
B PEIICHUH YKOJIOTUUECKHUX Mpooem.™*

*TIpupoaHbIe UCTOYHUKHU YTIIEBOIOPOIOB (YT0Jib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MEPEPaAOOTKH, UX POJIbh B OBITY H
MPOMBIIIEHHOCTH. ™

XUMHUYECKUI SKCIEPUMEHT: U3yUeHHE 00pa30B MaTEPUAIIOB (CTEKJIO0, CIIJIaBbl METAIJIOB, OJUMEPHBIE MaTepUabl).™

MexnpeaMeTHble CBA3U
Peanusanus MeXIpeIMeTHbIX CBA3EH NPU U3yUYEHUU XUMUU B 9 Ki1acce OCYIIECTBIIIETCS YEPE3 UCII0JIb30BAHNUE KAK OOIINX
€CTECTBCHHO-HAYYHBIX [TIOHATUM, TaK U ITOHATUH, ABJIAIOLIUXCA CUCTEMHBIMU I OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI' O
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LUKJIA.

OOmme ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAydHBIH (akT, THIOTe3a, 3aKOH, TEOPHs, aHaJINW3, CHHTE3, KiIacCU(UKAIus,
MIePUOINYHOCTD, HAOMIOACHUE, SKCTIEPUMEHT, MOACIIUPOBAHUE, H3MEPEHHUE, MOJIENb, SIBJICHHE, TAPHUKOBBIN 3P (HEKT, TEXHOIOTHS,
MaTepuabl.

@du3uKa: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIWJ, H30TOIbI, pPaJUOAKTUBHOCTH, MOJIEKYJIA,
AICKTPUYECKUN 3apsji, MPOBOJAHUKH, IOTYNPOBOJHUKH, IUAJICKTPUKHU, (DOTOAIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBAa, ra3, PacTBOP, PACTBOPUMOCTh, KpHCTAUIMUECKas peméTka, CIIaBbl, (PU3UUECKHE BEIMYHMHBI, €IUHUIIBI
W3MEpPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE31bI, COJIHIIE.

buonorus: dhorocunTes, apixanue, onocdepa, IKocHUCTEMA, MUHEPATIbHbBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI,
MUTATEJIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC ITOPOJIBI, TTOJIE3HBIE HCKOMaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA «XUMWA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

B nenom pesynbraThl ocBoeHus obyqaronumucs ¢ 311P yue6Horo npeamera «XuMus» TOJDKHBI COBIAAATh C PE3YJIbTaTaMH
denepanpHOM paboyeii mporpaMMbl OCHOBHOTO 0011Iero 00pa3zoBanus. Hanbonee 3Ha4UMBIMH SIBISIOTCS:

JIMHHOCTHBLIE PE3VJIBTATDI:

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHUSI IPOTPAMMbI OCHOBHOT'O 00IIIEro 00pa30BaHUs JOCTUTAIOTCS B X0J1€ O0yUeHUsI XUMUU B
EAMHCTBE yU4eOHOW M BOCTIMTATEILHOMN JCSITEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUHUCKUMH COIIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B 00IIIECTBE MTPaBUIIAMU M HOPMaMH TIOBEICHHS U CITOCOOCTBYIOT IIPOIIeCCam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIIMHN O0yUYaIOIIUXCS.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh O0YUYaIOIIMUXCS PYKOBOJACTBOBATHCS CUCTEMOUM MO3UTUBHBIX IIEHHOCTHBIX
OpHUEHTAUMI U PACIIMPEHUE ONBITA NESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOrO BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJIEAUI0, TOHUMAHUS 3HAYEHUS
XUMHUYECKON HAyKHW B KU3HH COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpHOM HH(pOpMaIMell 0 mepenoBbIX
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JTOCTIKEHUSIX Y OTKPBITUSX MUPOBOW M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpA U
00I1IeCTBa;

2) rpa’kJaHCKOTO BOCIIUTAHUSA:

MPEACTABICHUS O CONMAIBHBIX HOPMAaxX M TMPaBHIAX MEKINYHOCTHBIX OTHOIICHWW B KOJIJIEKTHBE, KOMMYHUKATHBHOM
KOMITETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4YeOHO-MCCIIEeNOBATEILCKONM, TBOPYECKOM M JAPYTHX BHJAAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JIECSITEILHOCTH IPHU BBITIOJHEHUHU YYEOHBIX, IMO3HABATENIBHBIX 3a7a4, BBIMOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUHM YU4E€OHBIX ITPOCKTOB, CTPEMJICHHUsI K B3aMMOTIOHMMAHUIO U B3aHMOIIOMOIIM B MpOIIecce
ATOM y4eOHOM JeATEILHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE M MTOCTYIKH CBOUX TOBAPHUILECH C MTO3MIIMH HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YU4ETOM OCO3HAHMS TTOCIICACTBUN IMOCTYIIKOB,;

3) IEHHOCTH HAyYHOT'O MO3HAHMUS:

MHPOBO33PEHUYCCKUX MPEICTABICHUN O BEIIECTBE U XMMHYECKON pEeaKI[uh, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M COCTABJISIOIIMX OCHOBY JIJISl IOHMMAaHUS CYIIHOCTH HAYYHOH KapTHHBI MUpa, IIPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHUTHS IPHUPOJBLI, B3aMMOCBA3SIX YEIIOBEKa C MPHUPOJAHOW CPEIO, O POJIM XWUMHHM B TO3HAHUUA ITHX
3aKOHOMEPHOCTEN;

MMO3HABATEIILHBIX MOTHBOB, HAMpaBJIECHHBIX Ha IMOJTYYCHHWE HOBBIX 3HAHWHU MO0 XUMHUU, HEOOXOIUMBIX I OOBSICHCHHSI
Ha0IF0aeMBIX TIPOIIECCOB U SIBJICHUM;

MO3HABATEILHON, MH(POPMAIIMOHHON M YWTATEIhCKOW KYJIbTYPhl, B TOM YHCJIC HAaBBIKOB CaMOCTOSITEIBHOW pPabOTHI C
y4eOHBIMU TEKCTAMH, CIIPABOYHON JTUTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMH CPEACTBAMHU WH(DOPMAITMOHHBIX TEXHOJIOTHH;

HHTEepeca K 00YUYCHHIO M TTO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH U CITOCOOHOCTH K ¢caMOOOpa30BaHUIO, IPOCKTHON U
HCCIIeIOBATEIIbCKOM CATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00yUYCHHMS B JajbHEHIIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBbSI:

OCO3HAHMS IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKM Ha 37I0POBBIM 00pa3 >KU3HH,
OCO3HaHMS TOCJICJICTBUN U HETIPUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOJIsl, HAPKOTHUKOB, KypeHUs), HEOOXOIMMOCTH
coOJTI0/IeHUs TTpaBUil 0€30MaCHOCTH TIPH OOPAICHUH ¢ XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOM KU3HH,

5) TpyAOBOrO BOCIIUTAHUSL:

WHTEpeca K MPaKTHIECKOMY M3YUEHUI0 MTPOPECCUil ¥ Tpy1a pa3IuIHOro POJia, yBaXKCHHUE K TPYAY U pe3ybTaTaM TPYI0BOM
JESATETHLHOCTH, B TOM YKCIIC HA OCHOBE MPHUMCHCHHS MPEAMETHBIX 3HAHWM MO XMMHH, OCO3HAHHOTO BHIOOpa WHIAMBUIYAJTLHON
TPACKTOPHH MPOJOJHKEHHUS 00pa30BaHUs C YIETOM JJUIYHOCTHBIX MHTEPECOB M CTIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB
U TTOTPEOHOCTEM, yCIIeIHON MPO(EeCCHOHAIBHOM IESITEIFHOCTH M Pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh aJalITUPOBATHCS
B MpoheCCUOHANILHOMN cpeie;
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6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKHU IIEJIECO00pa3HOr0 OTHOIICHUS K MPUPOJIe KaK MCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSA,
MMOHUMAaHUS IIEHHOCTH 3JI0POBOTO M 0€301acHOTO 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3NYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHUS IIEHHOCTH COOJIOACHUS MPaBWJI O€30MacHOTO MOBEASHUS NpH paboTe ¢ BEIIeCTBaMH, a
TaK)X€ B CHUTYaIlUsAX, YTPOKAIOMINUX 3OPOBBIO M KU3HU JIFOICH;

CIIOCOOHOCTH TPHMCHSATH 3HAHHS, MOJIy9acMbIe MPU M3YYCHUH XHMHH, JJIS PEIICHHUS 3a/ad, CBSI3aHHBIX C OKPY KaroIeh
IPUPOTHON CPEJIOH, TOBBIIICHUST YPOBHS 3KOJIOTHYECKOM KYJIBTYPBI, OCO3HAHHS TJIOOAIBHOTO XapaKTepa SKOJOTHYSCKHUX MPoOIIeM
U IyTeH WX PEIICHUS TTOCPEICTBOM METOJ0B XHUMUHU;

HKOJIOTMYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCS MM B I103HABAaTEJIbHOW, KOMMYHHMKATHUBHOM W COIIMAIBHOM
MIPaKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MertanpenMeTHbIC Pe3yabTaThl OCBOCHHS 00Pa30BaTEIHLHOM ITPOTPaMMBbI IO XUMUH OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMHU
MTO3HABATEJIbHBIMU JICUCTBUSMH, B TOM YHCIIC:

1) 0a30BbIC IOTHYCCKUE ICHCTBUS:

BBISBJISTH IPUYUHBI M CJICICTBUS MTPOCTHIX XUMHUUCCKUX SBJICHUM;

OCYIIECTBIISITH CpaBHEHHUE, KIIACCU(PUKAITUIO XUMUYECKUX BEIIECTB 110 33/ ITaHHBIM OCHOBAHUSIM M KPUTEPUSIM JIJIsI YKa3aHHBIX
JIOTUYECKUX ONEPALUI;

CTPOUTB JIOTHYECKOE CY)KJICHHE TTOCIIE TTPEABAPUTEIILHOTO aHAIN3a, BKITIOYAIOIIEe YCTAHOBIICHUE TPUYMHHO-CIICICTBEHHBIX
CBsI3EH

Co3/aBaTh, MPUMEHSITH U TPEOOPa30BBIBATH 3HAKU M CHUMBOJIbI, MOJICIIH U CXEMBI JJIS PEIICHUS YICOHBIX U TTO3HABATEILHBIX
3a/1a4 ¢ MMOMOIIBIO TIeIarora;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE XUMHUUYECKHX MTPOIIECCOB U UX MOCCACTBUS;

2) 0a30BbBIC UCCIICOBATEILCKUC ICHCTBHS:

C TTOMOIIIBIO TTeIarora MPOBOIUTh XUMHUECKHUH OMBIT, HECIIOKHBIN IKCIIEPUMEHT, JUIsl yCTAHOBIIEHUSI 0COOEHHOCTEH 00beKTa
W3Yy4YEeHUs, TPUUUHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOi;

C TOMOIIBIO0 TIEJarora WM CaMOCTOATEIHLHO (OPMYIUpPOBATH OOOOIIEHHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEIECHHOTO
HaOJIIOICHHUSI, OITBITA;

3) pabota ¢ uHpOpMAITUEH:

BBISIBIIATH Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOUMBIX JIJISl PEIICHUS TOCTABIICHHOM 3a/1a4H;
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npeoOpa3oBbIBATh HHPOPMAIIUIO U3 OJTHOTO BHJIA B APYroil (TabIuIly B TEKCT U TIp.);
UCKAaTh WM OTOMPATh MHPOPMAIIUIO UITU TAHHBIE U3 HICTOYHUKOB C YYETOM MPEIOKEHHON YdeOHOM 3a1a4u U 3aJaHHbBIX
KPHUTEPHEB.

OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BbIBaTh YUeOHOE B3aUMOICUCTBHUE B IpyIIIie (ONPEeAesTh OOIIKE LETH, pacpelesiTh POJu, JOrOBapUBATHCS APYT
C APYTOM H T. I1.).

C MOMOIIBK MeAarora WIM CAMOCTOSTENBHO COCTaBJISITh YCTHBIE W TIMCBMEHHBIE TEKCThl C HCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MATEPHUAJIOB JIJISl BHICTYIUIEHUS MEPE ayAUTOPHUEH;

OpraHU30BbIBaTh Y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBHOCTh C YUYHUTEJIEM W CBEPCTHHUKAMH; paboTaTh
WHJMBUTyaJIbHO U B TPYIINE: HAXOAUTH OOIIEe pellieHrue U pa3perniaTh KOHGIUKTHI HA OCHOBE COTJIACOBAHUSI MO3UIMI U y4yeTa
HUHTEpECOB; GOPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT, IPUHUMATH U Pa3/IeNsATh OTBETCTBEHHOCTh U MPOSBIISITH TOTOBHOCTh
K MPEIOCTABJICHUIO OTYETa NEPE] TPYMIIIOi.

OBnajieHre YHUBEPCATBHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (HOPMYJIHPOBATH YUEOHYIO MMPOOIEMY, ONIPEIEIATh 1IeJIb YICOHOU NesITEbHOCTH;

BJIaJIETh OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKU, MIPUHSITUS PEIICHUN U OCYIIIECTBICHUS OCO3HAHHOTO BHIOOpA B YUeOHOU U
MMO3HABATECIbHOMN JIEATCILHOCTH;

COOTHOCUTH CBOM JIEUCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaAMH, OCYIIECTBIISATH KOHTPOJb CBOEH NESTEILHOCTH B MPOLIECCE
JOCTIKEHUS pe3yJIbTara, ONMpeNessiTh CIocOObl IEWCTBUIM B paMKaX MPEIOKEHHBIX YCIOBUUA W TpeOOBaHUMN, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOLLECHCS CUTYAIMEH;

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMU U MPEAJIarath IiaH €€ U3MECHEHUS;

MPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUN Y4eOHOU 3a/1a4u;

MOHUMATh MPUYHMHBI, TT0 KOTOPHIM HE ObUT JTOCTUTHYT TPeOyeMblld pe3yibTaT ACATEIHHOCTU, OMPEACNATh MO3UTHUBHBIC
W3MEHEHUS U HAPABJICHHUS, TPEOYIOINE JaTbHEHTIIeH padoThI;

OCO3HAHHO OTHOCHUTKLCS K APYroMYy Y€JIOBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VYJIBTATHI

B coctaBe mpenMeTHBIX pe3yNbTaToOB MO OCBOEHUIO 00S3aTENbHOTO COAEP)KaHUS, YCTAaHOBICHHOTO naHHoW denepanbHON
paboueil mporpaMmoi, BBIACIAIOT: HAYYHbIC 3HAHMS, YMEHUS U CIIOCOOBI ACWCTBUH, crienupudeckue g y4eOHOro mpeamMera

18



«XuMus», BUIABI NEATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIlMH, MPeoOpa30BaHUIO W TMPUMCHCHHIO B
PA3TUYHBIX YUEOHBIX U HOBBIX CUTYAIIHIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIbl, TOHUMAaHNE OOBEKTUBHOM 3HAYMMOCTH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUSI, KOMIIOHEHTA OOIIEH KYJIbTYPhl U MPAKTUYECKON AEATEIbHOCTH
YeJI0BEeKa B YCIOBUSIX COBPEMEHHOTO 00IIECTBA; MOHUMAHUE MECTa XUMHUH CPEIU IPYTHX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHATUMHOIO ariapaTa ¥ CUMBOJIMYECKOTO S3bIKa XUMUHU JIJISI COCTABJICHUS (POPMYJT HEOPTaHHUUECKUX
BEIIECTB, YPABHEHUN XMMHUUYECKHX peakluil (C OMopoil Ha aJrOpUTM Y4eOHBIX NEHCTBUIA); BJIAJIEHUE OCHOBAMH XHWMHUYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBHanbHOI) 1 yMEHUE HCIIONB30BaTh €€ JJIA pelleHus] Y4eOHO-TI03HaBaTEIbHBIX 32/1a4 C TTOMOIIBIO
YUUTENIS; yMEHUE UCTIOIb30BaTh MOEIHU I OOBSICHEHUS! CTPOSHUSI aTOMOB U MOJIEKYJI I10 aJITOPUTMY C OIOPOM Ha OIpEIeIICHNUS;

IIPEJICTABJICHUE O CUCTEME XUMHUUYECKUX 3HAHUUA U YMEHHUE C ITOMOILIBIO YUYUTEIS IPUMEHATh CUCTEMY XUMUUYECKUX 3HAHUUI
JUIl YCTAHOBJICHUSI B3aMMOCBS3E€M MEXAY W3YUYEHHBIM MAaTepUaJiOM U IIPU IOJYYEHUM HOBBIX 3HAHUM, 4 TaKXe B IpoIEecce
BBITIOJIHEHUSI YUCOHBIX 3aJJaHUM U Mpu paboTe ¢ UCTOYHUKAMU XUMHUYECKOW HH(POpMAIIUU, KOTOpast BKIIOYAET:

BAKHEUIIINE XUMUYECKHAE TOHATHS: XUMHAYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MMPOCTOE U CI0XHOE BEIIECTBO,
OJHOPOJIHAS U HEOJHOPOIHASI CMECH, OTHOCUTEIIbHBIE ATOMHAS U MOJIEKYJIIPHAS MACChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJb (CpeaHsisa), XUMUUECKasl peakivs, peakiuu COCIUHECHUS, PeaKIuu
Pa3JIOKEHUsI, PEaKIINKU 3aMEIECHUsI, PeaKIIMi 0OMeHa, TerioBoi 3 (PEeKT peakuuu, FK30- U IHAOTCPMHUUECKUE PEaKIIUH, PACTBOD,
MAacCOBasi JOJISI XUMHAYECKOTO 3JIEMEHTA B COCIMHEHUH, MAaCCOBAs JI0JIs1 U MPOLICHTHAS] KOHIIEHTPALIUS BEUIECTBA B PACTBOPE, SIPO
aToMa, AJIEKTPUUYECKUH CII0M aToma, aTOMHasi OpOuTajb, paAuyc aToMa, BaJ€HTHOCTb, CTETICHb OKHUCJICHUS, XUMUYECKasi CBS3b,
3JIEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS U HEMOJIAPHAs KOBAJIEHTHAs CBSI3b, HOHHAS CBSA3b, METAJUINYECKAS CBSA3b, KPUCTAILUINYECKAS
pemieTka (aToMHasi, WOHHAs, METAJUIMYECKas, MOJCKYyJsSpHas), WOH, KAaTHOH, AaHHWOH, OJJEKTPOJUT U HE DIEKTPOJHUT,
AIEKTPOJTUTHUYECKAS JTUCCOIMAIUS, PEAKIIMM HOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCIUTENb U
BOCCTAHOBUTENb, OKUCJIICHHE M BOCCTAHOBIICHUE, DJICKTPOJIN3, XUMUUYECKOE paBHOBECHE, 00paTUMbIe U HEOOpaTUMBIE PEAKITUH,
CKOPOCTh XMMHUYECKOM peakIuu, KaTaau3arop, npeaesibHo qonyctuMas konuentpauus (IIJK), koppo3us MmeTanios, CILIaBbI;

OCHOBOIIOJIaralOIIMe 3aKOHbl XUMHM: 3aKOH coxpaHeHust macchl, llepmommueckuit 3akon /[l. 1. MenneneeBa, 3akoH
MMOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOPUH XUMHH: aTOMHO-MOJIEKYJIApHAsi TEOPHUS, TEOPHUS AIEKTPOJUTHUYECKON AUCCOLMAIMU, a TAKXKE MPEIACTABICHUS O
HAYYHBIX METOAAaX MO3HAHUS, B TOM YHUCJIC SKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX METOJAX UCCIEAOBAHUS BEUIECTB U U3yUYCHUS
XUMHUYECKUX PEaKIIUM;

NpEACTaBICHUE O  MEPUOJAMYECKOW  3aBUCHUMOCTM  CBOMCTB  XMMHMYECKMX  3JIEMEHTOB  (paauyc  aToma,
AIEKTPOOTPUIIATENIBHOCTD), POCTHIX U CIOXKHBIX BEIIECTB OT MOJIOkKEHUS 31emMeHToB B Ilepuoanueckoil cucteme (B MalbIx
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MEepPUOJIaX W TJIABHBIX MOATPYMMAaxX) W 3JICKTPOHHOTO CTPOEHHUS aToOMa; YMEHHE OOBSICHSATH CBSI3b TOJOXKECHHS JJIEMEHTA B
[lepuoauyeckoil cucTeMe C YMCIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHHUSI ATOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
00111e€ YKCIIO 3JIEKTPOHOB), PACIIPEEIICHUEM SJIEKTPOHOB 10 YIHEPTETUUECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPHUOJIOB, KAJIHS U
KaJIbIHS;, KJIACCHU(PHUITMPOBATh XUMHYECKUE DJIEMEHTHI C OMOPOW Ha ompeneicHus (PU3NIECKOro CMbIcia MUQPPOBBIX JTaHHBIX
MePUOINYECKON TaOJINIIHI;

yMEHUE KIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTAHMUYECKHE BEIIECTBA U XMMHUYECKUE PEaKlMyd C OMOopoil Ha
CXEMBbI; OTIPEJIENSITh BAJIGHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX AJIEMEHTOB, BUJl XUMUYECKOM CBSI3U U TUIT KPUCTATIIMYECKON
CTPYKTYPBI B COCIMHEHUSIX, 3apsiji MOHA, XapaKTep CPelbl B BOJHBIX pacTBOpax BEHIECTB (KUCIOT, OCHOBAHMI), OKUCIUTENh U
BOCCTAHOBUTENb M0 AITOPUTMY YU€OHBIX JEHCTBHUIA;

yYMEHHUE XapaKTepH30BaTh C OMOPOM Ha cxeMy (pU3MYEecKne U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H,
BOJIOpOJI, TpaduT, aiMa3, KpeMHU, a30T, hocdop, cepa, XJIop, HaTPUl, KaJIUii, MarHUM, KaJbIIUd, aTFOMUHHUM, 5KEJI€30) U CIOKHBIX
BEILIECTB, B TOM YHCJI€ UX BOJHBIX PacCTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJAOPO/I, CEPOBOJOPO, OKCUJIBI M TUIPOKCHIBI METAJIOB
| - ITA rpynn, amtomunus, meau (II), muuka, sxenesza (II u I11), okcuast yruepoaa (I u IV), kpemuust (1V), azota u pocdopa (III u
V), cepsl (IV u VI), cepuucras, cepnas, a3otucras, a3otHasi, pochopHas, yroiabHas, KpeMHUEBasi KUCIOTa U UX COJIN); OMKUCHIBATh
C ONOPOY Ha TUIAaH U KJIFOYEBBIE CJI0BA; YMEHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
COCTaBa U CTPOCHHUS MOCIIC TPEABAPUTEILHOIO aHaJIM3a M0 PyKOBOJICTBOM Iearora, NpUuMEeHEHHE BEIIeCTB B 3ABUCUMOCTH OT UX
CBOMCTB, BO3MOXHOCTh MPOTEKAHUSI XUMHUUYECKUX MPEBPAIICHUN B PAa3IMYHBIX YCJIOBUSX, BIMSHUE BEIIECTB M XUMHUUYECKUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U OKPY KAIOIIYIO TPUPOJHYIO CPENY;

yYMEHHUE COCTaBJIAThH IO 00pasily, CXeMe, allrOPUTMY YUEOHBIX JEHCTBUNA MOJICKYJISIPHBIE U MOHHBIC YPaBHEHUS PEaKIvii (B
TOM YHCIIE PEeaKIIMil HOHHOTO OOMEHAa ¥ OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIN ), WILTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA
U3YyUYEHHBIX KJIACCOB / TPYIII HEOPraHWMYECKUX BEIIECTB, a TAKXKE MOATBEPIKIAIONINX TeHETHUCCKYIO B3aUMOCBSA3b MEXK/Iy HUMHU;

YMEHHE BBIUUCIATH OTHOCUTEIbHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOIO
AJIEMEHTa B COCIMHEHNH, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMOPOH Ha
oOmrue hopMyJsbl; YMEHHUE MPOBOIUTH PACUETHI IO YPABHEHUSIM XUMHUECKUX PEAKIIMA U HAXOIUTh KOJIMYECTBO BEIIECTBA, O0BEM
¥ MacCy peareHTOB WX MPOyKTOB PEAKIIMU C OTIOPOM Ha 00pasel], alrOPUTM yueOHBIX JCHCTBUN;

BJIaJICHUE OCHOBHBIMH METOJIAaMH HAY4YHOTO MO3HaHUs (HAOIIOJIEHUE, U3MEPEHHUE, DKCIEPUMEHT, MOJICTUPOBAHUE) TPU
M3YUYCHHUH BEIICCTB U XUMHUYECKUX SIBJICHUM C OMOPOI Ha aJiTOPUTM y4E€OHBIX JEMCTBUI; yMEeHUE cHOPMYIUPOBATH MPOOJIEMY U
MPEUIOKUTh TyTH €€ PEelIeHUs] C MOMOIIBI0 Teaarora; 3HaHhe OCHOB 0€30MacHOM paboThl ¢ XMMHUYECKUMHU BEIICCTBAMH,
XUMHUYECKOU MocyA0i 1 1a00paTOpHBIM 000PYI0BAHUEM;
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HAJIMYME TMPAKTHYECKUX HABBIKOB TUTAHUPOBAHUS W OCYIIECTBICHUS CIEAYIONIUX XWMHUUYECKHX DSKCIIEPUMEHTOB IO
PYKOBOJICTBOM YYHTEIS ¢ 00CYXICHUEM TUTaHa paOOTHI UM COCTaBICHUEM TaOJINIIBI:

U3Y4YCHHUE U ONMCAaHNUE (PU3NICCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3HMUECKUMHU ¥ XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHNUS XUMUYECKUX PEAKITNN;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHus: CMecel;

MOJIy4eHHE KUCIIOPO/ia U U3YYEHUE €ro CBOMCTB;

MOJIy4eHHUE BOJIOPOJIa U U3YUYEHHE €T0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3YyYEHUE €ro CBONCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIMPEICICHHON MacCOBOM J10JIel paCTBOPEHHOI'O BEIIECTBA;

HCCJIEIOBAHUE U ONTUCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

pUMEHEHUE WHIUKATOPOB (JTaKMyca, METHIIOpamka U GeHomdTanenHa) sl ONpeaeieHus XapakTepa Cpebl B pacTBOpax
KHCJIOT U IIEJIOYEH;

W3YYCHUE B3aUMOJICHCTBUS KUCIIOT C METAJIJIaMH, OKCHIAMH METAJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH,
COJISIMH,

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJTHOTO METajlIa IPYTruM U3 pacTBOpa COJIH;

Ucclen0BaHne aM(POTEPHBIX CBOMCTB THAPOKCUJIOB ATFOMUHMS U IIUHKA;

pelIeHe SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe « OCHOBHBIE KIIACCHI HEOPTAHUUYECKUX COCTMHEHUI;

pEeIlIeHe SKCIIEPUMEHTAIBHBIX 3324 M0 TeMe «DJIEKTPOIUTHIECKAs TUCCOLUAIIUS;

peIIeHNe SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeinme HeMeTamibl U UX COSTUHEHUS»;

peIIeHNe SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe « BaxkHelre MeTajibl U UX COSTUHEHUS;

XUMHUYECKHE IKCTIEPUMEHTHI, WILTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI PEaKIil HOHHOTO 0OMEHa;

KaueCTBCHHbBIC PEAKIIUU HA MPUCYTCTBYIOININE B BOJHBIX PACTBOPAX MOHBI: XJIOPHUA-, OpoMUa-, UOAUI-, Cyibdart-, pocdar-,
KapOOHAT-, CUIIMKAT-aHUOHBI, THIPOKCUI-HOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIHs, aTFOMUHMS, Kele3a (2+) u xenesa (3+),
Menu (2+), IMHKa;

YMEHUE TIPEJICTABIIATh PE3yJIbTaThl SKCIEPUMEHTa B (pOpME BBIBOJIOB, JOKA3aTEIbCTB, TPa)UKOB W TAOJHUIl M BBISBISITH
AMITUPUYECKUE 3aKOHOMEPHOCTH;
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BJIaJICHHE TpaBWiIaMH Oe€30MacHOro oOpalleHusi C BEIIECTBAMHU, HCIIOJIB3YEMBIMH B TOBCETHEBHOW JKHU3HH, a TaKXkKe
MpaBUJIaMU TOBEACHUS B IEISIX COCPEXKEHHUS 30POBBS W OKPYXKAlOIIeH MpUPOTHON cpeibl; MOHUMaHHE Bpeaa (OMacHOCTH)
BO3/ICHCTBHS Ha KUBbIE OPTraHU3MBI ONPEIEICHHBIX BEIIECTB, a TAKKE CIIOCOOOB YMEHBIICHHS U MPEIOTBPAILICHUSI UX BPEIHOTO
BO3/ICHCTBHS; TOHUMAaHUE 3HAYCHUS KUPOB, OCIKOB, YIIIEBOAOB I OpraHN3Ma YeJIOBEKa;

BJIaJICHUE OCHOBAMHU XMMHUYECKON IPAMOTHOCTH, BKIIFOUAIOIIEH YMEHHE TPaBUIBHO MCIOJIb30BaTh U3YUEHHBIE BEIIECTBA U
MaTepuaibl (B TOM 4YMCIe, MUHEpAJIbHbIE YAOOPEHHs, METaJUIbl U CIUIaBbl, IMPOAYKTHI MEPEpPaOOTKH MPUPOIHBIX HCTOYHHUKOB
yTJI€BOJOPOAOB (YT, IPUPOIHOTO ra3a, HEPTH) B OBITY, CETLCKOM XO3SIHCTBE, HA IPOU3BOCTBE; YMEHUE MPUBOAUTH PUMEPHI
IIPaBUJIBHOTO MCIOJIb30BaHUS U3YUECHHBIX BELIECTB U MAaTEPUAIIOB;

YMEHHE YCTaHABIMBATh CBA3U MEX/1y PEaJIbHO HA0JII01aéMbIMU XUMUYECKUMU SIBJICHUSMU U IPOLECCAMU, TPOUCXOASIIUMU
B MaKpo- U MUKPOMHpPE, OOBSICHATh IPUUMHBI MHOTOOOPa3Hsl BELLIECTB; YMEHUE UHTETPUPOBATh XMMUUYECKHE 3HAHUS CO 3HAHUSIMU
APYTUX Y4EOHBIX IPEIMETOB C MOMOLIBIO NIEAArora;

npejcTaBieHue o cepax MpodhecCHOHATBHON NEATENbHOCTH, CBSI3aHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JIOCTHMKEHUSAX XUMUYECKOM HAyKH; HAJIMYUE OIbITa padOThl C Pa3aUYHBIMH MCTOYHHKAMU MH(POPMALMH IO
XUMUHU (HAy4YHO-TIOMYyJIsIpHAs JIMTEpaTypa, CIOBApPH, CIPABOYHHKH, WHTEPHET-PECYPCHI) C OMOPOM Ha QJIrOPUTM: YMEHHE
00BEKTHBHO OLIEHMBATHh HMHPOPMALIMIO O BELIECTBAX, UX MPEBPAILICHUIX U TPAKTUYECKOM TPUMEHEHUHU.

TpeboBaHus K TPEAMETHBIM pPe3yjibTaTaM OCBOCHHS yUeOHOI0 npeaMeTa « XUMUs, pacipeeeHHbIe Mo rogamM oO0ydeHus

Pe3ynbTaThl 0 rojiaM GOpMYyJIUPYIOTCS M0 MPUHIIMITY A00aBJICHUSI HOBBIX PE3YJbTATOB OT T'OJla K TO/AY, YK€ Ha3BaHHBIC B
MpEAbIAYIIUX FoaxX MO3UILIHNH, KaK MPaBUIIO, JOCIOBHO HE MOBTOPSIOTCSA, HO YUHUTHIBAIOTCS (PE3yibTaThl OYEPEIHOrO roja Mo
YMOJIYAHUIO BKJIFOUAIOT PE3YJIbTaThl MPEABIYIINX JIET).

8 KJIIACC

PaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSTHI: aTOM, MOJIEKYJIa, XHMUYECKHUM 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE
BELIECTBO, CMECH (OAHOPOIHAS M HEOAHOPOHAS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasl J10Ji1 XMMHUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBIN 00BbEM, OKCUA, KHCIIOTA,
OCHOBaHHE, COJIb, *3JEKTPOOTPUIATENBHOCTD™, CTENIEHb OKUCIEHUS, XUMUYECKas peakiys, KjIacCupUKalis peakuuid: peakiuu
COCIMHEHHUSI, PEAKIMH PA3JIOKEHUS], PEAKIIMU 3aMEUIEeHUs, peakuu oOMEHa, 3K30- U SHIOTEPMUYECKHE PEAKIMH; *TErIOBOU
s deKT peakun™; Aapo aroma, SIEKTPOHHBIN CIION aroma, aTOMHAasi OpOUTallb, paguyc aTOMa, XUMUYeCKas CBSI3b, MOJSPHAS U
HEIOJISIpHAs KOBAJEHTHasl CBA3b, MOHHAs CBsI3b, MOH, KAaTWOH, aHWUOH, pPacTBOp, MaccoBas J0Jis BellecTBa (IIPOLIEHTHAs
KOHLIEHTpaLus) B pacTBOPE;
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WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHUH (CM. M. 1) M NMPUMEHATH 3THU MOHATUS NMPHU ONHCAHHUH
BEILIECTB U UX NIPEBPALICHUN;

UCITIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY ISl COCTaBJIeHUs (OPMYJ BEIIECTB, MOJIEKYJSPHBIX YPAaBHEHHH XUMHUYECKUX
peaKkIui, AIEeKTPOHHOTO OanaHca;

ONPENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX; CTENEHb OKUCIECHHS JIEMEHTOB B OMHAPHBIX
COEIMHEHUAX C OMOPOU Ha ONPEICIICHUS], B TOM YHCIIE CTPYKTYPHUPOBAHHBIE; IPUHAIIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIacCy
COEIMHEHUI 10 hopMyraM; BUJ XUMUYECKOUN CBSI3H (KOBAJIEHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

UMETh IPEJICTABICHHE O CHCTEME XUMUYECKHUX 3HAHUW, YMETh C MOMOIIBIO YUYUTENS NPUMEHATh CHCTEMY XMMHYECKUX
3HAHUU, 1711 YCTAHOBIICHUS B3aMMOCBS3H MEXKIY U3YUEHHBIM MaTepUalioM U MPU MOIYYEHUH HOBBIX 3HAHUI, a TaKXkKe Mpu paboTte
C UCTOYHUKAMU XUMHUYECKON nHpopMarmu. OpUEeHTUPOBATHCS B OHATUSAX U ONIEPUPOBATh MU Ha 0a30BOM YPOBHE, IPUMEHSTh
IIPY BBITIOJTHEHUH YUEOHBIX 3a/laHUi U PEILICHUHU PACUETHBIX 3a7ja4 C ONIOPON Ha aJITOPUTM yUEOHBIX IeHCTBUN U3yUEHHbIE 3aKOHBI
U TEOPHUHU: 3aKOH coxpaHeHUs Macchl, [lepuoanueckuii 3akon J.1. MenaeneeBa, *3ak0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOra/ipo;
aTOMHO-MOJIEKYJIsipHas Teopusa. COOTHOCUTh 0003HAUEHHUS, KOTOpbIE UMEIOTCs B Tabnuue «llepuoanueckas cuctemMa XUMHYECKHX
sanemeHToB /Jl. . MeHpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsjl
a11pa, 00IIee YMUCIIO AIEKTPOHOB U PACHPEIETIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTBHI; HEOPraHMYECKUE BEIIECTBA; XMMHUYECKHE peaKuuu (M0 YHMCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTEIIEHH OKUCIEHUS XMMUYECKHX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX KJIAcCOB, MOJTBEP)KIas ONHUCaHUE
IIPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUI C OIIOPOM HA CXEMBI,

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBA M CTPOEHUS; BO3MOYKHOCTH NPOTEKAHUS XMMHYECKUX
MPEBPALICHUI B Pa3IMYHbIX YCIOBHUIX MOCIIE MPEIBAPUTEIHLHOTO 00CYXKICHHUS C MEAarorom;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JTOJIFO XMMHUYECKOTO AJIEMEHTA IO
dbopMyIie COeMHEHHs; MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPaBHEHUIO XMMHUYECKOM peakiuu C
ONIOPOM Ha aJITOPUTM;

NPUMEHSATH OCHOBHBIE OIEpallMid MBICIUTEIbHOW JAESTENbHOCTH — aHaju3 M CHUHTE3, CpaBHEHUe, 0000I1IeHue,
CUCTEMaTHU3alIMsl, KJlacCU(DUKAIUs, BBISBICHHE TPUUYUHHO-CIIEICTBEHHBIX CBSI3€1 — 1JIs1 U3yUYEHUsI CBOMCTB BEIIECTB U XUMHUECKHUX
peaKiMii; eCTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS — HaOJ0/IeHHUe, U3MEPEHUE, MOJICTUPOBAHKE, SKCIEPUMEHT *(peajbHbI U
MBICJIEHHBIN)* 10 pyKOBOACTBOM I€/1arora;

CJIeI0OBaTh MpaBWJIaM I[OJIb30BAaHUSA XUMHUYECKON MOCynodM H JabopaTOpHBIM OO0OpYIOBAHHMEM, a TaKXe MpaBUiIaM
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oOpareHusi ¢ BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHMSIMH TIO BBITIOJHEHUIO J1a0OpPaTOPHBIX XWMHUYECKHX OIBITOB TIO
MOJIYYECHUIO U COOMpPAaHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KUCIOPOJa), MPUTOTOBICHHUIO PACTBOPOB C OMNPEACIEHHOMN
MacCOBOHM JOJIell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh M TMPOBOJUTh XWMHUYECKHE SKCIEPHUMEHTHI IO PACIIO3HABAHUIO
PacTBOPOB IIEJIOYCH W KHUCJIOT C MOMOIIBI0 WHIWKATOPOB (JIakmyc, (peHondTamenH, METUIOpAaHK U Jp.), TOATBEPKIAIOITIX
KaueCTBCHHBIN COCTAaB HEOPTAaHMIECKUX BEIMIECTB (KAaUECTBEHHBIC PEAKIIMK HA NOHBI) TTOJI PYKOBOJICTBOM II€1arora.

9 KIIACC

PaCKpbIBaTh CMBICIT OCHOBHBIX XUMUUECKUX MOHATHI: XUMUUECKUM IIIEMEHT, aTOM, MOJIEKYJia, MIOH, KATUOH, aHUOH, TPOCTOE
BEILIECTBO, CJII0KHOE BEILIECTBO, BAJICHTHOCTD, JIEKTPOOTPULIATELHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaklus, XUMUIeCKas
CBA3b, *TEIJIOBOW 3(PPeKT peakuuu, Moib™, MOJSIPHBIA OOBEM, PACTBOP; ANEKTPOJUTHI, HEIIEKTPOJUTHI, SIEKTPOIUTUYECKAS
JUCCOLIMAIINS, PEAKIIMKM MOHHOTO OOMEHa, KaTalu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pPEaKIUuu™,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEINIb, OKHCJIEHHUE U BOCCTAHOBIICHHE, AJUIOTPOIIHS,
aM(pOTEPHOCTh, XUMUYECKas CBSI3b (KOBAJIEHTHAs, HOHHAs, METAJNIMYECKasl), KpUCTaJUIMUecKasi pemérka, *Koppo3usi METalIoB,
CIUTaBBI; CKOPOCTh XUMHUECKOM peakiuu™, mpeaenbHo aonyctumas konuentpamus (I1IJIK) Bemectna;

WJUTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XHMUYECKMX MOHSATHH (CM. M. 1) M NPUMEHSTh 3TH MOHATUS MPU OMUCAHUU
BEIIECTB U UX IIPEBPAILCHUN;

UCIIOJI30BaTh 3HAKU U CUMBOJIBI Il (PUKCALMU PE3yJIbTaTOB HAOIIOACHUM, cOCTaBIeHUS! (POPMYJT BEILIECTB U YpaBHEHUI
XUMUYECKUX PEaKIiuii, 3alIMCU JaHHBIX YCIIOBHM 3aaa4. Mcnons3oBaTh 0003HaueHus1, uMetoluecs B [lepuoanueckoit cucreme u
Ta0JUIIe PACTBOPUMOCTU KUCJIOT, OCHOBAHUM U COJICH B BOJIC JJIsl BHITIOJHEHUSI 3a/JaHUM.

ONPENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHUX DJJIEMEHTOB B COCJAMHEHHUSX PAa3IUYHOTO COCTaBa;
MPUHAAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCYy COEIMHEHUI ¢ OMOPOM HAa ONpeeNieH s, B TOM YHCIIE CTPYKTYPUPOBAHHBIE;
BHJIbl XUMHUECKOH CBsI3U (KOBaJIEHTHAsI, MOHHAs, METAJNINUECKasi) B HEOPTaHUUECKUX COSAMHEHUSX; 3aps]l UOHA 110 XUMHYECKON
dhopmyiie; XxapakTep Cpelibl B BOJHBIX pacTBOPAaX KUCJIOT U MIEI0UEH, *TUIl KPUCTATUTMUYECKON PEIIETKU KOHKPETHOTO BEIleCTBa™;

packpeiBath cMmbica Ilepuoanueckoro 3akona J[.JM. MeHnneneeBa U AEMOHCTPUPOBATh €r0 MOHUMAHUE: *OMHUCHIBATH U
XapakTepu3oBaTe* TabmuuHyro ¢opmy Ilepmomanueckoid cUCTEMbl XUMHYECKHX DJIEMEHTOB: pas3linyaTh MOHITHS «TJaBHAs
noarpymnmna (A-rpynma)» u «nobdounas noarpynma (b-rpymma)», mansie U OoJbIINe TEPHOBI;, *COOTHOCUTH* 0003HAYCHMS,
KOTOpPbIE UMEIOTCS B MEPUOJINYECKON TAONUIIE, C YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX DJIEMEHTOB
(coctaB W 3apsn siapa, OOIIee YUCIO DJIEKTPOHOB M PACIHpE/eNieHHe WX MO DJICKTPOHHBIM CJIOSIM); *OOBICHATH™ 0O0IIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX SJIEMEHTOB U UX COCIMHEHUM B Mpelesiax MajiblX MNEPUOJIOB U TIABHBIX
HNOATPYHI C YYETOM CTPOEHUS UX ATOMOB;
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KJIaCCU(DUIMPOBATh XMMHUYECKUE DJIEMEHTHI; HEOPTAaHMYECKUE BEICCTBA; XMUMHUYECKHE pPEaKIuu (10 YHUCIy W COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(D(PEKTy, O M3MEHEHUIO CTETIEHEH OKHUCICHUS XUMHUYECKHX SJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu30BaTh (OMHUCHIBATh) O0OMME W CHenu(PUUIecKue XMMHYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX KIIACCOB,
MOATBEPIKIAsl ONMMMCAHKUE TTPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUUYECKHUX PEAKIIUN C OMOPOH
Ha CXEMBbI;

COCTaBJISITh YPaBHEHUS 3JICKTPOIUTUUECKON TUCCOIMAIIMN KUCIIOT, IEJI04Yed U COJIeH; OJIHbIE U COKpAIIEHHBIE YPaBHEHUS
peakiMii HOHHOTO OOMEHA; ypaBHEHUS pEaKlUid, MOATBEPKIAIOIIUX CYIIECTBOBAaHHE T€HETHUECKONU CBSI3M MEX]Yy BELIECTBAMHU
Pa3IUYHBIX KIJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OaliaHca
3TUX PEaKIUM;

MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BOZMOXHOCTH TPOTEKAHUS XUMUYECKUX MTPEBPAIICHHIA
MOCIIe MPEBAPUTETHLHOTO 00CYKIEHUS C TEIarOroM;

BBEIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJTFO XMMHUYECKOTO AJIEMEHTa 110
dbopMysie COeIMHEHHS; MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE; MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOW PEAKIIUU C
OTIOPOM Ha aJrOpUTM;

CJIEIOBATh TIPaBWJIAM TIOJIB30BAHUS XUMHUYECKON TIMOCYyN0H ¥ Ja0OpaTOpHBIM OOOpYJAOBaHHWEM, a TaKKe TpaBHIIaM
oOpareHusl ¢ BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB 10
MOJIYYSHUIO U COOUPaHUI0 ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMHU, TOJITBEPKIAAIONINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PAClO3HABATH OMBITHBIM MYTEM
XJIopua- OpomMua-, Hoaua-, KapooHat-, pocdar-, cunukar-, cyabdar-, THAPOKCHI-UOHBI, KATUOHBI AaMMOHUSI U MOHBI U3yYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OIEpPAllMd MBICIUTEILHON JIEATeTbHOCTH — aHalu3 W CHUHTE3, CpaBHEHUE, 0000IIeHue,
CUCTEMAaTHU3AIlNI0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€M — /Ui U3YYCHUS CBOMCTB BEIIECTB M XMUMHYECKHX PEAKIIHIA,
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOJIIOICHNE, N3MEPEHUE, MOJISTTMPOBAHKE, SIKCIIEPUMEHT (PEabHBINA U MBICIICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMHs 0CHOBHOW 00pa30BaTeNIbHOM MporpaMMbl 0CHOBHOTO 00111ero oopazosanus. [Ipu aTom Opranuzanus
BIIpaBE€ camMa BHOCUTb HM3MEHEHHs B COJEp)KaHUE U paclpeneieHue ydyeOHOro marepuajna Mo rogamM oOy4deHHs, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IJIaHMpOBaHMs i oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHHE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOX — B OTAEIIBHOM KJIACCE.

- BAPUAHT
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HExemI0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)

IIpumepHbIe TEMBI, OcHoBHOe coaep:xaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH
pacKpbIBaoIHe o0yuaromuxcst
JaHHBbIN pa3aen

NPOrpamMmbl,
1 KOJMY€eCTBO 4aCOB,
OTBOAMMOE HA X
H3y4eHue
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Tema 1. Xumusa —
Ba:KHAasl 00J1aCTh
€CTECTBO3HAHHUS U
NMPaKTHYEeCKOM
JAeATeJIbHOCTH
YeJIOBEeKA

(5 1)

Paznen 1.IlepBoHayaibHble XUMHYecKHe MOHATHsA(20 1)

[Ipeamer xumun.* Posiib XUMHUH B )KM3HU YEJIOBEKA.

Xumus B cUCTEME HayK. MeTo1bl TO3HAHUS B
XUMHA.*

Tena u BemectBa. ®u3nyeckre CBOMCTBA BEILIECTB.

ArperatHoe cocTosiHue BeliecTB. YucTeie
BenlecTBa U cMecu. CriocoObl pa3iesieHus cMecei.
dusnyeckue u xuMmuueckue sapienus. [IpusHaku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX PEaKIIUH.
3HaAKOMCTBO C IIpaBUJIaMHU 0€30MaCHOCTH U
npuéMaMu paboThl B XUMUYECKOM TabopaTopuu.
JleMoHCTpaL U

1. JTabopaTopHOoe 060opyaOBaHUE.

2. PaznuvHbIe BUIBI XUMUYCCKOU TTOCY/IBI.

3. O0pas3Iipl BEUeCTB.

4. CriocoOsbI pasneneHus cmece (pumbTpoBaHue,
BbIMIApUBaHUE, TUCTUILIALMSA, XpoMaTorpadus).
JlabopaTopHble 1 NpakTHYeCKHEe PadoThI
JlabopamopHvie onvimul:

Onucanvie pU3nMUecKux CBONCTB BEIIECTB.
Pa3nenenue cMecu ¢ MOMOIIbIO MarHUTa.
IIpakxmuueckue pabomoi:

Ne 1. JIaGopaTtopHoe 060py10BaHHE U IPHEMBI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi pabOTH B
XUMHUYECKOH JTabopaTopuu.

Ne 2. Ouncrka 3arpsA3HEHHON OBapEHHON COJIHA
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PackpbIBaTh CMBICIT U3y4acMbIX ITOHATUHI C IIOMOLIBIO I1€1arora.
PackpbIBaTh posib XUMHUHU B IPUPOJIE U KU3ZHU YEIOBEKA, €€ CBA3b
C IpyTUMH HaYKaMH.

Pa3nuuare yncThie BEleCTBa U CMECH; OJJHOPOIHBIE U
HEOJIHOPO/IHBIE CMECH;

Paznuyars pusnueckre u XMMHUYECKUE SIBJICHUS C OMIOPON Ha
OINpPEEIICHUS.

Onpenensars NpU3HAKA XUMUYECKUX PEAKIUN U YCIOBUS UX
IIPOTEKaHUS.

CrnenoBaTh IpaBuiiaM MOJIb30BaHUS XMMUYECKOM MOCYA0U U
nabopaTOpHBIM 000PYIOBAaHUEM, A TAKXKE MpaBUiiaM oOpaIeHus
C XMMUYECKMMH BEIlle-CTBAMH B COOTBETCTBUM C UHCTPYKLUUSAMHU
I10 BBIIIOJIHEHUIO IPAKTUUECKUX padOT MOl KOHTPOJIEM
nejarora.

[1nanupoBaTh ¥ NPOBOJUTH XUMUUECKHM SKCIIEPUMEHT 110
U3YyUYEHHIO U ONUCAHUIO (PU3MUYECKUX CBOWCTB BEILIECTB,
Croco0O0B pa3ziesieHusl CMeCel BEIECTB M0/ PyKOBOJICTBOM
nejiarora ¢ 00CyxJ1IeH1ueM I1aHa paboThl.

Hcnonp30BaTh NpU BHINOJHEHUH YY€OHBIX 3aJJaHUN U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKAHUS,
CIIPaBOYHBIE MaTepuUabl, pecypcel HTEpHETA IO
PYKOBOJICTBOM I€arora.

BricTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YIeOHUKA M CTIPABOYHBIX
MaTepUajoB, IPaMOTHO UCIOJIb30BaTh U3yUYEHHBIN TOHATUMHBIN
anmapat Kypca XUMHUHU



Tema 2. BemiecTBa
U XUMHYeCKHe peakiun
(15 q)

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE SJIEMEHTHI.
3HaKu (CUMBOJIbI) XUMUYECKUX AJIEMEHTOB.
IIpocTble u cioXxHbIe BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocrana BelecTB.* OTHOCUTENIbHAS aTOMHAs Macca.
OTtHocutenbHas MOJIEKyJIApHas Macca. MaccoBas
JI0JIs1 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHHUU.
DuU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKas
peakuus. [Ipu3Haku U ycinoBHs IpOTEKAHUS
XUMHYECKUX peakuid. XMMUYECKUE YPaBHEHHUS.
THMBI XUMUYECKUX PeaKIUi (COeTMHEHHUS,
pasnokeHus1, 3aMelIeHns, 0OMeHa).

3aKOH COXpaHEHUs1 MacChl BELIECTB.

*M. B. JIoMOHOCOB — YUYE€HBIN-IHIIMKIONEINUCT. ™
JleMoHCTpanun

®dusnueckue ABIEHUs (pacTUpaHue caxapa B
CTYTIKE, KUTICHUE W KOHJICHCAIIUsI BOJIBI U T. II.).
XuMu4eckue siBIeHus (TOpeHue CBeYH,
paslioKeHue caxapa, B3auMOJICUCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus,

paznoxxenue ruapokcuna meau(ll),
B3aMMO/JICUCTBHUE J)KeJe3a C CEPOM, B3aUMOACHCTBUE
kene3a ¢ pactBopom conu meau(Il)).

OnbIT, WITIOCTPUPYIOIINUM 3aKOH COXPaHEHUS
MAaccCHhI.

JlabopaTopHble U NpaKkTHYecKue padoTbl
JlaGopaTopHBIE OTIBITHI:

[Tpumeps! pusnveckux sSBICHUM (TUTaBICHUE
BOCKa, TassHHE JIbJIA).

[IpuMepsl XUMHUYECKHX SIBIEHUN (ITPOKAIMBaHUE
MEJIHOU MPOBOJIOKH, B3AMMOJICHICTBHE Mea C
KHCJIOTOM).
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[IpuMeHsTh ecTeCTBEHHO-HAYyYHbIE METO/IbI T03HAHUS (B TOM
qucie HaboAeHNe, MOICITMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OTEepPaIlUU MBICIUTEIbHOU NESTEIbHOCTH
(cpaBHEHUe, KIaccu(pUKALNA) 7151 U3YYEHUS BEIIECTB U
XMMHUYECKUX PEaKIIHii C OTIOPOM Ha aJITOPUTM UJIH CXEMY.
PackpeiBath CMBICT H3y4aeMbIX IOHATHI U 3aKOHOB U
MPUMEHSITh 3T MOHATHUS MPU OMHMCAHUU CBOMCTB BEIIECTB M UX
IIPEBPALICHUI ¢ ONIOPOM Ha IJIaH U KJIFOUEBbIE CJIOBA.
Paznuuath pusnueckue u XUMUYECKUE SIBICHUS, OOBICHITH UX
CYLIHOCTb C TOUYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS C
OTIOPOY Ha OIPEICTICHHS U CXEMBI.

Onpenensts NpU3HAKU XUMHUECKUX PEAKLIUN, YCIOBUS UX
MPOTEKAHUS.

OOBSACHATH CyITHOCTD (PU3MUECKUX M XUMHUECKUX SIBJICHUH C
TOYKH 3PEHUS AaTOMHO-MOJIEKYJISIPHOTO YUEHUS C
MCII0JIb30BAaHNUEM BU3YaJIbHOM OIOPBI.

KnaccugunupoBars XuMU4eckue peakluu (110 YUCIy U COCTaBy
pearupyromux 1 00pa3yroIuxcs BEIMIECTB) C OMOPON Ha CXEMBI.
CoctaBnath (hopMysibl OMHAPHBIX BEIIECTB MO BAJIGHTHOCTU U
OTpeNieNATh BAIEHTHOCTH 110 (hOpMyJiaM BEILECTB € OMOPOH Ha
QJITOPUTM Y4EOHBIX JEHCTBUI.

PacctaBnsaTh KO3 GUIMEHTH B YPABHEHUSAX XUMHYECKHX
peaxiuii ¢ onopoi Ha aIroOpuTM Y4eOHBIX JeHCTBHIA.
CrnenoBarh npaBuiIaM MOJIb30BAHNS XUMUYECKOH MOCYA0H U
1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE TIPABUIIAM OOPAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUSIMU IO BBITIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MOJI KOHTPOJIEM IIe/1arora.
Mcronb30BaTh NpH BHITOIHEHUN YYEOHBIX 3a/JaHUH U B
MIPOLIECCE UCCIIEI0BATENBCKON NEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATypy XUMHUECKOTO COJIEPKaHMS,
CIpaBOYHBIE MaTepHalibl, pecypchl MIHTepHEeTa 1o/1 pyKOBOJICTBOM
nezarora.

BricTpauBath pa3BEpHYThIE MUCEMEHHBIE U YCTHBIE OTBETHI C
OIopoii Ha HH(pOpPMAIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX



Tema 3. Bo3ayx.
Kucnopopa. llonsiTue 06
OKCHIAX

(54)

Mozenu aToMOB U MOJIEKYJT

[Tpaktuyeckas padora Ne3 [Ipu3Haky npoTeKaHus
XUMHUYECKHUX peaKuil

Boruuciaenus

— OTHOCHUTEJIBHOM MOJIEKYJISIPHOM Macchl
BEIIECTB;

— MAacCcOBOM JI0JIM XMMHUYECKOI'0 3JIEMEHTA 110
dbopMyIie coeTuHEHUSI.

MaTepHaoB, IPaMOTHO UCIIOJIb30BaTh U3yYEHHBIH NOHATHIHBIHI
anmapaT Kypca XUMUU

Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HeopraHuyeckux Bemrects (30 u)

Bo3ayx — cmech razos. CocraB Bo3yxa.
Kucnopox — sneMeHT 1 mpocToe Bele-

cTBO. 0301 — *aJNIOTPOITHAs MOUDUKAIUS
Kucinopoaa.* HaxoxaeHne Kuciopoaa B Ipupoe,
¢du3nueckre U XMMUYECKHE CBOMCTBA (peaKkuu
OKHCIICHHS, TOpEeHHE). Y CJI0BUSI BOSHUKHOBEHUS U
npekpaiieHus ropeaus. Ilonstue o0 okcuaax.
*Cnoco0bl OJTy4eHHUs! KUCIOpo/a B 1JabopaTopuu
U poMbInuIeHHOCTH. * [IpuMeHeHne kucioposa.
KpyroBopot kucioposaa B mpupoe.

*TeruoBoit 3P PeKT XMMUYECKON peakIuy,
MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHHUH, IK30™-
Y SHJIOTEPMUYECKUX PEaKIHUIX.

*TonnuBo (HeQTH, yroyib U MeTaH). 3arpsa3HeHNe
BO3/1yXa, CIIOCOOBI €r0 MPEJOTBPALICHHUS.
VYcunenne napHukoBoro 3¢ ¢dekra, pa3pylieHme
030HOBOTI'O CJIOSL.™

JleMoOHCTpaLun

BsaumoneiictBue docdopa, cepsl u xenesa ¢
KHCJIOPOIOM (BO3MOYKHO MCIIOJIb30BaHUE
BHJICOOIIBITOB).

Omnpenenenue coaepKaHus KUCIOPOa B BO3IyXe.
OnbITHL, 1EMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U MTPEKPAILEHUS TOPEHMUSL.
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PackppiBaTh CMBICT H3y4aeMbIX TOHATHH M IPUMEHSTH 3TH
TIOHATHS TIPH ONIMCAaHUH CBOICTB BEIIECTB M UX MPEBPAIICHUI C
UCIIOJIb30BAHUEM OITOPHBIX CJIOB U KITHIIE.

XapakTepu3oBaTh (OMUCHIBATh)C ONOPOLL HA NIAH, CXEMY,
KpamKyio 3anucs

COCTaB BO3/lyXa, (PU3MUYECKHE U XU-MHUYECKHE CBOMCTBA
KHCJIOPO/a, CIIOCOOBI €ro MOSyYeHUs, IPUMEHEHNE U 3HaYeHHE
B IIPUPOJIE U JKU3HU YEIOBEKA.

Cpasnusamuv peakyuu 20peHus U MEONEHHO20 OKUCIEHUS C
MpeBapUTEILHBIM O0CYXK/ICHUEM MTapaMeTPOB CPABHEHUSI.
CoOupate mpubOPHI I MOTYUEHUsI KUCIOpOo/ia (BHITECHEHUEM
BOJIbI U BO3/1yXQ).

Pacrio3HaBaTh ONBITHBIM IYTEM KHUCIOPOJ MOJT KOHTPOJIEM
nearora.

Hcrnonb30BaTh XUMUYECKYIO CUMBOJUKY JUIS COCTaBJICHUS
(dbopMyIT BenecTB, MOJIEKYISIPHBIX YPaBHEHHH XHMUYECKHX
peakIuii ¢ ydacTHEeM KUCIOPO/a.

OOBSCHATH CYNTHOCTD SKOJIOTHIECKHUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CrnenoBath npaBuiiaM 6e30macHoi paboTsl B 1TaOOpaTOpUH MIPH
HCTIOJIb30BAHUM XMMUYECKON TOCY/IbI U 000pYI0OBAHUS 10T
KOHTPOJIEM IIe/Iarora, a TakXKe MpaBuiiaM OOpaIeHUs C TOPIOYNMH
BEILIECTBAMHU B OBITY.

[TmaHMpOBAaTh M OCYIECTBIATH HA MPAKTHUKE XMMHUYCCKHE



JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHBIN OMBIT:

O3znHakomiieHHE ¢ 00pa3liaMu OKCHJIOB.
[IpakTuyeckas padora:

Neo 4. TTonyueHue Kuciopoaa, U3y4eHue ero
CBOWCTB.

Beruuciaenus

— MOJIEKYJISIPHOM Macchl KUCIOPOJa U 030Ha Ha
OCHOBaHUHU aTOMHOM MacChl XUMUYECKOTO
3JIEMEHTa
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HKCIIEPUMEHTBI, IPOBOIUTH HAOJIOIEHNUS, 1€/1aTh BBIBO/IBI 110
pe3yabTaTaM dKCIIEPUMEHTA 10 PYKOBOACTBOM II€Jarora.
VY4acTBOBaTh B COBMECTHOI padoTe B Ipymie.

Vcronb30BaTh MpH BHIIOTHEHUN YYEOHBIX 3a/IaHUH U B
IIPOLIECCE MCCIIEN0BATENBCKON JEATEIIBHOCTH Hay4YHO-
HOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKAHUS,
CIIPaBOYHbBIE MaTepuUabl, pecypcsl IHTEpHETa IO
PYKOBOJCTBOM II€Jarora.

BricTpanBath pa3BEpHYThIE NMCHMEHHBIE U YCTHBIE OTBETHI C
01opoi Ha nH(popMalKIO U3 YUeOHHUKA U CIIPABOYHBIX MaTEpUAJIOB
C OIIOPOH Ha IUIaH, TPAMOTHO UCIIOJIb30BaTh U3Y4YEHHBIN
MTOHATUMHBIN armapar Kypca XuMuu



Tema 4. Bogopos.
IlonsiTHE 0 KHCJIOTAX
H COJIAX

(5 1)

Tema 5.
KoanuyecTBeHHBIE
OTHOIIIEHUY B XMMHUHU

(4 1)

Boniopoa — 35eMeHT 1 poCcToe BEIIECTBO.
Haxoxpaenwue B pupojae, Gpusndeckue u
XUMHUYECKHE CBOWCTBA (HA MpUMeEpe
B3aMMO/ICHCTBHS C HEMETa/lIaMHi M OKCUIaMH
METaJUIOB), IPUMEHEHHUE, *CIIOCOOBI OTyYeHUS. ™
IToHsTHE O KHCIIOTAX U COJIAX.

JdemMoHCcTpauMu

[Tomryuenue, coOupanue M pacro3HaBaHUE
BOJIOPOJIA.

I'openue Bogopona.

BsaunmoneiictBue Bogopoaa ¢ okcumom meau(ll).
JlabopaTopHble 1 NpakTHYeCKHEe PadoThI
JlaGopaTOpHBI OTIBIT:

BzauMmoeiicTBHE KHCIOT ¢ METaIaMH.
[IpakTuueckas padoTa:

Ne 5. ITonmyuenue Bogopoaa, U3y4eHHUE €ro
CBOMCTB.

Boruuciaenus

— MOJIEKYJISIPHOM MacChl BEIIECTBA HA OCHOBAHUU
aTOMHOM MacChl XUMHUYECKHX DJIEMCHTOB

KomnuectBo BemectBa. Moisb. Moisipaast Macca.
3akoH ABorajpo. MomnsipHblif 00BEM ra3oB.
Pacy€Tpl M0 XUMUYECKUM YPABHEHUSIM.
JleMoHcTpanus

OO0pa3ibl BemecTB KOJIMUYeCTBOM 1 MOJIb.
Boruucienus

— 00b€Ma, KOJIMYeCcTBa BEILECTBA rasa Mo ero
U3BECTHOMY KOJIMYECTBY BELIECTBA MU 00BEMY;
— 00BEMOB T'a30B 10 YPaBHEHHIO pEeaKIIUU Ha
OCHOBE 3aKOHA O0BbEMHBIX OTHOIICHUI ra3oB
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PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTh 3TH
TIOHSITHSI IPU OMTMCAHUH CBOWCTB BEIIECTB U UX MPEBPAIICHUH.
XapakTepu30oBaTh (ONMUCHIBaTh) GU3NUECKHE U XUMUYECKUE
CBOICTBA BOJOPO/A, CIIOCOOBI €T0 MOIy4eHHs], TPUMEHEHHE C
OMOpPOY Ha IJIaH, KPaTKYIO 3alKCh, CXEMY.

Cobupath mpubOp AJIst TOTYYSHHS BOJIOPO/IA C UCTIOIH30BAHUEM
BU3YaJIbHOU OMOPHI

Mcronp30BaTh XUMHUYECKYIO CUMBOJIUKY JUISI COCTaBJICHUS
dbopMyI BelecTB, MOJICKYJISIPHBIX YPAaBHEHUN XUMHUECKUX
peaKkuuii ¢ yyacTHEM BOAOPOJA C ONIOPOM HA AIITOPUTM.
CnenoBath npaBuiiamM 0e301acHoi paboThl B 1a00paTOpUU MpU
MCTIOJIb30BAaHUHN XUMHUYECKOU TIOCY/IBI M 000PYIOBAHHUS ITO]T
KOHTPOJIEM IeJ[arora., a TakyKe MpaBuiiaM o0palieHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY

[TnmanupoBaTh U OCYIIECTBIATH HAa MPAKTUKE XUMUYECKHE
HKCTIEPUMEHTBI, TIPOBOIUTH HAOIOICHNS, JIETIaTh BBIBOJIBI T10
pe3yabpTaTaM dKCIIepUMEHTA MOJ1 PYKOBOACTBOM II€larora ¢
o0cyXIeHrneM T1aHa padoThl, C UCIOJIb30BAHUEM KITUIIIE.
VY4acTBOBaTH B COBMECTHOM paboTe B TpyIIIIE.

[TmanupoBaTh U OCYIIECTBIATH HA PAKTUKE XUMUYECKHE
OKCIIEPUMEHTBI, TIPOBOIUTH HAOIIOICHNS, JIETIaTh BBIBOJIBI TT0
pe3yabpTaTaM SKCIIepUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe B IpyIe

PackpbIBaTh CMBICIT U3y9a€MbIX ITOHSATHI U IPUMEHSITH OTH
MOHSITHS, & TAKXKe U3yYCHHBIE 3aKOHBI U TEOPUH ISl PEIICHUS
pacy€THBIX 337a4 ¢ TOMOIIBIO TIe/Iarora.

BbIucnsaTh MOJSIPHYIO MacCy BEUIECTB; KOJIMYECTBO BEIIECTBA,
00BEM raza, Maccy BEIIECTBa C OTMIOPOM Ha oOpaserlr, Ha
bopmybl;

[TpoBOAMTH PacUEThI 110 YPABHECHUSAM XUMHUYICCKUX PEAKITUH C
OII0pOii Ha 0Opasell, aNropuTM yU4eOHbIX ACHCTBUI: KOJIMUECTBA,
00BEMa, Macchl BEIIECTBA 10 U3BECTHOMY KOJIHUYECTBY, 00BEMY,
Macce peareHTOB WIH MPOAYKTOB PEAKITUH.

BricTpanBath pa3BEpHYThIE MUCHMEHHBIE  YCTHBIE OTBETHI C



Tema 6. Boaa.
PacrtBopsbl. [lonsitue 00
OCHOBAHHUAX

(54)

Bona, ee cocraB, cTpoeHHE, MOJIEKYIIBI.
Dusnyeckue cBOWCTBA BOALL. *AHaIN3 U CUHTE3 —
METO/Ibl U3YUYEHHSI COCTaBa BOJBL ™

XVMHYECKUE CBOKCTBA BOJIBI

(paznoxeHue, peakliuy ¢ HaTPUEM, OKCHUJIOM
KaJIbIIHs, OKcuaoM cepsl 1V .

CocraB ocHoBaHnuil. [lonsiTHEe 00 MHIUKATOpAX.
*Boga kak pactBoputeiib.* PacTBOpBHI.
*PacTBOpUMOCTb BELIECTB B BoJE.™
*HacsllieHHble 1 HEHACBILIEHHbIE PACTBOPHL. ™
MaccoBast 10111 BeLecTBa B pacTBOpE.

*Ponb pacTBOPOB B MPUPOJIE U B )KU3HU YETIOBEKA.
KpyroBopot Bozabl B ipupojie.* 3arpsizHeHne
IPUPOAHBIX BoA. OXpaHa M OYMCTKA PUPOIHBIX
BOJI.

JleMoHCTpanun

DNEeKTPOIN3 BO/bI; CHHTE3 BOJIbI; B3aUMO/JICICTBHE
BojbI ¢ Metaiiamu (Na, Ca) (Bo3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).

PacTBOpeHue BemecTs ¢ pa3nuyuHOM
pPacTBOPUMOCTHIO.

HccnenoBanne pacTBOPOB KUCIIOT U LIEIOYEN C
MOMOIIbIO0 UHAUKATOPOB.

JlabopaTopHble U NpaKkTHYecKue padoTbl
[TpakTrueckas pabora:

Ne 6. IlpuroroBienue pacTBOPOB ¢ ONPEAECIEHHON
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.
Bouruncienus

— C UCIIOJIb30BAaHNEM IIOHATHS «MACCOBast A0S
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ONOpOM Ha UH-

dopmaruio u3 yueOHHUKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
UCIOJIb30BATh U3yYCHHBIH MOHITUHHBIN anmapar Kypca XUMHH C
IIOMOILIBIO [IE/IArora.

PackpbIBaTh CMBICIT N3Y4aeMBIX MOHATHIA U IPUMEHSATH 3TH
HOHATUS NPU ONMCAHUU CBOMCTB BEIIECTB M UX NPEBpAILEHUIl ¢
MIOMOIIIBIO TIE/Iarora.

XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA BOJIBI,
e€ poJIb KaK paCTBOPUTEIIS B IPUPOIHBIX IPOIIEccax ¢ OMOPOn
Ha IJIaH U CXeMy.

CocTaBisTh ypaBHEHHS XUMUYECKUX PEAKIUH C Y4aCTHEM BOBI
C OIIOPOH Ha CXEeMY.

OOBSACHATH CYITHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM IIPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IpUMeECeid, MephI IO OXpaHe BOJ| OT 3arpsi3HEHHUS TIOCIIe
IpeBapUTENLHOIO CTPYKTYPUPOBAHUS MaTepuana.
[TmaHupoBaTh U OCYIIECTBIISATH HA MPAKTUKE XUMUIECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS, 1€1aTh BbI-

BOJIBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA 0T KOHTPOJIEM TIe/1arora,
C MCIIOJIb30BAaHUEM KJIMILIE.

CnenoBath npaBuiiamM 0e301macHoi paboThl B 1a00paTOpUu Hpu
UCIMOJIb30BAaHUU XUMHUYECKON TOCY/IbI M 000PYI0BaHUS 1101
KOHTPOJIEM Tearora.

[TpoBOIUTH BHIYMCIIEHUS C TPUMEHEHHEM TIOHSATHS «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» € ONMOPOM Ha (POPMYJIBL.
Vcnonb30BaTh MpH BHIMOJIHEHUH Y4eOHBIX 33JaHUN U B
IpoLecce UCCIIET0BATEIbCKON e TEeNbHOCTH Hay4YHO-
HOMYJIPHYIO JIUTEPATYPy XUMUYECKOTO COZepKAHUS,
CIpaBOYHBIC MaTepHaIbI, pecypchl MIHTepHEeTa 1o
PYKOBOJICTBOM II€Jlarora.

BeicTpanBathk pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OT0poi Ha HH(pOPMAITHIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHaJIoB, TPAMOTHO MCIOJIb30BATh U3YYEHHBIN TOHATUIHBIN



BEILECTBA B paCTBOPE» amnmnapar Kypca XMMUU I10CJIE IIPEABAPUTEIILHOIO
CTPYKTYpUPOBaAHUS MaTepuaia
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Tema 7. OcHOBHbBIE
KJIACCHI
HEOPraHM4YeCcKNX
coeMHEeHu

(11 )

Knaccudukanus HeoOpraHuueckux COeAMHEHUH.
Oxcunpl: cocTas, Ki1accupukaiys (OCHOBHBIE,
KHCIIOTHBIE, *aM(dOTepHBIC, HECOJICOOpa3yIOIIUE Ha
npumepe okcuaa yriepoaa |l u okcuaa azora ll,
HoMeHkarypa. [lomyuenue* okcuos
(B3auMoOIeHCTBHE C BOJOM, KHCIOTAMH,
IEJIOYaMH ).

OcHoBaHUs: cocTaB, Ki1accupuKkanus (IeI0u u
HEPAaCTBOPHUMBIE OCHOBAHUS ), HOMEHKJIATYpa.
Kucnoter: cocras, knaccudukarys, HOMCHKIATYpA,
buznyeckue 1 XuMUYECKHE CBONCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMH OKCUIAMU COJISIMU
Ha IPUMEPE COISTHOM M CEPHOM KUCIIOT), *CIIOCOOBI
noytydeHus.* Psiji ak THBHOCTH METaJUIOB.

Conu (cpennue): HOMEHKIIATypa, *crnocoObl
MOJIYYCHUS ™, B3aUMOJICHCTBUE COJIEH ¢ METaJlJIaMH,
KHCIIOTaMU, IIeJI0YaMH B COJISIMH.

['eneTndeckast CBA3b MEXKIY KJIaCCaMU
HEOPraHWYECKUX COeNMHEeHUM. ['eHeTnueckue
paabl. [lonsTue 06 aMmpoTepHBIX THAPOKCHUIAX HA
puMepe IUHKA W ATIOMUHUS. XUMHUYECKUE
CBOICTBa - B3aUMO/ICHCTBHE C KUCIOTAaMHU U
niesioyamu. PasznoskeHue npu HarpeBaHUU.
JleMoHCTpanuu

OO0pa3iibl HEOPraHUYECKUX BEIIECTB PATUIHBIX
KJIACCOB.

B3anmoneiicTBre pacTtBopa CEpHON KUCIOTHI C
okcuiom Meau(ll).

Peakuus nelTpanuzanuu.

BriTecHeHre 0IHOTO MeTallIa IPYTUM U3 pacTBOpa
COJIN.

JlabopaTopHbIe U NpaKkTHYecKue padoTbl
JlaGopaTopHBIE OTIBITHI:

BzaumopeincTBue KUCIOT ¢ METAJLUIAMM.
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Omnpenenenre OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COSIMHEHUIMA
1o mabJIoHYy.

CocTaBiieHre cXeM CTPOEHHUSI OCHOBHBIX KJIacCOB
HEOPraHWYECKUX COCAMHEHHUI Ha OCHOBE ONPE/ICICHUSI.

CocraBnenue (GopMyJll OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COEIMHEHUI U Ha3bIBAHUE UX 10 MEKYHAPOJIHOU U
TPUBUAIBHON HOMEHKJIATYpE C UCIOJIBb30BAaHUEM OIPEACTICHUS U
TaOIUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue n3ydaeMbIX BEIIECTB [0 COCTaBY U
ceolicmeam ¢ OTIOPOI Ha OTPECIICHHS], CXEMBI U TaOIUILy
pPacTBOPUMOCTH.

CocraBnenue TaOJIUIIbl TCHETHUYECKUX PAJIOB U CXEMBI
«['eneTnueckasi B3aMMOCBSA3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHHIN MO PYKOBOACTBOM II€/Iarora.
[IporHo3upoBaHre CBONCTB BEIIECTB HA OCHOBE OOIIMX
XUMHUYECKHUX CBOMCTB M3YYEHHBIX KJIACCOB, TPYII BEIIECTB, K
KOTOPBIM OHU OTHOCSTCS C UCIIOJIb30BAHUEM CXEMBI
«['eneTnyeckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCAMHEHUIN MO PYKOBOACTBOM II€Iarora.
CocraBneHue MOJIEKYJIIPHBIX YPABHEHUHN PEaKLUid,
WJUTFOCTPHUPYIOLIUX XUMHUECKHE CBOMCTBA M3YYCHHBIX KJIACCOB U
CnocoObl Noy4erls: BEIeCTB U3YYSHHBIX KIIACCOB, TPy, a
TaKKe MOJTBEPHKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3h MEXKITY
HUMH, C ONIOPOI Ha BEpOATbHYIO CXeMY B Ka4eCTBE 3pUTEIbHOU
OTIOPHI.

CocrapneHrue MOJIEKYJIIPHBIX YPaBHEHUN PEaKIIMid 110 CXeMaM C
IIpe/IBApUTENbHBIM 00CYX/I€HUEM BbIOOpa pearupyronmx
BEILECTB.

Brruncienne mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA KOJTUYECTRA,
00BEMa, Macchl BEIIECTBA MO0 KOJIMYECTBY, 00BEMY, Macce
PEareHTOB WX MPOAYKTOB PEAKIIUH 10 aJITOPUTMY.
[InanupoBaHue U OCYIIECTBICHUE HA MPAKTUKE XUMUYECKOTO
HKCIIEPUMEHTAa U HAOIIOCHUS 10 PYKOBOACTBOM yUUTEIIS.



[TonyyeHnre HepaCTBOPUMBIX OCHOBaHUH.
B3anmopeiicTBre HepaCTBOPUMBIX OCHOBAHUM C
KHCJIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuH.

[TpakTuyeckas padora:

No 7. Pemienue skCiepUMEHTAJIBHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIMHEHUI.

Boruuciaenus

— I10 YpaBHEHUSM XUMUYECKUX peaKUuid

dopMyIHpOBaHUE BBIBOJOB 10 pe3yJbTaTaM IKCIEPUMEHTA C
MCTIOJIb30BAHUEM OTIOPHBIX CIIOB.

DopMyIHpOBaHUE C TOMOIIBIO [E€J]arora U BHIMOJIHEHNUE TPABHII
6e3omacHoil paboThl B 1a00paTOPUU NIPU MCTIOJIB30BAHUH
XUMHUYECKOH MOoCy/Ibl U 000pyAOBaHUS.

Vcnionp30BaHue MPH BHITIOIHEHUH YI€OHBIX 33aJJaHUN U B
MIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4HO-
MOMYJISIPHOM TUTEPATyphl XUMHUYECKOTO COJICPIKAHUS,
CIIpaBOYHbBIEC MaTepuabl, pecypchl IHTepHETa, OCyIIEeCTBICHUE
BbIOOpA 1O/T PYKOBOJICTBOM TI€Iarora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
OTIOpOi Ha HHPOPMAITUIO U3 YICOHHUKA U CIIPABOYHBIX
MaTepuasIoB, IPaMOTHOE UCIOJIb30BAaHUE U3YUYEHHOTO
MOHATUITHOTO armapara Kypca XMMUH C UCIIOJIb30BAHUEM IIIAHA,
OTIOPHBIX CIIOB, aJITOPUTMA.

Pazpnen 3. llepnoanueckuii 3axkon n [lepuoguyeckas cucrema xumuiecknx 3j1emeHToB /[, U. Menneseena.
Ctpoenne atoMoB. XuMHu4uecKasi cBsi3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBIE peakuu (15 1)

Tema 8.
IMepuoguyeckuii 3aK0H
u Ilepuoagnueckas
CHCTEMA XUMHYECKHX
3JIEMEHTOB

J. 1. Menaese-eBa.
Ctpoenne atoma (7 4)

[TepBble MOMBITKY KIACCUPUKAITUN XUMUYECKUX
aneMeHTOB. [loHsATHE O TpyMIax CXOAHBIX
3JIEMEHTOB (LIEJIOYHBIE U LIETOYHO3EMENbHbIE
METaJlJIbl, TaJOT€Hbl, UHEPTHBIE ra3bl).
*DneMeHThI, KOTOpble 00pa3yoT

amM(bOoTepHbIE OKCUIBI U TUIPOKCUIBL. ™
ITepuoanueckuii 3akoH u [lepronn-ueckas cucrema
xumMudeckux 3yemenToB JI. . Meneneena.
Ilepuonsl, rpynmnsl, noarpymnmnsl. dOusndyeckui
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
Mepuo/ia U TPYMIBbL.

Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP.
*N3otonbl.* DnekTpoHbl. CTpOSHHE AIIEKTPOHHBIX
0007109€K aTOMOB TIepPBbIX 20 XUMUUECKUX
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PackpbIBaTh CMBICI IEPUOAUYECKOTO 3aKOHA O] PYKOBOACTBOM
nejiarora.

[ToHnMaTh cylecTBOBaHHE MEPUOINIECKOI 3aBUCHMOCTH
CBOWCTB XUMHUYECKUX JIEMEHTOB (M3MEHEHHUE PaInyCOB aTOMOB
U JIEKTPOOTPULIATENILHOCTH) ¥ UX COEIMHEHHH OT MOJIOKEHUS B
NEPUOTNIECKOI CHCTEME M CTPOSHHSI aTOMa C UCTIOIh30BAHUEM
CXeM U TalJIHII.

YcTaHaBIMBATE CBSI3b MEXKAY ITOJI0KEHUEM AJIEMEHTA B
NEPUOJINYECKOI CUCTEME U CTPOSHHEM €ro aToMa (CocTaB U
3apsiz siapa, 00IIee YHCIIo dIIEKTPOHOB U PaCTIpE/IeIeHUE UX 110
AIIEKTPOHHBIM CJIOSIM) TT0 00pa3ILy.

[Tporno3upoBaTh XapakTep U3MEHEHHUS CBOICTB 3JIEMEHTOB U UX
COCIMHEHUH 110 rpymnmaM u nepuonam [lepuoandeckoit cucTeMsl
C TIOMOIIIBIO Mearora.



snemeHToB lleproanueckoi cucTeMbl

. . Menneneena.

XapakTeprucTuKa XMMHUYECKOTO 3JIEMEHTA I10 €r0
nosioxeHuto B [lepuoanueckoit cucreme

J. . Menaeneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB
MaJibIX IEPUOJIOB U TJIaBHBIX HOJATPYII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSIIKOBOIO)
HOMEpa.™

*3nauenue [lepuoanueckoro 3akoHa

u [lepnonnueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB JIJIsl PA3BUTHS HAYKH U MPAKTHKHU.

. . MenneneeB — y4€Hblid, neJaror u
rpaKJIaHUH. ™

JdeMoHcTpannn

KopoTkonepruoanas v JUIMHHOIEPUOHTHAST (POPMBI
[lepnonnueckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB
. . Menneneena.

O3HakomiIeHHE C 00pa3laMy METaJIOB

Y HEMETAJUIOB.

JlabopaTopHble 1 NpakTHYeCKHE PadoThI
JlaGopaTOpHBIi OMBIT:

B3anmopencTere ruApoOKCHIa IUHKA C paCTBOPAMHU
KHUCJIOT U ILEeJI0Yen
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XapakTepru30BaTh XUMUYECKHUE DJIEMEHTBI IEPBBIX TPEX
MEPUOJIOB, KAJIMS, KAJIBLIUS IO UX MOJIOkKEHHIO B [leproanueckoin
cucteme /1. 1. Menaeneena.

CrnenoBath npaBuiiaM 6e30macHoil paboTsl B 1abopaTopuu npu
HCIIOJIb30BaHUH XUMHUYECKON TTOCY/IBI U 000PYIOBAHHMS 1101
KOHTPOJIEM II€1arora.

BricTpanBath pa3BEpHYTHIC TUCHbMEHHBIE U YCTHBIE OTBETHI C
OTOpoi Ha HHPOPMAITUIO U3 YYCOHHUKA U CIIPABOYHBIX
MaTepuaoB, FPAMOTHO UCIOJIb30BaTh U3YUEHHBIN MOHATUMHBIN
arrapar Kypca XUMHUU IIOCJE CTPYKTYPUPOBaHUs MaTepuaia ¢
HCIIOJIb30BaHHUEM KJIHIIIC.

Hcnonb30Bath Nnpu BHIOJHEHUN YY€OHBIX 3aJaHUN TEKCThI
yueOHUKa Moclie CTPYKTYPUPOBaHUS MaTepuraa, CipaBOYHbIe
Marepuaisl (Ilepruonnueckyro cucteMy XMUMHUYECKUX JIEMEHTOB
. . MenneneeBa, Tabnuily paCTBOPUMOCTH KHCIIOT, OCHOBaHUN
U COJIEH B BOJIE, JIEKTPOXUMHUYECKHAN sl HAIPSHDKEHU I
METaJLIOB).

Hcrnonb30Bath Mnpu BHIOIHEHUN YY€OHBIX 3aJaHUI U B
MPOLECCE UCCIIEIOBATENBCKON €SI TENbHOCTA HAYYHO-
MONYJISIPHYIO JIUTEPATYPY XUMUUYECKOTO COJIEpKAHUS,
CIIPaBOYHbBIE MaTepHabl, pecypchl IHTEepHETa 1OJ
PYKOBOJICTBOM II€1arora



Tema 9. Xumuueckas
cBsI3b. OKHCJIUTEIBHO-
BOCCTAHOBHTEJIbHBIE
peakuun

(8 1)

9 KIIACC

*NeKTPOOTPHUIIATETLHOCTH™ aTOMOB XUMUYECKUX
AJIEMEHTOB.

Xumudeckas cBsi3b (HOHHAsA, KOBaJICHTHAsI MOJISIpHAs
Y KOBAJICHTHAs! HETIOJIApHAs).

CrerneHb OKUCIICHUS.
OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHI
(OBP). ITpomecchl OKUCIEHUS U BOCCTAHOBJICHHUSI.
OKHCIHUTENIN U BOCCTAHOBUTEIH.

JdeMoHcTpannn
OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKIINH:
TOpEeHHE, PEaKIUU Pa3I0KEHUs, COSTUHEHHS

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

PackppIBaTh CMBICII U3y4aeMbIX TOHATHH 1107 PyKOBOJICTBOM
nezjarora.

Omnpenenars BUJI XUMHYECKOU CBSI3U B COCUHEHHH C
HCII0JIb30BAHUEM CXEM.

Onpenenars creneHb OKMCIEHUSI XUMAYECKOT0 3JIEMEHTA 110
(dopmyIie ero coeIMHEHHs C UCTIOJIb30BAaHHEM AJITOPUTMA.
OnpenensTs 31eMeHT (BEIIEeCTBO) — OKUCIUTEINb U 3JIEMEHT
(BemiecTBO) — BOCCTAHOBUTEIIb.

OOBACHATH CYHIHOCTb ITPOLIECCOB OKUCIECHUSI U BOCCTAHOBIICHHUS.
CocTaBisTh AJIEKTPOHHBIN OanaHc ¢ y4€TOM YnCIia OTAAHHBIX U
IIPUHATBIX 3JIEKTPOHOB.

CocTaBiiTh ypaBHEHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
pEaKIMU IO AIFOPUTMY pa3d0pa OKUCIUTEIbHO-
BOCCTAHOBUTEJILHON PEAKIUU.

Mcnonb30BaTh NpH BHIIOTHEHUN YUEOHBIX 3aJaHUHA TEKCThHI
yueOHUKa Nociie CTPYKTYPUPOBaHUS MaTepuaa, ClipaBOYHbIe
MaTepHalbl (IEPUOAMUYECKYIO CUCTEMY XUMHUYECKUX AJIEMEHTOB
. Y. Menneneesa, TaOIHIly paCTBOPUMOCTU KUCIIOT, OCHOBAHHI
U COJIEH B BOJIE, JIEKTPOXUMUYECKHUN sl HAIPSHKEHU I
METaJIOB).

IIpuMmepHbIE TEMBI,
packpbiBaoLIue
AAHHBINA pa3ae

NMporpaMmbl,
U KOJIUYECTBO YaCoB,
OTBOAMMO€C HA UX
H3y4YeHHe

OcHoBHOe coaepkaHue

OcHoBHbIE BU/IBI 1€SITE€IbHOCTH
o0yvyamuxcsi

Pa3nen 1. BemecTBo u xumMuueckue peakiun (17 u)
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IloBTOpEHUE M
yriyo0JjeHne 3HAaHU
OCHOBHBIX pa3/1eJioB
Kypca 8 kiacca

(5 9)

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema
XxuMHYeCcKuX 31eMeHToB J[. Y. MeHnaeneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX AJIEMEHTOB IIEPBBIX TPEX
MEPUOJI0B, KM, KAJIBLIUS U UX

COCIMHECHHUH B COOTBETCTBUU C MOJIOKECHUEM
3JIEMEHTOB B MEPUOJUYECKON CUCTEME U CTPOCHUEM
X aTOMOB.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
BEIECTB (MEXIyHA-POIHASI U TPUBHAIIbHAS ).
XuUMHYECKHE CBOMCTBA BEIIESCTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX COCIUHECHHM,
WX T€HETUYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB.
CrtpoeHue BemecTBa: BUIbl XUMHUYECKOUN CBSI3H U
THUIIBl KPUCTAIUIMYECKHUX PEIIETOK. *3aBUCUMOCTh
CBOICTB BEILIECTB OT UX CTPOEHHUS. ™
JleMoHCTpanun

1. Moaenn KpUCTAIIINYECKUX PEIETOK
HEOPTraHUYECKHUX BEIIECTB.

2. KopotkonepuoaHas v JUIMHHOTIEpUOAHAS (DOPMBI
Ilepronnueckoit cUCTEMbI XUMUYECKHUX SJIEMEHTOB
J1. 1. MenneneeBa

XapakTepHu30BaTh XMMHUYECKHUE HIEMEHTBI IIEPBBIX TPEX
NIEPUOJOB, KAJIU U KAJIBLIUS 110 UX IOJI0KEHUIO

B [lepnoanueckoit cucreme 1. 1. MenaeneeBa ¢ onopoit Ha
AJITOPUTM.

KnaccugunupoBats 1 Ha3bIBaTh HEOPIraHUYECKHUE BEILIECTBA
M3YYEHHBIX KJIACCOB C OTOPOI Ha CXeMy, TaOIHUILy
pPacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOATBEP)KIaTh CBOWCTBA IPUMEpPaMHU
MOJIEKYJIIPHBIX YPABHEHUH XUMUYECKUX PEAKLUI C OIIOPOU
Ha CXEMYy.

OnpenensTs BUJI XMMUUYECKOM CBSI3U U TUIl KPUCTAINIMYECKON
PELIETKH BELECTBA C OIIOPON HA CXEMY.

IIporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS 0CIIE IPeABapUTEIHLHOIO pa3dopa.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OIIOPOM Ha

nH(pOopMaLKIO U3 yUeOHUKA U CIPABOYHBIX MaTEPHUAJIOB,
I'PaMOTHO MCIOJIb30BaTh U3YYECHHBIN TOHATUIHBIN anmnapar
Kypca XUMHH.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPYy XUMHUUYECKOTO COAECpKaHUS,
CIIPaBOYHBIE MaTepuUabl, pecypcsl IHTEpHETa IO
PYKOBOJICTBOM I1€/1arora.
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Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XHMHMYECKHX peaKkuuid
(4 9)

Knaccudukanus XuMHUYECKUX peakluil o pa3inuyHbIM
Ipu3HaKaM (10 YUCIy U COCTaBY Y4acTBYIOLIUX B
pEeaKIMK BEIIECTB, *T10 TeTIOBOMY 3 deKTy, 1o
U3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUECKUX
3JIEMEHTOB, 110 0OPAaTUMOCTH, 10 YYaCTHIO
KaranuzaTopa).*

*IK30- ¥ SHJO0TEPMHUUECKHUE PEAKIIH,
TEpMOXUMHUYECKUE ypaBHeHUs. [loHATHE O CKOpPOCTH
XUMHUYECKOH peakiuu. [IoHsITHE 0 TOMOTeHHBIX U
reTeporeHHbIX peakmusax. [lorsaTre 06 oOpaTHMBIX

U HeOOpaTUMBIX XUMHUYECKUX peakuusax. [lonsatue o
XUMHYECKOM paBHOBeCHHU. DAKTOPHI, BIUSIONINE HA
CKOPOCTh XUMUYECKOUN PEaKIIUU U MOJOKEHHIE
XUMHYECKOI0 PABHOBECHUS. ™
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITNH
(97IeKTPOHHBIN 0aJaHC OKUCITUTEIIBHO-
BOCCTaHOBUTEJILHOM PEaKIINN).

JleMoOHCTpaL U

1. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIUU OT
pa3InYHbIX (PAaKTOPOB.

2. BoznelicTBue KaTain3aropa Ha CKOPOCTb
XUMHUYECKON peaKIuH.

3. IIpumepsl HeOOpaTUMBIX U OOPATUMBIX pEaKLUH.

4. CMerieHne paBHOBECUSI XUMUYECKOM peaKIiu.
Boruucienus

— KOJINYECTBA BEIECTBA, 00bEMA M MAaCChl PEareHTOB
WJIH TIPOJTYKTOB TI0 YPaBHEHUSIM XUMUYECKUX PEaKITHA

PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATUHA U IPUMEHATh 3TH
MIOHSITHS IIPH ONTMCAHUM CBOMCTB BEIIECTB U UX
MPEBpAILICHUH.

KnaccupunupoBars XMMUYECKHE PEAKIIUH 110 PA3TUYHBIM
IIPU3HAKAM.

VYcranaBnuBaTh 3aBUCMMOCTb CKOPOCTH XMMUYECKOW peaKuu
OT Pa3JIMYHBIX (PAKTOPOB O] PYKOBOJICTBOM YUUTEJIS.
ITporHo3upoBaTh BO3MOYKHOCTH IIPOTEKAHUS XUMHUECKUX
IPEBpAILEHUH B PA3JIMYHBIX YCIOBUAX MOCTE
npeIBapUTEeIbHON PAOOTHI.

Onpenensats oKUCIUTENb U BoccTaHoBUTENb B OBP.
CocTaBisITh JIEKTPOHHBIN OaaHC peaKIu.

[Tpon3BOANTH BHIYUCICHUS IO XUMUYECKUM YPABHEHUAM 110
AJITCOPUTMY.

BeicTpanBathk pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HHPOPMAITUIO U3 YICOHHUKA U CITPABOYHBIX
MaTEepUajoB, IPAMOTHO UCIOJIb30BaTh N3y4EHHBIN
MOHATUIHBIN anmnapar Kypca XMMHUU I10CIIe
MPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepHaa.
Mcnonb30BaTh NpH BHITOIHEHUH YUEOHBIX 3a/IlaHUN U B
IIPOLIECCE UCCIIEI0BATENbCKON JEATENIbHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcel HTEpHETA Mociie
KOHCYJIbTAIlM C NIEAroroMm.

Tema 2.
JIEKTPOJIMTHYECKAsA
JHUCCOIMAIUS.
XuMHYEeCKHEe peaKunu

B pacTBOpax
(8 1)

Teopus 3IEKTPOTUTUYECKON AUCCOLUAIUH.
DNEKTPOJIUTHI U HEINIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
*MexaHu3M TUCCOIMAIMH BEIIECTB C Pa3InIYHBIMU
BUJIAMU XUMHUYECKOH CBs3U. CTeNeHb TUCCOIHaIuu. ™
CunpHble U ciaadble 3JIeKTPOIUTHI.

Peakuinu MOHHOTO OOMEHA, YCIIOBHSI X MPOTEKAHMS.
HNoHHbIe ypaBHEHUS PEAKIUM.

PaCKpBIBaTB CMBICJI H3y‘-IaeMI)IX HOHHTI/II\/’I, a TaKKE CMBICJI
TEOPUH JIEKTPOIUTHUECKON TUCCOLUAIIMU C OTIOPOM Ha
CXCMHBI.

OOBACHATH TPUUUHBI AIEKTPOIPOBOJI-

HOCTH BOJIHBIX PaCTBOPOB C IIOMOIIBIO TTeIarora.
COCTaBJISITB ypaBHeHI/ISI Jucconuanuu KUcCJiIorT, H_IGJIO‘-ICI\/'I 148
COJICH, TTOJTHBIE
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XUMHUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM M COJICH B
CBETE MPEJCTABICHUN 00 3JIEKTPOTUTHIECKON
nucconmanuu. Cpena pactBopa. [lonsitue o ruaponuze
coJei.

KauecTBeHHBIE peakMy HA KATHOHBI

Y QaHWOHBI : XJIOPHU[I-, OPOMU, HO3U-, CyTb(aT-,
KapOoHaT-, cuaukar-pochar- aHHOHBI, THAPOKCH/T-
HWOHBI KATHOHEI aMMOHUS, MArHMs, KaJIbIIM,
AITIOMUHMS, Kene3a 2+, 3+, IMHKa, IPUCYTCTBYIOLIUE
B BOJIHBIX PacTBOpaX..

JdeMoHcTpannn

DJeKTpUUecKasi MpPOBOJUMOCTh PACTBOPOB BEIIECTB;
JIBUKEHHE HOHOB B JICKTPUUYECKOM TI0JIE.

OMBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKH MPOTEKAHUS
peaKkIrii HOHHOTO OOMEHa.

OIBITHI 110 ONPEETICHUIO CPEIbl B PACTBOPAX COJIEH
(x7opuaa HaTpus, KapOoHaTa HATPHS, XJIOPHIA
[IMHKA).

JlabopaTopHble  IpaKTHYECKHUE

padoThI

JlaGopaTOpHBIN OTIBIT:

Ne8Peak1nu noHHOTO 0OMEHa B pacTBOpax
ANIEeKTposIUTOB: cynbdaTa meau(1l)

U EN0YH, KapOOHATa HATPHUS U COJSTHOW KUCIIOTHI,
peakIus HeHTpaIu3aIui MEXITY THAPOKCUIOM KaJus
U COJIIHON KHCIOTOM.

Ne9. KauecTBeHHbIEC peaKIIMd HA HOHBI B PACTBOPE.
[IpakTuyeckas padora:

Ne 1. Pemenne skcrniepuMeEHTaIbHBIX 33/1a4 110 TEME.
Borunciaenus

— I10 YPaBHEHUSAM XUMUYECKUX PEaKIIUn

U COKpAalIEHHbIE NOHHBIE YPABHEHUS XUMUUYECKUX PEaKLUi
MOHHOTO OOMeHa.

[InanupoBaTh M OCYILIECTBIIATh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHNUS, 1EIaTh BBIBOJIBI 110
pe3ynbTaTaM 3KCIIEPUMEHTA MTOCIIE NPEABAPUTEIBHON
paboTHL.

CnenoBath npaBuiiaM 6e301acHo paboTsl B 1abopaTtopuun
IIPYU UCII0JIB30BAHUN XMMHUUYECKOM 1OCYy1bl U 000py10BaHUs
10J1 KOHTPOJIEM I1e/1arora.

ITpon3BOUTH BBIYUCIIEHUS 10 XUMUYECKUM YPaBHEHHUSM.
BricTpanBath pa3BEPHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpO¥ Ha HHPOPMAITUIO U3 YICOHHUKA M CIIPABOYHBIX
MaTepHuaoB, FPAMOTHO UCIOJIb30BaTh U3YUCHHBIN
MIOHATUMHBIN anmnapar Kypca XMMHUU I10CIIe
MIPEABAPUTENIBHOTO CTPYKTYPUPOBAHUS MaTepuaia.
Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aJjaHUN U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COACpKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcel HTEpHETA Iociie
KOHCYJIBTAIMH C MIEaroroMm.

Paznen 2. Hemerayuibl M uX coeuHenus (24 )
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Tema 3. O6mas
XapaKTepuCcTUKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynnsi.
I'ajorennl

(4 1)

O61as xapakTepucTika rainoreHoB. OcodeHHOCTH
CTPOEHHSI ATOMOB ITUX JIEMEHTOB, XapaKTEPHbIE IS
HUX creneHu okucieHus. CtpoeHue u Gusnueckue
CBOMCTBA MPOCTBIX BEUIECTB — IaJIONCHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa
(B3auMoJIeliCTBUE C METalIaMU, HEMETAJUIaMU
(BOZAOPOZOM H KHCIOPOAOM), *1IeiouaMu’™).
Xnoposogopoa. CossiHast KUCI0Ta, XMMUUYECKHE
CBOIICTBa, *nonyyeHune™, npumenenue. KauecrseHHble
peaKIMu Ha raJoreHu I-uoHbl. *JlelicTBue Xopa u
XJIOPOBOAOPO/Ia Ha OpraHu3M 4enoBeka.* Baxkueiiue
XJIOPUBI U UX HAXOXKJICHHUE B IIPUPOJIE.
JdeMoHcTpannmn

Buneomarepuaiibl: rajioreHsl ¥ UX COEIUHEHUS.
OO0pa3ibl XJTOPUIOB.

JlabopaTropHble M NpaKkTHYeCKHEe PadOThI
JlaGopaTOpHBIi OMBIT:

Pacno3znaBanue XJopua-mOHOB.

[IpakTuueckas padora:

Ne 2. TTonmyueHue cosiHON KUCIOTHI, U3YYEHHE €€
CBOMCTB.

Beruucienus

10 YPAaBHEHMSIM XUMHUYECKUX PEaAKITUH.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
HEMETAJJIOB U UX COEAMHEHUH B IIpeesiaX MaJIbIX IEPUOJIOB U
IIaBHBIX noarpymni Ileprnonndeckoi cuCTEMbl XUMUYECKUX
3JIEMEHTOB C Yy4ETOM CTPOEHHS UX aTOMOB C MCIIOJIb30BaHHEM
CXEMBI.

XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB raJlOreHoB (Ha IpUMEpe XJIopa) U
CJIOXHBIX BEILECTB (XJI0POBOJOPO/IA, XJIOPUAA HATPHUS),
CrocoObl UX MOJYYEeHHUs, IPUMEHEHUE U 3HaYeHUE B IPUPOJIe
Y JKU3HU 4€JI0BEKa I0CJIe CTPYKTYPUPOBAaHUS MaTepuaia.
Omnpenenars raloreHuI-MOHbI B paCTBOPE C UCIIOJIb30BAHUEM
Tabynupl "XapakTepHble peakuy Ha aHUOHBI".

IInaHupoBaTh U OCYLIECTBIIATH HAa IPAKTUKE XUMUYECKHE
AKCIEPUMEHTBI, IPOBOIUTH HAOIIOEHHUS, 1E€1aTh BBIBOBI 110
pe3ysbTaTaM 3KCIepUMEHTa IOCIIe TPeIBapUTEIbHON PabOThI.

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHMX 3J1eMEeHTOB
VIA-rpynnsl. Cepa u eé
coennHeHus (5 1)

OO11ast XxapakTepUCTHKA 371eMEeHTOB VIA-rpymibl.
OcCOoOeHHOCTH CTPOEHUS ATOMOB 3THUX 3JIEMEHTOB,
XapaKTepHBIE U HUX CTENEHU OKkuciaeHus. CTpoeHue
U pU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBL.

AmnoTponHble MOIU(UKALIMYA KUCIIOPO/Ia U CEPBI.
XHUMHUUYECKUE CBOMCTBA cepbl. B3auMopeicTaue ¢
HEMETAJIaMH - BOLOPOAOM U KHCIOPOIIOM,
MeTaJuIaMH, KOHLICHTPUPOBAHHBIMU a30THOM U CEPHOU
kucnotamu. CepoBo10poJ, CTpOCHHE, PU3NUECKUE

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
anemMeHTOB VIA-rpynmnsl v UX COEIMHEHUN

C Y4ETOM CTPOEHUS UX aTOMOB C OIIOPOI HA CXEMY
"N3meneHne paanycoB B moarpynmnax'.

XapakTepHu30BaTh PU3NUECKUE

Y XMMUYECKHE CBOMCTBA MTPOCTOIO BEIIECTBA CEPHI U €€
COEZIMHEHUH (CepoBOOPO/Ia, OKCHJIOB CEPbI, CEPHOM
KHCJIOTHI, CYJIb(aTOB), CIIOCOOBI UX
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U XUMHYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUJIBI CEPBI KaK
IIPEICTaBUTENIN KUCIOTHBIX OKCUI0B. CepHas
KUCIIOTa, (PU3NYECKUE U XUMHUECKHE CBOCTBA
(oO11Me Kak MpeiCcTaBUTENs Kilacca KUCIOT

u *crienuduyeckue™), npumenenne. CepHucTas
KHCJIOTA.

*XUMHUECKHE PEAKIINH, JIEKALIUE B OCHOBE
IPOMBIIIJIEHHOTO CI10C00a NOJIY4YEeHUsI CepHON
KHUCJIOTBI. AMaparhbl ¥ MPOTEKAIOIINE B HUX
npoliecchl (Ha mpuMepe MPOU3BOACTBA CEPHOM
KHUCJIOTHI). ™

Conu cepHOU KHCIIOThI, KAYECTBEHHAs peaKLUs Ha
cynb(haT-uoH.

HaxoxpaeHue cepol 1 €€ COeIMHEHU B IIPUPOJIE.
*XuMHueckoe 3arps3HEHNUE OKPYXKaroIIel Cpeibl
COEZMHEHUSIMH cepbl (KUCIOTHBIE TOXKAH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0
peoTBpaleHus . ™

JleMoHCTpanuu

Konnexuuu (Buneomatepuaisl): cepa u eé
COEIMHEHMUS.

OO6yrnnBaHue caxapa 1noJ 1eicTBueM
KOHLEHTPUPOBAHHON CEPHOU KHUCIIOTHI.
JlabopaTopHble M IpaKkTHYeCKHE PA0OTHI
JlaGopaTopHbIE OMBITHI:

OGHapyxeHue cynbdaT-uOHOB.
B3aumoneiicTBre pa30aBiIeHHOM cepHOM KMCIOTHI C
IUHKOM. BBIUKNCIeHus

110 YPABHEHUSM XUMUUYECKUX PEAKIIAN

IIOJIyY€HUs, IPUMEHEHUE U 3HAYECHUE B IPUPOJIE U JKU3HU
YeJIOBEKa C OIIOPOM HA CXEMY U IUIAH.

Onpenensats Hanu4Ke Cyab(paT-nOHOB B PaCTBOPE.
OOBSACHATH CYHTHOCTH SKOJIOTHYECKHUX MPOOIJIEM, CBSI3aHHBIX C
nepepaboTKOIN coelMHEHUH cephl OCie CTPYKTYPHUPOBAHUS
Marepuana.

IInaHnpoBaTh U OCYIECTBIIATh HA IIPAKTUKE XUMUYECKHE
HKCTIEPUMEHTBI, IIPOBOIUTH HAOIIOICHNUS, JIETIaTh BBIBOJIBI T10
pe3yabTaTaM dKCIIEPUMEHTA.

CrnenoBats npaBuiiaM 6e30nacHoil paboThl B 1abopatopun
IIPU UCIIOJI30BAaHUM XUMUYECKOH MOCYbl U 000py10BaHUs
[10J1 PYKOBOJICTBOM II€/1arora.

ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM 110
AJITCOPUTMY.

Vcrnonb30BaTh NpH BHIOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoauyeckyro
cucreMy XxumMu4eckux 3imeMeHToB 1. 1. Menneneesa,
Ta0JIMIly paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U cOJIel B BOJIE,
AIIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJJIOB).
Hcnons30BaTh MU BBIOJHEHUH Y4eOHBIX 3aaHU U B
IIPOLIECCE UCCIIEA0BATENBCKON AEATEIBHOCTH HAYYHO-
HOIYJISIPHYIO JINTEPATYPy XUMUYECKOTO COIEPIKaHus,
CIpaBOYHBIE MaTepHalbl, pecypchl IHTEepHeTa rocie
KOHCYJIBTAIlH C TIEJar0roM
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Tema 5. O0masn
XapaKTepUCTHKA
XMMHYECKHX 3J1eMEHTOB
VA-rpynnsl. A30rt,
dochop u nx
COeJUHEeHH

(74)

OO0m1as XapaKTepUCTUKA JIEMEHTOB V A-TPYIIIIbI.
Oco0eHHOCTH CTPOCHUSI aTOMOB 3TUX JJIEMEHTOB,
XapaKTEepHBIE /IS HUX CTENIEHU OKHCIICHUSI.

A30T, pacrpocTpaHeHHe B IpUpoe, GU3NIECKUE U
XuUMH4Yeckue cBoiictBa. KpyroBopot a3ora B npupo/e.
AMMHaK, ero GuU3n4ecKrue 1 XMMUYECKHE CBOWCTBA,
nojiyueHue u npumeHenue. Conu aMMOHHUS, UX
¢u3nueckre 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakiis Ha HOHbI AMMOHHUSI.

A3oTHas KucioTa, €€ GU3nueckre U XMMUYECKHe
CBOIicTBa (00IIME KaK MPEICTaBUTENS KJIacca KUCIOT
u *crienuduyeckue™). *A3oTHcTas KUCIIOTA.
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
KaueCTBE MMUHEPAJIbHBIX y100peHui.™

XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOKIH,
3arps3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB).

®docdop, *ammorponubie Mmoaudukanuu Gochopa™,
¢uznyecKkne 1 XuMUYECKHE CBONCTBA.

Oxkcun docdopa(V) u pochopnas kuciora,
¢uznyeckue 1 XuMUYECKHE CBOMCTBA, *nosyueHue.™
*KauectBeHnHas peakuus Ha ¢pochar-MoHbL >
*Ucnonb3oBanue hochaTtoB B KaUeCTBE MUHEPATBHBIX
yoOpeHuit.* 3arps3HeHue NPUPOIHBIX BOJOEMOB
docdaramu.

JleMoHCTpanun

Konnexnuu: docdop u ux coequHeHUsI.
B3anmopnencTere KOHLIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEIBIO.

JlabopaTopHbIe U NpaKkTHYecKue padoThl
JlaGopaTopHBIE OTIBITHI:

1. B3aumopeicTBue coneil aMMOHMS € HIENOYBIO.

2. O3HakomJieHHEe ¢ 00pasamMu a30THBIX U
dochopHBIX ynoOpeHUH.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
371eMEHTOB VA-rpynisl U UX COEIMHEHUN C YUETOM CTPOEHUS
UX aTOMOB.

XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB a30Ta U (hocopa U UX COeAUHEHHH
(amMuaka, coyieii aMMOHHSI, A30THOW KHUCIIOThI, HUTPATOB,
okcuna dpochopa(V) u hochopHoit KucioTsl, pocdaTon),
CHOCOOBI UX MOJYYEHHUs], TIPUMEHEHUE U 3HAYEHUE B IIPUPOJIE
Y KM3HU YEJI0BEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSA U POocaT-nOHBI B PaCTBOPE C
UCIOJIb30BaHUEM TaOIuIbl "XapaKkTepHble Peakluy Ha
KaTHOHBI U aHUOHBI".

OOBACHATH CYHIIHOCTb 9KOJIOTHYECKUX MTPO0OJIEM, CBA3AHHBIX C
HAXO0XJICHUEM COeTUHEHUH a30Ta U Gocdopa B OKpyKaronieit
cpeze.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, 1€1aTh BBIBO/IBI 110
pe3ysibTaTaM 3KCIepu-MeHTa.

CnenoBath npaBuiiaM 06e301acHoi paboThl B 1abopaTtopun
IIPU UCTIOJIb30BAaHUH XMMUYECKOH MOCY/Ibl M 000py10BaHMUS.
[Tpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh NpH BHITOTHEHUU YUEOHBIX 3aJaHUHA TEKCTHI
yueOHUKa, CIIPAaBOYHbIE MaTepHalIbl (IEPHUOJUUYECKYIO
cucTreMy XuMu4eckux 3ieMeHToB 1. 1. Menneneesa,
TabJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH U cOJiel B BOJIE,
ANIEKTPOXUMHUYECKUH Pl HAPSKEHUN METAJIIOB).
Hcnonp30BaTh MpH BHIOTHEHUH YY€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON JEATENIBHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY XUMUUYECKOTO COAEepKAHUS,
CIIPaBOYHBIE MaTepuaisl, pecypcel IHTepHETA MTociie
KOHCYJIbTAIMH C MeAarorom
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[TpakTuyeckas padora:

Ne 10. [Tonyuenne ammuaka, U3yueHUE €ro CBONCTB.
Beruuciaenus

110 YPaBHEHHUSM XMMUYECKUX PEaKIUi

Tema 6. O0mas
XapakTepuc-
THKA XUMHYECKUX

VYrnepon, amoTponHbele MOAU(pUKAIIY TpaduT,
anma3. B3aumojeicTBre ¢ MeTaliaMi, HeMeTaJlJIaMu,
KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHOU KUCIIOTaMHU,

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
a5eMeHTOB IVA-rpynnsl ¥ X COEIMHEHUN C yUETOM
CTPOEHHS MX aTOMOB.
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3jieMeHTOB IVA-
rpynmnsbi.

Yriaepoa u KpeMHUI U
HX COeIMHEHUSA

(8 1)

pacrnpocTpaHeHHe B Ipupoae, hpusndeckue u
XUMHUYECKHE CBOMCTBa. AncopOrusi. KpyroBopot
yriaepoja B MPHUPOJIE.

Oxcuzpl yraeposa, ux pu3nuecKue 1 XMMUIECKHe
CBOICTBa, UX JIEHCTBUE HA KUBBIC OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHUE. *IKOIOrHYEeCKre
po0JIeMBbI, CBsI3aHHBIE C OKCU0M yriiepoaa(IV);
TUIIOTE3a I100aIbHOTO MOTETJICHNS KIIMMATa,;
MapHUKOBBIN A DeKT. ™

VYroapHas KUCoTa U €€ COu, UX PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MOJIYyYCHHE U IPUMEHEHUE.
KauecTBenHas peakuusi Ha KapOOHAT-HOHBI.
*TlepBoHauanbHbIC TOHATUS 00 OPraHUYECKUX
BELIECTBAaX KAaK O COEUHEHMSIX yIiIepoJia:
0COOCHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeJIKax,
yriaeBojax. MatepuanbHOE €AMHCTBO OPTraHUUYECKUX U
HEOPTaHWYECKUX COCTMHECHHM. >

*KpemHuit, ero puznyeckue 1 XuMUYECKHE CBONCTBA
(Ha mpuMepe B3aUMOJICHCTBUS C METAJIIAMH U
HEMETAJUIaMH ), TIOJTyYeHUE W MPUMCHCHHE B
3JIEKTPOHUKE. ™

*CoenauHeHust KpeMHust B mpupojae. O0rue
npencraBieHus 06 okcuae kpemuus(IV) u
KpeMHUEBOU KuciioTe. CHIIMKATBI, UX UCIIOJIb30BAHUE
B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH. BaxkHeiime
CTPOUTEIIbHBIC MaTepPHAIIbI: KepaMHUKa, CTEKJIO,
[EMEHT, OeTOH, jxene300eToH. [Ipodiembl
0€30ITaCHOTO MCIIOJIb30BaHMS CTPOUTEIHHBIX
MaTepuaIoB B MOBCEAHEBHOM KHU3HU.*
JleMoOHCTpaLun

Mopnenu KpUCTaUIMYECKUX PEHIETOK anmMasa,
rpaduta, MOJIEKYJIbI PyJiepeHa.

AncopOuust pacCTBOPEHHBIX BEIIECTB

XapakTepHu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
IIPOCTHIX BELIECTB YIVIEPOAAa U KPEMHUS U UX COCIUHEHUN
(OKCHAOB yriepona, yroiabHOH KHCIO0Thl, KapOOHATOB, OKCHA
KPEMHHUS, KPEMHUEBOW KUCIIOTHI, CHIIMKATOB), CIIOCOOBI X
IIOJIyY€HUs, IPUMEHEHUE U 3HAYECHUE B IIPUPOJIE U KU3HU
YeJI0BEKA.

Onpenensats kapOOHAT- U CHIIMKAT-

HOHBI B pacTBOpE.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MTPOOJIEM, CBA3AHHBIX C
HAXO0XJICHUEM YIJIEKMCIIOTO I'a3a B OKPYXKaIOUIEH cpene.
WnmrocTpupoBaTh B3aUMOCBS3b HEOPraHUYECKUX COSIUHEHUN
YII€pOAa U OPraHUYECKUX BEILECTB 10 PYKOBOACTBOM
YUUTEIS.

[InannpoBaTh U OCYHIECTBIIATH HA IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOUTH HAOIIOICHNUS, JieTaTh BBIBOIBI 110
pe3yabTaTaM KCIEPUMEHTA I10CTIe IPEBAPUTENILHON PaOOTHI.
Cnenoate npaBuiiaM 6e3onacHoil paboThl B 1abopatopun
IIPU UCIIOJIB30BAHUU XMMHUUYECKOH MOCy bl U 000pyA0BaHUS.
Hcnonp30BaTh NpH BHITOJHEHUH Y4€OHBIX 3aJaHUI TEKCThI
yueOHUKa, cipaBouHble MaTepuains! (I[lepuonnyeckyro
cucreMy xummudeckux 3ymeMeHToB 1. 1. Menneneena,
TaOIUIy paCTBOPUMOCTH KUCIIOT, OCHOBaHMH U coJiell B BOJIE,
AIIEKTPOXUMHUYECKUH psJl HAPSKEHUM METaJJIOB) 1OCIIE
KOHCYJIbTAaIlH C NIE€aroroMm.

Hcnonp30BaTh NpH BHIOJTHEHUH YY€OHBIX 3aaHUN U B
IIPOLIECCE UCCIIEN0BATENBCKOMN ACATEIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY XUMUYECKOTO COJIEPKAHUSA,
CIIPaBOYHBIE MaTepuaisl, pecypcel IHTepHETA IToCiie
KOHCYJIBTAIIUH C ME€IarOroM.
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aKTUBUPOBaHHBIM yriéM. [IpoTuBoras.
Buneomarepuanbl: cuiukaTHasi IPOMBIIIUIEHHOCTb.
Mopenu MoeKyJl OpraHUYECKHX BEILECTB.
JlabopaTropHble M NpaKkTHYeCKHe PaboThI
JlaGopaTOpHBI OTIBIT:

KauectBennast peakius Ha KapOOHAT-UOH.
[TpakTrueckue paboThI:

Ne 11. ITonyueHue yriekucioro ra3a u U3y4eHUeE €ro
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-UOH.

Ne 12. Pemienue skcriepuMeHTaNIbHBIX 33124 110 TEME
«Hemeraiby.

Bouruucienus

10 YPAaBHEHHSIM XUMUYECKUX PEAKIUH, €CIIU OAUH U3
pEeareHToB J1aH B BUJIE BOJIHOTO pacTBOpPA C U3BECTHOM
MAacCOBOH JOJIEHN.

Pa3nen 3. Metasuibl U ux coequHeHus (20 v)

Tema 7. O01mue
CBOJCTBAa METAJLJIOB
(4 9)

OO11ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB —
METaJIJIOB Ha OCHOBAaHUU UX IOJIOKEHUS B
[Tepuonuueckoil cucteMe XUMUYECKHUX 3JIEMEHTOB

1. . MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTauioB. MeTayuindeckas CBsA3b U MeTalInuecKas
KpUCTAJIIMYECKAsl peI€TKa. DIEKTPOXUMUUECKUH psij
HanpspKeHui MetanioB. OU3NUecKue U XUMUYECKHe
CBOMCTBa MeTA/IOB. *O01IME CTIOCOOBI TOTYUYEHUS
MmeTasuioB. [IoHATHE 0 KOPPO3UU METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT KOppo3uu. CrijiaBsl
(cTanp, 4yryH, AIOpATIOMUHUN, OpOH3a), UX
MPUMEHEHUE B OBITY U POMBILIUIEHHOCTH. ™
JleMoHCTpanun

O3zHakomMieHHe ¢ 00pa3liaMu METAJUIOB U CIUIaBOB, UX
($U3nUeCKUMU CBONCTBAMHU.

Mogenu KpUCTaAIIIMYECKUX PEHIETOK METAILIOB.
Buneomarepuaibl: Koppo3usi METAILIOB.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

PackppIBaTh CMBICII U3y4aeMbIX TOHATHI U IPUMEHSTH 3TH
MOHSITHSI TIPH ONTMCAHUH CBOMCTB BEIIECTB U UX
[IPEBPALLCHU.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
AJIEMEHTOB-METAJIOB U UX COEUHEHUH C yUETOM CTPOEHUS
UX aTOMOB.

XapakTepHu30BaTh CTPOEHUE METAJUIOB, 001IUe (pU3HUECKUE U
XMMHYECKHE CBOWCTBA METAJLIOB.

XapakTepu30BaTh 00IIKE CIIOCOOBI MOTyYEHHs] METAJIJIOB
1ocJie CTPYKTypUpPOBaHUs MaTepuasa.

Cnenoath npaBuiiaM 6e30nacHoil paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUN XMMHUYECKOH MOCy bl U 000pyA0BaHUS.
ITpon3BOINTE BBIYUCIIEHUS 10 XUMUYECKUM YPaBHEHHUSM.
Hcnonb30BaTh MpH BHINOJHEHUH YU€OHBIX 3aJaHUI TEKCThI
yueOHUKa, cripaBouHble Matepuains! (I[lepuonnyeckyro
cuctemy Xxumuueckux ssmemeHToB J1. 1. Menneneena,
TaOIUIy pACTBOPUMOCTHU KUCIIOT, OCHOBAaHUI U COJIEH B BOJIE,
AIEKTPOXUMUUYCCKHH PSJT HAITPSKEHUN METAIIOB).
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JlaGopaTopHBIE OIBITHI:

O3zHakoMIieHHE ¢ 00pa3liaMu CIJIABOB METAJITIOB.
3aBUCHMOCTBH CKOPOCTH PEAKIIMH METAJIJIa C KUCIOTON
OT MPUPOJIBI METAIIIA.

Borunciaenus

— M0 YpaBHEHUSIM XUMUYECKUX PEAKLUM, €CIU OJJUH
13 pEareHTOB COJEPIKHUT MPUMECH

Hcnonp30BaTh MpU BHINOTHEHUH YY€OHBIX 3aaHU U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPYy XUMUYECKOTO COACpKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcel IHTepHETA ITOCIIE
Mpe/IBApUTENIbHOI KOHCYJIBTALlUU C [1€JaroroM
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Tema 8. Ba:kneiimue
MeTaJLJIbl U UX

coeTMHEHHUs
(16 1)

[Ilenounbie Metaibl. [Tonoxenue B [lepuoanueckoi
cucTeMe XxuMHudeckux sneMeHToB Jl. 1. Menpeneena,
cTpoeHue atoMoB. Haxosxienue B mpupoze.
dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe
HaTpus U Kaiaust). OKCHUJIBI ¥ TUAPOKCUABI HATPHS U
kanud. [I[puMeHenne mea0yHbIX METAJUIOB U UX
COCTUHEHUN.

[Ienouno3eMeabpHbIC METAILI MAarHUM 1 KaJIbIIHiA,
ctpoenue aroMoB. [lonoxenue B [leproanueckoit
cucTeMe XxuMudeckux sneMmeHToB J[. 1. Meneneena.
Haxoxnenue B mpupojie. Pu3nyeckue 1 XMuMUYECKUe
cBoicTBa. Baxkneiime coeqnHeHus Kalblust (OKCH]I,
TUAPOKCH I, coutH). *JKECTKOCTH BOABI U CITOCOOKI €€
ycTpaHeHUs. ™™

Amomunuii. [Tonoxenue B [lepuoauueckoit cucreme
xumudeckux 3neMenToB . 1. Menaeneesa, ctpoenue
atoma. Haxoxnenue B npupozae. dusnveckue u
XUMHYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA
OKCHJIa U THAPOKCHA.

Keneso: cocras, cBoiicTBa 1 nonydyeHue. [lonoxenune
B [leproinueckoi cucteMe XMMUYECKUX JIEMEHTOB
. . Menneneesa, ctpoeHue aromMa. Haxoxnenue B
npupoae. Pu3nyeckne 1 XUMUYECKHAE CBOKCTBA.
Oxcunsl, runpokcuabl u conu xxene3a(ll)

u xene3a(Ill).

JleMoHCTpanun

B3anmoneiicTBre HaTpus ¢ BOJIOH.

OkpaiMBanue MmiaMeH HOHAMU HAaTPHS U KaJusl.
OkpaiMBanue MIaMeHH HOHAMU KaJIbITHSI.
BzauMmogneiicTBue okcraa KajlblHsa C BOJIOM.
BuneomaTtepuansl: TOpeHHE Kelle3a B KUCIOPOJIE U
XJI0pe.

JlabopaTopHble 1 NPaKTUYeCKHE PadoThI
JlaGopaTOopHbIE OMBITHI:

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAIIJIOB B IPYIIIAX U UX COCAUHEHUH C YU4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB METAIOB U UX COCAMHEHUN (OKCHUIOB,
THJIPOKCHUJIOB, COJICH) C OIOPOIi Ha CXeMY, CIIOCOOBI UX
IIOJIy4YCHHUs], IPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U KU3HU
YeJIoBeKa.

Pacrnio3HaBaTh ¢ IOMOILBIO KAYECTBEHHBIX PEAKINI NOHbI
METaJJIOB (MarHusi, Kby, AIIOMUHUS, IMHKA, kemne3a (2+),
)kenesa (3+), meau (2+) ¢ UCIOJIb30BaHUEM TaOJTUITBI
"XapakTepHble peaKkMM Ha KaTHOHBI'".

IInaHupoBaTh U OCYLIECTBIIATH HAa IPAKTUKE XUMUYECKHE
AKCIEPUMEHTBI, IPOBOIUTH HAOIOEHHUS, I€NATh BBIBOBI 110
pe3yabTaTaM dKCIIEPUMEHTA.

CnenoBatp npaBuiiaM 0e3011acHOM paboThI B 1TaOOPAaTOPUH IIPU
UCTIOJIb30BAHUM XMMUYECKON MOCY/IbI U 000pYI0BAHUSL.
[Tpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.
BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpPMaIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepuasoB, IPaMOTHO UCIOIb30BaTh N3y4EHHBIH
MOHATUMHBIN anmnapar Kypca XUuMHUU.

Hcnonb30Bath pH BHINOJHEHUH YY€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPy XUMUYECKOTO COAEepKaHUS,
CIIPaBOYHBIE MaTepuaisl, pecypcel IHTepHETA 1TOCIIe
MIpe/IBApUTENIbHOIN KOHCYJIBTALlUU C I1€JaroroM
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O3znHakomyieHHE ¢ 00pa3liaMu aIFOMUHHUS U €r0
CILIaBOB.

AM@oTepHbIe CBONCTBA THIPOKCHIA AITFOMUHHSL.
KauectBeHHbIe peakiinu Ha HOHBI Kelie3a.
[TpakTiueckue paboThI:

Ne 13. Pemenue 3KcriepuMeHTaIbHBIX 33/1a4 110 TEME
«MeTamisy.

Boruucienus

[0 YPABHEHUSM XUMHYECKUX PEAKIUH.

Paznen 4. Xumus n okpy:kamomas cpena (3 1)

Tema 9. BemecTBa n
MaTepHuaJIbl B )KU3HHU
yeJIoBeKa

*HoBsie MaTepuaisl U TeXHOJIOTHH. BemecTBa
MaTepHUaJIbl B IOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUS
1 3710pOBbE. be3omnacHoe ucnoap30BaHUE BENIECTB

XapakTepu30BaTh poJib XUMUHU B Pa3IMUHBIX chepax
JIeATEIIbHOCTH JIFOAECH, OCHOBHBIC BEIIECTBA U MATEPUAIIBI,
IIPUMEHSIEMBIE B )KU3HU COBPEMEHHOI'O YEJIOBEKA.
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(39 U XUMUYECKUX peakuuil B OBITY. OOBACHATH ycioBHs 0€30M1aCHOTO UCIIOJIb30BAHUS BEUIECTB U

[TpuposHbIE HCTOYHUKH YTIIEBOAOPOAOB (Yroib, XUMHUYECKUX PEAKLUN B OBITY.

MPUPOHBIN ra3, HedTh), IPOAYKTHI UX NEpPepaboTKU, | AHAIM3UPOBATH U KPUTHUECKH OL[CHUBATH MH(POPMAIIIIO

UX pOJIb B OBITY U IPOMBILIIEHHOCTH. 0 BJIMSIHUU IPOMBIIIIIEHHOCTH, CEJIbCKOT0 XO035HCTBA,
OCHOBBI 3KO0JIOTMYECKON TPaMOTHOCTH. XUMHUUYECKOE | TPAHCIOPTA M JIp. HA COCTOSIHUE OKPYXKAIOLLEH CPEbI.
3arpsi3HEHUE OKpYIKarollel cpebl (IpeaesibHO YMeTh 0OKa3bIBaTh NEPBYIO IOMOILb [TPH XUMUYECKHX 03KOTax
noryctumasi konueHntpanus semectBs — [1JIK). U OTPABJICHUSIX.

Posib XxMuM B perieHN# SKOJIOTHIECKUX Mpodem.™ [TpunuMmath yyactre B 00CYXJICHHH MTPOOIEM XUMHUYECKON 1

9KOJIOTMYECKOW HAIPAaBICHHOCTH, BBICKA3bIBATh
CcOOCTBEHHYIO MO3UIIHUIO 110 IpodIeMe U Npeaaratb
BO3MOJKHBIE ITyTH €€ PEIIeHHs C OTIOPOi Ha MH(POPMAIIHIO U3
yueOHUKa U CIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa.

[Ipu paspaboTke pabodedl mNporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHWU [JOJLKHBI ObITh YYTEHbl BO3MOXKHOCTU HCIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTeprataMu (My1bTUMeJUAHbIE HPOTrPAMMBbI, 3J1eKTPOHHBIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBbIE MPOrpaMMbl, KOJIJIEKIUH [[MPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIb3yEMBIMHU /11 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1{M$PpOBOM) BH/E U PeaJU3YIIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYeT 3aKOHOAATe/IbCTBY 06 06pa30BaHUM.

- BAPDUAHT
TEMATHYECKOE INTAHUPOBAHHUE

Bropoii BapumaHT HpUMEpPHOr0 TEMAaTUYECKOTO IUTAHWPOBAHUSA HCIONB3yeTcs, eciau oOydarommuecs ¢ 3P momywaror
oOpa3oBaHKe B OTAETHHOM Kilacce. B naHHOM BapuaHTe MpeaiaraeTcs:

- U3y4eHNe MaTepuaa KpyImHbIMHU OJIOKaMU;

- orepexaroriee oOydeHue;

- BO3MOYKHOCTb IIPUMCHCHHS 3HAHUH B Pa3IMYHBIX YCIOBUAX (IMIEPEHOC 3HAHUH 110 aHAJIOTHHU OT OOITUX CBOMCTB Pa3IMIHbBIX
KJIACCOB BEIIECTB K OOMINM U CHCIIM(PUICCKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYUBACT JOJIIO CAMOCTOSTCIBHOCTH
0OyJaroInuxcst Py U3YyYCHUH HOBBIX TEM.

CoOmromaeTcst  JIOTMKa  HW3YyYEeHHMs]  BEIIECTB —  CBOWMCTBA  BEIIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPHUIIATEIEHOCTHIO, XUMUYECKOW CBS3bI0 M CTPYKTYpPOH BEIECTBA, B YaCTHOCTH, TUIIOM KPUCTAJUIMYECKHUX DPEIICTOK.
(Temsl: cTpoeHne aToMa, CTPOSHHUE BEIIECTBA, BAKHEHIITHE MPECTABUTEITN MPOCTHIX U CIIOKHBIX BEIIECTB, XUMHUYECKUE PEAKITHH).
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M3MeHeHue TUIaHupOBAHKUSA 110 Pa3AeiiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPraHMYECKOM XMMHUHU OCYLIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHHU BbIICIAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kitacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINA. XUMUYECKHE PEAKIIMM B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamisl»y nepen «Hemetannamuy, T.K. oOydatontuecs: ¢ 3[1P Gombie 3HaKOMBI C
METaJlJIaMU U JIET4€ XapaKTEPHU3YIOT UX [0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacnpeiesieHue COep KaHus OJHUX TeM B Jpyrue (packpblBaeTcs Ha KOHKPETHBIX NMpUMeEpax Apyrux tem). Tema
"XuUMus 1 OKpyKaromas cpena’ pacKpbIBaeTCsl HA KOHKPETHBIX ITPUMeEpax B paszaenax "Metamisl u ux coequaenus', "HeMeraisl
IV-VII rpynmn u ux coequnenus";

- o0beIMHEHUE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEN JJIs1 HCTIOJIB30BAHMS CPAaBHEHUS — CXOJCTBA M OTINYMil; TeMa «Kucnopom»
u TeMa «Bomopony);

- BbIIesieHHe oTaeNbHbIX TeM (Tema «llepBoHadanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX»). BrlieneHue B OTAENIbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHUYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPENEICHHUS, KilacCuPUKanus,
OCHOBaHUS JJi Kilaccu(UKalUM, HOMEHKIIaTypa, OoOIIre CBOWCTBA BELIECTB, CTPYKTypa BEIIECTBA, COCTaBIECHUE (POPMYII IO
oOuieit popMylie ¥ o Ha3BaHHUIO, Ha3bIBaHHE BellecTBa 1o popMmyiie. B 3ToM cityuae mporpaMmHbIi MaTeprall U3 XapaKTepUCTHUKU
IVA moarpynmsl MOXHO JIOHECTH HE (PparMEeHTOM KapTHHBI «OPTraHUYECKHE BEIIEeCTBa», a KaK 4acTh Iejoro. MoxeT ObITh
BblieNieHa TeMa «IIpakTHKyM» B KOHIIE IIEPBOTO U BTOPOTO T'010B 00yUEHUS.

TemaTnueckoe IJIAHMPOBAHME

8 KIIACC Bcero: 136 gac (2 u/Hen, 2 roga o0yueHus)

Tembl KommuecTBo B tom uncine HazBanus pa6ot
4acoB Ha KOHTPOJIbHBIE | Ha MPaKTUYECKUE
paboThI paboThI

Pazgen ((HCpBOHaan'IBHBIC XUMHUYCCKUC ITOHATHA, 14y

1. XuUMHS — BaKHAsS 4 1 2 [TpakTuueckas pabota Nel « JlabopaTopHOoe 060opymaoBaHue U
00J1aCTh €CTECTBO3HAHUS U MIPUEMBI OOPAIICHUS C HUMY
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HpaKTH‘leCKOﬁ JCATCIIBHOCTU
YCJIO0BCKaA.

[TpakTrueckas padota No2 «OuncTKa 3arps3HEHHON
MoBapeHHoOM coun"

2. BemecrtBa u 7 - [Tpaktuyeckas padora Ne3 «[Ipu3Haku mpoTeKaHUs
XUMHUYECKHUE PEAKILIMHU. XUMHUYECKUX PEAKLUI»
3. KonnuectBennbie 3 1 Kontposbnas padota Nel «IlepBoHadanbHbIe XUMUYECKHE

OTHOIICHUA B XUMHNU

MOHSITHSI, XUMHYECKHE (DOPMYIIBI i YPABHCHHSI
3arpsi3HEHHON MOBAPEHHOM COTM»

Paznen «llepnonnueckuii 3aKoH

U IIepruoJu4cCcKas

cucrema xumuueckux iemeHToB J[.1. MenneneeBa. Ctpoenue aroma. XuMu4eckast CBA3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINNY, 154

4, Crpoenue atoma 7 1 KonTponbnas padorta Ne2 «Ilepuoanueckas cuctema
[Iepnonnueckuil 3aKoH U xumuueckux 3nemeHToB .M. MenneneeBa. CtpoeHue
MeproIecKas cucTemMa aToMay

XUMHUYECKUX dyiemeHToB JI.1.

MenneneeBa

5.CTpoeHue BELEeCTB. 8 1 KonTponbhas padota Ne3 «Xumuueckast CBSI3b»

XUMHUYECKas CBA3b.
OKHUCIIUTEITBHO-
BOCCTAHOBUTEJIbHBIC PEAKIINH

Paznen «Baxuelimume npeacTaBUTENIM HEOPTAHNUECKUX BEIIECTBY, 354

6. Kucnopon. Bonopon. 14 1 ITpakTiueckas pabota Ne4 «Ilonyuenue kuciaopona u
M3yYEHUE ETO CBOWCTB)
[TpakTuueckast pabota NS «Ilonyuenue Bogopoaa u
M3yYEHUE ETO CBOWCTB)
Kontponbnas padora Ne4 «Kucnopoa. Bogopon»

7. Bona. PacTBOpBHI. 5 - [TpakTuueckast pabota Ne6 «IIpurotoBneHue pacTBOpoOB C
OINPEAEIIEHHON MacCOBOW JI0JIEN pAaCTBOPEHHOT'O BELLIECTBAY

8. Teopus 5 -

AJIEKTPOIUTAYECKOM

Jucconuanumn
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9. BaxkHeme Kiacchl

HEOPraHUYECKUX COCIMHEHUN

11

Kontposbnas padota Ne5 «OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCIUHECHUI

ITpaktrueckas padorta No7 «Permienne 3cKCepruMeHTaTbHBIX
3aja4 1o TeMe «OCHOBHBIE KJIaCChl HEOPraHMYECKHUX

COECIUHEHUI
Pa3nen «BemecTBo 1 XUMHUECKHUE PEAKIUNY, 44
10. OcHOBHEIE 4 - -
3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii
9 KJIACC
Temnl KonnuectBo B ToMm uncie HazBanus pabor
4aCcoB Ha KOHTPOJIbHBIE | Ha MPaKTUYECKUE

paloThI

paboThI

Pasnen «lloBTopenue u yriay6ieHrne 3HaHUH OCHOBHBIX pa3/iesoB Kypca 8

KJyacca «BemecTBo n xumMuueckue peakiuny, 10u

[ToBTOpenue u yriryorenue 10 1 2 [Tpaktrueckas padota Ne 8§ «Peakiiuu HOHHOTO 0OMEHay
3HaHUU OCHOBHBIX [IpakTuueckas pabora Ne9 «KauecTBeHHBIE peakIuu B
pa3ennoB Kypca 8 kiiacca pacTBope»

KonTpomnbHas pabota No 6 « IIeKTponUTUYECKAs AUCCOITUAITIS
Paznen «MeTamiel ¥ BX coequHeHus», 204
1. Obuue cBoiicTBa 4 - -
METaJIJIOB
2.Meransl 1 ux 16 1 1 [IpakTruueckas pabora Nel3 «PemeHne s3kcriepuMeHTaIbHBIX
COCIMHECHHS 3a/1a4 1o TeMe «MeTautbl U UX COSTUHEHUS

KonTtposnbHast pabota Ne§ «Metayis»

Paznen «Hemeramsr 1V-VII

IPYIII U UX COCTUHEHU», 249

3.00mas xapakTepucTHKa 4 - -
XUMHAYECKHX 3JIEMEHTOB
Vlla rpynmnsl. I"anoress.
4.001mmas xapakTepucTuKa 5 - -

XUMHNYCCKHUX 3JICMCHTOB
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Vla rpynmel. Cepa u ee
COCIMHEHMSL.

XUMHAYECKHUX 3JICMEHTOB
IVa rpynmet. Yraepon,
KPEMHHI U UX
COEJTMHEHUSI.

5.00mas xapakTepuCTHKa 7 - 1 [Ipaktrueckas padorta NelQ «I[lonyueHne aMMHuaKka u U3y4eHUE
XUMHYECKHUX IJIEMEHTOB €ro CBOWCTBY»

Va rpymresl. A30T, pocdop

Y UX COCJIMHCHUSI.

6.001mmas xapakTepUCTHKA 8 1 2 [Ipaktrueckas padota Nell «IlomyueHue yriaekuciioro ra3a u

W3yYEHHE €r0 CBOMCTB)»

[IpakTuueckas pabora Nel2 «PemeHne s3kcriepuMeHTaIbHBIX
3ana4 nno reme «Hemeramns! V-VII rpynn u ux coeguHeHU»»
KonTtposbHas pabora Ne7 «Hemerayuiby

Pasnen «llepBoHayasibHbIE XUMUYECKHUE MOHATUS 00 OPraHUYECKUX BelecTBax», 10u

7. IleppoHavanbHbIE
XUMHUYCCKHUE TTOHITHS 00
OpraHMYECKUX BEIIECTBAX

10 - -

Pa3znen «O6061menne matepuana no kypey «Heoprannueckas xumusi», 44

10 Kypcy
«Heoprannueckass XuMus»

13. Xumus u okpyxaromast 1 - -
cpena.
14. O6001eHre MaTeprata 3 1 - Kontponbnas padota Ne9 «Mrorosas pabota 3a Kypc

HeOpraHquCKOﬁ XUMUN»

Bcero 136 u
8 KJIACC

(2 4 B HEneMIO, BCero 68 u)
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IIpumepHbIe TeMbI,
pacKkpbIBaloIue
JAAHHBINA pa3aena

NMPOrpaMmmbi,
M KOJHYECTBO YaCOB,
OTBOJAMMOE Ha HX
H3y4eHHe

OcHoOBHOE co/lep:KaHue

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
o0yuaruuxcst

Pa3nen 1.IlepBonavaibHble XuMHYeckHe MoHATHA(14 1)

Tema 1. Xumusa —
BaskHad 00J1aCcTh
€CTECTBO3HAHUSA U
NMPAKTHYECKOM
JeATEJIbHOCTH
yeJIoBeKa

(4 9)

*Xumus B cucteMe HayK. Poib XUMUU B J)KU3HU
gyenoBeka.* Tema u BemectBa. Dusmueckue
cBoiicTBa BemiecTB. [IpaBmia Ge3zomacHOro
oOpalieHus C BEUIECTBAMU M J1a0OpPaTOPHBIM
obopynoBanueM. UucTbie BellecTBa U CMECH.
Cnocob6sl paznenenus cmecedl. *[lonsitue o
METO/IaX MO3HAHUS B XUMUHU.™

JdemMoHcTpanuu

1. JJTabopaTopHOe 000py0BaHHE.

2. Paznmuanble BUABI XUMAYECKOM MTOCY/IBI.

3. O0Opa31ibl BElecTs.

4. CriocoOblI pazzienenus cMmeceit
(¢punbTpoBaHUe, BBIMTAPUBAHUE, TUCTHILISINS,
xpomatorpadus).

JlabopaTopHble U NpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

Onucanue GU3NIECKNX CBOWCTB BEILECTB.
Pasznenenne cMecH ¢ MOMOIIBIO MarHNTA.
[IpakTryeckue paboTHI:

No 1. JTabopaTopHoe 000pyI0BaHNE U TTPHUEMBI
oOparlleHus: ¢ HUM

No 2. Ouuctka 3arps3HEHHOW MOBapEHHON
COJH

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH ¢ TOMOIIBIO TIe1arora.
PackpbIBaTh posib XUMUU B IPUPOJIE U KUZHU YEJIOBEKA, €€ CBS3b C IPYTUMHU
HayKaMH.

Paznuuath yncThie BelecTBa U CMECH; OJTHOPOIHBIE U HEOJHOPOIHBIC
cMecH;

Paznuuate pusnyeckne u XUMUYECKUE SIBJICHHS C OMTOPOM Ha OMpE/IeTICHUS.
Onpenenars NpU3HAKA XUMUYECKUX PEAKIUN U YCIOBUSA UX MIPOTEKAHUSI.
CrnenoBaTh IpaBUiIaM MOJIB30BaHUS XUMHUYECKOM TOCYI0M U TaO0OPaTOPHBIM
00opysoBaHKEM, a TAK)Ke MIPAaBHUIIaM OOpaIllEHUsI C XUMUYECKUMU
BEII[e-CTBAMHU B COOTBETCTBUH C UHCTPYKIIUSMH T10 BHITIOJIHEHUIO
MPAKTUYECKUX Pa0OT MOJI KOHTPOJIEM Tearora.

[TnanupoBaTh U MPOBOJUTH XUMHYECKUHN IKCIIEPUMEHT TTO U3YUECHUIO U
OMHCAHUIO (PU3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB pa3ieneHus cMecen
BEIIECTB 0] PyKOBOJCTBOM I€Jjarora ¢ o0CyXKJI€HHEM I1JIaHa paOOThI.
Hcnonb30BaTh My BBHITIOTHEHUH Y4€0-HBIX 33JaHUI U B TIPOIECCE
MCCIIEI0BATEIbCKON IEATeTbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepkKaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl IHTepHeTa
01 PYKOBOJICTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM HA
nH(popMaIuo 13 yueOHUKA U CIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
MCII0JIb30BaTh U3yYEHHBIN MOHIATHIHBIN anmapaT Kypca XUMUU
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Tema 2. BemecTBa

U XUMHYECKHE peaKIuu
(74)

ATOMBI U MOJIEKYJIBI. XUMUYECKHE DJIEMEHTBHI.
3HakM (CHMBOJIBI) XUMHMUYECKUX 3JIEMEHTOB.
OtHocutenbHast atomMHas Macca. lIpocTsie u
CIIO’)KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
yUYE€HHUE.

Xumnueckas (opmyina. BajeHTHOCTH aTOMOB
XUMHUYECKHUX JIEMEHTOB. *3aKOH MOCTOSIHCTBA
cocTaBa BeIleCTB.* OTtHOcHTENbHAS
MOJIEKYJsipHass ~ Macca.  MaccoBasg  Joiis
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.
dusnyeckue U XUMHYECKHUE  SIBJIICHUS.
Xumuueckass peakuus M e€  IMpHU3HAKH.
YpaBHEHHsSI XHMHMYECKUX PpEaKIUH. 3aKoH
COXpaHEHMS Macchl BEILIECTB Tumnsr
XUMHUYECKHUX peakuuit (coenuHeHue,
pa3ioKeHue, 3aMelleHue, OOMEH).

*M. B. JIoMOHOCOB — y4€HBIN-
SHIMKJIONEUCT. ™

JdemMoHcTpanuu

dusnueckue ABaeHUs (pacTUpaHHUe caxapa B
CTYIIKE, KUTIEHUE U KOHJIEHCAIIUs BOJIbI U

T. 1.).

XuMuyeckue siBlIeHus (TOpeHrue CBeUH,
pa3ioKeHue caxapa, B3aUMOAECHCTBUE CEPHOI
KHCIIOTHI C XJIOPUJIOM Oapusl,

pasznoxxenue ruapokcuaa meau(ll),
B3aUMO/ICIICTBHUE XKele3a C CEpoH,
B3alMOJICHCTBHE JKele3a C pacCTBOPOM COJIN
meau(ID)).

OnsIT, WIITIOCTPUPYIOINI 3aKOH COXPaHEHHUS
MAacChl.

JlabopaTopHble U IpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

ITpyMeHSITh eCTECTBEHHO-HAyYHbIE METO/IbI I03HaHUS (B TOM 4HCIIe
HaOJI0IeHNe, MOJIEIIMPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIE OIlEpallui
MBICIIUTEIBHOM EATETbHOCTH (CpaBHEHHE, KITACCU(BUKALHS) IS H3yUCHUS
BEUIECTB U XMMUYECKHUX PEAKIUN ¢ OIIOPOM Ha aJlTOPUTM UJIH CXEMBI.
PackpsIBaTh CMBICIT U3y4acMbIX IIOHATUN U 3aKOHOB U IIPUMEHSATDH 3TU
IIOHSTHS IIPH ONMCAHUM CBOMCTB BELIECTB U UX NPEBPALLEHUI C OIIOPOH Ha
IUIAH U KIIIOYEBBIE CIIOBA.

Paznuyate pusndeckue u XuMHYeCKUe SIBICHUS, OOBSICHATh UX CYIIIHOCTD C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUYEHHUs € OIIOPOM Ha OIPEIEICHUS U
CXEMBI.

Onpenensts NpU3HAKU XUMMHUECKUX PEAKLIUN, YCIOBUS UX MPOTEKAHUS.
OOBACHATH CYHTHOCTb (PU3MUYECKUX M XUMHUYECKUX SBJICHUHN C TOUKU 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHSI C UCIOJIb30BAHUEM BU3YyaJIbHOM OIOPHI.
KnaccugpunupoBars XuMuieckue peakiuu (110 YUCiIy U COCTaBy
pearupyromux 1 00pa3yroIuXcs BEMIECTB) C OMIOPOH HA CXEMBI.
CoctaBiiath HhopMysbl OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U ONPEIEIIATh
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB C OMOPON Ha aJITOPUTM Y4eOHBIX
JEeNCTBUM.

PaccraBnsite k03 (pUIIMEHTHI B ypaBHEHUAX XUMUYECKUX PEAKLUN C ONOPO
Ha aJITOPUTM Y4EOHBIX AEUCTBHIA.

CrnenoBath npaBuiIaM MOJIb30BaHUS XUMUYECKOH MOCYA0M U 1a00paTOPHBIM
000pyI0OBaHKEM, a TaKKe MpaBUIaM OOpallleHHs C BELIECTBAMU B
COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIITOJIHEHHIO JTAOOPAaTOPHBIX XMMHUYECKHX
OIIBITOB I10J] KOHTPOJIEM II€1arora.

Hcnonp30BaTh MpH BBHIOJHEHUH YY€OHBIX 3aJJaHU 1 B IIpOLECCe
UCCIIEN0BATEIBCKON NEATEIIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEP>KAHMUSI, CIIPAa-BOY-HbIE MaTepHalIbl, pecypcsl IHTep-HeTa
II0J1 PYKOBOZCTBOM II€Aarora.

BricTpanBathk pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPON HA
uHpOpMalKIo U3 y4eOHUKA U CIIPABOYHBIX MaTE€PHUAIOB, TPAMOTHO
HCITOJIB30BATh N3yUYEHHBIN MOHATHIHBIN aIrapaT Kypca XUMHAH
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[Tpumeps! Ppu3nUecKuX sSBICHUH (TIJIaBICHHE
BOCKa, TastHUE JIbJIA).

[IpuMepsl XUMHUYECKUX SIBJICHUN
(mpokanuBaHUE MEIHOM ITPOBOJIOKH,
B3aUMO/JICCTBUE MeJIa C KUCIIOTOM ).
Mopnenu aToMOB U MOJIEKYII.

[Ipaktuyeckas pabora Ne3. [Tpusnaku
IIPOTEKAHNS XMMUYECKHUX PEaKIIUH.
Beruuciaenus

— OTHOCHUTEJIBHON MOJIEKYJISIPHON MacChl
BEILIECTB;

— MacCOBOM JJOJIM XUMUYECKOTO 3IEMEHTA 110
dbopMyIte coeTMHEHUS

Tema 3.
KoinuyecTBeHHbIC
OTHOIIIEHUA B XUMHH

(39)

KomnuecTBo BemecTBa. Moiib. MonsipHas Macca.
3akoH ABoraapo. MosipHblii 00BEM Tra30B.
Pacuersl mo xumuueckoil opmyne. Pacders
MaccoBOW JOJIM XHMHYECKOTO DJIEMEHTa B
COEMHEHHNH, KOJINYECTBA BEIECTBA, MOJISIPHOM
Macchl. PacuéTsl M0 XUMHYECKUM YPaBHEHUSM.
JemMoHcTpanus:

- 00pa3Ibl BELIECTB KOJIMYECTBOM OJIMH MOJIb
Berancnenus:

-pacder mo (QopMmyne U IO XUMHUYECKOMY
YpaBHEHHIO

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATUN U IPUMEHSThH 3TH MOHATHUS,

a TaKKe€ U3YUYEHHBIEC 3aKOHbI U TEOPUH JIs1 PEIICHUS paCUETHBIX 3a/1a4 C
MTOMOIIIBIO TIeAarora.

BbrancnsaTe MOJSIPHYIO Maccy BEIIECTB; KOJIMYECTBO BEleCTBa, 00BEM rasa,
Maccy BEIIECTBa ¢ OMopoil Ha oOpasell, Ha (OPMYJIBI,

IIpoBOAUTH pacu€Thl IO YPaBHEHUAM XUMHUUYECKUX PEAKIIUI C ONIOPON HA
oOpaselr, anropuT™ yu4eOHBIX JIEUCTBUI: KOJIMUECTBa, 00bEMA, MacChl
BEIIIeCTBA 110 N3BECTHOMY KOJIMYECTBY, 00BEMY, MacCe pEareHTOB MK
MIPOJIYKTOB PEAKIIUH.

BricTpanBathk pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
nHbOpMaINIO U3 y4eOHUKA U CIIPABOYHBIX MaTepHajioB, TPaMOTHO
MCIOJIb30BaTh U3YUYEHHBIN MOHATUHHBINA anmnapar Kypca XMMHH ¢ TOMOIIbIO
nejarora.

Paspnen 3. [lepnoanueckuii 3axkoH u Ilepuoaunyeckas cucreMa xumudeckux 3j1emMedToB /[, U. Menaeneesa.
Ctpoenue aToMOB. XHMHIYecKas cBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuu (15 u)

Tema 4. CTpoenne
aroma. [lepuognuecknii

[TepBbie MOIBITKU KJIacCU(UKALUN
XUMHYECKUX 3JeMEHTOB. lloHsATHE O rpymmax

PackpbIBaTh CMBICIT MEPUOJUYECKOTO 3aKOHA 0T PYKOBOJICTBOM T€Jarora.
[ToHnmaTh cyniecTBOBaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
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3aKOH U
Iepuoguveckas
cHCTeMa XUMHYEeCKHX
3JIeMEHTOB

. . Menneneena. (7 4)

CXOIHBIX AJIEMEHTOB (menovHbIe u
[IETIOYHO3EMENIbHBIE ~ METaJUIbl,  TaJIOTCeHBI,
UHEPTHBIE Ta3bl). *DIEeMEeHThl, KOTOpHIE
o0pa3yrT am(pOoTepHBIC OKCHJIBI u
THAPOKCHJIBL.*

Ilepuonnueckun  3akoH.  llepuonmyeckas
cucTema XUMHUYECKHUX HIIEMEHTOB

. 1. Menneneea. KoporkonepuonHas u
*nHHOTIeproaHas ™ dopmbel [lepuoanueckoit
CUCTEMBl  XUMHYECKMX  djemMeHToB  /Jl.
. Menneneesna. Ilepuoapt " TPYIIIBL.
@u3NYEeCKU CMBICI TIOPAJKOBOIO HOMEDA,
HOMEPOB MEepUOa U IPyNIbl JIEMEHTA.
Crpoenue atomoB. CocTaB aTOMHBIX sJEp.
*UN3otonbL.* DNEKTPOHBIL. Crpoenue
ANEKTPOHHBIX 000J04YeK aTOMOB mepBbIX 20
XUMHUYECKHX  dJeMeHTOoB  [lepmonmyeckoit
cucremsl . 1. MenneneeBa. XapakTepucTHKa
XMMHMUYECKOTO JIEMEHTA IO €ro IMOJOXKEHHUIO B
[Iepnonnueckoii cucreme /1. 1. Menneneena.
*3aKOHOMEPHOCTH U3MEHEHHS paJiyca aTOMOB
XUMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TIpymnmaMm u
nepuojaM. 3HadeHue llepuoanyeckoro 3akoHa
n llepuonnueckoil CUCTEMBI XHMHUYECKHX
AJIEMEHTOB JJISl Pa3BUTHS HAYKH U MPAKTHUKH.
. U. MenneneeB — y4€HbIN U rpakJaHUH.™
JdemMoHcTpanuu

KopoTtkonepuoanas v JUIMHHONEPUOIHAS
¢dopmel [lepuonndeckoii CUCTEMBI
xuMu4deckux demenToB 1. Y. Menaeneena.
O3nakomiieHHE ¢ 00pa3laMu METalIoB

Y HEMETAJUIOB.

XUMHUYECKUX 2JIEMEHTOB (M3MEHEHUE PaJuyCcOB aTOMOB U
ANEKTPOOTPHUIIATEIILHOCTH) U UX COSUHEHUHN OT MOJIO0KEHHUS B
MIEPUOIUYECKON CHUCTEME U CTPOCHHMS aTOMA C UCIIOJIb30BAHUEM CXEM U
Ta0JIHII.

VY cTaHaBIMBAaTh CBSA3b MEX/Y MOJOKEHUEM 3JIEMEHTA B IEPUOJUUYECKOMN
CHUCTEME U CTPOCHUEM €ro aToMa (COCTaB M 3apsi siapa, o0l1ee Yuciio
AIIEKTPOHOB U paclpeeNieHUe UX MO0 AIEKTPOHHBIM CJIOSIM) 110 00pasIy.
[Iporuo3upoBath XapakTep U3MEHEHHUS CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUH 10 rpyImmnaM U nepuoaam Ilepuoauueckoil cuCcTeMsl ¢
MOMOUIBIO TIEIAarora.

XapakTepu30BaTh XMMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOAOB, KaJIUs,
KaJIbLIMA 10 UX noJyioxkeHuto B [lepnoanueckoii cucreme /. . Menaeneesa.
CnenoBath npaBuiiaM 6e30macHoi paboThl B 1a00paTOpUU MpU
WCIIOJIb30BAHUU XUMUYECKOM TTOCY/IbI U 000PYI0BAHUS TTO]T KOHTPOJIEM
nejarora.

BricTpanBath pa3BEpHYThIE MICHMEHHBIE U YCTHBIE OTBETHI C ONMOPOM HA
uH(pOopMaIIKIo U3 YueOHUKA U CIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATHITHBIN anmapaTr Kypca XuMHH OCJIe
CTPYKTYpUPOBAHUS MaTe€pHaa ¢ UCIOIb30BAHUEM KIIHILIE.

Hcrnonb30Bath npu BBIIOJHEHUN YY€OHBIX 3aJjaHUN TEKCTHI y4eOHUKA MOCIIe
CTPYKTYpHUPOBaHUS MaTepHana, cripaBounble Marepuainsl (I[lepuoandeckyro
cucrteMy xummuieckux snmemenToB 1. V1. Menneneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEN B BOAE, SJIEKTPOXUMHYECKUI
P HANIPSKEHU METaJJIOB).

Hcnons30BaTh pH BHIOTHEHUH YI€OHBIX 3aaHH U B TIPOIECCEe
HCCIIEIOBATENIbCKON IEATEIIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COICpIKaHUsI, CIIPAaBOYHBIC MaTepuabl, pecypchl IHTepHEeTa
M0J1 PyKOBOJICTBOM I1€/larora
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JlaGopaTopHble U MpaKTHYecKne padoThl
JIaGopaTOpHBIi OMBIT:
B3aumoneiictBue  ruapokcuia
pacTBOpaMH KHUCIIOT U LIEJI0UEH

IUHKA C

Tema 5. Ctpoenue
BellecTB.
XumMuueckasi CBA3b.
OKHCIANTENLHO-
BOCCTAHOBHTEIbHbIE
peakuuu

(8 )

Xumnueckas cBsizb. KoBanenTtHas (mosisipHast u

HEMoJIsIpHast) CBSI3b.
*DNeKTPOOTPUIIATEIHLHOCTD aTOMOB
XUMHUYECKHX 3JIeMEHTOB.* IoHHas CBs3b.
*Tunbl KpUCTAUINYECKUX PEIIETOK.™

Crenenb OKHCJICHUSI. OxucnuTensHo-
BOCCTAaHOBUTENbHbIE  peakuuu. IIpoueccsl

OKUCJIEHHS M BOCCTaHOBJIEeHHUS. OKHCIUTEIN U
BOCCTaAaHOBHTCIIN.

JdemMoHcTpanuu
OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIUH:
TOpPEHHE, PEAKIUH Pa3I0KEHUs, COEAMHEHMUS

PackpbiBaTh CMBICI U3y9aeMbIX MTOHSATHH IO PYKOBOJCTBOM IEarora.
Omnpenenstb BUJI XMMUYECKOM CBSI3U B COETMHEHUH C UCIIOJIb30BaHUEM
CXEM.

Omnpenensts cTeneHb OKUCIECHUS! XUMUYECKOTO 3JIEMEHTa 10 PopMyJie ero
COCZIMHEHUS C UCTIOIH30BAHUEM AITOPUTMA.

Omnpenensars 31eMeHT (BEIIeCTBO) — OKUCIUTENb U 2JIEMEHT (BELIECTBO) —
BOCCTaHOBHUTEITb.

OOBACHATD CYLTHOCTD MPOLIECCOB OKUCTICHUS K BOCCTAHOBIICHUS.
CoCTaBIIATh MEKTPOHHBIN OAJTaHC ¢ YIETOM YUCIIA OTIAHHBIX U MPUHSATHIX
AIIEKTPOHOB.

CocTaBIATh ypaBHEHHE OKUCIIUTEITHHO-BOCCTAHOBUTEIIBHON PEAKIIMHU T10
ITOPUTMY pPa3zdopa OKUCIUTENbHO-BOCCTAHOBUTEIHHOM PEAKIUH.
Hcnons30BaTh Py BBEITIOTHEHUH YI€OHBIX 3aaHUA TEKCTHI YIeOHUKA TTOCIIe
CTPYKTYpHUPOBAaHUS MaTepHana, ClipaBOYHbIe MaTEepHUAIbl (IEPUOAUUECKYIO
cuctemy xumuueckux snemeHToB JI. . MenneneeBa, Tadnuily
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUI U COJIEN B BOJE, DIEKTPOXUMUYECKUI
P HAMIPSHKEHUH METAJIIOB)

Pazgen 2. BaxkHeiilune npeacTaBuTe/ I HeOpraHuyeckux Beuects (35 1)

Tema 6. Kucsopon.
Boaopon.
(14q)

Boznyx — cmecs razoB. CocrtaB BoO3ayXa.
Kucnopon — »1eMeHT U IMPOCTOE BELIECTBO.
O30H. HaxoxnaeHue kuciopojna B NPUPOJE,
(dbu3MYecKre M XUMUYECKHE CBOMCTBa. Peakiun
TOPEHUsS TPOCTBIX M CIIOKHBIX BEILECTB.
*TeroBoit 2(P(HEKT XUMHUYECKON peakIuu.™
DK30- W DJHAOTEPMHUYECKHE  pEakltH,
*TepMoxXuMuUeckue ypaBHeHHS.* [loHsTHE 00

PackpbIBaTh CMBICT U3y4a€MbIX MMOHSATHI U IPUMEHSTh STH MOHSATHUS TIPU
OTIMCAHUHU CBOMCTB BEIIECTB U UX MPEBPAIICHUN C UCITOIH30BAHUEM
OTIOPHBIX CJIOB U KJIUIIIE.

XapakTepu30BaTh (ONMUCHIBATH)C ONOPOU HA NJIAH, CXEMY, KPAMKYIO 3aNUC
COCTaB BO3/lyXa, PU3NYECKUE U XU-MHUUECKHE CBOMCTBA KUCIOPOa,
CIOCOOBI €T0 MOJYYCHHS, MPUMEHEHUE W 3HAYCHUE B TIPUPOJIE U KU3HU
YeJioBeKa.

CpaBHUBATh peaklMK FOPEHUS U MEUIEHHOTO OKHUCIICHUS C
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okcuaax. CrnocoObl MONMydeHUs] KHCIOpoJa B
naboparopun " MPOMBIIIJICHHOCTH.
pUMEHEHHE KHCIIOPOAA. KPYTOBOPOT
Kuciaopojga B mpuponae. TomimBo: yroib u
MeTaH. 3arps3HEHHE BO3[yXa, YCHJICHHE
MApPHUKOBOTO s dexTa, paspyiieHue
030HOBOTO CJIOSI.

Bomopon — »1eMeHT W MpOCTOE BEUIECTBO.
Haxoxnenue BOJOpOAAa B pUpo/IE,
¢usnyeckne MW XUMHUYECKHE CBOWCTBa (Ha
npuMepe B3aUMOACUCTBHS C HEMETaJUIaMH U
OKCHJIaMU METAJUIOB), IPUMEHEHHE, *CIIOCOOBI
noxydenus.* [lonstue o kucnorax Kucinors! u
COJIH.

JdemMoHcTpanuu

B3aumoneiictue docdopa, cepsl 1 xkenesa ¢
KHCIIOPO/IOM (BO3MOXHO MCIIOJIb30BAHNE
BHJICOOTIBITOB).

Omnpenenenue cojiepkaHus KMCI0poia

B BO3JlyXE€.

OnbIThI, IEMOHCTPUPYIOIIHNE YCIOBUS
BO3HHUKHOBEHHS U NIPEKPALICHUs TOPEHUS.
JlaGopaTopHblie U MpaKkTHYecKue padoTpl
JIaGopaTopHBIii OMBIT:

O3HakoMJIeHHEe ¢ 00pa3laMu OKCHJIOB.
[IpakTuueckas pabora:

Neo 4. TTonyueHue KUCIOPOa, U3YYEHHUE €r0
CBOMCTB.

[IpakTuyeckas pabora Ne5. ITonmyyenue
BOJIOPOJIa U U3yUYEHHE €r0 CBOMCTB.
Boruncienus

— MOJIEKYJISIPHOM MacChl KACIOPOJa U 030Ha

IPeBapUTEIILHBIM O0CYXK/IEHUEM [TapaMEeTPOB CPaBHEHUS.

CoOupats mpubOPHI U MOTYYESHUS KUCIOPOAA (BBITECHEHUEM BOJBI U
BO3/1yXa).

Pacnio3HaBaTh ONBITHBIM ITYTEM KUCIOPO ITOJ KOHTPOJIEM NIE€AArora.
Mcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (GOpMyII
BEIIIECTB, MOJIEKYJISIPHBIX YPaBHEHUI XUMUYECKUX PEAKIHHA C y4acTHEM
KHCIIOPO/a.

OOBSACHATH CYITHOCTH SKOJIOTHYECKHUX TPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBatb npaBuiiaM 0e3011acHOM paboThI B 1TaOOPAaTOPUH IIPU
UCII0JIb30BAHUM XMMUYECKON TOCY/IbI U 000PYI0BaHUS 110]] KOHTPOJIEM
mesiarora, a TaKke mpaBuiiaM OOpaIeHHsI C TOPIOUYMMH BEIIECTBAMHU B OBITY.
[TnanupoBaTh U OCYLIECTBIATh HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHNS, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM 3KCIIEPH-MEHTa
110J1 PyKOBO/ICTBOM I1€/1arora.

VY4acTBOBaTh B COBMECTHOM paboTe B IpyTIIe.

Mcnonb30BaTh NpH BHIIOJIHEHUH YU€OHBIX 3aJaHUI U B Ipolecce
MCCIIEIOBATEIBLCKON AEATEIPHOCTH HAYYHO-TIOMYISIPHYIO JIUTEPATYPY
XMMUYECKOT'0 CO/IEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
0]l PYKOBOJICTBOM II€/1arora.

BeicTpanBath pa3BEpHYyThIe MMCHbMEHHBIE U YCTHBIE OTBETHI C OMOPON Ha
MHpOpMaLIMIO U3 YUeOHHKA U CIIPABOYHBIX MaTe-

pHAJIOB € ONOPOM Ha IJIaH, TPAaMOTHO MCIIOJIb30BaTh N3yUEHHBIN MOHATUHHBIHN
armapar Kypca XuMHAA

60




Ha OCHOBAaHHWHM aTOMHOM MacChl XUMHYECKOTO
QJICMCHTA

Tema 7. Boaa.
PacTBopsl. IlonsiTne 00
OCHOBaHUSAX

(59)

Boma. Ee cocraB. Crpoenne. Monekybl.
*@usznueckre CBOWCTBa BOAbl. Boga kak
pactBoputenb.*  PactBoper.  *[loHsiTHEe O
pacTBopuMOCTH BelecTB B Boje. llonstue o
HACBIIIEHHBIX W HEHACHIIIEHHBIX pacTBOpax.™
MaccoBas nons BewiecTBa B pactBope. Pacuer
MaccoBOM JIONM BeIIeCTBA B  PacTBOpE
(TporeHTHAs KOHIICHTPALINS).

*XuMHuueckue CBOMCTBA BOABI (pa3ioxKeHHeE,
peakuuu ¢ HaTpUeM, OKCHUIOM KaJbIlus,
okcugoMm cepbllV Ilonsitne 00 OCHOBaHMSX.
Pons pactBOpoB B Tpupoae U B OKH3HU
yenoBeka. KpyroBopoT Boabl B mpupojne.*
3arpsizHeHue nOpuUpoaHBIX BoA. OxpaHa u
OYHUCTKA IPUPOIHBIX BOI.

JdemMoHcTpanuu

DNEeKTPOIN3 BOJbI; CHHTE3 BOABI;
B3auMoeiicTBue Bobl ¢ Metauiamu (Na, Ca)
(BO3MOXXHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).

PacTBOpeHne BemecTs ¢ pa3nuyHON
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U IIENOYEH
C TIOMOIIIBIO UHUKATOPOB.

JlabopaTopHble U IpaKTHYeCKHe padoThl
IIpaxmuueckas paboma:

Ne 6. [IpuroroBneHue pacTBOpOB ¢
onpeaeIEHHON MacCOBOM JT0JIEH
pPacTBOPEHHOIO BEILIECTBA.

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUN ¥ MPUMEHATH 3TH OHATHUS MPU
OIMCAHUU CBOWCTB BEILLIECTB U UX IIPEBPALLECHUN C MOMOILIO [e1arora.
Xapaktepu3oBaTh (U3MUYECKUE U XUMHYECKUE CBOMCTBA BOBI, €€ POJIh KaK
pacTBOPHUTEIIS B IPUPOJHBIX MIPOLECCAX C ONIOPOU HA IUIAH U CXEMY.
CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKIUI C y4aCTUEM BOJIbI C ONIOPOM
Ha CXEMY.

OOBACHATD CYLTHOCTh HKOJIOTMUECKUX MPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
MIPUPOJIHBIX BOJ, CITIOCOOBI OYUCTKHU BOJIBI OT IPUMECEH, MEPBI IO OXPaHe
BOJ| OT 3arpsi3HEHUS NOCIIE IPEABAPUTEIIBLHOIO CTPYKTYPUPOBAHUS
Marepuaia.

[InanupoBaTh M OCYIIECTBIIATh HA IPAKTUKE XUMUYECKUE SKCIIEPUMEHTBHI,
MIPOBOJIUTH HAOIOIEHUS, A€JIaTh BbI-

BO/JIbI IO pe3yJIbTaTaM dKCIIEPUMEHTA 10 KOHTPOJIEM NIEAArora, ¢
HCITIOIB30BaHUEM KITHIIIE.

CnenoBath paBuiiamM 6e30macHoi paboThl B 1a00paTOpUu Mpu
MCIOJIb30BaHUU XUMUYECKOU MOCY/BI U 000PYIOBAHUS TIO]T KOHTPOJIEM
rejarora.

[IpoBOAUTH BBIUKMCIIEHUS C IPUMEHEHUEM MOHATHUS «MACCOBAs JOJISI
BEII[ECTBA B PACTBOPE» C OMOPOH Ha (GOPMYIIHIL.

Hcnonb30BaTh Mpu BHIMOIHEHUH YYEOHBIX 33IaHUM U B TIpoliecce
HCCIIEIOBATEIbCKOMN AEATEIIbHOCTH HAYYHO-TIOMYJIIPHYIO JTUTEPATYPY
XUMHYECKOT0 COAEP)KaHUsl, CIIPaBOYHbBIE MaTepHUasl, pecypcsl MHTEpHETA
MOJ] PyKOBOJICTBOM II€/1arora.

BricTpanBath pa3BEpHYTHIE MUCBbMEHHBIE U YCTHBIE OTBETHI C OITIOPOM Ha
nH(popMaIuo U3 yueOHUKA U CTIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
HCIIOJIb30BAaTh U3YUEHHBIN MTOHATUIHBIN anmapar Kypca XUMHH I10CJIE
MPEIBAPUTEIIHLHOTO CTPYKTYPUPOBAHUS MaTEpHUaa.
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Tema 8.
DJIeKTPOJIUTHYECKAS
JAUCCOLHAIUS.
XuMHYeCKHe peakunu
B pacTBoOpax

(5 4)

Teopus dSIEKTPOIUTHYECKON JTUCCOLMALINH.
DNeKTpoNuTHYECKast JUCCOLMALMS.
DNEKTPONUTHL U HEIIEKTPOJIUThl. KaTuoHsl,
aHUOHBI. *MexaHU3M TUCCOLMAlMU BEIIECTB C
pa3IMYHBIMM  BHUJIAaMU XUMHYECKOM  CBSI3H.
[TonsiTue ocrenenu nuccouranuu.™ CUIbHBIE U
cy1abbIe AIEKTPOITUTHI.

Peakuun HOHHOTO oOMeHa. YcaoBus
MPOTEKAaHUs peaklUi HOHHOTO OOMEHa [0
koHLa. IlonHble M cokpam€éHHbIE HOHHBIC
ypaBHEHHUs peakuuil. XUMUYECKHE CBOWCTBA
KHCIIOT, OCHOBaHMM W COJEd B CBETE
MpEeACTaBICHU 00  DIEKTPOJIMTHYECKOU
nucconuanuu. KadecTBeHHBIE peakuuu Ha
KaTHOHBI U AHWOHBI: HOHBI XJIOPHU-, OPOMHU/I-,
uonua-, cynedar-, kapOOHAT-, CHIIUKAT-,
(dbocdar- aHMOHBI; TUIPOKCUI-UOHBI; KaTHOHBI
aMMOHUSI, MarHus, KaJblUs, aJIIOMUHUA,
xeneza (2+) u (3+), meam (2+), 1uMHKa,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.
JdemMoHcTpauuu

DneKkTpruyecKasi MpoOBOAUMOCTb PACTBOPOB
BEIIIECTB; JIBIKCHUE HOHOB B DJICKTPUIECKOM
nouie.

OMBITHI, WJUTFOCTPUPYIOITUE TTPU3HAKHI
MPOTEKaHUS PEaKIil HOHHOTO OOMEHa.
JlabopaTopHble U IPaKTUYeCKHUe

padoThI

JlaGopaTOpHBIH OTIBIT:

Peakunu noHHOro oOMeHa B pacTBOpax

PackppIBaTh CMBICI U3y4aeMbIX [TOHATHI, a TAKXKE CMbICII TEOPUU
NIEKTPOJINTUYECKON JUCCOLUALUMY C OTIOPOU HA CXEMBI.

OOBSACHATH MPUYHHBI SJEKTPOIIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C ITIOMOLIBIO IIEAATOra.

CocTaBiATh ypaBHEHUS AUCCOLUAIIMM KUCIIOT, IEJI0Uel U COJIeH, OJIHbIE U
COKpAIlIEHHbIE HOHHBIC YPABHEHUS! XUMHUUECKUX PEAKIIMIA HOHHOTO OOMEHa.
[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIOICHHUS, JIe1aTh BbIBOJIBI 110 pe3yJIbTaTaM 3KCIIEpUMEHTa
M0CJIE TIPEBAPUTEILHON PAOOTHI.

Cnenoatk npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu mpu
MCTIOJIb30BAaHUU XUMHUYECKOW MOCY/IBI M 000PYAOBaHUS 110 KOHTPOJIEM
nezjarora.

[Tpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIE MUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
nH(pOpMaLKIO U3 YUeOHUKA U CIPAaBOYHBIX MaTE€PHATIOB, TPAMOTHO
MCII0JIb30BaTh U3YYEHHBIN MOHATUIHBIN anmnapaT Kypca XUMUHU IOCIIE
MIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Mcnonb30BaTh NpH BHIIOIHEHUH YU€OHBIX 3aJaHUI U B IpolLecce
HCCJIEIOBATENbCKOM 1€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJAEPKAHUs, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTEpHETa
rocJie KOHCYJIbTAIUH C TIE1arorom
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MeKTpouTOB: cynbdara meau(ll) u menoun,
KapOoOHaTa HATPUSI M COJISTHOM KUCIIOTHI,
peakius HeUTpau3alui MEX1y THIPOKCHIOM
KaJIMs M COJITHOM KHCJIOTOM.

Buruuciaenus

— M0 YpPaBHEHUSAM XUMUUYECKUX PEAKIINI

Tema 9. OcHOBHBIE
KJIACCHI
HEOPraHUYeCKHUX

coeauHeHu
(11 9)

Knaccudukanus HeopraHmgecKux
COCTUHEHUH.

Oxcupl: cocTaB, KIacCUpUKAIISL
(*ocHOBHBIC, KUCIIOTHBIE, aM(pOTEPHBIE,
Hecoseo0pa3yolye Ha IpuMepe OKCruaa
yriepona Il u okcuna azora I11%),
HoMeHKarypa *TlonyyeHue™ u xumMuyeckue
CBOMCTBA OKCUIOB (B3aMMOJECICTBHE C BOJIOH,
KHUCJIOTaMH, IIEI0YaMH).

OcHoBaHMs: coCcTaB, Ki1accupuKaus (1eI04YH
¥ HEpacTBOPUMBIE OCHOBAHHMS),
HOMEHKJIaTypa, (pU3nuecKkue U XMMUYeCKHue
CBOMCTBa (B3aUMOJICHICTBHE C OKCUIAAMU
HEMETaJJIOB, KUCIOTaMHU, COJISIMU), *CIIOCOOBI
MOTyYEHUS. ™

Kucnorsl: coctas, kimaccudukanus,
HOMEHKJIaTypa, PU3NUECKre U XUMUIECKHE
CBOMCTBa (B3aUMO/JICIICTBHE C METAJIJIAMH,
OCHOBHBIMH OKCHJ/IaMH, OCHOBAaHHSIMHU, COJISIMA
Ha NpUMepe COJITHON U CEpHOI KHCIIOT),
*cnocoObl nomy4yeHus.™ P akTHBHOCTH
METAaJUIOB.

Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI
MOJTyYeHHUs1, B3aUMOJIeHCTBUE COJIeH C
MeTaJlJIaMH, KUCIIOTaMHU, IIeTI0YaMU U COJISIMH.
I'eneTnueckas CBsI3b MEXKAY KJIacCaMH
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Onpenenenre OCHOBHBIX KJIACCOB HEOPTraHUUECKUX COETUHEHUH 110
11a0JonHy.

CocTaBiieHHE CXEM CTPOEHHUSI OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX
COEIMHEHUI Ha OCHOBE ONPEICIICHUS.

CocraBnenue (GopMyJl OCHOBHBIX KJIACCOB HEOPraHMYECKUX COETUHEHUN 1
Ha3bIBAaHUE UX 110 MEXAYHApPOAHON U TPUBUAIIBHON HOMEHKIIATYpE C
MCII0JIb30BaHUEM OIIpEAENIEHUS U TaOIUIIbl pACTBOPUMOCTH.
KnaccugunupoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U CEOUCHMEAM C
OMOpPOM Ha OIpeNIeTeHUs], CXEMbI M TaOJINIly pACTBOPUMOCTH.

CocraBieHune TabJInIbl TeHETHUECKUX PsIIOB U cxeMbl «I eHeTnueckas
B3alMOCBS3b OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX COEAUHEHUI MO/
PYKOBOJCTBOM II€Jarora.

[Iporuo3upoBaHre CBOMCTB BEIIECTB HA OCHOBE OOIINX XUMHYECKUX
CBOMCTB M3yUYEHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSTCS €
MCIIOJIb30BaHUEM cXeMbI «l'eHeTndecKasi B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUI» 110 pyKOBOJCTBOM II€Jarora.

CocraBneHre MOJIEKYJIIPHBIX YPABHEHUN PEAKLIUN, NIUTFOCTPUPYIOIINX
XMMUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB U CHOCOObI NOYYeHUs BEIIECTB
M3YYEHHBIX KJIACCOB, IPYII, a TAK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEX/1y HUMH, C OTIOPOil Ha BepOAJIbHYIO CXEMY B KaUeCTBE
3pUTEIBHOM OIOPBI.

CocraBiieHrEe MOJIEKYJISIPHBIX YPaBHEHUH PEAaKIIMK IO CXEMaM C
MIpe/IBApUTENIbHBIM 00CYX/I€HHEM BbIOOpa pearupyroiux BemecTs.
Beruucnenye o ypaBHEHUSAM XUMHUYECKUX PEAKLUI KOJIHMUYECTBa, 00bEMA,
Macchl BELECTBA 110 KOJIMYECTBY, 00BbEMY, MAacCe PEarecHTOB WU MPOyKTOB
peaxuy 10 aIrOpUTMYy.




HEOPraHWYECKUX coeuHeHni. [ eneTnueckue
psanel. [Tonsarue 06 *amdorepHbIX
TUIPOKCHAAX (Ha IpUMepe LIMHKA U
ATIOMHUHMS): XUMHUYECKHE CBOICTBA
B3aUMO/JICIICTBUE C KMCIOTAMHU U IIE€JI0YaMU,
pa3ioKeHue Mpy HarpeBaHuu.™
JdemMoHcTpanuu

OO0pa3ibl HEOPraHUYECKUX BEIECTB
Pa3IMYHbIX KJIACCOB.

B3aumMogeiicTBue pacTBOpa cepHOM KUCIOTHI C
okcuaom menu(ll).

Peakuus HeliTpanuzanuu.

BriTecHeHue 01HOTO MeTalia IpyruM U3
pacTBopa coiu.

JlaGopaTopHble M IpaKTHYeCKHE PA0OTHI
JIaGopaTopHbIE OMBITHI:

B3anMopeincTere KUCIOT ¢ METAJIAMH.
[TomyueHne HEpaCTBOPUMBIX OCHOBaHHH.
B3anmMopeincTBre HepaCTBOPUMBIX OCHOBaHUI
C KACIOTaMH.

Paznoxenue runpoxcuna meau(ll) mpu
HarpeBaHUMU.

[IpakTuueckas padora:

Ne 7. Penienne skcriepMMeHTaIbHBIX 3a4a4 110
TeMe «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX
COCIMHEHUI.

Boruncienus

— I10 YPaBHEHUSIM XUMHUYECKUX PEAKITUH

[TnaHupoBaHKe U OCYIICCTBICHHUE Ha MPAKTHKE XMMHUYCSCKOT'O SKCIICPUMEHTA
U HaOJIFOICHHS T10]] PYKOBOJICTBOM YYHUTEJIS.

dopmMyupoBaHKe BBIBOJIOB M0 PE3YJIbTaTaM SKCIIEPUMEHTA C
UCIIOJIb30BAHUEM OITOPHBIX CJIOB.

dopmMynupoBaHKe C IOMOIIBIO TIEIarora 1 BBIMIOJIHEHUE MTPaBHJI 0€30MacHOM
paboThI B 1a00OPaTOPHH MPH MCIOIb30BAHUH XUMUIECKOU TIOCYIbI U
00opymoBaHusl.

Hcronp30BaHue MPU BBITIOJIHEHUN YI€OHBIX 3aIlaHUI U B TIPOIECCE
UCCIICI0OBATEIbCKON JACSATEIbHOCTH HAYYHO-TTOMYJISIPHON JINTEPATYPhI
XHUMHYECKOTO COJIEPKaHUs, CIIPABOYHbIC MaTepHalibl, pecypchl MHTepHeTa,
OCYIIECTBIICHHE BBIOOPA IO/ PYKOBOJICTBOM HACTABHHKA.

BeicTparBanue pa3BEPHYTHIX TUCbMEHHBIX U YCTHBIX OTBETOB C OMIOPO Ha
nH(pOpMaLKIO U3 yUeOHUKA U CIPABOYHbBIX MAaTEPHUAJIOB, IPAMOTHOE
UCIIOJIb30BAHUE N3YYCHHOTO TIOHSITUHHOTO arnapara Kypca XUMHH C
UCIIOJIb30BaHUEM IIJIaHa, OMIOPHBIX CJIOB, AJITOPUTMA.

Pa3pnen 3. BemecTBo 1 XMuMHU4YeCcKHe peakuuu, 44

Tema 10. Xumnueckue
peakuuu. OCHOBHBIE

*TloHsITHE O CKOPOCTH XUMHUUYECKON PEaAKITHH.
@akTophl,  BAMAIONME  HA  CKOPOCTb

PackpsiBaTh CMBICT N3y4aeMBbIX TOHATUN U TPUMEHATH 3TH TOHIATHS IIPH
ONMCAaHUM CBOMCTB BELIECTB U UX NPEBPALLCHU.
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3aKOHOMEPHOCTH
XHMHMYECKHX peaKkuuid
(49)

XUMHUYECKON peaxkuuu. ITonsTue 0
TOMOT€HHbIX U TE€TEePOr€HHBIX PpEeaKLUsX.
[Tonatue 006 o0OpaTUMBIX M HEOOPATHMBIX

XHUMHUYCCKUX peaKnuAgax. Ilousarue 0
XHUMHUYCCKOM PaBHOBCCHHU. CMCH_IGHI/IQ
XHUMHUYECKOI'0 PaBHOBCECHUSI. (DaKTOpBI,
BIIMAOIINUC Ha CKOPOCTh XUMHYECKOM
pCaKnuu u ITOJIOKCHHUC XUMHNYCCKOI'O

paBHOoBecus. Kilaccupukanuss XUMUYECKHX
peaxkuuii o pa3HbIM OCHOBAHUSAM. ™

KnaccudunupoBars XUMHYECKHE PEAKIIHH 10 PA3TUYHBIM ITPU3HAKAM.
VYcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peaKkuu OT pa3IMYHbIX
(akTOPOB O] PyKOBOJACTBOM YUHUTEIIS.

[Iporuo3upoBatb BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX IIPEBPALLIEHUN B
Pa3TUYHBIX YCIOBUSX MOCIIE IPEIBAPUTEIBLHON paOOTHI.

Onpenensarb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBisTh MEKTPOHHBIN OaTaHC peaKLnu.

[Ipon3BOAUTE BEIYMCICHUS IO XUMUYECKUM YPABHEHUSIM I10 AITOPUTMY.
BricTpauBath pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM HA
nH(pOpMaLIHIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
HCMOJIb30BATh U3YYEHHBIN MMOHATUINHBIN aniapar Kypca XUMHUH MTOCIE
MpEeABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Hcnonbs30Bath npy BHITIOJIHEHUH YYEOHBIX 3aJJaHUM U B IIPOLIECCE
HCCIEA0BATENIbCKOM 1€ATEIbHOCTU HayYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COJICpIKAHUS, CIIPAaBOYHBIC MaTepHabl, pecypchl UHTepHeTa
MOCJI€ KOHCYJIbTAllUU C IEAaroroM.

PackpriBaTh CMBICT N3Y4aEMBIX MTOHSATUHN, @ TAKYKE CMBICI TEOPUH
3IEKTPOJIUTUYECKON JUCCOLMALIMM C OMTOPOM HA CXEMBIL.

OOBACHATH MPUIUHBI AJIEKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB C MTOMOIIIBIO
nejarora.

CocTaBnsaTh ypaBHEHUS JTUCCOIUAIIMN KUCIIOT, IIEI0YeH U COJIeH, TTOJIHbIE U
COKpalIEéHHbIC HMOHHBIE YPAaBHEHHSI XUMUYECKUX PEAKIMil HOHHOTO 0OMEHa.
[TnanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MIPOBOJNTH HAOIIOICHNUS, IeTIaTh BBIBOABI IO Pe3yJbTaTaM dKCIIEpUMEHTA
MOCJIe MPEBAPUTENHHON PaOOTHI.

CrnenoBats ipaBmiiaM 6e30macHoOi paboThl B 1ab0paToOpuu Ipu
WCMOJIb30BAaHUN XUMHUYECKOU MOCY/IbI U 000pYIOBaHUS TIOJI KOHTPOJIEM
rejarora.

[Ipon3BOAUTH BEIYMCICHUS IO XUMUYECKUM YPABHEHUSIM.

BricTpauBath pa3BEpHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOI Ha
nH(pOpMaIIHIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHUATIOB, TPAMOTHO
HCMOJIb30BAaTh U3YYEHHBIN MOHATHUIHBIN anmapar Kypca XUMHUH TTOCIe
MpeABAPUTEILHOTO CTPYKTYPUPOBAHUS MaTepuaa.
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Hcnonp30Bath Ipy BHIIOJHEHUH YU€OHBIX 3aJaHUM U B ITpoLiecce
HCCIEA0BATENIbCKOM IEATEIbHOCTH HayYHO-TIOMYJISPHYIO JINTEPATypPy
XUMHUYECKOI'0 COJIEpKaHus, CIIPaBOYHbIE MaTepHrallbl, pecypcsl HTEpHETa
10CJIe KOHCYJIbTAllUU C IEAAroroM

9 KJIACC

(2 4 B HEZEMIO, BCETO 68 W)

IIpumepHBIE TEMBI,
pacKkpbIBaolIue
JaHHBIA pa3aen

NPorpamMmblI,
U KOJIUYeCTBO YaCOB,
0TBOAMMOE HA UX
H3Yy4eHHe

OcHoBHOE CoAcpiKaHue

OcHoBHbIE BU/IbI 1€ TEJIbHOCTH
o0yuarouuxcst

Pasgen 1. BemecTBo n xumuueckue peakuun (104)
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IloBTOpEHUE M
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/1eJi0B

Kypca 8 kiacca
(10 v)

[Iepnonnueckuit 3akoH. Ilepuonnueckas
CUCTEMA XMMUYECKUX 3JIEMEHTOB

. 1. MenneneeBa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KAJINs, KAJIBLIUS U UX

COEIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM
3JIEMEHTOB B IEPUOJINYECKON CUCTEME U
CTPOEHHEM HUX aTOMOB.

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB (MEXIyHapOIHAs U
TpUBHUAIbHAsA). XUMHUECKHUE CBOICTBA
BELIECTB, OTHOCALINXCA K pPa3IM4HbIM KjlaccaM
HEOPraHUYEeCKUX coeAMHEeHU. [ eneTnyeckas
CBSI3b HEOPraHMYECKUX BEIIECTB.

CrpoeHue BemiecTBa: BUJIbl XUMUYECKON CBS3H
U TUIBI KPUCTAIUIMUECKUX PELIETOK.
*3aBUCHMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus. ™

XUMHUECKUE peakIiy. KiIaccupuKaus
XUMHUYECKHUX PEaKIUN MO pa3InuHbIM
OCHOBAHUSIM.

Teopus 31eKTPOTUTHUECKON AUCCOLUAIINH
JdemMoHcTpanuu

1. Monenu KpUCTAIINYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB.

2. KopoTtkonepuoaHas 1 JIMHHONEPUOAHAS
dhopwmsl [Teproanueckoil CHCTEMBI XHMHUYECKUX
anemenToB JI. 1. Menneneera

[IpakTuueckas padorta Ne§ «Peakunu HOHHOTO
oOMeHa»

[TpakTrueckas padota Ne 9 «KauecTBeHHBIC
peaxkiuy Ha HOHBI B pacTBoOpe.
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XapakTepu3oBaTh XMMHUYECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOIOB, KAIUS U
KaJIbIUs 1O UX nojoxkeHuto B [lepuoguueckoii cucreme . 1. Menneneena ¢
OIIOPOM Ha AIITOPUTM.

KiaccudumupoBath 1 Ha3pIBaTh HEOPraHUYECKHUE BEIIECTBA H3YUYCHHBIX
KJIACCOB C OMOPOM Ha cXeMy, TabJIUIly paCTBOPUMOCTH.

OmnuceIBaTh 00IIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIKIaTh CBOMCTBA MPUMEPAMU MOJICKYJIIPHBIX YpaBHEHUM
XUMHUYECKUX PEaKLUi C OMOPOl Ha CXeMy.

Onpenensarb BUJI XUMAYECKON CBSI3U U THUI KPUCTAUTUYECKON PEIIETKH
BEILECTBA C OIIOPOM Ha CXEMY.

[Iporuo3upoBath CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS TOCIIe
MIpeABapPHUTEIILHOTO pazbopa.

BricTpanBath pa3BEpHYThIE MICHMEHHBIE U YCTHBIE OTBETHI C ONMOPOM HA
uH(pOopMaLKIO U3 YueOHUKA U CIPABOYHBIX MAaTEPHUATIOB, IPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN OHATUIHBIN alapaT Kypca XMMHUU.
Hcnonp30BaTh pH BHIOTHEHUH YY€OHBIX 3aaHH U B TIPOIECCe
MCCJIEI0BATENIbCKON IEATeTbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPyY
XUMHUYECKOTO COJIepkKaHUs, CIIpaBOUYHbIE MaTepHalbl, pecypcsl IHTepHeTa
MO/ PYKOBOJICTBOM TI€/Iarora.

PackpbIBaTh CMBICI TEOPUU DNEKTPOTUTHUECKON nucconranuu. OObICHATH
MIPUYHHBI AJIEKTPOIPOBOHOCTH BOJHBIX PACTBOPOB;

CocTaBnsTh ypaBHEHUS AUCCOLMAIIMN KUCIOT U LIEJI0YEH, OJTHBIE U
COKpAaIICHHbIE XUMUYECKUE YPABHEHUSI XUMUYECKUX PEAKIIUA HOHHOTO
oOMeHa.




KonrtponsHas padora Neb
«DNEKTPOITUTHYECKAS! IUCCOIIAALINS

Pasznea 3. Hemerauibl

U UX coequHenus (24 1)

Tema 3. O0man
XapaKTepPUCTHKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynnsi.
I'ajorennl

(4 1)

OO1m1ast XxapakTepUCTHKA raJIOreHOB.
OCoOEHHOCTH CTPOEHUS AaTOMOB 3TUX
OJICMCHTOB, XapaKTCPHBIC JJI1 HUX CTCIICHU
okucnenus. CtpoeHue u pusnueckue cBoicTa
IMPOCTHIX BEIICCTB — I'aJIOI'CHOB. XuMHudyeckue
CBOIMCTBA Ha IpUMEpE XJIopa (B3aUMOJIEHCTBUE
C MeTaJUIaMU, HEMETAJUIAMU - BOJOPOIOM U
KHCJIOPOJIOM, *1ienogaMu™). XiopoBoaopo/.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOIMCTB HEMETAJLIOB U UX
COEIVHEHUH B IIPEIENIax MaJbIX EPUOJIOB U TTIaBHBIX MTOATPYIII
[lepuonuueckoil cucTeMbl XUMUYECKUX FIIEMEHTOB C YUETOM CTPOCHHUS X
aTOMOB C HCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBarh (pU3NUECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJoreHoB (Ha MpuUMepe XJI0pa) U CIO0KHBIX BEIIECTB (XJIOPOBOAOPOAA,
XJIOpUJA HATPHs), CIIOCOOBI MX MOTY4YEHUs, IPUMEHEHHNE U 3HAUCHHE B
IIPUPOJIE U )KU3HU YEJIOBEKA MIOCIIE CTPYKTYPUPOBAaHUS MaTepHaa.

68




ConsiHast KMCIIOTa, XUMUUYECKHE CBOMCTBA,
*nony4yenue™, npuMmenenue. KauectseHnble
peaKkly Ha rajJoreHuI-uoHbl. *JlelicTBre
XJIOpa ¥ XJIOPOBOAOPO/1a Ha OpPTraHU3M
yenoBeka.™ BakHelye XJI0puabl U UX
Hax0’JIEHHE B IIPUPOJIE.

JdemMoHcTpanuu

BuneomMarepuansl: ranoreHsl U Ux
COEIUHEHUS.

OO6pa3ibl XJIOPUAOB.

JlaGopaTopHble M IpaKTHYeCKHE PAGOTHI
JlaGopaTOpHBIH OMBIT:

Pacno3znaBanue Xa0pua-nOHOB.

OmnpenensiTh ralOTeHUI-MOHBI B PACTBOPE C MCIIOJIb30BAaHUEM TaOIHIIBI
"XapakTepHble peaki[ui Ha aHUOHBI".

[InaHupoBaTh U OCYIIECTBIISATh HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOANUTH HAOJIOIEHHS, 1eJ1aTh BBIBO/IBI 10 PE3YJIbTaTaM IKCIEPHUMEHTA
TI0CJIE TIPEIBAPUTEIHHON PadOTHI.

CnenoBatb npaBuiiam 6e3onacHoi paboThI B 1aOOPAaTOPUU NIPH
UCTIOJIb30BAHUM XMMUYECKOW TIOCY/IbI U 000pYIOBAHUS MO]T PyKOBOJCTBOM
Ie1arora.

BricTpauBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOIl Ha
uHpOpMaLKIO U3 y4eOHUKA U CIPABOYHBIX MAaTE€PUAIOB, IPAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN OHATHIHBIN alapaT Kypca XUMHUU.
Vcnonb30BaTh NpH BHIIOIHEHNUH YU€OHBIX 3aJaHUH U B ITpoLiecce
HCCIIE0BATENBCKON IEATEIIbHOCTH HAy4YHO-TIONYJISIPHYIO JINTEPATypy
XMMHUYECKOTO COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypchl IHTepHETa

Tema 4. O6masn
XapaKTepUCTHKA
XMMHYECKHX IJ1eMEHTOB
VIA-rpynnel. Cepa u eé
coennHenus (5 9)

OO6mrast XxapakTepucTuKa 3J1eMeHTOB VIA-
rpymibl. OCOOEHHOCTH CTPOEHUS ATOMOB 3TUX
AIIEMEHTOB, XapaKTEPHBIE I HUX CTETICHH
okucnenus. Ctpoenue u pusnyeckue cBoicTra
MIPOCTHIX BEIIECTB — KHUCIIOPOJa U CEPHI.
AnnotponHsle MOAM(UKALINN KUCIIOPOJIA U
cepbl. XMMUYECKHE CBOWCTBA CEPHI.
CepoBonopoi, cTpoeHue, pu3nueckre

Y XUMUYECKHE CBONCTBA (KUCIIOTHBIE U
BOCCTAHOBUTENbHBIE). OKCHJIBI CEPBI KaK
MPEJICTABUTENN KUCIOTHBIX OKCHIOB. CepHast
KHCJIO0Ta, (PU3NYECKHe U XUMHUECKUE CBOICTBA
(oOrmue Kak mpeacTaBUTENs Kilacca KUCIIOT

u crienuguueckue), npuMmeHerne. CepHucTas
KHCJIOTA.

*XUMH4ecKne peaklny, JeKaliue B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4YeHHs CEpHON
KHCIO0THL.™ ConM CEpHOM KUCIIOTHI,

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB A1eMeHTOB VIA-
IPYNIBbI ¥ UX COEAUHEHUM

¢ Y4ETOM CTPOEHHS UX aTOMOB C 0nopoii Ha cxemy "M3mMeHeHue pagnycos B
noarpynmnax".

XapakTepu3oBarh (pu3nvecKue

Y XUMHYECKHE CBOMCTBA IIPOCTOTO BELIECTBA CEPBI U €€ COEAMHEHUM
(cepoBOOPO/Ia, OKCUIOB CEPHI, CEPHOU KUCIIOTHI, CYJIb(PATOB), CIIOCOOBI UX
IIOJIy4EHUs, IPUMEHEHHUE U 3HAYE€HUE B IIPUPOJIE U JKU3HU YEIIOBEKA C
OIOPO HA CXEMY H IUIaH.

OnpenensaTs HaNUYKE CyIb(paT-HOHOB B PaCTBOPE.

OOBACHATDH CYITHOCTh FKOJIOTMUECKUX MPOOIIEM, CBSI3aHHBIX C
nepepabdoTKOI coeTMHEHNH cephl IOCIe CTPYKTYPUPOBAHUS MaTepUaa.
[1nanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
MPOBOANUTH HAOJIOIEHHS, JIeJIaTh BBIBOIBI IO PE3YJIbTaTaM SKCIEPHUMEHTA.
CnenoBath npaBuiiam 0e3omacHoi paboThl B 1a00paTOpUU Mpu
HCMOJIb30BAHUU XUMHUECKOW MOCY bl U 000PYA0BAHUS 1101 PYKOBOJCTBOM
nezjarora.

ITpon3BOIUTH BEIUUCIIEHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aJITOPUTMY.
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KaueCTBEHHAs peakius Ha CyIb(aT-HOH.
Haxoxnenue cepbl 1 €€ coeTMHeHUN

B npupojie. *XUMHUYECKOE 3arpsI3HEHHE
OKpY>Karollen cpebl COeTMHEHUSIMU CEPhI
(KUCTIOTHBIE JTOK]IU, 3arPsI3HEHHUE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €0 MIPEIOTBPAIICHUS. ™
JdemMoHcTpanuu

Konnexkuuu (Bugeomatepuarbl): cepa U e€
COCJIMHCHHSI.

OOyrnuBaHue caxapa 1o J1eHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOU KHUCIIOTHI.
JlaGopaTopHble H NpaKTU4YecKne padoThl
JlaGopaTopHBbIE OTIBITHI:

OOHapy>xeHue cynbhaT-HOHOB.
B3aumogeiicTBue pazbaBieHHON CepHOU
KHUCJIOTBI C HIMUHKOM. BbIunciaenust

0 YPaBHEHUSIM XUMUYECKUX PEAKIIHIA;

Vcrionb30BaTh NPy BHIIOTHEHUN YYEOHBIX 3a/IaHUH TEKCTHl YUeOHHKA,
crpaBouHble Matepuaisl (Ilepuoanyeckyro cucTeMy XMMHUYECKHX
anemenToB /. 1. MenaeneeBa, Tabauily paCTBOPUMOCTH KHUCIIOT, OCHOBaHHUI
U coJiell B BOJIE, JJIEKTPOXUMUYECKUN PsiJl HANIPSKEHUHM METaIlIoB).
Hcnons30BaTh MpH BRITOTHEHUH y4ueO-

HBIX 33JIaHUI U B [IPOLIECCE UCCIIEI0BATENbCKOMN NESTEIbHOCTH HayYHO-
[OMYJIAPHYIO JIMTEPATYPY XUMHUUYECKOI'0 COAEPIKAHMS, CIIPABOYHBIE
Mmarepuaisl, pecypcel HTepHeTa

110CJI€ KOHCYJIBTALUU C IIEJaroroM

Tema 5. O6masn
XapaKTepUCTHKA
XMMHYECKHMX 3JIeMEHTOB
VA-rpynnsl. A30T,
dochop 1 nx
COCJUHEHHUS

(7 )

OO6m1as XxapakTeprucTUKa JIEMEHTOB V A-
rpymibl. OCOOEHHOCTH CTPOEHUS] ATOMOB 3THX
AIIEMEHTOB, XapaKTEPHBIE Il HUX CTETICHH
OKHCIICHHUS.

A30T, pacipocTpaHeHuE B IPUPOJIE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA
(B3amMoJIeHicTBHE ¢ METAJIIaMH U
HEMeTaJJIaMH - KUCIIOPOJIOM U BOJIOPOJIOM).
Kpyrosopor a3ora B npupoe.

AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE
CBOMCTBA (OKHCIICHHE, OCHOBHBIE CBOMCTBA
BOJIHOTO PacTBOpaA), *roydeHue™ u
npuMeHeHHne. Cou aMMOHUSA, UX (PU3NUECKUE
U XUMHUYECKHE CBOMCTBA (pa3oxKeHue,

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB VA -
IPYNIbl U UX COEAUHEHUN C yYETOM CTPOEHHUS MX aTOMOB.

XapakTepu3oBarh (pU3NUECKHE U XUMUUYECKHE CBOMCTBA MTPOCTHIX BELIECTB
azoTta 1 pocdopa 1 UX CoOeAMHEHUH (aMMHaKa, cole aMMOHUS, a30THON
KHCJIOTBI, HUTPaTOB, okcuaa Gocdopa(V) u pocdopHoit KUCTOTHI,
¢dochaToB), crtocoObI X MOTYUYEHUs, IPUMEHEHNE U 3HAUE€HUE B IPUPO/IE

Y KM3HU YE€JIOBEKa C UCIIOJIb30BAaHUEM CXEMBI.

OnpenensiTb HOHBI aMMOHUS U (pocdaT-nOHBI B paCTBOPE C UCIOIB30BAHUEM
Tabyuipl "XapakTepHble peakuy Ha KAaTHOHBI 1 aHUOHBI'.

OOBACHATH CYHIHOCTb SKOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C HAX0XKIEHHEM
coeTMHEHUH a30Ta U Gocdopa B OKPYKaIOIIECH cpee.

IInannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE DKCIIEPUMEHTHI,
MIPOBOAMTDH HAOIIOIEHUS, IeJaTh BHIBOABI IO PE3yJIbTaTaM 3KCIepU-MEHTA.
CnenoBath npaBuiiaM 6e30macHoil paboThl B 1abopaTopuu mpu
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B3aMMO/ICHCTBHUE CO IIEJI0YaMHU ), TPUMEHEHUE.
KauecTBeHHas peakiiys Ha HOHbI AMMOHHUSI.
A3OTHas KUCIOTa, e€ pusnueckue

1 XMMUYECKHUE CBOKCTBA (00IIHe KaK
IIpeICTaBUTEINS KJlacca KUCIOT U
cnenuduueckue). A30THCTas KUCIOTA.
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUSI B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.
*XuMHYeCcKOe 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl COeIMHEHUSIMU a30Ta (KUCTIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOUBHI U
BOJIOEMOB). ™

dochop, *amroTporHbIe MOAU(PUKAITTT
dbocdopa*, hpuzndyeckrue U XUMHUIECKHE
CBOICTBa (B3aUMOJEHCTBHE C METAJIAMH,
HEMeTallJIaMH, *KOHIICHTPUPOBAHHOM a30THOM
U CEpHOI KUCIIOTaMM).™

Oxcun pochopa(V) u pocdopnas kuciora,
(bu3MYecKre U XUMUYECKHUE CBONCTBA,
nonyueHue. KauecTBeHHas peakius Ha
dbochar-noHsl.

Hcnons3oBanue ocdaToB B KauecTBe
MUHEPAJIBbHBIX yI0OpeHUi. 3arpsi3HeHue
MPUPOJHBIX BOJOEMOB (ochaTaMu.
JdemMoHcTpanuu

Komnexuu: pocdop u ux coeauHeHus.
B3anmoneicTere KOHLIEHTPUPOBAHHOM
a30THOM KHUCIOTHI C MEJIBIO.
JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTBITHI:

1. B3aumopeiictBue coneit aMMOHUS

C IIEJI0YBIO.

2. O3HakoMIIEHHE ¢ 00pa3laMH a30THBIX U

MCI0JIb30BaHUN XUMHUYECKOM MOCY/Ibl U 000pYI0BaHUS.

[Tpon3BOIUTH BBIYUCIICHUS [0 XUMUYECKIM YPABHEHHSIM.

Vcrionb30BaTh MpH BHIIOTHEHUN YYEOHBIX 3a/IlaHUH TEKCTHl YUeOHHKA,
CIIPaBOYHbBIEC MaTepuabl (IEPUOIUYECKYIO CUCTEMY XUMUYECKUX JIEMEHTOB
1. . MenneneeBa, TaOJIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH B
BOJI€, DJIEKTPOXUMUYECKUH sl HAPSKEHUI METaIIIOB).

Vcronb30BaTh NpH BHIIOTHEHUH YY€OHBIX 3aJaHUN U B IPOIECcCe
MCCJIEIOBATENBCKOM IeATEeIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy
XUMHUYECKOTO COAEPKaHUsI, CIPABOYHBIE MaTEpHUabl, pecypchl IHTepHeTa
nociie KOHCYJIbTAIMH C TIEIarorom
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(hochopHBIX YIOOPECHHUI.

[IpakTuueckas padora:

Ne 10. I[Tonyyenne aMMuaka, U3y4eHUE €ro
CBOWCTB.

Buviuucnenusn

— [0 YPaBHEHHSIM XUMUYECKUX PeaKuit
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Tema 6. O0man
XapakTepuc-

THKA XUMHYECKHX
aj1eMeHTOB IVA-
rpynmnel.

Yriaepoa u KpeMHUI U
HX COeTUHEHUSA

(8 1)

Yrinepon, aluioTponHbIe MO (DUKAIIH
(rpadut, anmas), pacpoCcTpaHCHHUE B
npupoje, Gu3nIeckue 1 XUMHYECKHE
cBoiicTBa. Ancop6mus. KpyroBopor yrieposa
B IIPUPOJIE.

Oxcuppl yriaepona, ux pusndeckue

1 XMMHUYECKUE CBOMCTBA (B3aUMOEHCTBUE C
MeTaJlJIlaMH, HeMeTallJIaMH,
*KOHILIEHTPUPOBAHHOM a30THOU U CEpHOI
KHCIIOTaMHU)*, UX IEHCTBUE HA KUBBIC
OpPraHMU3MBbl, *TIOTYy4eHUE™ U IPUMEHEHHE.
*JKOJOrHYecKHe MPoOIeMbl, CBSI3aHHBIE C
okcuaom yriepoaa(lV); runoresa
r7100aTbHOTO MOTEIICHUS KIINMAaTa;
MapHUKOBBIN dPPexT.™

VYrosbHas KUCIIOTA U €€ CONHU, UX (PU3NUECKUe
U XUMHUYECKUE CBOMCTBA, noayueHue u
npuMeHeHne. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. *Mcnonb3oBanue KapOOHATOB
B OBITY, MEJIMIIMHE, IPOMBILIUIEHHOCTH,
CeJIbCKOM XO03siiicTBe. ™

KpemHuuii, ero ¢puzndeckne 1 XUuMHUYECKHUE
CBOICTBa (Ha MpUMepe B3aUMOCHCTBUS C
MeTaJlJIaMU ¥ HEMEeTaJJIaMu ), *ToTy4YeHue U
MIPUMEHEHUE B AJIEKTPOHUKE. *

*CoenuHenus KpeMHUs B mpupoje. O0riue
npencrasieHus o0 okcuae kpemuus(IV) u
KpeMHHUEBOM kucioTe. CUIUKaThI, UX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE,
MIPOMBIIIIIEHHOCTH. Baxk-Helne
CTPOMTENbHBIE MaTEPUAIIBL: KEPAMUKA, CTEKIIO,
IIEMEHT, OETOH, kene300eToH. [Ipobaembr
0€30M1aCHOT0 MCIIOJIb30BAHUS CTPOUTEIBHBIX
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OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB [V A-
IPYNIbI U UX COCAUHEHUN ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB
yriepoja U KpeMHHUS U UX COeIMHEHUH (OKCUA0B YIIIepo/ia, YrOlIbHOM
KHCJIOTHI, KapOOHATOB, OKCUIA KPEMHHS, KDEMHUEBOW KUCIIOTHI,
CHJINKATOB), CIIOCOOBI MX MOJIy4€HUs], IPUMEHEHHE U 3HAUE€HUE B IPUPOJE U
JKU3HU YEJIOBEKa.

Onpenensats kapOOHAT- U CHIIMKAT-

HOHBI B pPacTBOPE.

OOBACHATH CYHIHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C HAX0XKIEHHEM
YIJIEKUCIIOTo Ta3a B OKPY KarolleH cpeie.

IInaHupoBaTh U OCYIECTBIIATH HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
[TpoBoUTH HAOMIOAEHMS, IE€NATH BBIBOABI 110 PE3YJIbTaTaM IKCIIEPUMEHTA
1I0CIIE TPeIBapUTEIbHOM PaboTHI.

CrnenoBath npaBuiiaM 06e30macHoil paboThl B 1abopaTopuu mpu
UCMOJIb30BAaHUU XUMHUYECKON TOCY/IbI U 000PY/I0BaHMUSL.

Hcnonb30BaTh MpU BHIOJHEHUH YY€OHBIX 3aJJaHUM TEKCThI yueOHUKa,
cnpaBouHble MaTtepuaisl (Ilepuoanueckyro cucTeMy XMMHUYECKUX
sanemenToB Jl. 1. Menzeneesa, Tabiuily pacTBOPUMOCTH KHUCIOT, OCHOBaHHM
U coJiell B BOJIE, DJIEKTPOXMMUYECKUN PsJT HAIIPSDKEHUIM METauIoB) Moce
KOHCYJIbTAIMH C [IE€arorom.

Mcnonb30BaTh NpH BHIIOIHEHUH YU€OHBIX 3aJaHUI U B IpolLiecce
HCCJIEIOBATENbCKOM 1€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJEPKaHUs, CIIPABOYHbIE MaTepHallbl, pecypcsl IHTEpHETa




MaTEpUaJIOB B IIOBCEHEBHON XKU3HU.™
JdemoHcTpaumuu

Monenu KpuCTaNINYECKUX PEIMIETOK aMasa,
rpaduTa, MOJIEKYIIbI (pysiepena.
AgnicopOuusi pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAaHHBIM yriéM. [IpoTtuBoras.
Buneomarepuaibl: cuimkaTHas
MIPOMBILIIIEHHOCTb.

Monenu MOJIeKyJ OpraHUYECKUX BEILLECTB.
JlaGopaTopHble H NpaKTUYecKne padoThl
JlabopaTtopHsbiit onibiT: KauecTBeHHast peakius
Ha kapOoHat-uoH. [IpakTuueckue paboThI:
Ne 11. Ilonmyuenue yriiekucioro rasa u
M3Y4EHUE €ro CBOMCTB.

Ne 12. Pemienue skciepuMeHTaJIbHBIX 3a]1a4
1o reMe «Hemeramis».

Boluncienusi 1o ypaBHEHUSIM XUMUYECKUX
peakuui
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Pa3nen 2. MeTasuibl u ux coequnenus (20 u)

Tema 7. O01ue
CBOMCTBA METAJJIOB
(4 1)

OO6m1ast xapaKTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nojoxxeHus B [lepuoanyeckon cucreme
xumudeckux dyemenToB 1. . MenneneeBa u
cTpoeHust arToMoB. CTpOCHHE METAILIIOB.
Meramueckas CBsA3b U METANIMYECKAst
KPUCTAJUTMYECKas PelIéTKa.
DNEKTPOXUMHUECKUN Psiji HAllpsLDKEHUN
MeTauioB. OU3NYECKHE U XUMUYCCKHE
CBOICTBa METaJUIOB (B3aMMOJICEICTBUE C
KHCJIOPOJIOM, BOJIOH, KUCTIOTaMHK ). *O01me
CTIIOCOOBI TIOTYYSHHS METAJLUIOB. *
*TloHsAITHE O KOPPO3UHU METAIIOB U OCHOBHBIC
CIOCOOBI 3alIUTHI OT KOppo3uu. CriiaBbl
(cranp, 4yryH, AIOpaIIOMUHUN, OpOH3a), UX
MIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH. *
JdemoHcTpanuu

O3HakomIIeHHE ¢ 00pa3laMyu METaJUIOB U
CIUIaBOB, UX (PU3MUECKUMHU CBOMCTBAMH.
Mopenu KpUCTAIIMYECKUX PEMETOK
METaJUIOB.

Buneomarepuansl: KOppo3us METAJIOB.
JlabopaTopHble U IpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

O3zHakoMJIeHHE ¢ 00pa3iaMu CILIaBOB
METaJIOB.

3aBUCHUMOCTh CKOPOCTH PEAKIIMKU METaIa C
KHUCJIOTOM OT MPUPOABI METAILIIA.
Boruucienus

10 YPaBHEHUSIM XUMHYECKUX PEaKITHi.
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PackppIBaTh CMBICII U3y4a€MbIX TOHATHI U IPUMEHATH 3TH MOHATUS IIPU
OIMCAHUU CBOWCTB BEILIECTB U UX MIPEBPALLCHHI.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB-
METaJUIOB U UX COCIMHEHUM C Y4ETOM CTPOCHMS UX aTOMOB.
XapakTepHu30BaTh CTPOEHUE METAJUIOB, 00LIUe (pU3HUECKUe U XUMUYECKHE
CBOMCTBA METAJIJIOB.

XapakTepHu30BaTh 00IKE CIIOCOOBI OJIyYEHHs] METaJIIIOB TIOCIIEe
CTPYKTYpUPOBAHUS MaTepHaa.

CnenoBate npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu npu
MCI0JIb30BaHNU XUMHUYECKOM MOCY/1bl 1 000pYI0BaHUS.

ITpon3BOIUTE BEIYUCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonp30BaTh NpU BHIIOJHEHUH Y4€OHBIX 3aJJaHUM TEKCThl yueOHUKa,
cnpaBouHble MaTtepuaisl (Ilepuoanyeckyro cucTeMy XMMHYECKHX
sanemenToB Jl. 1. Menzeneesa, Tabiuily pacTBOPUMOCTH KHUCIOT, OCHOBaHHM
U coJiell B BOJIE, DJIEKTPOXUMUYECKUN PsiJl HAMIPSKEHUH METaIlIoB).
Hcnonp30BaTh NpU BHINOIHEHUH YY€OHBIX 3aJjaHUI U B IIpOLECCe
UCCJIEIOBATEIBCKON IE€ATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPIKAHMUs, CIIPAaBOYHBIE MaTepualsl, pecypcsl MIHTepHeTa
II0CJIE TIPEABAPUTEIBLHON KOHCYIBTAIIMH C IIEAAroromMm




Tema 8. Baskneimue
METAJLJIbI K UX

COeTHHEHHS
(16 1)

[lenounsie Metasuibl. [lonoxenue B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB JI. 1. MenzeneeBa, ctpoeHue
atomoB. Haxoxnenue B npupoe.
duznyecKre U XMMUYECKre CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCuasl u
TUAPOKCHUIBI HAaTpusl U Kanus. [I[pumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.
[llenouHo3emenbHBIE METAIIIIBI MArHUN U
KaJIbLIW, cTpoeHue atoMoB. [lonoxenue B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB JI. 1. Menneneera. HaxoxaeHue B
npupojie. Pu3nyecKre U1 XUMUYECKUE
cBolcTBa. BaxkHelilne coeIMHEHUS KalbLUs
(oxcua, ruapokcu, comn). *JKECTKOCTh BOJIBI
Y CHIOCcOObI €€ ycTpaHeHus. ™

Asmromunnit. [Tonoxenue B [lepuoanyueckoit
CUCTEME XMMUYeCKUX 3eMeHToB 1. U.
MenaeneeBa, ctpoeHue aroMa. Haxoxaenue B
npupoje. PU3nyecKre U XUMUYECKUE
cBoiicTBa. AM(oTepHBIE CBOMCTBA OKCHIA U
TUAPOKCHUIA.

Kenezo. [Tonoxenue B [lepnonnueckon
CUCTEME XMMHUYECKUX IJIEMEHTOB

. 1. MeHneneeBa, CTpOCHUE aTOMA.
Haxoxnenue B npupone. Puznueckue u
XUMHUYECKUe cBOMCTBA. OKCUIbI, TUAPOKCHIBI
u comu xene3a(1l)

u xene3a(lll): cocras, cBoiicTBa U noayueHue.
JdemMoHcTpanuu

B3anmoneicTeue HaTpus ¢ BOJOU.
OxkpaimuBaHue IJIaMEHH HOHAMH HAaTpUs U
KaJIusl.

OOBSACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOHCTB 3JIEMEHTOB-
METaJUIOB B IPYIIAX U UX COCIAUHEHUN C YUETOM CTPOEHHUS UX aTOMOB.
Xapaktepru3oBaTh PU3NICCKUE M XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAaJUIOB U UX COETUHEHUN (OKCUI0B, THJIPOKCUIIOB, COJIEH) C OMOPOii Ha

CXCMY, CIIOCOOBI UX MOJIy4YCHUA, IPUMCHCHUC U 3HAUCHHUEC B IIPUPOJAC U KU3HU

YCJIOBCKA.

Pacmio3HnaBath ¢ IIOMOIIBIO KAYCCTBCHHBIX peaKLII/Iﬁ HMOHBbI MCTaJ1IJIOB (MaI‘HI/ISI,

AJIFOMMHUS, IUHKA, JKeJle3a, Me/IN) € UCIOIb30BaHUEM TaOIHILIbI
"XapakTepHble peaKklMM Ha KaTHOHBI'".

IInaHupoBaTh U OCYILECTBIIATH HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOJEHHUS, 1€1aTh BBIBO/IBI 110 pE3yJIbTaTaM 3KCIIEPUMEHTA.
CnenoBatb npaBuiiam 6e3onacHoi paboThI B 1a00OPaTOPUU MPH
UCIOJIb30BAHUU XUMHUUECKOM MOCY1bI U 000PYOBAHHUS.

ITpon3BOIUTE BEIYUCIIEHUS 10 XUMUYECKUM YPaBHEHHUSM.

BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU HA
uHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€PHUAIOB, IPAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN MOHATHIHBIN alapaT Kypca XUMHUU.
Hcnonb30BaTh Npy BHITOJHEHUN Y4eOHBIX 3a/laHU U B Ipoliecce
HCCIIEA0BATENIBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COEpKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl FIHTepHeTa
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OkpalmBanue MmiaMeH HOHAMU KaJIbIIHSI.
BsauMoelicTBUEe OKcHIa KaJbIUs C BOIOM.
Buneomarepuansl: ropeHue xene3a B
KHCJIOPOJIC U XJIOPE.

JlabopaTopHble M NPpaKTH4YeCKHEe PA0OTHI
JlaGopaTOpHBIE OIBITHI:

O3zHakoMJIeHHE ¢ 00pa3liaMu ATFOMHHHS U €r0
CILIaBOB.

AMpoTepHbIe CBOMCTBA THPOKCHIA
ATIOMHHUS.

KadecTBeHHbIC peakii Ha MOHBI JKeJe3a.
XKécTKoCTh BOJBI U METOJIBI €€ YCTPAHEHHUS.
[IpakTuueckue padbOTHI:

Ne 10. Pemenue skcriepuMeHTAIbHBIX 33124
mo Teme «MeTalib».

Boruucienust

M0 YPAaBHEHUSIM XUMHYECKUX PEAKIIHI

Pasnen 3. IlepBoHavanbHeI

€ XUMHYECKHE ITOHATHUS 00 OpTraHN4YC€CKUX BCIICCTBAX, 104

Tema 9.
[TepBoHavanbHbIE
XUMHNYCCKUC ITOHATUA 06
OpPTaHHYECKUX
BEILIECTBAX

O6mme mnpencraBieHuss 00 OCOOEHHOCTAX
cocTaBa u CTpOCHHS OpPTaHHYECKUX
coequHeHW  yriepona.  [lepBoHadaabHBIC
MOHATHSI 00 OPraHWYECKUX BEIIEeCTBAX Kak
0 COCIMHEHUSAX  yriepona (MeTaH, OJTaH,
OTWIEH,  aleTWIEeH, JOTaHOJN, [JIUIEPHH,
yKCycHas Kuciora). *Mx cocTaB U XUMHUYECKOE
ctpoerne. Kraccudukamuss opraHU4YeCKHX
BemiecTB.* [ToHATHE O OMOIOrMYECKH BaXKHBIX
BEIIECTBAX: KUPAX, OeNKaX, YrIeBoAaX — U UX
polu B JKM3HM ueloBeka. *MarepuanbHoe
€IMHCTBO OPTraHMYECKHX U HEOPTaHUYECKHX
COEINHEHUN. *

OOBACHATH MPUUMHBI MHOTOOOPA3us BEIIECTB, WILTIOCTPUPOBATH
B3alMOCBS3b HEOPTaHUYECKUX COCIMHEHUN YIIIepoJa U OpraHu4eCKUX
BEIIECTB M0/ PYKOBOJICTBOM YUUTEIIS.

OOBACHATDH yCI0BUS O€30MACHOTO MCITOIB30BaHMS BEIIECTB U XUMHYECKHX
peaxiuii B ObITY.

XapakTepHu30BaTh POJIb XUMHUH B Pa3IMYHBIX cepax AesITeIbHOCTH JIOIEH,
OCHOBHBI€ BEILIECTBA U MAaTepHAJIbl, IPUMEHSIEMbIE B )KM3HU COBPEMEHHOTO
4eJI0BEKA.
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[TpupoHBIe HCTOYHUKH YTIEBOJOPOIOB
(yroisib, IpupOIHBIN a3, HEPTH), MPOTYKTHI UX
nepepadoTKU, UX POJIb B OBITY U
MIPOMBIIIICHHOCTH.

Pa3nen 4. O0o0menune marepuaina no kypey «Heoprannueckas xuMus»(4 1)

Tema 10. Xumusa u
OKpyXaromias cpena, 14

Hosble maTepuaisl 1 TexHonoruu. Bemecrtsa n
MaTepUasbl B IOBCEIHEBHOM )KU3HU YEJIOBEKA.
Xumus ¥ 300poBbe. besonacHoe
HCII0JIb30BAaHUE BEIIECTB U XMMHYECKHUX
peakiuii B OBITY.

OCHOBBI KOJIOTHYECKON I'PAMOTHOCTH.
XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKaroIen
cpeab! (IpeaesibHO JOMyCcTUMAasi KOHLEHTpaIHsI
Bemects — [1JIK).

Ponb xuMHUM B peIIeHUH SKOJIOTHUECKUX
npobiem

O06o0611eHne MaTepuana
o Kypcy
«Heoprannyeckas
XUMUS», 34

O06o011eHre 1 cucTeMaTH3aIys 1o Kypey
«Heoprannueckass XuMusi»

XapakTepu30BaTh pojib XUMUHU B PA3IMYHBIX cepax esTeIbHOCTH JIt0IEH,
OCHOBHBI€ BEILIECTBA U MaT€PHUAJIbI, IPUMEHIEMbIE B )KM3HU COBPEMEHHOTO
YeJI0BeKa.

. OOBSCHATH YCIIOBHUS O€30MACHOTO UCTIOJIb30BaHUS BEIIECTB U XUMHUECKUX
peaxuuii B ObITY

AHaIM3upoBaTh U KPUTHUYECKHU OLIEHUBATH MH(OPMAIIUIO O BIHSIHUH
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X034HCTBa, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKPYXKAaroIlEeH Cpeabl.

YMeTh oKa3bIBaTh MEPBYIO MOMOIIb TPH XUMUYECKHX 0KOTax U
OTpaBJICHUSX.

[TpuHuMaTh yyactue B 00CYXI€HHH MTPOOIEM XUMUYECKON U
HKOJIOTMUYECKOI HANpaBICHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO MO3UIINIO 110
npobiemMe U npeagaraTb BO3MOXKHbIE YTH €€ PELIeHUsIC OTOpoi Ha
nH(popMalKIo U3 yueOHUKa U CIPaBOYHbIE MaTepuallbl, pecypcsl HTepHeTa
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