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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpaMma mo XMMUHM A OOy4yarolIMXcs C 3a7Eep>KKOM INCUXUYECKOTO pa3BUTHS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUs MOATOTOBIIEHA Ha OCHOBe DeaepaabHOTO
rOCYJJapCTBEHHOIO 00pa30BaTEeNIbHOTO CTaHJapTa OCHOBHOro obmero oOpasosanus (IIpukas
Munnpocsemienuss Poccun ot 31.05.2021 . Ne 287) (manee — PI'OC OOQO), denepanbHOii
aZlanTUPOBaHHONW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O 0011ero o0pa3oBaHus Uil 00y4aroLXCs
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 310poBbs (IIpuka3z Munmnpocsemenust Poccuu ot 24 Hosi6ps 2022
r. Ne 1025), ®enepanpHoii paboueld mporpaMMbl OCHOBHOTO 0OIero o0pa3oBaHHsl MO YYECOHOMY
npeamery «Xumus», OenepaabHON MPOrpaMMbl BOCIIUTAHMS, ¢ YYETOM PACIPEACIICHHBIX 10 KJIaccam
poBepseMbIX  TpeOoBaHMH K  pe3yabraraM  ocBoeHus  DenepanbHOM — aJanTUPOBAHHOMN
o0pa3oBarenbHON MpPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs Jsl OOYUYaIOUIMXCS C 3aJepiKKOH
IICUXUYECKOTO Pa3BUTUA U  3JIEMEHTOB COAEP)KaHUs, IPEICTABICHHBIX B  YHHMBEPCAIBHOM
kogudukatope 1o Xumuu, KoHuenmum mpenofaBaHus ydyeOHOro mpeamera «XUMHUS» B
o0pa3oBarenbHbIX opranuzanusx PO, peanusyromux oCHOBHbIE 0011€00pa30BaTeIbHbIE IPOrPAMMBI.

[Tporpamma mo XMMUHM pa3paboTaHa C LEJIbI0 OKa3aHUS METOAMYECKON MOMOINM YUYHTENIO B
CO3JJaHUU paboyel IPOrpaMMsl O yUeOHOMY MpEAMETY.

Y4eOHblll mpeaMeT «XUMHS» BXOAUT B TpeAMETHYI0 o0macts «EcTecTBeHHOHAYYHBIE
npeaMeTs». B cucreme ecTecTBEHHOHAayYyHOro 00pa3oBaHMs XUMUS KaK y4eOHBIM IpeaMeT 3aHMMaeT
Ba)XHOE MECTO B MO3HAHWM 3aKOHOB MPUPOABI, (OPMUPOBAHUN HAYYHOW KapTUHBI MHPA, CO3TaHUU
OCHOBBl XMMMUYECKUX 3HAHWUN, HEOOXOAMMBIX JUIl TOBCEJIHEBHOW >KM3HU, HABBIKOB 370pPOBOrO M
0e30macHOTO IS YeJOBEeKa M OKpY)KAIoLlel ero cpemsl oOpa3a KM3HHM, a TaKKe€ B BOCHUTAHUU
9KOJIOTUYECKOM KYJIBTYpBHI.

YcnemHocTh U3y4eHUs] XMMHUH CBSI3aHA C OBJIAJICHUEM XMUMHUYECKHM SI3BIKOM, COOJIOACHUEM
npaBua  Oe3omacHOM pa®OTBI MpPU  BBHIMOJHEHMM XHUMHYECKOIO HKCIEPUMEHTa, OCO3HAHHUEM
MHOTOYHCJIEHHBIX CBSI3€H XMMUU C IPYTUMH NIPEAMETaMHU IIKOJBHOTO Kypca.

[TporpammMa BkiItOYaeT B ceOs OCHOBBI HEOPraHUYECKOM M OpraHu4ecKol Xumuu. InaBHOM
uaeell MporpamMMmbl SIBISIETCS CO3JaHHME 0a30BOTO KOMIUIEKCA OINOPHBIX 3HAaHUM TI0 XHMHH,
BBIPQ)XEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy 00ydaroUMxcss U UX 0coObIM 00pa30BaTeNIbHbIM
MOTPEOHOCTSIM.

B coxmepxaHMM  JAaHHOrO Kypca MpPEACTABIECHBl  OCHOBOIIOJIAralOIIMe  XUMHUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOIIME M3YYEHHE COCTaBa U CTPOEHHUS BELIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTPOEHHS, NPOTHO3UPOBAHHUE CBOMCTB BEIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX MPEBpAIICHU U MyTeH yIpaBlIeHUsI UMU B 1IEJISAX MOJTYYEHUs BEIIECTB U MaTEPHAJIOB.

TeopeTnueckyro OCHOBY H3y4Y€HHMS] HEOPraHMYECKOM XMMHMHM  COCTaBJIIE€T  aTOMHO-
MOJIEKYyJIsipHOe yueHue, llepmogmyeckuit 3akoH J[.MI. MenpaeneeBa ¢ KpaTKMMHU CBEICHHUSIMH O
CTPOEHHMH aTOMa, BUJIaX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX PEAKLIUH.

B u3yuenun kypca 3HauMTENbHAS POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY: IIPOBEIEHUIO
NPAaKTUYECKUX M Ja0OpaTOpHBIX pPa0OT, OMHCAHUIO PE3YJIbTAaTOB YUYEHHYECKOTO SKCIEePUMEHTA,
COOJIIOIGHUIO HOPM U ITPaBHJI O€301acHOM pabOThl B XUMUYECKOH 1a00paTOpuu.

Peanuzanus naHHOM mporpaMMmel B mpolecce 0OydeHus mo3BoauT oOydwarommumcest ¢ 3IIP
YCBOMTD KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUN U MOHATH POJIb U 3HAYEHUE XUMUU CPEIU APYTUX HAYK
0 MIPUPOJE.

N3ydeHrne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIONIMXCS HAyYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIIECHAYYHBIX METOAOB (HaONIOEHUE, W3MEpPEeHHEe, HKCIEPHUMEHT, MOEIUpPOBaHUE),
OCBOEHUIO MPAKTUYECKOTO MPUMEHEHUS HayUYHbIX 3HAHUH, OCHOBAHHOTO HAa MEXIPEIMETHBIX CBS3SX C
npeameramu  «Okpyxkatomuid Mup», «@usmka», «buonorusy», «leorpadus», «Marematuka» u
hopMHUpPYyET KOMITETCHIINH, HEOOXOIUMBIE TSI TIPOJOJDKEHUS 00pa30BaHus B 00JACTH €CTECTBEHHBIX
HayK.

N3ydyenne xumum crocoOcTByeT pa3BuTuio y oOyuvaromuxcsi ¢ 3[IP mpocTtpancTBeHHOTrO
BOOOpakeHUs!, PYHKIIMOHAIBHOM IrPaMOTHOCTH, YMEHHS BOCIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh
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MH(POPMALIMIO, TPEACTABICHHYI0 B pa3lWYHbIX (opmax. 3HAYUMOCTh NpEAMETa s Pa3BUTHUS
KU3HCHHOW KoMmrieTeHmu oOydarommxcsi ¢ 3[IP 3akirodaeTcss B yCBOGHUHM OCHOBBI XHMHUYECKHX
3HaHUI, HEOOXOIUMBIX JIJIsl TOBCEAHEBHOM JKU3HU; HABBIKOB 37J0POBOT0 M OE30IMIACHOTO IS YEJIOBEKa
U OKpY’Karolle ero cpesl o0pasza sxu3Hu; OPMUPOBAHUU IKOJIOTUYECKON KYJIbTYPBHI.

[IporpamMa oOTpaxaeT cojaepkaHHe OOy4YeHHS NpPEAMETy «XUMHS» C Yy4EeTOM OCOOBIX
oOpasoBarenbHbIX TToTpeOHOCTEH oOydaromuxcst ¢ 3I1P. Opnagenne y4eOHBIM MpeaMETOM «XUMUS
MPEJCTABISET ONPEACTICHHYIO TPYIHOCTh 1 oOyudaronmxcs ¢ 3[IP. OTo cBs3aHO ¢ OCOOCHHOCTIMHU
MBICITUTEIILHON JIEATENbHOCTH, IEPUOANYECKUMHU KOJICOAHUSIMU BHUMAHUS, MajbiM 00bEMOM MaMSITH,
HEJ0CTaTOYHOCTBIO OOIIEro 3amaca 3HaHUM, MOHMKEHHBIM IO3HABATEJIbHBIM MHTEPECOM M HHU3KUM
YPOBHEM PEUYEBOIO Pa3BUTHSL.

Jiis mpeonmosieHUs] TPYIHOCTEH B HM3y4eHHMH Yy4eOHOTro mpeamera «XuUMHUS» HE00XoauMma
ajanrtanus odbeMa M XapakTepa ydueOHOro marepuana K [MO3HABaTEJbHBIM BO3MOXKHOCTSIM JaHHOU
KaTeropuu OOydyaromMXCs, Y4eT HX OCOOCHHOCTEH pa3BUTHSA: HCIOJIb30BAaHUE AJITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3€U, TOCTENIEHHOE YCIOKHEHUE U3y4aeMOro MaTepuara.

IIpy u3ydyeHUHM XUMUM HEOOXOJUMO OCYIIECTBIATh B3aUMOJECHCTBUE HAa IOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepruall pEKOMEHAYETCS U3ydaTh B MPOLIECCE MPAKTUUECKON JIEATEIIbHOCTH.
Bo3M0OXHO BbIAEIIEHHE OTAENIBHBIX YPOKOB Ha PELICHUE 3a/ady B CBA3U CO CIIOKHOCTHIO aHaIU3a
Tekcta oOyvaromumucsa ¢ 3[IP. Opranuueckoe €IWHCTBO TMPAKTHYECKOM UM  MBICIHUTEIBHON
JEeSTebHOCTH 00Y4YaIOIIMXCs Ha ypOKaxX XMMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO
0a3MCHBIX XMMHYECKHUX 3HaHMKA W yMeHWi. Oco0oe BHUMaHHME MPH HM3YYCHUH XUMHUH YEISIETCS
M3YYEHUIO «CKBO3HBIX)» MOHATUN U (OPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHUaa.

[lenu n 3agaun n3y4eHus yueOHOro rnpeamera «XuMHs»

OO6mue 1enu n3ydeHus yaeOHoro npeamera «XuMus» npeactabieHsl B OenepanbHoil paboyeit
IIporpaMMe OCHOBHOT'O 0011ero oopasoBanusi. OHU aKTyalM3UPOBaHbI C YYETOM HOBBIX NPHOPUTETOB
B CUCTEME OCHOBHOI'O 001Iero 00pa3oBaHus, HAPaBIEHHOCTH 00yUeHHUs HA Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (popmHpoBaHHE €€ HHTEIeKTa U o0wmeld KynbTypbl. OOydeHHE YMEHMIO YYHUTHCS H
MIPOJOIKATh CBOE 00pa30BaHUE CAMOCTOSTENIBHO B HACTOSIIIEE BpEMs SBIIAECTCSA OAHON M3 BaKHEUIITUX
GyHKIUK y9eOHBIX IPEIMETOB, B TOM YHCIIE U «XHUMHUN.

Jns obyuaromuxcsi ¢ 3IIP, Tak ke, Kak U UI1 HOPMAaTUBHO Pa3BUBAIOLIUXCS CBEPCTHHUKOB,
OCBAaMBAIOIIMX OCHOBHYIO O0Opa30BaTEIbHYIO MpPOrpaMmy, JTOMHUHHUPYIOIIEE 3HAYeHHE MpHUOOpeTaroT
TaKHe LENH, KaK:

(dbopMuUpOBaHUE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO pEIIEeHUH, CIOCOOHOW ananTUpoBaTbcs K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KU3HU;

HalpaBJIEHHOCTh O0y4€HHsI Ha CUCTEMAaTHYeCKOe MPUOOIIEHNE YJalIuXcs K CaMOCTOATEIbHOM
MIO3HABATEJIbHOW JESITEbHOCTH, HAyYHbIM W NPAKTHYECKUM METOAAaM MO3HaHUs, (HOpMUPYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHM K XUMMH;

obOecrieueHre  YCJIOBHM, CHOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOyYaIOIIMMHCS  OMBITA
pa3sHOOOpa3HOM JesATeIbHOCTH, IO3HAHMS UM CaMOIO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

¢dopmMupoBaHUEe yMEHUI OOBSICHATH U OLIEHUBATH SIBICHHUS OKPYXKAIOIEro MUpa Ha OCHOBaHUU
3HAHUU U OIBITA, MOJIYYEHHBIX IPU U3YUYEHUU XUMUU;

¢dopmupoBanue y oOy4aromuUXcsi T'yMaHUCTUYECKMX OTHOIICHWH, MOHUMaHMUS IEHHOCTH
XUMHUYECKHX 3HAHUM 17151 BBIPAOOTKH HKOJIOTMUECKH 11€1eco00pa3HOro MOBeAeHHs B ObITY U TPYAOBOU
JESATENBHOCTH B LIETSAX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOLIEH PUPOAHON CPELBL;

pa3BUTHE MOTUBAIMM K OOYyUEHHUIO, CIIOCOOHOCTEN K CaAaMOKOHTPOJIIO M CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHs OOIIEYeIOBEUECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpoduis U
HaIpaBJIE€HHOCTHU JaJIbHEHIIEr0 00yUeHUsI.

Kypc HanpaBieH Ha perieHue cileayonmx 3a/1a4, 00eCneunBaloMX Peaan3auio JUYHOCTHO-
OPUEHTHUPOBAHHOTO U JAEATEIbHOCTHOTO MOAXOAOB K 00ydeHHI0 XxumMuu obOydarommxcs ¢ 3IIP Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs:



dbopMUpOBaHNE TEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX MPEJCTABICHUH O BEIIECTBAaX, MX
MpEeBpalleHUsIX U MPAKTUYECKOM TPUMEHEHUH; OBJaJleHUE TMOHSATHIHBIM  amnmaparoM U
CUMBOJIMYECKUM SI3IKOM XUMHH;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALLEHUI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KAK OCHOBBI
MHOTUX SIBIIGHUH >KMBOM M HEXHBOW NPUPOAbI; YIIyOJieHHWE TMpEeACTaBICHUI O MaTepuagbHOM
€IMHCTBE MUDA;

OBJIAJICHHE OCHOBAMHM XUMHUYECKOH TPAaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBaThb W
OObEKTUBHO OLICHMBATh JKU3HCHHbIC CHUTYallUW, CBS3aHHBIE C XHWMHEH, HaBBIKAMH O€30MaCHOTO
oOpallleHusi ¢ BEIIECTBAMHU, HCIIOJIIb3YeMbIMU B IOBCEIHEBHON XU3HU; YMEHHEM aHAIM3UPOBaTb U
IUTAHUPOBATh SKOJIOTMYECKH 0€30MacHOE MOBEACHUE B LIESAX COXPAHEHMS 3J0POBBS U OKpPYXKaroIIeh
Cpelbl;

¢dbopMHUpOBaHUE YMEHHUI YCTaHABIMBAThH CBSA3U MEXAY PEaJbHO HAOIIONAEMBIMH XUMUYECKIMHU
SBJICHUSIMU U TIPOIlECCaMH, MPOUCXOJSIIMMU B MUKPOMHpE, OOBSCHATH MPUUYMHBI MHOT000pa3us
BELIECTB, 3aBUCUMOCTb WX CBOWCTB OT COCTaBa U CTPOEHHUS, a TAK)KE 3aBHCUMOCTb INPUMEHEHHUS
BEIIECTB OT UX CBOICTB;

IPUOOpPETEHUE ONbITA MCIIOJIb30BAHUS PA3JIMYHBIX METOAOB M3YyUYEHMs BELIECTB, HAOMIOACHUS
3a UX MPEBPAICHUSIMH MPU MTPOBEACHUH HECIOKHBIX XUMHUECKHX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
naboparopHOTo 000PYIOBaHUs U IPHOOPOB;

dbopmMupoBaHue MPEACTABICHUI O 3HAYEHUHM XUMUYECKONW HAyKH W PEUICHHH COBPEMEHHBIX
9KOJIOTMYECKUX NpobjeM, B TOM YHCIE B MPEJOTBPALCHUMM TEXHOTEHHBIX M HKOJIOIMYECKHX
KaracTtpod.

Oco6enHocTu 0TOOpPA M aganTAlMN Yy4eOHOr0 MaTepuaJia o XuMHHU

OO0yuenne yuyeOHOMY IpeaMeTy «XUMUs» HEOOXOIUMO CTPOUTHh HA CO3JAHMM ONTHUMAJIbHBIX
YCJIOBHH /Il YCBOEHUSI MporpaMMmHoro Marepuana oOydatromumucs c¢ 3IIP. bonbioe BHUMaHue
JOJKHO OBITH yZIEJIeHO 0TOOPY yueOHOro MaTeprala B COOTBETCTBUU C MPUHIMIIOM JOCTYITHOCTH HpHU
coxpaHeHuWu oOmero 6a3oBoro ypoBHA. OH JODKEH 1O COJEPKAHUI0 U 00beMy OBITh
aJanTUpoBaHHBIM 1751 oOywatomuxcsa ¢ 3[IP B cooTBeTcTBUU C HX 0COOBIMH 00pa3oBaTEIbHBIMU
notpedHocTsaMU. CriefyeT o0JIerdnuTh OBJIaJICHHE Mareprasiom obydarommmucs ¢ 3[1P mocpeacTBoM
€ro JeTAIbHOrO OOBSICHEHHS] C CHCTEMAaTHYECKUM IOBTOPOM, MHOTOKPATHOW TpPEHUPOBKOW B
MPUMEHEHUN 3HaHUM C MCMOJIb30BAaHUEM IPHUEMOB AJITOPUTMHU3ALNU U BU3YaAJIbHBIX ONOp, O0yYeHUs
CTPYKTYPUPOBAHHUIO MaTepuaa.

bonbuioe 3HaueHWe Ui MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro Marepuaja HMEeT omopa Ha
MEXITPEIMETHBIE CBSI3U BOIIPOCOB, M3y4YaeMbIX B JAHHOM Kypce, ¢ TaKUMHU Y4€OHBIMH IMpeIMeTaMu
kak «['eorpadus», «Pusuka», «buonorus». Ilo3Bonsis paccmarpuBaTh OJWH U TOT K€ y4eOHBIN
MaTepual C pasHbIX TOYEK 3PEHHUs, MEXIPEAMETHbIE CBS3U CIIOCOOCTBYIOT €ro JIydllemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHUIO MOTYYEHHbBIX 3HAHUM U TPaKTUUYECKUX YMEHUH.

[Tpy moAroTOBKE K YpOKaM y4UTEINb JIOJDKEH MPelycMOTPETh (POPMHUPOBAHUE Y O0yUarOIIUXCS
YMEHHI aHaIu3UpOBaTh, CPaBHUBATh, 0000IIaTh U3y4yaeMblii MaTepHall, IUIAHUPOBATh MPEACTOSIIYIO
palboTy, OCYIIECTBIATh CaMOKOHTPOJb. HeoOXoAMMoO MOCTOSHHO CIEAWTh 33 MPABUIBHOCTHIO
pedeBoro oopMieHus BrICKa3bIiBaHu 00ydaronuxcs ¢ 311P.

B cBsM3u ¢ O0COOGHHOCTAMH TIOBEACHUS M JEATeNbHOCTH, oOyuatommxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKANIINI KOHTPOIb COOJIFOICHHS TTPaBUIT
TEeXHUKU O€30MaCHOCTH MPHU MPOBEIEHUH Ja00paTOPHBIX PadOT B XUMHUUECKOM KaOMHETE.

IlpumepHbie BuAbI aesTebHOCTH oOyuyarommxcsa ¢ 3IIP, o0yciioBieHHBIE 0CO0BIMU
o0pa3oBaTeIbHBIMH NMOTPEOHOCTSIMU M O00ecleYHBAKIINE OCMBICICHHOE OCBOCHHE COACP/KAHUHU
o0pa3oBaHus o npeamery «XuMHs»

Copneprxanue BUIOB AearenbHOcTH oOyuatomuxcs ¢ 3[1P Ha ypokax XxuMuu ompesensercs ux
ocoObIMu  00Opa3oBaTenbHbIMH TOTpeOHOCTSIMH. [lomumo mupoko ucnonszyembix B ®OII OO0
o0muX Juig BceX OOyYaroImuXcs BUAOB JEATEIBHOCTH CJEIyeT YCHJIUTh BHJbI JAEATENbHOCTH,
cnenu@uaHbIe UTSI JAaHHOW KaTeropuy OOydYaroIMXCs, NI 00eCredeHUs] OCMBICIICGHHOTO OCBOCHHMS
coZiepKaHusl OOpa3oBaHMsS MO NPEAMETY: YCUJICHHE IPEeAMETHO-IPAKTUYECKON NesATeTbHOCTH C
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aKTHUBHU3AIMEH CEHCOPHBIX CHUCTEM; YepeJOBaHUE BUIOB NEATEIHHOCTH, 3aCHCTBYIOIIMX Pa3JIMYHbIC
CEHCOpPHBIE CHCTEMbI; OCBOGHHE MaTepuaja C ONOpOHW Ha alrOpUTM; «IIOLIArOBOCTb» B HU3Y4YEHUU
MaTepuasa; HUCIOJb30BaHUE JONOJHUTENbHOM BHU3YyalbHOW ONOpHl (IJIaHbl, OOpa3Lbl, CXEMBI,
11a0JIOHBI, ONOpHble Tabmuipsl). Jns pazButus y obOydaromuxcs ¢ 3IIP ymenus nenatb BBIBOJBI,
(bopMHpOBaHUS IPAMOTHOTO PEUEBOTO BBHICKA3BIBAaHUS HEOOXOJMMO HCIOIB30BATh ONOPHBIC CIOBA U
kiuie. Ocoboe BHUMaHUE ClIeAYeT YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepUalla: COCTaBJIEHUE
PUCYHOUYHBIX ¥ BepOaJbHBIX CXEM, COCTaBJICHHME TaOJIMI, COCTaBJIEHUE KiIaccuukauum ¢
0003HAYEHHBIMY OCHOBaHMSMH AJIS KJIIAaCCU(PUKALMK U HAIIOJHEHHUE UX IIPUMEpaMU U Jp.

[TpumepHas TemaTuyeckas U TepMUHOJIOTHYecKas jiekcuka coorserctyeT @OIT OOO0.

Jnsa obywaromuxces ¢ 3IIP cymiecTBeHHbIMH SIBISIFOTCA HpPUEMBbl pabOThl C JIEKCHUECKUM
MaTtepuaioM no mnpeamery. [IpoBoxuTcs crnenuanbHas padoTa MO BBEACHHIO B aKTHBHBIN CIIOBaph
00y4aroIuxcsi COOTBETCTBYIOIEH TePMUHOJIOTUU. M3ydaeMble TEpMUHBI BBOJATCS HA OJIMCEHCOPHOM
OCHOBE, 00s3aTeIbHa BU3yalbHAs MMOAICPKKA, AITOPUTMBI pabOTHI C OMPEAETICHUEM, OTIOPHBIE CXEMBbI
IUIs aKTyalu3alui TEPMUHOJIOTUH.

MecTo yuedHOro npeamera «XuMus» B y4eOHOM IJIaHe

B coorBerctBunm ¢ @enepanbHbIM TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM  CTaHIAPTOM
OCHOBHOr0 001ero oOpa3oBaHHUsl Y4eOHbIM mpeaMer «XHUMHUS» BXOIAUT B IPEIMETHYIO 00J1acTh
«EcTecTBeHHOHAYYHbIE NIPEIMETHI» U SIBJIAETCS 00s13aTEIbHBIM JUISl U3YUEHUS.

VY4eOHbIM MIaHOM Ha €€ u3ydeHHne oTBeJeHO 136 yd4eOHBIX 4acoB — 1O 2 4 B Henenmo B 8 U 9
KJ1accax COOTBETCTBEHHO.

Conepxanne y4yeOHOro mpeamera «XuMHsS», NpeiacTaBieHHoe B DenepanbHON paboueit
nporpamme, cootBerctByeT PI'OC OOO, paspaborano c¢ yudetom DenepanbHO OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHMS 1O YU4eOHOMY NPEAMETY «XUMHS,
coorBercTBYeT denepanbHON aganTUpOBaHHONM OCHOBHOM 00pa30BaTEeNIbHOM MpPOrpaMMe OCHOBHOI'O
o01iero o0pazoBaHus 00YJAIOMIMXCS C 3aJCPKKON ICUXUIECKOTO Pa3BUTHSL.

COAEPXAHUE YUYEBHOI'O ITPEAMETA «XUMUS»

COJAEPXXAHUE OBYYEHUNA B 8 KITACCE

[lepBoHavaibHbIE XUMUYECKUE MTOHSATHUS

[Ipeamer xumuu. *Posb XUMUU B )XU3HU ueoBeka.™ Tena u BemecTBa. Pu3nueckue CBOWCTBA
BEIIECTB. ArperaTHoe COCTOSIHME BELIeCTB. *XuMHs B cucTeMe Hayk.* UucTble BellecTBa M CMECH.
Crnioco6s1 paznenenus cmeceil. [IpaBuna 6e3omacHOro oOpamieHusi ¢ BEIIeCTBaMU U J1a0OpaTOPHBIM
obopynoBanueM. *IloHsTHE 0 METOAAX MO3HAHUS B XUMUU.*

ATOMBI M MOJIEKYJIbl. XWMHUUYECKHE SJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUYECKHX JJIEMEHTOB.
OtHocuTenbHas aroMHast Macca. IIpocTeie U cloKHbIE BeleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass Gopmyina. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BemiecTB.* OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B
COETUHEHHH.

du3nuecKkue 1 XUMUYECKUE SIBICHUS. XUMUUyeckas peakuus. [I[pu3Haku XuMHUYECKUX peakiyil.
VYpaBHeHHsS] XUMUYECKUX peaklMil. 3aKOH COXpaHEeHUs Macchl BenlecTB. Knaccudukanus XuMH4IeCKUX
peakiuii (CoeInHeH s, Pa3I0KEHHs, 3aMeIlIeHus, 0OMeHa).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IOCYAOHM, C MpaBUiIaMH pabOThl B
nabopatopuu M NpUEMaMM OOpallleHusi ¢ Ja0opaTOpHBIM OOOPYAOBAaHUEM; H3Y4YE€HHE M OIUCAHUE
(Gu3NYecKUX CBOMCTB 00pa3lOB HEOPraHWYECKHUX BEILIECTB; HaOMoAeHHE (U3NYECKUX (IUIaBJIeHHE
BOCKa, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUMEHUE W KOHJEHCAIMsl BOJAbI) U XUMHUYECKHX
(ropeHre CcBeYM, MPOKATUBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHCIOTOW) SIBICHUM,
HAOMIOZICHWE W ONHMCAHWE TMPHU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaklui (paszloeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHUHM, B3auMOJIUCTBHE Jkene3a ¢ pactBopoM cos Meau (II));uzyuenue crocoOoB pazjeneHus
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cMeceil (C TIOMOINBIO MarHuta, (UIBTPOBAHWE, BBIAPUBAHHE, JAUCTWLIAIMS, XpoMaTtorpadwus),
MIPOBE/ICHNE OYMCTKU TOBApPEHHOM COJM; HAOJIOJCHHE M OMMCAHUE PEe3YJbTaTOB MPOBEIEHHS OIMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MACChI; CO3aHUE MOJIETIEH MOJIEKYJI (LIapOCTEPIKHEBBIX ).

BaxHelinne nmpeacTaBuTEN HEOPraHMYECKUX BEILIECTB

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kucimopom — 31eMEHT M IIPOCTOE BEILIECTBO.
Haxoxpaenue kucinopoga B mpupoje, (pusmueckue M XUMHYECKHE CBOMCTBA. Peakuuu ropenus
IOPOCTBIX W CHOXKHBIX BemiecTB. CrocoObl TOJMy4YeHUs KHUCIOpoAa B JlabopaTopuu  *u
npoMmblnieHHOCTH.* [lpumenenue kucnopona. Ilonsitue o6 okcunmax. KpyroBopor kucimopona B
npupoje. *O30H — autoTpornHas MoAU(UKALUSA KUCIOPOIa.

TermoBoit 3hdexT XuMUUYecKOW peakiud, TEePMOXUMHUYECKHE ypaBHEHHUS, OJK30- U
SHAOTEPMUUYECKUE peakuu. TOIUIMBO: yroib U MeTaH. 3arpsA3HEHNUE BO3/lyXa, YCUIEHNUE TAPHUKOBOIO
s dexra, pazpylieHue 030HOBOTO CIIOs. ™

Bopmopona — snemeHT u npoctoe BemecTBo. Haxoxienne Booposa B mpupoje, hpuzndeckue u
XUMHUYECKHE CBOMCTBA (HAa MpUMEpe B3aUMOJCHCTBUS C HEMETAUIaMH M OKCHJIAMU METAlJIOB),
IIPUMEHEHHE, *c11oco0bI NostydyeHus. ™ [IoHsATHE 0 KUCI0Tax U COJISX.

KomnyectBo BemiectBa. Monb. MomsipHast macca. 3akoH ABoraapo. MonspHbIii 00bEM Ta30B.
Pacdetsr mo xummyeckoi (popmyne. PacueTsl MaccoBOi JI0JIM XUMHUYECKOTO 3JIEMEHTA B COCTUHCHUH,
KOJIMYECTBA BEIECTBA, MOJISIPHOM MAacChl, MOJSIPHOTO OObeMa Ta30B. Pacy€rbl Mo XUMHUECKUM
YPaBHEHUSM.

*®usnueckue cpoiictBa Boabl.* Boma. Ee cocraB, cTpoeHne u Mojekynsl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsAiTHE O HACBHILIEHHBIX M HEHACHIIEHHBIX pacTBopax. lloHsaTue
pacTBOPUMOCTH BellecTB B Boje.* Pacuer maccoBod J0iM BellecTBa B pacTBope (MpPOICHTHAS
KOHLEHTpalusi). MaccoBas 10151 BEILlECTBA B pacTBOpe. *XUMHUYECKHE CBOMCTBA BOJbI (pa3ioxKeHHE,
peaKkiuu ¢ HaTpUeM, OKCUAOM Kalbliusg, okcuaoM cepbl (1V) peakuuu ¢ meramiaMu, KUCIOTHBIMU U
OCHOBHBIMH OKcHamu). [lonsitue 00 ocHOBaHUsAX. POk pacTBOpOB B MPHPOJIE U B )KU3HU YEIOBEKA.
KpyroBopot Bozbl B ipupoje.* 3arpsizHeHre NpupoaHbIX Boa. OXpaHa U OUMCTKA PUPOIHBIX BOJ.

Baxneiimue kiaccel HeopraHuyeckux coenuHeHuil. Kiaccudukauus HeopraHudeckux
coequHeHnil. Okcunapl: cocTaB, Kiaccuukamus (KUCIOTHBIE, OCHOBHBIE, *aM(doTepHEIE,
HecosieoOpa3yromue - Ha mpumepe okcuna yrinepona (II) m okcmma aszora (1)), Homenkmarypa.®
*TlonyueHne™ U XUMUYECKHUE CBOMCTBAa OKCHUJIOB (B3aMMOAEUCTBUE C BOAOH, KUCIOTAMH, LIETI0YaMH).
OcnoBanusa. Krnaccudukarusi oCHOBaHWM: MIETOYM M HEPACTBOPUMBIE OCHOBaHHs. Homenkiatypa
ocHOBaHMH. @DU3MYECKWE U XHMHUYECKHE CBONCTBA OCHOBaHUI (B3aUMOJIEWCTBHE C OKCHIAMH
HEMETaJIJIOB, KUCIIOTaMH, coiisiMu). *Tlomyuenue ocHoBaHMi. >

Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATypa, (pU3MyYeckMe U XMMUYECKHE CBOMHCTBa
(B3auMoielicTBHE ¢ METallaMU, OCHOBHBIMH OKCH/IaMU, OCHOBAHUSIMH, COJISIMU, HAa TIPUMEPE COJISTHON
U CepHOM KHUCIOT), *crmocoObl momyueHus.™ Psan aktuBHoctu MetamwioB H. H. bekeroa. Conm
(cpennue): HOMEHKJIATypa COJIeM, *CrocOOBI TOJIYYSHHS™, B3aUMOJECUCTBHE COJIEM C MeTallJlaMu,
KHMCIJIOTaMH, II€JI0YaMH U COJISIMH, IPUMEHEHHUE.

[Tonsite 06 aMdoTepHBIX TUAPOKCHAAX (HAa MpUMEpPEe LUHKA U *aTIOMUHUS XUMUYECKHE
CBOMCTBa (B3aUMO/JICHICTBHE C KUCIOTAaMH U IIEJI0YaMH, pa3iokKeHHe PU HarpeBaHUM) U MOJIydyeHHe. ™

['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPraHMUECKUX COeAMHEHUN. ['eHeTnueckue psbl.

XVMMHYECKUI JKCIIEPUMEHT: Ka4ECTBEHHOE ONPEEIICHUE COAEP KAHUS KUCIOPOJa B BO3AYXE;
MOJIy4YE€HUE U U3YYEHHE CBOMCTB KUCIOPOAa; HAOII0JeHIE B3aUMOIEHCTBUS BEILIECTB C KHCIOPOAOM U
YCJIOBHS BOSHUKHOBEHMSI M TIPEKpaIlleHHs TOpeHus (1oxkapa); 03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB U
OTHMCAHUE WX CBOMCTB; MOJIYYCHHE U W3yYEeHHE CBOMCTB BOJOpO/a (TOpeHHe); HaO0IeHne 00pasiioB
BEIIECTB KOJMYECTBOM | MOJb; HCCIeI0BaHHE OCOOEHHOCTEH pPAacTBOPEHMs BEILECTB C pa3IMYHON
pacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEACTEHHOW MacCOBOW JI0JEH PaCTBOPEHHOTO
BELIECTBA; B3aMMOJECHCTBUE BOABI C METAJUIAMU (HATPUEM M KaJbliieM) (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB); OIpPENEICHUE PACTBOPOB KHCIOT W IIEJIOYe ¢ MOMOIIbI0 HHAWKATOPOB;
HCCIIeIOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB pa3jIMYHBIX KJIAcCOB; HAOIIOJCHHE M3MEHEHUS
OKpPaCKH MHJIMKATOPOB B PACTBOpaxX KUCIOT U HIeNouell; u3ydyenue B3aumozeiictaus okcunaa meau(ll) c
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pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C MeETaUlaMM, pEAKUUHd HEUTpanu3aluu; I0JIy4YeHue
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJHOIO METajyla JIPYTMM M3 pacTBOpA COJIM; PEUICHHE
3KCIEPUMEHTAJIBHBIX 337a4 N0 TeMe «BakHeNme KIIacChl HEOPraHUYECKUX COEIUHECHUIN.

ITepuoanueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKHX deMeHToB Jl. U.
MenneneeBa. CtpoeHue aToMoOB. XUMH4UecKasi CB3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

[TepBble MOMBITKHA KiIAacCU(UKAIMM XUMHYECKHX AJIeMEHTOB. [loHsATHE O Tpymmax CXOJIHBIX
37€MEHTOB (IIEJIOYHBIC M HICJIOYHO3EMEIbHBIE METAJUIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). *DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCHJIBL. >

Ilepnonnueckuil 3akoH. [lepuoauueckas cucrema xumMudeckux anemenTos /. M. Menneneesa.
Kopotkonepuognass wu *mnmuHHONEpuoaHas™ ¢opmbl Ilepuoanueckoid CHCTEMBbI XHMHUYECKHX
anemenToB JI. U. MenneneeBa. Ilepuonsl n rpynnsl. DHU3HYECKUN CMBICI IOPSIAKOBOIO HOMEpA,
HOMEPOB MEPHO/JIa U TPYMIIbI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifep. *M3oronsl.™ DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
o0oouek aromMoB mepBbIx 20 xumudeckux 3jeMmeHToB [lepuoanueckoit cucremsl JI. 1. Menneneena.
XapakTepuCTUKa XMMHUYECKOIO 3JIEMEHTAa 10 ero nojiokeHuto B Ilepmomuueckoin cucreme /[l. U.
Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPHOJOB U TJIABHBIX MOJTPYII, B
3aBUCUMOCTH OT aTOMHOTO (THOpsAAKOBOro) HoMmepa 3HaueHue Ilepmommueckoro 3akoHa U
[lepponnueckoil CHCTEMBl XMMHMYECKUX DJJEMEHTOB Ul DPa3BUTHs Hayku u npaktuku. [l W.
MenpeneeB — y4€HbII U TpaXXTaHUH. ™

XumMmuueckas CBSI3b. KoBanenTHas (monspHas i HETIOJISIpHAS ) CBSI3b.
*DNEKTPOOTPHUIIATEILHOCTh ATOMOB XUMHUUYECKHX 3JIeMEHTOB.* MlOHHas CBSI3b.

Crenenb okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Iporiecchl OKUCIEHHs U
BoccTaHOBJICeHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKUN HSKCIEPUMEHT: H3yue€HHE OOpaslloB BEUIECTB METALNIOB M HEMETaJUIOB;
B3aUMOJICMCTBUE THUIPOKCHIA IIMHKA C pPACTBOpAMU KHUCJIOT U IIEJI0YEH; MPOBEJACHUE OIBITOB,
WUTFOCTPUPYIOLIUX TPUMEPHl  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue, peaxkiuu
Pa3IoKEHUS, COSTMHCHHUS ).

MexnpeaMeTHbIe CBSI3U

Peanuzanus MexXnpeaMeTHBIX CBSI3€l MPU U3yYEHUU XUMUHU B 8 KJIACCE OCYILECTBIIAETCS Yepes
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TIOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTeCTBEHHO-HAYUHbIE TMOHATHS: HAay4YHBIA (paKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, KJIacCHu(pUKaIus, IePUOAUIYHOCTb, HAOMIOIeHNE, IKCIIEPUMEHT, MOJICIHPOBAHUE, H3MEPEHHUE,
MOJIEJNb, SBJICHHE.

®u3nka: Marepusi, aroM, DSJIEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKJIWA, H30TONBI,
PaINOAKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKHI 3apsi, BEIIEeCTBO, TEIO, 00BEM, arperaTHOE COCTOSTHHE
BEIIECTBA, ra3, PU3NYECKUE BEIIUYUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TNIaHEeThl, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: arMmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

COJAEPKAHUE OBYYEHUA B 9 KJIACCE

BemecTBo u xumMuyeckas peakiuus
Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xumuueckux siemeHToB /l. . Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUW CBOMCTB XMMHYECKUX AJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, Kaius, KaJblUHUsl MU HUX COCAUHEHUNW B COOTBETCTBUM C IIOJIOKEHHUEM OJJIIEMEHTOB B
[leproguueckoli cucTemMe U CTPOEHUEM MX aTOMOB.
CrpoeHue BelecTBa: BHUAbl XUMHUYECKOM CBSI3U. THUINBI KPUCTAUIMYECKUX PEIIETOK,
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*3aBUCUMOCTH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOMN PEIIETKY U BUJJA XUMUYECKOU CBA3U.™

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYECKMX BELIECTB  (MEXAyHapoaHas u
TpUBUAJIbHAsA). XHMMHUYECKHME CBOMCTBA BEILECTB, OTHOCALIMXCS K Ppas3IMYHBIM  Kjaccam
HEOPraHWYECKUX COCIUHEHNUN, TCHETUYECKasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XMMHUYECKUX PEaKIUi MO PAa3JIWYHBIM MpPU3HAKaM (IO YHUCIY M COCTaBY
YYacCTBYIOIIMX B pEaKLUHU BELIECTB, 10 TEIUIOBOMY 3((EKTy, 0 U3MEHEHUIO CTENEHEH OKUCIIEHUS
XUMHUYECKHUX JIEMEHTOB, *110 00PaTUMOCTH, [10 YYaCTUIO KaTajln3aropa).™ DK30- U 3HI0TEPMUUYECKUE
peakuu. *TepMoxuMHUyecKkue ypaBHeHuUs. ™

*TlonsiTue O CKOpPOCTH XHMHYecKoW peakuuu. [lonstue 00 0OpaTUMBIX U HEOOpATHMBIX
XUMHMUYECKUX peakuusax. [[oHATHE 0 TOMOINeHHBIX U IeTEPOTreHHBIX peakuusax. [IoHaTHe 0 XUMHUYECKOM
paBHOBecuH. CMellleHue XUMUYECKOr0 paBHOBecHs. DaKkTOpHI, BAMSIONIME HA CKOPOCTh XUMUYECKOM
PEAKIMHU U MOJIOKEHUE XMMUYECKOI0 paBHOBECHS. ™

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLUH, JJIEKTPOHHBIM  OamaHC  OKHCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBICHUE YPAaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C UCIIOJIb30BaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopus 2IEKTPOIUTHUECKON TUCCOLMALUU. DIIEKTPOIUTHYECKAsT JUCCOLAALUA. DIEKTPOIUTHI
U HEdJIeKTPOoJauThl. KaTHOHBI, aHHOHBI. *MexaHu3M AHUCCOIMAlMM BELIECTB C Pa3jIMYHbIMH BHIaMU
xuMudeckol cBs3u. [lonarue o crenenu qucconuanun.™ CuibHbIe U cl1a0ble 3JIEKTPOIUTHI.

Peakuuu wmoHHOrO OOMeHa. YCIOBHSA NPOTEKaHHWs pEaKkIuii HWOHHOTO OOMEHa J0 KOHIIA.
ITosiHBIE M COKpaIEHHBIE MOHHBIE YPAaBHEHUS peaklnid. XMMUUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUM U
COJIEH B CBETE MpEACTaBICHUI 00 3neKTponuTuyeckoil nuccounanuu. Cpena pactsopa. KauectBeHHbIe
peaKIMy Ha KaTUOHBI M aHUOHBI: XJIOpUA-, OpOMUA-, HOAU-, CyIb(at-, KapOoHaT-, CUIIUKAT-, pocdart-
AQHUOHBI, TUAPOKCHUI-UOHBI; KATUOHBI aMMOHHUS, MarHus, Kajbllus, allOMuHUs, xkene3a (2+) u (3+),
Menu (2+), LMHKa, MPUCYTCTBYIOIME B BOAHBIX PACTBOpaXx.

XVUMHUYECKUN OSKCHEPUMEHT: O3HAKOMJIEHME C MOJEISIMU KPUCTAJUIMUECKUX PELIETOK
HEOPraHMYeCKUX BEIIECTB — METAJIOB M HEMEeTauIoB (Tpadura M anMasa), CIOKHBIX BEIECTB
(x7mopuaa HaTpus); HCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakuMu OT BO3JEHCTBUA
pa3NUuUHBIX  (AKTOPOB; MCCIIENOBAHUE BJIEKTPOIPOBOAHOCTH  PAaCTBOPOB  BEILIECTB, Ipoliecca
JUCCOLIMALMU KUCIIOT, LIeNoueil U cosiell (BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPUAIIOB); IPOBEIECHUE
OIIBITOB, WUTIOCTPUPYIOLIMX IMPU3HAKU MPOTEKAaHUs Peakluii MOHHOro oOMeHa (0O0pa3oBaHHE OCaJIKa,
BbIJIEJICHWE Ta3a, 00pa30BaHME BOJIbI); OIBITOB, WJUIFOCTPUPYIOLIMX HPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peaKIMi (TOpeHue, peakluu pas3JIoKEeHHs, COCIUHEHHUs); paclo3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKkIMi Ha HMOHBI; pelIeHHe
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hewmeranmne! u ux coenvueHus

OOmrast xapakTepucTHka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTETEHU
okucieHus. CTpoeHne U (pU3MUECKHE CBOMCTBA MIPOCTBHIX BELIECTB — TaJOreéHOB. XHMHUYECKHE
CBOMCTBa Ha NpHUMEpe Xjopa (B3aUMOJEHCTBHE C METalZlaMM, HEMETalllaMH — BOJOPOJIOM H
KucioposmoMm, *menouamu™).  XmopoBogopon. CosstHas — KHCIIOTa, XHWMHYECKHE  CBOMCTBA,
*nomydyenue®, mnpuMmeHeHue. *JleficTBHMe XJopa M XJOPOBOAOpPOJAa Ha OpPraHU3M deloBeKa.*
Baxnerime Xaopuabl U UX HAX0XKACHUE B IPUPOJIE.

OO6mas xapakTepucTuka 31eMeHToB VIA-Tpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB KHCIIOpOJia
U cepbl. XapaKTepHbIE CTEIIEHN OKUCIICHUS.

Crpoenne u ¢u3MUECKUe CBOMCTBA MPOCTHIX BELIECTB — KHUCIOpPOJa U Cepbl. AJJIOTPOIHBIE
MoAuUKAIIMU KUCTIOPOaa U CEPhl. XMMHUUECKHE CBOMCTBA Cephl (B3aUMOJIeHCTBHE *C HemeTamaMu™
— BOJIOPOJIOM U KHUCIJIOPOJIOM, METaJUIaMH, *KOHIIEHTPUPOBAHHBIMU a30THOW M CEpHOU KHUCIOTaMM).*
CepoBonopo/i: cTpoeHHe, (HU3HUEeCKHe U XUMUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIbHBIC
cBoiicTBa). OKCHIBI cepbl KaK MpPeACTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KucioTa: (pu3NYecKue u
XUMHUYecKHe cBoicTBa (obmmue u cnienrduueckue). Conu cepHON KHCIOTHI, KAUECTBEHHAs peaklus Ha
cynbdar-uoH. CepHucTas KHciaoTa. *XMMHUYECKUE PEAKIMHU, JISKAIIWe B OCHOBE HPOMBIIIJICHHOTO
criocoba nmoJtydeHus: cepHoi KucioTel.* HaxoxxaeHnue cepsl u e€ coeuHenuii B npupoae. [Ipumenenue
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Cepbl U €€ COCNMHEHHH B OBITY W B MPOMBIIUICHHOCTH. *XHMHUYecKoe 3arpsi3HEHHE OKpPY)KarolleH
Cpeibl COEIMHEHUSAMHU cepbl (KMCIOTHBIE JOKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
npeaoTBpameHus. *

OOwmast xapakTepucTuka 3y1eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHMsS aTOMOB a30Ta M
docdopa, xapakTepHbIC CTEIICHN OKHCICHUS.

A30T, pacipocTpaHeHue B IpUpoje, GU3NUYECKUE U XUMUUECKUE CBOWCTBA (B3aUMOJEHCTBUE C
METaJUIaMU U HEMETaJIaMHu - KHUCIOPOAOM U BoaopoaoM). KpyroBopoT azora B mpupoge. AMMHUAK:
¢usnyeckue M XUMHMUYECKHE CBOMCTBAa (OKUCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOIO pacTBOpa),
*nonydenue® u mnpumenenue. ConM aMMOHHUS: COCTaB, (U3WYECKHME U XUMHUYECKHE CBOMCTBA
(pa3noxeHue, B3aUMOJCHCTBHE CO IIeJOoYaMH), NpuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A30THas KUCIIOTa, €€ U3MYECKHMe M XMMUYECKUEe CBOWCTBa (OOIIME W CHenu(UUECKHe),
*nonydyenue.* Hurparel (pasnoxeHue). A30TUcTas KucioTa. VMcnoiab3oBaHHE HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHMHEPAJIbHBIX YHOOpeHHH. *XuMmHuueckoe 3arpsa3HEHHE OKpPY)KaIoLIel cpeabl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXK/IHU, 3arpsI3HEHHUE BO3/1yXa, I0UBbI U BOJOEMOB). *

®ocdop, *ammorponusie Moaupukanuu Gocdopa,* ¢GuU3NUEeCKHe U XUMHUECKUE CBOWMCTBA
(B3aMMOZAEHCTBUE C MeETalllaMM, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMM a30THOM M  CEepHOH
kuciotamn).* Oxcun pocdopa (V), oprodochopras kucnora: GU3NIECKUE U XUMUIECKHAE CBOHCTBA,
*nomyuenue.* *[loHsiTHE 0 MUHEpaNbHBIX YyAOOpeHusax: HUTpaTel U ¢ocdarel. [loHsTHE O
KOMIUIEKCHBIX  ynoOpenusax.* OOmas xapaktepuctuka smeMeHToB [VA-rpymmel. OcobeHHocTH
CTPOEHHUSI aTOMOB YIJIepoJia U KpeMHHUs. BalleHTHOCTh M XapaKTepHbIe CTENEHH OKHCICHHSI aTOMOB
yriaepoja u KpeMHus. PacripoctpaneHue yriiepoaa B IpUPOE, XapaKTepHbIE CTENICHH OKUCIICHHS.

Yriepona, amnorponHsie Moaudukanuu (rpaduT, anmas), GU3NIECKUe U XUMHYECKUE CBOHCTBA
MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAIJIAMH, HEMETAJUIaMH, *KOHIICHTPHPOBAHHBIMU a30THON U
cepHoil kucioramu)*. AncopOuus. Kpyroopor yriepoiaa B npupoge. OKCHIBI yriepoaa, uX
¢du3nveckre U XMMUYECKHE CBOWCTBA, MOIyYEHUE M MPUMEHEHHUE, EHCTBAE HA OPraHU3M 4YeJOBeKa.
*Jkonornyeckue MmpolsieMbl, CBA3aHHble ¢ okcugoM yraepona(lV); rumore3a ria06anbHOrO
MOTEIUICHUS] KJIMMaTa; MapHUKOBBIH 3(dext.* YronmpHas kucimora u e€ coimu, X (U3NYECKHE U
XMMHUYECKHE CBOMCTBA, *mojydeHue M npuMmeHeHue.® KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

OO0ume npezacraBieHuss 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHUS] OPraHUYECKUX COEIMHEHUIl
yriaepona (Ha mpUMepe MeTaHa, dTHJICHA, STaHOJIa, YKCYCHOM KHCIOTHL. *MX cocTaB M XMMHYECKOE
crpoenue. Knaccudukanus opranndeckux BemecTB.™ [ToHATHE 0 OMOJOrMYECKH BaXKHBIX BEILECTBAX:
XKupax, Oenkax, yriaeBoJax — W HMX pOJM B KU3HM dYeloBeka. *MaTepuarbHOE €IWHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COeAUHEHHH. *

Kpemunii, ero ¢usmyeckne M XHUMHUYECKHE CBOMCTBAa (Ha MpUMEpPE B3aUMOJCUCTBUS C
MeTaJUlaMd W HeMeTaulaMH), *noiydeHue® u npuMeHeHue. *CoeqUMHEHUs KpEeMHMsS B IMPUPOJIE.
Oo6mue npencrasienus 00 okcune kpeMHuss(IV) n kpemuueBoil kucnore. Cunukarsl, GU3NYECKUE U
XMMHUYECKHE CBOMCTBA, MOJY4YEHHWE M NPUMEHEHHE B OBITY, HNPOMBIIIJICHHOCTH (B MEIUIMHCKOH,
ANIEKTPOHHOU, CTPOMTENBHOM M np.). BakHelilne cTpouTenbHbIE MaTepHalibl: K€pamHKa, CTEKIIO,
LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOro MCIOJIb30BaHUS CTPOUTENBHBIX MaTepHallOB B
MMOBCEAHEBHOM KU3HA. *

XUMHYECKUN SKCIIEPUMEHT: U3yuyeHHe 00pa3lioB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJIHOM
KHCJIOTBI; TPOBEJIEHNE KAa4eCTBEHHBIX PEAKIMH Ha XJIOPUI-MOHBI W HAONIOJEHWE TPU3HAKOB MX
NPOTEKaHMsl; ONBITHL, OTpaKarollue (U3NUECKue M XHUMHYECKHME CBOWCTBA TaJOr€HOB M HX
COCIMHEHUH (BO3MOKHO MCIOJIh30BAaHHE BUICOMATEPHAIIOB); O3HAKOMIICHHE C 00pa3aMi XJIOPUIOB
(rayoreHu0B); O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHHSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUATIOB);  HaAONIOJeHWE  Tpoliecca  OOyriaMBaHMs ~ caxapa  MOJa  JCHCTBHEM
KOHIICHTPHPOBAHHON CEpHOM KHUCIIOTHI; M3Y4Y€HHE XHMHYECKHUX CBOMCTB pPa30aBICHHON CepHOIii
KHCJIOTBI, TPOBEIEHNE KAYeCTBEHHOW peakiuu Ha Ccyab(haT-uOH W HaONIOJeHWe NpU3HaKa eé
NPOTEKaHMs; O3HAKOMJIEHHE ¢ (PU3MYECKHMHU CBOMCTBaMM a3oTa, (ochopa M MX COEAMHEHUH
(BO3MOKHO HCIIOJIb30BaHHE BHUEOMAaTepHaoOB), oOpa3liaMu a30THBIX U (HochOpHBIX yI0OpEeHUil;
MOJTyYeHHEe aMMHUaKa U U3y4yeHHe ero CBOIMCTB; MPOBeIeHNE KaueCTBEHHBIX peaKIuil HA HOH aMMOHHMS
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u ¢ocdar-uOH W H3yYEHHE NPU3HAKOB MX MPOTEKAHMs, B3aMMOJCHCTBHE KOHICHTPHUPOBAHHOMN
a30THOW KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHE BHUJEOMATEpUAOB); M3Y4YECHHUE MOJEnei
KPUCTAJUIMYECKMX PpEmIETOK anmasza, TIpaduTa; O3HAKOMIICHHE C MPOIEcCcoOM  ancopOuuu
pPacTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM MPOTHBOrasa; IMOJIy4YCHHE
YIJIEKUCIIOTO Ta3a M M3YYEHHE €ro CBOICTB; MPOBEICHHE KAaYECTBEHHBIX PEaKUWil Ha KapOoHAT- M
CHJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHE C MPOAYKIMEH CUIMKATHOMI
IIPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/ay Mo TeMe «BaxkHeillne HeMeTaulbl U UX
COCTUHEHUS .

Mertamibl U UX COeIUHEHUS

OO6mast xapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUHU HMX IMOJIOKEHUS
B Ilepuonnueckoil cucreme xumudeckux sieMeHToB JI. M. MeHneneeBa M CTpPOEHHS aTOMOB.
Crpoenne MetaioB. Meramnuyeckass CBS3b M METAUIMYECKAass KPUCTAUIMYECKAs pEeLIETKa.
DIEKTPOXUMHUYECKUM psii HANpsKEeHUH MeTauioB. OU3nueckue U XMMUYECKUE CBOMCTBAa METAJIOB
(B3auMOJIEHCTBUE C KHUCIOPOJOM, BOJIOH, KHCJIOTamH). *OO01mue crnocoObl MONyYeHHs] METaJlIoB.
[TonsiTHE O KOPPO3WU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl UX OT Kopposuu. CriaBbl (cCTajib,
YyTr'yH, TIOPaTIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBINIIICHHOCTH. *

[Ilenounbie MeTauibl: noJjioxkenue B [leproanueckon cucteMe XUMUYECKUX 3iemeHToB [l. U.
MenpeneeBa; ctpoenue atToMoB. Haxoxnaenue B npupoze. Ousndeckie U XUMAYECKUE CBOMCTBA (Ha
npuMepe Hatpus U Kaius). OKCUABI M TUIPOKCUIBI HATpusi M Kanus. [IpuMeHeHue NIeIOYHBIX
METAJUIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbHBIE METAJUIBI MarHUi M KajbLHil: moJioxkeHue B [lepuoamyeckoil cucreme
xumuyeckux snemeHtoB J[. M. MenzgeneeBa; CTpO€HHE HX aTOMOB; HaXOXIACHUE B IPUPOIE.
dusnueckrue U XMMUYECKHUE CBOMCTBA MarHusi M Kajiblus. Baxxueime coequHeHns Kaablius (OKCUJ,
rUApoKcH, coiu). *JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHeHUs. ™

AmomuHuii: mnonoxenue B Ilepuoguueckoit cucreme xumudeckux asnemeHtos /[ U.
MeneneeBa; CTpOCHHME aTOMa; HaxoxaAeHWe B npupone. dusmyeckue U XUMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIC CBOMCTBA OKCHJIA ¥ TUPOKCHIA ATFOMHUHHS.

Keneso: nonoxenue B I[lepuognueckoit cucreme xumudeckux anemeHToB /. . Menzaeneesa;
CTPOCHME aTOMa; HaxoXxJaeHue B npupoje. DU3HUECKME UM XUMHUYECKHME CBOMCTBA Kejesa
(B3auMoielicTBHE ¢ MeTaJUlaMU, KUCIOTaMH U colisiMu). OKcusl, THAPOKcuabl U comu sxkene3a(ll) u
xene3a(lll): cocras, cBoiicTBa U *momyueHue.™

XVUMUYECKUH OKCIIEPHMEHT: O3HAKOMJIEHHE C O00pa3llaMi METaUIOB M CIUIaBOB, HX
(bUBUYECKUMU CBOMCTBAMU; U3YYEHHUE PE3YIHTATOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIOJIB30BaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA KalbIUs U HATPUS C BOJOH (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIOB); HCCJEIOBAHUE CBOMCTB JKECTKOM BOJBI; IMpOIEccCa TOPEHUS
kKelnesa B KucIopone (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX pPEaKIMi Ha MOHBI (MarHus, KalblMs, aqtoMuHus, 1uHKa, kenesa(ll) n xenesza(Ill),
meau(Il)); HaGmroneHre W omMHMCaHME MPOIIECCOB OKpAIIMBaHUsS IJIAMEHM HOHAMHU HATpUA, Kalusi U
KaJIblMs (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHANIOB); HCCIEAOBaHUE aM(pOTEPHBIX CBOWMCTB
TUAPOKCHIA AOMHHHUS W THAPOKCHUJA LMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX 3a/lady [0 TeMe
«BaxxHenme MeTajIbl U UX COEAUHEHUS.

XHUMHS ¥ OKpYXaromas cpeia

*HoBble Marepuanbl M TeXHOJOTWU. BemiectBa M Marepualibl B TOBCETHEBHOM JKHU3HU
4eoBeKa. XUMHUS U 3/10poBbe. be3onacHoe ncnoinbp30BaHue BEIIECTB U XUMUYECKHX PEakIUid B OBITY.
[lepBast moMoIIb MPH XUMUYECKHUX 05KOTax U OTpaBieHUsAX. OCHOBBI SKOJIOIMUECKON rpaMOTHOCTH. ™

*XuMHuYecKkoe 3arpsi3sHeHHE OKpy’Karolleld cpelbl (TMpeaenbHas IONMycTUMas KOHLEHTpAIHs
BeniectB — [1/IK). Ponb xumuu B perieHnH 3K0JI0rHuecKux npodiaem.™

*TIpupoaHble MCTOYHHUKH YIJIEBOJIOPOAOB (Yyrojib, HMPUPOJIHBIM Ta3, HEPTh), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XVUMUYECKUH SKCIIEPUMEHT: H3ydeHUEe 00pa3lioB MaTepHaloB (CTEKJO, CILIaBbl METAJJIOB,
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IIOJINMEPHBIE MaTepuanbl).™

MexnpenMeTHbIe CBSI3U

Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 KJlacce OCYILECTBIISIETCS Yepe3
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX IOHATUN, TaK U TOHSATHH, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mue ecTeCTBEHHO-HAy4YHBbIE MOHATHSA: HAY4HbIH (DaKT, rUmores3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KIaccHu(UKaIus, IepUOAUIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPCHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3()PEKT, TEXHOTIOT s, MaTepPHAIIBI.

®dusuka: Marepusi, aroM, DdJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOINBI,
PaaNOAKTUBHOCTb, MOJIEKYJA, IEKTPUUYECKUN 3apsj, MPOBOJHUKH, MOIYIPOBOAHUKH, TUDJIECKTPUKH,
(OTORIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHWE BEIIeCTBA, Tra3, pacTBOpP,
PacTBOPUMOCTD, KpUCTAITMYECKasl PEIIETKa, CIUIaBbl, (PU3HMUECKUE BEIMYHHBI, SAMHUIIBI U3MEPEHMUS,
KOCMHMYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 3KOCHCTEMa, MHHEpAIbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJJMETA «XUMW» HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUMA

B uenom pesynpraTsl ocBoeHus oOyuatonumucs ¢ 3[1P yue6Horo mpenmera «XuMuUs» TOJKHBI
coBnagaTth ¢ pesyinbraramu denepanbHoil paboueil mporpaMMbl OCHOBHOTO 00IEro 0Opa3oBaHUSI.
Haubosnee 3HAYNMBIMU SIBIISTFOTCSI:

JIMYHOCTHBIE PE3VIJIbTATDI:

JInuHOCTHBIE PE3y/IbTaThl OCBOCHHUS IPOTPAaMMbl OCHOBHOIO 00mero oOpa3oBaHUs
JOCTHUTAKOTCA B XOJIEC 06y‘~IeHI/I$[ XUMHUHU B CAUHCTBEC yqe6H0i/'I nu BOCHI/IT&TGJ’IBHOﬁ HOCATCIIBHOCTU B
COOTBETCTBUHM C TPAJAULIUOHHBIMU POCCUUCKHUMH COLUUOKYIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
OEHHOCTAMMU, HpI/IHflTI)IMI/I B O6HI€CTB€ HpaBI/IJ'[aMI/I n HOpMaMI/I IIOBCACHUA WU CHOCO6CTBYIOT
MpoleccaM caMOMO3HAHUs, CAMOPA3BUTHS U COITMATU3AINN 00YyUatOIUXCsl.

HI/ILIHOCTHI)IC pGSYHI)TaTI)I OTpa)KaIOT TOTOBHOCTH O6yanOHIHXC$I pYKOBO)ICTBOBaTBCﬂ CI/ICTGMOfI
MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTAIlMH W PACIIMPEHHUE ONbITAa JEATEIHHOCTH HAa €€ OCHOBE, B TOM
YUCIIE B YACTH:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOILICHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHUMAaHHS 3HAYEHHS XHMHUYECKOM HayKM B JKU3HM COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW WHQOpPMAIIEH O TEPeIOBBIX JOCTIKCHUSX W OTKPBITHIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa U
00I11eCTBa;

2) Tpa)x1aHCKOTO BOCITUTAHHUS:

Hpe}ICTaBHeHHH 0 COOUAJIBHBIX HOpMaX nu HpaBI/IJ'IaX MECXKIINYHOCTHBIX OTHOHIGHI/IIZ B
KOJIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTHU B 0OIIIECTBEHHO MTOJIC3HOM,
y4e0HO-HUCCIIeIOBATEIbCKOM, TBOPYECKOM W JAPYrUX BHIAX JICATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JAEATEIHHOCTH TPU BBHIMOJHEHUH YYeOHBIX, MMO3HABAaTEIbHBIX 3aj1ad,
BBITIOJIHCHUM XUMHYCCKUX 3KCHepI/IMeHTOB, CO3JaHun y‘-Ie6HI)IX HpOCKTOB, CTpeMJ'IeHI/IH K
B3aMMOIOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce dToi Y4eOHOH JesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOHX TOBapI/IH_[eI\/'I C IIO3UlInu HpaBCTBeHHBIX n HpaBOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

3) ICHHOCTH HAYYHOTO TIO3HAHWS:

11



MHUPOBO33PEHUYECKUX MPEICTABICHUA O BEIIECTBE M XMMHUYECKON peaKliy, COOTBETCTBYIONINX
COBPEMEHHOMY YpPOBHIO DPa3BUTHUS HAyKHM M COCTABIAIOIIMX OCHOBY JUIsl TIOHUMAaHHUS CYIIHOCTH
HAyYHOW KapTHHBI MUpPA, TMPEACTABICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS MPHPOJIHI,
B3aMMOCBS3SX YEJIOBEKa C IPUPOJIHOM CpeIoi, O POJIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIX MOTHBOB, HAIPABJICHHBIX Ha TOJNIyYEHHWE HOBBIX 3HAHUH TIO XUMHH,
HEOOXOIUMBIX JJIs1 O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SBJICHUM;

MO3HABATEIIEHON, WH(MOPMAIMOHHON M YHUTATEIIbCKOW KyIbTYphl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOW JIUTEPaTypoil, TOCTYMHBIMU
TEXHUYECKUMH CPEICTBAMU MH(POPMAIMOHHBIX TEXHOIOTHIA,

uHTEpeca K OOYyYEHHI0O W TO3HAHMIO, JI0003HATENHOCTH, TOTOBHOCTU M CIIOCOOHOCTU K
caMo00pa30BaHUIO, TMPOCKTHOW H WCCIEAOBATEIbCKON MACSITENLHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEeM;

4) hbopMupOBaHUS KYJIBTYPHI 3A0POBBSI:

OCO3HAHHUSA IICHHOCTH H3HU, OTBETCTBEHHOTO OTHOIIEHUS! K CBOEMY 3/10POBbIO, YCTAHOBKU Ha
3JI0POBBIN 00pa3 KU3HH, OCO3HAHMSI TIOCICICTBUNA U HENPHUSITHS BPETHBIX NMPUBBIYCK (YMOTpeOIeHUS
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIIO/IeHUsT TNpaBui 0e30MacHOCTU MpuU
oOpaleHuu ¢ XUMUIECKIMHE BEIISCTBAMH B OBITY U peaTbHOU KU3HU;

5) TpyZOBOTO BOCIIUTAHUSI:

WHTEpeca K MPAKTUYECKOMY HM3y4eHUIO mpodeccuii U Tpyna pa3imdHOro poja, YBOKEHHE K
TPYIAy U pe3yibTaraM TPYIOBOU JEATEIHHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHOTO BHIOOpA WHAMBHAYAILHON TPACKTOPUU TIPOJOHKCHHSI 00Pa30BaHHUS C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTHM K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U
MOTPEOHOCTEH, YCICIHON MPOPECCHOHANBHON NEATeIPHOCTH W Pa3BUTHS HEOOXOJWMBIX YMCHHI,
TOTOBHOCTB aJalTUPOBATHCA B MPO(ecCHoHaNbHOI cpeie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTHYECKH I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK HMCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CyYIIEeCTBOBAHMS, NMOHMMAaHHUS IIEHHOCTH 3JI0pOBOro M Oe3omacHOro olpa3a >KU3HH,
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 370POBbIO, OCO3HAHUS
LIEHHOCTU COOJIIOICHHST TIpaBuiI 0€30MacHOr0 TMOBEACHHUSI MpU paboTe ¢ BEIIeCTBAMHU, a TaKXKe B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U YKU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTydaeMble TIPH W3YYCHHHM XUMWH, IS PEIICHUs 3ajad,
CBSI3aHHBIX C OKpY)KaloIIed MPUPOTHONW CPEAON, TMOBBIIICHUS YPOBHS JKOJOTHYECKOW KYIbTYPHI,
OCO3HaHUs TI00ATBHOIO XapaKTepa IKOJIOTHYECKUX MPOOJIIeM U IyTeH WX PENICHHS IOCPEICTBOM
METOJIOB XUMUHU;

OKOJIOTHYECKOTO  MBINIJICHUS, YMEHHUS PYKOBOJCTBOBAThCSI WM B  ITIO3HABATEIHHOM,
KOMMYHHUKATHUBHOW U COLIMATbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS 00pa30BaTENbHON MPOrpaMMBI [0 XUMHUU OTPAKAIOT
OBJIJICHVUC YHUBEPCATHHBIMU MTO3HABATEIIEHBIMU JICHCTBUSAMH, B TOM YHCJIE:

1) 0a30BbI€ JTOrHYECKHE JEHCTBUS:

BBISIBJISITH IPUYIHHBI M CJICICTBUS MTPOCTHIX XUMHUYECKUX SIBIICHUI;

OCYIIECTBIISITH CpaBHEHHUE, KIacCU(DUKAIINI0 XUMUYECKIX BEIIECTB IO 3a/laHHBIM OCHOBAHUSM
1 KPUTEPHUSM JJTS yKa3aHHBIX JIOTHUECKUX OTEPAIINA;

CTPOUTH JIOTMYECKOE CYXKJICHHE TIOCle TPEABAPUTENBHOTO aHajiu3a, BKIIOYAIOIIee
YCTaHOBJICHHUE PUIHHHO-CIICACTBCHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHSATH U MPE0oOPa30BBIBATH 3HAKU M CUMBOJIIBI, MOJIEII U CXEMBI JJIsl PEIICHUS
yYeOHBIX M IO3HABATEIHHBIX 3/1a4 C IIOMOIIBIO MTearora;

MPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE XUMUYECKUX MPOILIECCOB M UX TOCIEICTBUS;

2) 0a30BbIC UCCIIEAOBATEIILCKUE ICHCTBHS:

C TOMOIIBI0 TEAarora MPOBOJUThH XUMHUYECKUI OMBIT, HECIOXKHBIM JKCHEPUMEHT, IS
YCTAaHOBJICHUS OCOOCHHOCTEH 00BEKTa M3YYCHHSI, IPUIMHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
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00BEKTOB MEXKIY COOO0H;
C IIOMOIIBIO TEAarora WM CaMOCTOATENHFHO (OPMYIHPOBaTh OOOOIIECHWS M BBIBOABI IO
pe3yJabTaTtaM NMPOBEJCHHOTO HAOIIOICHHSI, OTIbITA;
3) pabota ¢ nHMOpPMAIHEIi:
BBIABIIATH AepUUINTHI WHPOPMALIUY, JAHHBIX, HEOOXOIUMBIX JUISl PEIICHUS MOCTaBICHHON
3a7a4u;
npeoOpa3oBbIBaTh HH(POPMALIKIO U3 OJTHOTO BUAA B APYTroM (TaOIHUILy B TEKCT U IIp.);
UCKaTh WM OTOMPATh MHGYOPMALIUIO WIIH TAaHHBIE U3 HCTOYHUKOB C YUETOM IPEIOKECHHOM
yueOHOIl 3a/1a41 U 33/1aHHBIX KPUTEPHEB.

OBrnajieHue yHUBEPCAIbHBIMU Y4€OHBIMU KOMMYHHUKATUBHBIMU JEHCTBUSMH:

OpPraHU30BBIBATh YUEOHOE B3aMMOJICHCTBHE B TPYIIE (ONPEAEATh OOIIUE IETH, PACTIPEALISITh
pOJIH, TOTOBAPUBATHCS JIPYT C IPYTOM U T. 11.).

C TIOMOIIBIO TE€Iarora WM CaMOCTOSITEIBHO COCTAaBJISATh YCTHBIC W IUCBMEHHBIE TEKCTHI C
KCII0JIb30BAaHUEM WILTIOCTPATUBHBIX MATEPUAJIOB JIJIsl BHICTYIUICHUS TIEpE]] ayIMTOPUEH;

OpraHU30BBIBaTh yUE€OHOE COTPYAHHUYECTBO M COBMECTHYIO JEATEIBHOCTh C Yy4YUTEIEM U
CBEPCTHHUKAMH, pa0dOTaTh WHIWUBUIAYaTbHO M B TPYIIIE: HAXOIUTH OOINEe pEIICHHEe W pa3peliarh
KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHMA TMO3UIMI U y4yeTa HUHTEpecoB; (OPMYIHUPOBATS,
apryMEHTHUPOBaTh U OTCTaWBaTh CBOE MHEHHE;

OLICHMBATh KayecTBO CBOEro BKJIaJa B OOUIMI NOPOAYKT, NPUHUMATH U Pa3leliTh
OTBETCTBEHHOCTH U MPOSIBJISITH TOTOBHOCTH K MIPEIOCTABICHUIO OTYETA MEePe]] TPYIIIOM.

OBnazneHre yHUBEPCAIbHBIMU Y4EOHBIMH PETYISITUBHBIMU JCHCTBUSIMHU:

oOHapyXuBaTh W (POPMYITUPOBATH YUYCOHYIO MpOOIEMy, ONpeneIsITh Melb Yy4eOHOU
JEeITEIbHOCTH;

BIIQJICTh OCHOBAMH CAMOKOHTPOJISI, CAaMOOIICHKH, TPUHATUS PEIICHUH M OCYIIECTBICHUS
OCO3HAaHHOTO BhIOOpA B y4eOHOM U MO3HABATEIHHON ACSITENEHOCTH;

COOTHOCHUTBH CBOU JICHCTBHUSA C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJb CBOEH
NEeSTeNIbHOCTH B TpOIEcCe JOCTHUKEHHS pe3yibTaTra, OMpPEeNeNiaTh CIOCOOBbl IEHCTBHII B paMKax
MPEAJIOKEHHBIX YCJIOBUH M TpeOOBaHHM, KOPPEKTUPOBATh CBOU JCHCTBUS B COOTBETCTBUM C
MU3MEHSIOIIENCS CUTyalluen;

JaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeiaraTh IIaH €€ U3MEHEHNS,

MPeBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh TIPU pellIeHUU y4eOHOM 3a1auu;

MOHUMATh MPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPeOYyeMbIH Pe3yNbTaT NesATEIbHOCTH,
OTIpeIETSATh TO3UTUBHBIE U3MEHEHUS U HallpaBJIeHUs, TpeOyrolIne AanbHeiIend padboThl;

OCO3HAHHO OTHOCHUTKCS K IPYrOMY YE€JIOBEKY, €T0 MHEHUIO.

I[NPEAMETHBIE PE3VJIBTATHI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOGHHIO 00S3aTENBHOTO  COJEp)KaHus,
YCTaHOBJIEHHOTO JaHHON DenepanbHON paboueil mporpaMMon, BBIIENSAIOT: HAyYHbIE 3HAHUS, YMEHUS
U crnocoObl AeicTBUi, cnenuduyeckue s yueOHoro mpeaMera «XuMUs», BUIbl AE€ATEIbHOCTU O
MOJIYUYEHUIO HOBOTO 3HAHHS, €r0 HMHTEpIpeTaIliy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4€OHBIX U HOBBIX CUTYaIIHSIX:

MPEJCTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBJIICHUM NPUPOJBI, MOHUMAaHHUE
OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMMYECKOH HayKu Kak 00JacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
KOMITOHEHTa OOIIeH KYJIbTYphl U MPAKTUYECKON JEATENLHOCTH YeIOBEeKa B YCIOBHUSIX COBPEMEHHOTO
00111ecTBa; MOHUMAaHUE MECTa XUMHUHU CPEIH IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMHM IIOHATUMHOIO anmapaTa M CUMBOJIMYECKOTO S3bIKa XUMHM JUIS
cocTaBieHHs] (OPMYJT HEOPraHUYECKUX BELIECTB, YPAaBHEHUN XUMHUYECKUX peakIHil (C omopoi Ha
QITOPUTM YYEeOHBIX JIeHCTBUI); BIaJeHHe oOcHOBamMu xumuueckod HoMeHkIaTypsl (IUPAC wu
TPUBUAIBHON) U YMEHHE HCII0JIb30BATh €€ Ui pelIeHUs] yueOHO-TI03HaBaTeIbHBIX 33/1a4 ¢ TTOMOIIBIO
YUUTEINS; YMEHUE UCTIONB30BaTh MOJICIH /Jisi OOBSICHEHUS CTPOCHHSI aTOMOB U MOJIEKYJI 110 AJITOPUTMY
C OIIOPOM HA OIIPENIEIICHNS;
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NPEJCTAaBICHUE O CUCTEME XMMHUYECKUX 3HAHUM M yMEHHE C MOMOIIBIO YYUTENS MPUMEHSThH
CUCTEMY XMMHUYECKUX 3HAHUU NJIs YCTAHOBJIECHHUS B3aUMOCBSI3€H MEXIy M3YUYEHHBIM MaTepHajioM U
IIPU TOJTYYE€HUHN HOBBIX 3HAHMH, a TAKXKE B MPOIECCE BHIMOIHEHUS YU€OHBIX 33aHUU U NP padoTe ¢
MCTOYHUKAMU XUMHUYECKOI HHPOpMAIINK, KOTOpasi BKIIOYAET:

BOXHEHIINE XMMHUYECKHE TMOHATUSA: XMMHUYECKHH DJJIEMEHT, aTOM, MOJIEKYyJa, BELIeCTBO,
MIPOCTOE U CIIOKHOE BEIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECh, OTHOCHUTEIbHBbIC aTOMHAas U
MOJICKYJISIPHAsI MAacChl, KOJMYECTBO BEILECTBA, MOJb, MOJSIpHAs Macca, MOJSIPHBIA O00bEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COJb (CpelHsis), XUMHYECKas peakius, peaklud COEAMHEHUs, peakluu
pa3oKEHUs, peakuuu 3aMElIeHHs, peaknuuu oOMeHa, TeruioBod 3((eKT peakuuu, 3K30- H
SHAOTEPMHUUYECKUE PEAKIUU, PacTBOpP, MaccoBasl JOJISI XHMHUYECKOrO 3JEMEHTa B COCIUHEHHH,
MaccoBas JI0JIsl ¥ MPOLIEHTHAs KOHIICHTPALMS BEIIECTBA B PACTBOPE, SJIPO aToMa, MIIEKTPUUYECKHUH CI0H
aToMa, aroMHas opOuTalb, paguyc aTOMa, BAJIEHTHOCTb, CTEIEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
AJIEKTPOOTPHUIIATEILHOCTh, TOJIAPHAs M HENOJspHAs KOBAJICHTHAas CBsA3b, MOHHAs CBSA3b,
METaJJIM4ecKasl  CBSI3b,  KpUCTAJNIMYecKas  peuierka (aromMHasi, HMOHHas, MeTaJUIMYecKas,
MOJICKYJISIpHAsi), HMOH, KaTHOH, aHWOH, OJIEKTPOJIUT M HE DJICKTPOJUT, DIEKTPOJIUTHUCCKAsS
JUCCOLUAIusl, PEaKIIM MOHHOTO 00OMEeHa, OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINHN, OKHCIUTEb
¥ BOCCTAHOBHTEIb, OKUCIICHHE W BOCCTAHOBJIEHHUE, SJIEKTPOIN3, XUMUIECKOE paBHOBECHE, OOpaTUMbIE
U HEoOpaTUMBbIE PEAKIMH, CKOPOCTh XMMHUYECKOW peaklMH, KaTalau3aTop, MPeaeibHO JOMyCTUMAs
konuentpauus ([11K), kopposust meTaiios, CIuIaBsl;

OCHOBOIIOJIAralolIue 3aKOHbl XMMHH: 3aKOH COXpaHeHHs Macchl, l[lepuomuueckuii 3aKoH
J1. 1. MenneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpPHAST TEOPHsl, TEOPHsI dJIEKTPOIUTHUECKON TUCCOLMAIINY, a
TaK)Ke TMPEJICTaBICHUs] O HAYYHBIX METOJaX II03HAHHS, B TOM YHCJIE SKCIEPUMEHTAJIbHBIX U
TEOPETUYECKIX METOJIaX UCCIIEeIOBAHUS BEIIECTB U U3YUEHUSI XUMHUECKUX PEaKIIU;

NPE/CTaBICHUE O MEPUOIUYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB (paamyc
aToMa, JJIEKTPOOTPHUIIATEIBHOCTh), MPOCTHIX M CJIOXKHBIX BEHIECTB OT IOJIOKEHHUS SJIEMEHTOB B
[lepuonuueckoil cucteme (B MasbIX NEpUOJAX M TJIABHBIX MOATPYIIIAX) M AJIEKTPOHHOTO CTPOCHUS
aToMa; yMeHHe OOBSCHATH CBA3b MOJOKEHUs djeMeHTa B lleproanueckoil cucTeMe C 4YMCIOBBIMU
XapaKTepUCTHKAMH CTPOSHHSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsiz sipa, oOIee Yncio
AJIEKTPOHOB), PACIpPE/ICICHUEM OJJIEKTPOHOB IO SHEPreTUYECKHM YpPOBHSM aTOMOB MEPBBIX Tpex
MIEPUOJIOB, KaJMs U KaJbIHS, KIAaCCU(DUIIUPOBATh XUMUYECKHIE DJIEMEHTHI C OTIOPOil Ha OIpeeIeHuUs
¢u3nvecKoro cMpiciaa HU(POBBIX JaHHBIX IEPUOANYECKON TaOIUIIBI;

yMEHHE KIacCH(UIUPOBATh XWMHUYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA |
XMMHUYECKHE pEaKLUU C ONOpOil Ha CXEeMbl; OINpeNeNATh BAJIEHTHOCTb U CTENEHb OKUCIEHUS
XUMHAYECKHUX DJIEMEHTOB, BHJl XUMUYECKOH CBSI3M M THUI KPUCTAIUTMNYECKOW CTPYKTYPHI B COSAMHEHUSX,
3apsil MOHA, XapakTep Cpelbl B BOAHBIX PacTBOpax BEIIECTB (KHUCIOT, OCHOBAaHUI), OKUCIUTENIb U
BOCCTAHOBUTEJb 110 AJITOPUTMY yUEOHBIX JEHCTBUII;

YMEHHUE XapaKTepHU30BaTh C ONMOPOIl Ha cxeMy (U3NYECKHe M XMMHUYECKHE CBOWCTBA MPOCTHIX
BEUIECTB (KHUCIOPOJ, 030H, BOJAOPOJ, rpadur, aiMas, KpeMHHH, a30T, ¢pocdop, cepa, XJop, HaTpHil,
KaJui, MarHui, KaJbLUi, aTIOMUHMNA, KEJIe30) U CIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX
pacTBOpoB (BOJa, aMMHaK, XJIOPOBOJOPOJI, CEPOBOJIOPOA, OKCUABI M THIPOKCcHIbl MeTamioB |- A
rpynmn, amtomunus, menu (I1), munka, xeneza (I u III), okcunsr yriepoaa (II u 1V), kpemuus (IV),
azota u ¢ocdopa (Il u V), cepor (IV u VI), cepuucras, cepHas, azotucras, azotHas, (ochopHas,
yrojbHas, KpeMHHUEBass KHUCIOTa M UX COJIM); OMMCHIBATH C OMOpPOW Ha IUIAaH U KIIIOYEBBIE CJIOBA;
YMEHHE TMPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa U
CTPOEHUS TOCTIe MPEABAPUTEIHLHOIO aHAIN3a M0/l PYKOBOJCTBOM I€Jjarora, NpuMEHEeHHEe BELIECTB B
3aBHCUMOCTH OT WX CBOWMCTB, BO3MOXXHOCTH NMPOTEKAHUS XUMHUYECKHX TPEBPANICHUN B Pa3IMIHBIX
YCIOBUSAX, BIMSHHE BEIIECTB M XMMMUYECKHX IPOLIECCOB HA OPTraHU3M 4YelIOBeKa U OKPYXKAIOIIYIO
IIPUPOLHYIO CpELy;

YMEHHUE COCTaBJIATH MO 00paslly, cCXeMe, aJrOpUTMy Y4eOHBIX JEHCTBHI MOJEKYISpHBIE U
WOHHBIC YpaBHEHHUS peaknuid (B TOM 4YHCIE peaKknuidi HOHHOTO OOMEHa W OKHCIIHUTENBHO-
BOCCTAHOBUTENIBHBIX  peakUui),  WIUIIOCTPUPYIOIIUX  XUMHUYECKHE  CBOMCTBA  M3YYEHHBIX
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KJIaCCOB / TPYTIIT HEOPTaHUYECKHUX BEIIECTB, a TAKXKE MOATBEPIKIAIOIINX TCHETUYCCKYIO B3aUMOCBSI3b
MEXy HUMH;

YMEHHE BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAcChI BEII[ECTB, MACCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTa B COCAMHEHHM, MAacCOBYIO JIOJIO BELIECTBA B PacTBOpPE, KOJIUYECTBO
BEIIECTBA U €r0 Maccy, 00bEM ra3oB C OMOpoii Ha 00mue GOPMYIbl;, YMEHHE MTPOBOAUTH PACUETHI TI0
YpaBHEHUSIM XUMUYECKHX PEaKIUi 1 HAXOAUTh KOJIMYECTBO BEIleCTBA, 00BEM U MacCy pearecHTOB MU
MIPOAYKTOB PEAKIIMU C ONOPOI Ha 00pasel, alrOpUTM Y4eOHBIX JCHCTBUI;

BJIaJICHHE OCHOBHBIMM METOJAaMH HAY4YHOrO T[IO3HaHUA (HaOmo/eHue, HU3MEepeHHue,
AKCIIEPUMEHT, MOJICTHPOBAHUE) TMPH HM3YyYCHUHM BEIIECTB M XUMHUYECKUX SBIICHUH C OMOpOA Ha
QITOPUTM Y4eOHBIX NEHCTBUIl; yMeHHE CPOPMYIUPOBATH MPOOIEMY U IPEIOKUTH MYTH €€ PEeLICHUS
C TIOMOIIIBIO TeJarora; 3HaHNue OCHOB 0€30MacHOl PadOThl ¢ XUMUYECKHUMHE BEIIECTBAMU, XUMUIECKON
MOCYZAOH U J1abopaTOPHBIM 000PYAOBAHUEM;

HAIMYUE MPAKTUYECKUX HABBIKOB TUTAHUPOBAHUS U OCYIICCTBIICHUS CICTYIOIINX XUMUYECKUX
HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHTENsl C OOCYXKJIEHHEM IUIaHa padOThl WM COCTaBJIEHHEM
TaOJIUIIBL:

U3YyYEHHUE U ONrcaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE C PU3NICCKUMHU ¥ XUMUYCCKUMH SIBIICHUSMU;

OTIBITHI, WLTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUS XUMHUECKUX PEaAKIIN;

M3y4eHUe CIIOCOOOB pa3eIICHHs CMECEil;

MOJTy4YeHUE KUCIOPO/ia U U3ydEHHE €r0 CBOICTB;

MOJTyYeHHUE BOJIOPO/Ia U U3YUCHHUE €T0 CBOWCTB;

MOJIyYeHHUE YTIIEKHCIIOT0 ra3a U U3y4eHue ero CBOMCTB;

MOJTyYeHUE aMMHaKa ¥ U3yYCHHE €r0 CBOICTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM JT0JIeH paCTBOPEHHOTO BEILIECTBA;

WCCJICJIOBAHKE U OTMCAHNE CBOMCTB HEOPTraHMYECKHX BEIIECTB Pa3IMYHbIX KIIACCOB;

MPUMEHEHUE WHIUKATOPOB (JJaKkMyca, MeTWIopaHka U (eHondranenHa) uis OnpeneieHus
XapakTepa cpeibl B pacTBOPAX KUCIOT H MIEIOYCH;

M3YyYEHHUE B3aUMOJICHCTBUS KHCIOT C METajllaMH, OKCHUIAMH METaJUIOB, PACTBOPHUMBIMHU U
HEPACTBOPHMBIMU OCHOBAHUSMU, COJISIMU;

MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJTHOTO METaJlIa APYTUM U3 pPacTBOpa COJIH,

uccienoBanre aM()OTEPHBIX CBONCTB THIPOKCHUIOB aTIOMUHUS U IIUHKA;

pelIeHHe OKCIePUMEHTATBHBIX 3amad 1Mo Teme «OCHOBHBIE KJIACChl HEOPTaHHYECKUX
COCTUHEHUI;

pelIeHHEe YKCIIEPUMEHTATBHBIX 33124 0 TeMe «DJIEKTPOTUTHUSCKAS JUCCOITUAIISY,

peleHre SKCIePUMEHTANbHBIX 33/1a4 10 TeMe «BaxxHelIne HeMeTaubl U X COSTUHEHHUS;

pelIeHHe YKCIIEPUMEHTATBHBIX 33134 10 TeMe «BakHeHIine MeTalTbl U UX COCTUHCHUS,

XUMHUYECKHE JKCIEPUMEHTHI, WIIIOCTPUPYIOIINE MPU3HAKH TPOTEKAaHUs PpPEeaKluid HOHHOTO
oOMeHa;

KaueCTBEHHBIE PeaKIMK Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX MOHBI: XJIOPHU-, OpOMHUI-,
noaua-, cyinbdar-, pochar-, kapboHar-, CUIMKAT-aHUOHBI, THAPOKCHUJI-MOHBI, KaTHOHBI aMMOHUS,
MarHusi, KaJublus, aTFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HUHKA;

YMEHHE TPEACTABIATh PE3YJIbTaThl JKCIEpUMEHTa B (OopMe BBIBOJOB, JIOKA3aTEIbLCTB,
rpaduKOB U TAOIUI] ¥ BBISBIISATH IMIIHPUIECKUE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBUJaMU O€30MMacCHOTO OOpalieHus C BEIIeCTBAaMH, HCIIOJb3YEeMbIMH B
MOBCETHEBHON KW3HU, a TaKXKe IMpaBHJIaMU TIOBEACHUS B IENIX COEpeKeHHs] 3J0pOBbS U
OKpY’KaloIel MpUpPOTHON CpeIbl, TOHMMaHUE Bpea (OMacCHOCTH) BO3ICUCTBUS HA JKUBBIC OPTaHU3MBbI
OTIpEeICTICHHBIX BEIECTB, a TakKKe CIOCOOOB YMEHBIICHUS M MPEIOTBPALICHHUS WX BPEIHOTO
BO3JICHCTBUS; TOHUMAaHUE 3HAYCHUS KUPOB, OCITKOB, YIIIEBOIOB IS OpraHU3Ma YeJIOBEKa,;

BIIQJICHHUE OCHOBAMU XUMHUYECKOW TPaMOTHOCTH, BKIIOYAIOMIEH YMEHUE TPaBUILHO
WCIIOJIb30BaTh M3yUCHHBIC BEIIECTBA U MAaTEPHUAIBI (B TOM YHUCIIC, MUHEPAIbHBIC yI0OPCHHS, METALTBI
U CIUIaBBI, TPOAYKTHI MEPePadOTKH MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOA0B (YIJIsl, MPUPOJHOTO Ta3a,
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He(TH) B OBITY, CEIBCKOM XO35HCTBE, Ha MPOU3BOJICTBE; YMEHHE MPHUBOAUTH MPUMEPHI MTPABUILHOTO
HCIIOJIb30BAHUS U3YUCHHBIX BEIIECTB U MATEPUAIIOB;

YMCHHUC YCTAaHABJIMBATL CBA3U MCKAY PCAJIbHO HaGHIO[[aeMBIMI/I XUMHWYCCKUMU SBJIICHUAMHU U
MPOIIECCAMU, MTPOUCXOASIIMMHU B MAKPO- © MUKPOMHUPE, OOBACHATH IIPHYUHBI MHOTOOOPAa3Hs BEIICCTB;
YMCHHUEC UHTCTPHUPOBATH XUMUUCCKHUEC 3HAHHUA CO 3HAHUSAMU APYIrux yqe6Hbe npeaMeToB € IMMOMOLIbIO
nearora,

npelcTaBiIeHHe O cdepax MnpohecCHOHANBHON IeATeNbHOCTH, CBSI3aHHBIX C XHUMUCH H
COBPEMEHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMU Ha JOCTHKCHHUSIX XMMHUYCCKON HAYKH; HATMYUE OMbITA
paboThl ¢ pa3sNTUYHBIMA MCTOYHUKAMHU HMH(GOPMAIMHM MO XMMHUHU (HAYyYHO-TIOMYJSIpHAs JIMTEpaTypa,
CJIOBapH, CIPABOYHUKU, HHTEPHET-PECYPCHI) C OMOPOH Ha aJrOPUTM: YMEHHUE OOBEKTHBHO OLICHUBATh
MH(OPMAIIHIO O BEUIECTBAX, X MPEBPAIICHUSIX U TPAKTUYECKOM IPUMEHEHUH.

TpeOoBanusi K TIPEIMETHBIM pe3ylbTaTaM OCBOCHHUS Y4eOHOro mpenMera «XUMHS»,
pacrpeziesieHHbIe 110 rojiaM 00yueHus

PesynbpTarel o rogam (OpMYIUPYIOTCS TIO MPUHIUNY M00aBIECHUS HOBBIX PE3YJIbTATOB OT
roja K TOAy, YK€ Ha3BaHHble B NpPEAbIAYIIMX TOJax MO3ULUHU, KaK INPABWIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YYUTBHIBAIOTCS (pe3yJbTaThl OYEPEJHOrO0 ToAa IO YMOJIYAHUIO BKIIOYAIOT
PE3yNbTaThl MPEIbIAYIINX JIET).

8 KIIACC

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOAHOPOJHAS), BAJICHTHOCTD,
OTHOCUTEJIbHASI aTOMHAasi M MOJIEKYJISIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JIO0JII XHMHYECKOTO OJJIEMEHTa B COCIWHCHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIIOTA,
OCHOBAaHHME, COJb, *IIEKTPOOTPHUIATEIBHOCTH, CTENEHb OKHUCJICHHUS, XHUMHUUYECKas peakius,
KJIaccu(PUKalMs PEaKIMid: peakIuy COSAUHEHUS, PEaKIUu Ppa3JIOKCHHUsS, PEaKIUu 3aMeIICHHS,
peakiuu oOMeHa, 9K30- U IHIOTCPMHUYCCKHE PEaKIUU; *TerioBol 3 (HEeKT peakmuu™; sapo aToMma,
ANEKTPOHHBIA CIIOM aToma, aTroMHas OpOWUTa b, pPaaAMyC aromMa, XUMHYECKas CBSA3b, MOJIApHAS H
HEMOJIAPHAsT KOBAJICHTHAsl CBSI3b, MOHHAs CBA3b, WOH, KaTMOH, aHWOH, PacTBOp, MaccoBas IOJIs
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHMUYECKHX MOHATUMA (CM. M. 1) U IPUMEHSTH TH
MOHSATHUSA MIPU ONKMCAHUY BEIIECTB U X MPEBPAICHUMN;

WCIIOJIH30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHUsSI (POPMYJI BEUIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMHUUYECKUX pEaKLUid, 2IEKTPOHHOTO OanaHca;

OTPEIETISATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHHSX;, CTETIEHb OKUCICHUS
AJIIEMEHTOB B OMHAPHBIX COSAMHEHUSX C OTMOPOM Ha OMpeAeNeHHs, B TOM YUCJe CTPYKTYpUPOBAHHBIE;
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHHH 1Mo (GopMyliaMm; BHI XUMHUYECKOM
CBsI3M (KOBaJCHTHAs U MOHHASA) B HEOPTAaHUYECKUX COCTMHEHUSX;

MMETh TPEACTABICHUE O CUCTEME XHMHUYECKHX 3HAHH, YMETh C IIOMOUIBIO YUYHTEIIS
MPUMEHATh CHCTEMY XUMUYECKHX 3HAHWM, I YCTAaHOBJICHMS B3aHMMOCBSI3M MEXIY H3YYEHHBIM
MaTepuajioM U TPHU TOJYYCHHH HOBBIX 3HAHMM, a TakKe MpU paboTe C MCTOUHUKAMU XUMHUYECKOM
uHpopmanuu. OpuEeHTHUPOBATHCS B MOHATHSAX U ONEPUPOBATh UMU Ha 0A30BOM ypOBHE, IPUMEHSTH
MIPU BBITIOJIHEHUH YYEOHBIX 3aJIaHUN W PEUICHUU PACUYETHBIX 3a]lad C OMOPOM Ha aJITOPUTM YUEOHBIX
JEUCTBUI W3yYCHHBIE 3aKOHBI M TEOPUM: 3aKOH COXpaHeHus Maccel, [lepuommueckuit 3axon /1.
MeHnneneeBa, *3akOH TIOCTOSHCTBA COCTaBa™*, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISipHAs TEOPHS.
CooTHOCUTh 0003HaYeHHS, KOTOpble MMetoTcs B Tabmuie «llepuoamueckas cucteMa XUMHYECKHX
anemeHToB J[. 1. MeHnneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsif sijpa, O0IIee YUCIO ANEKTPOHOB M PACHPEIEICHUE UX TI0 DJIEKTPOHHBIM
CJIOSIM);

KJIACCU(UIIUPOBATH XUMUUYECKUE DIIEMEHTHI; HEOPTaHNYECKHE BEIECTBA; XMMUYECKUE PEAKIIHH
(0 9MCITy M COCTaBY y4YacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO
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CTETIEHU OKUCJIEHUS XUMUUECKHUX DJIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPK/asi ONMCAHUE NPHUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHYECKHX
peaKuii C OMOPOIl HA CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS; BO3MOKHOCTH
MPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHU B pPa3IMYHBIX YCJIOBUSAX IIOCIIE TPEABAPUTEIHHOIO
0OCYXKICHHS C Mearorom;

BBIUMCIISTH OTHOCUTENIBHYIO MOJEKYJISAPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO OJIO
XHUMHYECKOT0 3JIEMEeHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM PEaKIIui C ONOPOM Ha alIrOPUTM;

IIPUMEHSTh OCHOBHBIE OIIEPAIlMH MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o001IeHne, cucteMaru3anus, KiaccupuKkalus, BbIABICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3ed — IUIA
U3Y4YEHHs CBOMICTB BELIECTB U XMMMUECKHUX pEaKIUM; €CTECTBEHHO-HAYYHBIE METO/bl IO3HAHUS —
HaOI0JICHWEe, HW3MEpPEHHEe, MOJACIUPOBAaHUE, OKCICPUMEHT *(peasibHbIK W MBICICHHBIN)* 101
PYKOBOJICTBOM II€arora;

CJIeIOBaTh MpaBUjIaM MOJIb30BaHUS XUMUUECKON MOCYA0N U 1a00paTOpHBIM 000pyI0BaHUEM, A
TaK)Ke IpaBWIaM OOpaIlEHUsI C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBINOJIHEHUIO
71a60PATOPHBIX XUMUYECKHUX OMBITOB MO MOJIYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHCIIOpOJia), NPUTOTOBIEHHUIO PAacCTBOPOB C OINpEAENEHHOW MAacCcOBOM Jl0yiell pacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
miesioueid M KUCJIOT C IOMOIIBI0 HWHAWKATOPOB (JaKMyc, (eHONPTANICHH, METHUIOpPAaHX H Jp.),
MOATBEPKIAIOIIUX KAYECTBEHHBIH COCTAaB HEOPraHMYECKUX BeEUIECTB (KAYECTBEHHBIC pEaKIUU Ha
HOHBI) 110 pyKOBOJICTBOM I1€]arora.

9 KIIACC
PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHATHUH: XUMHUYECKUI 9JICMCHT, aTOM, MOJICKYIJIA,
HOH, KaTHuoOH, AHHOH, IMPpOCTOC BCIICCTBO, CJIOXKHOC BCIICCTBO, BaJICHTHOCTbD,

3JIEKTPOOTPHULIATEILHOCTh, CTEINIEHb OKUCIIEHUS, XUMUYECKasl peaKiysl, XUMHUUECKasi CBSA3b, *TEIIOBON
3pdexT peakuuH, MOJB*, MOJAPHBIA O00BEM, pacTBOp; DIIEKTPOIMUTHI, HEIIEKTPOJIHTHI,
UIEKTPOIUTUYECKAs JUCCOLMAIMsl, PEaKUUd HOHHOro oOMeHa, KaTalu3aTop, *XHMHYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTHMBbIE PEaKIUU™, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIuH,
OKHMCIIUTEIb, BOCCTAHOBHUTEJb, OKHUCIEHHWE U BOCCTAaHOBJIEHUE, aJUIOTPONHUs, aMQPOTEPHOCTS,
XUMHUECKas CBsA3b (KOBaJEHTHAas, MOHHAs, METaJUINYECKas), KpUCTAIIIMYECKasl peméTka, *Koppo3us
METAJUIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM peakuun™, npeaenbHo aomycruMas koHueHtpamus (I1IJIK)
BELIECTBA;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX MOHATHH (CM. . 1) M NPUMEHSATh 3TH
MIOHSTHSI TIPU ONMCAHUH BELLIECTB M UX IPEBPAICHUI;

UCIMOJIb30BaTh 3HAKW M CHUMBOJIBI JUIsl (PUKCAllMM pe3yabTaTOB HaOIIOAEHUH, COCTAaBICHHS
(dhopMys BEleCTB U YPaBHEHH XUMHUECKUX PEaKIUi, 3al1CH TaHHBIX yCJIOBHM 3a1a4. Vcnons30BaTh
obo3HaueHus, umeromuecs B [lepuoandeckoit cucremMe U TalaMIle PacTBOPUMOCTH KHCIOT,
OCHOBAHHWH M cOJIEH B BOJIE JUTS BBHITIOTHEHHS 3aJaHHI.

ONpEACIATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAAJIEKHOCTh BEILIECTB K ONPEAEIEHHOMY KiacCy COeAMHEHUN C OMOpoi Ha
OIpeJIeNIeHUs,, B TOM YHUCIIe CTPYKTYpHUpPOBAHHbIE;, BUJbl XUMHUYECKOH CBSA3M (KOBaJEHTHAas, MOHHas,
MeTaJIJINYecKasi) B HEOpraHMYECKUX COEJAMHEHHUAX; 3aps]] MOHA MO XMMHUYECKOW (opMmylie; XapakTep
cpeabl B BOAHBIX PACTBOpaxX KUCIOT M IIENOYeH, *TUN KPUCTAUIMYECKOW PpEeHIETKH KOHKPETHOTO
BelecTsa’™;

packpbiBaTh cmblcn [lepumoguueckoro 3akona J[.M. MeHnneneeBa M JI€MOHCTPUPOBATH €TO
MOHMMAaHHEe: *ONMUChIBATH M XapakTepu3oBaTh™ TalOianuHyro ¢opmy Ilepuonnueckoil cucreMsl
XMMHUYECKHX 3JIEMEHTOB: paszinuyaTh MOHATUS «IJIaBHasg moarpynna (A-rpynma)» u «1mobodHas
noarpynna (b-rpynmna)», Manble U OoJbIIME MEPUOIBI; *COOTHOCUTH* 00O03HAUEHHUS, KOTOpHIE
UMEIOTCS B MEPUOJMYECKON Tabiuile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
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XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijpa, o0Ilee YHCIO JICKTPOHOB M pacHpesesieHHe UX I10
AJICKTPOHHBIM CJIOSIM); *OOBSICHATH™ OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB XUMHUYECKHUX
3JIEMEHTOB U UX COCAMHEHHH B MpeesiaX MajbIX IepHUO0B U TIABHBIX HOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHUE HJIEMEHTHI; HEOPIraHWYECKHE BEIIECTBA; XUMHUECKUE PEAKIIH
(o 4Kcy W COCTaBy y4YaCTBYIOIIMX B PEaKIMU BEUIECTB, IO TEIUIOBOMY I(PQEKTY, M0 W3MEHEHHIO
CTETIeHEeH OKUCIICHUSI XUMUYECKHIX 3JIEMEHTOB) C OIIOPO Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBATh) OOMME W CHelU(PHUUSCKHEe XUMUYECKHE CBOMCTBA BEIICCTB
Pa3NMYHBIX KIJIACCOB, MOATBEp)KJasi ONMUCAHHE MPHUMEPAMHU MOJICKYJISPHBIX M WOHHBIX ypaBHEHHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA C ONOPOH Ha CXEMBI,

COCTABJIATh YPABHEHHS JICKTPOJUTHUECKON TUCCOIUAIINN KUCIIOT, IIEI0YeH U COJICH; MOIHbIe
U COKpalI€HHBbIC YpPAaBHEHHS pEaKIUi HOHHOTO OOMEHa; YpaBHEHUS PEaKIMW, MOITBEPKIAIOIINX
CYIIECTBOBAHNE TEHETHUYECKON CBSI3U MEXKIY BEIIECTBAMHU PA3IUYHBIX KIACCOB;

pPacKpbIBaTh  CYIIHOCTh  OKHCJIUTEIBHO-BOCCTAHOBHTEIBHBIX  PEaKIUil  MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

NPOTHO3UPOBATh CBOWCTBA BEINECTB B 3aBUCHMOCTH OT HX CTPOCHUS; BO3MOXKHOCTH
MPOTEKaHUS XUMUYECKHUX TPEBPAIICHUH TTOCIIE TIPEIBAPUTEIHHOTO O0CYKICHHS C TIEIaroTroM;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MAacChl BEHIECTB; MAacCOBYIO JOJIO
XHUMHYECKOT0 3JIEMEHTa 10 (hopMyIie COeIMHEHHSI; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MIPOBOIUTH
pacu€Thl 0 YPaBHEHUIO XUMHUYECKOM PEAKIIMU C OTIOPOH HA AJITOPUTM;

CJIEZIOBATh MPaBUIIaM MOJB30BaHHUS XMMHYECKON MOCYI0M U T1ab0paTOPHBIM 000pYAOBaHUEM, A
TaKXKe MpaBWiaM OOpaIleHHs C BEIICCTBAMU B COOTBETCTBUU C WHCTPYKIHSMHU IO BBIOJHCHHUIO
712a00paTOPHBIX XUMHUECKUX OIMBITOB IO MOJIYYECHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa
Y YTJIEKUCIIOTO ra3a);

NPOBOJUTHh PEAKIUH, TOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTAaB pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IYTEM XJIOPHI- OpOMHI-, HOAUI-, KapOoHaT-, pocdar-, cuimkar-, cynbdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIUICCTB;

NPUMEHSITh OCHOBHBIC OTIEPALINU MBICIUTEIBHON NESITEIbHOCTH — aHAJIU3 U CHHTE3, CPAaBHEHHE,
00001IICHHE, CUCTEMATU3AIIMIO, BBISBJICHUE PHYMHHO-CIICJICTBCHHBIX CBSI3€H — JUISl M3YYCHUS] CBOWMCTB
BEIIECTB U XUMHUYECKUX PEAKINil; €CTEeCTBEHHO-HAYYHBIE METOBI MO3HAHUS — HAOIIOACHUE, N3MEPEHHE,
MO/IETTUPOBAaHHE, SKCIIEPUMEHT (peaabHbIN U MBICJIEHHBIH).
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TEMATHUYECKOE IIJTAHUPOBAHUE

TeMarnueckoe IUIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJUMBIX Ha OCBOCHHUE KaXI0M TEMBI
yueOHoro mnpeamera «Xumus» DenepanbHON aganTHPOBAHHONW OCHOBHOM 0Opa3oBaTrebHON
IpOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMsA OOYYAIOMIMXCS C 3aJepKKOH MCHUXUYECKOTO
pa3BUTHSL, B 1IEJIOM COBIIAJAOT C COOTBETCTBYIOIUM pasaesnoM deaepaiibHoil paboueil mporpaMMel
yuebHOro mnpeamera «XHUMHUS» OCHOBHOW 00pa30BaTelbHOH INPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus. [lpu sToM OpraHuszanus BIpaBe camMa BHOCUTh H3MEHEHUS B COJEp)KaHHE U
pacripeneneHie yueOHOro Marepuaa mo rojaM oOy4eHusi, B IOCIEA0BATEIbHOCTh U3YUCHUS TEM U
KOJIMYECTBO YaCOB HAa OCBOEHHE KaXKAOH TEMBbI, OIIpeiesIeHe OpraHu3allMOHHbIX (popM 00ydeHus u
Tn. OOOCHOBaHHOCTH JAaHHBIX W3MEHEHUH OIpenensercss BbIOpaHHBIM 00pa3oBaTENbHON
opranuzaiueii YMK, uHAMBUIYyaJIbHBIMH ICUXO(U3UUECKUMHU OCOOEHHOCTSMH KOHKPETHBIX
obyuatomuxcs ¢ 3P, creneHp0 OCBOEHHOCTH UMM Y4EOHBIX TeM, PEKOMEHIAIUSAMH [0 O0TOOPY H
ajanTanuy y4eOHOro Marepuana o XMMuH, peacTaBieHHbIMU B [loscHUTENBHOM 3anucKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO IJIAHUPOBAHUS JJIsI OOYUAIOMIMNACS C
3I1P: nepBslii IpeAIIoaaracT OCBOEHHE IPOrpaMMBbl B MHKJIFO3UBHOM KJIACCE; BTOPOU — B OTACIBHOM

KJ1acce.

1-i BapuanT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMs

8 KJIACC

(2 g4 B HEnemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble Tembl,
packpblBalowme AaHHbIN
pasgen nporpammbl,

M KOAMYECTBO Yacos,
OTBOAMMOE Ha UX U3yueHne

OCHOBHOEe cogepkaHue

OCHOBHbIE BUAbI AEATENBHOCTN
obyuatowmxca

Pa3nen 1.1lepBonavyaibHble
XHMHYecKue NoHATHA(20 u)

Pa3nen 1.1lepBoHayaibHble XUMHYECKHE
noHATUs(20 v)

Pa3nen 1.IlepBonavyanbHble XMMHYECKHUE
nousaTusa(20 u)

Tema 1. XuMuA — BaKHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTU4eCKOH
AeATeJIbHOCTH YeJioBeKa

(54)

[peameT xuMuu.* Posib XUMUH B )KU3HU
YyeJsioBeKa. XMMUs B CUCTEME HayK.
MeTo/bl MO3HAHUS B XUMHUM.*

Tena u BemecTBa. Pusnyeckue cBoiicTaa

BellecCTB. ArperaTHoe COCTOsAAHHE BelleCTB.

YucTble BelecTBa U cMecu. Crocoobl
pasaeneHus cMecell. Pusnyeckue u
XUMHUYeCKHe siBeHus. [I[pu3Haku 1
yCJIOBHUS MPOTEKAHUS XUMUYECKUX
peaxkuui.

3HAKOMCTBO € IpaBUJIaMH 6e30MacHOCTH
Y IpuéMaMu paboThl B XUMHUYECKOU
JlabopaTopuH.

JleMoOHCTpanuu

1. JJabopaTopHOe 060pyLO0BaHUE.

2. PaznnyHble BUABI XUMUYECKOH NMOCYAbL.
3. O6pasibl BELECTB.

4. Cnoco6bl pasziesieHust cMecei
(dunbTpoBaHUe, BbIIapUBaHUE,
JUCTUJLISALUS, XpoMaTorpadusi).

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATUH C
[IOMOIIIbIO [TeJjarora.

PackpbIBaThb poJib XMMHUH B IPUPOJie U
JKHU3HU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pa3nuyaTh YUCThIE BelllecTBa U CMeCH;
O/IHOPO/IHbIEe U HEOJHOPOAHBIE CMECH;

PasnuuyaTe pu3nyeckue U XUMHUYEeCKHe
SIBJIEHUSI C OITIOPOH Ha OTpe/ie/IeHHUs.

OnpeaensiTb MIPU3HAKU XUMHUYECKUX
peakui ¥ yCJI0BUS UX IPOTEKaHHUs.

CiefoBaTh NpaBUJ/IaM N0JIb30BaHUSA
XUMUY€ECKOH Mocy1ol U 1abopaTOpPHbIM
o6opyAoBaHKeM, a TaKXe NpaBUIaM
obpalleHusl C XMMUYeCKHMH Bellle-CTBaMHU
B COOTBETCTBUHU C UHCTPYKLUSAMHU 1O
BbINTOJTHEHHUIO IPAKTUYECKUX PaboT Noj,
KOHTpOJIEM Ilejiarora.

[l1aHUpOBATh U NPOBOJUTb XUMUYECKUI
3KCNepUMEeHT 110 U3yYeHUIO U OIIMCaHUI0
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JlaGopaTopHble U NPpaKTU4YeCKHe
paGoThbl

Jla6opamopHble onbimbl:

OnucaHue PU3NYECKHUX CBOMCTB BEIECTB.
Pa3jiesieHHe CMeCH C IOMOLbI0 MAarHUTAa.
IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyAOBaHUE U
npueMbl paboThl ¢ HUM. [IpaBuia
6e30macHOM paboThl B XUMUYECKOU
JlabopaTopuHu.

Ne 2. OumncTKa 3arpsisHEHHOM

noea pEHHOﬁ conun

du3nyeCcKUX CBOMCTB BellecTB, CNOCOO0B
pa3ziesieHUs CMecell BellecTB MOoJ
PYKOBOJCTBOM IleZiarora c 06cyxjeHueM
nJlaHa paboThl.

Hcnosb30BaTh NPU BbINOJHEHUH Y4eGHBIX
33/laHUi U B IIpolecce
UCCJIeI0BATE/bCKOM J1eTENIbHOCTH
HAY4YHO-NONYJISIPHYIO JIUTEPATYPY
XUMUYECKOI0 CO/IePXKaHUsl, CIPAaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa oz
PYKOBOJCTBOM I€Jarora.

BbIcTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U
YCTHbIE OTBETHI C ONIOPOU Ha
HHPOpMaLHIO U3 YYeOHHKA U CITPAaBOYHBIX
MaTepHasioB, TPaMOTHO HCIOJIb30BaTh
M3y4yeHHbIA NOHATUUHBIN annapaT Kypca
XUMHUHU

Tema 2. BemecTBa
U XUMUYEeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIEKYJIBl. XUMHAYECKUE
3JIeMEHTBI. 3HAKH (CUMBOJIbI) XUMHUYECKUX
3J1eMeHTOB. [IpocThle U cJI0XKHbIE
BelllecTBa. ATOMHO-MOJIEKYJIIpPHOE
yueHUe.

Xumundeckasi popmysia. BaseHTHOCTD
aTOMOB XMMHUY€ECKHX 3/IEMEHTOB. *3aK0H
MOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCHTe/IbHAs1 aTOMHas Macca.
OTHOCHUTeJ/IbHAsI MOJIEKYISIPHAs Macca.
MaccoBast £,0/151 XHMAYeCKOr0 3JIeMeHTa B
coeJUHEHHH.

dusnvyecKkre U XMMUYeCKHE SBJIEHUS.
XuMuyeckasa peakuus. [IpusHaku

Y yCJIOBUA NPOTEKaHUs XUMUYECKUX
peakuui. XuMHU4YeCcKHe ypaBHEHHUSI.
Tunbl XMMUYeCKUX peakui (coeuHeHUs,
pa3/IoXKeHUs], 3aMelleH s, 00MeHa).
3aKOH coOXpaHeHHs MacChl BElleCTB.

*M. B. JlIoMmOoHOCOB — y4YE€HBbIH-
SHIMKJI0NEeAUCT.*

AemMoHcTpauumn

dusnyeckyre aBIeHUA (pacTUpaHue
caxapa B CTYIIKe, KUIIeHHe U KOH/leHCaLlus
BOJbI U T. 11.).

XvMu4deckue siBleHUs (rOpeHue CBevH,
pasJjioXeHHe caxapa, B3aUMO/JelCTBHe
CEepHOM KUCJIOTHI C XJIOPUAOM bapus,
pasnoxeHue rugpokcuga Meau(Il),
B3aMMO/IeCTBHUE XKeJie3a C CepoH,
B3aMMO/JeHCTBHeE XKeJsle3a C paCTBOPOM
cosiu meau(ID)).

OnbIT, UINHOCTPUPYIOIIUI 3aKOH
COXpaHeHHUs MacChl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTopHBIE OMNBITHI:

[IprMepb! pU3HYECKUX ABJIEHUN
(nnaBseHMe BOCKa, TasiHUE JIbJA).
[IprMepbl XMMHYECKUX SIBJIEHUH
(mpokauBaHUe MeJJHON MPOBOJIOKH,
B3aUMO/JieICTBHE MeJla C KUCJI0TOH).
Mojev aTOMOB U MOJIEKYJT

MpaKkTnuyeckas pabota Ne3 MpusHaku

NPOTEKAHUA XMMUNYECKUX peaKLI,VIVI

BbluucneHnusn
— OTHOCHUTEJbHOH MOJIEKyJ]ﬂpHOﬁ MacCChbI
BelleCTB,;

[IpUMeHSITb eCTECTBEHHO-HAyYHbIE METO/IbI
M03HaHUA (B TOM YHCJIe HABJIAeHUE,
MO/leJITMPOBaHHUe, 3KCIIEPUMEHT)

U OCHOBHBIE Ollepalli MbICUTEIbHON
JlesITe/IbHOCTHU (CpaBHEHHUE,
Kaaccudukanus) /1 U3y4eHus BelecTB
Y XMMUY€eCKHX peaKLUil c oopoi Ha
AJITOPUTM HJIH CXEMY.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U
3aKOHOB U IPUMEHSTb 3TH OHATHUSA NIPU
ONKCaHUM CBOMCTB BEILECTB U UX
npeBpalleHUH ¢ oNopoM Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PaznnyaTh Gu3nvecKre U XUMHUYeCKHe
SIBJIEHUs], 00bSICHATD UX CYLIHOCTb C TOYKU
3peHUs1 ATOMHO-MOJIEKYJIIPHOTO YYeHUs C
OTIOPOM Ha ONpesesIEHUS U CXEMBbL.

OnpenensiTb MIPU3HAKU XUMHUYECKUX
peakuuH, ycJI0BUS UX IPOTEKAHUS.

OGBACHATH CYL[HOCTb PU3UYECKUX U
XUMHYECKHUX SIBJIEHUH C TOYKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO YYeHHUs C
HCI0JIb30BaHHEM BU3YaIbHOW ONOPBI.

KnaccupunupoBaTh XUMHUYECKHE PEAKLIUU
(Mo yKcay U coCTaBy pearupyomux 1
00pa3syoUIUXCcs BEIIECTB) € OOPOU Ha
CXEeMBI.

CocTaBsATh GOpMyJibl GUHAPHBIX BELECTB
110 BaJIEHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMy1aM BELECTB C
OINOpPOY Ha aJITOPUTM y4eOHBIX AeHCTBUH.

PaccTaBiiTh K03$OUIIMEHTH] B ypaBHEHHUAXK
XMMHUYECKHUX peaKkL Ui c onopoit Ha
aJITOPUTM y4eOHBIX 1eCTBUH.

CrejoBaTh NpaBU/IaM M0JIb30BAHUS
XUMHUYEeCKOU Nocy10H U 1abopaTOPHBIM
060pyl0BaHHUEM, A TAKXKE IPaBUJIaM
o6pallleHus C BelleCTBaMH B COOTBETCTBUH
C MHCTPYKIMSMH 10 BBINOJHEHHIO
J1abOPATOPHBIX XUMUYECKHUX OIBITOB MO/,
KOHTPOJIEM IeJlarora.

Hcnosib30BaTh MPU BHINOJHEHUH YYEOHBIX
3a/laHUi U B IIpoliecce
HCCJIe/0BaTENbCKOH 1eATeNbHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO CO/Iep KaHMs, CIIPaBOYHbIE
MaTepHaJbl, pecypcbl UHTepHeTa oz,
PYKOBOZCTBOM IeZjarora.

BricTpauBaTh pa3BépHyThble NUCbMEHHbIE U
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— MacCOBOH 10T XUMHUYECKOI'0 3JIeMeHTa
o ¢popMysie CoeJUHEHUS.

YCTHBIE OTBETHI C ONIOPOM Ha
uHbOpMaIHIO U3 y4e6HHUKA U CIPABOYHBIX
MaTepHaJsIoB, TPaMOTHO HCI0/Ib30BaTh
M3y4YeHHbIA NOHATUUHBIN annapaT Kypca
XUMHUHU

Pa3aen

2. BaxkHelilmue npeacTaBUTE/IM HEOPraHu4eckux BemecTs (30 4)

Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bosayx — cMechb rasoB. CocTaB Bo3/yxa.
Kucsopos — 31eMeHT U IPOCTOE Belle-
cTBO. 030H — *a/l/IOTpONHAast
Moaudukanus kucjaoposa.® Haxoxjenue
KHCJIOpO/ia B IpUpo/ie, pusndeckue

Y XMMHUUYECKHe CBOUCTBA (peakL 1
OKMCJIEHHUS, TOpeHue). YCI0BUSA
BO3HMKHOBEHHS U IIPEKpaLleHNs TOPEHUSI.
[MousTHe 06 OKCH/AX.

*Crioco6bl MOJIyYEHUSI KUCIOPOJa B
JIabopaTOpPUU U MPOMBILUIJIEHHOCTH.*
[IpumeHenue kucaoposa. Kpyrosoport
KHUCJIOPOJia B IPUPOJIE.

*TensioBoM 3dPeKT XUMUYECKON PEAKLUH,
HOHSTHE O TEPMOXHMHUYECKOM YPAaBHEHHH,
3K30*- U 3HZI0TEPMUYECKUX PeaKI UK.
*ToniuBo (HedTh, yrojib U MeTaH).
3arpsi3HeHUe BO3/yXa, COCO6HI ero
npejoTBpalleHUs. YCHIeHHe
napHuKoBoro adpdekxTa, paszpyueHue
030HOBOTO C/1051.*

JAemoHcTpauum

BsaumogeiictBue pocdopa, cepbl

Y KeJie3a ¢ KUCI0pooM (BO3MOXKHO
HCI0JIb30BaHHE BU/E00MBITOB).
OnpezesneHue cofiep>KaHus KUCI0poJa

B BO3/IyXE.

OnbITHl, IeMOHCTPUPYIOILKE YCI0BUA
BO3HMKHOBEHHUA U NIpeKpalleHUs TOpeHus.

Na6opatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3LaMu OKCH/L0B.
[IpakTHveckas paboTa:

Ne 4. [TosryyeHHe KUCI0POAA, U3yUeHHe
€ro CBOWCTB.

Bbluncnenusa

— MOJIEKYJIIPHOW MacChl KUCJI0POJa

Y 030HA Ha OCHOBAHUHW aTOMHOW MacChl
XHMHUYECKOTO0 3JIEMEHTA

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHATHH U
HPUMEHSITh 3TH NOHSATHUS IPU ONUCAHUU
CBOMCTB BeLIECTB U UX peBpalleHu ¢
MCII0JIb30BaHUEM OIIOPHBIX CJIOB U KJIMLIE.

XapakTepu3oBaTh (OMUCHIBATL)C ONOPOL HA
NIAH, CXeMY, KPAMKYIO 3anuch
COCTaB BO3/lyxa, PU3NYeCKUe U
XH-MHUUYEeCKHe CBOMCTBA KMCJI0PO/a,
CIOCOG6bI ero MoJiyyeHus, IpUMeHeHUe U
3HauyeHMe B IPUPOJie U XKU3HU YesI0BeKa.

CpasHusamb peakyuu 20peHus1 U Med.1eHHO20
OKUC/IeHUS! C TPe/IBapUTebHbIM
06CyKJileHeM IIapaMeTpPOB CPAaBHEHHUS.

Cobupatb npu6OpHI JIs HOJYyYEeHUSs
KHCJI0pOoJia (BBITECHEHHUEM BOJbI U
BO3/yXa).

Pacrno3HaBaTb ONBITHBIM Ny TEM KUCJIOPOZ,
[0/{ KOHTPOJIEM Nlefjarora.

Hcnosib30BaTh XMMUUYECKYI0 CHMBOJIMKY JLJIsI
cocTtaBsieHUs1 GOPMYJI BELIECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYeCKUX
peakuui ¢ y9acTUeM KHUCJI0POAa.

OOBACHATD CYIIHOCTb 3KOJIOTUYECKUX
npo6JieM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

Ciie0BaTh MpaBUIaM 6€30MacCHOM paboThl B
JIabopPaTOPHUH MPH UCIOTb30BaHUU
XUMHUYECKOH MOCY/1bl U1 060PYA0BAHUS MO,
KOHTpOJIEM [IeZ]arora, a Takke NpaBuIaM
o6palleHHs C TOPIOYUMHU BellleCTBaMHU
B OBITY.

[I1aHUPOBATD U OCYILECTBJIATh HA TPAKTHKE
XUMHYeCKHe IKCIIEPUMEHTBI, IPOBOJUTD
HabJ110/leHus, 1eJIaTh BBIBO/IbI 1O
pe3ysibTaTaM 3KCepUMeHTa N0/,
PYKOBOJCTBOM IleZiarora.

Y4acTBOBaTb B COBMECTHOM paboTe
B rpyIIe.

Hcnonb30BaTh NpU BBINOJHEHUH Y4e6HbIX
3alaHUi U B IIpoliecce
UCCJIeI0BATEIbCKOH J1eATENbHOCTH
HAy4YHO-NONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI'0 CO/IePXKaHHsl, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa Moz
PYKOBOZCTBOM Ilefiarora.

BricTpanBaTh pa3BépHYThIe MUCbMEHHbIE U
YCTHBIE OTBETHI C ONIOPOM Ha MHPOPMAIUIO
13 y4eGHHUKA U CTIPABOYHBIX MaTEPHAJIOB C
OTIOPO¥ Ha IJIaH, FPAMOTHO UCIO/Ib30BaTh
M3y4eHHbIN NOHATUIHBIN allnapaT Kypca
XUMHH

Tema 4. Bogopoga.
IToHsATHE 0 KHUC/JI0TAX
M COJIAX

(54)

Haxoxx/eHue B npupoie, uU3ndecKue u
XMMHYeCKHe CBOHUCTBA (Ha mpuUMepe
B3aUMO/IEHCTBUSA C HEMeTa/lJIaMH U
OKCH/IaMH{ METaJIJIOB), IPUMEHEHHE,
*CIIocoObl MoJIy4eHus.*

[ToHATHE O KUCIOTAX U COJISAX.

AemoHcTpauumn

[TosiyyeHHe, COGMpPaHUe U paclio3HaBaHUE

BOZLOpO[L — 3JIEMEHT U NIPOCTOE BELECTBO.

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSITHH U
NPUMEHSTD 3TH MOHATHSA IPH OIUCAHUHU
CBOMCTB BelleCTB U UX IpeBpallleHUH.

XapakTepu3oBaTh (OMHCHIBATD)
dur3MIecKre U XUMHUYECKHEe CBOHCTBA
BO/IOPO/a, CMOCO6BI ero nojy4yeHus,
IpUMeEHEeHMe C OTIOPOH Ha IJIaH, KPaTKYIo
3aIHCh, CXEMY.

CobupaTtp npubop A MOTyIeHUs
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BOZOpOJA.

['opeHue BoopoAa.

B3aumogeiicTBre BoAOPOJa C OKCHJIOM
meau(ID).

NabopaTopHble U NpaKTMYeckne paboTbl
JlaGopaTOPHBIN OMBIT:

BsanmMogeiicTBUe KUCIOT C MeTalJlaMu.
[IpakTHyeckas paboTa:

Ne 5. [lonyyenue BofopoJia, U3y4eHHE ero
CBOMCTB.

Bbluncnenunsa

— MOJIEKYJIIPHOU Macchl BelllecTBa Ha
OCHOBaHUM aTOMHOM MacChl XUMHYECKUX
3JIEMEHTOB

BO/IOPO/ia C UCII0JIb30BaHHUEM BU3YaJIbHOH
OTOpbI

Hcnonb30BaTh XUMUUYECKYI0 CHMBOJIMKY JJIS1
cocTaB/ieHUs1 pOPMYJI BEILECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX
peakuui ¢ yyacThueM BOJOPOJaA C ONOPOit
Ha aJITOPUTM.

CiieioBaTh paBUiaM 6e30MacHOM paboThI B
J1abopaTOpPUH NPHU UCIOJIb30BAaHUU
XUMHUY€ECKOH MoCy/1bl U 000pyAOBaHUS MOJ,
KOHTPOJIEM [I€J]arora., a TakKe NpaBuIaM
o6palleHus C FOPIOYMMH BellleCTBaMU
B OBITY

[11aHUPOBATh U OCYILECTBAATh HA IPAKTHKE
XHMUYECKUE SKCIIEPUMEHTBI, IPOBOAUTD
HabJII0/IeHUS, 1e/1aTh BbIBOABI 10
pe3yJIbTaTaM 3KCIIEPUMEHTA O,
PYKOBOJCTBOM IleJjarora ¢ 06Cy>kieHreM
IJIaHa paboTBl, C UCMOJIb30BaHUEM KIIUILIE.

YyacTBOBaTb B COBMECTHOH pa6oTe B
rpynre.

[11aHUPOBATH U OCYILECTB/IATD HA IPAKTHKE
XHMUYEeCKHe 3KCIIEPUMEHTBI, TPOBOAUTD
HabJII0/leHus, [1e/1aTh BbIBOAbI 10
pesyJIbTaTaM 3KCIIepUMEeHTa.

YyacTBOBaTbh B COBMECTHOH pa6oTe B
rpynme

Tema 5. KoinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

KosnunvecTtBo BewectBa. MoJsib. MosisipHas
Macca. 3akoH ABoraZjpo. MosisipHbIi
00bEM ra3oB. PacuéThbl 10 XUMUYECKUM
ypaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeUeCTB KOJUIECTBOM 1 MOJIb.

Bbluucnenusn

— 06'b€Ma, KOJIMYECTBa BelllecTBa rasa o
€ro U3BeCTHOMY KOJIMYECTBY Bell[eCTBA
WK 00'BbEMY;

— 00'bEMOB ra3oB 10 YpaBHEHHUIO PEAKLUU
Ha OCHOBeE 3aKOHa 06 bEMHBIX OTHOILIEHUH
rasoB

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U
HNPUMEHSATD 3TH NOHATHS, a TAKXKE
M3y4YeHHble 3aKOHBI U TEOPHUHU JJIS
pellleHHst PacYETHBIX 33/ja4 C TOMOILbIO
nejarora.

BBIUMC/IATH MOJIIPHYIO Maccy BeLeCTB;
KOJIMYECTBO BELIeCTBa, 06'bEM raza, Maccy
BelllecTBa C ONIOPOM Ha ob6pasel, HA
bopmyib;

[IpoBOAUTE pacy€Thl 10 ypaBHEHUAM
XUMHYECKUX peaKLUH c omopoi Ha
o6pasel], aITOPUTM y4eOHBIX e UCTBUN:
KOJIMYEeCTBa, 00bEMa, MacChl BelleCTBa 110
U3BECTHOMY KOJIMYeCTBY, 06'bEMY, Macce
peareHTOB WU POJLYKTOB peaKLUH.

BoicTpauBaTh pa3BépHyThIe IUCbMEHHbIE U
YCTHBIE€ OTBETHI C OHOpOﬁ Ha UH-
dopmaluio u3 yuebHHUKA U CIIPABOYHbBIX
MaTepHuasoB, PAMOTHO HCIO0JIb30BaTh
M3y4YeHHbIH MOHATUMHBIN annapat Kypca
XMMUH C IOMOLIBIO TTeJjarora.

Tema 6. Boga. PacTBopsl.
IoHATHE 06 OCHOBAHUSAX

(54)

Boga, ee cocTaB, CTpoeHHE, MOJIEKYJIBL
dusuyeckre CBOMCTBa BOAbI. *AHa/IU3
Y CUHTE3 — METO/bl U3yYeHUsI COCTaBa
BOJbL*

XUMHYeCKHEe CBONCTBA BObI
(pa3noxkeHUe, peaKLUU C HATPUEM,
OKCHJIOM KaJlbIUs1, OKCUZ,0M cephl IV .
CoctaB ocHoBaHUH. [IoHsiTHE 06
HHAMKATOpax.

*Bojia Kak pacTBopuTeJib.* PacTBOpbL
*PacTBOPUMOCTb BeIl[eCTB B Bozie.*
*HachlleHHbIe U HeHachlllleHHbIe
pactBopbL * MaccoBas J10J151 Bel[eCTBA B
pactBope.

*PoJib pacTBOPOB B MPUPO/IE U B ) KU3HHU
yesioBeka. KpyroBopoT BoJibl B mpupoie.*
3arpsi3HeHHe NPUPOJIHBIX BoJl. OXpaHa

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH U
HNPUMEHSATb 3TH NOHSATHUS NPU ONMCAHUHU
CBOWCTB BEIECTB U UX NPeBpaLleHHH ¢
MOMOLIbIO IeAarora.

XapakTepHu3oBaTb pU3HYECKHUE U
XMMHYeCKHe CBOMCTBA BOJIbI, €€ POJIb KaKk
pacTBOpHUTEJISA B IPUPOJHBIX IPOLIECCAX C
ONOPOH Ha IJIaH U CXeMY.

CoCTaBJIATh ypaBHEHUS] XUMUYECKUX
peakL Ui c yyacTHeM BO/bI C ONIOPOH Ha
CXeMy.

OGBSICHATD CYLHOCTD 3KOJIOTHYECKHUX
npobJieM, CBS3aHHBIX C 3arpsi3HEHUEM
HPUPOHBIX BOJ, CIOCOGHI OYHUCTKH BOJbI
OT NpHUMecel, MephbI 10 OXPaHEe BOJ, OT
3arpsi3HeHHUs 0CJIe Pe/BAPUTEIBHOTO
CTPYKTYpPHUPOBaHHUS MaTepHaJa.
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" OYHCTKa NIPHUPOAHBIX BOA.

AemoHcTpauumn

J1eKTPOJIN3 BOJbl; CHHTE3 BOJbI;
B3aUMO/IeliCTBUE BO/ibI ¢ MeTa/1aMu (Na,
Ca) (BO3MOXKHO HCIIOJIb30BaHHUE
BU/IEOMATEPHAJIOB).

PacTBopeHUe BELIECTB C pa3IuYHOM
pPacTBOPUMOCTBIO.

HccnesoBaHye pacTBOPOB KUCJIOT U
IesI04el C MOMOIIbI0 UHAUKATOPOB.

Na6opatopHble U NpaKTMYeckne paboTbl
[IpakTHyeckas pabora:

Ne 6. [IpurotoB/ieHHE PacTBOPOB C
onpe/ e IéEHHON MaccoBOU Jjosiei
pacTBOPEHHOTO BellecTBa.

BbluucneHnusn
— C UCIIOJIb30BaHHUEM INOHATHUA «MaCCOBas
J0J1 BellecTBa B pacTBOpe»

[I1aHUpPOBATD M OCYIIECTBJIATh HA MPAKTHKE
XUMHYeCKHe IKCIEPUMEHTBI, TPOBOJUTD
HabJl0/leHus, ieJ1aTh Bbl-

BO/IbI 10 Pe3yJIbTaTaM 3KCIEPUMEHTA MO/
KOHTPOJIEM [1€JAr0ra, C UCN0JIb30BaHUEM
KJIMLIE.

CiieioBaTh NpaBUiaM 6e30NMacHOM paboThI B
J1abopaTOpUH NPU UCIOJIb30BAaHUU
XUMHUY€ECKOH MOoCy/1bl U 060pyZA0BaHUS MOJ,
KOHTpOJIEM [IeZarora.

[IpOBOAUTD BBIYUC/IEHHUS C IPUMEHEHUEM
HOHSATHS «MacCOBasi Z0J1s1 BEIECTBA B
pacTBope» ¢ onopoi Ha GOpMy.JIbL.

Hcnosib30BaTh NPU BbINOJHEHUH YYEOHBIX
3aJlaHUM U B Ipolecce
UCCJIeI0BATEIbCKOH e TENbHOCTH
Hay4YHO-TIONYJIIPHYIO JIUTEPATYPY
XMUMHYECKOTO COZiepP>KaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypcel HTepHeTa nog,
PYKOBOJCTBOM Ilejiarora.

BricTpanBaTh pa3BépHyThIe NUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha
MHbOpMaIHIO U3 y4ebHUKA U CIPABOYHbIX
MaTepHaJsIoB, TPaMOTHO HCIOJIb30BATh
M3y4YyeHHbIM NOHATUMHBIN annapaT Kypca
XMMHH 110CJIe TIpeiBAPUTEBbHOIO
CTPYKTYpHUpOBaHUs MaTepHaa

Tema 7. OCHOBHbIE KJIaCChI
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanus HeopraHu4ecKkux
coelMHEHUH.

Okcu/bl: coCTaB, KJaaccuuKanus
(ocHOBHBIE, KUCJIOTHBIE, *¥aM(bOTEPHBIE,
HecoJleo6pasylolliie Ha IpUMepe OKCHAA
yrJjepoza |l n okempa asora ll,
HOMeHKJaTypa. [losiyueHHne* okcuoB
(B3aMmopeicTBMe c BOAOM, KMCAOTaMK,
Leso4amm).

OcHOBaHHUsI: COCTAB, KIaccHUKaALUS
(1resoun ¥ HepacTBOPHUMBIE OCHOBAaHHUA),
HOMEHKJIaTypa.

KucnoTsl: cocTas, kiaccudukanus,
HOMEHKJIaTypa, U3ndecKre U
XUMHYeCKHe CBOHCTBA (B3aMO/eHCTBHE C
OCHOBHBIMU OKCHJAMH COJISIMU Ha
MpUMepe COJITHON U CEpHOU KHUCIIOT),
*crnoco6bl nonydyeHUs.* Psj akTUBHOCTH
MeTaJlJIOB.

CoJtu (cpesHUE): HOMEHKJIATYPA,
*croco6bl MOyYeHUs ¥, B3aUMO/[eCTBUE
coJIell C MeTa/l/IaMH, KUCJIOTaMH,
IeJI0YaMH U COJISIMH.

['eHeTHYecKast CBS3b MEX/Y KJIaccaMHu
HeopraHu4ecKHUx coeJUHEeHUM.
F'enetTnyeckue psaabl. [loHsaTHe 06
aMQOoTepHBIX TUJPOKCHIAX HA IPUMEpPE
[UHKA U aJIIOMUHUS. XUMHUYECKHe
CBOWCTBA - B3aUMO/IEMCTBHE C KHUCJIOTAMHU
Y 1esioyaMu. PassioxkeHue npu
HarpeBaHUU.

AemoHcTpauumn

06pas1bl HeOpraHU4ecKUX BellecTB
pa3/IMYHBIX KJIaCCOB.

B3auMogelicTBUe pacTBopa cepHOU
KHUCI0THI ¢ okcugoM Megu(11).

Peakiuua HeHWTpasu3anuu.

BbITecHeHMe 0JHOIO MeTaslJa [PYTUM U3

Ormpenenenne OCHOBHBIX KIIACCOB
HEOPraHWIECKHX COSIUHEHHH M0 MabIoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX COCAUHEHUN Ha
OCHOBE OIIPEEIEHMUSL.

Cocrasienne GopMys OCHOBHBIX KJIACCOB
HEOpPraHU4YeCKUX COCJAUHEHUI U Ha3bIBaHUE UX
110 MEXAYHApOIHOM U TPUBUAIBHOMN
HOMEHKJIATyp€e C HCTIOIb30BaHUEM
OIIpe/IeNICHNsI U TabNUIIBI PACTBOPUMOCTH.
KrnaccndunupoBanne n3yqaeMbIX BEIECTB MO
COCTaBY U cgolicmeam ¢ OIOpor Ha
OTIpE/IeNICHNsI, CXeMBI U TaOJIUILy
PacTBOPUMOCTH.

CocraBieHre TaOIUIbl TEHETHYECKUX PSIIOB U
cxeMsl «I eHeTn4ecKas B3aNMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUIECKUX COSAUHEHHID) IO
PYKOBOJCTBOM II€/Iarora.

IIporno3upoBaHue CBOWCTB BEIIECTB HA OCHOBE
OOIIMX XUMUIECKUX CBOHCTB H3yUEHHBIX
KJIaCCOB, IPYIIII BELECTB, K KOTOPHIM OHU
OTHOCATCS C UCIOJIb30BaHUEM CXEMBI
«['eneTnyeckas B3aMOCBSA3b OCHOBHBIX
KJIaCCOB HEOPTaHUUECKUX COCTUHEHMI» MO
PYKOBOJCTBOM II€JIarora.

CocTaBieHre MOJEKYyIIPHBIX ypaBHEHUH
PeaKIHi, MITIOCTPUPYIOMINX XUMUIECKHE
CBOIICTBA M3YUCHHBIX KJIACCOB U CNOCOOb
nosyyeHus BeIeCTB U3YYEeHHbIX KJ1acCOB,
TpyI, a TaKXKe NOJATBEPKAAI0IIUX
TFC€HETUYCCKYIO B3aUMOCBA3b MEXAY HUMH, C
OIOpOii Ha BepOalbHYIO CXeMY B KauecTBe
3pHUTEIBHON OTIOPHI.

CocraBieHre MOJEKYIIPHEIX ypaBHEHUH
PeaKIyii o cxeMaMm C IMpeIBapUTeIIbHBIM
00cyXIeHHEeM BBIOOpa pearnpyronuX BEIIeCTB.
Brruuciaenue mo YPpaBHECHUAM XUMHUYECKUX
peakiuii KonudecTa, 00bEMa, MacChl
BEIL[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce
PEarcHTOB WU NPOAYKTOB pEaKIMU 110
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pacTBopa coJtH.

Na6bopaTopHble U NpaKkTU4Yeckue paboTbi
JlabopaTOpHbIe ONbITHI:
B3anMogeiicTBYe KUC/IOT C MeTalJlaMu.
[ToslyyeHMe HepaCTBOPHUMBIX OCHOBAaHUH.
B3anmogelicTBUe HepacTBOPUMBIX
OCHOBAHMH C KUCJIOTAMHU.

PaznoxeHue rugpokcuga Meau(1l) mpu
HarpeBaHHM.

[IpakTHyeckas paboTa:

Ne 7. PelueHue 3KCliepuMeHTaJbHbIX
3a/ia4 1o TeMe «OCHOBHbI€ KJ1acChl
HeOpraHUYeCcKUX COeJMHEeHUN».

BbluucneHnums
— I10 YpaBHEHUAM XUMHYECKUX pea}cum?l

aJITOPHUTMY.
IInanupoBaHue U OCYILIECTBIEHUE HA IPAKTHKE
XMMHYECKOTO SKCTIEpUMEHTa U HaOMoAeHHs
M0J] PyKOBOACTBOM YUUTEJIS.
®opmynrpoBaHUE BBIBOAOB IO Pe3yJIbTaTaM
9KCTIEpPHMEHTA C HCIIOJIb30BaHUEM OIOPHBIX
CIIOB.

®opmynrpoBaHUE C HOMOIIBIO NeJarora n
BBINOJTHEHUE MTPaBUII Oe301acHON paboThl B
71a60paTOPHHU MPH HCIONIB30BaHUH XUMUYECKOH
ocy sl 1 000pyIOBaHHUS.

Hcrionb30BaHue NPU BBINOTHEHUH YUeOHBIX
3a7aHui U B IPOLEcCe UCCIIeIOBATEIBCKOM
JeATeTbHOCTH HAyIHO-TIOMYIIPHON
JIUTEPaTyphl XHMHIECKOTO COEPKAaHMS,
CIIpaBOYHEIE MaTepHalbl, pecypcsl HTepHeTa,
OCYILECTBICHUE BBIOOPA MO PYKOBOACTBOM
nesarora.

BricTpanBanue pa3BEpHYTHIX THCbMEHHBIX U
YCTHBIX OTBETOB C ONOPOH Ha MHPOPMALIHUIO U3
y4eOHHKA 1 CIIPAaBOYHBIX MAaTEPHAJIOB,
IpaMOTHOE UCIIOIb30BaHHUE H3yIEHHOTO
TIOHSTHUITHOTO ammapara Kypca XUMHUH C
HCIIOIb30BaHMEM IUIAHA, OTIOPHBIX CJIOB,
ITOPHUTMA.

Paspgeun 3. llepuoanyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOB JI. U. MeHae1eeBa.
CTpoeHUe aTOMOB. XUMH4YeCcKas CBA3b. OKHC/INTE/ILHO-BOCCTAHOBUTEIbHBIE peaknyu (15 1)

Tema 8. Mepuoguueckui
3aKoH u Nepuoguueckas
cUCTEMA XMMUYECKUX
3anemeHTOB

A. U. MeHpgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONMBITKH KJIacCCUPUKALUU
XUMHUYECKHUX 31EMEHTOB. [loHATHE O
rpymnnax CXOAHbIX 3J1EMEHTOB (ILleJI04YHbIe
Y LI[eJIOYHO3€eMeJIbHble MeTaJlbl,
raJloreHbl, MHepTHbIE r'a3bl).

*JJIeMeHTb], KOTOpble 06Pa3yoT
aMdoTepHble OKCUABI U TUAPOKCUBL*
[leproanyeckuii 3akoH U [lepuoan-yeckas
CHUCTeMa XMMU4YeCKHUX ayieMeHTOB /I. Y.
Menpeneesa. [lepuosibl, rpynnel,
noArpymnnbl. Pu3ndeckuy CMbICI
NOPSZIKOBOI0 HOMepa 3J1eMeHTa, HOMepPOB
Mepuo/ia U TPYIIIbL.

Ctpoenue aToMoB. COCTaB aTOMHBIX fJiep.
*U3oTonbl.* JnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 060J104eK aTOMOB II€pPBBIX
20 XMMUYeCKUX 3JIeMEHTOB
[Tepuoanyeckoi cuCTEMBbI

J. U. MeHpgeseeBa.

XapaKTepUCTHKa XUMUY€ECKOTO0 3JIeMEHTA
10 ero noJioxkeHuo B [leproguyeckoi
cucteMe /I. U. MeHesieeBa.
*3aKOHOMEPHOCTH U3MEHEHUSI CBOUCTB
3JIeMEHTOB MaJIbIX IEPUOJ0B U IJIaBHBIX
NOArPYII B 3aBUCUMOCTHU OT aTOMHOT'0
(mopsizkoBoro) HOMepa.*

*3HavyeHue [leproAnvecKoOro 3akoHa

u [leproinvyecko CUCTEMbl XUMUYECKUX
3JIEMEHTOB /JJIs Pa3BUTUSI HAYKU U
npakTuku. Jl. U. MengesneeB — y4éHbIH,
Mearor v rpaxJaaHuH.*

JAemoHcTpauunm

KopoTkonepuozaHasa u
JJIMHHONeprouAHast GopMbl
[TeproanvecKoi CUCTEMBI XUMUYECKUX
snemeHToB /l. . MeHpeneeBa.
O3HakoMJIeHHe C 06pa3LiaMy MeTall10B
1 HEMEeTAaJJIOB.

PackpbIBaTb CMBICJI IEPUOJUIECKOTO
3aKOHa N0Ji pyKOBOJCTBOM Ilefjarora.

[ToHUMaTb CyllecTBOBaHHE NIEPUOJUIECKOIN
3aBUCHMOCTH CBOWCTB XUMHUYECKUX
3JIeMeHTOB (M3MeHeHHe PaJIuyCcoB aTOMOB
Y 3JIEKTPOOTPHULIATENBHOCTH) U UX
CcoeIMHEHUH OT MOJIOXKEHHUS B
NepruoANYeCcKON CUCTEME U CTPOEeHUs
aToMa C UCNO0JIb30BaHUEM CXeM U TabJIUIL.

YcTaHaB/AMBaTh CBA3b MEX/Y N0JI0KEHNEM
3JIeMeHTa B NEPUOANYECKON CHUCTeMe U
CTpPOEHHEM €ero aToMa (CcocTaB U 3apsi/,
AJ71pa, 001I[ee YHUCIO 3JEKTPOHOB U
pacnpesiesieHHE UX T10 3J1eKTPOHHBIM
CJI0sIM) 1O 06pasy.

[IporHosupoBaTh XapaKTep U3MeHeHHUsI
CBOCTB 2JIeMEHTOB U UX COeIMHEHUH 110
rpynnam u nepuogam [leprogudeckoit
CUCTeMBI C IOMOILbIO Nlefjarora.
XapaKTepH30BaTb XUMHUYeCKHe 3J1eMeHThI
NepBbIX TPEX NEPUOAO0B, Kalus, KalbLUs
0 UX NoJjioxkeHuIo B [leprogudeckoit
cucteme /. U. MeHeseeBa.

CiezoBaTh paBUaM 6e30NacCHOM paboThl B
J1abopaTOPHUH MPHU UCMO0JIb30BaHUHU
XUMHYeCKOH Mocyibl U 060pyA0BaHUsA MOJ
KOHTpOJIEM IleJiarora.

BricTpauBaTh pa3BépHyTble NUCbMEHHbIE U
YCTHBbIE OTBETHI C OIIOPOM Ha
nHdopMaIuio U3 y4eOHUKA U CIPAaBOYHBIX
MaTepHasIoB, PAMOTHO UCIOJb30BaTh
V3y4YeHHbIV NOHATHUUHBIN annapaT Kypca
XUMHH 110CJIe CTPYKTYPHUPOBAHUSA
MaTepHasia C UCIOJIb30BaHUEM KITHILE.

Hcnosib30BaTh NpHY BBIIOJHEHUH yYeGHBIX
3aJJaHUH TEKCThI yueGHUKa [ocie
CTPYKTYpPHUPOBAHUs MaTepHaJa,
CIpaBOYHbIE MaTepPHaJIbI
(ITepuoanyeckyro CUCTEMY XUMHYECKHUX
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Nab6opatopHbie u NpakTU4ecKkne paborTbl
JlaGopaTOPHBI OMBbIT:
B3auMo/elcTBYE THAPOKCUAA IIUHKA C
pacTBOpaMu KUCJIOT U Lieso4uen

asnemeHnToB /. U. MeHzeneeBa, TabuIy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM U
coJiell B BOJIE, 3JIEKTPOXUMUYECKUH P,
HanpshKeHUH MeTaslJIoB).

Hcnosib30BaTh NpHY BbINOJHEHUH yue6HbIX
33/laHUi U B IIpolecce
Hccae0BaTebCKOM AeITEIbHOCTH
Hay4YHO-MONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 CoJlep KaHusl, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHETa MOZ,
PYKOBOJICTBOM Iejiarora

Tema 9. XumunuecKkas cBA3b.
OKucauTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn
(84)

*JNEKTPOOTPULIATENBHOCT* aTOMOB
XUMHYeCKHX 3J1eMEeHTOB.

XuMHyeckast cBsI3b (MOHHAsl, KOBaJIeHTHast
NoJisipHas U KOBaJIeHTHasl HeMoJIsipHast).
CTeneHb OKUC/IEHUS.
OKUCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu (OBP). [Iponeccol okucieHus u
BOCCTaHOBJIeHUs. OKMCIUTENH U
BOCCTaHOBUTEJIH.

[AemoHcTpauum
OKHUC/IMTE/IbHO-BOCCTAaHOBUTEJIbHbIE
peakLuu: ropeHue, peakLuy pas3jioKeHus,
COeMHEeHUA

PackpbIBaTh CMbIC/I H3y4aeMbIX TOHSITHH
[0/, PyKOBO/JCTBOM Iejarora.

OnpesensiTb BUJ XUMHUYECKOH CBSI3H
B COEJJMHEHUH C UCII0JIb30BAHHEM CXEM.

OnpesensiTb CTeleHb OKUCIEHHUS
XMMHYECKOro 3j1eMeHTa 1o GopMyJie ero
COoelMHEHHUsI C UCII0JIb30BaHHEM
aJIropuTMa.

OnpenensiTeb 3JleMeHT (BelecTBo) —
OKHCJIUTEJIb U 3JIEMEHT (BellecTBO) —
BOCCTaHOBUTEJIb.

OGBSCHATD CYILIHOCTb POLECCOB
OKHCJIEHUsI ¥ BOCCTAHOBJIEHUS.

CoCTaBJ/IATh 3/IEKTPOHHBIHN GasIaHC € Y4ETOM
YHC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CoCTaB/ATh YpaBHEHHE OKUCIUTENIBHO-
BOCCTaHOBUTEJbHOM peaKLUH M0
aJITOPUTMY Pa36opa OKUCIUTENTBHO-
BOCCTaHOBUTEJbHOM peaKLHu.

HcnoJib30BaTh MPH BBIOJHEHUH YYeGHBIX

3aZlaHUH TEeKCThI yyeOHUKa [ocjie
CTPYKTYpUPOBAHUS MaTepUaa,
CrpaBOYHbIE MaTepHasbl (IepHOUYECKYIO
CHCTEMY XMMHUYEeCKHUX 371eMeHTOB /. U.
MeH/iesieeBa, TaGIULY PaCTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiell B BOJie,
3JIEKTPOXUMHUYECKUH P HANPSKEHU
MeTaJJoB).

9 KIIACC

(2 g4 B HEnmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

MpumepHble Tembl,
pacKpbiBaloLwwme faHHbI
pasgen nporpammol,

M KOZIMYECTBO 4acos.,
oTBOAMMOE Ha UX
u3yuyeHue

OCHOBHOE cofep}KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Paszpes 1. BenjecTBO U XMMHU4YeCcKue peakuyu (17 4)
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IloBTOpEeHMe U
yrjy6/ieHue 3HaHUM
OCHOBHBIX pa3/ie/I0B
Kypca 8 kiacca

(54)

[leproaudeckuii 3akoH. [lepuoaunyeckas
CHCTeMa XUMUYEeCKHX 3JIEMEHTOB

JI. U. MenpeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOUCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NepPUOJIOB, KaJIUsl, Ka/bLUsSl U UX
COeJIMHEHUH B COOTBETCTBHUH C MOJIOXKEHUEM
3JIEMEHTOB B IEPUOAUYECKON CUCTEME U
CTPOEHHUEM UX aTOMOB.

Knaccudukanus u HOMeHKIATypa
HeOopraHUYeCKUX BELIECTB
(MexayHa-poJHast U TPUBUAJIbHASA).
XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCS K PAa3/IMYHbIM KJaccaM
HeOpraHUYeCcKUX COeJMHEHUH, UX
reHeTHU4YecKasl CBSi3b HEOpraHUYeCKUX
BEIECTB.

CTpoeHue BelecTBa: BUJIbl XUMHUY€ECKOHN
CBSI3U U TUIIbl KDUCTAJINYECKUX PEIIETOK.
*3aBUCUMOCTb CBOMCTB BEIECTB OT UX
cTpoeHus.*

JleMOHCTpanumu

1. Mozeiy KpUCTALJINYECKUX PELIETOK
HeOpraHU4ecKHX BeLlecTB.

2. KopoTkonepuogHas U JJIMHHONEPHUOJHAs
dopmel [leproanyeckol CUCTEMBI
XUMHYeCKHUX 3JieMeHTOB /I. . MeH1esieeBa

XapaKTepH30BaTb XUMHUYeCKHe 3J1eMEeHThI
MepBbIX TPEX MePUOA0B, KalUA U KaJbLUs
M0 UX MOoJIoXKeHHUIOo B [lepronyeckoi
cucteme /[I. U. MeHiesieeBa ¢ onopoi Ha
aJIFOPUTM.

KnaccuduunpoBaTs ¥ Ha3biBaThb
HeopraHuyeckue BelllecTBa U3y4YeHHbIX
KJIACCOB C OMOPOU Ha CXEMY, TAGIHUIY
pacTBOPUMOCTH.

OnuchIBaTh 06IMEe XMMUYECKHE CBOMCTBA
BellleCTB Pa3/IMYHbIX KJIACCOB,
NOATBePXAaTh CBOMCTBA NpUMepaMHU
MOJIEKYJISIPHBIX YPaBHEHUHM XUMUYECKUX
peakLui c oropoii Ha cxeMy.

OnpezensTh BUA XUMUYECKOH CBS3U U TUI
KpHUCTa/UIM4eCKON pelléTKH BellecTBa C
OIOPOM Ha CXeMY.

[IporHo3upoBaTh CBOMCTBA BelleCTB B
3aBHCHMOCTH OT UX CTPOEHHs NocJjie
npe/iBapUTebHOr0 pa3bopa.

BeicTpanBaTh pa3BépHyTble NUCbMEHHbIE U
yCTHBIE OTBETHI C OIOPOM Ha
MHGOpMalMIO0 U3 y4ebHHKa U CIPaBOYHbIX
MaTepHuasoB, [PaMOTHO UCNOJIb30BaTh
HM3y4yeHHbIH NOHATUIHBIN allllapaT Kypca
XUMHHU.

Hcnosnb30BaTh NpU BBINOJHEHUH Y4e6HbIX
3aZlaHUM U B IIpolecce
HCCJIe/I0BaTe/IbCKOM 1eATeIbHOCTH
Hay4HO-NOMNYJIAPHYIO JINTEPaTypy
XUMHUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIE
MaTepuasbl, pecypcsl UHTepHeTa oA
PYKOBO/ACTBOM Ilefiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccupukanusa XUuMHYECKUX peaKIUuH 110
pa3/IM4YHBIM NPU3HaKaM (0 YHUCIY U
COCTaBY y4aCTBYIOLIUX B PeaKIIMU BeLeCTB,
*110 Tens10BoMy 3¢deKTy, N0 U3MEHEHHUIO
cTereHel OKUCJIeHNUS XUMHUYeCKUX
3JIEMEHTOB, 10 06PAaTUMOCTH, 10 Y4aCTHIO
KaTaju3aropa).*

*JK30- ¥ IHJ0TEPMHUYECKHE peaKI1H,
TepMOXHMHYecKHe ypaBHeHHUs. [loHsATHE O
CKOPOCTH XUMHU4YeCKOH peakyuu. [lonaTue o
TrOMOTEeHHBIX U FeTepPOreHHbIX peaKIHsX.
[TonsiTHe 06 06paTUMBIX

Y Heo6PaTHMbIX XUMHUYECKUX pPeaKI[HsX.
[ToHsAITHE 0 XNMHUYECKOM PaBHOBECHH.
®daxTophl, BAUALLIME Ha CKOPOCTh
XUMHYECKOH peaKIUH U M0JIOKeHHe
XMMHYECKOro paBHOBecHs.*
OKMC/IMTeNbHO-BOCCTAHOBUTE/IbHBIE
peakiuu (3/1eKTPOHHBIN 6aslaHC
OKHCJIUTETbHO-BOCCTAHOBUTEbHOMN
peakiuu).

JleMOHCTpanumu

1. 3aBUCHMMOCTb CKOPOCTH XUMUUYECKOH
peaKIMHy OT Pa3JIMYHbIX GaKTOPOB.

2. BosjelicTBUe KaTaau3aTopa Ha CKOPOCTh
XMMUYEeCKOW peakIyH.

3. [IpuMepbl HEOGPATUMBIX 1 06PATUMBIX
peakuui.

4. CMelleHUe paBHOBECUSI XUMUYECKOU
peakuuu.

BeruuciieHust
— KOJIMYEeCTBa BelecTBa, 06'béMa U MacChbl

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATUH U
MPUMEHSITh 3TH MOHATHUS PU ONUCAHUU
CBOMCTB BelleCTB U UX NpeBpalleHUH.

KnaccudunupoBaTb XUMHUYECKHUE PeAKITUN
10 Pa3/IMYHbIM IPU3HAKAM.

YcTaHaB/IMBaTb 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH PeaKIMH OT Pa3IUuHbIX
$aKTOpOB MO/ PYKOBOACTBOM YUUTE .

[IporHo3upoBaTh BO3MOXKHOCTH
NpOTeKaHUsI XMMHUYECKUX NPeBpallleHUH B
Pa3/IMYHbBIX YCI0BUSX NOCIE
npeBapUTEJbHON pabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAHOBUTEb
B OBP.

CocTaB/ATh 3/IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpoU3BOAUTH BBIUUCIEHHUS 10 XUMUYECKUM
ypaBHEHUSIM 10 aJITOPUTMY.

BrIcTpanBaTh pa3BEépHYThble UCbMEHHbIE U
YCTHBIE OTBETHI C OTIOPOM Ha
HHOpMaLHI0 U3 Y4eOHHUKA U CIPABOYHBIX
MaTepuasoB, [PaMOTHO UCNOJIb30BaTh
HM3yYeHHbIH NOHATUIHBIN allllapaT Kypca
XUMUH 10CJIE TPeIBAPUTEILHOTO
CTPYKTYpPUPOBaHUS MaTepHaa.

HWcnoJsib30BaTh NpU BbIMOJIHEHUH yUe6HbBIX

3a/laHuH U B IIpoliecce HCCIe0BaTeNbCKOH
JlesTe/IbHOCTH Hay4YHO-IONYJISIPHY0
JINTEPATYPy XMMUYECKOTO COJlepPKaHUs,
CIpaBOYHbIE MAaTEPHAJIbI, PECYPCEHI
WHTepHeTa NOC/Ie KOHCYJIbTALMH C

[earoroM.
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peareHToB UJIkM IPOAYKTOB I10 YPABHEHHUAM
XUMHUYECKUX peaK].lI/Iﬁ

Tema 2.
JIeKTpoIUTHYECKASA
JAHUCCOIUALIMA.
XuMH4YecKre peakum B
pacTBopax

(84)

TEODHH BJIGKTpOfII/ITI/I‘{eCKof;I AUCCoOHUALIUH.

JJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtunoHnbl, aHHOHBI. *MexaHU3M
JIUCCOLMAIMU BELECTB C Pa3/IUuYHbIMHU
BUJaMH XMMUYECKOH CBsA3U. CTeneHb
nucconuanvu.* CuibHbIE U c1abble
3JIEKTPOJIUTHI.

PeakIiMyd HOHHOT'0 0GMEHA, YCI0BUS UX
npotekaHusi. UoHHbIe ypaBHEHUS peaKIUi.
XUMHUYeCKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U
coJieil B CBeTe NpeJiCTaBJIeHUuH 00
3JIEKTPOJIUTHYECKOH Aucconuanuu. Cpesa
pactBopa. [loHsiTHE O TUAPOJIH3E COJIEH.
KauecTBeHHbIe peaKLU1 Ha KATHOHBI

Y QaHUOHBI : XJIOPU[I-, GPOMU/, HO3U/-,
cysabdar-, kKapboHaT-, CHJIMKaT-pocaT-
AHUOHBI, TH/IPOKCU/-MUOHBI KaTHOHBI
aMMOHHUsI, MarHUsl, KaJblUs, aJJIOMUHUS,
»KeJie3a 2+, 3+, IUHKA, IPUCYTCTBYIOLINE B
BOJHBIX PACcTBOPax..

JleMOHCTpanumu

JJIeKTpuYecKass IPOBOAMMOCTb PaCTBOPOB
BELEeCTB; IBI)KEHUE HOHOB B
3JIEKTPUYECKOM II0JIe.

OnbITHL, WINIOCTPUPYIOILHME IPU3HAKHU
NpOTeKaHUs peaKLUi HOHHOT0 O6MeHa.
OnbITEI 0 OIPe/ieJIEHHUI0 Cpe/ibl B
pacTBopax coJiei (xJiopy/ia HaTpus,
KapboHaTa HaTpHs, XJI0pUJa LUHKA).

JlaGopaTopHble ¥ MPpaKTHYeCKUE
pa6oThl

JlabopaTOPHBIH OIIBIT:

Ne8Peakuuu HOHHOTO 0O6MeHa B pacTBOpax
3JIEKTPOJIUTOB: cyJibdarta Meu(1l)

Y LIEJI04YH, Kap6oHaTa HATPUS U COJISTHOU
KHUCJIOTBI, peaKlisi HeUTpau3anui Mexay
TUAPOKCHU/IOM KaJlusl U COJISTHOM KUCTOTOH.
Ne9. KauecTBeHHble peakLmn Ha NOHbI B

pacTsope.

[IpakTHYeckas paboTa:
Ne 1. PemieHue aKCriepUMeHTa/IbHBIX 3aa4
10 TeMe.

BeruuciieHus1
— I10 YpPaBHEHUSAM XUMHUYECKUX PeaKL Ui

PackpbIBaTb CMbIC/ U3y4aeMbIX IOHATHH, a
TaK)Xe CMbICJI TEOPUU
3JIEKTPOJIUTUYECKOH AU CCOLIMALIMH C
OIOPOM Ha CXEMBI.

OGbSICHATDH IPUYUHBI 3JIEKTPOIPOBOJ-
HOCTH BO/JJHBIX PACTBOPOB C IOMOILbIO
nezjarora.

CocTaBJIsITh YpaBHEHHUS AUCCOLMALITT
KMCJIOT, 1IeJIOYEN U COJIEH, TOJIHbIE
Y COKpalLEHHble HOHHBIE YPAaBHEHHUS
XUMHUYECKUX PEAKIUM HOHHOTO 0OMEHa.

[11aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE
XUMHYeCKHe 3KCIIEPUMEHTDI, IPOBOJUTD
Ha6JII0/IeHUS, e/1aTh BBIBO/IbI IO
pesysibTaTaM 3KCIepUMeHTa [ocJe
npesiBapUTeJbHON paBGOThI.

CnepoBaTb npaBu/iaM 6e30nacHoi paboTel B
J1abopaTOpPHH NPH UCNOJIb30BAaHUU
XMMHYeCKOH MOCy/ibl U 060py/JOBaHUSA MOJ,
KOHTpOJIEM IleJjarora.

[Ipou3BOAUTb BBIYUCIEHUS 10 XUMUYECKUM
yPaBHEHHSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U
YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaLMI0 U3 y4ebHHKa U CIPABOYHbIX
MaTepHaJsioB, TPAMOTHO HUCIO0JIb30BaTh
HM3y4yeHHbIH NOHATUIHBIN allllapaT Kypca
XHMUH 110CJIE IPeBAPUTEBHOIO
CTPYKTYpHUPOBaHUS MaTepHaa.

HWcnosib30BaTh NpHU BHIOJHEHUH yUe6OHbIX
3a/JlaHUM U B Ipoliecce
KUCC/Ie0BATENIbCKON AeITebHOCTHU
Hay4HO-NOMNYJIAPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIepXKaHUs, ClIPaBOYHbIE
MaTepuasel, pecypcsl UHTepHeTa noce
KOHCYJIbTALlUH C IIeZJaroroM.

Paspen 2. HemeTa/l/Ibl M MX coeJMHEHMA (24 4)

Tema 3. O6mas
XapaKTepUCTUKa
XUMHUYECKHUX
ajsiemeHTOB VIIA-
rpynnsl. [ajioreHsl
(44)

061as XapaKTepUCTHUKA I'aJIOTeHOB.
OCco6eHHOCTH CTPOEHHSI aTOMOB 3THUX
3JIEMEHTOB, XapaKTepHbIe JJisi HUX CTEeNeH!
okucienus. CTpoeHue U pU3NYECKHE
CBOMCTBa MMPOCTBIX BelleCTB — raJIOreHOB.
XuMuYecKre CBOMCTBA Ha MPUMepe XJiopa
(B3auMopelicTBHE C METa/JIaMH,
HeMeTa/ulaMU (BOJOPOIOM U
KHUCJI0pOJ0oM),*mesoqamMu*). XJ0poBoAOPOL,.
CosissHasA KMCJI0TaA, XUMHYECKHEe CBOMCTBA,
*nosydyeHue*, npuMeHeHue. KayecTBeHHbIe
peakLUy Ha raJloreHu/-uoHEL. */leficTBUE
XJIOpa U XJIOPOBOZOPO/A HAa OPraHU3M
yesioBeKa.* BaxkHeHIIMe XJIOPU/bI U UX
HaXO0X/leHHe B IPUPO/JIE.

JleMOHCTpanuu

OOBACHATD 061IME 3aKOHOMEPHOCTH B
HM3MEHEHWH CBOMCTB HEMETAJVIOB U UX
coeJMHEHUH B IpeJieJiaX MasbIX IEpPHO/I0B
Y IJIaBHBIX noArpynn Ilepuognyeckoin
CHCTEMbI XUMHYECKHX 3JIEMEHTOB C YYETOM
CTPOEHUS UX aTOMOB C UCI0JIb30BaHHEM
CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U
XMMHYeCKHe CBOWCTBA MPOCThIX BELIECTB
raJioreHoB (Ha MpuUMepe xj0pa) U
CJIO’KHBIX BellecTB (X10pOBOI0POAA,
XJIOpU/A HAaTpHsl), CIOCO6BI UX NOJYYeHHUS,
NpUMeHeHNe U 3Ha4eHHe B IPUPOJie U
»KU3HU YeJIOBeKa 1ocjie
CTPYKTYypHUpOBaHUS MaTepHaJa.

Onpefie/IsiTh raJIOreHU/I-HOHBI B paCTBOPE C
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BujieomaTepuasbl: raJIOTeHbl U UX
COeIMHEeHUSs.
O6pasibl XJI0PUAOB.

JlaGopaTopHble ¥ NPpaKTHYeCKHE PaGoThI
JlabopaTOPHBIN OIBIT:

Pacno3sHaBaHue XJ10pU/-MOHOB.
[IpakTHyeckas pabora:

Ne 2. [TosryyeHue COTHON KUCIOTHI,
M3yyeHue eé CBOMCTB.

BoeruuciieHus
110 ypaBHEHUAM XMMHUUYECKUX peaKLUil.

HCII0JIb30BaHUEM Ta6JIMIbI "XapaKTepHble
peaKIy Ha aHUOHBI".

[I1aHMpPOBATh U OCYIIECTBJSATD HA IPAKTHKe
XUMUYECKHE IKCIIEPUMEHThI, MPOBOIUTh
HaG6JII0/IeHYs], eJ1aTh BBIBO/IbI 10
pe3yJsibTaTaM 3KCIIepUMeHTa ocjie
npe/BapUTEJbHON pabOThIL.

Tema 4. O61asa
XapaKTepUCTHKA
XUMHY€ECKHX 3J1eMEHTOB
VIA-rpynnel Cepa u eé
coeauHeHus (5 4)

O611aa xapaKTepHUCTHKA 3j1eMeHTOB VIA-
rpynnbl. OcO6eHHOCTH CTPOEHHSI aTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIe [ HUX
cTeneHy okucaeHus. CTpoeHue U
¢du3nyecKre CBOHCTBA MPOCTHIX BEILECTB —
KHMCJI0POJIa U CEPBI.

AnnoTponHble MOAMPUKALMY KUCI0POAA U
cepbl. XMMHUYeCKHe CBOWCTBA CEPBI.
B3aumozelicTBUE C HEMeTAIJIaMH -
BO/IOPO/IOM U KHCJIOPOZIOM, METAJIJIaMH,
KOHIIEeHTPUPOBAHHBIMH a30THOM U CepHOH
kucaoTamu. CepoBoJ0pOJi, CTPOEHHUE,
dusnyeckue

OOGBSACHATD 061111ie 3aKOHOMEPHOCTH
B U3MEHEHHHU CBOMCTB 3jieMeHTOB VIA-
IPYINIBI U UX COeJUHEHUH
C y4€TOM CTPOEHHUS UX AaTOMOB C OTIOPOK
Ha cxeMy "H3MeHeHHe paJjHyCcOB B
noArpymnmax"”.

XapakTepusoBaTb pU3UYECKHE
Y XUMHYeCcKHe CBOWCTBA IPOCTOTO
BelllecTBa Cepbl U eé coeJUHEeHUH
(cepoBOZIOPO/IA, OKCHAOB CEPBI, CEPHON
KHUCJIOTBI, Cy/1bGATOB), CIIOCOGHI UX

Y XMMU4YeCKHe CBOWCTBA (KUCIOTHBIE U
BOCCTAaHOBUTeJIbHBIE). OKCU/IBI CEPBI KaK
npeCcTaBUTEIN KUCIOTHBIX OKCH/IOB.
CepHas KUCJI0Ta, U3NUECKUe

Y XMMUYecKHe CBOHCTBA (06LiMe KakK
npeJAcTaBUTEs KJIacca KUCJIOT

U *cnienududeckre*), npuMeHeHHe.
CepHucTasa KuC/I0TAa.

*XUMH4ecKre peaKL Uy, Jexalyue B OCHOBe
IPOMBIIIJIEHHOTO CI10C06a MoJIy4yeHus
CEepHOU KUCIOTHI. AlnapaThl U
IpoTeKawlye B HUX IPOLEeCcCh

(Ha mprMepe NPOU3BOACTBA CEPHOI
KHUCJIOTHI).*

CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs
peakLus Ha Cy/JibdaT-1OoH.

HaxoxzeHue cepbl U e€é coeJUHEHUH

B Ipupo/jie. *XuMHYeCcKoe 3arpsi3HeHHe
OKpY>Kalollel cpe/ibl COeJUHEHUSIMU CEPbI
(xHCcOTHBIE AOXK/H, 3arPsI3HEHHE BO3JyXa U
BO/I0EMOB), CIIOCOGBI €r0
npejoTBpaleHus.*

JleMOHCTpanumn

Kosneknuu (BUeoMaTepHrasbl): cepa v eé
CoeIUHEHUS.

O6yrsiMBaHME caxapa MoJ, JecTBUeM
KOHLIEHTPUPOBAHHOU CEPHOMN KUC/IOTHI.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI
JlaGopaTopHbIE OMbBITHI:

O6HapyxeHUe cy1bdaT-HOHOB.
B3auMmoziericTBre pa36aBJIeHHON CEPHON
KHUCJIOTHI C IUHKOM. BhIuuc1eHus

TI0 YPaBHEHHUSIM XUMHUYECKUX PeaKIUi

MoJIy4eHUs], TPUMeHEHNe U 3HaYeHUe
B IPUPO/Jie U >KU3HU YesI0BeKa C OIOpoi Ha
CXeMy U IJIaH.

OnpezensiTh HaJUM4YMe CyJ1bdaT-HOHOB
B pacTBOpeE.

OG'BSCHATD CYLHOCTb 3KOJIOTUYECKUX
npo6.JieM, CBSI3aHHBIX C epepaboTKON
COoeZIMHEHUH CepBI IOCe
CTPYKTYPUPOBAHUS MaTepHaa.

HJIaHI/IpOBaTb )4 OCyIHECTBHHTb Ha HpaKTI/lKe
XUMHUYECKHUue BKCHepI/IMeHTbI, HpOBOAI/ITb
HabJII0/IeH s, fieJaTh BbIBO/bI 110
pe3yJbTaTaM 3KCIEPUMEHTA.

CsieloBaTh MpaBUJaM 6e30MacHOM paboThI B
JlabopaToOpUU MPH UCHOJIb30BaHUH
XUMHUYECKOU MOCY/Ibl U 060pyA0BaHUS MO/
PYKOBO/ICTBOM Ileiarora.

[IpoU3BOAUTH BBIUUCJIEHHUS 10 XUMUYECKUM
ypaBHEHUSIM 10 aJITOPUTMY.

Wcnosib30BaTh NpU BHIMOJHEHHH YUe6HBIX
3aZlaHUN TEKCThI y4eOHUKA, CIPAaBOYHbIE
MaTtepuassl ([lepuoanyecKyro cucteMy
XUMHYECKHUX 3JieMeHTOB /l. U.
MeHzeeeBa, TabJIUIY PACTBOPUMOCTHU
KMCJIOT, OCHOBaHMH U COJIEH B BOJIE,
3JIEKTPOXUMHYECKUH psifi HAPSDKEHUH
MeTaJJoB).

HWcnonb30BaTh NpU BLINOJIHEHUH Y4eGHbBIX
3aJlaHUM U B IIpoLiecce UCCJIe10BaTEIbCKON
JeATeJIbHOCTH Hay4YHO-TIONYJIAPHYIO
JIATEPATypPy XUMHUYECKOTr0 COAepKaHUs,
CIIpaBOYHbIE€ MaTepHaJibl, pECypChbl
WHTepHeTa nmocsie KOHCYJIbTalUK C
nejaroromM
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Tema 5. O61mas
XapaKTepHUCTHKa
XMMHUYECKHX 3/IEMEHTOB
VA-rpynnbl. A30T,
docdop u ux
coeAUHEeHUs

(74)

061as XapaKTepUCTUKa 3J1eMeHTOB VA-
rpynnbl. OCOGEHHOCTH CTPOEHHS aTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIe JJ15 HUX
CTENeHH OKUC/IEHHUS.

A30T, pacnpocTpaHeHHe B IPUPO/JIE,
dusnveckre U XUMHUYECKHE CBOMCTBA.
KpyroBoporT a3oTa B npupo/Je.

AMMHUaK, ero pusnyecKue U XUMHUYeCKHe
CBOMCTBA, NI0JIy4eHHe U npuMeHeHHUe. Coutu
aMMOHUs, UX GU3HUYeCKHe U XUMUYECKHe
CBOMCTBa, NpuMeHeHUe. KauecTBeHHast
peakLys Ha HOHbl aMMOHMUS.

A30THast KUCJI0Ta, €€ pU3nYecKue

Y XMMUYecKHe CBOMCTBA (06Liue KakK
Ipe/ICTaBUTEIsI KJIacca KUCJIOT U
*cneguduueckue*). *A30TUCTas KUCJI0TA.
Hcnonb3oBaHEe HUTPATOB U Coslelt
aMMOHHS B Ka4yeCTBe MUHEPa/IbHbIX
yAo6peHun.*

X1vMHYecKoe 3arpsisHeHHe OKpyXxKarolei
cpeJibl COeJMHEHUSAMU a30Ta (KUCIOTHbIE
JIO’KJ Y, 3arpsi3HEHHE BO3/yXa, NOYBBI U
BOJI0EMOB).

docdop, *ammoTponHble MogUbHUKALUN
docdopa*, dusnyeckre U XUMHIECKHE
CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciora,
¢du3NyecKre U XUMHYECKHEe CBOMCTBA,
*nosydeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*WUcnosp3oBanue ¢pochaToB B KauecTBe
MHUHepaJbHBIX YJ06peHU.* 3arps3HeHue
IPUPOJHBIX BOJ0EMOB pochaTaMu.

JleMoHcTpanuu

Kosneknuu: pocdop u ux coeAuHeHUs.
B3anMozeiicTBYe KOHLIEHTPUPOBAaHHOMN
a30THOM KUCJIOTHI C MeJIbIO0.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlabopaTOpHbI€ ONbITHI:

1. BsauMoeicTBHE coJiell aMMOHUS

C IEJI0YUbIO.

2. O3HaKoMJIeHHE ¢ 06pa3laMy a30THBIX U
dochopHbIX y106peHU.

[IpakTuyeckas pabora:

Ne 10. [TosryyeHUe aMMUaKa, U3yuyeHue ero
CBOMCTB.

BeruuciieHust
110 YPaBHEHUSIM XMMHYECKHUX peaKLui

O6bACHATD 00611Me 3aKOHOMEPHOCTH B
VW3MeHEeHHUH CBOMCTB 3/1eMeHTOB VA-
IPYINIBI U UX COeJUHEHUH C y4ETOM
CTPOEHUS UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U
XMMHYeCKHe CBOWCTBA NPOCTHIX BELIECTB
azoTa 1 pocdopa U uxX coeJUHEHUIN
(amMmMuaka, cosied aMMOHUs, a30THOU
KHCJIOTBI, HUTPATOB, okcuza pocdopa(V)
u pochopHoOU KHUCIOTHI, docdhaToB),
CroCoGbI UX MOJIy4YEHHSs], IPUMEHEHUE U
3HaueHUe B IPUPO/Ee U XKU3HHU YesI0BeKa C
HCI0JIb30BAHUEM CXEMBI.

OnpezensiTh HOHBI aMMOHUS U pocdaT-
HOHBI B PaCTBOPE C UCNOJIb30BaHUEM
Tab/iMLbl "XapaKTepHble peakLUU Ha
KaTHOHBI U aHUOHBI".

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX
npo6JieM, CBS3aHHBIX C HAX0X/IeHHeM
coeHeHUH a3oTa ¥ pocdopa B
OKpY»KalolleHl cpejie.

[I1aHUPOBATb M OCYLIECTBJIATD HA IPAKTHKE
XUMHYeCKHe 3KCIIepUMEHTbI, TPOBOJUTD
HabJ1I0/ieHus, e/1aTh BHIBO/IbI 110
pesy/ibTaTaM 3KCIepU-MeHTa.

CrnenoBaTb npaBusiaM 6e30nacHoi paGoThl B
J1abopaTOpHH NPH UCNOJIb30BAHUU
XUMHYeCKOH MoCy/ibl U 060py10BaHUS.

[Ipou3BOAUTb BBIYUCIEHUS 10 XUMUYECKUM
yPaBHEHHSIM.

HWcnosib30BaTh NpHU BBINIOJHEHUH yUe6HbIX
3aZlaHUH TEeKCThI y4eOHUKa, CIPAaBOYHbIEe
MaTepuasbl (IEPUOJAUYECKYIO CUCTEMY
XUMUYeCKHUX 3yieMeHTOB /I. U.
MeHnzesieeBa, TabJIMIy PACTBOPUMOCTH
KMCJIOT, OCHOBaHMH U COJiel B BOJIE,
3JIEKTPOXUMHUYECKHUH PsJl HANPSHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHU BHIOJHEHUH yUe6OHbIX

3a/laHUM U B IIpoLiecce UCCie0BaTeabCKON
JlesITeJIbHOCTH Hay4YHO-NONYJISIPHYI0
JIUTepaTypy XMMHU4Y€eCKOT0 COZlepKaHHU4,
CIpaBOYHble MaTepHasbl, peCypchl
WHTepHeTa nocye KOHCYJIbTALUU C
nejarorom

Tema 6. 06125
XapaKTepuc-

THKA XUMHY€eCKHX
3j71eMeHTOB IVA-rpynnsl.
Yriiepoa v KpeMHU# U
HUX COeJUHEeHMS

(84)

Yraepona, afsoTponHbie MOAUPUKALUU
rpaduT, aamas. Bsaumogekcraue ¢
MeTaJ/l/IaM{, HeMeTaJ/lJIaMH,
KOHIIeHTPUPOBAaHHBIMU a30THOW U CEPHOM
KHCJI0TaMH, paclipoCTpaHeHUe B IPUPO/e,
dusnyecKre U XMMHYeCKHe CBOUCTBA.
Ancop6uus. KpyrosopoT yriepoja

B IIPUpO/E.

Oxcu/ibl yrieposia, ux pusnieckue

Y XUMHUYeCKHe CBOMCTBA, UX JleiicTBHe

Ha JKMBble OpraHU3MBbl, TOJTy9eHHe

Y IpUMeHeHHe. *JKoJIoTHiecKHe Mpo6JIeMbI,
CBsI3aHHbIe ¢ oKcuoM yriaepoga(lV);
runoTesa rj106a1bHOTO MOTeIJIeHUS
KJMMaTa; MapHUKOBbIN 3 dekT.*
YrosbHag Kuca0Ta U €€ coJiy, Ux
dusnyecKre U XUMHUYeCKHe CBONCTBA,

OGBSCHATH 001IMe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3jieMeHTOB IVA-
CPYIIbI U UX COEJUHEHUH C yIETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHE
U XMMHYECKHUe CBOUCTBA MPOCTHIX
BEIIECTB YTJIepo/ia U KpeMHUs U UX
coeZIlMHeHUH (OKCHU/IOB yTJIepO/ia,
YyTOJIbHOH KUCJIOTHhI, KApOOHATOB, OKCHIA
KpeMHHUSs1, KPDeMHHUEBOU KHUCJIOTHI,
CUJINKATOB), CIOCOOBI UX MOJTYYEHUS,
NMpUMeHeHWe U 3Ha4eHUe B IPUPOJie U
>KU3HU YeJI0BEKa.

OnpeziensiTb KapbOHAT- U CUJIMKAT-
HOHBI B pacTBOpe.

OO6'BSCHATD CYLHOCTb 3KOJIOTHYECKUX
Mpo6JieM, CBSI3aHHBIX C HAXOXK/JeHUEM
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noJjiydyeHue u npuMeHeHue. KayecTBeHHas
peakLys Ha Kap6OHAT-HOHBL
*[lepBoHavyaJibHbIE TIOHATHS 00
OpraHUYeCKHX BeleCTBaX KakK O
COeJJMHEHUSIX YTJIEPO/A: 0COGEHHOCTH
cocTtaBa U ctpoeHus. [lonsTue o
GHMOJIOrMYECKH BaXKHBIX BELeCTBAX: XKUPaX,
OeJiKax, yrieBojax. MaTepuasbHoe
€/JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX
coeJJUHEHUN.*

*KpeMHUH, ero ¢pusnyeckre U XUMHUYeCKHe
cBOMicTBa (Ha MpUMepe B3aUMOJIeUCTBUSA C
MeTal/IaMH U HEMETAJLJIaMU), IOJIyYeHHE U
NprYMeHEeHHE B 3JIeKTpOHUKe.*
*CoeaHeHUs KpeMHHUs B ipupoje. 061mne
npejcraBieHust 06 okcue kpeMuus(IV) u
KpeMHHUeBOU KucaoTe. CUINKAThI, UX
UCI0JIb30BaHHUeE B ObITY, MEAULIMHE,
NPOMBILIJIEHHOCTH. BaxkHelue
CTpOUTEJIbHbIE MAaTepHaJIbl: KEPAMHUKa,
CTEKJIO, [IeMEeHT, OETOH, JKeJ1e306eTOH.
[Tpo6s1eMbl 6€30MACHOT0 MCII0JIb30BaHUA
CTPOUTEJIbHBIX MaTepHAJIOB B
N0BCEJHEBHOM KHU3HU.*

JleMOHCTpanumu

Mogesiu KpUCTalJIN4eCcKUX PelEToK
asiMasa, rpaduTa, MoJIeKyJIbl QyJlepeHa.
Ancop6uus pacTBOPEHHBIX BELECTB
aKTUBUPOBAHHBIM yr/1éM. [IpoTHBOras.
BuanMaTepHaan: CUJIMKAaTHasd
NMPOMBIIIJIEHHOCTb.

Moje/ii MoJIeKyJ/l OpraHUYeCKHUX BeleCTB.

JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlaGopaTOPHBIN OTBIT:

KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboThI:

Ne 11. [TosiyyeHuUe yryieKUCI0ro rasa u
M3y4yeHue ero cBOMCcTB. KauecTBeHHas
peakuus Ha Kap6oOHaT-UOH.

Ne 12. PeumleHue 3kcnepMMeHTa/lbHbIX 33724
no teme «HemeTasnnbi».

Beruncienus

110 ypaBHEHUSIM XMMUYECKHX peaKL Ui, ecau
OJIMH U3 peareHToB JlaH B BU/ie BOJHOIO
pacTBopa C U3BECTHOW MacCOBOM J0JIEM.

YTJIEKHCJIOTO Ta3a B OKPY»Kalollel cpefie.

WnnmocTpupoBaTh B3aHMOCBSI3b
HeOpraHW4YeCcKUX COeIMHeHUH yTieposa U
OpraHUYecKUX BellecTB MoJ
PYKOBOACTBOM Y4YHUTeJIs1.

[l1aHMpOBaThb U OCYLIEeCTBAATh Ha
MpaKTHKe XUMHUYeCKHe 3KCIepUMeHTBI,
MPOBOAUTH Hab/II0A€HUS, [iesIaTh BbIBO/bI
10 pe3yJIbTaTaM 3KCleprMeHTa 1ocJie
npe/BapUTEJbHON pabOoThIL.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B
J1abopaTOPHUU IPU UCI0JIb30BAaHUU
XUMHUYECKOU MOoCyibl U 000pyAOBaHUS.

HWcnosib30BaTh NpU BBIOJHEHUH yUe6GHbIX
3aJlaHUM TEKCThl y4eGHUKA, CIPABOYHbIE
MaTtepuassl ([lepuoanyeckyro cucTteMy
XUMHUUYECKUX 3JieMeHTOB /JI. U.
MeHjeseeBa, Tab MLy pacCTBOPUMOCTH
KHCJIOT, OCHOBaHUM U coJiell B BOJie,
3JIEKTPOXMMHYECKHUH psJl HANPSHKeHUH
METaJIJIOB) 1OCJIe KOHCY/IbTAlUH C
neJjaroroM.

Hcnosnb30BaTh NpY BHINOJHEHUH Y4e6HbIX
3aZlaHUM U B IIpolecce
HCCJIe/I0BaTe/IbCKOM 1eTeIbHOCTH
Hay4HO-NOMNYJIAPHYIO JIUTEPaTypy
XMMHUYECKOT0 COJlep>KaHUs, CIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa noce
KOHCYJIbTALlUH C NIef;aroroM.

Paspge 3. MeTa/uibl M X coeguHeHus (20 4)

Tema 7. O61mue
CBOMCTBa MeTa/IJIOB
(44)

061as XapaKTepUCTUKA XUMHUYECKUX
3JIEMEHTOB — MeTaJIJIOB Ha OCHOBAaHUH HUX
noJsioxkeHus B [leprouyeckoit cuctemMe
XUMU4YeCKUX 3/ieMeHTOB /. U. MeH/iesieeBa u
cTpoeHus1 aToMOB. CTpoeHHe MEeTaJlJIOB.
MeTasindeckast CBsI3b M MeTaJ/UTM4ecKast
KpHUCTa/JIM4ecKas peleéTka.
JJIEKTPOXUMHUYECKUI PAJ| HallpsXKeHUH
MeTa10B. Pu3nyeckue U XUMHUYECKHe
cBoiicTBa MeTaJs110B. ¥*O61He CriocoObl
noJsiy4yeHust MeTaJI10B. [loHsATHE 0 KOpPO3UH
MeTaJlJIOB ¥ OCHOBHBIE CIIOCO6BI 3aIIUTHI OT
koppo3sui. CiaBbl (CTalb, YYTYH,
JIOPaJIOMUHUN, 6pOH3a), UX TPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu
O3HakoMJieHHe c 06pa3liaMi MeTa/lJIoB U
CIJIaBOB, UX PU3UYECKUMH CBONCTBAMU.

PackpbiBaTh CMBbIC/ U3y4aeMbIX IOHATUH U
MPUMEHATDb 3THU NOHATHSA NPU ONUCAHUHU
CBOWCTB Bell|eCTB U UX IpeBpallleHUH.

OGBSCHATH 001IMe 3aKOHOMEPHOCTH B
M3MEeHEeHUH CBONCTB 3/1eMEHTOB-
MeTaJIJIOB ¥ UX COeJUHEHUH € yIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30BaTh CTPOEHNE METAJLJIOB,
o61Ke pU3nIecKre U XUMHUIECKUE
CBOMCTBA METAJJIOB.

XapakTepHu30BaTh 061HEe CIOCOOBI
MOJTy4YeHHsI MeTAJLJIOB [TOCJIe
CTPYKTYPUPOBaHUsA MaTepuaa.

CnefoBaTh NpaBUIaM 6e30MacHOM paboThl B
J1abopaTOpUU NPH UCIO0JIb30BAaHUU
XMMHUYECKOH NOoCy/ibl U 060pyAOBaHUS.

[Ipou3BOAUTE BBIYUCJIEHUS 110 XUMUYECKUM
yPaBHEHUSIM.
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MO,C[eIll/l KPpHUCTAJIJINYECKHUX peLHéTOK
MeTaJlJIOB.
BH,E[eOMaTepI/IaI[bIZ KOppO3ud MeTaJlJIOB.

JlaGopaTopHble U NPaKTUYECKHE PaGOThI
JlabopaTOpHbIE OMbITHI:

O3HakoMJIeHUe ¢ 06pa3LaMH CIJIaBOB
METaJIJIOB.

3aBUCHMOCTb CKOPOCTH peaKLUU MeTaJlia C
KHCJIOTOH OT NPUPO/bI METAJLIA.

BoeruuciieHus

— 110 ypaBHEHUAM XUMUYECKUX peaKLuH,
€CJIM O/IUH U3 peareHTOB COJePXKUT
npyuMecHu

HWcnosib30BaTh NpH BHIOJIHEHUH YUe6OHBIX
3aZlaHUH TEKCThI y4eOHUKA, CIPABOYHbIE
MaTtepuasnsl ([lepuoanyeckyro cucteMy
XUMHUUYECKUX 3JieMeHTOB /JI. U.
MeHiesnieeBa, TabJIMLy PacCTBOPUMOCTH
KMCJIOT, OCHOBaHMI U COJIel B BOJIE,
3JIEKTPOXUMHUYECKUHN Pl HANPSIKEHU N
MeTaJlJIOB).

HWcnosib30BaTh NPU BBINMOJHEHUH YYeOHBIX
3aJlaHUi U B Ipoliecce
HCCIEJ0BATE/NbCKOM AeATEeNbHOCTH
Hay4YHO-TIOMYJISIPHYIO0 IUTEPATYPY
XUMHUYECKOTO0 COZepKaHUsl, CIIPAaBOYHbIE
MaTepuasbl, pecypcbl MHTEpHeTa nocie
npeABapUTEJbHON KOHCYJIbTAllUU C
nejaroromMm

Tema 8. BaxkHelue
MeTaJlJIbl M UX
coeiMHEeHUs

(164)

[llesiounble MeTas bl [los10kKeHHE B
[lepuoanyeckol cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHue
aToMOB. HaxoxzeHue B npupo/e.
dusnyeckre U XUMHUYeCKHE CBONCTBA (Ha
npuMepe HaTpus U Kaaus). OKCUabl U

U POKCUABI HAaTpus U Kaiusd. [I[puMeHeHne
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.
[llesiouHO3€EMEIbHBIE MEeTAJ/IJIbl MarHUM U
KaJIbLIUK, cTpoeHUe aToMOB. [losioxkeHMe B
[leprosnyeckolt cucTeMe XUMHUYECKUX
aneMeHTOB /I. U. MeHgeneeBa. HaxoxxaeHue
B npupoje. Prusnyeckre U XuMHU4ieckue
CBOMCTBA. BarxkHeMIIMe coeJuHEeHUs
KanbLus (OKCUZ, TUAPOKCHUJ, COJIHU).
*XKécTkocTb BOJbI U CIIOCOOBI €€
ycTpaHeHuUs.*

Amomunuil. [losnoxxeHue B [leproguyeckoi
CHCTeMe XMMUYeCKHX 3jieMeHTOB /I. Y.
MeHpesieeBa, cTpoeHHe aToMa. HaxoxxeHue
B npupoje. Pusnyeckre U XuMHU4eCKHe
cBoiicTBa. AMdoTepHbIe CBOMCTBA OKCHAA U
TUJPOKCUAA.

XKeneso: cocTas, CBOMCTBA U OJTy4YeHHUeE.
[Tosnoxxenue B [lepuogudeckoit cucreme
XUMU4YeCKUX 3jieMeHTOB /. U. MeHjes1eeBa,
cTpoeHue aToMa. Haxox/jeHue B mpupo/ie.
dusnveckre ¥ XUMHUYECKHE CBOUCTBA.
OKcuAbl, TUAPOKCUABI U co xese3a(ll)

u xese3a(lll).

JleMOHCTpanumu

BsauMozelicTBHe HAaTpHUs C BOAOM.
OxpaiuMBaHue MJIaMeH! HOHAMU HaTPHs U
KaJiusl.

OxpauvBaHHe MJIaMeH! HOHAMH KaJIbLIUsl.
B3auMozielicTBHe OKCH/Ia KaJIbIIHs C BOJIOH.
BujieoMaTepuasbl: TOpeHHe XKese3a B
KHUCJIOPO/Ie U XJIOPE.

JlaGopaTopHbl€e U IPaKTU4YeCKHe paGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3aMH aJIlOMUHUS U
€ro CILJIAaBOB.

AmboTepHBIe CBOHCTBA F'UAPOKCH/A
QJIIOMUHUA.

KayecTBeHHbIe peaKliMy Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

Ne 13. PemieHne akcnepvMeHTa/IbHBIX 33,24
1o TeMe «MeTaibl».

OO6'BSICHATDH 001IME 3aKOHOMEPHOCTH B
HW3MeHEHUU CBOWCTB 3JIEMEHTOB-
METAJIIOB B IPyNINax ¥ UX COeUHEHUH C
y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U
XMMHYEeCKHe CBOMCTBA MPOCTbIX BELLECTB
MEeTaJlJIOB U UX COeJUHEHUH (OKCHOB,
TUJIPOKCHU/IOB, COJIEH) C OTIOPOi Ha CXeMy,
Croco6bl UX NOJIyYeHHs], IPUMEHEHHE U
3Ha4YeHHe B IPUPO/Ie U )KU3HH YesI0BeKa.

Pacnio3HaBaThb € MOMOLIbIO Ka4eCTBEHHbBIX
peaxI1ii HOHbI METaJJIOB (MarHus,
KaJIbLUs, aJIIOMUHUS, LIMHKA, KeJie3a (2+),
xese3a (3+), Meau (2+) ¢ UCIIO/Ib30BAaHUEM
TabJuIbl "XapaKkTepHble peakyu Ha
KaTHUOHBI".

[I1aHMpPOBATh U OCYLIECTB/IATH HA IPAKTHKE
XMMHYECKHEe 3KCIEPUMEHTHI, TPOBOUTD
HabJII0/IeH s, fieJlaTh BbIBO/bI 110
pe3ysibTaTaM 3KCIepUMeHTa.

C/iepoBaTh NpaBUIaM 6e30NaCHOM paboThI B
JIabopaTOPUH IPHU UCII0/Ib30BaHUHU
XUMUYEeCKOH MoCy/ibl ¥ 060py10BaHUSI.

[Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM
ypaBHEHHSM.

BbicTpanBaTh pa3BEépHYThbie NUCbMEHHbIE U
YCTHBIE OTBETHI C ONIOPOM Ha
vHopMaLHIo U3 y4eOHHKA U CIPABOYHBIX
MaTepuasoB, F[PaMOTHO UCIOJIb30BaTh
HW3y4YeHHbIN NOHATUNHBIN annapart Kypca
XUMHH.

Hcnosb30BaTh NPHU BBINOJTHEHHH YYeGHBIX
3a/laHU U B npoliecce
HCCJIel0BATENbCKOH JIeATENbHOCTH
Hay4YHO-TONYJISIPHYIO JIUTEPATYPY
XHMHY€ECKOI'0 COJIepPKaHus, CIPaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa nocie
npe/iBapUTebHON KOHCYIbTALUH C
nezarorom
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Boruuncienus
110 YpPaBHEHUSIM XUMHUYECKUX PeaKI .

Paspen 4. XuMuA ¥ OKpyKawolias cp

eja (3 4)

Tema 9. BemiecTtBa u
MaTepHaJbl B )KU3HHU
YeJsiIoBeKa

(34)

*HoBble MaTepHa/Ibl U TEXHOJIOTHH.
BemecTBa 1 MaTepHasibl B IOBCEHEBHOH
»KU3HU YeJIoBeKa. XMMHS U 3[J0POBbeE.
Be3onacHoe Hcno/ib30BaHMe BeleCTB

Y XMMUYECKHUX PeaKI Ui B ObITY.
[IpuposHbIEe HCTOYHUKHU YTI€BOLOPO/IOB
(yrosib, npupoHbIH ra3, HedThb), TPOLYKThI
UX NepepabOTKH, UX POJIb B OBITY U
NPOMBILIJIEHHOCTH.

OCHOBBI 3K0JIOTMYECKOH 'PaMOTHOCTH.
X1vMHYecKoe 3arpsisHeHHe OKpyXxKarolei
cpe/bl (IpeseJIbHO AOMYyCTHUMAs
KoHLeHTpanus BeuectB — [1/K).

PoJib XMMHUH B pelIEHUH 3KOJIOTUYECKUX
npo6sem.*

XapakTepu30BaTb POJIb XUMUU
B pa3J/IMYHbIX chepax e TeJbHOCTH
JIto/lel, OCHOBHbIE BelllecTBa U
MaTepHraJibl, IPUMeHsIeMble B )KU3HU
COBPEMEHHOTI0 YeJI0BeKa.

OGBSCHATD YCI0BUS 6€30IaCHOT0
WCII0JIb30BaHUS BELeCTB U XUMHYECKUX
peakIui B GBITY.

AHann3upoBaTh U KPUTHUYECKH OLleHUBATh
WHPOPMALMIO 0 BIHUSHUN
HIPOMBIILIJIEHHOCTH, CeJIbCKOT0 X035IHCTBA,
TPAHCIOPTA U AP. Ha COCTOSIHUE
OKpYXalollel cpesibl.

YMeTb 0Ka3bIBaTh NEPBYIO0 IOMOLLb IPU
XAMHYECKHX 00KOTaX U OTPABJIEHHUSX.

[IpuHUMATB y4acTHe B 06CYyKAEHUU
Mpo6JIEM XUMUYECKOH U 3KOJIOTUYECKOU
HalpaBJIEHHOCTH, BbICKA3bIBATh
COGCTBEHHYIO MO3UIHI0 IO TpobJieMe U
npejaJaraTb BO3MOXKHbIE Y TH €€
peleHus ¢ oropoi Ha HHPOpMaLHIo U3
y4eOHHKa U CIPABOYHbIE MaTepPUAJIbI,
pecypcbl UHTEepHeTa.

[Ipu paspaboTke pabGoyel mporpaMMbl B TeMaTHYECKOM IUIAHUPOBAHUMU [JOJDKHBI OBITh YYTEHBI
BO3MOKHOCTH HCIOJIb30BAaHUSA 3JIEKTPOHHBIX (EUPPOBBIX) 06pa30BaTENbHBIX PECYPCOB, SIBISIOLUXCA YIeOHO-
MEeTOJUYEeCKUMU MaTepuajaMu (MyJbTHMeJUNHbIE NPOrpaMMbl, 3JIEKTPOHHble YYEeOHUKH W 3aJJla4HHUKH,
3JIEKTPOHHbIe OHOGJHMOTEKH, BUPTyasbHble JIaboOpaTOPUH, HUIPOBBlE HPOrpaMMbl, KOJUIEKIUA LIHUPPOBBIX
06pa3oBaTe/bHbIX PECYpPCOB), HCIOJb3yEMBbIMU JJs1 OOy4YeHHs W BOCHUTAHMUS PA3JMYHBIX TPy
[0J1b30BaTesel, NpeJCTaBJAEHHBIMU B 3JIeKTPOHHOM (LudpoBOM) BHJE W peajU3yILUIUMU AUJAKTHUYECKHE
Bo3MoxkHOCTH UKT, coiep:kaHne KOTOPBIX COOTBETCTBYET 3aKOHO/JATEbCTBY 06 06pa30BaHUH.

2-ii BApHAHT
TEMATUYECKOE IIJIAHUPOBAHME

Bropoit BapumaHT mNpPUMEPHOTO TEMATHUUYECKOTO IIJIAHUPOBAHHUS HCIONB3YETCs, €Clu
oOyuaroruecss ¢ 3[IP momywaror oOpa3oBaHHe B OTIETBHOM Kiacce. B nmaHHOM BapuaHTe
npearaercs:

- U3y4YeHHe MaTepuasa KpyIHbIMU OJIOKaMU;

- oneperkaroliee 00ydeHue;

- BOBMOXXHOCTb IPUMCHCHU S 3HaHUU B PA3JIMYHBIX YCIIOBUAX (nepeHoc 3HAHWUY 110 aHAJIOTUU
OT OOMIMX CBOWCTB pa3IUYHBIX KJIACCOB BEMIECTB K OOMMM U CHenu(pUIecKUM CBONCTBaAM
KOHKPCTHBIX BCHIGCTB), YTO YBCIMYHBACT JOJIO CAMOCTOATCIIBHOCTHU 06y11a101111/1xcs1 IIpU U3YYCHHUU
HOBBIX TE€M.

CobutoiaeTcsl JJOTMKa U3Y4YEeHMs BEIIECTB — CBOMCTBA BEIIECTB OINPENESIOTCS CTPOCHUEM
aTOMOB, DJIEKTPOOTPULIATEIHPHOCTHIO0, XUMUUYECKOM CBS3bI0O M CTPYKTYPOH BEIIeCTBa, B YaCTHOCTH,
THTIOM KpUCTATHYEeCKUX perieTok. (TeMbl: cTpoeHue aroma, CTpPOSHHE BEIIeCTBa, BaKHEHINNE
MPEJICTABUTENN MTPOCTHIX M CIOKHBIX BEIIECTB, XUMHUECKUE PEAKIIHH).

M3MeHeHre TUIaHUPOBaHUS 110 pa3jiejaM U TeMaM COCTOUT B CIIEIYIOIIEM:

- W3Y4YCHHE OCHOBHBIX BOMPOCOB HEOPTaHMYECKON XMMHUHU OCYIIECTBISIETCS B § KIacce,
OoJpIIIe BpEMEHHU BBIIETIACTCA Ha TpUMEHEHne 3HaHui B 9 kiacce. M3 9 kimacca B 8- mepeHocsaTcs
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TeMbl: "OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakuuil”, "DIeKTpOoIuTHYEeCKass AUCCOLUALINSL.
XHUMUYECKUE PEAKIIMU B pacTBopax";

- mepecTaHoBKa TeM, 9 kiacc: Tema «Metamiely nepen «Hemeramnammy, T.K. oOydaronuecs
c 3I1P GompIie 3HaKOMBI C METAJJIAMU U JIErde XapaKTepU3yIOT UX MO0 CBOICTBaM U MPUMEHEHHUIO;

- mepepacrnpe/iesieHue COAEp>KaHUusl OJHUX TEM B Jpyrue (packpblBaeTcs Ha KOHKPETHBIX
npuMepax Apyrux Tem). Tema "Xumus M OKpyxkaromas cpena’ pacKpblBaeTcs Ha KOHKPETHBIX
npuMmepax B paszzgenax "Mertamasl u ux coenuHenus", "Hemeramnelr IV-VII rpynn u ux
coeTMHEHHU";

- oObenuHeHue TeM (JaeT OOJbIIe BO3MOXHOCTEH IUIS WCIONB30BAHWS CpPAaBHCHUS —
cXoACTBa U oTinnyuii; Tema «Kucnopon» u rema «Bomopony);

- BbieneHue otraenbHbIXx TeM (Tema «llepBoHauanbHbie MOHATHS 00 OpPraHUYECKUX
BEILIECTBaX»). BeieneHue B OTAEIbHYIO TeMy, B KadecTBe "OyKBaps 1O OPraHUYECKON XHMHH',
JaeT BO3MOXKHOCTH YIUIYOJNISITh TOHSTHS: ONPENCNICHUs, KiIacCU(UKAIKS, OCHOBAHHS IS
KJaccupuKalud, HOMEHKJIaTypa, oOlIie CBOMCTBA BEIECTB, CTPYKTypa BEIECTBA, COCTABICHUE
dbopmyn 1o obmiel hopMyIe U 1Mo Ha3BaHUIO, Ha3bIBAHHE BellecTBa MO (opmyie. B aTom cinyuae
MPOrpaMMHBIN MaTepuan u3 xapaktepuctuku VA moarpymnmsl MOXXHO JOHECTH He (parMeHTOM
KapTUHBl «OpPraHWYECKHE BEIIECTBa», a KaK 4YacTh MeIoro. MOoXeT ObITh BBIIEJICHA TeMa
«[IpakTKy™M» B KOHIIE IEPBOTO U BTOPOTO FOJIOB O0yUYEHUSI.

TemaTnueckoe IJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga oOy4yeHust)

Tewmbl Konuuectso B tom uucie Haszsanus paboT
4acoB Ha Ha
KOHTPOJIbHBIC MIPAKTUYECKHE
paboThl paboThl

Paznen «IlepBoHavasIbHBIC XUMUYECKUE TOHATHY, 144

1. Xwumnus — BaxxHas 007acTb 4 1 2 IMpaxTnueckas pabota Nel «
€CTECTBOZHAHHUS U JlaGoparopHoe 060opyaOBaHHE 1
MPaKTHYECKON HPHEMBI 0OPAIIEHUS C HUM»

NS TEeEHOCTH YeJIOBeKa. [paktiaeckas padota Ne2 «Ouncrka

3arps3HEHHON OBapeHHOH comm"

2. BemiectBa n XUMHYECKUE 7 - 1 [IpaxTuueckas padora Ne3 «[Ipuznaku
peaxuuu. MPOTEKAHUSI XUMHUECKUX PEaKIHiD»

3.  KonmyectBeHHBIE 3 1 - KontponsHas padorta Nel
OTHOIICHHUS B XHMHUH «IlepBoHaYabHBIE XUMIUECKHE

MOHATHS, XUMHYIECKHEe (GOpMYITBI 1
YpaBHEHUS» 3arPsI3HEHHOMN TOBapeHHOU
COJI»

Paznen «Ilepuonuueckuii 3akoH U nepuoauueckas cucteMa xumuueckux aiemenTos J[.1. MenzaeneeBa. CtpoeHue atoma.
Xumuueckas cBs3b. OKUCIUTEIPHO-BOCCTAHOBHUTENFHBIE peakIum», 154

4.  CrpoeHne aToma 7 1 - KontponsHas padora Ne2
[lepuoanueckuil 3akoH U «Ilepuoguyeckas cucreMa XUMHYECKUX
nepuouuecKas cucTemMa anemenToB /.. Menzneneesa.
XUMHYECKUX deMeHToB J[. 1. CrpoeHue atomay

Meneneesa

5.CTpoeHue BeIecTB. 8 1 - KonTtponbhas padora Ne3 «Xumunueckas
Xumudeckas CBA3b. CBSI3b»

OKHUCITUTETBHO-

BOCCTAHOBUTECJIbHBIC pEAKINH

Paznen «BaxHeHie npecTaBuTeNId HEOPraHMYECKUX BEIECTBY, 354

6. Kucnopoa. Bogopoz. 14 1 2 [pakTuueckas padora Ne4 «[lomyuenue
KHUCJIOPO/Ia ¥ U3YUCHHUE €ro CBOMCTB»
IIpakTuyeckas pabora NeS «l[lomyuenue
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BOJIOPOJIa U U3y4EHUE €r0 CBOHCTB»
Konrponeshas padora Ne4 «Kucnopoz.
Bonopon»

7. Bopa. PactBopsl. 5 - 1 IMpakTnaeckas pabota Ne6
«[IpuroroBieHne pacTBOpPOB C
ONpeeNICHHON MacCOBOM Joien
PacTBOPEHHOT'O BEIIECTBAY

8. Teopust FIEKTPOTUTUIECKON 5 - -

JIUCCOIMAINHI

9. Baxneilmue kiacchl 11 1 1 KonTponsHas paborta Ne5 «OcHOBHEIE

HEOPraHWIECKHUX COEMHCHUIH KJIaCChl HEOPTAaHUIECKHUX COCTHHCHUID
IMpaxTnyaeckas paborta Ne7 «PenreHne
3CKCHEPUMEHTAIIBHBIX 3a/a4 110 TeEMe
«OCHOBHBIE KJTaCChl HEOPTaHUYECKHUX
COCIMHEHHN»

Paznen «BemniecTBO U XUMHUYECKUE peakum, 44

10. OcHOBHBIE 4 - -

3aKOHOMEPHOCTH XUMHUIECKHX

peakuuit

9 KUIIACC

Tewmbl Konuuectso B tom uucie Hasganus pabot
4acoB Ha Ha
KOHTPOJIbHBIE MIPaKTUIECKHE
paboThl paboThI
Paznen «lloBTOpeHue u yriayOiaeHne 3HaHN OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYECKHe peakuum, 10q

[ToBTopenue u yruyoneHue 10 1 2 [paktuueckas padota Ne 8 «Peakuuu

3HAHUI OCHOBHBIX Pa3JIeioB HOHHOTO 0OMeHa»

Kypca 8 kiacca IMpakTnueckas pabota Ne9 «KayecTBeHHBIC
PEaKINu B PaCTBOPE»
Konrtponbsnas padora Ne 6
«ONEKTPOIUTHIECKAs AUCCOLUALTI»

Pazgen «MeTamisl 1 X cOeqUHEHUM», 204

1. O0ume cBOHCTBA METAJLIOB 4 - -

2.Mertabsl U UX COCIUHEHUS 16 1 1 IMpakTnueckas padota Nel3 «PenieHue
SKCIIEPIMEHTAIBHBIX 3a/1a4 110 TEME
«MeTamTsl ¥ BX COSTUHEHH
KontponpsHas padorta Ne§ «MeTtasmms»

Paznen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244

3.001mas XxapakTepucThKa 4 - -

XUMHYecKHX dnemMeHToB Vlla

rpynmnsl. ['anoreHsl.

4.001mmas XxapaKTepuCTHKA 5 - -

XMMHYECKHX 51eMeHToB Vla

rpymmsl. Cepa u ee

COEIMHEHHSI.

5.00m1as xapakTepucTuKa 7 - 1 IIpaktnueckas padota Nel0 «Ilonmyuenue

XMMHYECKHX 2JIeMeHTOB Va aMMHaKa M U3y4eHHUE ero CBOMCTBY»

rpymmnsl. A30T, pocdop u ux

COETMHEHHSI.

6.00m1as XxapakTepuCcTUKa 8 1 2 [pakriueckas padota Nell «Ilomyuerue

XHMHYECKHX 351eMeHToB |Va YTJIEKHCIIOTO Ta3a U N3y4eHHe ero

rpynmnsl. YTaepos, KpeMHUH 1 CBOMCTB»

UX COEIMHEHMUS. [TpakTuyeckas padota Nel2 «Pemienue
OKCIICPUMECHTAJIBHBIX 3a/1a4 110 TEME
«Hemetannst IV-VII rpynn n ux
COCIMHEHUI»»
KonTponsHas pabora Ne7 «Hemeramurs

Paznen «IlepBoHavasbHBIE XUMHUECKHE OHATHS 00 OPraHNYECKUX BellecTBaxy, 104

7. llepBoHauaIIbHBIE 10 - -

XUMHYECKHE TTOHATHS 00

OpraHM4YCCKUX BEUICCTBAX
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Paznen «O606menne matepuaina o Kypey «Heoprannueckast xumusi», 44

13. Xumus u oxpyxKaronas 1 - -

cpena.

14. OGobmuieHre MaTepHaa 1o 3 1 - KontponsHas padora Ne9 «rorosas
Kkypcy «Heoprannueckas paboTa 3a Kypc HEOPraHMYECKON XUMUM
XUMHUSD»

Bcero 136 u
8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

IlpumepHbIe TeMBbI,
pacKpbIBalonyue
JAHHBIN pa3jes

NporpamMMmBsl,
U KOJIM4eCTBO YaCOB,
O0TBOAMMOE Ha UX
H3yYeHHe

OcHOBHOe coep:kaHue

OcHoOBHBIE BH/bI 1eATEJIbHOCTH
o0yvyaromuxcs

Pasnen 1.1lepBonayanbHbie XUMAYECKHe MOHATHA(14 1)

Tema 1. Xumusa —
BaKHaA 06J1aCTh
€CTECTBO3HAHUA U
NMPaKTU4eCKOH
AeSTeJIbHOCTH
YeJjioBeKa

(44)

*XuMus B cucteMe Hayk. Posib xumuun
B JKM3HM 4YesioBeka.* Tesia W BellecTBa.
dusnyeckue CBOMCTBA Bell|eCTB.
[IpaBusia Ge3omacHoOro o6paueHus C
BellleCTBAMHU u J1abopaTOPHBIM
o6opysoBaHueM. YucThle BellecTBa U

cMecd. Crnoco6sl pa3aesieHusa cMecei.

*[loHsATHE O MeTojJax IMO3HaHUA B
XUMUK.*
JleMoHCcTpanum

1. JJabopaTopHOe 060pyIOBaHHUE.

2. PazsinyHble BUABI XUMUYECKOU
nocyzpbl. 3. 06pa3sIibl BEECTB.

4. Cnoco6wI pa3/iesieHUs cMecer
(dmapTpOBaHME, BEITAapUBAHUE,
JUCTUILISALMSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTHYeCKUEe
pa6oTsl

JlaGopaTopHbIE OMbBITHI:

Onucanue GpU3NYECKUX CBONCTB BEILECTB.
PaspneneHue cMecH C MOMOIIbIO MarHuTa.
[IpakTH4eckre paboThI:

Ne 1. JlabopaTopHOe 060pyi0BaHUE U
npreMbl 06pallleHHs C HUM

Ne 2. OuucTka 3arpsi3HeHHOH
NOBapeHHOH CoJIU

PackpbIBaTh CMbIC/T U3y4aeMbIX MOHATHH C TOMOLIbIO
nejarora.

PackpbiBaTh po/ib XMMHHU B IPUPO/Jie U )KU3HU YeJIOBEKa, eé
CBSI3b C [PYTUMU HayKaMHu.

Pa3uyaTh YyKCThIE BellecTBa U CMeCH; 0JHOPOJHbIE U
HEOZHOPOJHBIE CMECH;

Pa3znnyaTh pusnyeckue U XMMHUYeCKHe IBJEHHUs C OIOPOH Ha
onpeieseHusl.

OnpezensaTh NPpU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX
NpOTEKAHUSI.

CiienoBaTh MpaBUJiaM MOJIb30BaHUA XMMUYECKOW MTOCYA0U U
JIabopaTOPHBIM 060PyZI0BAHUEM, A TAKXKE NMPaBUIAM
obpalieHust ¢ XMMUYeCKUMH Bellle-CTBaMHU B COOTBETCTBUU
C MHCTPYKLMSIMU 110 BbINOJTHEHHUIO TPAaKTUYECKUX paboT
MoJ, KOHTPOJIEM NleJjarora.

[l1aHMpOBaTh U NPOBOJAUTL XUMHUYECKUH 3KCIIEpUMEHT 10
M3Y4YeHHUIO U OMMMCaHUI0 PU3NYECKUX CBOMCTB BelleCTB,
croco60B pas/ie/ieHHs cMecel Bell|eCTB M0/, PyKOBOACTBOM
nejiarora c o6Ccy>/ieHueM IJ1aHa paboThl.

HWcnosnb30BaTh NpY BBINOJHEHUH yueb-HbIX 3aJjlaHU U B
npollecce UCCle0BaTe/bCKOM 1eATeJIbHOCTH Hay4qHO-
MOMYJIIPHYIO JTUTEepPaTypy XUMHUUECKOT0 COAeP>KaHHUs,
CIpaBOYHble MaTepHUabl, pecypcbl MHTepHeTa oy,
PYKOBOACTBOM Iejarora.

BeicTpanBaTh pa3BépHYyThble MNUCbMEHHbIE U YCTHbIE OTBETHI
c onopo¥ Ha MHPOpPMALMIO U3 yYeOHHKA U CIPaBOYHBIX
MaTepHuasoB, [PaMOTHO UCMOJIb30BaTh U3y4eHHbIH
MOHATUIHBIN annapaT Kypca XUMUHU

Tema 2. BemecTBa
U XUMUYeCKHe
peakuuu

(74)

ATOMBI U MoOJIEKYJIBl. XUMHYECKUE

3JIEMEHTBI. 3Haku (cuMBoJIBI)

XUMHYECKUX 3JIEMEHTOB.

OTHOCUTe/IbHaAsA aTOMHas Macca.

HpOCTbIe )4 CJIO’KHbIE BelecCTBa.
ATOMHO-MOJIeKyJIHpHOG‘ ydeHue.

Xumnueckasi ¢opmysa. BaseHTHOCTD

[IpUMeHSTh eCTeCTBEHHO-HAay4YHble METO/bl NO3HAHUA (B
TOM 4HCJIe HAGJII0/IeHUE, MO/Ie/IMPOBAHKE, IKCIIEPUMEHT)
Y OCHOBHbIE ONlepaliiy MbICJUTEIbHOU s TeJbHOCTH
(cpaBHeHHUe, K1accUpUKaLMs) A1 U3yYEHHUs BEILECTB U
XMMHYeCKHX PeaKLMi C OIOPOH Ha aJIFCOPUTM UJIU CXEMBI.

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHSTHH U 3aKOHOB U
NPUMEHSITb 3TH NOHATHUS NPU ONMCAHUY CBOMCTB BeLECTB
Y UX NIpeBpallleHUH ¢ OIIOpPOY Ha IJIaH U KJII0UeBble CJI0BA.
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aTOMOB XMMHYECKHUX 3JIEMEHTOB. *3aKOH
BelecTB.*
OTHOCHTe/IbHAsA MOJIEKYJIIpHAsi Macca.
MaccoBas [0Ji8 XUMHYECKOT0 3JIeMeHTa
B COeIMHEHHHU.

dusnyecKkre U XUMUYeCKHe ABJIEeHU.
XuMHYecKkasi peakids U eé MPHU3HAKH.
YpaBHeHUs]  XUMHYECKHX  peaKiuH.
3aKOH CcOXpaHeHHs MacChl BEeIeCTB
XUMHYECKUX peakuui
(coenrHeHUe, pa3/ioKeHHE, 3aMellleHHe,

06MeH).
*M. B. JIoMOHOCOB — Y4EHBIM-
SHUMKJIOIEeAUCT.*

NMOCTOAHCTBA COCTaBa

Tunbl

AemoHcTpauumn

Pusnyeckre sBJeHUA (pacTHpaHue
caxapa B CTYIKe, KUIIeHHE U
KOHJleHCal sl BOABI U T. [1.).
XuMuyeckue ABJeHUs (ropeHue CBeYH,
pasJio’KeHHe caxapa, B3auMoJeicTBre
CepHOH KHUCJIOTBI C XJIOPUJO0M Gapus,
passioxxeHue ruapokcuga meau(Il),
B3aUMO/IeMCTBHE KeJjle3a C Cepoy,
B3aUMO/IeHCTBUE XKeJle3a C paCTBOPOM
cosiu meau(ID)).

OnBIT, UIJTIOCTPUPYIOLINHI 3aKOH
COXpaHeHUsl Macchl.

Na6opatopHbie U npakTU4eckne paborTbl
JlaGopaTopHbIE ONBITHI:

[TpuMepbl GU3UUECKUX ABJIEHUH
(n1aBsieHMEe BOCKA, TasHUE JIbJA).
[TprMepbl XUMHUYECKUX sIBJIEHUH
(npoxajiMBaHHe MeJJHOH IIPOBOJIOKH,
B3aMMO/IeHCTBHE MeJia C KUCJIOTOM).
Mopesv aTOMOB U MOJIEKY.L.

IIpaktuaeckas padora Ne3. [IpuzHaku
NPOTEKAHHS XUMUYECKHUX PeaKIuil.

BbluncneHus

— OTHOCUTEJIbHON MOJIEKYISIPHOU
Macchl BeleCTB;

— MacCOBOH JJ0JIM XHUMHUY€ECKOT 0
aJieMeHTa o popMyJie CoeJUHEHHUS

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SBJIEHUS, 06bSCHATD
MX CYLIHOCTb C TOYKH 3PEHUS aTOMHO-MOJIEKYJIIPHOTO
y4YeHHUsI C OTIOPOil Ha ONPe/ie/IEHUS U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCIOBUS UX
NpOTEKaHUS.

OOG'BSCHATD CYLHOCTb QU3NYECKUX U XUMHUUECKUX SIBJIEHUM C
TOYKH 3pEHUSI ATOMHO-MOJIEKYJISIPHOTO YYEHHS C
HCIOJIb30BaHHEM BU3yalbHOU OIOPBHI.

KnaccudunupoBaTh XUMHUYECKHE PeaKLUH (110 YUCTY U
COCTaBY pearupyrouiix 1 06pasyroLuxcs BellecTs) ¢
OMOpPOM HA CXEMBIL.

CocTaBisATb GOPMyJibl GMHAPHBIX BELIECTB 110 BaJ€HTHOCTH
Y OIpeJieJIATh BaJIEHTHOCTDb 10 GOPMyJIaM BeLeCTB €
OTIOPO¥ Ha AITOPUTM y4e6HBIX JeHCTBUH.

PacctaBiATh K03 OUIMEHTHI B ypPaBHEHUAX XUMUYECKUX
peakIui c ONOpoH Ha aJIrTOPUTM Y4eOHbIX AeHCTBUM.

Cref0BaTh NpaBUJ/IaM [0JIb30BaHUA XUMUYECKOH NOCYJOH U
JJaBopaTOPHBIM 060PYZI0BAaHUEM, A TAK)Ke TPaBUIaM
o6paleHus C BelleCTBaMH B COOTBETCTBHUH C
WHCTPYKLMSMH [0 BBIIOJHEHHIO JIA00PATOPHBIX
XMMHYECKHX OIBbITOB M0/, KOHTPOJIEM IeJjarora.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B
npouecce UCclef0BaTeNbCKOM JesTeJIbHOCTH Hay4HO-
MONYJISIPHYIO JINTEPATYyPy XMMUYECKOTO0 COePKaHMUS,
Crpa-BoY-Hble MaTepHaslbl, pecypcbl UHTep-HeTa Mo,
PYKOBOZCTBOM Iefiarora.

BoicTparBaTh pa3BépHYThle NMCbMEHHbIE U YCTHbIE OTBETHI
C onopoi Ha UHPOPMAIMIO U3 YIEOHUKA U CTPABOYHBIX
MaTepuasIoB, FPaMOTHO MCI0JIb30BATh U3yYeHHbIN
MOHATHUHHBIN aNnapaT Kypca XUMUU

Tema 3.
KoimyecTBeHHEBIE

OTHOLUEHHMS B XUMMH
(34)

KosmuectBo Mouib.
MossipHas ABoragpo.
MosisipHbli 06b€M rasoB. PacueTbl mo
XUMHYECKOU dopmye. PacueTnl
MacCOBOH J10JIM XMMHYECKOTO 3JIeMEHTA B
KOJIN4eCcTBa

BellecCTBa.

Macca. 3aKOH

COeJJUHEHUH,
MOJISIPHOM
XUMHAYEeCKUM yPaBHEHUSAM.

JemoHcTpayu:

- o00pasubl BeLeCTB KOJHUYeCTBOM
O/IMH MOJIb

Beruucnenus:

BelleCTBa,

Macchl. Pacuétnbl no

-pacier 1o  QopMmysne U 1O
XMMHYECKOMY yPaBHEHUIO

PaCKprBaTI: CMBICJI U3y4YaeMBbIX MOHSAITUH U NMPHUMEHATb 3THU
TMOHATHA, & TAKXKE U3Y4YEeHHbI€ 3aKOHbI U TEOPUHU JId
peleHus1 pacYETHBIX 33/1a4 C TIOMOLIbIO Nejarora.

BBIYUCIATE MOJIIPHYIO MacCy BellleCTB; KOJIUYeCTBO
BellleCcTBa, 06'bEM ra3a, Maccy BelllecTBa C OTIOpoi Ha
ob6pasel], Ha GOPMYJIbl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaK Ui
C OTIOpO¥ Ha 06pasel, aJITOPUTM YIeOHBIX AeHCTBUHN:
KOJINYeCTBa, 06'bEMa, MacChl BEL[eCTBA 10 U3BECTHOMY
KOJINY€eCTBY, 06'bEMY, Macce peareHTOB UM IPOJAYKTOB
peakLuH.

BricTpanBaTh pa3BépHYThIe NMCbMEHHBIE U YCTHBIE OTBETHI
C onopoi Ha UHPOpPMaIHIo U3 yieGHUKA U CIPAaBOYHbIX
MaTepHasIoB, PAMOTHO UCI0JIb30BATh U3y4YeHHbIN
NOHATHUHHBIN annmapar Kypca XMMHH € IOMOIIbIO ITeiarora.

Paszpen 3. llepuoaudeckuii 3akoH 4 [lepuoauyeckas cucreMa XuMu4yeckux 3jieMeHToB /JI. U. MeHjeieeBa.
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CTpoeHue aTOMOB. XUMHYecKas CBSI3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 1)

Tema 4. CtpoeHue
aToma.
Mepuoguueckumii
3aKOH U
Mepuopuyeckasn
cUCTEMA XMMUYECKUX
3/1leMeHToB

A. . MeHpaeneesa.

(74)

[lepBple MONBITKM KJACCUPUKALUU
XMUMHYeCKHX 3JieMeHTOB. [loHATHE O
rpymnmnax CXOZHBIX
(wesouHble  ®
MeTaJl/Ibl, TaJIoTeHbl, UHEPTHbIE TIa3bl).
*J1eMeHTh], KOTOpbIe o6pasyoT
aMmboTepHbIe OKCUABI U THPOKCHBL*

[leproguyeckuit

Hepno;mqecxaﬂ CucreMa XHMHYECKUX

3JIEMEHTOB
ieJI04YHO3€eMeJIbHbIE

3aKOH.

3JIEMEHTOB J. U. MeHeneeBa.
KopoTkonepuojHas U
*IJIMHHONlepUogHasT* dopMbI

[lepyosnyeckoll CUCTEMbl XMMHUYECKUX
asieMeHTOB /. U. MengesneeBa. Ilepuogbl
v rpynnbel.  Pusnyeckui
NOPALKOBOIO

nepuoJa v rpyImnIbl 3JieMeHTa.

CMbICJI

HOMepa, HOMEpPOB

CTpOEHl/Ie aTtoMoB. CocTaB aTOMHBIX

anep. *W3oTonbL* JJIEKTPOHBL.
CTpoeHue  23JIEKTPOHHBIX  060JIOYEK
aToMoB  nepBblx 20  XMMHYECKHUX

ajeMeHTOB Ileproguyeckoil cuUCTeMBbI
M. U. MeHgeneeBa. XapaKTepUCTHKA
XUMHYECKOTO0  3jJeMeHTa 10  ero
noJioxkeHU10 B [lepuoruyeckoil cucteme
J. U. MeHesieeBa.

*3aKOHOMepHOCTI/I HU3MEHEHHUA
pazuyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, MeTa/lJIN4YeCKHUX )44
HeMeTa/JIMYeCKUX CBOMCTB IO rpynmnam
144 nepuoaam. 3HayeHUe
Hepno,zmqecxoro 3adKOHa )44

[leproanyeckol cHCTeMbl XUMHUYECKHUX
3JIEMEHTOB JJ1 pPa3sBUTUA HayKu U
npakTuku. /. U. MeHzeneeB — y4éHbIN
Y TPaXJaHUH.*

AemoHcTpauumn

KopoTkonepruosanas u
JJIMHHONeproAHas GOpMbI
[leproanyeckol CUCTeMbl XUMHUYECKUX
aneMeHTOB /I. . MeHeseeBa.
O3HakoMJIeHHe c 06pa3liaMHi MeTaJlIoB
Y HeMeTaJlJIOB.

Na6opatopHbie U npakTU4eckne paborTbl
JlaGopaTOPHBIN OTBIT:

B3auMo/ieficTBHE THAPOKCH/A [[UHKA
C pacTBOpaMH KHCJIOT H Iiesiodeit

PackpbIBaTh CMBIC/ TEPUOLUYECKOTO 3aKOHA MOJ,
PYKOBO/ICTBOM Ieiarora.

[loHUMaTh CcylleCTBOBaHKE IepUOJUYECKOUN 3aBUCHMOCTH
CBOMCTB XMMUYECKHUX 3JIeMEHTOB (M3MeHeHHe PaINyCOB
aTOMOB U 3JIEKTPOOTPHULATENbHOCTH) U UX COeJUHEHUH OT
[10JIO>KEHUS B IePUOUYECKOH CHUCTeMe U CTPOeHUsA aToMa
C MCI0JIb30BAaHUEM CXEM U TabJIUI.

YcTaHaB/IUBATh CBA3b MeX/Y M0JI0KEHUEM 3JIeMeHTa B
MepHUOANYECKON CUCTEMe U CTPOEHHEM ero aToMa (cocTaB
Y 3apsj A4pa, obliee YKUCI0 3JeKTPOHOB U paclpeiesieHre
HX 110 3JIEKTPOHHBIM CJI0SIM) 10 06pa3iy.

[IporHo3upoBaTh XapakTep U3MeHeHUs CBONCTB 3JIeMEHTOB
Y UX COeIMHEeHUH 110 TpylnnaM U nepuojam
[leprionyeckoi cUCTEMBI C IOMOIIbIO TeJarora.
XapakTepu30BaTb XUMHUY€eCKHe 3/1eMEeHThI IIEPBBIX TPEX
[epUO/I0B, KaJNs, KaJbLUA [0 UX M0JI0XKEHHUIO
B [lepuoaunyeckoit cucreme /I. U. MenzeseeBa.

CsieioBaTh MpaBUJaM 6€30MacHOM paboThl B JJab0paTOPUU
MPU UCIIOJIb30BAaHUU XUMHUYECKON MOCYAbI U
060pyZi0BaHHsI O/ KOHTPOJIEM Nlefjarora.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI
C onmopoi Ha UHPOPMAIMIO U3 YIEOHUKA U CITPABOYHBIX
MaTepuasoB, [PaMOTHO UCI0JIb30BATh U3yYeHHbIH
MOHATHUHHBIN aNapaT Kypca XUMHUH 10cj1e
CTPYKTYPHUPOBAaHUS MaTepHaJia C UCIIOJIb30BaHUEM KJIHILIE.

HWcrnosib30BaTh MPHU BBIMOJHEHUU YY€OHbBIX 33/JaHUN TEKCThI
yuebGHUKa [0C/Ie CTPYKTYPUPOBaHHUs MaTepHala,
cnpaBoyHble MaTepHasl ([leproaudeckyro cuctemMmy
XUMHUYeCcKuX 37eMeHTOB /I. . MeHzeieeBa, Tabiuny
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHM U coJiell B BoJie,
3JIEKTPOXUMUYECKHUH Psifi HAlIPSHKEHUH METaJlJIOB).
Hcnosib30BaTh Npy BHINOJHEHUH YUe6GHbIX 3a/JaHUH U B
Npolecce UCCIe0BaTeNbCKON AeATeJbHOCTH Hay4yHO-
MOMNYJISIPHYIO INTePaTypy XUMUYECKOI'0 COZlePXKaHUs,
CIpaBOYHble MaTepHUaJibl, pecypcbl MHTepHeTa noz,
PYKOBOJICTBOM Ilejiarora

Tema S. Ctpoenne
BeIECTB.
XumMuueckasi CBA3b.
OKHCINTENBHO-
BOCCTAHOBHUTEJIbHbIE
peakuuu

(81)

Xumunueckass  cBa3b.  KoBaneHTHas
(momsipHass W HEMOJISIpHAas)  CBA3b.
*DIeKTPOOTPHIATEIHEHOCTD aTOMOB

XUMHYECKUX 3JIeMEHTOB.* oHHas CBS3b.

*THITBI KPHCTAJUTMIECKUX PEIIeTOK. ™
CreneHb okucaeHUd. OKUCIUTEBHO-

BOCCTAHOBUTEJIbHbIE peaknuu.

[Ipoueccel OKHCJIEHUS Hu

PackpbIBaTh CMBICI H3Y4aeMBIX TIOHATHUH 110/ PyKOBOJCTBOM
neaarora.

OmnpenensTs BUI XUMUYECKOH CBSI3H B COSANHEHHN C
HCIIOIb30BaHUEM CXEM.

OHpe}leHHTb CTCIICHb OKHCJICHUA XMMHYCCKOI'0 3JIECMCHTA 110
(dbopMyIie ero CoeIMHEHHUS C HCIOJIb30BaHNEM alITOPUTMA.

Onpenensarts IEeMEHT (BEIIECTBO) — OKHCIUTEb U JJIEMEHT
(BemiecTBO) — BOCCTAHOBHTEIT.

OOBACHATH CYIIHOCTH NPOIIECCOB OKUCIICHHUS 1 BOCCTAaHOBIICHUS.

37




BOCCTAaHOBJIEHHA. OxkucauTenu )54

BOCCTAaHOBHUTEJIN.

JdeMoHcTpauumn
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE
pEaKIMU: TOPEeHNE, PEAKIIUH Pa3IOKEHHS,
COEIMHEHHUS

CocTaBIATh NEKTPOHHBIH OanaHc ¢ y4ETOM YHClia OTAAHHBIX U
MPHUHATHIX IEKTPOHOB.

CocTaBIATh ypaBHEHNE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM
PEaKIMH 110 AITOPUTMY pazbopa OKHCIUTENBHO-
BOCCTaHOBHUTEJIbHON pEaKIUu.

Hcronp30BaTh IpH BEIIOIHEHNH YI€OHBIX 3aJaHUH TEKCTHI

yueOHHKaA [T0CNIe CTPYKTYPHUPOBAHUS MaTepHuaia, ClIpaBOYHbIe
MaTepHansl (MEPHOANIECKYI0 CUCTEMY XUMHUYECKUX 3IEMEHTOB
J1. 1. MenneneeBa, Tabnuiry pacCTBOPIMOCTH KHCIIOT, OCHOBaHUH
U coJieil B BOJE, DIICKTPOXUMUYECKUN PsiJl HAPSKECHUMN
METAJIJIOB)

Paszpes 2. BaxxkHelilMe npeAcTaBUTE/IM HEOPraHMYeCcKHX BelecTs (35 4)

Tema 6. Kucnopog,.
Boaopoa.
(14y)

Bozgyx — CocTaB
Bo3gyxa. Kucinopoy —
npoctoe BeulectBo. 030H. HaxoxzaeHue

KHMCI0poJia B Hpupose, u3MdecKue U

CMeCb Tra30B.

3JIEMEHT U

XUMHYeCKHe CBOMCTBA. Peakuuu
TOPEHHs MPOCTHIX U CI0XKHBIX BELleCTB.
*TensioBoi addekT XUMHYeCKOU
peakuuu.* JK30- U IHAOTEPMHUYECKUE
peaxuuy, *TepMOXUMHUYECKHEe
ypaBHenus.* IloHaTHe 06 OKcUZAX.
Crioco6bl  HOJy4YyeHHs] KHUCJIOpoZa B
JaGopaTOpPUM U  MPOMBIIIEHHOCTH.
IpUMeHeHHe KHCI0poJa. KpPYroBOpOT

KHca0poJa B npupoze. TomuBo: yroJb
M MeTaH. 3arpsi3HeHHe
yCUJIEHWEe  NapHUKOBOIO
paspylieHre 030HOBOTO CJIOSI.
Bomopon — 3seMeHT U mpocToe
BelecTBo. HaxoxzeHue Bosopoja B
npupose, ¢usNYeCKHe U XUMHUUYECKHe
cBOMcTBa (Ha MpuUMepe B3aUMOJeHCTBUS
C HeMeTa/lJ/laMU U OKCH/IaMH MeTaJlJIOB),
nprMeHeHHe, *cnoco6bl mnosayyeHus.*
[ToHsaTHE 0 KMCA0TaxX KUCIOTHI M couu.

BO34yXa,

addekra,

AemoHcTpauumn

B3aumoperictBue pocdopa, cepbl

¥ KeJie3a ¢ KUCJI0pooM (BO3MOXKHO
HCI0JIb30BaHNE BU/IE0OTBITOB).
OnpepesieHue cojiepKaHUs KUCJI0poJa
B BO3/yXe.

ONBITHI, IEMOHCTPUPYIOLIHE YCIOBUS
BO3HUKHOBEHHUs U MPeKpalleHust
ropeHus.

Nab6opatopHble 1 npakTMueckne paborbl
JlaGopaTOPHBIH OIBIT:

O3HakoMJIeHHE € 06pa3aMy OKCH/IOB.
[IpakTHyeckas pabora:

Ne 4, [TosryyeHue KACJI0POJA, U3yUYeHHe
€ro CBOWCTB.

IIpakTuyeckas padora NeS. [Toyuenune
BOZIOPO/a M U3YUCHHUE €ro CBOICTB.

Brruuciaenus
— MOJIEKYJIIPHOI Macchbl KKCJI0poa
Y 030Ha Ha OCHOBAaHMH aTOMHOM MacChl

PackpbIBaThb CMbIC/ U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH
NOHSTHUS NIPYU ONMCAaHUU CBOMCTB BELECTB U UX
npeBpaLieHUH C UCNI0JIb30BAHUEM ONOPHBIX CJIOB U KJIHUIIIE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOL HA NIAH, CXEMY,
KPAMKYI0 3anuch
coCTaB BO3/yxa, GU3NYeCKHe U XU-MHY€eCKHe CBOHCTBA
KHMCJIOPO/1a, CIOCOOBI €ro I0JIyYeH s, IPUMEeHeHHe U
3HaueHHe B IPUPO/e U )KU3HU YesIoBeKa.

CpaBHUBATb peaKLMU [OpeHUs U Me/IIEHHOTO OKHCJIEHHUS C
npe/iBapUTebHBIM 00CYK/J€eHHEM NTapaMeTPOB
CpaBHeHMUs.

Co6upaTb NpUGOPHI JJIs1 TOJIYyYeHHUsI KHCI0poa
(BbITECHEHHEM BOJBI U BO3JyXa).

PacnosHaBaTb ONBITHBIM YTEM KUCJIOPOJ, 10/ KOHTPOJIEM
nejarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY /1Sl COCTaBJIEHHUS
$bopMy.1 BellecTB, MOJIEKYISIPHBIX YPaBHEHUH XUMUYECKUX
peakuui c yyacTUeM KUCJI0POoa.

OGBSACHATD CYLHOCTb 3KOJI0IMYeCKHUX P06.JeM, CBI3aHHbIX
C 3arpsi3HeHHeM BO3/yXa.

CnezfoBaThb nMpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPUU
MPH UCTI0/Ib30BAaHUH XUMHUYECKOM MOCYAbl U 060PYA0BaHUS
oJ{ KOHTPOJIEM I1€Jlarora, a TakKe paBuJiaM o6palleHus ¢
TOPHOYUMH BelLleCTBAMHU B GbITY.

[l1aHUpPOBATE U OCYLIECTBJISATD Ha MPAKTHKE XUMHUYECKHE
3KCIepUMEHThI, IPOBOAUTD HAOJIIO/IEHUS, eIaTh BEIBOJbI
0 pe3yJ/IbTaTaM 3KCIepU-MeHTa M0Ji PyKOBO/CTBOM
nezarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpymIe.
Hcnonb30BaTh NpU BINOJIHEHUH Y4e6HBIX 3alaHUH U B
npolecce UCCIeA0BaTeNbCKOM JeTebHOCTH HayYHO-
NOMYJIIPHYIO JINTEPATYPY XMMUYECKOT'0 CO/IePXKaHUS,
CIpaBOYHbIE MaTepHaJibl, pecypcbl UHTepHeTa Moz
PYKOBOACTBOM Ilefiarora.

BbIcTpanBaTh pa3BépHyThle MUCbMEHHBIE U YCTHBIE OTBETHI C
onopo# Ha MHPopMaLHIo U3 yyebHUKA U CIPABOYHbBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCM0JIb30BaTh
M3y4YeHHbIN NOHATUHHBIN anapaT Kypca XMMHUU
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XMMHUYECKOro 3JIeMEHTa

Tema 7. Boaa. Boga. Ee COCTaB. CTpoeHue. PackpbiBaTh CMBIC/ U3yYaeMbIX IOHATUN U IPUMEHATb 3TH
PacTBOpBI. Monekyabl. *®usuueckue  CBOHCTBA TNOHATHA NPH ONHUCAHHM CBOKCTB BELECTB U MX
IlonaTHE 06 * npeBpalleHUH C TOMOIbIO lefiarora.
BoAbl. Bojga kak  pacTBopuTeJb. .
OCHOBAaHMAX M XapakTepu3oBaTh pu3nveckre U XMMHUYECKHe CBOMCTBA
PactBopsl. *[loHATHE O pacTBOPUMOCTHU .
(549) BO/Ibl, €€ POJIb KaK PacTBOPHUTEJISL B IPUPOJHBIX IIpoLeccax
BeuiecTB B Boge. [loHatue o C OMopoii Ha IIAH U CXeMy.
HaCbIIEHHBIX u HEHACBIIIEHHBIX | CoCcTaB/ATh YpaBHEHHUS] XUMHUYECKUX PEAKIUU C yYacTUEM
pacTBopax.* MaccoBas [j0Ji1 BelleCTBa B BO/IbI C OTIOPOM Ha CXeMY.
pacTtBope. PacuyeT MacCoBOU L0JIA OOBACHATDH CYLIHOCTDb 3KOJIOTHYE€CKHUX HpOGJIEM, CBSI3aHHBIX
BEWlECTBA B pacTBope (NPOLeHTHast ¢ 3arpsi3HeHHeM NPUPOJHBIX BOJ, CIOCOObI OYUCTKH BOJbI
KOHIeHTparHs). OT NpHMeceH, Mephbl 110 OXpaHe BOJ OT 3arpsi3HeHHs ocJie
. Npe/BapUTebHOT0 CTPYKTYPUPOBaHUS MaTepHaIa.
*XuMuyeckue CBOMCTBA BO/JIbI pbeasap PYKTYpHP p
[l1aHUpOBATh U OCYLIECTBJIATD Ha MPAKTHKE XUMHUYECKUe
(pasnioxenue, peakuuu C HaTpueM, 3KCIepUMEHTHI, IPOBOAUTD HAGII0IeHHUS, 1e1aTh Bbl-
OKCH/IOM  KaJIbUus, OKCUJOM cephllV BO/IbI 110 pe3yJibTaTaM 3KCIIEPUMEHTA 110Ji KOHTPOJIEM
[lonsTue 06 OCHOBAHUSX. Posb [eJjarora, C UCloJib30BaHUEM KJIHUIIE.
pacTBOpoB B mpupoge M B xkusHu | CiefoBaTb mpaBMJiaM 6e301MacHOM paboTel B 1a6opaTOpPUU
YeJIoBeKa. KpyroBopoT BOAbl B MPH UCII0/1b30BaHUY XMMHUYECKOH MOCYIbI U
npuposie* 3arpssHeHHe NPHPOAHBIX 060py/10BaHUSA 110/, KOHTPOJIEM IIearora.
[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEeM MOHATHSA
BoZ. OXpaHa ¥ 0YHUCTKA NPUPOJHBIX BOJ. o
«MaccoBas [0J151 BellleCTBA B pacTBOpe» C ONOPOM Ha
bopMyJIBL
,g,eMOHcrpau,Mu Hcnonb30BaTh NpH BEINOJHEHUH y4eOHBIX 3alaHUH U B
JIEKTPOJINS BOADL, CHHTES BOADL npolecce UCCIeJ0BaTebCKON AesTeIbHOCTH Hay4yHo-
B;alflg[OAeHCTBI/Ie BOABI € METa/LIaMU MOMYJISIPHYIO INTEPATyPy XMMHUYECKOT0 COep>KaHMUs,
(Na, Ca) (BosMoxHO HcnioNb30BAHHE CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa nof,
EHAeOMaTep”aHOB)' . PYKOBOACTBOM IeJiarora.
acTBOPEHHE BELECTE C pas/IMiHON BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI
I;IaCTBOPHMOCT“O' c onopo# Ha MHGOPMALMIO U3 y4eOHHKA U CIPABOYHbBIX
CCIe/loBaHNe paCTBOPOB KUCJIOT 1 MaTepuaJsioB, FPaMOTHO UCIOAb30BATh U3y4eHHbIH
LueJIoHeHn C IOMOIIbI0 HHAMKATOPOB. MOHATUHHBIN annapar Kypca XMMUM HoCJe
NabopatopHble U npakTMueckne pabotbl Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.
IIpakmuyueckasa paboma:
Ne 6. [IpuroToBjieHHe PacTBOPOB C
onpeJieIEHHON MaccoBOH JloJied
pacTBOPEHHOTO BelllecTBa.
Tema 8. Teopus sekTpouTHIeckoil | PaCKpbIBaTh CMBIC/ U3yYaeMbIX OHATHH, & TAKXKe CMbICI
JJIEKTPOIMTHYECKA | 1yccomparm, DJleKTpOHTHYECKAs TEOPHHU 3JIEKTPOJUTHYECKON AUCCOLMALIMU C OIOPOH Ha
A AUCCOLMALHA. CXEMBI.
A fiHar JIACCOIINALIHSL. ONeKTPOINTHI u
XuMHYecKre O6BACHATb NPUYMHBI 3JIEKTPONPOBOJ-
HEUIEKTPONUTEL.  KaTnoHBI,  aHHMOHBL
peakiuu B N HOCTH BOJJHBIX PaCTBOPOB C IOMOLIbIO Nefarora.
pacTBopax Mexanusm  aucconuaunu  BEleCTs ¢ CocTaBASAIT ypaBHEHUs AUCCOLUALMU KUCIOT, lieouel u
(54) pasJniHBIMU BUJAMU XUMHUYCCKOM CBA3H. coJiel, TOJIHbIE U COKpaLéHHbIE HOHHbIE YPAaBHEHUS

TlonsTre *

OCTETIeH! JIACCOLIHAIHH.
CunbHBIE U Ca0bIe IICKTPOIIUTHI.
Peaknun woHHOTO OOMeHa. YcCIOBHUS
MPOTEKaHHUs Peakiii HOHHOTO OOMEHa 0
koHIa. [lonHble W cOKpam€éHHbIE HOHHbBIE
YpaBHEHUS peaxuwuii. Xumuyeckue
CBOMCTBAa KHCJIOT, OCHOBAaHHH W COJIEH B
cBeTe MpeACTaBICHUN 00
JIEKTPOIUTHIECKON JTIUCCOLIHAITHH.
KauecTBeHHBIE peakiuy Ha KaTHOHBI U
AQHWOHBI: HOHBI XJIOPUA-, OPOMHUI-, HOTUII-,
cynbdar-, kapOoHaT-, cuimkat-, Qocdar-
AQHWOHBI,  THIPOKCHUA-MOHBL,  KATHOHBI
aMMOHHS, MarHuisi, KajblHs, aJIOMHAHUS,
xkenesa (2+) u (3+), memu (2+), nmHKa,
MPUCYTCTBYIOIIHE B BOJHBIX pacCTBOpaXx.

JleMoOHCTpanumu

XMMHUYECKHUX peaKl|uii MIOHHOI0 06MeHa.

[I1aHMpOBATh U OCYLIECTBJIATH Ha MPAaKTHKe XUMHUYeCKHe
3KCIlepUMEeHTBI, IPOBOANTD HAOJII0/IeH S, fe/1aTh BHIBOJbI
0 pe3y/IbTaTaM 3KCIepUMeHTa I0c/Ie NpeABapUTeTbHON
paboThL.

CnenoBaTb NpaBUiaM 6e30MacHON paboThI B J1TabOpaTOpUHU
NP UCII0JIb30BaHUH XUMUYECKOH MOCYAbI U
060pyZI0BaHHUs O/, KOHTPOJIEM Nlefjarora.

[Ipou3BOUTE BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI
C ONoOpoH Ha MHPOPMAIHIO U3 YIEOHUKA U CITPABOYHBIX
MaTepuaJsIoB, [PaMOTHO UCI0JIb30BATh U3yYEeHHBIH
MOHATUIHBIN annapaT Kypca XMMHUH 10CJIe
pe/BapUTEIbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

HWcnosib30BaTh NpHY BHINOJIHEHUH yUe6OHBIX 3a/JaHUH U B
Mpolecce UCCeL0BaTebCKOM J1eTeNbHOCTH HAydHO-
MOMYJISIPHYIO JTUTEepPaTypy XUMHUUECKOI'0 COAep>XKaHHUs,
CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa noce
KOHCYJIbTAlLlUH C NIef;aroroM
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JJIeKTpUYecKasi IPOBOAUMOCTb
pacTBOPOB BELECTB; ABUKEHHUE HOHOB B
3JIEKTPUYECKOM MOJIE.

OmnbIThI, WIJIIOCTPUPYIOLHE TPU3HAKU
NPOTeKaHUs peaKIlUi HOHHOT0 06MeHa.
JlaGopaTopHble U NPpaKTUYeCKHe
pa6oThbl

JlabopaTOpPHBIH OMNBIT:

Peak1uu MOHHOTO 06MeHa B pacTBOpax
3JIeKTpoauTOB: cybdara Megu(ll) u
1&/109M, KapOOHATa HATPHUSA U COJNSTHON
KHCJIOTBI, peaKlus HeWTpaJu3aluu
MeX/y THAPOKCUOM Ka/lusd U COJIAHON
KHUCJIOTOM.

Borunciiennsa

— 110 ypaBHEHHUSIM XUMUYECKUX peaKLui

Tema 9. OCHOBHbIE
KJIACChI
HeopraHn4yecKux
coeUHEHU
(114)

Knaccuduxanusa HeopraHHu4ecKUx
coeJUHEHUH.

OKcHABL: COCTaB, KJIaccuPUKaLus
(*ocHOBHbIe, KUCJIOTHBIE, aMOTEPHBIE,
HecoJs1eo6pasyollye Ha IpUMepe OKCHJA
yriepoza Il v okenpaa asora I1*),
HOMeHKJaTypa *[losydyenue* u
XUMHUYECKHE CBONCTBA OKCHU/0B
(B3auMopecTBYE C BOJIOW, KHCIOTAMH,
IeJI04aMH).

OcHOBaHUSA: COCTAB, KaaccudrKaL s
(1eJ10uM M HepacTBOPHMBIe
OCHOBaHUS), HOMEHKJIATYPa,
dusnyecKre U XUMHYeCKHe CBOMCTBA
(B3auMoeHCTBYE C OKCUIAMHU
HeMETAJJIOB, KUCJIOTaMHU, COJISIMH),
*croco6bl NoJIy4eHus. ™

KucioTsl: cocTa, kaaccudukanus,
HOMEHKJIaTypa, Gu3nyecKre u
XMMHYecKHe CBOHCTBA
(B3auMopeiicTBHE C MeTa/lJIaMHy,
OCHOBHBIMU OKCH/]JAaMH, OCHOBaHHUSIMH,
COJISIMHU Ha IIPUMepe COJITHOM U CepHOH
KHUCJIOT), *crioco6bl nmostydyeHus.* Py
aKTHUBHOCTH METAJIJIOB.

Couu (cpefiHUe): HOMEHKJIATY DA,
CIoco0bI MOJy4YeHus], B3aUMOJeicTBHe
coJiel ¢ MeTa/UIaMH, KHC/I0TaMH,
1[eJI0YaMH U COJISIMH.

['eHeTHYeCcKas CBSA3b MEX/Y KJIaCCaMU
HEOpraHUYeCKHX COeJUHEHUH.
l'eHeTHyeckue psaabl. [IoHsaTHE 06
*aMpOoTepHBIX F'UAPOKCHAAX (Ha
npuMepe LIUHKA U aJIIOMUHUSA):
XUMHUYeCKHe CBOMCTBA B3aUMOJeHCTBHE
C KUCJIOTaMHU U L[eJI0YaMH, pa3jioKeHHe
IIpY HarpeBaHuu.*

AemoHcTpauumn

O6pasibl HeOpraHMYeCKUX BeIleCTB
pa3/IMYHbIX KJIaCCOB.
BsauMozelicTBHe pacTBOpa cepHOU
KUCA0THI ¢ okcugoM Meau(1I).
Peaknus HeTpaniusaLuu.
BbITecHeHMe OAHOTO MeTaJl/1a APYTUM
U3 pacTBoOpa COJIHU.

NabopaTopHbie U NpaKTUYecKue paborbl
JlabopaTopHbI€e OMBITHI:

40

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSAUHEHHUI
10 M1abJIoHYy.

CocraBiieHHEe CXeM CTPOCHUS OCHOBHBIX KJIACCOB
HEOpraHW4eCKUX COCIMHEHUI Ha OCHOBE ONpEJICNICHHUS.

CocraBienne GopMysI OCHOBHBIX KIIACCOB HEOPTaHHIECKHX
COEIMHEHUH U Ha3bIBaHUE UX 10 MEKAYHAPOIHOM U
TPUBHAIBHOM HOMEHKJIATypE C UCIIOIb30BAHUEM OIIPEICNICHUS U
TaOJIHMILBI PACTBOPUMOCTH.

KraccuduipoBanue n3y4aeMbIX BEIIECTB 10 COCTaBY U
cgolicmeam ¢ OTIOPOil Ha OTPEe/IENICHHUsI, CXEMBI U TaOIuILy
PacTBOPUMOCTH.

CocraBieHre TaOIUIIbI TEHETHYECKUX PSJIOB M CXEMBI
«'eHeTHUecKas B3aMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHU4eCKUX COCIMHEHUI» O PyKOBOJICTBOM IIelarora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOLIHX
XHMHYECKHX CBOUCTB M3YUCHHBIX KJIACCOB, TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCS C HICIIOJIb30BAaHUEM CXEMBI
«['eHeTHyecKkast B3aNMOCBSI3b OCHOBHBIX KIIACCOB
HEOpraHU4eCKUX COCIUHEHUI» 0 PyKOBOICTBOM IIelarora.
CocraBieHre MOJIEKYJIIPHBIX YpaBHEHUH peakuuii,
WUTIOCTPUPYIOIUX XUMUYECKHUE CBOIICTBA U3YUYEHHBIX KJIACCOB U
€nocobvl nonyyenus BEIeCTB H3yYeHHBIX KJIACCOB, TPYIIIL, a
Taroke MOATBEP)KAAIONINX TE€HETHUECKYIO B3aHMOCBS3b MEXKIY
HUMH, C OTIOPO Ha BepOaNIbHYIO CXeMY B Ka9eCTBE 3pUTENEHON
OTIOPEL.

CocTaBieHne MOJNEKYIAPHBIX YPAaBHEHHH PEAKIHi 110 cXeMaM ¢
MpeIBapUTEIBHBIM 00CYKIEHHEM BBIOOpa pearupyronIinx
BEILIECTB.

Brluncnenue o ypaBHeHUSIM XUMHUECKUX PEAKLUI KOINYECTBa,
00BEMa, Macchl BEIECTBA M0 KOJIMUECTBY, 00bEMY, Macce
peareHToB WIU NPOAYKTOB PEaKIUHU 10 aTOPUTMY.
[TnarupoBaHne U OCYIIECTBICHHE HA MPAKTHKE XHMIIECKOTO
SKCIIEPIMEHTa U HaOIIOAEHHUS 1T0]] PYKOBOICTBOM yIHTEIIS.
DopMmynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C
HCTIOIB30BAHIEM OTIOPHBIX CIIOB.

DopMynrpoBaHHEe C TOMOIIBIO NI€arora 1 BbIIOJHEHUE MPaBUIl
6e3omacHol paboTHI B TAOOPATOPHH TIPH UCHOJIB30BAHUI
XUMHUYECKOW NOCYIbl U 000pYIOBAHHUS.

Vcrionp30BaHue MPH BHIMOJIHEHUN Y4eOHbIX 3a1aHUN U B
MpoIecce UCCIIN0BATENBCKOM eI TeIbHOCTH HAyTHO-
MOMYJIIPHOH JTUTEPaTyphl XUMHUYECKOTO COZIp KaHN,
CIIpaBOYHbIE MaTepHUaIb, pecypcsl MIHTepHeTa, OCYIIeCTBICHUE
BBIOOpA IOJ] PyKOBOACTBOM HACTaBHHKA.

BbICTpaI/IBaHI/Ie pa3BépHyTbIX NUCBMEHHBIX U YCTHBIX OTBETOB C
ornopoit Ha HpOPMaLHUIO U3 YueOHHMKA U CIIPABOYHBIX
MaTepuaoB, TPaMOTHOE HCIOJIb30BaHUE U3YYEHHOTO
HOHATUIHOTO ammapara Kypca XMMHH ¢ UCIIOJIb30BaHUEM IIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.




B3anMopelicTBHe KMCJIOT C MeTa/llIaMHU.
[loslydyeHre HepaCTBOPUMBIX OCHOBAHMUI.
B3anMogeiicTBYe HepacTBOPHUMBIX
OCHOBaHUH C KHCJI0TaMH.

Paznoxenue rugpoxcuga megu(1l) npu
HarpeBaHMM.

[IpakTHyeckas paboTa:

Ne 7. Pemienue akcriepuMeHTaJbHbIX
3aza4 1o TeMe «OCHOBHBIE KJIACChl
HEOPTaHU4YeCKUX COeIMHeHU».

BbluncneHus
— I10 YPaBHEHUAM XUMHYECKUX peaKum?I

Paspen 3. BewwecTBo un xumnueckue peakuuu, 44

Tema 10. *TloHsITHE O CKOPOCTH XHMHYECKOH pPEeaKIHy.
Xumuueckue @DaKTOpbI, BIHUAIOLIME HA CKOPOCTh XUMUYECKON
peakuun. OCHOBHbIE | neqyyy [lomsTHE O  FOMOTEHHBIX M
3aKOHOMEPHOCTH

TETEPOTeHHBIX  peakiusax.  [lomstue 06
XMMUYECKNX

- 06paTI/IMLIX n H606paTI/IMLIX XUMHUYCCKHUX
peakumii (44)

peaKkuusix. ITousiTe 0 XUMHYECKOM PpaBHOBECHU.
CMCIJ_[eHI/Ie XUMHYCCKOI'0 paBHOBECHA. qDaKTOpLI,
BJIMAOIIUE Ha CKOPOCThb XUMHAYECKOI pCaKkuu 1
TIOJIOKCHHUEC XUMHUYECCKOT'O PpaBHOBECHUA.
Knaccmanaum{ XHUMHYCCKUX peaKL[I/Ii/’I 10

pa3HBIM OCHOBAHUSIM. ™

PackpsIBaTh CMBICT H3y4aeMbIX HOHITHH ¥ IPIMEHATH 3TH
TIOHSTHUS IPU ONTUCAHHUH CBOMCTB BEIIECTB U X
MIPEBPALICHUM.

KrnaccngunupoBats XUMHYECKHE PEAKIUH IO Pa3IMIHBIM
MIPU3HAKAM.

Y cTaHaBJIMBAaTh 3aBUCUMOCTh CKOPOCTH XMMUYECKOM
PEaKINU OT Pa3INIHBIX (PaKTOPOB MO PYKOBOJCTBOM
YUHUTEIS.

[IporHO3MpOBaTH BO3MOKHOCTH MPOTEKAHHUS XUMHUUECKIX
MIPEBPALICHUI B pa3IMYHbIX YCIOBUAX MOCIE
TIpeABapUTEIILHONW pabOTHI.

DrpenensiTb OKUCIUTENb U BoccTaHoBUTENb B OBP.
COCTaBIATH 3JIEKTPOHHBINH OaJaHC PEaKIUu.

[IpOM3BOIUTH BEIMHCICHUS IO XUMUUECKUM YPABHEHUSIM T10
aITOPHUTMY.

BeICTpanBaTh pa3BEPHYTHIC MIICHMEHHBIE M YCTHBIE OTBETHI C
OIOpO¥ Ha MH(POPMALUIO U3 YU4eOHNKA U CIIPABOYHBIX
MaTepHanoB, FPaMOTHO UCIIOIb30BAaTh U3Y4EHHbII
MOHATUHMHBIN anmnapar Kypca XUMHH IOCIIe
NIPEIBAPUTENBHOIO CTPYKTYPUPOBaHUS MaTepuaa.
Hcnionp30BatTh MpH BEIOTHEHUH YI€OHBIX 3aJaHUH U B
TIpoLIeCcCe UCCIIE0BATENbCKOM NeATeIbHOCTH HAyIHO-
MOMYJSIPHYIO JINTEPATyPy XUMHIECKOTO COAEePKaHUs,
CIIpaBOYHBIE MaTepHabl, pecypcsl MHTEpHETA MTOCTEe
KOHCYJBTAINH C TIEAaroroM.

PacKpbIBaTh CMBICI N3y4aeMbIX MOHSTHIL, a TAKKE CMBICI
TEOPHHU JIEKTPOIUTHUECKON JUCCOLUALNU ¢ OTIOPOH Ha
CXEMBI.

DOBSICHATD TPUYMHBI AIEKTPOIIPOBOIHOCTH BOJHBIX
PacTBOPOB C MOMOIIBIO MEarora.

CoCTaBIATh ypaBHEHHS AUCCOIUAINN KHUCIIOT, MIeIovYei 1
CoJIeH, MOJIHBIE ¥ COKPALEHHBIE HOHHBIE YPABHEHUS
XMMHYECKUX PEaKIUii HOHHOTO OOMeHa.

[InaHMpOBAaTh U OCYIIECTBIATH HA IPAKTUKE XUMHUYECKHE
9KCTIEPUMEHTBI, TPOBOIUTH HAOIIOACHHS, IETaTh BBIBOIBI
0 pe3yJbTaTaM KCIIEPUMEHTA 110CIIe IPEABAPUTEIILHON
paboThI.

CrnenoBats npaBuiaM 6e30macHoil paboTH B TabopaTopuu
TIPU UCTIONB30BAHNH XUMUYECKOH MOCY B H 000PYTOBAHHS
0] KOHTPOJIEM Hearora.

[TpOM3BOIUTE BEIYHCICHNUS [0 XUMUYECKUM YPABHEHHUSIM.
BBICTpanBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha MHPOPMALIUIO U3 YUeOHNKA U CIIPABOYHBIX
MaTepUaJIoB, TPAMOTHO UCII0JIb30BATh U3Y4EHHBIH
MOHATUHHBIH anmapar Kypca XUMHH MOCIe
TIPeABapUTEIILHOTO CTPYKTYPUPOBaHHS MaTepHaa.
Vcrionp30BaTh MpH BEIMOTHEHUH YI€OHBIX 3aJaHUH U B
TIpoIiecce UCCIIE0BATEIbCKOM NeITeIbHOCTH HAyIHO-
TIOMYJSIPHYIO JINTEPATyPy XUMHIECKOTO COJePKaHus,
CIpaBOYHbIE MaTepHUasl, pecypcsl MIHTepHeTa nocie
KOHCYJIbTAllUU C NIEAAroroM
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9 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBalowme AaHHbIN
pasgen nporpammbl,

M KOIMYeCTBO 4acos,
oTBOAMMOE Ha UX
n3y4yeHue

OCHOBHOEe cogep:KaHue

OCHOBHbIE BUAbI AEATE/IbHOCTH
ob6yuatowmxca

Pa3ge 1. BemecTBo U xMMu4eckue peakuuu (104)

IloBTOpEeHMe U
yriay6/ieHue 3HaHUu i
OCHOBHBIX pa3/iesoB
Kypca 8 kiacca
(104)

IIepuoauueckuii 3akon. [lepuoanyeckas
CHUCTEMa XUMUYECKHX 3JIEMCHTOB

. U. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XHUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIHs, KAJbIIUSA 1 UX
COEIMHEHHI B COOTBETCTBUH C
MOJIO’KEHUEM DJIEMEHTOB B
MEPUOMYECCKOI CHCTEME U CTPOCHUEM UX
aTOMOB.

Krnaccuduxanus n HoMeHKIaTypa
HEOPTraHWYECKUX BEIECTB
(MexIyHapoaHas ¥ TPUBHAIbHAS).
XUMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3IMIHBIM KJIaccaM
HEOPTraHUYECKUX COCTUHCHHIA.
T'eHeTHYeckas CBSI3b HEOPTaHUICCKUX
BEUIECTB.

CTtpocHue BenecTBa: BUABI XUMHUYECKON

CBSI3U U TUITBI KPUCTAJIIIMYECKUX peH.IéTOK.

*3aBHCHMOCTB CBOMCTB BEIIECTB OT UX
CTpOEHUS. ™

XuMHuecKkne peakiuy. Kiaccudukanus
XUMHYECKUX PEaKIUi 10 Pa3InIHbIM
OCHOBAHUSIM.

Teopus 3JEKTPOIUTHISCKON
JFCCOINAINH

JleMOHCTpanumn

1. Mogenu KpUCTa//IN4eCKUX PelIETOK
HeOpTaHUYeCKHUX BelleCTB.

2. KopotkonepuonHas u
JUTHHHOTIEPHOIHAS (DOPMEI
IMeproauyecKoil CHCTEMBI XHMHUUECKUX
snemenToB JI. . MenpeneeBa
IMpakTnueckas pabota Ne8 «Peakiun
HMOHHOTO 0OMeHa»

IIpaktudeckas pabora Ne 9
«KauecTBeHHBIE peaKIUy HAa HOHEI B
pactBope'".

Konrponshas padora Ne6
«IEeKTPOINTHIECKAS TUCCOLIHALIHS)

XapaKTepu30BaTb XUMHUYECKHE 3JIeMEHThI IEPBBIX TPEX
MEPHO/IOB, KU U KaJIbIUS [0 UX MOJ0KEHHUIO
B [lepuoanyeckoit cucteme /. U. MeHpesneeBa c onopoi
Ha aJITOPUTM.

KnaccuduruypoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE
Bell[eCTBA U3Y4YeHHBIX KJIACCOB C ONIOPOH Ha CXeMY,
TabJIMIy PAaCTBOPUMOCTH.

OnuceiBaTh 061Me XMMHUYECKHe CBOMCTBA BEIeCTB
Pa3/IM4YHBIX KJIAaCCOB, TOATBEPK/AATh CBOWCTBA
npuUMepaMHy MOJIEKYJ/ISIPHBIX YPaBHEHUH XUMHUYECKUX
peakiui c oNOpoi Ha CXeMy.

OnpeaensiTb BUA XUMUYECKON CBSI3U U THIT
KPUCTA/INYeCKON pelIETKH BelllecTBa C ONIOpoi Ha
CXeMy.

[IporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT
HX CTPOEHUs MOCJIe IpeiBapUTENbHOr0 pa3bopa.

BricTpauBaTh pa3BépHYThble NUCbMEHHbIE U YCTHbIE
OTBETHI C ONIOPOY Ha
nH}opMalHIo U3 Y4eOHUKA U CIPABOYHBIX
MaTepHasioB, FPAMOTHO UCIOJIb30BATh U3yYEHHbIN
NOHSITUHHBIN annapaT Kypca XUMHUH.

HMcnosib30BaTh NpyY BLINOJIHEHUH YUe6GHBIX 3a/JaHUH U B
Hpoliecce UCC/Ie[0BATENbCKOH e TeIbHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMUYECKOTO COlepKaHuUs,
CIpaBOYHbIEe MaTepHUaJIbl, pecypchl MHTepHeTa noy,
PYKOBOJCTBOM Iejarora.

PackpbIBaTh CMBICIT TEOPHH ITEKTPOTUTHIECKOI

nucconuanuy. OOBSICHITE IPUYHUHBI AJIEKTPOIPOBOAHOCTH

BOJIHBIX PACTBOPOB;

CocCTaBisATh ypaBHEHHS AUCCOLUALIMN KUCIIOT U IEeTI0YeH,

HOJIHBIE ¥ COKPAICHHbIE XUMUYECKHE YPaBHEHHUS

XUMHYCCKUX peakunﬁ HOHHOI'0 OOMEHa.

Paspen 3. HemeTa/l/Ibl M MX coeJMHEHMA (24 4)
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Tema 3. O6mas
XapaKTepUCTHKa
XHMHYECKHX
ajiemeHTOB VIIA-
rpynimbl. 'ajoreHbl
(44)

O611as1 XapaKTePUCTHKA FaJoreHoB.
Oc06eHHOCTH CTPOEHHUsI aTOMOB 3THX
3JIeMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucenus. CTpoeHue u
¢dusnveckre CBOWCTBA NPOCTHIX
Bell[eCTB — aJIoreHoB. XUMHYeCKHe
CBOHCTBaA Ha IpHMepe XJIopa
(B3auMogelcTBHE C MeTALIAMY,
HeMeTaJUIaMU - BOJJOPOJIOM U
KHUCJI0POJ oM, *1esoyamu*).
XsopoBogopoj. CosisiHast KMCIOTa,
XMMHYeCcKHe CBOIMCTBa, *nosyyenue*,
npruMeHeHUe. KauecTBeHHbIe peaKLUU
Ha raJIoreHU/i-HoHbIL. *[leficTBHe XJI0pa
Y XJIOPOBOJZI0PO/iA HAa OPraHU3M
YeJsioBeKa.* BaxkHel1re XJIOpUbI U UX
HaxOXJeHHe B IpUpOJie.

JleMoHCTpanumu
BPI,ELeOMaTepI/IaJIbI: raJIOreHbl U UX
COeJJMHEHUS.

06pa3sibl XJI0PU/IOB.
JlaGopaTopHble ¥ NPpaKTHYEeCKUEe
pa6oThbl

JlabopaTOPHBIH OIIBIT:
PacnosHaBaHue x/JI0pUA-HOHOB.

OGBsCHATD 06LIKE 32aKOHOMEPHOCTH B UBMEHEHUH
CBOMCTB HEMETAJVIOB U UX COeIMHEHUH B IpeJiesax
MavlbIX IEPUO/0B U IVIaBHbIX NoArpynn [leproandeckoit
CHCTEMbI XUMUYECKHX 3/IEMEHTOB C yYETOM CTPOEHHUS UX
aTOMOB C MCII0/Ib30BaHHEM CXEMBI.

XapakTepu3oBaTbh pU3HYeCKHE U XUMHUYECKHe CBOWCTBA
IPOCTBIX BEIEeCTB raJoreHoB (Ha IpUMepe XJjopa) U
CJIOXKHBIX BellleCTB (X/I0pOBOLOPOAA, XJIOpUJA HATPHs),
CIOCO6BI UX MOJIyYeHUs], IPUMEHEeH e U 3HaYeHHUe B
HNPUPO/ie U )KU3HU YesI0BeKa I10C/Ie CTPYKTYPUPOBAHHUS
MaTepHasa.

Onpe/ieIATh raJIoTeHU/-MOHBI B paCcTBOPE C
UCII0JIb30BaHMEM TabJIuIbl "XapaKTepHble peakliu1 Ha
AHHOHBI".

[11aHUPOBATH U OCYILECTBIIATD HA IPAKTHKE XUMHYECKHe
3KCIepUMEHTB], IPOBOAUTD HAOIIOAEHHUS, [lelaTh
BBIBO/IbI 110 pe3y/IbTaTaM 3KCIIepUMEHTA 10CJIe
npeJBapUTeJbHON paboThl.

Ciie0BaTh paBUIaM 6€30MacHOM paboThI B
JIabopaTOPHUH MPHU UCIIOIb30BAHUU XUMHUYECKOH MOCYAbI
¥ 060pyil0BaHMS 10/, PyKOBO/ICTBOM Nejiarora.

BricTpauBaTh pa3BEpHyTble NMCbMEHHbIE U YCTHbBIE
OTBETHI C OTIOPOH Ha UHPOPMALMIO U3 yYeOHUKA U
CNPaBOYHBIX MaTEPHAJIOB, TPAaMOTHO MCI0JIb30BATh
M3y4eHHBbIH MOHATUHHBIA annapaT Kypca XMMHH.

Hcnosib30BaTh NpHY BBINOJIHEHUH yUe6GHbIX 3aJaHUH U B
nporecce UCCIeA0BaTelbCKOMN JesTeJIbHOCTH Hay4HO-
HONYJISIPHYIO JIUTEepaTypy XUMHUYECKOT0 COlepXKaHus,
CIpaBOYHble MaTepHUaJbl, pecypcbl MHTepHeTa

Tema 4. O6mas
XapaKTepHUCTUKa
XUMHUYECKHX
3seMeHTOB VIA-
rpynmsl. Cepa 1 eé
coeauHeHus (5 4)

O611as xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnbl. OCOGEHHOCTH CTPOEHHUS
aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJ1s1 HUX CTelleHU
okucyeHus. CTpoeHue u pusnyeckue
CBOWCTBA NPOCTHIX BELIECTB —
KHCJIOPOJiA U CePBl.

AnnotponHbie MoAuUKALIUN
KHUCJI0PO/ia U cepbl. XUMUYeCKHe
cBoiicTBa cepbl. CEpoBOAOPO,
cTpoeHue, U3UYecKre U XUMUUYeCKHUe
CBOUCTBA (KUCJIOTHBIE U
BOCCTAHOBUTeJIbHBIE). OKCUABI CEPBI
KakK [pe/ICTaBUTEHN KUCIOTHBIX
okcuzoB. CepHast KUCJIO0TA,
dusuveckre U XUMUYECKUE CBOMCTBa
(o61mMe kak nmpeCcTaBUTES K1acca
KHUCJIOT U ClenupuiecKue),
npruMeHeHue. CepHUCTasA KUCJIO0TA.
*XHUMHUeCKHe peaKLuy, Jexallye B
OCHOBE IPOMBIILJIEHHOTO crioco6a
NoJIy4eHUs cepHOH KucaoThL* Con
CepHOU KUCJIOThI, KaueCTBeHHast
peakuus Ha cy/ibaT-HOH.
HaxoxgeHue cepbl U €€ coeJUHEHUN
B Ipupo/e. *XuMHyecKoe 3arpsisHeHHe
OKpY»Kalollei cpe/ibl COeAMHEHUSMH
cepsl (KUCJIOTHBIE TOXK/Y,
3arpsi3HeHHe BO3/iyXa U BOZ0EMOB),
Croco6bl ero NpefoTBpalleHus.*

JleMoHCTpanum

Kosneknuu (BugeomaTepuasbl): cepa
U eé coeIMHEeHMUS.

O6yrinBaHHe caxapa noj JelcTBueM
KOHIIeHTPUPOBAaHHOM cepHOI

O6BSCHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3sieMeHTOB VIA-rpynmnsl ¥ UX coeJUHEHUH
C Y4ETOM CTPOEHUS UX aTOMOB C OIIOPOH Ha CXeMY
"W3MeHeHMe paJiuycoB B MOArpynnax".
XapakTepusoBaTh pu3NUeCKHe
Y XMMHU4YeCcKHe CBOMCTBA IPOCTOr0 BelllecTBa CEPhI U eé
coeIMHEHUN (CEPOBOAOPO/Ia, OKCU/IOB CEPBI, CEPHOM
KHUCJIOTHI, Cy1bPaTOB), CIOCOGHI UX MOJIYYEHHS,
IpUMeHEeHHe U 3HaUYeHHe B IPUPOJie U )KU3HU
YyeJIOBeKa € OIIOPOH HAa CXeMY U IJIaH.

OnpenensaTb HaJM4YKe CyJbpaT-UOHOB B PacTBODE.

O6BSICHATD CYLHOCTb 3KOJIOTUYeCKUX Npo6JieM,
CBSI3aHHBIX C NepepaboTKOM coeJUHEHUH cephl ITocIe
CTPYKTYpHUPOBAHUSA MaTepHaJa.

[11aHUpOBaTh M OCYIIECTBAATD Ha MPAKTHUKe XUMHYeCKHe
3KCIepPUMEHTBI, TPOBOJUTb Hab/II0/ieHus, ieJIaTh
BBIBO/IbI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CieoBaTh paBUIaM 6e30NacHOM paboThl B
J1abopaTOPHUH MPHU UCI0Ib30BaHUU XUMHUECKOU
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[TpoU3BOAUTE BBIUHUCIEHHUS 10 XUMUYECKUM
ypaBHEHUSIM 10 aITOPUTMY.

Hcnonb30BaTh NpHY BBINOJHEHUH yUeOHBIX 3aJJaHUH
TeKCTbI y4e6HHKA, CIPaBOYHbIe MaTepHasbl
(ITepuognyeckyro CUCTEMY XMMHYECKHUX 3J1eMEHTOB
Jl. U. MeHiesieeBa, TabJIMIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHMH U COJIeN B BOJiE, 3JIEKTPOXUMUYECKUH P,
HaIpsPKeHUH MeTaslIoB).

Hcnonb30BaTh NpY BHINOJHEHUH y4ie6-

HBIX 33/IaHUH U B IIPOLIECCe UCCIe[0BATEIbCKOM

JlesITeTbHOCTH HAyYHO-TIONYJISIPHYI0 JINTEPaTypy

XUMUYECKOI0 COJlepKaHusl, CIPAaBOYHbIE MaTepHaJIbl,

pecypchbl HTepHeTa

1ocJIe KOHCY/IbTALMH C I1e/laroroM
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KHUCJIOTBIL.

JlaGopaTopHble U NPpaKTHYeCKHe
pa6oThbl

JlabopaTopHbI€ ONbBITHI:
O6HapyxeHue cyabdaT-nOHOB.
B3anMopeiicTBre pa36aBieHHON
CepHOH KHUCJIOTBI C LIUHKOM.
Borunciiennsa

T10 YPaBHEHUAM XMMHUYECKUX PeaKIii;

Tema 5. O61asa
XapaKTepUCTUKaA
XMMHYECKUX
3jieMeHTOB VA-
rpynnsl. A3ot, pocdop
U UX COeJUHEHUA

(74)

0611128 XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. OcCOGeHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JIJI1 HUX CTeNeHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHHe B IPUPOJE,
¢du3nyecKre U XUMUYECKHe CBOMCTBa
(B3auMozelicTBHE C MeTa/lJIaMHU U
HEMeTa/UIaMH - KUCJIOPO/IOM U
BoZiopozioM). Kpyrosopot a3oTa B
npupoje.

AmMuak, ero dpusndeckre u
XUMHYeCKHe CBOUCTBA (OKUCJIEHHE,
OCHOBHbIE CBOHCTBa BOJJHOTO
pactBopa), *nosydyenue* u
npuMeHeHue. COIM aMMOHHUS, UX
dusnyecKre U XUMHYeCcKHe CBOWCTBA
(pa3/ioxkeHuUe, B3aUMOJIEUCTBHE CO
11eJI049aMHM ), TIPUMEHEHUE.
KauecTBeHHas peakijus Ha HOHbI
aMMOHUS.

A30THas KUCJI0Ta, eé pu3nyeckue

Y XUMHUYeCcKHe CBOHCTBA (061re Kak
Npe/CTaBUTEIs KJIacca KUCJIOT U
cnenuduyeckue). A30THUCTAs KUCJIOTA.
Hcnonb3oBaHKWe HUTPATOB U Cosleit
aMMOHHS B Ka4yeCTBe MUHEPa/bHbIX
yA00peHU.

*XHMHYecKoe 3arpsi3HeHHe
OKpY>Kalollel cpesibl COeJUHEHUSIMU
a30Ta (KUCIO0THBIE JOXK/H,
3arpsi3HeHHe BO3/1yXa, TOYBbI U
BOZI0éMOB).*

docdop, *annoTponHblie
Moaubukanuu dochopa*, dusudeckue
Y XMMHYeCKHe CBOMCTBA
(B3auMoAeiCcTBHE C MeTaJIaMHy,
HeMeTaJUIaMH, *KOHILeHTPUPOBaHHOU
a30THOH M CepHOM KHCI0TaMM).*
Oxcup pocoopa(V) u dochopHas
KHUCJI0Ta, PU3NYeCcKUe U XUMUYeCKHe
CBOHCTBa, nosiyyeHue. KauectBeHHast
peakuus Ha ¢pocaT-HUOHBL
HWcnosb3oBanue ¢pocdhaToB B KauecTBe
MUHepaJbHBIX Y06peHUH.
3arpsi3aHeHHe IPUPOSHBIX BOJOEMOB
docoaramu. JleMoHCTpaALUH

Konnekuuu: dpocdop u ux
COeJUHEHUSI.
BzaumMopeiicTBue
KOHIIEHTPUPOBAHHOM a30THOH
KHCJIOTBI C MEJIbIO0.

JlaopaTopHbIe M NPAKTHYECKHE

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3J1eMeHTOB VA-Ipynnbl U UX COeJUHEHUH C
y4€TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTbh pU3HYECKHE U XUMUYECKHe CBOWCTBA
HPOCTBIX BeleCTB a30Ta U ¢pocdopa 1 UX coeAUHEHUH
(amMMHaka, cosieli aMMOHH$, a30THOH KU CJIOTBI,
HUTpaTOB, okcuga pocdopa(V) 1 pochopHON KUCIOTEI,
docdaToB), cnocobbI UX NOJNYyYEHHUs, IPUMeHEHHe 1
3Hau€eHHMe B IPUPOJie U XKU3HHU YeJI0BEKa C
HCIO0JIb30BAaHUEM CXEMBI.

OnpenensiTb HOHBI aMMOHUS U pochaT-HOHBI B pacTBOpe
C UCTOJIb30BaHUEM Tab MLkl "XapaKkTepHble peaKLUU
Ha KaTHOHbI U aHUOHBI".

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX NTP06JIeM,
CBSI3aHHBIX C HAX0XK/eHUEM COeJUHEeHUH a30Ta U
docdopa B okpyKarouiel cpeje.

[I1aHMpPOBATE U OCYLIECTB/IATE HA NPaKTHKe
XUMHYEeCKHe 3KCIIePUMEHTHI, TPOBOAUTb HAO/II0eHuUs,
JleJ1aTh BBIBOAbI 110 pe3yJibTaTaM 3KCIlepHU-MeHTa.

CiieioBaTh NpaBuUiaM 6e30MacHOM paboThI B
J1abopaTOPUH TP UCII0/Ib30BaHUU XUMHUYECKOH
HOCy/Abl U 060pYy0BaHUS.

[Tpou3BOAUTD BBIYHCIEHUS 10 XUMUYECKUM
YPaBHEHUSIM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH
TEKCTbl y4eGHUKA, CIPaBOYHbIe MaTePHaJIb
(meproHYECKYIO CUCTEMY XMMHUYECKUX 3/IEMEHTOB
[1. U. MeHzienieeBa, TabJIMLy pacTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJied B BOJie, 31eKTPOXUMUYECKUH pAf,
HanpshKeHUH MeTasloB).

Hcnonb30oBaTh NpU BBINOJHEHUH Y4e6HBIX 3alaHUH U B
npoliecce UCCIe0BaTeNbCKOH e TebHOCTH HAyYHO-
HOIYJIIPHYIO JIMTEPATYPY XUMHUYECKOI'0 COJlEPXKaHUS,
CrpaBOYHbIE MaTepHaJbl, pecypcbl UHTepHeTa noce
KOHCYJ/IbTALMH C T1e/JaroroMm
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pa6oThbl

JlabopaToOpHbIE ONBITHI:

1. BsauMogeicTBHE coJieli aMMOHUS

C LIEJI0YBIO.

2. 0O3HaKoMJIeHHe ¢ 06pa3naMu
a30THBIX U GoCcHOPHBIX Y 0OpEeHUA.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMHUaKa, U3yyeHue
€ro CBOMCTB.

Buryucaenus
— 110 ypaBHEHUAM XUMHUYECKUX
peakuui

Tema 6. 06125
XapaKTepuc-

THUKa XMMHYEeCKHUX
3jieMeHTOB IVA-
rpynnsl.

Yriepoa v KpeMHMH U
UX COeJUHEHMUS

(84)

Yruiepog, aJlyIoTPOINHbIE
Moaudukanuu (rpadur, anmas),
pacnpocTpaHeHHe B IPUPO/E,
¢du3nyecKre U XUMHYeCKHe CBOMCTBaA.
Apncop6uus. Kpyrosopor yriepozga

B IpUpoOJie.

Oxcuabl yriepoja, ux usnyeckue

Y XMMHU4YeCKHe CBOWCTBA
(B3auMopeiicTBHE C MeTa/JIaMHy,
HeMeTaJ/IaMH, *KOHLIeHTPUPOBaHHOU
a30THOM U CepHOM KHCI0TaMu)*, ux
JlelicTBUe Ha KUBble OpPraHU3MBI,
*noJiyyeHHe™* 1 NpuMeHeHUe.
*JKoJIOrUYeCKHUe MPo6JIEMBI,
CBsI3aHHbIE C OKcHIoM yraepoaa(IV);
rUIoTe3a rJ106aJbHOTO NOTEeIJIEHHS
KJIMMaTa; NapHUKOBLIN a3 dekT.*
YroJibHast KHC/I0Ta U €€ CoJIY, UX
dusnyecKre U XMMHYeCKHe CBOKUCTBA,
nosiyyeHue v IpuMeHeHHe.
KauecTBeHHas peakijus Ha KapOoOHAT-
MOHBL *Mcrosip30BaHNe Kap6OHATOB B
ObITY, MeIMIIVHE, IPOMBIILJIEHHOCTH,
ceJIbCKOM X035iCcTBe.*

KpemHu#, ero pusnyeckue u
XMMHYecKHe CBOWCTBA (Ha NpuMepe
B3aUMO/IEHCTBUSA C METAJIaMH U
HeMeTa/llIaMH), *ojlydeHue U
IpUMeHEeHUeE B 3JIEKTPOHUKe.*
*CoeMHeHMsI KpeMHUS B IpUpO/e.
O61Me npeAcTaBaeHUs 06 OKcUje
kpeMHUsA(IV) 1 KpeMHHEBOH KUCIIOTE.
CU/IMKaTB], UX UCIOJIb30BaHHE B GBITY,
Me/IMLIMHE, TIPOMBIIIJIEHHOCTH.
Baxk-HeHIIMe CTPOUTE/bHbIE
MaTepHasbl: KepaMHUKa, CTEKJIO,
LIEMEHT, 6eTOH, KeJIe306eTOH.
[Ipo6.ieMbl Ge30MacHOTo
HCIO0JIb30BaHUS CTPOUTENbHBIX
MaTepHaIoB B OBCeHEBHOM XXU3HU.*
JleMoHCcTpanum

Mojeiu KpUCTaIJINYeCKUX PENIETOK
aynMasa, rpaduTa, MOJIEKYJIbI
dynepena.

Ajncop61ust pacTBOPEHHBIX BELECTB

AKTUBUPOBAHHbBIM yFJIéM. npOTI/IBOI‘aB.

BujeoMaTepurasbl: CUJIMKAaTHAs
IPOMBILIJIEHHOCTD.

Mogiesiv MoJIeKYJl1 OpraHUYeCKUX
BelllecTB. J/laGopaTopHble U
npakKTu4ecKue paéoTsl
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O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3/1eMeHTOB [VA-rpynnsl 4 UX coeJUHEHUH
C Y4€TOM CTPOEHHs UX aTOMOB.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOHCTBA
NPOCTBIX BElleCTB yrjepoJa U KpeMHHUS U UX
coeiMHEHUH (OKCHJIOB YIyIepo/ia, yroJbHON KHUCJIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOH KUCJIOTBI,
CUJIMKATOB), CNIOCOOBI UX MOJIyYeHUs], IPUMeHEeHHe
Y 3HaYeHMe B IPUPOJie U )KU3HHU YeJIOBeKa.

OnpesensiTb KapOOHAT- U CUIIMKAT-

HOHBI B pacTBOpe.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX TPO6JIeM,
CBSI3aHHBIX C HAX0XK/IeHUEM YTJIEKUCJIOT0 ra3a B
OKpy»Kalollel cpejie.

[11aHUpPOBATH M OCYIECTBJATD Ha MMPAKTHKe XUMUYECKHe
3KCIEPUMEHTH],

[IpoBoAUTE HAbII0i€HNS, [ie/1aThb BbIBOZbI 110
pe3y/ibTaTaM 3KCIIepUMeHTa [ocJIe Npe/iBapUTeIbHON
paboThI.

CyieioBaTh NpaBuUiaM 6e30MacHOM paboThI B
J1abopaTOPUH NP UCII0/Ib30BaHUU XUMHUYECKOH
NoCy/ibl U 060pyAOBaHUS.

Hcnosib30BaTh NpHY BBIIOJHEHUH yYeOHbIX 3aJaHUH
TEKCTbl y4eGHUKa, CIPaBOYHbIe MaTePHaJIbl
(Ileproanyeckyro CUCTEMY XMMHYECKHX 3/IEMEHTOB
[1. U. MeHzieneeBa, TabJIMLy pacCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJiE, 3JIEKTPOXUMUUECKUM psf,
HaIpsDPKeHWH MeTallJIoB) MOC/e KOHCYJIbTaluu C
neJaroroM.

HMcnonb3oBaTh NpH BbINOJHEHUH Y4eOHBIX 3aJJaHUH U B
npoliecce UCCJIe0BaTebCKON JesITeJIbHOCTH Hay4HO-
MONYJISIPHYIO JTUTepaTypy XUMHUYECKOT0 COlepXaHus,
CNpaBOYHble MaTepHuabl, pecypcbl MHTepHeTa




Jla6opaTopHbld onbIT: KauecTBeHHas
peakuyst Ha KapOOHAT-HOH.
[TpakTH4YeCcKHe pabOoThI:

Ne 11. [TosiyyeHHe yryieKUCI0ro ra3a u
M3y4yeHHe ero CBOMCTB.

Ne 12. PemieHue akcneprMeHTalbHbBIX
3aja4 o teme «HemeTtanibi».

BbIyuc/ieHUs 10 ypaBHEHUAM
XMUMHYECKHUX peaKLui

Pa3ge 2. MeTa/l1bl U MX coeguHeHus (20 4)

Tema 7. O6mue
CBOICTBa METAJIJIOB
(44)

O611as XapaKTePUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJLJIOB Ha
OCHOBaHUH X MOJIOXKEHUS B
[leproanyYecKol cUCTeMe XUMUYEeCKUX
aneMeHTOB /I. U. MeHieneeBa u
cTpoeHust aToMoB. CTpoeHUe
MeTaJ/lJIoB. MeTasinyeckasi CBSI3b U
MeTa/lJInYecKasi KpUCTa/LIMdecKast
peléTKa. JJIeKTPOXUMUYECKUN pAL,
HaIpsDKeHUH MeTaloB. Pusndeckue
Y XUMHUYeCKHe CBOHCTBAa METaJlJIOB
(B3auMozeelCTBHE C KUCTIOPOJOM,
BOJIOH, KMcI0TaMu). *O611I1e Cioco6bl
HOJIyYeHHs] MeTaJLJIOB.*

*TIoHsITHE 0 KOPPO3UU METAJJIOB U
OCHOBHBI€ CIIOCOGBI 3aIUTHI OT
koppo3uu. CiiaBbl (CTaslb, YYTYH,
JIOpaIIOMUHUM, 6pOH3a), UX
NpUMeHEeHUe B ObITY U
NPOMBIIJIEHHOCTH. *

JleMoHCTpanum

O3nakoMJieHHe C 06pa3naMu
METaJIJIOB U CIJIAaBOB, UX
PU3nIECKUMHU CBOUCTBAMU.

Mogesiu KpuCTa//IN4eCKUX PELIETOK
MeTaJJIOB.

Bupeomartepuasnnl: Kopposus
MeTaJJIOB.

JlaGopaTopHble U NPaKTHYECKHe
pa6oThbI

JlabopaTopHbIE ONbBITHI:
O3HakoMJIEHHE ¢ 06pa3LaMH CIJIaBOB
MeTaJlJI0B.

3aBUCHMOCTb CKOPOCTH PeaKLuu
MeTaJlj1a C KUCJIOTOH OT PUPOJbI
MeTaJlia.

BeruuciieHust
10 YpaBHEHUSIM XUMUYECKHUX
peakuui.

PackpbIBaTb CMbICJI U3y4aeMbIX IOHATHUHN U IPUMEHATb
3TH NOHATUSA NPU ONMCAHUU CBOMCTB BelleCcTB U UX
npeBpalleHU.

OG6BSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3/1eMEeHTOB-MeTaJIJIOB U UX COeAMHEHHUH C
y4€TOM CTPOEHMS UX aTOMOB.

XapaKTepHu30BaTbh CTPOEHHE METAJJIOB, 0611He
dusnyeckre 1 XMMHYECKHE CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 001He CIOCOGHI OJNIYyYeHHs] METAIJIOB
nocJie CTpyKTypUpOBaHUsl MaTepHana.

CnespoBaTh NpaBu/iaM 6e30nacHON paGoThl B
J1abopaTOPHH NPH UCIOJIb30BAHUHY XMMUYECKOH
HOCyZAbl U 060py0BaHUS.

[Tpon3BOAUTE BBIUHC/IEHHS 10 XUMUYECKUM
ypaBHEHHUSIM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUN
TEKCTbl yueGHUKA, CIPaBOYHbIe MaTePHaJIb
(ITleproanyecKyro CUCTEMY XMMHYECKUX 3/IEMEHTOB
. U. MeHiesieeBa, TAG/IKIy PACTBOPUMOCTU KUCJIOT,
OCHOBaHMH U coJied B BOJie, 3IeEKTPOXUMUYECKUH PsJ
HaIpsPKeHUH MeTasllioB).

Hcnosib30BaTh NpHY BBINOJIHEHUH yUe6OHbIX 3aJaHUH U B
npolecce UCCe0BaTeIbCKOH JlesITeJIbHOCTH HayYHO-
HONYJISIPHYIO JIUTEepaTypy XUMHUYECKOT0 COlepXKaHus,
CIpaBOYHble MaTepHaJbl, pecypchbl MHTepHeTa noce
npeJBapyUTebHON KOHCY/IbTAI[MH C I1eJaroroM

Tema 8. BaxkHelIne
MeTaJlJIbl M UX
coeAUHEeHUs

(164)

[llesiounbie MeTabl. [losoxkeHue B
[lepuoanyeckoit cucTeMe XUMHUYECKUX
aneMmeHTOB /I. . MeHieieeBa,
cTpoeHue aToMOB. Haxox/eHue B
npupoze.

dusnyeckre U XUMHUYECKHE CBOHCTBa
(Ha mpuMepe HATPHS U KaJlus).
OKCHUBI U THAPOKCU/IBI HATPUS U
KaJsusl. [IpuMeHeHUe 11eJ104HbIX
METAJ/IJIOB M UX COeIMHEHUH.

O6BSICHATL 061111e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOVCTB 3JIeMEHTOB-MeTaJIJIOB B IPyININax U UX
COoeIMHEHUN C YYETOM CTPOEHHS UX aATOMOB.

XapakTepu3oBaTb GpU3UYECKHE U XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJIJIOB U UX COeTUHEHUH
(oKCcHAOB, THAPOKCU/IOB, COJIEH) C OOPOH Ha CXEMY,
CIOCO6BI UX MOJIyYeHHUs], TPUMeHeHHe ¥ 3HaueHHe
B IIPUPO/Ie U )KU3HH YesI0BeKa.

Pacrno3HaBaThb C MOMOIIbIO KAYeCTBEHHBIX PeaKIi HOHBI
MeTa/JIOB (MarHus, aJJIOMUHUS, IIMHKA, JKeJsie3a, MeJif) C
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lllesiouHO3EMEIBHBIE METAJIIbI
MarHui ¥ KajbL UK, CTpOeHHe aTOMOB.
[Mosoxxenue B [lepuoguyeckoit
CUCTEME XUMUUECKUX 3jieMeHTOB /l. U.
MeHeneeBa. Haxox/ieHue B Ipupoze.
dusudeckre U XUMUYeCKUe CBOUCTBA.
Baxknelyve coeiMHEHUS KaJIbLUs
(oxcuz, rUAPOKCHUS, COJIH).
*XKécTkocTb BOJbI M CIIOCOOBI €€
ycTpaHeHHUs.*

Anmomunuil. [losoxeHue B
[lepyosnyeckoy cucTeMe XUMHUYECKUX
aseMeHTOB /I. U. MeHeseeBa,
cTpoeHue aToMa. HaxoxeHue B
npupoje. Prusnyeckre U XUMHUYECKHUE
cBolcTBa. AMQOTepHbBIe CBOMCTBA
OKCHUJA U TUJPOKCHA.

Keneso. [losoxxenue B
[lepronyeckol cucTeMe XUMUYECKUX
anemeHTOB /I. . MeHienieeBa,
cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusnyeckue U XMMHUIECKHe
cBoicTBa. OKCH/bI, THPOKCUBI U
couin xese3a(1l)

v xkene3a(lll): cocras, cBoicTBa U
nosyyeHue.

JleMoHCTpanum

B3auMmozelicTBHe HaTpHUs C BOJOM.
OxkpauvBaHue JIaMeHH HOHAMU
HaTpUs U Kausl.

OxpauvBaHue JIaMeH! HOHAMU
KaJIbIIUSL.

B3auMozielicTBHe OKCHAA KaJbIUs C
BOJIOM.

BujieomaTepuasbl: TOpeHHe XKese3a B
KHUCJIOPO/JIe U XJIOpE.

JlaGopaTopHble U IPpaKTUYeCKUue
paGoThl

JlaGopaTOpHBIE OMNbBIThI:
O3nakoMJIeHHe C 06pa3aMu
QJIIOMHUHUSA U ero CIIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/A
QJIIOMUHMUS.

KauecTBeHHbIe peaKLIM1 Ha UOHBI
KeJiesa.

JKécTkocTb BOJIbI U METO/IbI €€
yCTpaHEeHHUs.

[IpakTH4eckre paboThI:

Ne 10. PemeHne akcnepruMeHTaIbHBIX
3a/Ja4 1o TeMe «MeTaJl/IbI».

BbruyucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKLHi

UCII0JIb30BaHUEM Tab/IMLbI "XapaKTepHble peaKLMy Ha
KaTHOHBI".

[11aHMPOBATb U OCYLIECTBJISTh HA IPAKTHUKE XUMHYECKHE
3KCIepUMEHTDI, IPOBOJAUTD HAOJIIOEHUS, [ie1aTh
BBIBO/IbI 110 pe3yJ/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaTthb npaBu/IaM 6e30MacHOM paboThl B
J1aboPaTOPHH IIPH UCIOIb30BAHUH XUMHUYECKON MOCY/AbI
1 060pyIOBaHUS.

[Ipou3BOAUTD BBIYHCIEHUS 10 XUMUYECKUM
yPaBHEHUSM.

BeicTpanBaThb pa3BépHyThIe NUCbMEHHBIE U YCTHbIE
OTBETBI C ONTOPOH Ha HHOPMALMIO U3 yYeOHHKA U
CNPaBOYHBIX MaTepPHaJIOB, TPAaMOTHO HCI0/1b30BATh
M3y4YeHHbI NOHATUWHBIN annapaT Kypca XMUMHUM.

HWcnonb3oBaTh NpU BBINOJIHEHUH Y4e6HbIX 3aJaHUH U B
npoliecce UCCIe0BaTeNbCKOH e TeIbHOCTH HAyYHO-
HOIYJIAPHYIO JIMTEPATYPy XUMHUYECKOI0 COJlepXKaHus,
CIpaBOYHbIe MaTepHaJbl, pecypcel UHTepHeTa

Pasaen 3. MepBOHaYabHble XMMUYECKME NOHATUA 06 OpraHnYeckux BewecTtsax, 104

Tema 9. MNepBoHaYanbHble
XMMWUYECKMe NOHATUA 06
OpraHMYyecKux BeLecTBax

O6iue npeJicTaBIeHUs] 06
0COGEHHOCTSIX COCTaBa M CTPOEHUsI

OpraHU4eCcKux COGI[I/IHeHI/Iﬁ yrjiepoja.

[lepBoHavabHbIE MOHATHUA 06
OpraHUYecKuX BelecTBax Kak
0 coeMHEHUAX  yrjepojga (MeTaH,
3TaH, OJTHWJIEH, alleTUJIeH, 3TaHOJI,

OGBsICHATb NPUYMHBI MHOT006Pa3Hsi BELECTB,
WJUIIOCTPUPOBATh B3aUMOCBSI3b HEOPTaHUYECKUX
coeiMHEHUH yTyiepo/ia U OpraHMYeCKUX BELECTB MO/
PYKOBOJCTBOM YYUTEJIS.

OGBSICHATD YC/I0BUS 6€30I1aCHOT0 HCIO0JIb30BAHUS

BELIECTB U XUMUYECKUX PeaKIUi B OBITY.

XapaKTepHu30BaThb POJib XUMHUH B Pa3JIMUHBIX chepax
JlesITe/IbHOCTH JIIO/lel, OCHOBHbIE BEIeCTBA U
MaTepHasbl, IpUMeEHsIEMbIE B )KU3HU COBPEMEHHOI'O
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IJIMLEPUH, YKCycHas kuciorta). *Ux
COCTaB M XHUMHYecKoe CTpOEeHHe.
OpraHUYecKUX

BeuiecTB.* [oHATHE O GHOJIOTHYECKH

Knaccudukanus

BAaXXHbIX BelleCTBax: »XHUpPax, 6em<ax,
U HUX pPOJIM B XKU3HHU
YeJIoBEeKa. *MaTepMaanoe €JUHCTBO
HEOpraH"u4eCcKux

yrieBoJax —

OpPraHUYeCcKUX H
coeJMHeHHI.*
[IpupojHbIe UCTOYHUKHU
yIJ€BOI0POA0B (YroJib, IPUPOAHbIH
ras, HeTh), IPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
NPOMBILIJIEHHOCTH.

4eJioBeKa.

Paszeu 4. O6o0mieHe MaTepurana mo Kypc

y «Heoprannueckas xumusi» (4 4)

Tema 10. Xumus u
OKpyKaromas cpena, 14

HoBble MaTepua/ibl U TEXHOJIOTHH.
BewecTBa 1 MaTepuaJbl B
MOBCeJHEBHOM KU3HU YeJIOBEKa.
XuMus U 350poBbe. besonacHoe
HCI0JIb30BaHKE BELECTB

Y XUMHUYEeCKUX peaKLUi B ObITY.
OCHOBBI 9K0JIOTMYECKON I'PaMOTHOCTH.
XuMHyecKoe 3arpsi3HeHue
OKpYy»Kalolileil cpesibl (IpesiesIbHO
JOMyCTHMas KOHLleHTpalus
BewectB — [1J1K).

Posib xuMuu B pelieHuU
3KOJIOTUUYECKUX ITP06JIeM

XapaKTepHu30BaThb POJib XUMHUU B Pa3JIMUHbIX chepax
JlesITeJIbHOCTH JII0/lel, OCHOBHbIE BelleCTBa U
MaTepHasibl, IpUMeHsIeMbIe B }KU3HU COBPEMEHHOI'0
YeJsIOBEKa.

. O6'BACHATD YC/I0BUSA 6€30I1ACHOr0 UCII0/Ib30BAHUSA
BeLIeCTB U XUMHUYECKHUX PeaKLUH B GbITY

AHanu3MpoBaTh U KPUTHUYECKH OLleHUBATh UHPOPMALIHIO
0 BJIMSIHUHY NPOMBIIIJIEHHOCTH, CEJIbCKOT'0 X035IHCTBa,
TPAHCMOPTA U JIp. HA COCTOSIHUE OKPY»Kalollel cpesibl.

YMeTb 0Ka3bIBaTh N1€PBYIO MOMOILb PU XUMUYECKUX
0’KOrax U OTPaBJIEHUSX.

[IpyHUMaTb y4acTHe B 06CYKJeHUU TPO6IeM
XMUMHUYEeCKOH U 9KOJIOTMYeCKON HaNpaBJIeHHOCTH,

060611eHe MaTepHuaia
0 Kypcy
«Heopranuueckas
XUMHUsY, 34

06006111eH1e U cCUCTeMaTH3al U 110
Kypcy «Heopranudeckast XaMusi»

BbICKa3bIBaTb COGCTBEHHYIO [IO3UILIUIO M0 Tpo6jieMe U
npejJjaraTb BO3MOXKHbIe IYTH eé pelleHHUsIC OlTopod Ha
nHdopMaIuio U3 yie6HUKA U CIIPaBOYHbIe MaTepHaJlbl,
pecypcbl MHTepHeTa

[Ipu paspaboTke pabGoyeill mnporpaMMbl

B TeMaTH4Ye€CKOM IIJIAHWPOBAaHUU [JOJIX)KHBI

OBITb Y4YTEHBI

BO3MOKHOCTH HCIOJIb30BaHUSA 3JIEKTPOHHBIX (IMPPOBBIX) 06pa30BaTENbHBIX PECYPCOB, ABJSIOIIUXCH yie6HO-
METOJUYECKUMU MaTepuajaMu (MyJbTUMEJUNHbIE NPOrpaMMBbl, 3JIEKTPOHHble YYEeOHUKH W 33aJja4HHUKH,
3JIEKTPOHHbIE GHOJHUOTEKH, BUPTyasbHble JIabOpaTOPHUU, HUIPOBBIE HPOrpaMMbl, KOJUIEKIUA LIHUPPOBBIX
06pa3oBaTe/JbHbIX PECYpPCOB), HCIOJb3YEMBbIMU JJs1 OOy4YeHHUS M BOCIMTAHHUS PA3IMYHBbIX TPYII
MoJ1b30BaTesel, NpeJCTaBJAEHHBIMU B 3JIEKTPOHHOM (LHdpoBOM) BHE W peajM3yILIUMU AUJAKTHYECKHE
Bo3MoxkHOCTH UKT, coiep>kaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 06 06pa30BaHUH.
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