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[NOACHUTEJIBHAA 3AIINCKA

OenepanbHas pabouas mporpaMMa Mo XUMUHU AJis 00y4aronIuXCsl ¢ 3aJePKKOU MCUXHUECKOTO
pasButus (manee — 3I[IP) Ha ypoBHE OCHOBHOTO 00IIEero OOpa3oBaHUsS IMOATOTOBIECHA HAa OCHOBE
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denepanbHOr0 rocylapcTBEHHOIO 00pa30BaTeIbHOIO CTaHJApTa OCHOBHOIO OOLIEro oOpa3oBaHUs
(ITpuxa3z Munnpocsenienusi Poccuu ot 31.05.2021 . Ne 287) (manee — ®I'OC O0O0), DenepanbHoit
aZlanTUPOBAHHONW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O 0011ero o0pa3oBaHus il 00y4aroLXCs
C OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 310p0Bbsl (IIpuka3 Munnpocseuenus Poccun ot 24 Hos6ps 2022
r. Noe 1025), ®denepanpHoii pabodeil mporpaMmbl OCHOBHOTO OOIIEro oOpa3oBaHUS 1O YYECOHOMY
npeamery «Xumus», OenepaabHON NPOrpaMMbl BOCIIUTAHMS, C YYETOM PACIPEACIICHHBIX 110 Klaccam
IpoBepsieMbIX  TpeOoBaHMH K  pe3ynpraraM  ocBoeHMs — DenepanbHON  afanTHUPOBAHHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUs JUIsi OOYYAIOIIUXCS C 3aJCpPKKOU
IICUXUYECKOTO0  Pa3BUTUSAM  DJIEMEHTOB  COJEp)KAHUSA, MPEJICTaBICHHBIX B  YHHMBEpPCAJIbHOM
kogudukatope 1o XuMuu, KoHuenmuu mpenofaBaHus y4yeOHOro mpeaMmera «XuUMHS» B
o0pa3oBarenbHbIX opranuzanusax PO, peanusyromux ocHOBHbIE 0011€00pa30BaTelbHbIE IPOTrPAMMBI.

[Tporpamma o XMMUHM pa3paboTaHa C IEJIbI0 OKa3aHUS METOAMYECKON MOMOINM YYHTETIO B
CO3JJaHMU pabovel IPOrpaMMsl O yUeOHOMY MPEAMETY.

VYueOHblii mpeaMer «XuUMHS» BXOAUT B TNpeAMETHYI0 o0nacte «EcTecTBeHHOHAy4YHBIE
npeaMeThl». B cucreme ecTecTBEHHOHAayYyHOro 00pa3oBaHMs XUMUS KaK y4yeOHBIM IpeaMeT 3aHMMaeT
Ba)XHOE MECTO B NMO3HAHWM 3aKOHOB MPUPOABI, (OPMUPOBAHUN HAYYHOW KapTUHBI MHPA, CO3JTaHUU
OCHOBBl XMUMMUYECKUX 3HAaHWUH, HEOOXOAMMBIX [UIl TOBCEJAHEBHOM >KM3HU, HABBIKOB 370POBOT0O M
0e30macHOTO ISl YeJOBEKa M OKpY)KAIoUIe ero cpeiasl odpasa >KM3HHM, a TaKKe B BOCHUTAHUU
9KOJIOTUYECKOM KYJIBTYpBHI.

YcnemHocTh U3y4eHUs] XMMHUH CBSI3aHA C OBJIAJICHUEM XMUMHYECKHM SI3BIKOM, COOJIIOACHUEM
npaBua  Oe3omacHOM pa®OTBl MpU  BBHIMOJHEHMM XHUMHMYECKOIO HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJIEHHBIX CBSI3€l XMMUU C IPYTUMHU IIPEAMETaMU HIKOJBbHOTO Kypca.

[Tporpamma BkiIIOYaeT B ceOs OCHOBBI HEOPraHMYECKOH M OpraHmyeckoil xumuu. I'maBHOMN
uaeell MporpamMMmbl SIBISIETCS CO3JaHHME 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUH 10 XUMHH,
BBIPQXXEHHBIX B (hOpME, COOTBETCTBYIONIEH BO3pacTy 00OydYaroMXCsl U UX 0COOBIM 00pa3oBaTeIbHBIM
noTpeOHOCTSIM.

B cogepxaHuum JaHHOrO Kypca HpPEJCTaBIEHbl  OCHOBOIOJAraroliue XHMHUYECKHe
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOIINE H3YYEHHE COCTaBa U CTPOEHUS BEUIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHHS, INPOTHO3UPOBAHHWE CBOMCTB BELIECTB, HCCIECIOBAaHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX MPEBpAIICHU U MyTell yIpaBJIeHUs UMU B LEJIIX MOJy4EHUS BEIIECTB U MaTEpUasIoB.

TeopeTnueckyro OCHOBY H3y4€HHS HEOPTaHMYECKOM XMMHHM  COCTABJII€T  aTOMHO-
MOJIEKyJIsipHOe yueHue, llepmommueckuit 3akoH .M. MenpgeneeBa ¢ KpaTrKUMHU CBEICHHSIMU O
CTPOEHHMH aTOMa, BUJIaX XUMHUYECKOHN CBS3H, 3aKOHOMEPHOCTSIX MIPOTEKAHNS XUMHUUECKUX PEAKIIUI.

B u3yuenuun kypca 3HaUMTENbHAS POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY: NMPOBEIECHUIO
NPAaKTUYECKUX M Ja0OpaTOpHBIX pPAa0OOT, OMHCAHUIO PE3YJIbTATOB YUYEHHUYECKOTO HKCHEPUMEHTA,
COOJIIOICHUIO HOPM U ITPaBHJI O€301acHOM paboThl B XUMUYECKOH 1a00paTopun.

Peanuzanus naHHOM mporpaMMel B mpolrecce 0OydeHus mo3BoisuT oOydarommumcs ¢ 3[IP
YCBOMTD KJIFOUEBbIE XUMUYECKUE KOMIETEHIIUU U MTOHATH POJIb U 3HAUYEHUE XUMUU CPEIU APYTUX HAYK
0 MIPUPOJE.

N3ydyeHrne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0yUAIONIMXCS HAyYHOTO MUPOBO33PEHMUS,
OCBOCHHIO OOIIEHAYYHBIX METOAOB (HaOJIOJeHUE, HM3MEpPEHHEe, HKCIEPUMEHT, MOJEeIUpPOBaHHE),
OCBOEHHIO MTPAKTUYECKOTO MPUMEHEHUS HAyUYHbIX 3HAHUH, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBSI3SIX C
npeameramu  «Okpyxaromuid Mup», «@usmka», «buonorusy», «leorpadus», «Marematuka» u
hopMHUpyET KOMITETCHIINH, HEOOXOIUMBIE TSI TIPOJOJKEHUSI 00pa30BaHusl B 00JACTH €CTECTBEHHBIX
HayK.

W3ydyeHne xumuu crocoOcTByeT pa3BuTHi0 y oOywarommxcsi ¢ 3[IP mpocTpaHcTBEeHHOTO
BOOOpakeHUs!, PYHKIIMOHAIBHOM IPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh
nH(OPMAIMIO, MPEICTAaBICHHYI0 B pa3IUYHbIX (QopMmax. 3HAYMMOCTh MpeaMeTa Uis pa3BUTUA
KU3HEHHOM KommereHuuu oOydwarommuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHHM OCHOBBI XHMHUYECKUX
3HAHUN, HEOOXOIMMBIX JUIsl TOBCEIHEBHOM KU3HU; HABBIKOB 37J0POBOI0 M OE30MACHOTO ISl YEJIOBEeKa
U OKpYXarollei ero cpebl 00pasa xKu3HH; HOPMUPOBAHUH HKOJIOTUIECKOHN KYJIbTYpHI.



[IporpamMma oTpakaeT cojepaHue OOydeHHs] MpeaMeTy «XHUMHS» C Y4YeTOM OCOObIX
oOpa3zoBarenpHbIX MOTpedHOCTEH oOyuatomuxcs ¢ 3[1P. OBnagenne y4eOHBIM MpeaMeToM «XHMHES)
MIPEJICTaBISIeT OMpPENIEICHHYIO TPYAHOCTh it oOydaromuxcsa ¢ 3I1P. Oto cBsizaHo ¢ 0COOEHHOCTSIMU
MBICIUTEIBHON JEATEeNbHOCTH, IEPUOANICCKIMU KOJIeOaHUSIMH BHUMAHUS, MAJIBIM 00bEMOM HaMsITH,
HEJ0CTaTOYHOCThIO OOIIEro 3amaca 3HAHUM, MOHUKEHHBIM IMO3HABATEJIIbHBIM HMHTEPECOM M HHU3KUM
YPOBHEM PEUYEBOTIO PA3BUTHSI.

Jlns npeonosieHus TPYIHOCTEH B HM3y4YeHUH ydeOHOro mpeamera «XHUMHUS» HeoO0Xoauma
ajanTanus odbeMa M XapakTepa y4eOHOro marepuajia K MO3HABATEIbHBIM BO3MOXKHOCTSM JAHHOMN
KaTeropud OOYYaIOIIMXCS, Yy4eT HMX OCOOCHHOCTEW pa3BUTHS: HCIOJIb30BAHUE AaITOPUTMOB,
BHYTPHIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3€i, MOCTENICHHOE YCIOKHEHNE N3y4aeMOro MaTepuania.

[Ipy u3ydyeHUHM XUMUM HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBUE HAa IMOJIMCEHCOPHOM
OCHOBE.

Teopernueckuil MaTepuanl peKOMEHIYETCsl U3ydaTh B MPOLIECCE MPAKTUYECKON e TENbHOCTH.
Bo3MOXHO BbIIEIEHHE OTAEIBHBIX YPOKOB Ha PELICHHE 3a/ad B CBS3U CO CIIOKHOCTBIO aHaJIM3a
Tekcta oOyvaronmumucs ¢ 3[IP. Opranuueckoe €IWHCTBO TMPAKTHYECKONM U  MBICIHTEIIBHON
JEeSTEIbHOCTH 00Y4YarOIMXCsl HA YPOKaX XMMHUH CIIOCOOCTBYET IMPOYHOMY U OCO3HAHHOMY YCBOEHUIO
0a3UCHBIX XMMHUYECKUX 3HAaHUN U ymeHuil. Oco0oe BHUMaHHE MPU H3YUYEHUU XUMHH YAENSeTcs
M3YYEHHIO «CKBO3HBIX» MOHSATHIA U ()OPMHPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Lenu u 3agaun U3y4eHUs yueOHOTO MpeaMeTa «XUMHsH

OO61ue nenu n3ydeHus yueoHoro npeamera «XuMus» npeacrasienbl B OenepaibHoil padboyeit
porpaMMe OCHOBHOTO 0011ero oopasoBanus. OHU aKTyalIM3UPOBAHBI C YYETOM HOBBIX MPHOPUTETOB
B CUCTEME OCHOBHOI'O OOLIET0 00pa30BaHUs, HAIIPABIEHHOCTH 00yU€HHUsl HA pa3BUTHE U CAaMOpa3BUTHE
JUYHOCTH, (popmupoBaHHe e€ WHTEIeKTa M o0meld KynbTypbl. OOydeHHEe YMEHHUIO YYUThCS U
MPOJIOJKATh CBOE 00pa30BAHUE CAMOCTOATENILHO B HACTOSIIIEE BPEMS SIBJISICTCS] OJTHOM U3 BAKHEUIIINX
GyHKIUI y4eOHBIX TPEIMETOB, B TOM YHUCIE U «XHUMHM.

Hnsa obywaromuxcs ¢ 3P, Tak ke, Kak ¥ JUII HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBAaMBAIOIIUX OCHOBHYIO O0pa30BaTENbHYIO MPOrpaMMy, JOMUHUPYIOLIEE 3HAYCHHE MPHOOPETaIoT
TaKHe LU, KaK:

(GopMHpOBaHUE HWHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHUYECTBY,
CaMOCTOSITEIFHOMY TPUHSATHIO PEIICHUH, CIIOCOOHOW aNanTHpOBaThCcs K OBICTPO MEHSFOIIUMCS
YCIIOBHUSIM >KU3HH;

HaIpaBJIE€HHOCTh 00yYeHHUS Ha CHUCTEMAaTH4yecKoe MPUOOIIEHNE yYalIUXCsl K CaMOCTOSITENbHOM
MO3HABATENILHON JIeATEIbHOCTH, HAyYHbIM M MPAKTUYECKMM METoJaM MO3HaHus, (HOpMHUPYIOLIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

o0ecriedeHne  YCIIOBHH, CIIOCOOCTBYIOIIMX  IMPHOOPETEHUIO  OOy4yarolIMMHUCS  OIbITa
pa3sHOOOpa3HON JesTeTHbHOCTH, TIO3HAHWS W CAMOIO3HAHWS, KITIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIETEHIUH ), IMEIOINX YHUBEPCaIbHOE 3HAYCHUE JIJISl pa3IMYHBIX BUJIOB JEATEIbHOCTH;

dopmMupoBaHUE yMEHUI OOBSICHATH M OLIEHUBATH SIBIICHHS OKPYXKAIOIIEro MUpa Ha OCHOBAaHHUH
3HaHUH U OMBITA, MOITYYEHHBIX [IPU U3yYCHUN XUMUH;

dopmupoBaHue y OOy4arOIUXCs TyMaHUCTUYECKMX OTHOIICHWH, MOHWMAaHHS IEHHOCTH
XUMHAYECKUX 3HAHUH JJIs1 BBIPAOOTKH HKOJIOTUYECKH 11€7IeCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOM
TESTeTHPHOCTH B IEJSIX COXPAHEHHS CBOETO 37I0POBbSI M OKPYKAIOIIEH MMPUPOIHOMN CPEIIbI;

pa3BUTHE MOTHBALUU K OOY4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAaHHMIO Ha
OCHOBE YCBOEHHSI OOIIEYEIOBEUECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis u
HaNpaBJIEHHOCTH JIaJbHENIIIEro O0yueHHs.

Kypc HanpaBieH Ha pelieHre CleayomuX 3a1a4, 00ecneunBaonuX peaanu3alnio JUYHOCTHO-
OPUEHTUPOBAHHOTO M JAEATEJbHOCTHOIO MOAXOA0B K 00ydeHHio xumuu oOyuatomuxcs ¢ 3IIP nHa
YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs:

(dopMHpoBaHUE MEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX MPEICTABICHUI O BELIECTBaX, UX
MpeBpalleHNsIX W TPAKTHYECKOM MPUMEHEHWH; OBJaJeHHE TOHATHWHBIM  ammapatoMm |
CHUMBOJINYECKHM SI3bIKOM XUMHH;



OCO3HaHHME OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUYECKUX MTPEBPALLEHUI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTUX SIBIIGHUM >KMBOM M HEXHMBOW MPUPOIbI; YIIyOJNieHHWE TMpEeACTaBICHUI O MaTepuaIbHOM
€IMHCTBE MUDA;

OBJIaJICHHE OCHOBAMH XHUMHUYECKOM TIPAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBaTh W
OObEKTUBHO OLIEHUBATh JKU3HCHHbIC CHUTYallUW, CBSA3aHHBIE C XHWMHEH, HaBBIKAMH O€30IMaCHOTO
oOpallleHus1 ¢ BEIIEeCTBAMU, MCIIOJIIb3YeMbIMU B IMOBCEIHEBHON XU3HU; YMEHHEM aHAIU3UPOBaTb U
IJIAHUPOBATh KOJIOTMYECKU O€30IacHOE MOBEACHUE B LENSAX COXPAHEHMs 370POBbsl U OKpYKaroIlen
Cpebl;

¢dbopMHUpOBaHUE YMEHHI YCTaHABIMBAThH CBSA3U MEXAY PEaJbHO HAOIIONAEMBIMH XUMUYECKIMHU
SBJICHUSIMU U TIPOIIECCaMH, MPOUCXOJSIIMMU B MUKPOMHpE, OOBSCHATH MPUYMHBI MHOT000pa3us
BELIECTB, 3aBUCUMOCTb HUX CBOWCTB OT COCTaBa M CTPOEHHUSA, a TAKXKE 3aBUCHUMOCTb IPUMEHEHUs
BEIIECTB OT UX CBOICTB;

nproOpeTeHne OIbITa MCIOIb30BAHUS PA3IMYHBIX METOJOB M3YYEHHUS BEUIECTB, HAOIIOACHUS
3a UX IPEBPALICHUSIMH NPU MTPOBEACHUH HECIOKHBIX XUMHUECKHX SKCIIEPUMEHTOB C MCIOJIb30BAHUEM
naboparopHOTo 000PYI0BaHUs U IPHOOPOB;

dbopmMupoBaHue MPEACTABICHUN O 3HAYEHUHW XUMUYECKONW HAayKH W PEUICHHH COBPEMEHHBIX
9KOJIOTMYECKUX NpobjeM, B TOM YMCIE B MPEIOTBPALICHUH TEXHOI€HHBIX M HSKOJOTHYECKHUX
KaracTtpod.

Oco6enHocTu 0TOOpPa M aganTANMN Yy4eOHOr0 MaTepuaJia o XuMHHU

OO0yuenne yuyeOHOMY HpeaMeTy «XUMUS» HEOOXOJUMO CTPOUTH Ha CO3/IaHUU ONTHUMAaJIbHBIX
YCJIOBHM /Il YCBOEHUSI MporpamMMmHoro Marepuana oOyvarouumucsa c¢ 3IIP. Bonbimmoe BHuMaHue
JOJKHO OBITH yZIEJIeHO 0TOOPY yueOHOro MaTepraa B COOTBETCTBUU C MPUHIIUIIOM JOCTYITHOCTH MpU
coxpaHeHWu oOmero ©6a3oBoro ypoBHA. OH JOMKEH 1O COJACPKAHUID U 00beMy OBITh
aJanTUpoBaHHBIM 1751 oOywatomuxcs ¢ 3[IP B cooTBeTcTBUU C HX 0COOBIMH 00pa3oBaTEIbHBIMU
norpedHOoCcTsAMU. CrieyeT o0JIerdnTh OBIaJicHHe Marepuaiom obydaromumucs ¢ 3P mocpencTBom
€ro JeTalbHOrO OOBSCHEHHS C CHUCTEMAaTUYECKUM TOBTOPOM, MHOTOKpPAaTHOW TpPEHUPOBKOW B
MPUMEHEHUN 3HaHUM C MCMOJIb30BAaHUEM IPHUEMOB AITOPUTMHU3ALNU U BU3YAJIbHBIX ONOp, O0y4eHUs
CTPYKTYPUPOBAHUIO MaTepuasa.

bonbuioe 3HaueHwe i1 MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro Marepuaja HMEeT omopa Ha
MEXITPEIMETHBIE CBS3M BOIIPOCOB, M3y4aeMbIX B JJAHHOM Kypce, ¢ TaKUMHU Y4E€OHBIMH IpeIMeTaMu
kak «['eorpadus», «Pusmuka», «buomorus». Ilo3Bonss paccmarpuBaTh OJUH M TOT ke Y4eOHBII
MaTepual C pasHbIX TOYEK 3pEHHUs, MEXKIPEAMETHbIE CBSI3UM CIIOCOOCTBYIOT €ro JIydllemy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPEIUICHHUIO MOJIyY€HHbBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

[Tpu moAroToBKE K YpOKaM YUUTEINb JIOJKEH NMPEelycMOTpeTh (hOpMUpOBaHHUE Y 00yUarOIMX Csl
YMEHHUI aHaIu3UpOoBaTh, CpaBHUBATh, 0000IIaTh U3y4yaeMblil MaTepHall, IUIAHUPOBATh MPEACTOSIIYIO
palboTy, OCYIIECTBIATh CaMOKOHTPOJb. HeoOXoAMMO TIOCTOSHHO CHEAWTh 32 MPABHIBHOCTBIO
pedeBoro oopMieHus BrICKa3bIiBaHU 00ydaronuxcs ¢ 311P.

B cBa3m ¢ 0COOEHHOCTSIMM TOBEAEHUSH JeATeNbHOCTH, oOyuatommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKANIINI KOHTPOIb COOJIFOICHHS TTPaBUII
TEXHUKU O€30MaCHOCTH MPHU MPOBEIEHUH Ja00paTOPHBIX Pa0OT B XUMHUECKOM KaOHHETE.

I[Ipumepnsbie Buabl JesiTelbHOCTH oOydarommxess ¢ 3IIP, oOyciioBiieHHBbIe 0cO0OBIMH
o0pa3oBaTeIbHBIMH NMOTPEOHOCTSIMU M O00ecleYHBAKIINE OCMBICICHHOE OCBOCHHE COACP/KAHUHU
o0pa3oBaHus N0 npeamMety «XuMH»

Copneprxanue BUIOB AearenbHOCTH oOydaromuxcs ¢ 3I1P Ha ypokax XuMuuM onpeznensercs ux
ocoObIMu  00Opa3oBaTenbHbIMH TOTpeOHOCTSIMH. [lomMmumo mupoko ucnonb3dyemMbix B ®OII OO0
o0ImuX Juig BceX OOyYalolmuXcs BUAOB JEATEIBHOCTH CJENyeT YCHJINTh BHJBI JAEATENIbHOCTH,
cnenu@uaHbIe UTSI JAHHOW KaTeroOpuH OOYYArOIIMXCS, NI OOECIEYeHHS OCMBICIEHHOTO OCBOCHHSI
coZiepKaHusl O0Opa3oBaHMs MO NPEIAMETY: YCUJICHHE NPEAMETHO-TIPAKTUYECKON JeATeNbHOCTH C
aKTUBU3AllMEH CEHCOPHBIX CHCTEM; YepelOBaHUE BUJIOB JESTENbHOCTH, 33JCUCTBYIOUINX Pa3InYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepuajia C ONOPOM Ha aJIrOPUTM; «IIOIIArOBOCTb» B H3YYEHUU
MaTepuasa; HCIOJb30BaHUE JIOMOJHUTEIbHON BHU3YyalbHOW oOmNOpHl (IJIaHbl, OOpa3lbl, CXEMBI,
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mabJIoHbl, onopHble TaOywmibl). [ pasButus y oOyuatromuxcs ¢ 3[IP ymenus nenath BBIBOJBI,
(bopMHpPOBaHUS IPAMOTHOTO PEUEBOr0 BBHICKA3BIBAHHS HEOOXOJMMO HCIOJIB30BAaTh OMOPHBIE CIOBA U
kiuie. Ocoboe BHUMaHUE ClIeAyeT YASIUTh O0YUEHUIO CTPYKTYPHUPOBAHUIO MaTepUaa: COCTaBICHUE
PUCYHOUYHBIX M BepOaJbHBIX CXEM, COCTaBJICHHME TaOJMI, COCTaBJICHUWE KiIaccuukanmum ¢
0003HAYEHHBIMY OCHOBAHUSIMU AJIS KIACCU(HUKALMK U HAIIOJHEHUE UX IIpUMEpaMH U Jp.

[TpumepHas TemaTuueckas u TEpMUHOJIOTHYecKas jiekcuka coorBercTByeT @OIT OOO0.

Jnsa obywaromuxes ¢ 3IIP cyliecTBeHHBIMM SIBJISIFOTCS HPUEMBl PabOThl C JIEKCHUECKUM
MaTtepuaioM no npeamery. [IpoBoxuTcs crnenuanbHas padoTa MO BBEICHHIO B aKTHUBHBIN CIIOBaph
00yyJaroIuxcs COOTBETCTBYIOIEH TepMUHOJIOTUH. V3ydaeMble TEpMUHBI BBOJATCS HA IIOJIMCEHCOPHOM
OCHOBE, 00s3aTeIbHa BU3yalbHAs MOAJIEPIKKA, AITOPUTMBI paOOTHI C ONPEACIICHUEM, OTIOPHBIE CXEMBI
IUIs aKTyalu3alii TEPMUHOJIOTUH.

MecTo yuedHOro npeamera «XuMus» B y4eOHOM IJ1aHe

B coorBerctBuM ¢ @DenepanbHbIM TIOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM  CTaHAAPTOM
OCHOBHOTO 00miero oOpa3oBaHusi Y4eOHBIH mpenMeT «XHUMHsS» BXOJUT B TPEAMETHYIO 00JIacTh
«EcTecTBeHHOHAYYHbIE NTPEIMETHI» U SIBJIAETCS 00s13aTE€IbHBIM JUISl H3YUEHUS.

VY4eOHbIM MIaHOM Ha €€ u3ydeHHe oTBeJeHO 136 yd4eOHBIX 4acoB — 1O 2 4 B Henenmo B 8 U 9
KJIaccax COOTBETCTBEHHO.

Conepxanne y4yeOHOro mpeamera «XuMHsS», NpeiacTaBieHHoe B DenepanbHON paboueit
nporpamme, cootBerctByeT DI'OC OOO, paspaborano c¢ yuetom DenepanbHO OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMBbl OCHOBHOTO O0IIEro oOpa3oBaHUs MO y4eOHOMY MpenMeTy «XuMHS,
coorBercTBYeT denepanbHOM aganTUpPOBaHHONM OCHOBHOM 00pa30BaTesIbHOM MpOrpaMMe OCHOBHOI'O
o01iero o0pazoBaHus 00YJAIOIMIMXCS C 33aJCPKKON ICUXUIECKOTO Pa3BUTHSL.

Xapakrepucruka odyyawmuxcs ¢ 3I1P

Ob6yuaromuecs ¢ 3[IP — 310 neru, uMerolue HEJAOCTaTKU B MCUXOJIOTHYECKOM Pa3BUTHH,

nonreBepkaeHapie  [IMIIK u  mpensaTcTByIONue IMONYYCHHUIO 0Opa3oBaHUs 0e3 CO3JMaHus

CIIELMAJIbHBIX YCIIOBUM.

O6yuaromumecst ¢ 3P xapakTepu3yroTcsi ypOBHEM Pa3BUTHS HECKOJIBKO HIKE BO3PACTHOM
HOPMBI, OTCTaBaHHE MOXET MPOSBIATHCS B 1EJIOM WU JIOKAIBHO B OTICNBHBIX (PYHKIIHIX
(3amMenneHHBIH TEMIT WM HEPaBHOMEPHOE CTAaHOBJICHHWE I103HABATENbHOW JESTEIBHOCTH).
OtmMmeuaroTcs HapylIeHUs BHUMaHUS, TaMSITH, BOCIIPUSTUS U IPYTHX MMO3HABATEIBHBIX MPOLIECCOB,
YMCTBEHHON pabOTOCIIOCOOHOCTH U IIeNIEHANIPABIEHHOCTH JESTEIbHOCTH, B TOW UM MHOW CTETICHH
3aTPYAHAIONME YCBOCHUC IIKOJBbHBIX HOPM U IIKOJBHYIO aJallTallkuio B LCJIOM.

Bce oOyuaromuecs ¢ 3[IP ucnbITHIBAIOT B TOM MM MHOW CTENEHU BBIPA’KEHHBIE 3aTPyIHEHUS
B YCBOEGHHHM Yy4eOHBIX HporpaMM, OOYCJOBJICHHbIE HEJOCTATOYHBIMHU I103HABATEIbHBIMU
CMOCOOHOCTSIMH, CIEU(PHUECKUMH PACCTPOUCTBAMM TICHXOJIOIMUYECKOI0 pa3BUTHUS (ILKOJIBHBIX
HAaBbIKOB, PEYH U Jp.), HAPYUICHUSIMH B OPraHU3alUU AeSITeIbHOCTH /UiH noBeAeHus. OOIIMHU [Tt
Bcex oOyuvaromuxcsi ¢ 3I[IP sBastoTcs B pa3sHOW CTENEHHM BBIPAKEHHbIE HEJAOCTaTKU B
(GbopMHpPOBaHUN BBICHIMX TCUXMUYECKUX (YHKIMHA, 3aMENJICHHBIM TeMmn JH00 HepaBHOMEpPHOE
CTaHOBJICHHE T[I03HABATEIbHOW JESITENbHOCTH, TPYIAHOCTH MPOU3BOJIBHOM CcaMOperyJssiuu.
JloctaToyHO 4YacTo y OOydYarloIMXCsl OTMEYAIOTCS HapyIIeHHs peuYeBOM M MEJKOH pydHOil
MOTOPHMKH, 3PUTEIBHOIO BOCHPUATUS U TNPOCTPAHCTBEHHOW OpPUEHTHUPOBKH, YMCTBEHHOM
paboTOCTIOCOOHOCTH U AIMOIIMOHAIBHON CEPHI.

COHEP)KAHUME YUYHEBHOI O ITPEJAMETA «XUMUS»



COJAEPXAHUE OBYYEHUA B 8 KITACCE

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS

[Tpenmer xumuu. *Posib Xxumuu B xu3HM denoBeka.™ Tena u BemecTBa.dusnueckue cBoiicTBa
BEILIECTB. ATperarHoe COCTOSIHME BellecTB. *XuMus B cuctemMe Hayk.*UucTeie BemiecTBa U CMECH.
Crnoco0Ow1 pazaenenusi cmeced. I[IpaBuna Oe3omacHoro obpalieHus ¢ BEIIeCTBaMU U J1aOOPaTOpPHBIM
obopynoBanueM. *IloHsITHE 0 METOAAX MTO3HAHUS B XUMUU.*

ATOMBI M MOJIEKYJbl. XUMUYECKHE SJIEMEHThl. 3HaKU (CHUMBOJbI) XUMUYECKHX AJIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocTbie U cl0KHbIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas Gopmyina. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BelecTB.*OTHOCUTENBHAS MOJIEKYJIsIpHasg Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTa B
COETUHEHUH.

du3nuecKkue 1 XUMUYECKUE SBJICHUS. XUMu4yeckas peakuus. [Ipu3Haku XuMHUYECKUX peakivil.
YpaBHCHHS] XUMUUYECKUX PeaKIHidi. 3aKOH COXpPaHEHHs Macchl BemecTB. Knaccudukarus XuMIIeCKIX
peaknuil (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMHYECKAH HKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IOCYIOH, C TpaBWiaMH paboThl B
nabopatopuu ¥ TpuéMamMu OOpalleHHus C J1abOpaTOpHbIM OOOPYIOBAHHEM; H3YUYEHHE U OMHCAaHUE
(U3UUECKUX CBOWMCTB 0OOpa3lOB HEOPraHMYECKHUX BEIIECTB; HaOMIONeHHE (QHU3MUYECKUX (TUIaBIICHHE
BOCKa, TasHUE JIbJ]a, paCTHpPaHHE caxapa B CTYIKe, KUIMEHHE M KOHJCHCALUS BOJBI) U XUMHUYECKUX
(ropeHue cBeuM, MPOKATUBAHUE MEIHOM IMPOBOJIOKH, B3aMMOJCHCTBHE MeJNla C KHCIOTOW) SIBICHUM,
HAOMIOZICHWE W ONKMCAHWE MPHU3HAKOB TPOTEKAHUS XUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOpUAOM Oapusi, pasnoxenue rugpokcuaa meau (II) mpu
HarpeBaHUH, B3aMMOJAEUCTBHE xene3a ¢ pacTBopoM coiu Meau (II));u3yuenue crocoOoB pazmencHHs
cMecell (c TIOMOINBIO MarHuta, (UIBTPOBAHWE, BBIIAPUBAHUE, JAUCTWLIAIMS, Xpomartorpadus),
MPOBEICHUE OYMCTKY TOBAPEHHOM COJM; HAOINIOJICHHE U OMHCAHUE PEe3yNIbTaTOB MPOBEIEHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MACChl; CO3aHUE MOJIETIEH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxneiime npeacTaBUTeN HEOPraHUYECKUX BEIECTB

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kucmopox — 3aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoga B mpupoje, (uU3MYecKkHMe M XHUMHUYECKHe CBOMCTBa. Peakuuu ropeHus
MNPOCTBIX W CIOXKHBIX BemecTB. CrnocoObl TMOJIydeHUsT KUCIOpoAa B Jjaboparopuu *u
npomsliiieHHOCTH. *TIpumenenue  kucinopona. Ilonstue o0 okcuaax. KpyroBopor kuciopoma B
npupoje. *O30H — ajutoTpornHas MOAUGUKAIUS KUCIOPOa.

TennoBoil 3¢p¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 0JK30- U
SHAOTEPMHUYECKUE peakuu. TOIIMBO: Yyroib U MeTaH. 3arpsA3HeHNE BO3/lyXa, YCHUIIEHUE TAPHUKOBOIO
addekra, pa3pylieHre 030HOBOTO Clos.*

Bognopon — aneMeHT u npocroe BeecTBo. Haxoxaenue Bogopoaa B mpupoe, Gpu3nyeckue u
XMMHYECKHE CBOWCTBA (Ha HpHUMEpe B3aWMOJICHCTBHS C HEMETalllaMM M OKCHJAMH METaJljIoB),
MIpUMEHEHHE, *crocoObl nostydyeHus. *IloHaTrue o KUCI0Tax U COMSIX.

KonunuectBo BemectBa. Monb. MossipHass Macca. 3akoH ABorajpo. MomspHblii 00bEM Ta3os.
Pacuersr mo xumudeckoi ¢opmyse. Pacuersr MaccoBOM TOJMM XMUMHUYECKOTO JIEMEHTA B COCTUHEHUH,
KOJIMUECTBA BELIECTBA, MOJISIPHOW MAacChl, MOJSIPHOrO oObeMa ra3oB. PacuéTsl 1Mo XHMHUYECKHM
YPaBHEHUSIM.

*®usnyeckue cBoiictBa Boabl.*Boma. Ee cocrtaB, ctpoenne u Mosekynsl. *Boma kak
pactBopuTtenb. *PactBopbl. *I[loHSTHE O HACHIIEHHBIX M HEHACBIIIEHHBIX pacTBopax. [loHsTHE
pacTBOPUMOCTH BelecTB B Boje.* Pacuer MaccoBoil JoiuM BemiecTBa B pacTBOpe (MPOLEHTHas
KOHIIEHTpanus). MaccoBasi 10Ji BEIIeCTBa B PacTBOpe. *XWMHUUYECKHE CBOMCTBA BOJBI (pa3jioKeHue,
peakIMy ¢ HaTpUEM, OKCHIOM Kanblius, okcugoM cepsl (V) peakiumn ¢ MerangamMu, KUCIOTHBIMU U
OCHOBHBIMH OKcugamu). [lonarue o0 ocHoBaHusX. Ponb pacTBOPOB B MpHUPO/E U B JKU3HU YEJIOBEKA.
KpyroBopot Bozibl B ipupoje.*3arps3HeHue NpupoIHbIX Boj. OXpaHa U OYMCTKA IPUPOAHBIX BOI.

Baxneiline kiaccel HeopraHmdeckux coenuHeHuil. Kiaccudukanus HeopraHudeckux
coequHeHuil. Okcuabl: cocTaB, KiaccUpukanusg (KUCIOTHBIE, OCHOBHBIE, *aM{QOTepHBbIE,
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HeconeoOpasyrome - Ha npuMepe okcupa yraepoma  (II) m okcmma  asora (1)),
HOoMeHKIatypa. **TlonyueHne* HMXUMHUYECKHE CBOMCTBA OKCHUIOB (B3aUMOJEUCTBUE C BOJOH,
kucnoramu, Imenoyamu). OcHoBanus. Knaccudukanuss ocHOBaHM: IIEIOYM M HEPACTBOPUMBIE
ocHOBaHMs. HoMeHknaTypa OCHOBaHUU. @u3nyeckue M XUMHUYECKHME CBOKCTBA OCHOBAHHA
(B3auMoieliCTBUE C OKCUJITAMU HEMETAJUIOB, KUCIOTaMU, cosiiMu). *TlonydyeHre ocHOBaHUM. *
Kucnotsl: cocraB, kiaccudukanus, HOMEHKIATypa, (pU3MUECKHe U XHMUYECKHE CBOWCTBA
(B3auMoielicTBHE C METalIaMU, OCHOBHBIMH OKCHIaMU, OCHOBAHUSIMH, COJISIMU, HAa IIPUMEPE COSTHON
U CEpHOM KHUCIOT), *crmocoObl mnosydeHus.™ Psan axtuBHoctn MertamoB H. H. bekerosa. Comm
(cpennue): HOMEHKJIATypa COJICH, *CHOCOOBI TOJIYYCHHS™, B3aUMOJICHCTBHE COJIEH C MeTaJlJIaMH,
KHUCJIOTaMH, IIEJI0YaMH U COJISIMU, TPUMEHEHHE.
[Toustue 06 amMpOTEPHBIX THAPOKCHAAX (Ha MPHUMEPE I[HHKAW *aIIOMUHHUSA™). *XHMHYECKUE
CBOMCTBa (B3aMMOJAEHMCTBHE C KUCIOTAaMU U 1LIEJ0YaMHU, Pa3jiokKEHUE IIPU HArPEBaHUM) U MOJIydeHHue. ™
['eneTrnyeckas cBsi3b MEXAY KjacCaMH HEOpraHMYECKUX coequHeHu. ['eHeTnyeckue psspl.
XVUMHUYECKUHN SKCIIEPUMEHT: Ka4eCTBEHHOE ONPE/EIIEHUE COAEPIKAHUsI KUCIOPOJa B BO3AYXE;
MOJIy4YE€HUE U U3YYCHHE CBOWCTB KUCIIOpOAa; HAOII0JeHIEe B3aUMOICHCTBUS BEILIECTB C KHCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U MPEKpAILEHUsl TopeHus (110xkapa); 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U
OIHMCaHWE MX CBOWCTB; MOJyYE€HUE U U3YUYCHHE CBOWMCTB BoAOpoa (ropenue); HabmoaeHne o0pa3ioB
BELIECTB KOJMYECTBOM | MOJIb; HCCII€OBAaHUE OCOOCHHOCTEM pacTBOPEHMS BELIECTB C PA3IUYHOU
PacTBOPUMOCTBIO; MPUTOTOBIIEHUE PACTBOPOB C OINpEAENEHHOW MAacCOBOW J0Jeil pacTBOPEHHOTO
BELIECTBA; B3aMMOJICICTBUE BOJABI C METAJUIAMU (HATPUEM U KaJlbliieM) (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); OMNpPENEICHUE pPACTBOPOB KHCIOT U IIEJIOYel ¢ TOMOIIbIO HHAUKATOPOB;
uccienoBaHie 00pa3loB HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIaccoB; HAOIIOJEHUE W3MEHEHHUS
OKpaCKH MHJIMKATOPOB B PACTBOPAX KHUCIOT U IIeNloueli; u3ydyenue B3aumozeiicteus okcunaa meau(ll) c
pacTBOPOM CEPHOM KHUCJIOTBHI, KHUCJIOT C MeTaUlaMHM, pEeakUuid HeWTpalu3aluu; I[OoJIydeHHe
HEPACTBOPUMBIX OCHOBaHHIl, BBITECHEHHUE OJIHOTO MeTallla JAPYTUM U3 pPacTBOpa COJIM; pEIICHHE
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme KiIacchl HEOPTaHUIECKUX COCTUHEHUI.

Ilepnonnueckuii 3akoH u [lepuoanueckas cucrema XUMHUYECKUX 21eMeHTOB /1. 1.
Menneneesa. CTpoeHre aToMOB. XuMu4eckas CBsA3b. OKHCINTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

[lepBble MONBITKM KJIACCH(PUKAIMNA XUMHUYECKHX 371eMeHTOB. [loHATHE O rpymmax CXOIHBIX
3J€MEHTOB (IIEJIOYHBIC W MICIIOYHO3EMETbHBIE METAIUIBI, TaJIOTeHbl, HHEPTHBIC Ta3bl). *DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THIPOKCHIBL. *

Ilepnonnueckuii 3akoH. [lepuoaunueckas cucrema XxuMmudeckux anemenTos /. . Menneneesa.
Kopotkonepuonnas u  *anuHHonepuogHas™¢popmbl  Ilepmoauueckoil  cucTeMbl  XUMHUYECKUX
anemenToB JI. U. MenneneeBa. Ilepuonsl n rpynnsl. PHU3MYECKHN CMBICT IMOPSAKOBOIO HOMEpA,
HOMEPOB IEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX siaep.*M3otonel.* OnexTponbl. CTpoeHUE 3IIEKTPOHHBIX
00os04eKk aToMoB nepBbIX 20 XxuMudeckux sneMeHToB Ilepuoauueckoii cucremsl J[. . Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO ero nojoxeHuto B Ilepmoamueckoit cucreme /l. 1.
Menpeneesa.

*3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB MajbIX MEPUOJOB U TJaBHBIX MOATPYIIL, B
3aBUCUMOCTH OT aTOMHOro (TmopsakoBoro) HoMmepa 3HaueHue llepuonnueckoro 3akoHa u
[lepnonnueckoil CHCTEMBl XMMHYECKUX JJEMEHTOB Ul pPa3BUTHS Hayku u npaktuku. /JI. W.
MenpeneeB — y4€HBIN U TpaXXTaHUH. ™

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEMnoJIsipHast) CBSI3b.
*INIeKTPOOTPHUIIATEIEHOCT aTOMOB XMMUYECKHX 3JIeMEeHTOB.™ MIoHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKUCICHUS U
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XVUMUYECKUH JKCIIEPUMEHT: H3ydyeHHe oOpa3loB BEUIECTB METAJUIOB M HEMETAJUIOB;
B3aMMOJECICTBUE T'MAPOKCHAA IIMHKA C DPACTBOPAMM KHCIOT M LIEJIOYEH; IPOBEIACHHE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue, peaxiuu
Pa3NoKEHUs, COETUHEHNU ).



MexmpeamMeTHbIe CBSI3U

Peanuzanus MEXIpeIMETHBIX CBSA3EH MPU U3YUYEHUH XUMHH B 8 KJIacce OCYILECTBIISICTCS Uepes3
UCTIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSATHH, SBIISIOMINXCS
CHCTEMHBIMH JUIS OT/ICIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAy4YHBIH (PAaKT, TMHOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(uKanus, MepruogNIHOCTh, HAOMIOICHHE, IKCIIEPUMEHT, MOJCIIMPOBAHHE, U3MEPEHUE,
MOJIETIb, SIBIICHUE.

@®wusmuka: Marepus, aroMm, OJEKTPOH, MpPOTOH, HEUTPOH, HOH, HYKIHI, HW30TONHI,
PaaoaKTHBHOCTB, MOJIEKYJIA, JIEKTPUUECKUH 3aps[, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, ra3, (U3nuecKue BeIMUNHBI, €IUHHUIIBI U3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBl, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

COJAEP/KAHUE OBYYEHMUA B 9 KJIACCE

BewecTBo 1 xumMHueckas peakuus

Ilepunognueckuii 3akoH. Ileproguueckas cucrema xumuueckux snemeHToB [l M. Menneneesa.
CrpoeHre aToMOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
[EpUOJIOB, Kaylus, KaJIbLMsl M HUX COEAMHEHUM B COOTBETCTBUU C IIOJIO)KEHHUEM DJIEMEHTOB B
[leproguueckoli cucTemMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBl KPUCTALIMYECKUX PELIETOK,
*3aBHCUMOCTb CBOMCTB BEIIIECTBA OT TUMA KPUCTAJUIMYECKOM PEIIETKH U BU]A XUMUYECKOM CBS3U. ™

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHMYECKMX BEIIECTB (MEXAyHapomHas U
TpUBUANbHAsA). XHUMHUYECKHE CBOMCTBA  BEIIECTB, OTHOCALIUMXCS K Pa3IMYHBIM  Kjaccam
HEOpPraHUYECKUX COEAUHEHUN, TeHETHYECKasl CBSI3b HEOPraHUUECKHUX BEILECTB.

Knaccudpukanuss XUMUUYECKUX PEAaKIUMi MO Pa3IMYHBIM MpHU3HaKaM ([0 YHUCIYy M COCTaBy
Y4acTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIJIOBOMY 3P QEKTy, 0 U3MEHEHHUIO CTEIEHEH OKHCIICHUs
XUMHUYECKHX JIEMEHTOB, *TI0 00paTUMOCTH, IO YUaCTHIO KaTalnu3aropa).* JK30- U 3HI0TEPMHUECKHE
peakuuu. *TepmoxuMuyeckrue ypaBHeHUs. ™

*TlonsiTue o ckopocTH xuMH4Yeckod peakiuu. IloHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakiusx. [IoHATHE 0 TOMOTreHHBIX U reTepOTreHHbIX peakuusax. [loHsTHe 0 XUMHUYecKoM
paBHOBecHH. CMeIllEeHNE XUMHUYECKOTO paBHOBecHs. DaKTOPBI, BAUSIOIIME HA CKOPOCTh XMMHUYECKOMN
peaxuu 1 MoJ0XKEeHNEe XUMUYECKOr0 paBHOBECHS. ™

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH, JJIEKTPOHHBIM  OalaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI
C UCIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust PAEKTPOTUTUUECKON JUCCOMAIIHI. DIEKTPOIUTHUECKAsT JUCCOIMAIIHS. DIEKTPOIUTHI
U HEINEeKTpoJuThl. KaTHOHBI, aHMOHBI. *MeXaHU3M JUCCOLMALMU BELIECTB C Pa3IMYHBIMU BUJAMHU
XuMU4ecKou cBs3u. [lonsTre 0 cTenenu aucconuani. * CUabHbIE U ClTa0bIe AJICKTPOJIUTHI.

Peakumu moHHOro oOMeHa. YCIOBHSA MNpPOTEKaHHWs peakiMii MOHHOTO OOMeHa /0 KOHIA.
[TonHbIE M cOKpalI€HHbIE HOHHBIE YPABHEHUS pEAKIH. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUN U
coJjiel B CBeTe MpeCcTaBIeHU 00 3eKTponuTHueckon aucconnanuu. Cpena pacrBopa. KayectBeHHble
peaKIy Ha KaTHOHBI U aHUOHBI: XJIOPUT-, OpOMUI-, HOTUI-, CYyiIbdaT-, KapOoHaT-, CHIIMKAT-, pocdart-
aQHWOHBI; TUAPOKCUI-UOHBI, KATUOHBl aMMOHHUS, MAarHus, Kaibll¥s, aTlOMUHUS, xkene3a (2+) u (3+),
Meau (2-+), IMHKa, TPUCYTCTBYIOLIME B BOJIHBIX PaCTBOpaX.

XVWMUYECKUH DKCHEPUMEHT: O3HAaKOMJIEHHE C MOJAEISAMU KPUCTAIUIMYECKUX PELIETOK
HEOpPraHMYECKUX BEUIECTB — METa/VIOB W HeMeTalioB (TpaduTra W anmasa), CIOKHBIX BEILECTB
(x7opua HaATpusl); UCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakiuu OT BO3AEHCTBUSA
pa3nuyHbIX  (AKTOPOB; HCCIENIOBAaHHUE dJIEKTPONPOBOJAHOCTH  PAcTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMALIMU KUCTIOT, LIeJouel U cosieil (BO3MOXKHO MCHOJIb30BaHUE BHIEOMATEPHAJIOB); NPOBEICHUE
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OTIBITOB, WJUTIOCTPUPYIOUTUX TMPHU3HAKUA MPOTEKAHUs PeaKImii MOHHOTO oOMeHa (0Opa3oBaHWE OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbI); OIBITOB, WIUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX peakiui (TOpEeHUE, pEeaKIUM pas3JIoXKCHHS, COCTUHCHHUs); pPAClO3HABaHUE
HCOPTraHUYCCKUX BCIIICCTB C IIOMOIIBIO Ka4C€CTBCHHBIX peaKL{I/Iﬁ Ha HOHBI, peuICHucC
IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranisl 1 UX cOeIlMHEHMSI

OOwmast xapakTepucTika rajgoreHoB. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CrpoeHue M (U3NYECKHE CBOIMCTBAa IPOCTHIX BEIIECTB — TaJlOTEHOB. XWMHYECKHE
CBOWCTBAa Ha IpuMepe Xjopa (B3aMMOAEHCTBHE C MeETaJUIaM{, HEMETaJUlaMH — BOJIOPOJIOM U
KuciaopoaoM, *memouamu*).  Xsopoogopon. ConsHas — KHCIOTa, XHMMHYECKHE CBOMCTBA,
*nomydyenue®, mnpuMmeHeHue. *JleficTBMe Xjopa M XJOPOBOAOpPOJAa Ha OpPraHU3M 4esloBeKa.™®
Baxnelimme Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

OO0was xapakTepucTuka 31eMeHToB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHUS] aTOMOB KUCIIOPOJia
U cepbl. XapaKTEpHbIE CTEIIEHN OKUCIICHUS.

Crpoenue u ¢u3nuecKkue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOpPOJa U Cepbl. AJIJIOTPOIHbIE
MOIHU(PHUKAIIMHN KUCIIOPOa U Cephl. XUMUIECKHE CBOMCTBA CEephl (B3aMMOJACHCTBHE *C HEMETaIIaMu™*
— BOJOPOJIOM U KHUCIJIOPOJIOM, METAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOW U CEpHOW KHUCIOTaMHM).*
CepoBonopos: cTpoeHue, PU3NIECKHe W XMMUYECKHE CBOWCTBA (KHUCIIOTHBIE W BOCCTAHOBHUTEIHHBIE
cBoiicTBa). OKCHIBI cepbl KaK MPEeACTaBUTENN KUCIOTHBIX OKcUIoB. CepHas KucioTa: (pu3ndeckue u
XUMHUYECKHe cBorcTBa (0bmmue u cienuduueckue). Coyin cepHON KUCIOTHI, KAYSCTBCHHAS PEaKIvs Ha
cynbdar-uoH. CepHucras KHuciaoTa. *XHUMHUYECKUE PEAKIMHU, JISKAIIUEe B OCHOBE IPOMBIIIJICHHOTO
crioco0a morydeHus CepHOi KHCIOoThL * HaxoxieHue cepbl 1 e€ coequHeHnid B mpupoae. [lpumenenne
Cepbl U €€ COeNMHEHHH B OBITY M B IMPOMBIIUIEHHOCTH. *XHMMHUYEeCKOe 3arpsi3HEHHE OKpY)KarolleH
Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AO0XAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
peJoTBpaleHus. *

OO0mass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHHS aTOMOB a30Ta H
docdopa, xapakTepHble CTEIEHN OKHCIICHHUS.

A30T, pacnpocTpaHeHHe B IpUpoe, (GU3NIECKHUE U XUMUYECKUE CBOMCTBA (B3aUMOJICICTBUE C
METaJUlaMH U HEMeTaJulaMHU - KHUCIOPOAOM U BoaopoaoM). KpyroBopoT azora B mpupozge. AMMHUAK:
¢u3MYecKne W XUMHUYECKHE CBOMCTBA (OKHCIIEHHWE, OCHOBHBIE CBOWMCTBAa BOJHOTO pPAacTBOpA),
*nonydyenue*n mnpumeHeHue. ConM aMMOHHUS: COCTaB, (U3MYECKHE M XHUMHMYECKHE CBOMCTBa
(paznokeHue, B3aMMOJEICTBHE CO IeIo4YamH), npuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMOHMs. A30THas KUCIIOTa, €€ (U3MYecKre U XMMHUYeCKHe CBOMCTBa (o0mue u cnenuduyeckue),
*nomyuenue. *Hutparsl (pasnoxenue). A3oTuctass Kuciora. lcrnonb3oBaHWe HUTPATOB U COJEH
aMMOHMSI B KauyecTBE MMHEPAJIbHBIX YAOOpeHHH. *Xumuueckoe 3arpsa3HEHHE OKpPY)Kalollel cpejbl
COETMHEHUSIMH a30Ta (KUCJIOTHBIE JOXAH, 3arpsI3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB). ™

®ocdop, *amrorpornHele Moaudukanuu docdopa,*Ppusnueckue U XUMHUYECKHE CBONCTBA
(B3auMozielicTBUE C METaUlaM{, HEMEeTalllaMH, *KOHIIEHTPUPOBAaHHBIMU a30THOH U CcepHOMU
kuciotamn).* Oxcun gocdopa (V), oprodochopHas kucnora: GU3MUECKUE U XUMUYECKUE CBOMCTBA,
*nomyuenue.**IlonaTue o0 MuUHEpaNbHBIX YyAOOpeHMsIX: HUTpaThl U Qocdarel. [loHsTHE O
KOMIUIEKCHBIX ynoOpenusax.* OOmas xapaktepuctuka sneMeHToB IVA-rpynmel. OcobeHHocTH
CTpPOEHHSI aTOMOB yIjepoaa U KpeMHHs. BaneHTHOCTh M XapaKTepHbIE CTETEHU OKHCIIEHUS aTOMOB
yriepona u kpeMHus. PacripoctpaHeHue yrieposia B IPUPOJIE, XapaKTEPHbIE CTEIIEHN OKUCIICHUS.

VYrnepon, annmorponHbie Mogudukanun (rpadut, anmas), GU3NIECKUe U XUMHIECKUE CBOMCTBA
MIPOCTHIX BELIECTB (B3aMMOJEHCTBHE C METaNIaMH, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMU a30THOW U
cepHoil kucioramu)*. Ancop6ums. KpyroBopor yriepoma B mnpupome. OKCHIBI Yriaepoja, HxX
¢u3nyeckre U XMMUYECKHE CBOWMCTBA, MOIyYEeHUE U MPUMEHEHHUE, eiCTBUE HAa OPraHU3M 4YeJoBeKa.
*DKosoruvyeckue TpoOieMbl, CBsa3aHHbIE ¢ okcuaoMm yriaepoaa(lV); rumoresa TI06amBHOTO
MOTEIUIEHUS] KJIMMaTa; MapHUKOBBIN 3¢ddexr.* YronpHas kuciaora u e€ comu, UX (U3NYECKUE U
XMMHUYECKHE CBOWCTBA, *mojyuyeHue U mnpumeHeHue.*KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIEHHOCTH U CETbCKOM XO3SHCTBE.
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OO6mme mpeacTaBiaeHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOCHMsI OPTaHUYECKHX COCIMHECHHHA
yriaepoaa (Ha mpuMepe MeTaHa, dTUJIEHA, dTAHOJ]A, YKCYCHOM KHCIOTHL. *MX COCTaB M XMMHUYECKOE
ctpoenue. Knaccudukanus opranndeckux emiectB.® [oHsATHE 0 OMOTOrHYECKH BaXKHBIX BEIIECTBAX:
Kupax, Oenkax, yriaeBoax — H HMX pOJM B KHU3HM dYeloBeka. *MaTepuaqbHOE €IWHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COSAMHEHUMH. *

Kpemuuii, ero ¢usndyeckue M XHUMHYECKHE CBOWCTBa (HAa TpUMEpe B3aWMOJCUCTBUSA C
MeTaJUIaMH ¥ HeMeTa/ulaMH), *monydenue® unpumenenue. *CoequHenus kpeMHus B mpupojae. Oomue
npencraBicHust o0 oxcuae kpemHus(IV) u xpemHueBoir kucinore. Cunmkarel, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA, MOJyYEHHUE U TMPUMEHEHHE B OBITY, MPOMBIILJICHHOCTH (B MEIUIIMHCKOM,
AJIEKTPOHHOM, CTPOMTENBHOM M 1p.). BakHelilmue cTpouTenbHblE MaTepuasbl: KEpamHKa, CTEKIIO,
LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6e30MacHOro UCIOIb30BaHUS CTPOUTEIBLHBIX MaTEPHAIOB B
MTOBCETHEBHOM JKMU3HM. *

XUMHUYECKUN IKCIIEPUMEHT: N3ydeHHe 00pa3[0B HEOPraHMUYECKUX BEIIEeCTB, CBOMCTB COJISTHON
KHUCJIOTBI; TPOBEJIEHNE KAaYeCTBEHHBIX PEAKUMH Ha XJIOPHUI-MOHBI M HAONIOJEHHE MPU3HAKOB HX
MPOTEKAHMsI; OMBITHl, OTpaxaronye QU3NYECKUe U XHMHUYECKHE CBOWCTBA TaJOr€HOB M HX
COE€IMHEHUH (BO3MOYKHO HCII0JIb30BaHUE BHUJIEOMATEPUAJIOB); 03HAKOMJIEHUE ¢ 00pa3laMu XJIOpUJOB
(rajoreHuI0B); O3HAKOMIIEHHE C 00pa3laMu cepbl U €€ COeOUHEHUSIMU (BO3ZMOXHO HCIOJIb30BaHUE
BHJICOMATEpUAJIOB);  HAONIOZEHUE  mpolecca  OOyriaMBaHMs ~ caxapa  MOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI; H3YUY€HHE XHMHUYECKHUX CBONCTB pa30aBIEHHOW CEpHOMN
KHCJIOTBI, TPOBEIEHHE KAYeCTBEHHON peakiuu Ha Ccyab(aT-uoH W HaONoJeHHe MpHu3HaKa eé
MPOTEKaHMsI; O3HAKOMJIeHHE C (U3MYECKMMH CBOWCTBaMH a3oTa, (ochopa u uX coeauHeHU
(BO3MOXHO HCIOJB30BAHHE BHJICOMATEPHUAIOB), 00pa3maMu a30THBIX U (ocOpHBIX yHOOpeHMIt;
MOJIyYeHHE aMMHaKa U U3y4eHHEe ero CBONCTB; MPOBEACHNE KaUECTBEHHBIX PEeaKIMii HA HOH aMMOHHS
u ¢ochar-uOH W HW3YYECHHE NPU3HAKOB HX TNPOTEKAHHS, B3aMMOICHWCTBHE KOHIICHTPHPOBAHHOMN
a30THOW KHUCJIOTHI C MeIbI0 (BO3MOXKHO HCIIOJNIb30BaHHE BHUEOMATEpUAIOB); M3Y4YEHUE MOJIENei
KPUCTAJUIMYECKMX pEmIETOK anmasza, TpaduTa; O3HAKOMIICHHE C MPOIECCOM  ancopOuuu
pacTBOPEHHBIX BEHIECTB AKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM MPOTHUBOra3a; IOJy4YeHUE
YTJIEKUCIIOT0 ra3a W U3Y4YEHHE €ro CBOMCTB; MPOBEIEHHE KAUECTBEHHBIX peakiuil Ha kapOoHAT- U
CHJIUKAT-UOHBI U U3YYCHHE MPU3HAKOB WX MPOTEKAHUS; O3HAKOMJICHHE C MPOAYKIMEH CUITUKATHOMN
MIPOMBIIIJIEHHOCTH; pElIeHHE SKCIEPUMEHTAJIbHBIX 3aJad Mo TeMe «BaxHeilne HeMeTabl U UX
COECIUHEHU .

MeTamisl ¥ UX COSAUHECHUS

OO6m1ast XapakKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HMX TMOJIOKEHUS
B llepuonnueckoili cucreme xumuuyeckux diaemeHToB /JI. M. MeHneneeBa W CTPOEHHS aTOMOB.
Crpoenne wMetawioB. Merannuyeckass CBSI3b M METAUIMYECKass KPUCTAIUIMYECKAs pelIETKa.
DIEeKTPOXUMHUYECKUAMN Psii HANPsKEHUH MeTauioB. Ou3nueckue U XMMUYECKHEe CBOMCTBAa METAJIOB
(B3auMoeiCTBHE C KHUCIOPOAOM, BOJOW, KHcIOoTamMu). *OOmue crnocoObl MONTYYeHUs METaIOB.
[TonsTHE O KOPpPO3MHM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT Koppo3uu. CraBwl (CTallb,
YyT'yH, TIOPaTIOMUHUN, OPOH3a) M UX MIPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.*

[Ilenounbie MeTamibl: nojioxkenue B [leproandeckon cucteMe XUMUYECKUX 3yiemMeHToB Jl. 1.
MenpeneeBa; ctpoeHne aToMoB. Haxoxaenue B npupoze. @u3ndeckue U XUMAYECKHUE CBOKCTBA (Ha
npuMepe Hatpus U Kaius). OKCUABI M THUIPOKCUILI HATpUsi W Kamus. [IpuMeHeHHe MIeIOYHBIX
METAJIOB U UX COCAUHEHMH.

[IlenoyHo3eMeNbHBIE METAJIJIBI MarHUi M KajblMil: moJsioxkeHue B [lepmogmyeckoil cucreme
xumuueckux dneMeHtoB JI. M. MeHneneeBa; CTpoeHHE HMX aTOMOB; HAaXOXJIECHHE B IPUPOJE.
dusnyueckrue U XMMUIECKUE CBOMCTBA MarHusl M KajibIus. BaxxHelme coequHeHns Kaabius (OKCHUI,
THIPOKCU, con). *JKECTKOCTh BOBI M CLIOCOOBI €€ ycTpaHeHus. ™™

AmomuHuii: mnonoxenue B [lepuoguueckoit cucreme xumudeckux osnemeHto /[ U.
MenzeneeBa; CTpOCHHME aTOMa; HAXOXKJICHUE B npupone. PHU3MUYECKHE U XMMHUYECKHE CBOMCTBA
aTFOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCHUIA AITFOMUHUS.

Keneso: nonoxenue B Ilepuoanueckoit cucreme xummuueckux snementoB /. M. Menpeneesa;
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CTpOGHHE aToMa; HaxokJIeHue B mnpupoje. Dusmueckne © XUMHUECKHE CBOICTBa Keje3a
(B3auMOJIEHCTBHE C METAJJIaMH, KUCIOTaMU U coyisiMu). OKcuibl, THApoKkcuibl U conu kenesa(ll) u
xene3a(lll): cocra, cBo¥icTBa M *moyueHue. ™

XVUMUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C O0pa3laMd METAJIOB M CIUIABOB, UX
(bu3MYeCKUMU CBOWCTBAMU; M3y4EHHE PE3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHA KAJbIUsl W HATPUs C BOJIOH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEIOBAHUE CBOMCTB >KECTKOM BOBI; MpoIecca TOPEHHS
xKelesa B KHUCIOpone (BO3MOXKHO WCIOJIh30BAaHUE BHJICOMATEPUANIOB); TMPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi Ha MOHBI (MarHWs, KajbIlWs, adtoMuHMS, muHKA, xene3a(ll) u xemeza(lll),
meau(Il)); HaGmroneHre W OMHMCAHHME MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMU HATPHS, KAIHS H
Kalnbplusl (BO3MOXHO HCIOJb30BaHUE BHAEOMATEpUANIOB); HCClIeAoBaHUEe aM(pOTEPHBIX CBOWCTB
THIPOKCHIA ATIOMUHHUS M TUIAPOKCHIA IIMHKA; PEIICHHE SKCICPUMEHTAIBHBIX 3a7a4 [0 TeMe
«Baxknelme MeTaibl U UX COSTUHEHUSI.

XUMUS 1 OKpYKaromias cpesa

*HoBble Marepuaibl M TEXHOJOTMU. BemectBa W marepuaibl B TIOBCEIHEBHOW IKH3HU
yesoBeKa. XUMUs U 30poBbe. be3onacHoe UCnoab30BaHUE BEUIECTB U XUMUUECKUX PEaKLUil B ObITY.
[lepBast mOMOIIIb TPH XUMUYECKHUX 03KOTaxX M OTpaBieHUsAXK. OCHOBBI IKOJIOTMUECKON rpaMOTHOCTH. *

*XuUMUYecKoe 3arpsi3sHeHHE OKpYKalomiel cpensl (TpeaenbHas IOMyCcTUMas KOHIEHTPAIHs
BentectB — [1JIK). Poib XxuMuM B penieHuu 3KOIOTHIECKUX pooieM.*

*IIpuponHbIe MCTOYHHKH YTIIEBOIOPOJOB (Yroyib, NMPHPOIHBIA ra3, He(Th), MPOIYKTH HX
nepepaboTKU, UX POIb B OBITY U MPOMBILIUIEHHOCTH.*

XUMHYECKUH HKCHEPUMEHT: H3y4YeHHe 0Opas3IoB MaTepuasioB (CTEKIO, CIIaBbl METAJUIOB,
MOJIMMEPHBIC MaTepHabl ). *

MexnpeameTHbIe CBSI3U

Peanu3zanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUH XUMHHU B 9 Kilacce OCYILECTBIISCTCS Yepes
UCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHSTHUN, TaK W TOHATHH, SBISIOLIUXCS
CUCTEMHBIMU JIJISl OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTeCTBEHHO-HAyUHbIE TOHATHS: HAay4YHBIA (haKT, TUIOTE3a, 3aKOH, TEOPHSs, aHaJu3,
CHHTE3, Kilaccu(uKanus, NepruoJUuHOCTb, HAOII0IeHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
MO/JIETIb, SIBJIEHUE, TApPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTEpHAIIbI.

®usnka: MaTepus, aroM, OJJIEKTPOH, TPOTOH, HEWTPOH, WOH, HYKIUZ, H30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJIa, JEKTPUUECKUN 3apsi], IPOBOJHUKH, MOJIYIPOBOJHUKH, AUIIEKTPUKH,
(GOTO2IEMEHT, BEIIECTBO, TeNO0, OO0BEM, arperarTHoe COCTOSHHE BelecTBa, Tra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAITIMYECKasl PEeIIETKA, CIUIaBbl, (PU3MUECKUE BETMYMHBI, €AMHULIBI U3MEPEHMUS,
KOCMHUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunHres, pixaHue, Ouocdepa, HIKOCHUCTEMa, MHUHEpajbHbIE yI00pEeHUS,
MHUKPO3JIEMEHTBI, MAKPOIEMEHTBI, TUTATEIILHBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOIAEMBbIE,
TOIUINBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YVYEBHOI'O ITPEJJMETA «XUMW» HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA30OBAHUNA

B nenmom pesynbratel ocBoenus oOydarommmucs ¢ 3[1P yue6HOro npenmera « XuMuUs JOTKHBI
COBMaJiaTh ¢ pe3yibTaramu DenepalibHON pabodeil mporpaMMbl OCHOBHOTO OOIIEro oOpa30BaHMS.
Hawnbonee 3HaUUMBIMH SBIISIOTCS :

JIMYHOCTHBIE PE3VIJIbTATHI:

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHA  HNPOrpaMMbl  OCHOBHOTO 061_[[61"0 06pa3OBaHI/I}I
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JOCTUTAIOTCSL B XO0J€ OOy4YeHHs] XMMHUHU B €IUHCTBE y4eOHOW M BOCHUTATENBHOM NESATENIbHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU POCCHUMCKMMM COLUOKYJIBTYPHBIMM U JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTAMHU, TMPUHATHIMA B OOIECTBE MpaBUJIaMH W HOPMAMHM IIOBEJIEHUS M CIOCOOCTBYIOT
IpoIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AINH 00YJaIOIIUXCSl.

JIn4HOCTHBIE Pe3yNbTAaThl OTPAKAIOT TOTOBHOCTH O0YUaOIIUXCSI PYKOBOJCTBOBATHCSI CHCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONbITAa JEATEIBHOCTH Ha €€ OCHOBE, B TOM
YHClie B YaCTH:

1) naTproTHYECKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOUICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HACJIEIUI0, TIOHMMAHUS 3HAYEHUS XWMHUYECKOM HAayKd B IKH3HH COBPEMEHHOIO OOIIecTBa,
CHOCOOHOCTH BIJIaJeTh JOCTOBEpHOM HH(OpMAIME O NEepeqoBBIX AOCTHIKEHUAX M OTKPBITUIX
MHUPOBOW M OTEYECTBEHHON XMMHUH, 3aWHTEPECOBAHHOCTH B HayYHBIX 3HAHUIX 00 yCTpOICTBE MUpa U
00I11eCTBA;

2) rpaXx/1aHCKOI'0 BOCIIUTAHMUSL:

IPEJCTaBICHUST O COLUUAIbHBIX HOpMax U IMpaBWIaX MEXJINYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 001IeCTBEHHO 10JIE3HOH,
y4e0HO-UCCIIeIOBATENILCKON, TBOPYECKOM ¥ JAPYrUX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JIESTEIbHOCTH NpPU BBHIIOJHEHWH YYEOHBIX, IMO3HABATENBHBIX 3a/ad,
BBITIOTHEHUH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JIaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOLIM B IIpollecce 3TOW Y4eOHOH MesITeNbHOCTH, TOTOBHOCTHU
OLICHHUBATh CBOE MOBEJCHUE M MOCTYIKHA CBOMX TOBApHILEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIIKOB;

3) IEeHHOCTU HAYYHOTO TTO3HAHMSI:

MHUPOBO33PEHUYECKUX MPEICTABICHUM O BEIIECTBE U XMMHUECKON peaklMy, COOTBETCTBYIOLINX
COBPEMEHHOMY YpPOBHIO DPa3BUTHUS HAYKHM M COCTABIAIOIIMX OCHOBY JUIsl TOHUMAaHHUS CYIIHOCTH
HAyYHOH KapTUHBI MHUpPA, MPEICTABICHHA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHPOJIBL,
B3aMMOCBS3SX YEJIOBEKA C IPUPOJIHOM CPEeIoi, O POJIM XMMHUH B MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHbIX Ha IIOJIyU€HHWE HOBBIX 3HAHUH MO XUMHH,
HEOO0XOAUMBIX JUIs 00BSICHEHUS HA0JII0/IaeMbIX MTPOLIECCOB U SIBJICHUM;

[I03HABATEJIbHON, WH(OPMAIMOHHOM M YWUTATEIbCKOW KYyJIbTYphl, B TOM 4YHCIIE€ HaBBIKOB
CaMOCTOSITENIbHOW PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoil, JOCTYHHBIMHU
TEXHUYECKUMHU CPeJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOY4YeHMIO U TO3HAHMIO, JI0003HATEIbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONW M HCCIEIOBATEILCKOM JEATENHPHOCTH, K OCO3HAaHHOMY BBEIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAHHUS IIECHHOCTH XU3HU, OTBETCTBEHHOTO OTHOLIEHMS K CBOEMY 3JI0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCJIEICTBUN U HENPUSITHUS BPEIHBIX NPUBBIYEK (YNOTpeOIeHus
aJIKOTOJI, HApPKOTUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIIOJCHMsS TpaBuil O€30MacHOCTH IpHU
oOpallleHuu ¢ XUMUYECKMH BEILIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) TpyZ1OBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHYECKOMY M3y4YeHHUIO mpodeccuil U Tpyla pa3iuyHOro pojia, yBaK€HUE K
TPYLy U pe3ynbTaTaM TPYAOBOH JNEATEIBHOCTH, B TOM YMCJE Ha OCHOBE INPUMEHEHUS NPEAMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHOT'O BHIOOpA MHANBHUAYAIBHON TPAEKTOPHH MPOAOIKEHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB U
moTpeOHOCTEH, yCmemHol Mpo(ecCHOHATbHON ACATENHPHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B MPO(ECCHOHANBHOM cpee;

6) PKOJIOTHUYECKOTO BOCIIUTAHMS:

HKOJIOTHYECKHU 11€71€CO00pa3HOro OTHOILIEHMS K MPHUPOJE KaK MCTOUYHHUKY KU3HHM Ha 3emie,
OCHOBE €€ CYIIeCTBOBAaHHMS, IMOHMMAHMS LIEHHOCTH 3/I0pOBOTO M Oe30macHoro obpasza KU3HH,
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U ICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHUS
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IIEHHOCTH COOJIFOICHUST TIpaBWJI OE€30MacHOTO TOBEACHUS MPHU paboTe ¢ BEMIECTBAMH, a TaKXe B
CUTYaLUAX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIOJEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHMA, MOJTy4aeMble IPU M3YyYEHUU XUMHUH, Ui pELIeHus 3aj1ad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CPENOMW, MOBBIEHUS YPOBHS 3KOJIOTMYECKON KYJIBTYpHI,
OCO3HAaHMS TJI00AJBHOIO XapaKTepa 3KOJOIMUYECKUX MpoOieM M IyTel uX pelleHus MOCPEACTBOM
METOJI0B XUMUU;

JKOJIOTMYECKOrO  MBIIUICHUS, YMEHHS pPYKOBOJACTBOBAaTbCS MM B  IIO3HABaTEIIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAIIPEJMETHBIE PE3VJIbTATbDI

MertarnpeMeTHbIE pe3yabTaThl OCBOSHHSI 00pa30BaTENbHOM MPOrpaMMbl 0 XUMHUH OTPAKAIOT
OBJIa/ICHUE YHUBEPCAIbHBIMU I03HABATENIbHBIMU JICHCTBUSIMU, B TOM YHUCIIE:

1) 06a30BbIE JOrHYECKHE JCHCTBHS:

BBISIBJIATh IPUYMHBI U CIEJICTBHS IPOCTBIX XMMUYECKHX SIBICHUM;

OCYILECTBIISITh CPABHEHHUE, KIIACCH(PUKAIINIO XUMUYECKUX BEHIECTB 10 33JaHHBIM OCHOBAHUM
U KPUTEPHUSM JJIS1 YKA3aHHBIX JIOTHYECKUX Olepaluii;

CTPOHUTH JIOTUYECKOE CYXKICHHE TIOCIIe TPEABAPUTEIBHOIO aHalIM3a, BKIIOYAOIIEe
YCTaHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBS3€il

CO3/1aBaTh, IPUMEHSThH U NMPEOOPA30BBIBATH 3HAKA M CUMBOJIBI, MOJICIH M CXEMBI JUIsI PEIICHUS
y4eOHBIX M [TO3HABATENIbHBIX 33724 C IOMOILBIO [IE/1arora;

IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE XUMHUYECKHUX MPOIIECCOB U MX IOCIEIACTBHUS;

2) 0a30BBbIC UCCIICAOBATEIILCKHE ICHCTBHUS:

C TOMOIIBIO TI€arora IMPOBOAUTh XHUMHYECKHH OIBIT, HECIOXHBIA OSKCIIEPUMEHT, s
YCTaHOBJICHUSI OCOOCHHOCTEN 00BEKTa M3y4eHUs, PUUMHHO-CIEACTBEHHBIX CBs3€il M 3aBUCHMMOCTEN
00BEKTOB MEKIY COOO0M;

C TMOMOUIbIO IeJarora MM CaMOCTOATENBbHO (OpMyIupoBaTh OOOOLIEHMS U BBIBOJBI 10
pe3yabpTaTaM MPOBEJCHHOTO HAOIIOICHHSI, OTIbITA;

3) pabora ¢ uHpOpMALIUECI:

BBISIBIIAITh AePUINTHI WHPOPMAIINU, JAHHBIX, HEOOXOIUMBIX JUISl PEIICHUS TOCTaBICHHON
3aJ1auu;

peoOpa3oBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B APYToi (Tabyuily B TEKCT U IIp.);

UCKaTh WM OTOMpaTh MH(OOPMAIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM MPEAIOKEHHON
y4eOHOM 3a/1auy U 3aJIaHHBIX KPUTEPUEB.

OBnaneHne yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMU:

OpPraHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B TPyIMIE (ONpPEaensaTh OOIINE 1IEeTH, PACIIPEIeNSITh
POJIH, JOTOBAPUBATHCS JIPYT C IPYTOM H T. II.).

C TOMOIIBIO TeJarora WM CaMOCTOSITENIbHO COCTABIATH YCTHBIE W MUCHMEHHBIE TEKCTHI C
HCIIOJIb30BAaHUEM WIITIOCTPATUBHBIX MATEPUAJIOB /IS BBICTYIUICHHUS IIEPE]] ay IUTOPHUEH;

OpPraHU30BBIBATh Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO JIESATEIBHOCTh C Yy4YUTENIEeM U
CBEPCTHHKAMHM; pabdOTaTh WHIUBUAYAIbHO M B TPYIE: HAaXOIUTh oOlIee pelleHHe U pa3peliarb
KOH(MIMKTHI HAa OCHOBE COTJIACOBAHMS TMO3WIMH M ydeTa HHTEPEecoB; (OPMYyIHPOBATH,
APTYMCHTHUPOBATh U OTCTAaBAaTh CBOC MHCHHE,

OIICHMBATh KadecTBO CBOEro BKJaJa B OOHMI TPOJAYKT, NPUHUMATh U Pa3JENATh
OTBCTCTBCHHOCTE U MIPOABIIATE TOTOBHOCTH K ITPEAOCTABICHUIO OTUETA MEPE] prr[HOI\/'I.

OBnajieHre YHUBEPCATBHBIMU YIEOHBIMH PETYISITHBHBIMU JCHCTBUSIMH:

oOHapyxuBaTh H (QopMyIHpoBaTh ydeOHYIO TpoOJIeMy, OMpenesaTh Ienb Y4eOHOU
JeSITeNIbHOCTH;

BJIQJICTh OCHOBAaMH CAMOKOHTPOJIS, CaMOOIICHKH, TPUHSATHS PEIICHHA W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOM U MMO3HABATEIHHOU JESITEbHOCTH;

COOTHOCHUTBH CBOW JEHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYHIECTBIATH KOHTPOJIb CBOEU
NEeSTeIbHOCTH B TIpOIecCe JOCTHKEHHS pe3yibTaTa, OMPENeNiaTh CIOCOObl NEHCTBHI B paMKax
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MPEAJIOKEHHBIX YCJIOBUH H TpPeOOBAaHMM, KOPPEKTUPOBATh CBOW JICHCTBHSI B COOTBETCTBUU C
W3MEHSIOLIEHCS CUTYallUEe;

JlaBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U MIpeJylarath IjiaH €€ U3MEHECHUS;

NPEeABUACTh TPYAHOCTHU, KOTOPbIE MOTYT BOZHUKHYThH MPU PEIICHUHN Y4eOHOM 3a1a4u;

MMOHUMATh MPUYHMHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TPeOYyeMBbIN pe3yJbTaT JACATEIbHOCTH,
OTIpE/ICTISATH TO3UTHBHBIC U3MEHEHUS M HAIIPABJICHUS, TPeOYyIOIIre JambHEHIel padoThl;

OCO3HAHHO OTHOCHUTBCSA K IPYTrOMY Y€JIOBEKY, €0 MHEHUIO.

IMPEAMETHBIE PE3VJILbTATDI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO O0S3aTEIBHOIO  COJEpIKAHUS,
YCTaHOBIIEHHOTO JaHHON DepepanbHON pabovyeld MporpaMMoid, BEIACISIOT: HayYHbIC 3HAHUSA, YMEHUS
U cIocoObl JeicTBul, cnenuduueckre A1 yueOHOro mnpeaMera «XHUMUs», BHJIbl AEATEIBHOCTU 10
MOJyYEHHUI0O HOBOTO 3HAHMS, €0 MHTEPIPETAlUH, MPeoOpa3oBaHUIO U MPUMEHEHHIO B PAa3IUYHBIX
Y4€OHBIX U HOBBIX CUTYyalUAX:

IPEJICTAaBICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTH SBJICHUM TPUPOABI, [OHUMaHHE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKM Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa 00Iel KyJIbTYpbl U MPAKTUUYECKON JESITEIbHOCTU YEIOBEKA B YCIOBHSIX COBPEMEHHOIO
o0111ecTBa; TOHUMAaHUE MECTa XMMHUHU CPEIU JPYTUX €CTECTBEHHbIX HAYK;

BJIQJICHHE OCHOBAaMHU NOHSITUMHOIO ammnapaTa M CHUMBOJIMYECKOTO S3bIKa XUMHMM JUIS
cocTaByieHUs] (POpMYJ HEOPraHMYECKUX BEILECTB, YPABHEHUH XUMMUYECKUX peakiuil (¢ omopoid Ha
QITOPUTM Y4EOHBIX JI€HCTBUM); BIaJeHHE OCHOBaMU xumuueckoid HoMeHkiaTypsl (IUPAC wu
TPUBHMAJIBHON) M YMEHHUE UCIOJb30BATh €€ JUIsl pelleHns y4eOHO-[103HABATEIbHbIX 33/1a4 C [TOMOIIBIO
YUUTENSl; YMEHUE UCIIOJIb30BATh MOJEIH AJIsl OOBSCHEHUS! CTPOCHUSI aTOMOB U MOJIEKYJI 110 aJITOPUTMY
C OIIOPOH HA ONPEIEIICHNUS;

IIPEJICTABICHUE O CUCTEME XMMMUYECKHUX 3HAHMM U YMEHHE C IOMOILIBI0 YYUTENsd NPUMEHSThH
CUCTEMY XMMHYECKUX 3HAHUU NI YCTAHOBJIECHHUS B3aUMOCBS3E€H MEXKIY M3YYEHHBIM MaTEpHAIOM U
IIPU TIOJTYYE€HUH HOBBIX 3HAHMH, a TAK)KE B IPOIIECCE BHIMOIHEHUS YUeOHBIX 33JaHUH U MPH paboTe ¢
MCTOYHUKAMHU XUMHUYECKOH HH(pOpMAIMU, KOTOPask BKIIFOYAET:

BaXHEHIINE XUMHUYECKHE TOHATUS: XUMHUYECKHM DJIEMEHT, aToM, MOJIEKYyJa, BEIIECTBO,
IIPOCTOE U CIIOKHOE BEILIECTBO, OJHOPOJIHAs M HEOJHOPOJHAs CMECh, OTHOCHUTEIbHBIE aTOMHas M
MOJIEKYJISIpHasi Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca, MOJISIPHBIA 00BbEM, OKCHUJ,
KHUCJIOTa, OCHOBaHHUE, COJNb (CpelnHss), XUMHUYECKas peaklMs, peaklUH COEAMHEHUs, pPeaKLuu
pa3joXKeHusl, pPEaKkIUM 3aMelIeHUs, peakuuu OoOMeHa, TeIioBoM A(PGdEeKT peakuuu, 3K30- U
OHAOTEPMHUUYECKNE DPEAKIUHU, PacTBOpP, MaccoBas JOJISI XHMHUYECKOTO D3JEMEHTA B COCJUHEHHH,
MaccoBast 10J1 U MPOLIEHTHAas! KOHIIEHTpAalMsl BEIIECTBA B PAaCTBOPE, AP0 aTOMa, dJIEKTPUUECKUM CI0U
aToma, aTOMHas OpOWTalb, pajnyc aToMa, BAJIEHTHOCTb, CTEIEHb OKUCIEHHs, XUMHUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTh, TOJSpPHAs W  HENoJspHas KOBAJ€HTHas CBsI3b, MOHHAs CBS3b,
MeTaJuIn4yecKas  CBs3b, KpHUCTANIMYECKass  pemieTka (aroMHas, MOHHas, MeTajulndeckas,
MOJIEKYJISIpHasi), WOH, KAaTHOH, AaHUOH, OJIEKTPOJUT U HE JJIEKTPOJIUT, DSJIEKTPOIUTHYECKAs
JMCCOLMALUS, PEAKIIUM HOHHOTO 0OMEeHa, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIMH, OKUCIUTENTh
Y BOCCTaHOBUTEJb, OKHCIIEHHUE U BOCCTAHOBJIEHHUE, SJIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, 0OpaTUMbIe
U HeoOpaTUMbIe pEaKIMH, CKOPOCTh XMMHYECKOW peakIMH, KaTaau3aTop, MPEeAeiabHO IOMyCTHMast
koHueHTpauus (IIJIK), koppo3ust meTanios, CriiaBbl;

OCHOBOIIOJIATalolMe 3aKOHbl XMMMM: 3aKOH COXpaHEeHMs Maccel, [leprmoaudeckuii 3akoH
J1. 1. MenneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIPHASI TEOPHsI, TEOPHSI DJIEKTPOJUTHUECKON TUCCOLMALNY, a
TaK)K€ IMPEJICTaBICHUs] O HAy4YHBIX METOJaX IO3HAHHSA, B TOM YHCIE DKCHEPHUMEHTANbHBIX H
TEOPETUYECKUX METOJIaX UCCIIEI0BAHUS BEIIECTB U NU3YUYEHUS XUMHUUECKUX PEaKIINA;

MPEJICTAaBICHUE O MEePUOJNYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JIEMEHTOB (paguyc
aToMma, JJIEKTPOOTPHULATENBHOCTb), MPOCTBIX M CIOKHBIX BEIIECTB OT IOJOXKEHUS SIIEMEHTOB B
[lepuoanueckoit cucreme (B MajibIX NMEPUOAAX M IIABHBIX MOATPYIIAX) M 3JIEKTPOHHOTO CTPOEHUS
aToMa; yMeHHe OOBACHATH CBS3b MOJOXKEHMs 3j1eMeHTa B llepmoauueckoil cuctemMe ¢ 4YMCIOBBIMU
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XapaKTepUCTHUKAMHU CTPOEHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3aps] A1pa, o0Ilee Yucio
AJNIEKTPOHOB), PACIPENICTICHUEM OJJICKTPOHOB IO SHEPreTUYECKHM YpPOBHSM aTOMOB TEPBBIX TpeX
MEePHUOIOB, Kallusl U KaJblMsl; KiIacCu(PUIUPOBATh XUMHUYECKHE 3JIEMEHTHI C ONOPOM Ha OmpesesieHus
¢u3nvecKoro cMpicia HU(POBBIX JaHHBIX IEPUOANIECKON TaOIUIIBL;

yMEHHE KIAacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHUYECKHME BEIeCTBA W
XMMHAYECKHE pPEaKLIUU C OMOPOil Ha CXEMBbl; OINpPENeNATh BAJICHTHOCTh W CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB, BHJI XUMUYECKON CBSA3H U TUIl KPUCTAJUINYECKOM CTPYKTYpPHI B COCIMHEHUSX,
3apsii MOHA, XapakTep Cpelbl B BOAHBIX PAacTBOpax BEIIECTB (KHUCIOT, OCHOBAHUI), OKUCIUTENIb U
BOCCTaHOBUTEJb 110 AJITOPUTMY y4EOHBIX EHCTBUIA;

YMEHHUE XapaKTEepPHU30BaTh C OMOPOIl HA cxeMy (U3NYECKHE M XMMHYECKHE CBOWCTBA MPOCTHIX
BelIeCTB (KHUCIOPOJI, 030H, BOJAOPOJ, rpadur, anMas, KpeMHH, a30T, ¢ocdop, cepa, XJIop, HATPHil,
KaJui, MarHvi, Kajabllid, aJIOMHHUMN, KEJI€30) W CIOKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX
pacTBOpoB (BOZa, aMMHAK, XJOPOBOJOPOJI, CEPOBOJIOPOA, OKCUABI U THIPOKCcHUIbl MeTamuioB |- A
rpynn, amomunus, meau (II), nunka, xenesa (II u II), okcunel yrnepona (II u 1V), xpemuus (IV),
azota u ¢ocdopa (Il u V), cepor (IV u VI), ceprucras, cepHas, a3zotucras, a3otHas, (ochopHas,
yrojipHasi, KpEMHUEBAsI KHUCJIOTAa M WX COJH); ONKCHIBATH C OMOPOW HA IUIAaH M KIIOUEBBIE CJIOBA;
yMEHHE MPOTHO3UPOBATh M XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX COCTaBa U
CTPOCHUS TIOCTIe TPEABAPUTEIHHOIO aHAIN3A MO0/l PYKOBOJICTBOM II€Jarora, NpUuMEHEHHE BEUIECTB B
3aBHUCHUMOCTH OT HUX CBOICTB, BO3MOXKHOCTb NPOTEKAHMSI XMMHUUYECKUX MPEBpAIICHUN B Pa3IUYHBIX
YCIIOBHSIX, BIIMSIHME BEIIECTB M XUMHUYECKUX IPOILIECCOB HA OPraHWU3M YEJIOBEKA U OKPYKAIOIIYIO
MPUPOHYIO CPELy;

YMEHHUE COCTAaBIIATH MO O0pasily, cCXeMme, aJrOpUTMy YYEOHBIX NEHCTBHH MOJICKYISApPHBIE U
WOHHBIC YpaBHEHMsI peakiuil (B TOM 4YHCIE pEakIuid HMOHHOTO OOMEHa U OKHCIUTENIbHO-
BOCCTAHOBUTEIIBHBIX  pPEaKIHi), WUIIOCTPUPYIONIMX  XUMHYECKHE  CBOWCTBA  M3YYCHHBIX
KJ1acCOB / TPYIINT HEOPraHUYECKUX BEINECTB, a TAKXKE MOATBEPIKIAIONIMX TEHETHYECKYIO B3aHMOCBS3b
MEXy HUMH,

YMEHHE BBIUUCISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJTF0 XUMHUYECKOTO DJIEMEHTa B COSAMHEHUH, MAacCOBYIO JIOJIO BEIIECTBA B PAcTBOPE, KOJIHMYECTBO
BEIIECTBA U €ro Maccy, 00bEM Ia30B ¢ OMOpoi Ha oOmMe GOpMyIbl; YMEHHUE IPOBOAUTH PacueThl 10
YpaBHEHHSIM XUMHUYECKIX PEAKINUH M HAXOIUTh KOJIMYECTBO BEIIECTBA, 00BEM M MACCy peareHTOB HIIH
MPOAYKTOB PEAKIIMU C ONOPOM Ha o0pasell, allrOpUTM YUeOHBIX JeHCTBUI;

BJIAJICHNE OCHOBHBIMH METOJAaMH HAy4YyHOTO TO3HaHWMsA (HaONroneHWe, W3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE) TMPH M3YyYEHHH BEIIECTB M XHWMHUYECKUX SBICHHUH C OMOpOi Ha
AITOPUTM YYEOHBIX JIEHCTBHIA; yMEHHE chOpMyInpoBaTh MPOOIEMY U MPEUIOKUTH ITyTH €€ PeIIeHUS
C TIOMOIIIBIO MeJarora; 3HaHNue OCHOB 0€30MacHOi PabOThl ¢ XUMHUYECKHUMH BEIIECTBAMU, XUMHUYECKON
MOCYJI0¥ M JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

HAIMYUE MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOIIUX XUMUYECKUX
HKCIIEPUMEHTOB TI0J] PYKOBOJACTBOM YYHTENS C OOCYKICHHEM IUIaHa pabOThl WM COCTaBICHHUEM
TaOJINIBL:

U3y4eHHE U ONUCaHne (PU3NIECKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C PUBNYECKUMHU H XUMUYECKIUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIIHE TPU3HAKH MTPOTEKAHNS XUMHUSCKUX PEaAKITHIA;

u3ydeHHe crocoO0B pa3eNeHUs CMECEe;

MOJTy9YeHUE KUCIIOPO/Ia i U3YYEHHUE €T0 CBOWCTB;

NOJIy4eHHE BOJOPOia U U3yYEHHE €ro CBOMCTB;

MOJTy9YEeHUE YTIIEKUCIIOTO Ta3a U U3y4eHHUE ero CBONCTB;

MOJTyuYeHUE aMMHaKa M U3yYSHHE €ro CBOICTB;

MIPUTOTOBIICHHE PACTBOPOB C OIMPEIEIIEHHON MacCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBA;

HCCJICIOBAHNE U OMKMCAHNE CBOMCTB HEOPTraHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB;

NPUMEHEHHE WHIUKATOPOB (JakMyca, MeTWIOpaHka U (eHondTarenHa) g ONpeaesIeHus
XapakTepa cpeibl B pacTBOPAxX KUCIOT U MIEI0YeiH;

U3ydeHHE B3aMMOJACHCTBHUS KHCIOT C METaJUIAMH, OKCHIAMH METAJIOB, PACTBOPHUMBIMH H
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HEPACTBOPHMBIMU OCHOBAHHUSAMH, COJISIMHU;

MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METaJLIa APYTUM U3 pacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBONCTB THIPOKCHIOB aTIOMUHUS U ITUHKA;

peIlleHue DKCIECPHUMEHTANBHBIX 3a7ad 1o TeMe «OCHOBHBIC KJIacChl HEOPTaHUYECKUX
COCIUHCHUI;

pelIeHre SKCIICPUMEHTAIBHBIX 3a/1a4 110 TeMe «DJICKTPOTUTHYCCKAS JUCCOIIHAIUSY,

peleHne SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHelIe HeMeTallIbl U KX COCTUHEHUS,;

pelIeHre SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHeHIe MeTallIbl U KX COCTUHEHUS,;

XUMHUYECKHE JKCIEPUMEHTHI, WLIIOCTPUPYIOIINE MPU3HAKH TPOTEKAHUS PEaKIUid HOHHOTO
oOMeHa;

KaueCTBCHHBIC PEaKIMK Ha MPUCYTCTBYIONINE B BOAHBIX PACTBOpPaX MOHBI: XJIOPHUI-, OPOMHUI-,
nonua-, cyibdar-, pocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THIPOKCH/I-UOHBI, KaTHOHBI aMMOHMSI,
MarHusi, KaJblius, aTFOMUHUS, jkele3a (2+) u xenesa (3+), meau (2+), 1nMHKa;

YMEHHE TMPEACTABIIATh PE3YJIbTaThl JKCIEPUMEHTa B (OpMe BBIBOJOB, JIOKA3aTEbLCTB,
rpaduKOB U TAOJIUI] ¥ BBISBIISATH IMITUPUICCKUE 3aKOHOMEPHOCTH;

BJIaJICHUEC TMpaBUJIaMHU O€30MaCHOTO OOpalleHUsT C BEIIECTBAMHU, HWCIIOJIB3YEeMbIMH B
MOBCCIHCBHON KW3HU, a TaKXKe NPAaBWIAMH TIOBEJACHUS B IEISIX COCPEKCHHS 30POBBS U
OKpY’KaroIiel MpUPOTHON Cpeiibl; MOHMMaHKUE Bpeia (OMaCHOCTH) BO3CHCTBUS HA JKUBbBIC OPTraHU3MbI
OTIpPE/ICIICHHBIX BEIIECTB, a TaKKe CIIOCOOOB YMEHBIICHUS M TMPEIOTBPAMICHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHUMAHUE 3HAUCHHSI XKUPOB, OCITKOB, YIIICBOIOB JIJIsl OpraHM3Ma YelIOBeKa,

BJIQJICHNEC OCHOBAMH XUMHUYECKOW TPaMOTHOCTH, BKIIOYAIOMICH YMEHUE TIPABHIBHO
UCIIOJIb30BaTh N3YUCHHBIC BEIIECTBA U MAaTePHAJIbI (B TOM YMCIIC, MUHEPAJIbHBIC YIOOPCHHUS, METAILIBI
U CIUIaBBI, TPOIYKTHI IEPEPAOOTKH MPUPOTHBIX UCTOYHUKOB YIIICBOIOPOIOB (YIJIsl, IPUPOTHOTO Ta3a,
He(pTH) B OBITY, CEJIBCKOM XO35HCTBE, Ha MPOU3BOJICTBE; YMEHHE MPUBOAUTH MPUMEPBI TPABUIHLHOTO
MCIOJIb30BAaHUS NU3YYCHHBIX BEIIECTB M MAaTEPHAJIOB;

YMEHHUE YCTaHABJIMBATH CBS3M MEXIY pEalbHO HAOIIOJaeMbIMU XUMHYCCKUMH SIBJICHUSMHU U
MIPOIIeCCaMHU, MPOUCXOIANTUMHI B MAKPO- U MUKPOMHPE, OOBSICHATH IPUINHBI MHOTOOOPA3Ms BEIIECCTB;
YMEHHE WHTETPUPOBATh XUMHUUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX Y4EOHBIX MPEAMETOB C MOMOIIBIO
mejarora;

npeiacTaBieHne o cdepax MnpodeccuoHaNbHON JesSTeNbHOCTH, CBSI3aHHBIX C XHUMUEH H
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JOCTHIKECHUSIX XUMHUYECKON HAYKH; HAJTMYHE OIBITA
paboThl ¢ pa3NIUYHBIMU UCTOYHUKAMU HHQPOpPMAIMU MO XUMHUU (HAYyIHO-TIOMYJSpHAas JHUTepaTypa,
CJIOBapH, CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI) C ONOPOM Ha aITOPUTM: YMEHHUE OOBEKTHBHO OIICHHUBATH
MH(OPMAILIHIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpebGoBanusi K TpPEIMETHBIM pe3ylbTaTaM OCBOCHUS Y4YeOHOro mpenMera «XUMHUSI»,
pacrpeiesieHHbIE TI0 T0/1aM 00y4YeHUs

Pesynbrarel mo rogam GopMyTUpYIOTCS MO MPUHIMUMIY J00aBIEHUS HOBBIX PE3YIbTATOB OT
roma K roay, y»xX€ Ha3dBaHHBLIC B NPCAbIAYIIMX TIodax IO3WIOWH, KaK IIpPaBUJIO, JOCJIOBHO HE
MOBTOPSIFOTCS, HO YYMUTHIBAIOTCS (pe3ylbTaThl OYEPETHOrO0 ToAa MO YMOJYAaHUIO BKIIOYAIOT
pe3yNbTaThl MPEIbIAYIINX JIET).

8 KITACC

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYJa, XUMUUYECKUH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAasT M HEOJHOPOAHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Mmacca,
MaccoBasl JOJii XHMHUYECKOTO »3JEMEHTa B COCAUHEHHM, MOJSPHBbIH OO0BEM, OKCHI, KHUCIOTa,
OCHOBAaHHE, COJb, *INEKTPOOTPHUIATENBHOCTH™, CTENEHb OKHUCIEHHs, XUMHUYECKas peaklus,
KJIacCUpUKaLMs peaklUMid: peaklMH COECTUHEHMs, DPEaKIUH pPAa3JIoKEeHUs, pEeaKlIUd 3aMelIeHHUs,
peakiuu oOMEHa, 3K30- U SHIAOTEPMHUYECKUE pEaKIUH; *TeroBoil 3¢ ekt peakuuu™; sapo aToma,
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JIEKTPOHHBINA CJIOM aToMa, aTOMHas OpOMTaldb, PaguyC aTOMa, XUMMYECKas CBs3b, MOJSApHas U
HENoJIsipHasi KOBAJIEHTHasl CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH, PAacTBOpP, MaccoBas J0Js
BelleCTBA (IIPOLEHTHAs! KOHLIEHTPALMs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUUYECKUX MOHATUH (CM. M. 1) U NPUMEHSATH 3TU
MIOHATUS NPU OIMCAHUY BELECTB U UX NPEBPALICHUMN;

UCTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBJICHUS (DOpPMyJ BEUIECTB, MOJICKYISPHBIX
YPaBHEHHMH XMMUYECKUX peaKuil, 3IeKTpOHHOro OagaHca;

OIPEAEIATh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COCIMHEHMSX C ONOPON Ha ONpEENICHHs], B TOM YUCIIE€ CTPYKTYpUPOBAHHBIE,
MIPUHAJICKHOCTh BEHIECTB K OMPEACIEHHOMY KIJIACCY COSAMHEHUU MO (GopMysiaM; BHI XUMHUYECKOM
CBSI3U (KOBaJEHTHAsl U MOHHAs) B HEOPraHMUECKUX COEMHEHUSX;

UMETh MPEACTABICHUE O CHCTEME XHMHUYECKUX 3HAHUHW, YMETh C IIOMOLIBIO YUYHUTENS
IPUMEHATh CUCTEMY XUMMUYECKUX 3HAHUM, AJI YCTAHOBJIEHUS B3aUMOCBS3M MEXIY H3yYEHHBIM
MaTepHajioM U TMPH IOJyYeHUH HOBBIX 3HAHHM, a Takxke MpH padoTe ¢ MCTOYHMKAMH XMMHYECKOMH
uHpopmanuu. OpUEHTUPOBATbCA B MOHATUAX U ONEPUPOBATh UMM Ha 0a30BOM ypOBHE, NPUMEHATh
IIPU BBIIIOJIHEHUHU Y4YEOHBIX 33JaHUN U PELIEHUU PACUETHBIX 33Jay C ONOPON Ha aJIFOPUTM Y4eOHBIX
JeUCTBUI M3yuyeHHBIE 3aKOHBI M TEOPHMM: 3aKOH coxpaHeHus Mmacchl, [lepuoanueckuii 3akon J[.U.
MenpeneeBa, *3aKOH IIOCTOSIHCTBA COCTaBa™, 3akOH ABOraJpo; aTOMHO-MOJIEKYJISIpHAsi TEOpHs.
CooTtHocuTh 0003HauUEHMsI, KOTOpble uMeroTcs B Tabnuue «llepmoguueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MeHneneeBa» C 4YMCIOBBIMM XAapPAaKTEPUCTUKAaMU CTPOEHHsS ATOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Ilee YUCIIO 3JIEKTPOHOB U PACHpPENENIEHHE UX MO 3JIEKTPOHHBIM
CJIOSIM);

KJIacCU(UIUPOBATbXUMUYECKHE 3JIEMEHThI; HEOPraHUYECKHE BEILECTBA; XUMUYECKUE PEaKIH
(o ymMCcy W COCTaBy y4YacTBYIONIMX B PEAKIHU BEUIECTB, IO TEIUIOBOMY A(PQEKTY, M0 W3MEHEHHIO
CTEIIEHU OKUCIIEHUS! XUMHUECKUX JIEMEHTOB) C ONOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3IUYHBIX KIJIACCOB,
MOJTBEpPXK/Iasi ONHUCAHHWE MPUMEpPAMH MOJIEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIUX XMMHUYECKHX
peaKuil C OIOPON Ha CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELLECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUS; BO3MOKHOCTH
MPOTEKAaHUS XHWMHUYECKUX TPEBpAIICHU B pa3jIMYHBIX YCJIOBUSAX I[IOCIIE€ MpEeABapUTEIHHOIO
00CYXKIEHHS C MeJarorom;

BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIO
XMUMHYECKOI0 3JIeMeHTa Mo (popMysie COeAMHEHUsI; MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE; IPOBOIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOM PeaKkIui C ONIOPOH Ha aIrOpUTM;

IIPUMEHSATH OCHOBHBIE ONIEPALIMH MBICIIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
00o011IeHne, cucTemMaTu3anus, Kiaccu(uKalys, BbISIBICHUE NPUYMHHO-CIIEICTBEHHBIX CBSI3eH — JUId
U3Y4YEHHs CBOMICTB BEIIECTB M XMMHMUYECKHUX pEAKLUM; €CTECTBEHHO-HAYYHBIE METOJBI ITO3HAHUSA —
HaO/to/IeHue, W3MEpEeHHe, MOJEIUPOBaHUE, OSKCIEPUMEHT *(peajbHbli M  MBICICHHBIN)*TIOA
PYKOBOJCTBOM II€arora;

CJIeI0BaTh MpaBUiIaM TOJb30BaHUS XUMHUECKOH NOCY10H U 1a00paTOpHBIM 000PYIOBaHUEM, a
TaKXke MpaBWiaM OOpalleHHsl C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSMHU IO BBIOJHEHUIO
71a00PATOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB (BOOpoaa
U KHUCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OIpPEAeNEHHON MaccoBOW J0ield pacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
[IeJ0Ye M KHUCIOT C TOMOIIbI0 HMHJIUKATOPOB (TakMyc, (eHondTanenH, METUIOpaHXk U Ap.),
MOATBEPKIAIOIIUX KAYECTBEHHBIH COCTAaB HEOPraHWYECKUX BEUIeCTB (KayeCTBEHHbIE pEeaklUH Ha
MOHBI) 110J] pyKOBOJCTBOM II€Jarora.

9 KIIACC
PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AHUOH, IIpoCTOE BEILECTBO, CJIOKHOE BEILIECTBO, BaJICHTHOCTD,

QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHUCIICHHA, XUMHWYCCKasd PpE€akKusid, XUMHUYECKasa CBA3b, *TemI0Boi
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adpdexT  peaknuu,MOiIb*, MOJSIPHBIH  00BEM, pacTBOP;  AJIEKTPOJUTHI,  HEIICKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JUCCONMANMS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTtop, *XHUMHYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTUMbIE PEAKIUU™, OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKHCIIUTEb, BOCCTAHOBHUTEIb, OKHCIEHHE ¥ BOCCTAHOBIICEHHE, aJUIOTPOINUs, aM(OTEPHOCTH,
XUMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METaJUIMYECKasi), KpUCTAITMYECKasl pemérka, *Koppo3us
METAJIJIOB, CIUIABBI; CKOPOCTh XMMHUYECKON peakuuu™, npeaenbHo gomnycrumas konuentpauus (II1K)
BEIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHMUYECKHX MOHATUM (CM. M. 1) U IPUMEHSTH 3TU
MOHSATHSI IPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

UCITOJIb30BaTh 3HAKW M CHUMBOJIBI JUIsI (DUKCAIIMM PE3yJIbTaTOB HAOIIOJCHUN, COCTaBJICHUS
(GbopMyIl BELIECTB U ypaBHEHUN XMMHUYECKUX PEaKIIMii, 3aM1CcH JaHHBIX yCIOBHi 3a1a4. Mcnons3oBaTh
obo3HaueHus, umerommecs B Ilepuoanyeckoit cucremMe W TaOIMIE PACTBOPUMOCTH KHCIOT,
OCHOBAHUI U COJIEH B BOJE IJIS1 BBIMOJIHEHUS 3aJaHUN.

ONpEAENATh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAAJIC)KHOCTh BEIIECTB K OMPECIEHHOMY KJIacCy COSAMHEHUN C OMOpON Ha
ompeJeleHus, B TOM YHUCJE CTPYKTYPUPOBAHHBIC; BUbIl XMMHUUYECKOWU CBSI3U (KOBaJ€HTHAs, MOHHAs,
MeTaJlJIN4ecKasi) B HEOpraHMYEeCKHX COSAMHEHUAX; 3aps] MOHA MO XUMHUYECKoW dopmyle; XapakTep
Cpelbl B BOAHBIX PAaCTBOpPAX KHUCJIOT M IIEJIOYEH, *TUN KPUCTAUIMYECKOW PEIIETKH KOHKPETHOIO
BelecTsa’™;

packpeiBaTh cwmbici [lepuonnueckoro 3akona [[.M. MenpeneeBa M JEMOHCTPUPOBATH €TI0
MOHUMAaHHUE: *OMUCHIBATH M XapakTepuszoBaTh™ TabiuunHyro ¢opmy Ilepuonnueckoit cucteMsl
XUMHYECKHX 3JICMEHTOB: pa3iHyaTh TIOHATHS «TJaBHas mnoarpymma (A-rpymma)»y U «moOodHas
noarpynna (b-rpynma)», Manble U OOJbIIME MNEPHOIBI; *COOTHOCUTH* 00O03HAUYEHHUS, KOTOpHIE
UMEIOTCS B IEPUOJMYECKONW TalyMle, C YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsij Aapa, OOIlee YHMCIO AJIEKTPOHOB U pacHpeesieHue UX IO
ANEKTPOHHBIM CJIOSIM); *OOBSACHATH* 00IIME 3aKOHOMEPHOCTH B M3MEHCHHHM CBOHCTB XWMHYECKUX
AJIEMEHTOB U MX COCJAMHEHUH B Mpeesax MajblX MEPUOAOB U TJIABHBIX MOATPYII ¢ YIYETOM CTPOCHUS
WX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI; HEOPTraHNUYECKHUE BEIIECTBA; XUMUYECKUE PEaKIINH
(MO 4YMcay M COCTaBYy Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMJIO0BOMY 3((]eKTy, M0 U3MEHEHUIO
CTENEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB) C OIIOPOM HAa CXEMBI;

XapakTepu30BaTh (OMHUCHIBATh) OOMIME W CHEU(UUECKHe XUMHUYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIacCOB, MOJATBEpXKIash ONUCAHWE MPUMEPAMU MOJIEKYJSIPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN C OIIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOIUTHUECKON AUCCOLMALIMM KUCIIOT, IEJI0YE U COJeil; MOIHbIE
U COKpalll€HHbIE YypaBHEHHUS peakIUil MOHHOrO OOMEHa; ypaBHEHMs peakiuil, MOATBEPKIAOIINX
CYILIECTBOBAHNE '€HETUYECKON CBSI3M MEXAY BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEAaKUMH  MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATHCBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHS; BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEeBpallleHUi TT0CTe MPeABaApUTETHHOTO 00CYKIEHUS C MeIaroroM;

BBIUHCIISATH OTHOCHUTENIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIO
XHUMHYECKOT0 3JIEMEeHTa 1o (hopMyJie COeAMHEHHSI; MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MPOBOIUTH
pacy€Tsl IO YPAaBHEHHUIO XMMHYECKOM PEAKIIMK C OITOPOH Ha alITrOPUTM;

CJIeIOBAThIIPAaBUIIAM TOJIb30BAHMSI XUMHUECKOM MOCYA0N U 1ab0opaTOpHBIM 000pyIOBaHUEM, A
TaK)Ke IpaBWiIaM OOpaIleHUs! C BEeUIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMHU MO BBHIMOJIHEHUIO
1ab0pPaTOPHBIX XUMHUUYECKUX OTBITOB MO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLUUM, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTAaB pA3JIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA- OpOMHUII-, HOAMUI-, KapOoHat-, pocdar-, cumkar-, cynbdar-,
TUAPOKCHU/I-MOHBI, KATUOHBl aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;
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IPUMEHATh OCHOBHBIE ONEPALIUU MBICIUTEIIBHON NESITEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHMUE,
0000111eHre, CUCTEMATH3alINIO, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSA3EH — JJISI M3Y4YEHUsS] CBOMCTB
BEILECTB U XUMMUYECKUX PEAKLUil; €CTECTBEHHO-HAYUHbIE METObI T0O3HAHUS — HAOJIIOEHUE, U3MEPEHUE,
MO/JICJINPOBAHUE, FIKCIIEPUMEHT (PEATIbHBIN U MBICIIEHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

Temarnueckoe IJIAHUPOBAHUE U KOJIMYECTBO YacOB, OTBOJUMBIX Ha OCBOEHHME KaXK/10H TeMbl yueOHoro mpeamera «Xumus» PDenepalibHON
aZlaTUPOBAHHOW OCHOBHOM 00pa3oBaTeNIbHONW IPOrpaMMbl OCHOBHOTIO 00Iero oOpa3oBaHUs 00y4aroIIUXCs C 3aCPKKON IICUXUYECKOTO PAa3BUTHS, B
[[EJIOM COBMIAJAIOT C COOTBETCTBYIOMMM pasnenom DenepanbHOi pabodeld mporpaMmbl y4eOHOTO MpenMeTa «XUMHsS» OCHOBHOW 00pa3oBaTelbHOM
IIporpamMMbl OCHOBHOTO ob1ero oopazoBanus. [Ipu stom Opranusanus BpaBe camMa BHOCUTh U3MEHEHUs B COJEpIKAHUE U paclpesielieHue yueOHOoro
Marepuaia Mo rogaM OOYyYeHHUs, B TIIOCJIEIOBAaTEeIbHOCTh M3YYEHHS TEM M KOJIMYECTBO YacOB Ha OCBOCHHE KaXKJIOW TEMBI, ONpEAeTICHHE
OpraHu3anoHHbIX GopMm oOyueHus U T.. OOOCHOBAaHHOCTH JaHHBIX U3MEHEHUH omnpezesnsercs BbIOpaHHbIM oOpa3oBarenbHOll opranu3zauueii YMK,
WH/IMBUYAIbHBIMUA TICUXO(QH3UYECKUMU OCOOCHHOCTSAMHU KOHKpETHBIX oOyuaromuxcs ¢ 3IIP, cremeHpl0 OCBOSHHOCTH HUMH YYEOHBIX TEM,
PEKOMEHJalUAMU 110 OTOOPY U aJlanTaluy y4eOHOro MaTepuaa o XUMUH, peacTaBieHHbIMU B [loscHUTENBHOM 3anucke.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATUYECKOTO TUIAHUPOBaHUS i oOyyaromuiics ¢ 3[1P: nepBeIii npennoiaraeT 0CBOCHHUE MPOrPaMMbI
B MHKJIIO3MBHOM KJIaCC€E; BTOPOM — B OTJEJIBHOM KJIAacCe.

1-ii BApHAHT
Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KUIACC
(2 u B HEmemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMsI)

IIpumepHbIe TeMBbl, OcHoBHoOe coJepkaHue OcHoBHbIE BU/IbI 1eSITE€IbHOCTH
pacKpbIBaloLye o0yyarommxcst
JaHHBbIN pa3aen

NPOrpamMmbl,
U KOJIMYeCTBO YacoB,
OTBOJMMOE Ha UX
H3y4deHue

Paznen 1.IlepBoHavaibHbIe XUMHYecKue MOHATHsI(20 1)
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Tema 1. Xumusa —
Ba:KHAsl 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYEeCKOM
JAeATeJIbHOCTH
YeJIOBEKA

(5 1)

[Ipeamer xumun.*Ponap XUMUU B ’KU3HU YEJIOBEKA.
XuMmud B cUCTeMe HayK. MeTo bl TO3HAHUS B
XUMHH.*

Tema u BemectBa. Pu3nyeckue cCBOUCTBA BEIIECTB.

ArperatHoe coctosiHue BemiecTB. Yucteie
BemiecTBa U cMec. CriocoObI pasiesieHus: CMecei.
du3nyecKue u Xumudyeckue sipieHus. [Ipusnaku u
YCJIOBUSI IPOTEKAHUSI XUMUYECKUX PEaKIIHil.
3HAKOMCTBO C MpaBuUiIaMu 0€30MacCHOCTU U
npuéMamMu paboThl B XMMHUYECKOM J1a00paToOpHH.

JdeMoHcTpamun

1. JTabopaTopHOe 060pyHOBaHUE.

2. PaznuyHble BUABI XUMUYECKOU MOCY/IBI.

3. O0Opa3ibl BEIIeCTB.

4. CriocoOnbI pazzeneHus cMeceit (pribTpoBanue,
BBITIAPUBAHUE, JUCTUIUIALNS, XpoMaTorpadus).
JlaGopaTopHble H MpaKTH4YecKne padoThl
Jlabopamopnvie onvimbi:

Onucanue Gpu3N4ecKrX CBOWCTB BEILECTB.
Paznenenne cMecH ¢ MOMOIIBIO MarHNTA.
Ipaxmuueckue pabomul:

Ne 1. JTabopaTopHoe 000pyI0BaHNE U TTPHEMBI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoit paboThl B
XUMHUYECKOH JTabopaTopuu.

Ne 2. Ouncrka 3arpsi3HEHHON MOBApEHHOM CONH
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PackpsIBaTh CMBICT M3y4acMBbIX ITOHATUI C IOMOLIBIO [1€1arora.

PackpeiBaTh poJib XMMHH B IPUPOJE U )KU3HU YEIIOBEKA, €€ CBA3b
C IpyTUMH HaYKaMH.

Pa3ynyath 4yncThIE BElECTBA U CMECH; OIHOPOJHBIC U
HEOJIHOPO/IHBIE CMECH;

Paznnuath Qu3nueckue U XMMHUYECKHE SIBICHUS C ONIOPOI Ha
OINpPEEIICHUS.

OnpenensaTs NPU3HAKH XMMUYECKUX PEAKLIMHA U yCIOBHS UX
IIPOTEKaHUS.

CrnenoBath nIpaBuiIaM I0JIb30BaHUS XUMUYECKOU MTOCYJON U
mabopaTOpHBIM 000PYTI0OBAHUEM, a TAKXKE ITpaBUIaM
oOpalleHns ¢ XUMHUYECKUMHU BElIe-CTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSMU IO BBIITIOJHEHHUIO IPAKTUUECKUX padoT MO
KOHTPOJIEM II€Jarora.

[1nanupoBaTh U MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT I10
U3YUYEHHIO U ONUCAHUIO (PU3MUECKUX CBOWCTB BEILIECTB,
CI0CcO0O0B pa3/iesieHUsl CMECEH BEILLECTB 0] PyKOBOJICTBOM
neaarora ¢ 00Cy X aeHHeM I1aHa paboThl.

Hcnonb30BaTh Ipu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIEI0BATENbCKON e TEIbHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcsl UHTEpHETa IO
PYKOBOJCTBOM II€Aarora.

BricTpanBath pa3BEpHYThIE MICEMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpPMaIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuajoB, IPaMOTHO UCIOJIb30BaTh N3y4EHHBIH
MOHATUMHBIN amnmnapar Kypca XuMuu



Tema 2. BemecTBa

H XHMHYCCKHE PCAKIHU
(15 u)

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE DJIEMEHTHI.
3Hak# (CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB.
[IpocTblie u cioXHbIe BeniecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popmyina. BaneHTHOCT aTOMOB
XAMHYECKHX DJIEMEHTOB. *3aKOH ITOCTOSHCTBA
cocTaBa BemecTB.* OTHOCUTEIILHAS aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYJIsipHas Macca. MaccoBast
JIOJISL XUMHYECKOTO DJICMEHTA B COSAUHCHUH.
dusnyeckre ¥ XUMHUYECKHUE SIBJIICHH. XUMHUYECKast
peakuus. [Ipu3Haku v yciaoBHUsl TPOTEKaHUS
XUMHUYECKUX peakuuil. XUMUYECKHE YPABHEHUS.
Tunel XUMHYECKUX peakinuii (COeMHEHMS,
pa3oKeHUs, 3aMEIICHUs, OOMEHA).

3aKOH COXpaHEHHUs MacChl BEIIECTB.

*M. B. JIoMOHOCOB — Y4YEHBIH-DHIIMKIONEAUCT. ™

JdeMoHcTpamun

dusndeckue siBICHUS (pacTUpaHUEe caxapa B
CTYIIKe, KUTIEHUE U KOHJICHCAIUS BOJIbI U T. 1.).
XuMUYecKue sIBIeHUs (TOPSHHUE CBEYH,
pas3noKeHue caxapa, B3aUMOICHCTBUE CEPHOI
KHCIIOTHI C XJIOPHJIOM Oapws,

paznoxenue ruapokcuaa meau(ll),
B3alMO/ICVICTBHE JKeJie3a C CepOoil, B3aUMOJECHCTBUE
xenesa ¢ pactBopoM conu menu(1l)).

OnbIT, WLTIOCTPUPYIOIINNA 3aKOH COXPAHCHHUS
MAacCCHI.

JlaGopaTropHble U MpaKkTHYecKue padoThl
JIaGopaTopHBbI€ OTIBITHI:

[Tpumeps! pusndeckux sBICHUI (I1aBIEHNE
BOCKa, TastHUE JIbJIA).

[Ipumepbl XUMUYECKHX SBJICHUH (ITPOKATUBaHUE
MEIHON IPOBOJIOKH, B3aUMO/IEHCTBUE MEA C
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[IpuMeHsTh ecTeCTBEHHO-HAayYHbIE METO/IbI I03HAaHUS (B TOM
yrciie HaOII0eHe, MOIETUPOBAHUE, SKCIIEPUMEHT)

Y OCHOBHBIE OIEPALIMU MBICIUTEIbHON NEATEIIbHOCTH
(cpaBHEHME, KaccHpUKAIIMS) I U3YYCHUS BEUIECTB U
XUMUYECKUX PEAKLUI C OIIOPOM HA AIITOPUTM UM CXEMY.

PackpsiBaTh CMBICT N3y4aeMBbIX MTOHSATUN U 3aKOHOB U
IIPUMEHSTH 3T MOHATUS IPU ONMCAHNUU CBOMCTB BELECTB U UX
MIPEBPAILCHHI C ONTOPOM Ha IUIaH U KJIFOYEBBIE CIIOBA.

Paznuyares Qusnyeckre U XUMUYECKHE SIBIICHHS, OOBSICHATH UX
CYILIHOCTb C TOYKHU 3pEHUSI aTOMHO-MOJIEKYJISIPHOT'O YUEHUS C
OIIOPOM Ha OINPECIICHNS U CXEMBI.

OnpenensaTs NPpU3HAKU XMMUYECKUX PEAKLIMH, YCIOBUS X
IIPOTEKaHUS.

OOBACHATH CYLTHOCTb (PU3MUECKUX U XUMUUECKUX SBJICHUH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUEHUs C
HCII0JIb30BAaHUEM BU3YaJIbHOW OIOPHI.

KnaccupunupoBars XuMuyeckue peakiiuu (1o YUCily U COCTaBy
pearupyromux 1 00pa3yroIuxcs BEMIECTB) ¢ OOPOH Ha
CXEMBI.

CocraBnarh (popmyibl OMHAPHBIX BEIIECTB MO BAJIEGHTHOCTU U
OTpeNeNATh BAJIEHTHOCTH 110 (hOpMyJiaM BEILECTB € OMOPOH Ha
QJITOPUTM Y4EOHBIX JEHCTBUIM.

PacctaBnsaTh K03 (UIIMEHTH B yPAaBHEHUAX XUMHUYECKUX
peaxiuii ¢ onopoi Ha aropuTM yY4eOHBIX JEHCTBHIMA.

CnenoBarb npaBuiIaM NOJIb30BAHNS XUMUYECKOH MMOCYI0N U
1ab0opaToOpHBIM 000PYIOBAaHUEM, a TAKXKE TPaBUIIaM O0paIleHuUs
C BEILIECTBAMU B COOTBETCTBHH C MHCTPYKLUAMHU 10
BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX OTBITOB O/
KOHTPOJIEM II€1arora.

Hcnonb30Bath mpy BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATENBHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATypy XUMHUECKOTO COJIepKaHMs,
CIpaBOYHBIE MaTepHaibl, pecypchl IHTEepHEeTa 1o
PYKOBOJICTBOM II€/1arora.



KHCIIOTOM). BeicTpauBarh pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
Mognenu aToMOB B MOJIEKYT OIopoil Ha MH(OpPMaLUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHaJoB, IPAMOTHO UCIOJIb30BaTh U3Y4CHHBIN

[IpakTrueckas padota Ne3 [IpuzHaku mpoTeKaHUs T
MOHATUMHBIN anmapar Kypca XuMUU

XHUMHUYCCKUX peaKI_II/Iﬁ

Boruuciaenus

— OTHOCUTEIBHOU MOJIEKYJIIPHON MacChl
BELICCTB;

— MAacCOBOM JIOJIM XUMHUYECKOI'0 3JIEMEHTA 110
(bopmyse coeqMHEHNUS.

Pa3nen 2. BaxkHelimne nmpeacTaBuTe/ i HeopraHudeckux Bemects (30 9)
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Tema 3. Bo3ayx.
Kucaopoa. Ilonsitue 00
OKCHIaX

(54)

Bo3ayx — cmech ra3os. CocraB Bo3ayxa.
Kucnopox — aneMeHT U mpocToe Belle-

cTBO. O30H — *annoTponHasi MO (UKAIIS
kuciaopoaa. *HaxoxaeHue Kucaopoa B pupo/Ie,
(dbu3nUecKre U XUMUYECKUE CBOWCTBA (peaKinu
OKHCJICHHS, TOpEHHE). Y CIIOBUSI BOSHUKHOBEHHUS U
npekpamieHus ropenus. [lonsitue 06 okcuaax.
*CrocoObl TOJIYYeHHS KUCTIOpOa B JIA0OpaTOPHH
Y IPOMBINUICHHOCTH. * [IpruMeHeHne Kucaopoa.
Kpyrosopot kucioposia B mpupoe.

*TermnoBoii 3¢ (HeKT XUMIUIECKOH peaKIIiH,
MOHATUE O TEPMOXHUMHUYECKOM YPaBHEHHUH, IK30™-
1 DHJIOTCPMUYCCKUX PCAKITUSX.

*TomnuBo (HepTh, yroyib U MeTaH). 3arpsi3HEHUE
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAICHHS.
Ycunenue napHUKOBOTo 3 deKTa, pa3pylieHue
030HOBOTO CJI0s.*

JdemMoHcTpanuu

B3aumoneiictue docdopa, cepsl 1 xkenesa ¢
KHCIOPOAOM (BO3MOKHO MCIIOIH30BAHUE
BHJICOOTIBITOB).

Omnpenernenne coaep kaHusi KUCIOPO/Ia B BO3IyXeE.
OMnbITH, 1EMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS M MIPEKPAIICHUS TOPEHHUSL.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

O3nakomiieHHe ¢ 00pa3lamMu OKCHJIOB.
[IpakTuueckas pabora:

Ne 4. TTonmyuenue kucnopoja, U3y4eHHe ero
CBOMCTB.

Breruucienus
— MOJIEKYJISIPHOM MaccChl KUCIOPO/Ia U 030HA Ha
OCHOBAHUHM aTOMHOM MacChl XUMUYECKOTO
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PackpbIBaTh CMBICI U3Y9aeMbIX MOHATHI U TPUMEHSTH 3TH
MOHSTHS IIPU OMTMCAHUH CBOMCTB BEIIECTB U UX MPEBPALLECHUI C
MCII0JIb30BAaHUEM OIOPHBIX CJIOB U KIIHIIIE.

XapakTepu3oBaTh (ONMUCHIBATH)C ONOPOU HA NIAH, CXEMY,
Kpamky1o 3anuch
COCTaB BO3/lyXa, PU3NYECKUE U XU-MHUECKHUE CBOICTBA
KHCJI0pO/1a, CIIOCOOBI €T0 MOJIy4Y€HUs, IPUMEHEHUE U 3HAUEHUE
B IIPUPOJIE U )KU3HU UETIOBEKA.

CpasHnusamo peakyuu 2operus u MeOa1eHHO20 OKUCIEHUs C
MpeIBapUTENbHBIM 00CYXKICHUEM TapaMeTPOB CPaBHEHHUSI.

Cobupatps mpuOOPHI VTSt TOTYyYSHUS KUCIOPoaa (BBITECHEHUEM
BOJIbI M BO3/1yXa).

PacriozHaBaTh ONBITHBIM TYTEM KHUCIOPO]I 10T KOHTPOJIEM
nejarora.

Hcnonb30BaTh XMMUUECKYHO CUMBOJIMKY JIJISl COCTABIICHUS
dbopMyI BelecTB, MOJICKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX
peaKkuuii ¢ yyaCTUEM KUCIIOPO/a.

OOBACHATH CYIIIHOCTh SKOJIOTUYECKUX MPOOJIEM, CBA3AHHBIX C
3arpsi3HEHUEM BO3/1yXa.

CnenoBatb npaBuiaM 6e3011acHOM paboThl B 1Ta0OpaTOPHH MIPU
WCTOJIb30BAHUU XUMHUUECKOM MOCYIbI U 000PYIOBaHUS MO
KOHTPOJIEM I1€/1arora, a TakyKe IpaBujiaM 0OpalleHus C
TOPIOYMMH BEIECTBAMU B OBITY.

[TnarrpoBaTh M OCYIIECTBIIATH HA TIPAKTHKE XUMUYICCKHEC
AKCIIEPUMEHTHI, POBOIUTH HAOTIOACHHUS, JeNIaTh BBIBOIBI MO
pe3ysibTaTaM 3KCIEpUMEHTA M0J] pyKOBOJCTBOM I€arora.

VY4acTBOBaTh B COBMECTHOM paboTe B TpyIIIe.

Hcnons30BaTh IpH BBEITIOJTHEHUH YICOHBIX 3aaHHIA U B
IIPOLIECCE MCCIIEN0BATENBCKON JEATENIBHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO COAEepKaHUS,
CIIpaBOYHBIE MaTepuaibl, pecypcsl IHTEepHETA 1O
PYKOBOJICTBOM I€arora.

BricTpanBath pa3BEpHYThIE TICHMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HH(OPMAIIHIO U3 YUeOHUKA U CIIPABOYHBIX



JJIEMEHTA MaTepHaJIOB C OIIOPOH Ha IJIaH, TPAMOTHO UCII0JIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmnapar Kypca XuMUuu
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Tema 4. Bogopona.
ITousiTue 0 KHUcCI0TAX
H COJIAX

(54)

Tema 5.
KoaunuecTBeHHBIE

OTHOLIEHHUS B XUMHH
(4 1)

Bonopo — 31eMeHT U IpOCTOE BELIECTBO.
Haxoxnenue B npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA (HA IpUMEpe
B3aUMOJICHCTBUS ¢ HEMETAJIAMU U OKCUIAMHU
METAJUIOB), IPUMEHEHHE, *CIOCOOBI OTyYeHUS. ™
IToHsATHE O KUCIIOTAX U COJISAX.

JdemoHcTpaumuu

[Tonydenue, coOupanue U pacro3HaBaHUE
BOZIOPO/IA.

I'openue Bogopona.

BsaumozeiictBue Bogopoaa ¢ okcugom meau(ll).

JlaGopaTopHble M IpaKTHYeCKHEe PAGOTHI
JlaGopaTOpHBIN OMBIT:

B3anmopeiicTBre KUCIOT ¢ METAJTIAMH.
[IpakTuueckas padora:

Ne 5. TlonyueHnne Bogopo/ia, U3y4€HHUE €r0
CBOWCTB.

Bprunciaenus
— MOJIEKYJISIPHOM MaccChl BEIIECTBA HA OCHOBAaHUU
aTOMHOMN MacChl XUMUYECKUX DJIEMEHTOB

KonnyectBo Beniectsa. Mosib. MossipHast Macca.
3akoH ABorajipo. MossipHbIi 00bEM ra3os.
PacuéTrhl M0 XMMHUYECKUM YpaBHEHUSIM.

Jdemoncrpauus
OO0pa31bl BEIECTB KOJIUYECTBOM 1 MOJIb.

Buruuciaenust

— 00BEMa, KOJIMYECTBA BEIIECTBA r'a3a 10 €ro
M3BECTHOMY KOJMYECTBY BEIIECTBA WU 00BEMY;
— 00BEMOB Ta30B MO YPAaBHEHHUIO PEAKITUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHHI Ta30B
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PackpbpIBaTh CMBICIT H3Y4aeMbIX TOHSATHIA U IPUMEHATH 3TU
HOHATUS NPH ONMCAHUU CBOMCTB BEIIECTB U UX NIPEBPAILECHUI.

XapakTepu3oBath (OMUCHIBATh) (PU3UUECKHE U XUMUYCCKUE
CBOMCTBA BOJOPO/A, CIIOCOOBI €ro MOJIy4eHHs], IPUMEHEHHE C
OTIOPOii Ha MJIaH, KPATKYIO 3aIUCh, CXEMY.

Cobupatb npubop Ui NOITY4YEHUS BOJOPOJA C UCIIOIb30BaHUEM
BU3yaJIbHOW OIIOPBI

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTABJICHUS
(dbopMyI1 BenecTB, MOJIEKYISIPHBIX YPaBHEHHH XUMUYECKHX
peakuuii ¢ ydacTHEeM BOJIOPO/Ia C OTIOPOIl Ha aJITOPUTM.

CnenoBath npaBuiiaM 06e301acHOi paboThl B 1a00paTOpuu Ipu
UCIOJIb30BAaHUU XUMHUYECKON TIOCY/Ibl M 000PYL0BaHUSI 1101
KOHTPOJIEM IEAarora., a TakXKe MpaBuiiaM 0OpareHus ¢
TOPIOYMMH BELIECTBAMH B OBITY

[TmanrpoBaTh U OCYIIECTBIISATH Ha MTPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOUTH HAOIIOICHNUS, JieTIaTh BBIBOIBI 110
pe3ysbTaTaM SKCIepUMEHTA IO PYKOBOJICTBOM IIE€arora C
o0cyXIeHrneM T1aHa padoThl, C UCIOJIb30BAHUEM KITUIIIE.

VY4acTBOBaTh B COBMECTHOI paboTe B rpymIe.

[TmanrpoBaTh U OCYIIECTBISTH Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JIeTIaTh BBIBOIBI 110
pe3ysbTaTaM SKCIePHUMEHTA.

VY4acTBOBaTH B COBMECTHOH paboTe B rpyIie

PackpbIBaTh CMBICI H3Y4aeMBIX MOHATHIA U IPUMEHSATH 3TH
TIOHATHS, & TAK)KE U3YYCHHBIE 3aKOHBI U TEOPUH JUTSI PEIICHHS
pacy€THBIX 337a4 ¢ MOMOILBIO Me/1arora.

BBIUUCIATE MOJSIPHYIO MacCy BEIIECTB; KOJIUYECTBO BEIIESCTRA,
00BEM ra3a, Maccy BEIIECTBa ¢ ONOpPON Ha oOpasell, Ha
bopMyIbI;

[IpoBOUTH pacu€Thl MO YPaBHEHUSAM XUMHUECKUX PEAKIIUHI C
Onopoi Ha o0pasell, aropuT™M y4eOHbIX NeHCTBHI:
KOJINYECTBa, 00bEMA, MacChl BEIIECTBA [0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce PeareHTOB WU TPOTYKTOB
PEaKIMH.



Tema 6. Boaa.
PactBopsbl. [lonsitue 00
OCHOBAHHUAX

(54)

Bona, ee cocraB, cTpoeHue, MOJIEKYIbI.
dusnyeckue cCBONCTBA BOILI. *AHaIn3 U CHHTE3 —
METO/bl U3yUYEHUsI COCTaBa BOJBL. *

XUMHYECKUE CBOMCTBA BOJIBI

(paznoxeHue, peakiuu ¢ HaTpUEeM, OKCHIOM
KaJIbITHS, OKCHAOM cephl 1V.

CocraB ocHoBanuil. [loHsTHE 00 HHIMKATOpAX.
*Bo/a Kak pacTBOpPUTEINb.* PacTBOpBHI.
*PacTBOpUMOCTb BELIECTB B BoJE.™
*HacblIleHHbIE U HEHACBILIIEHHbIE PACTBOPHI. ™
MaccoBas 1071 BeIIeCTBa B pacTBOpE.

*Ponp pacTBOPOB B IPUPO/JIE U B KU3HU YEIIOBEKA.
KpyroBopot Bozbl B ipupoie. *3arps3HeHue
MPUPOJHBIX BOJA. OXpaHa U OYUCTKA IPUPOJIHBIX
BOJI.

JdemMoHcTpanuu

DNeKTpoIn3 BOAbL, CHHTE3 BOJIbI; B3aUMOJIEUCTBUE
BojieI ¢ MeTasutamu (Na, Ca) (BO3MOKHO
WCII0JIb30BaHNUE BUIEOMATEPHAIIOB).

PactBopenue BemecTs ¢ pa3auyHOM
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIOT U LIEIOUYEH C
MOMOIIIbIO UHIUKATOPOB.

JlaGopaTropHble U MpaKkTUYecKue padoTpl
[TpakTuueckas padora:

Ne 6. [IpuroroBneHne pacTBOpOB € ONPEAEIEHHON
MAacCCOBOM J0JIE pacCTBOPEHHOTO BEILIECTBA.
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BricTpauBath pa3BépHyThIC MMCbMEHHBIE U YCTHBIE OTBETHI C
OINOpOM Ha UH-
dopmaruio u3 yueOHHKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
WCIOJIb30BAaTh U3yYCHHBIH MOHITUHHBIN anmapar Kypca XUMHH C
IIOMOILIBIO IIE/Iarora.

PackpbIBaTh CMBICI U3y9aeMbIX MOHATHI U TPUMEHSTH 3TH
MTOHSTHS MTPU OIMMMCAHUH CBOMCTB BEIICCTB U UX MPEBPAIICHUN C
ITIOMOIIIBIO TIC/Iarora.

Xapaktepru3oBaTh GU3MUYECKUE M XUMHYECCKUE CBOMCTBA BOIBI,
e€ poJIb KaK pacTBOPHUTEISI B IPUPOIHBIX MPOLIECCAX C OMOPO
HAa TUIaH U CXEMY.

CocTaByTh YpaBHCHUS XUMHYCCKHUX PEAKIIHA C y4aCTHEM BOJIBI
C OIOpPOH Ha CXeMmy.

OOBACHATH CYIIIHOCTh SKOJIOTUYECKUX MTPOOJIEM, CBA3AHHBIX C
3arpsI3HEHUEM IPHUPOIHBIX BOJI, CITIOCOOBI OUMCTKH BOJIBI OT
puMecei, MepbI IO OXPaHEe BOJI OT 3arps3HEHUS MTOCIIE
MPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

[TnarrpoBaTh M OCYIIECTBIIATH HA TIPAKTHKE XUMUICCKHEC
AKCIIEPUMEHTBHI, POBOIUTH HAOTIOACHHUSI, IENaTh BbI-

BOJIBI 110 PE3YJIbTaTaM SKCIIEPUMEHTA T0]T KOHTPOJIEM
Ie1arora, ¢ KCIoJIb30BaHUEM KITHIIIC.

CnenoBath npaBuiiaM 6e301acHoi paboThl B 1a00paTopuu Ipu
MCIOJIb30BaHUN XUMHUYECKOU MOCY/bI U 000PYIOBaHUS TOJT
KOHTPOJIEM Te/Iarora.

[TpoBOANTH BEIYUCIIEHUS C MPUMEHEHUEM TOHSATHUS «MacCcoBast
JIOJISI BEIIECTBA B PaCTBOPE» C OMOPOM Ha (hOPMYJIBI.

Hcnonb30BaTh Mpu BHIMOTHEHUH YYEOHBIX 3a/IaHUM U B
MPOIIECCE MCCIIEIOBATEIBCKOMN AEATEILHOCTH HAYIHO-
MOMYJISIPHYIO TUTEPATYPY XUMHUUYECKOTO COJIePIKAHHS,
CIIpaBOYHBIE MaTepHAIIbI, pecypchl MHTEpHETA IO
PYKOBOJACTBOM I€Jarora.

BricTpanBath pa3BEépHYThIC MMCHMEHHBIC U YCTHBIC OTBETHI C
OTOpoi Ha HHPOPMAITUIO U3 YYEOHHUKA U CIIPABOYHBIX



Boruuciienus MaTepUajIoB, FPaMOTHO UCIOJIb30BaTh U3yUEHHBIN
— C UCII0JIb30BaHUEM IIOHATHS «MacCoBast OIS HNOHATUIHBIN annapaT Kypca XMMHUU 110CIIE IPEABAPUTEIHLHOIO
BELIECTBA B paCTBOPE» CTPYKTYpUPOBAaHUS MaTepuaa
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Tema 7. OCHOBHBIE
KJIACCHI
HEOPraHU4eCcKHX

coeHHEeHU
(11 9)

Knaccudukanus HeopraHn4ecKux COeInHEHHIA.
Oxcunpl: coctaB, KnaccupuKanys (OCHOBHbIE,
KHCIIOTHBIE, *aM(pOTepHBIC, HECOIe00pa3yrolue Ha
npumepe okcuaa yriepoaa Il u okcuaa azora I,
HoMeHkJarypa. [lonmyuenne™ okcuaoB
(B3aMMOJEHUCTBUE C BOJIOM, KUCIOTaMH,
11eJI049aMu).

OcHoBaHMsI: cOCTaB, KIaccupUKaLys (I1e1049H U
HEPacCTBOPHMBIE OCHOBAHUS ), HOMEHKJIATypa.
Kucnorsl: coctaB, kiaccudukanus, HOMEHKIATYpa,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
(B3aMMOZEHCTBUE C OCHOBHBIMHM OKCH/IaMHU COJIIMU
Ha IIPUMEpPE COJISIHOM M CEPHON KHUCIIOT), *CIIOCO0bI
noJry4eHus.™ P akTHBHOCTH METaJlIOB.

Conu (cpenHue): HOMEHKIATypa, *crocoOsbl
MOJTyYeHUS ™, B3aUMO/IEHCTBHE COJIEH ¢ MeTalaMH,
KHCJIOTaMH, IIEI0YaMH B COJISIMH.

['eneTrueckas CBsI3b MEXKAY KJIaCCaMH
HEOpPraHMYecKux coequHeHui. ['eneTnueckue
psansl. [lonarue 00 ampoTepHBIX THAPOKCHIAX HA
IpUMepe UHKA U ATIOMUHUS. XUMHYECKUe
CBOWCTBA - B3aUMO/JICHCTBHE C KHCIOTAaMH U
mieaoyaMu. PasnoskeHue npu HarpeBaHUH.

JdemMoHcTpanuu

OO0pa31pl HeOPraHMYECKUX BEIIECTB pa3IMYHbIX
KJIACCOB.

B3auMozeicTBue pacTBopa CEpHOU KUCIOTHI C
okcuaom menu(ll).

Peakuus Heltpanusanuu.

BeITecHeHHE 0HOTO MeTalIa APYTUM U3 PacTBOPA
COJIN.

JlaGopaTopHble U IPaKTHYeCKHE PA0OTHI
JIaGopaTopHBIE OMBITHI:
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OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTraHUUECKUX COCIUHEHUM
o madJIoHy.

CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAVMHEHUN Ha OCHOBE OIIPEIEICHMUS.

CocraBienue GopMysl OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCIMHEHUI U Ha3bIBAHUE UX 10 MEXIYHApOIHON U
TPUBHAJILHON HOMEHKJIATYPE C UCIIOJIb30BAaHUEM OIIPEAEICHUS U
TaOJIMLBI PACTBOPUMOCTH.

KnaccudunupoBanue n3yyaeMbIX BEIIECTB 110 COCTaBY U
ceolicmeam ¢ ONIOPO Ha ONPEIETCHUs, CXEMbI M TabIHILy
PacTBOPUMOCTH.

CocraBieHue TaONULbl FTEHETUYECKUX PSII0B U CXEMBI
«['eneTnueckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAVHEHUN» 110l PyKOBOJCTBOM II€Jarora.
[Iporuo3upoBanue CBOKWCTB BEIIECTB HA OCHOBE OOIIMX
XMMHMYECKHUX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYIII BEILECTB, K
KOTOPBIM OHH OTHOCATCS C UCIIOJIb30BAaHUEM CXEMBI
«['eneTnueckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAVNHEHUN» 110/ PyKOBOJCTBOM II€Jarora.
CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHUI peaklnuid,
WUTIOCTPUPYIOIIMX XUMUUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB U
cnocobbl noy4enusl BEIeCTB U3YYEHHBIX KJIACCOB, IPYI, a
TaK)Ke€ MOATBEPKAAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXY
HUMH, C OIOPOH Ha BepOaIbHYIO CXEMY B KaU€CTBE 3PUTEIbHOM
OTIOPBI.

CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHHUM peakluii o cxemam ¢
IpeaBapUTeNbHBIM 00CYXK/IEHHEM BbIOOpa pearupyromux
BEILIECTB.

Boruncnenue no ypaBHEHUSIM XUMHUYECKUX pPEaKLUi KOJIUYECTBA,
00BbEMa, Macchl BEIIECTBA MO KOJIMUECTBY, 00BEMY, Macce
peareHToB WK NIPOAYKTOB PEAKIIMH 110 AITOPUTMY.
[1nanupoBaHue U OCYIIECTBIIEHUE HA MPAKTUKE XUMHUYECKOTO
HKCHEPUMEHTA U HAOJIIOJICHUS TIO]] PyKOBOJICTBOM YUHUTEIIS.
dopMmyIHpoBaHUE BBIBOJOB 110 pe3yibTaTaM SKCIIEPHUMEHTA C



BzaumogeiicTBrE KHUCIOT ¢ METaJLIaMH.
[TonyueHnue HepaCTBOPUMBIX OCHOBaHUH.
B3anMozencTere HepaCTBOPUMBIX OCHOBAHUM C
KHCJIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuH.

[IpakTuyeckas pabora:

No 7. Perienne sKkCiepUMEHTAIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN.

Bprunciaenus
— M0 YPABHEHUSAM XUMHUYECKUX PEAKLIMI

WCIOJIH30BAHNEM OMOPHBIX CIIOB.
DopMyIHUpPOBaHUE C MTOMOIIBIO [E]arora U BHIMOJIHEHNUE TPABHI
6e30macHoil paboThl B 1a0OpaTOPHH MTPU UCTIONB30BAHUT
XUMHYECKOH TOCYIbI U 000PYIOBAHHUS.

Hcnonp3oBaHne npy BHITIOIHEHUHN YY€OHBIX 3aJaHUN U B
IPOILIECCe UCCIIEeI0BATEIbCKON AESITENIbHOCTH HAyYHO-
MOMYJISIPHOM JTUTEPATypbl XUMHUECKOTO COJCPKAHUS,
CIpaBOYHbIE MaTepualbl, pecypchl UHTEpHETa, OCYyIIeCTBICHHE
BbIOOpA 1O PYKOBOJICTBOM II€Iarora.

BricTpanBanue pa3BEPHYTHIX TUCHbMEHHBIX U YCTHBIX OTBETOB C
ornopoit Ha UHGOPMALIHIO U3 YUEOHHUKA U CIIPABOYHBIX
MaTepuaioB, TPAMOTHOE HCIOIb30BaHUE U3YYECHHOTO
NOHSATHIHOTO armapara Kypca XMMUH C UCIIOJIb30BAHNEM IIJIaHA,
OTIOPHBIX CJIOB, AITOPUTMA.

Paznea 3. llepnoanyeckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /[I. . Menneseena.
Ctpoenne atoMoB. XuMHu4uecKasi cBsi3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBbIE peakuu (15 1)
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Tema 8.
Iepuoguyeckuii 3aK0H
u llepuonnyeckas
CHCTEMA XHMHYECKHX
3JIEMEHTOB

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

[lepBble MOMBITKHN KJIACCH(PHUKALINN XUMHUYECKUX
25eMeHTOB. [IoHsATHE O rpynmax CXOAHbIX
3JIEMEHTOB (ILEJIOYHBIE U LEJI0YHO3EMETIbHBIE
METAaJUIbl, FAJIOT€HbI, UHEPTHBIE Ta3bl).
*JJ1eMEHTbI, KOTOpbIE 00pa3yIOT

amM(oTepHble OKCU/IbI U TUAPOKCHUJIBL. ™
IIepnonnueckuit 3akoH u Ilepuonu-yeckas cucrema
XUMH4YecKuXx demeHToB M. Y. Menaeneena.
IIepuonsl, rpynmsl, noarpymnmnsl. Ousnyeckuii
CMBICJI ITOPSIIKOBOIO HOMEpA JIEMEHTA, HOMEPOB
nepuoja U rpymnisbl.

Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.
*N3otonsl. *DnexTponsl. CTpoeHUE FIEKTPOHHBIX
000J104eK aTOMOB HEePBBIX 20 XUMHUUYECKUX
3neMeHTOB llepuoanyeckoil cucTeMbl

. . Menneneena.

XapakTeprucTUKa XMMHUECKOT0 3JIEMEHTA 10 €T0
noJioxkeHuto B [lepuonuyeckoii cucreme

. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOIMCTB DJIEMEHTOB
MaJibIX NIEPUOJIOB U INIABHBIX IOATPYII B
3aBHUCHUMOCTH OT aTOMHOTO (ITOPSIIKOBOTO)
HOMepa. ™

*3nauenue [lepuoamueckoro 3akoHa

u [lepnoanueckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB JIJIsl PA3BUTHS HAYKU U TIPAKTUKHU.
. 1. MenneneeB — y4€HbIN, neqaror u
TpaKIaHUH. ™

JdemMoHcTpanuu

KopoTtkonepuoanas u JimuHHONepronaHas (hopMbl
[Teproandeckoit CHCTEMBI XUMUYECKUX PJIEMEHTOB
. . Menneneena.

O3zHakoMJyieHHe ¢ 00pa3liaMu METaJlIOB
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PackpsIBaTh CMBICIT IEPUOJIUYECKOTO 3aKOHA T10]1 PYKOBOJCTBOM
nezjarora.

[ToHnMats cymiecTBOBaHUE IEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB (U3MEHEHUE painycoB
aTOMOB M 3JIEKTPOOTPULIATEILHOCTH) U UX COETMHEHUH OT
II0JIO’KEHHUS B IEPUOJUYECKON CUCTEME U CTPOCHMSI aToMa C
UCTIOJIb30BAHUEM CXEM U Ta0JINII.

YcTaHaBnIMBaTh CBA3b MEXKY ITOJIOKEHUEM JJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOEHHMEM €ro aToMa (CocTaB U
3apsia sapa, ooliee YUCIo 3JIEKTPOHOB U paclpeieeHue UX 110
AJIEKTPOHHBIM CJIOSIM) 110 00pa3iry.

[Iporno3upoBats XapakTep U3MEHEHUsI CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 rpymmaM u nepuoaam [lepuoanueckoit
CHUCTEMBI C IIOMOILBIO N1€Jarora.

XapakTepu30BaTh XUMHUYECKHUE AIEMEHTHI IIEPBBIX TPEX
NIEPUOJOB, KU, KAIbLH 10 UX IOJOKEHUIO
B [Iepnoanueckoii cucreme /l. 1. Menaeneesa.

CrnenoBath mpaBuiaM 0€3011aCHOM paboTHI B TAOOpATOPHH MTPH
UCITOJIb30BAaHUU XUMHUYECKON TIOCY bl M 000PYI0BaHUS 1101
KOHTPOJIEM I1E€J1arora.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUeOHUKA U CTIPABOYHBIX
MaTEepUajoB, FPAMOTHO UCIOJIb30BaTh N3y4YEHHBIN
MOHATUMHBIN anmapar Kypca XUMUU TOCTI€ CTPYKTYPUPOBaHUS
MaTepuaia ¢ UCIOJIb30BaHNEM KIIUIIIE.

Hcnonb30Bath MpH BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI
yueOHHUKa [ocye CTPYKTYPHUPOBAHUS MaTepHaa, CIpaBOYHbIe
matepuaisl (Ilepuonnyeckyro cucreMy XUMHYECKUX
snemeHnToB Jl. 1. MenneneeBa, Tabauily pacTBOPUMOCTH
KHCJIOT, OCHOBAHMI M COJIEN B BOJIE, AIIEKTPOXUMHUYECKHM PsAJT
HaIpsDKEHUN METAIIIOB).

Hcnonb30Bath mpy BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON ACATEIBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO COAEepKaHUS,



Tema 9. Xumuueckas
cBsI3b. OKHCJIUTEILHO-
BOCCTAHOBHTEJILHLIE
peakuumn

(8 1)

1 HEMCTAJIJIOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aunmMozeicTBrue ruIpOKCHIa HUHKA C paCTBOPAMU
KHCJIOT U 1IeJI0uen

*DNEeKTPOOTPHUIIATETLHOCTH ™ aTOMOB XUMHUYECKUX
AJIEMEHTOB.

XuMmudeckas CBs3b (HOHHAsI, KOBAJICHTHASI TIOJISIPHAS
Y KOBAJICHTHAsI HETOJISIPHAs).

CreneHb OKUCIICHHUS.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
(OBP). IIpotieccol OKUCTEHUS U BOCCTAHOBJICHUSI.
OxucauTenu 1 BOCCTAHOBUTEIH.

JdemMoHcTpauuu
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH:
TOpEeHHE, PeaKIUH Pa3oKEeHUs, COeAMHEHUS
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CIIpaBOYHbIC MaTepHUalbl, pecypcsl MIHTEpHETa 1101
PYKOBOJCTBOM II€1arora

PackpsIBaTh CMBICT N3y4aeMBbIX ITOHATUI IO/ PYKOBOJICTBOM
nejarora.

OHpeI[eJ'ISITI) BU/ XUMHUYECKOU CBS3U B COCANHCHUU C
UCIIOJIb30BAHUEM CXEM.

OHpeI[eJ'ISITI) CTCIICHb OKUCJIICHUA XUMHUYCCKOI'O 3JIEMEHTA 110
dbopMyIe ero CoeJMHEHHsI ¢ UCIIOIF30BaHUEM allTOPUTMA.

Ornpenensars 37eMeHT (BEIIECTBO) — OKUCIHUTEINb U SJIEMEHT
(BEIIECTBO) — BOCCTAHOBHTEIIb.

OOBSCHATH CYITHOCTD MPOIIECCOB OKMCIICHUS M BOCCTAHOBIICHUS.

CocCTaBJIsTh JIEKTPOHHBIN OalaHC ¢ yUETOM YHCIIa OTJAHHBIX U
IMPUHATBIX 3JICKTPOHOB.

CocTaBisTh ypaBHECHHE OKUCIUTEILHO-BOCCTAHOBUTEIILHOM
PEaKIUU 10 AITOPUTMY pa30opa OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHON PEAKIIHH.



9 KUIACC

(2 u B Hepemto, Beero 68 4, U3 HUX 4 4 — pe3epBHOE BpEMSI)

Hcnonp30BaTh Ipu BHITOJHEHUN YYEOHBIX 3a1aHUHM TEKCTHI
y4eOHHUKa M0Cye CTPYKTYPHPOBAHUS MaTepHaia, CipaBOYHbIC
MaTepuasl (IEPUOJAUYECKYIO CUCTEMY XUMUYECKUX JIEMEHTOB
. . MenneneeBa, TaOJIUIly pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH
U COJIEH B BOJIE, IEKTPOXUMUYECKUN Pl HAIPSHKECHUI

METaJJIOB).

IIpumepHbIe TEMBI,
pacKpsbIBaoIue
JaHHBbIN pa3aen

NMPOrpamMmmsl,
U KOJIMYEeCTBO YaCOB,
O0TBOAMMOE HA UX
U3yuyeHue

OcHoBHOE CoaEcpKaHue

OcHOBHBIE BU/IbI 1€SITEJIHLHOCTH
o0yuarumuxcst

Paznen 1. BemecrBo u xumuveckue peaknuu (17 1)
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IToBTOpPEHUE U
yriry0JieHne 3HAHUM
OCHOBHBIX pPa3/ieJIoB
Kypca 8 kiacca

(54)

Ilepnonnueckuit 3akoH. [lepuonnueckas cucrema
XUMHYeCcKuX demMeHToB M. Y. Menaeneena.
CrpoeHne aToOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKHUX JIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kallus, KalIbLMsl U UX

COCJUHEHUI B COOTBETCTBUH C TOJIOKEHUEM
3JIEMEHTOB B IIEPUONYECKOM CHUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX
BEIIECTB (MEX/yHa-pO/IHasl U TPUBUAIIbHAS).
XHMMHMYECKUE CBOMCTBA BEIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COEAUHEHNUH,
UX F€HETHYECKas CBA3b HEOPraHUYECKUX BELIECTB.
CrpoeHue BeniecTBa: BUJIbl XUMUYECKON CBSA3U U
THUIIBI KPUCTAIUIMYECKUX PELIETOK. *3aBUCUMOCTh
CBOMCTB BEILLIECTB OT UX CTPOCHUS. ™
JdemMoHcTpanuu

1. Monenu KpucTalInyecKuX peréTok
HEOPraHMYECKUX BEILECTB.

2. KopoTtkonepuoaHas v JUIMHHONIEpUOAHAs (POPMBbI
Ileproanueckoi CUCTEMbBI XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa

XapakTepru3oBaTb XUMUYECKHUE 3JIEMEHTHI IIEPBBIX TPEX
NIEPUOJOB, KAIUA U KAJIBLIHA 110 UX II0JIOKEHUIO
B [Iepnonnueckoii cucreme /. 1. Menneneesa ¢ onopoi Ha
QJITOPUTM.

KnaccudunupoBars 1 Ha3pIBaTh HEOPraHUYECKUE BEIIECTBA
U3YyUYEHHBIX KJIACCOB C OMOPOH Ha cXeMy, Ta0IUIly
pPacTBOPUMOCTH.

OmnwuceiBaTh 001IME XMMUYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX KJIACCOB, NOATBEPK1aTh CBOWCTBA IPUMEpPaAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKLUi C OIIOpOU
Ha CXEMY.

OnpenensaTs BUI XMMUYECKOH CBSI3U U THUII KPUCTAILINYECKON
PELETKY BEIIECTBA C ONIOPOM HA CXEMY.

IIporHo3upoBaTs CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS TI0CIIE IPEABAPUTEIHLHOTO pa3dopa.

BoicTpanBath pa3BEpHYThIE INCBMEHHBIE U YCTHBIE OTBETHI C
OIOpOii Ha
nH(popMaLKIO U3 yueOHUKA U CIIPABOYHbBIX MaTEPUAJIOB,
IPaMOTHO UCMOJIb30BaTh U3yYEHHBIN OHATUWHBIN anmapar
Kypca XUMHH.

Hcnonb30BaTh Ipy BHIOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIEN0BATENBCKOM AESITENBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcsl UHTEpHETa O]
PYKOBOJCTBOM II€AArora.
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Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX pPeaKkuuii

(4 1)

Knaccuukanus XuMHU4ecKuX peakiuii o pa3iIuaHbIM
npu3HakaM (10 YKCIy U COCTaBY y4acCTBYIOIIUX B
peaKIuy BEMIeCcTB, *10 TerIoBOMY 3P eKTy, 1Mo
M3MEHEHUIO CTETICHEW OKUCIICHHUS] XUMHYECKUX
3JIEMEHTOB, 110 0OPATUMOCTH, TI0 YYaCTHIO
KaTtaim3aropa).*

*3JK30- ¥ 3HIOTEPMHUUECKHE PEaKLuy,
TepMOXUMHUYecKue ypaBHeHUs. [loHsTHE O CKOpOCTH
XUMHYECKOM peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U
reTeporeHHbIX peakuusx. [louarue o6 oOpaTuMbIX

1 HEOOpAaTUMBbIX XUMHUECKUX peakuusax. [lonstue o
XUMHUYECKOM paBHOBECUU. PaKTOPbI, BIUSAIOLINE HA
CKOPOCTb XUMUYECKON PEAKIIUU U MOJOKEHHUE
XUMHYECKOrO PaBHOBECHUS. ™
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIITUU
(2MEeKTPOHHBIN OaaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJILHON PEAKIINH).

JdemMoHcTpanuu

1. 3aBUCUMOCTB CKOPOCTH XUMHUYECKON PEAKIIMH OT
pa3auyYHbIX (PaKTOPOB.

2. BozzelicTBue kaTtanusaropa Ha CKOPOCTh
XMMHYECKON PEaKIIuu.

3. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX PEAKLIUH.
4. CmelieHue paBHOBECUSI XMMUUYECKOM peakInu.

Bprunciaenus
— KOJIMUECTBA BEIIECTBa, 00bEMA M MacChl pEareHTOB
WJIM IPOAYKTOB 10 YPABHEHUSM XUMHUYECKUX PEaKLUN

PackpsIBaTh CMBICT U3y4acMbIX ITOHATUN U IPUMEHSATD 3TU
IIOHSTHS IIPH OIMCAHUM CBOMCTB BEILECTB U UX
IIPEBPALLCHU.

KnaccupuuupoBaTh XMMUYECKHE PEAKLIUU 110 PA3IMYHBIM
IIPU3HAKAM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIINH
OT Pa3JIMYHBIX (PAaKTOPOB O] PYKOBOJICTBOM YUUTEIIS.

IIporHo3upoBaTe BO3MOKHOCTH IPOTEKAHUS XMMUYECKHUX
IIPEBPALLECHUM B PA3JIMYHBIX YCIOBUAX I10CIIE
IpeBapUTEeNbHON PaOOTHI.

Ornpenenarb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBisTh MEKTPOHHBIN OalaHC peakLuy.

[Ipon3BOaANTE BEIYMCIICHHS 10 XUMUYECKUM YPABHEHUSAM I10
JITOPUTMY.

BeicTpanBath pa3BEPHYTHIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha nH(oOpMaIIO U3 YueOHUKA U CIIPAaBOYHBIX
MaTepHasoB, FPAMOTHO UCIOJIb30BaTh U3Y4CHHBIN
MOHATUMHBIN anmnapar Kypca XMMHUU I10CIIe
[IPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30Bath Mpy BHINOJHEHUH YY€OHBIX 3aJJaHUM U B

MIPOLIECCE MCCIIE0BATENBCKON AEATEIbHOCTH HAYYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO COACPIKAHNUS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHeTa nocie
KOHCYJIbTAIUU C IEAATOTOM.
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Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLUALMS.
XuMUYeCKHue peakiunu
B pacTBOpax

(8 1)

Teopust 3NEKTPOAUTUUECKON JUCCOIHAIUH.
DNEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
*MexaHu3M JIMCCOLUAIINH BEUIECTB C Pa3IMYHbIMU
BUJAMU XUMHUYECKOU CBsI3U. CTeneHb
mucconranuu. * CuibHbIe U cllabble 3JEKTPOJIUTHL.
Peakuuu noHHoro oOMeHa, yCJIoBUS UX MPOTEKAHHUSL.
HonHbIe ypaBHEHUS peakLuil.

XUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAHUI U COJIEH B
CBETE MPECTABICHHIA 00 STEKTPOIUTHUECKOM
muccormanuu. Cpena pactBopa. [lonarue o ruaponuze
coJei.

KauecTBeHHbBIE peakIiy Ha KaTHOHBI

Y aHUOHBI :XJIOPHJI-, OpOMHUI, HO3HI-, CYIIb(DAT-,
KkapOoHaT-, cunukar-pocdar- aHHOHBI, TUAPOKCHI-
WOHBI KaTHOHBI aMMOHUS, MarHusl, KaJabIus,
AIOMHUHHUS, JXKenes3a 2+, 3+ , IuHKa, IPUCYTCTBYIOLINE
B BOJIHBIX PacTBOpaX..

JdemMoHcTpanuu

OnexTpuueckas NpOBOAUMOCTb PAaCTBOPOB BELIECTB;
JBUKEHHE NOHOB B 3JIEKTPUUYECKOM I10JI€.

OnbITHl, MIUTIOCTPUPYIOLIME TPU3HAKY IPOTEKAHUS
peakiuii HOHHOTO OOMeHa.

OnbITHI 10 ONIPEAETIECHUIO CPEABI B PACTBOPAX COJIEN
(xmopuaa HaTpusl, KapOoHaTa HATPUS, XJIOPHUIA
[IUHKA).

JlaGopaTopHble  NPAKTHYECKHUE

padoThI

JlaGopaTOpHBIH OTIBIT:

No8Peakiuu HOHHOTO OOMEHA B pacTBOpax
ANEeKTpoUTOB: cyibdaTta meau(ll)

1 mEnoYu, KapOoHaTa HATPUS U COJISTHOM KUCIIOTHI,
peakmus HeUTpaIu3aui MEX 1Y THIPOKCHIOM KaJTus
U COJISTHOW KUCJIOTOM.

PackpsIBaTh CMBICIT N3y4aeMBIX ITOHATUMN, @ TAKIKE CMBICII
TEOPUH IEKTPOJIUTHUECKON AUCCOLMALIMY C OTIOPOH Ha
CXEMBI.

OOBACHATH NPUUYUHBI JIEKTPOIPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C IIOMOLIBIO MT€arora.

CocTaBiATh ypaBHEHUS UCCOLMALUM KUCIIOT, IIEJIOYEH U
COJICH, TIOJTHBIE
Y COKpalI€HHbIC MOHHBIE YPABHEHUS XUMUUYECKHUX PEaKIIUM
MOHHOTO OOMeHa.

[InanupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS, AE€IaTh BbIBObI
I10 pe3yJIbTaTaM 3KCIIEPUMEHTA I10CIIE TPEABAPUTEIILHON
paboTHI.

CnenoBath npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu
IIPU UCIIOJIb30BAHUU XMMHUUYECKOH MOCYIbl U 000PYAOBAHUS
I10J1 KOHTPOJIEM IIEJarora.

[Ipon3BOAUTE BBIYUCIIEHUS 110 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C
OMopoil Ha MH(OpMaIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHaloB, FPAMOTHO UCIOJI30BaTh U3Y4ECHHBIN
MOHSTUMHBIN anmnapar Kypca XUMHUH T10CIe
IIPEABAPUTENILHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh Ipu BHITOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIEN0BATENBCKOM AESITENBHOCTH HAYYHO-
MOIMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHBIE MaTepHalbl, pecypcsl IHTepHEeTa nocie
KOHCYJIbTAIIMH C NIEaroroMm.
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No9. KauectBeHHBIE peaKIIMi Ha HOHBI B PACTBOPE.
[IpakTuyeckas padora:

No 1. Pelrenue 3KcriepiMEHTANbHBIX 3a/1a4 110 TEME.
Borunciaenus

— [0 YPaBHEHUSIM XUMUYECKUX PEaKIuit

Pa3znen 2. HemeTauibl M UX coequHeHust (24 1)
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Tema 3. O0masn
XapaKTepUuCcTHKA
XMMHYECKHX 3JIEMEHTOB
VIIA-rpynmnsl.
T'anorennl

(4 9)

OO0mas xapakrepucTuka raoreHoB. OCOOeHHOCTH
CTPOCHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX crerneHu okucieHus. CtpoeHue u Gpusndeckue
CBOMCTBA MPOCTHIX BEHIECTB — raJION€HOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE XJIOpa
(B3auMoielicTBYE C METaJUIaMU, HEMETaJIIaMU
(BOZOPOZIOM ¥ KHCIIOPOIOM ), *11ieiouaMu™).
Xnoposogopon. ConsiHas KUCI0Ta, XUMUYECKUE
CBOICTBa, *nonyueHune™, npumeHenue. KauectseHHuble
peaKiuu Ha raJloreHuI-uoHbl. *JlelicTBue xiopa u
XJIOPOBOJIOPO/Ia HA OpraHU3M uejioBeKka.™ Baxuenme
XJIOPUJIBI U UX HAXOXKACHUE B IPUPOJIE.

JdeMoHcTpamun
BI/IZ[GOMaTepI/IaJII)II TaJIOI'€HbI U UX COCIUHCHU .
OO6pa3ibl XJIOPUAOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAGOTHI
JlaGopaTOpHBIH OTIBIT:

Pacno3naBanue Xa0pua-HOHOB.

[IpakTudeckas padora:

Ne 2. TlonmyueHue constHOM KUCTIOTHI, U3y4eHUE €€
CBOJWCTB.

Bprunciaenus
10 YPABHEHUSIM XUMHYECKUX PEAKIIUH.

OOBsicHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
HEMETAJUIOB U MX COCMHEHMH B MpeJeax MajlbIX IepHOI0B
U IIaBHBIX noArpymi Ileproandeckoit CUCTEMbI XUMHUYECKHX
3JIEMEHTOB C Y4ETOM CTPOEHHSI UX aTOMOB € HCIIOJIb30BaHHEM
CXEMBI.

XapakTepu30oBaTh PU3NYECKUE U XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB raJIOT€HOB (Ha MPUMEpE XJIOpa) U
CJIO’KHBIX BEILECTB (XJIOPOBOAOPOAA, XJIOPHJIA HATPHUSA),
CHOCOOBI UX MOJYYCHHUsI, TIPUMEHEHUE U 3HAYCHNUE B
IPUPOJIE U )KU3HU YEJIOBEKa MOCiIe CTPYKTYPUPOBAHUS
MaTepHaa.

OnpenensaTs raloreHu1-MOHbI B PAaCTBOPE € UCIOJIb30BaHUEM
Tabynibl "XapakTepHble peakuy Ha aHUOHBI".

[InanupoBaTh U OCYIIECTBIATH Ha IPAKTUKE XUMUYECKUE
HKCTIEPUMEHTBI, TIPOBOIUTH HAOIIOICHNS, JIETIaTh BBIBOJIBI T10
pe3ysbTaTaM 3KCIepUMEHTa IOCIIe PeIBapUTEIbHOM
paboTHL.

Tema 4. O0masn
XapaKTepUuCTHKA
XHMHYECKHX 3JICMEHTOB
VIA-rpynnsl. Cepa u eé
coennHeHus (5 1)

OOm1ast xapakTepUCTHKA 31eMEHTOB VIA-TpyIbL.
OC00EHHOCTH CTPOCHHS aTOMOB ITUX DJIEMEHTOB,
XapaKTepHbIE JI1 HUX CTENEeHU okuciaeHus. CTpoeHue
1 (pU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJia U CEPHI.

AnnoTponHbie MOIU(UKAIIMYA KUCIIOPO/Ia U CEePHI.
XuUMHYECKHE CBOMCTBA cepbl. B3auMmozeicTaue ¢
HEMETAJUIAMH - BOJOPOJOM U KHUCIOPOJIOM,
MeTaJlJIJaMi, KOHLIEHTPUPOBAaHHBIMU a30THOM M CEpHOU

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
aneMeHTOB VIA-rpynmsl v UX COEIMHEHUN
C Y4ETOM CTPOEHHS UX aTOMOB C OIIOPOIl HAa CXEMY
"N3meneHne paanycoB B moArpynmnax'.
XapakTepu3oBaTh (PU3HMUECKHUE
Y XMMUYECKHE CBOMCTBA MTPOCTOrO BEIIECTBA CEPHI U €€
COEZIMHEHUH (CepoBOIOPO/Ia, OKCHJIOB CEPbI, CEPHOI
KHCIIOTHI, CyJIb(aToOB), CIOCOOBI UX
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kucioramu. CepoBOIOpOJI, CTPOCHHE, PU3HYECKUE

U XUMHUYECKUE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUJIBI CEPBI KaK
IIPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(ob1ue Kak npencTaBUTENs Kilacca KMCIOT

u *cnenuduyeckune™),mpumenenne. CepHucTas
KHCJIOTA.

*XuUMHUECKHEe PEeaKI1H, JEKaIIIE B OCHOBE
IIPOMBIIIJICHHOT'O CI10C00a MOJIy4YeHUsl CepHON
KHUCIIOTHI. AMapaTsl ¥ MPOTEKAIOIINE B HUX
npolecchl (Ha mpuMepe MPOU3BOACTBA CEPHOM
KHCJIOTBI). ™

Counu cepHOM KUCIIOThI, KAUeCTBEHHAs! peakIMs Ha
Cynb(ar-moH.

HaxoxxaeHue cepbl U €€ COeIMHEHU B IPUPOJIE.
*XumMuueckoe 3arps3HeHNEe OKpYXKaroIlel Cpeibl
COEAMHEHUSIMH Cepbl (KUCIOTHBIE TOKAH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0
MPEeJOTBPALLICHHS. ™

JdemMoHcTpanuu

Komnnexkuuu (BugeoMatepuarnbl): cepa u e€
COETMHEHUSI.

OOyrnuBaHue caxapa mnoj J1eHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.

JlaGopaTopHble U IpaKTHYeCKHE PAdOTHI
JlaGopaTopHbIE OMBITHI:

Oo6nHapyxeHnue cynb(aT-uOHOB.

B3aumoneiicTBue pa30aBiIeHHOM CEPHOM KUCIOTHI C
LMHKOM. Bprumnciienus

10 YPAaBHEHUSIM XUMHUECKUX pEaKIUi

IIOJIyYEHUs, IPUMEHEHUE U 3HAYE€HUE B IPUPOJIE U JKU3HU
4eJI0BEKa C OIIOPOil Ha CXEMY U ILIaH.

OmnpenensaTs HanuuKe Cyab(haT-nOHOB B PaCTBOPE.

OOBACHATH CYITHOCTH SKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKOIN coelMHEHUH cephl IOCie CTPYKTYPHUPOBAHUS
MaTepuaia.

[InaHMpOBaTh U OCYIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIEPUMEHTBI, IPOBOIUTH HAOIIOEHUS, I€NaTh BBIBOBI 110
pe3yabTaTaM dKCIIEPUMEHTA.

CnenoBath npaBuiiaM 06e301acHoOi paboThl B 1aboparopuu
IIPU UCIIOJI30BAaHUM XUMUYECKOH MOCYbl U 000py10BaHUs
[10J1 PYKOBO/ICTBOM II€/1arora.

[Ipon3BOaNTE BEIUMCIIEHUS 110 XUMUYECKUM YPABHEHUSM 110
AJICOPUTMY.

Hcnonp30BaTh Opu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoanyeckyro
cucreMy XuMu4eckux 3yeMeHToB 1. 1. Menneneesa,
TabJIMIly paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U coJiel
B BOJI€, AIEKTPOXUMHUYECKHUH Psiji HANPSKEHUH METaIJIOB).

Hcnonb3oBath npu BHITOJHEHUH YYEOHBIX 3a/1aHUM U B
IIPOLIECCE MCCIIEN0BATENbCKON AEATENBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATypPy XUMUYECKOTO CO/IEPIKaHus,
CIpaBOYHBIE MaTepHallbl, pecypchl IHTEpHETa rocie
KOHCYJIbTAIlH C TIEJaroromMm
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Tema 5. O0masn
XapaKTepUCTHKA
XHMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A30T,
pocdop u nx
coeUHEeHUs!

(74)

OOm1ast XxapaKTEpUCTHKA SIE€MEHTOB V A-TpyTIIbL.
OCOOCHHOCTH CTPOCHUS ATOMOB 3THX JJIEMEHTOB,
XapaKTepHBIE ISl HUX CTETICHU OKHCIICHHUS.

A30T, pacnipocTpaHeHuE B IPUpOJIe, PU3HUECKUE U
XUMHYECKHE cBOMCTBA. KpyroBopoT azora B mpupo/Ie.
AmMHaK, ero Gu3NIecKue 1 XUMUIECKHE CBOWCTBA,
nojryyeHue u npumenenue. Comu aMMOHHUS, UX
bu3nvecKkre 1 XUMHYECKUE CBOMCTBA, IPUMECHEHUE.
KavecTBeHHast peakiyst Ha HOHbl aMMOHHSL.

A30THas KUCIIOTa, € (PU3HYSCKHE U XUMUYECKUE
cBOiicTBa (001IME KaK IPEICTaBUTENS Kjlacca KUCIOT
u *cnenuduueckue™). * A3oTucTast KHCIOTA.
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B
Ka4yeCcTBE MUHEPAIBbHBIX YI0OpCHHINA. *

XUMHUECKOE 3arpsi3HEHUE OKPY>KAIOIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta (KUCIIOTHBIC JOXKIH,
3arpsi3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

docdop, *amnorpornusie Moaudukamuu Gochopa*,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA.

Oxcun pochopa(V) u pochopnas kucnora,
¢bu3nyecKkre U XUMUYEeCKHe CBONCTBA,
*nonydenne.**KauecTBeHHas peakius Ha docdar-
HOHBL*

*Ucnonp3oBanue GocharoB B KaUeCTBE MUHEPATHHBIX
ynoOpeHuit.*3arps3HeHre NpUpOIHbIX BOJOEMOB
dbocdaramu.

JdemoHcTpanuu

Konnexnuu: gocdop u ux coequHeHUSI.
B3anMozencTere KOHLIEHTPUPOBAHHOM a30THOU
KHMCJIOTBI C MEJIBIO.

JlabopaTopHble U NpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:
1. BzaumogeiicTBue cojield aMMOHHS C IIETOYBIO.

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
3JIEMEHTOB VA-TpyNIbl U UX COCTUHEHUN ¢ YYETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBath (HU3HUECKUE U XUMUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta U (hocdopa U UX COeAUHEHHH
(amMuaka, coyieil aMMOHHSI, A30THOU KHUCIIOThI, HUTPATOB,
okcuaa pocdopa(V) u hocdopHoii kucnotsl, pocharon),
CrocoObl UX MOJIy4YeHUs, IPUMEHEHUE U 3HAUCeHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensaTb HOHBI AMMOHHUSA U (pocdaT-nOHBI B pacCTBOPE C
HCII0JIb30BaHUEM TaOIuIbl " XapaKTepHble peakluy Ha
KaTHOHBI U aHUOHBI".

OOBSACHATH CYLIHOCTb IKOJIOIMUECKUX MPOOJIEM, CBSI3aHHBIX C
HAXO0XJEHUEM coeuHeHu a3ota u ¢ocdopa B
OKpYXarolleu cpee.

[1nanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS, J€JIaTh BBIBOIbI
10 pe3yJibTaTaM 3KCIepU-MEHTA.

CrenoBath npaBuiaM 6e30macHoil paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUU XMMHUUYECKOH MOCy bl U 000pyA0BaHUS.

IIpon3BOINTE BEIUMCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh Mpy BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI
y4eOHHUKa, CIIpaBOYHbIE MaTepUabl (IEPUOTNIECKYIO
cucreMy xummudeckux 3ymeMeHToB 1. 1. Menneneena,
TaOJIUIy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHHM U coJiel B
BOJI€, DJIEKTPOXUMUYECKUH sl HAPSKEHUN METaIOB).

Hcnonb30BaTh Ipy BHIOJHEHUN YYEOHBIX 3a/laHUM U B

nponecce HCCIIeI0BaTEIbCKOM €A TECIbHOCTH HAay4YHO-
NOMMYJIAPHYIO JIMTCPATYPY XUMHUUYCCKOI'O COACPIKAHUA,
CIIPpaBOYHBIC MaTCpUaJibl, PECYPCHL I/IHTCpHeTa IMOCJIC
KOHCYJIbTalluU C II€aarorom
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2. O3HakoMIIeHHE ¢ 00pa3liaMH a30THBIX U
(dhochopHBIX y10OpEeHUIA.

[IpakTuyeckas padora:

No 10. ITonmyuenue amMmmuaka, U3y4eHHE €ro CBOMCTB.

Beruncienus
M0 YPaBHEHUSIM XUMHYECKUX PEAKIINI

Tema 6. O0masn Yrnepon, amuioTponHbie Moaudukanuu rpadur, OOBSCHATH 001IME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
XapakKTepuc- anma3. BzaumoneiicTBue ¢ MeTajslaMH, HEMETaJUIaMH, aneMeHToB [VA-rpynmnsl U UX COeTMHEHU ¢ y4€TOM
THKA XUMHYECKHX KOHLIEHTPUPOBAHHBIMH a30THOM U CEPHON KHUCIOTaMH, | CTPOEHUS UX aTOMOB.
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37eMeHTOB IVA-
rpynmsl.

Yraepoa u KpeMHUil U
UX COeJUHEeHUSs

(8 1)

pacrpocTpaHeHHe B Ipupoje, GU3nIecKue u
XUMUYECKHEe cBoMcTBa. Ancopouums. KpyroBopor
yriepoia B IPUPOJIE.

Oxcuppl yriaepona, ux puandyeckue U XuMHIecKHe
CBOMCTBA, UX JICUCTBUE HA )KUBBIE OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. *DKOJIOrH4ecKHe
poOJIeMBI, CBsI3aHHBIE ¢ OKcHIoM yriepona(lV);
TUIO0TE3a III00aJbHOTO MOTEIUICHUS KIIMMaTa;
MapHUKOBBIN dPPexT.™

VYrosbHas KUCIOTa U €€ CONMU, UX GU3NYECKUE U
XUMHUYECKHE CBOICTBA, [TOJIyY€HHUE U IIPUMEHEHUE.
KauecTBenHas peakuusi Ha KapOOHAT-HOHBI.
*IlepBoHauaabHbIE NOHITHUS 00 OPraHUYECKUX
BEIIECTBAaX KaK O COCUHEHHX yriiepo/a:
0c00EHHOCTH cocTaBa u cTpoeHus. [loHsTHE 0
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUpaX, OeNKax,
yriaeBojaax. MarepuaibHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUN.™

*Kpemuuii, ero ¢pusnueckue 1 XMMHYECKHE CBONCTBA
(Ha mpuMepe B3aUMOAEHCTBUS ¢ METAJIJIaMH U
HeMeTalJlaMH), TOJIy4eHUE U IPUMEHEHNE B
JIEKTPOHHKE. ™

*CoenuHeHust KpeMHus B rpupojie. O6mue
npencrasieHus 06 okcuae kpeMuusa(IV) u
KpeMHUEBOU KuciioTe. CUIIMKATHI, UX UCIIOJIB30BAHNE
B OBITY, MEJUIIMHE, IPOMBINIIIEHHOCTH. Baxkueiiue
CTPOMTENbHBIE MaTEPUAIIBL: KEPAMHUKA, CTEKIIO,
IIEMEHT, OETOH, xKene300eToH. [Tpobiaembr
0€30MaCHOT0 MCIIOJIB30BAHUS CTPOUTEIBHBIX
MaTepUaIoB B MIOBCETHEBHOM KU3HU.*

JdemMoHcTpanuu

Mojenu KpUCTaUIMYECKUX PEHIETOK aiMasa,
rpaduTa, MOJIEKYIbI QysiepeHa.
AncopOuusi pacTBOPEHHBIX BEIIECTB

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB YIJIEPOAa U KPEMHUS U X COSANHEHNUN
(OKCHIOB yIJIepo/ia, YrOJbHON KUCIOTHI, KApOOHATOB,
OKCHJIa KPEMHUS, KPEMHHEBOH KUCIIOThI, CUJIMKATOB),
CHOCOOBI UX MOMYyYSHUS, TIPUMEHEHNE U 3HAYCHHE B
IIPUPOJIE U )KU3HU YEIIOBEKA.

Ornpenenars kapOoHAT- U CHIIMKAT-

HOHBI B PacTBOPE.

OOBACHATH CYITHOCTH SKOJIOTHYECKHUX MPOOIIEM, CBI3aHHBIX C
HaXO0X/ICHUEM YIJIEKHCIIOTO ra3a B OKPYXKaloUIel cpee.

WnroctpupoBaTh B3aMMOCBS3b HEOPraHUYECKUX COETMHEHUN
YIIepoAa U OPraHUUYECKUX BEIIECTB IO PYKOBOACTBOM
YUUTEIS.

IInaHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOIEHUS, 1€N1aTh BBIBOBI 110
pe3yabTaTaM 3KCIIEPUMEHTA I10CIIE NIPEIBAPUTEIBHON
paboTHL.

CrnenoBath npaBuiIaM 0€3011aCHOM paboTHI B TabopaTOpHH
IIPU UCTIOJIb30BAaHUH XUMHUYECKOH MOCY/Ibl M 000py10BaHMUS.

Hcnonb30Bath Mpy BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI
yueOHUKa, cripaBouHble MaTepuainsl (I[lepuonnyeckyro
cucreMy xummudeckux 3ymeMeHToB 1. 1. Menneneesa,
TaOJIUIy paCTBOPUMOCTH KHUCIIOT, OCHOBAaHHI U cosell B
BOJI€, DJIEKTPOXUMUYECKUH psJl HAPSYKEHUI METaJIOB)
II0CJIE€ KOHCYJIBTALUHU C TIENarOrOM.

Hcnonb30Bath Mpy BHINOJHEHUH YY€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPy XUMUYECKOTO COAEpKaHUS,
CIIPaBOYHBIE MaTepUabl, pecypchl IHTepHETa ITociie
KOHCYJIbTAIMH C MEarorom.
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AKTUBUPOBAHHBIM yriéM. IIpotusoras.
Buneomarepuaiibl: CHIMKaTHAS IPOMBIIITICHHOCTb.
Monenu MoKy OPraHUYECKUX BELIECTB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIHN OTIBIT:

KauecTBenHas peakuus Ha KapOOHAT-MOH.
IIpakTryeckue paboTHI:

Ne 11. IlonyueHue yriiekucioro rasa u U3y4eHue ero
cBoiicTB. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
Ne 12. Pemienue 3kcriepuMeHTaNIbHBIX 3a/1a4 110 TEME
«Hewmerannbn».

Buruuciaenus

10 YPaBHEHUSIM XUMUYECKUX PEAKIIHil, €CIIU OAUH U3
peareHToOB JIaH B BUJI€ BOJIHOT'O PaCTBOpPA C U3BECTHOM
MAacCOBOH JOJIEH.

Pa3nen 3. MeTtasinl u ux coequnerus (20 u)

Tema 7. O0mme
CBOICTBa METAJLJIOB
(49)

OOw1ast XxapaKTepUCTHKA XUMUUYECKUX 3JIEMEHTOB —
METAJUIOB Ha OCHOBAaHHUHU UX MOJIOKECHHUS B
Ilepuonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHust atoMoB. CTpoeHHe
MeTajuI0B. MeTajuinyeckast CBA3b U MeTalIndyecKas
KpUCTAJUTNYECKast PeIETKA. DIEKTPOXUMHUYECKHIHA Pt
HanpspDkeHui MetamioB. PU3NUEcKue U XUMUYECKHe
cBoOicTBa MeTaioB. *O01Ke criocoObl MOTYyYEHUS
MeTauioB. [IoHATHE O KOPPO3UK METAJIOB U
OCHOBHBIE CITOCOOBI 3alIUTHI OT KOppo3uu. CrutaBbl
(cranp, 4yryH, AIOPATIOMUHUHN, OpOH3a), UX
MIPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH. ™

JdemMoHcTpauuu

O3HakomiieHHEe ¢ 00pa3liaMH METaJUIOB M CIUIaBOB, UX
(bu3MYECKUMHU CBOMCTBAMH.

Monenu KpUCTaNINYECKUX PEMIETOK METAIIIOB.

PackpbiBaTh CMBICT N3Y4aEMBIX MTOHATUN U TPUMEHSATH 3TH
MOHSITUS TIPU OTMCAHUH CBOMCTB BEIIECTB U MX
IIPEBPALLCHU.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
AJIEMEHTOB-METAIIJIOB M X COEAMHEHUN C YYETOM CTPOEHUS
HX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAJUIOB, O0IIHe (PU3NIECKHe U
XUMHYECKHE CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 001IHE CIOCOOBI MOTYYSHHS] METAIIIOB
MOCJI€ CTPYKTYPUPOBAHUS MaTepuaa.

CrnenoBats mpaBuiiaM 6€30MacHoOi paboThI B T1aboparopuu
MIPU UCTIOJIb30BAaHUN XUMHYECKOU MOCYABI 1 000PYI0BaHUSA.

[Ipon3BOAUTH BEIYMCICHUS IO XUMUYECKUM YPABHEHUSIM.

Hcnons30Bath Mpy BBHITIOJTHEHUH YI€OHBIX 3aJaHUN TEKCThI
yueOHuKa, cipaBo4Hble Matepuaisl ([lepuoaudeckyro
cuctemMy Xxumuueckux 3iemeHToB J1. . Menneneena,
Ta0JIUIly pAaCTBOPUMOCTHU KHCIIOT, OCHOBAaHUH U CcOJIel B
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Buneomarepuansl: KOppo3usi METAJUIOB.

JlaGopaTopHble H NPpaKTHYeCKHE PadOThI
JIaGopaTopHbIE ONBITHI:

O3nakomiieHHEe ¢ 00pa3lamMu CIUIABOB METAJLIOB.
3aBUCHUMOCTH CKOPOCTH PEaKIUu MeTallia ¢ KUCIOTOM
OT IPUPOIBI METAILIA.

Beruncienus
— 110 YPaBHEHUSIM XUMUYECKUX PEAKLIUNA, €CIIU OJJUH
13 PEareHTOB COJICPYKUT MPUMECH

BOJIE, DJIEKTPOXUMUYECKUN psAJl HAPSKEHUIM METAJIIOB).
Hcnonb30BaTh Opu BHIIOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOLECCE UCCIIENOBATENBCKON AEATEIIBHOCTH HAyYHO-
HOIYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COACPKAHUS,
CIIpaBOYHbIEC MaTepHualbl, pecypcsl FIHTepHEeTa nocie
IIPEIBAPUTEIIBHON KOHCYJIBTALUU C I1€Jar0roM
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Tema 8. Baxkueiime
MeTAJLJIbI M UX

coeTHHEHHS
(16 9)

[Ilenounsie Metasuibl. [Tonoxenue B [lepuonnueckoi
cucreMe xumudeckux aeMeHToB /1. 1. Menneneesa,
cTpoeHue aroMoB. HaxoxaeHue B npupoze.
duznyeckue U XUMUYECKHE CBOMCTBA (Ha IpUMepe
HaTpus U Kanus). OKCHUJIbl ¥ TUAPOKCUIBI HATPUS U
kanus. [I[puMeHeHre mea0YHbIX METAIIIOB U UX
COCIMHECHUM.

[I{enouHO3€eMENbHBIE METAUIBI MATHUHM U KaJbLUH,
crtpoeHue aromMoB. Ilonoxenue B Ilepuonnueckon
cucremMe xumuueckux nemenToB /1. Y. Menneneesa.
Haxoxnenue B npupone. Pu3ndeckue 1 XUMHIECKUE
cBoiicTBa. Baxkneiiume coennueHus Kaiabius (OKCU,
TUPOKCHL, coin). *JKECTKOCTh BO/BI U CIIOCOOBI €€
ycTpaHeHus. >

Asmromunuii. [Tonoxenue B [leproauyueckoil cucreme
xumuueckux aneMeHToB 1. . Menneneesa, crpoenue
atoma. Haxoxnenue B npupone. Pusnueckue u
XUMHAYECKHE CBOWCTBA. AM(pOTEpHBIE CBOICTBA
OKCHJIa U TUJIPOKCHJIA.

Kenezo: cocras, cBoiicTBa u nosrydeHue. [lonoxenue
B [Iepuoandeckoii cucTeMe XUMUYECKUX DJIEMEHTOB
. 1. Menneneea, ctpoenue aroma. Haxoxnenue B
npupoje. Pu3nyeckre U XUMHYECKUE CBONCTBA.
Oxcunpl, TuIpokcu bl U comu xemne3a(ll)

u xene3a(Ill).

JdemMoHcTpanuu

B3anmoneicTeue HaTpus ¢ BOJOU.

OkpamuBaHue IaMEeHH HOHAMU HATPUS U KaJlus.
OxkpalimBanue MmiaMeH! HOHAMHU KaJlbLIMS.
BsauMoaelicTBUE OKCcHIa KAJIbIUS C BOIOM.
Buneomarepuansl: rOpeHHE Kene3a B KUCIOPOAE U
XJI0pe.

JlaGopaTopHble U NIpaKTHYeCKHEe PadoThI

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
AJIEMEHTOB-METAJUIOB B IPYMIaxX U UX COCTUHEHUH ¢ yuéToM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKUE CBOICTBA
IIPOCTHIX BEIIECTB METAJIOB U UX COEAMHEHUH (OKCHUIOB,
THJIPOKCHUJIOB, COJICH) C OIOPOI Ha CXeMY, CIOCOOBI UX
[I0JIy4E€HHUs], IPUMEHEHUE U 3HAYEHUE B IIPUPOJIE U KUZHU
YeJIoBeKa.

Pacnio3HaBate ¢ NOMOIIBIO KAUECTBEHHBIX PEAKIUIl HOHBI
METaJUIOB (MarHus, Kaublus, aTFOMUHUSA, [IMHKA, JKele3a
(2+), xxenesa (3+), meau (2+) ¢ UCIIOJIL30BAHUEM TAOJIULIBI
"XapakTepHble peaKiii Ha KAaTHOHBI".

[1naHupoBaTh U OCYILIECTBIIATh HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOIUTH HAOIIOICHUS, 1ETaTh BBIBOBI 110
pe3yabTaTaM dKCIIEpUMEHTA.

CrnenoBatb nmpaBuiaM 6e301acHoi paboThl B Tab0paTOpHu MpH
UCIOJIb30BAHUU XUMHUUECKOM MOCY/1bI U 000pPYIOBAHHUS.

[Ipon3BOAUTH BBIUMCIIEHUS [0 XUMUYECKHM YPABHEHUSIM.

BoicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTEepUajoB, FPAMOTHO UCIOJIb30BaTh N3y4YEHHBIN
MOHATUMHBIN annapar Kypca XUuMHUU.

Mcnonb30BaTh NpH BHIIOJIHEHUH YU€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEN0BATENbCKON JEATEIbHOCTH Hay4HO-
MOIMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcel IHTEpHETa mociie
IIPEIBAPUTEIIBHOM KOHCYJIBTALUU C I1€Jar0roM
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JlaGopaTopHbIE OMBITHI:

OsHakoMIIeHHE ¢ 00pa3laMy aTFOMHHUS U €0
CILJIaBOB.

AmdoTepHbIe CBONCTBA THAPOKCHIA ATFOMHHUS.
KayecTBeHHbBIE peakIii Ha HOHBI XKeJe3a.
[pakTrueckue paboThI:

No 13. Pemenune sKCriepuMEHTAIBHBIX 33124 110 TeME
«MeTtaiibl».

Breruucienus
110 YPAaBHEHUSIM XUMHYECKUX PEAKIIHil.

Pa3nen 4. Xumus u okpy:xkamwmas cpeaa (3 u)

Tema 9. BeurecrBa n
MaTepHaJIbl B )KU3HH
yeJI0BeKa

*HoBsie MaTepuaibl 1 TEXHOJIOTHH. BemecTra u
MaTepHUalibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMUS
Y 3710pOBbE. be3onmacHoe NCIOb30BaHUE BEIIECTB

XapakTepu30oBaTh POJb XUMHUU B PA3IMYHBIX cepax

JACATCIIbHOCTH J'IIO,Z[CI‘/’I, OCHOBHBIC BCIICCTBA U MATCPUAJIBI,

IMPUMCEHACMBIC B )KU3HHU COBPEMCHHOI'O YCJIOBCKA.
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(B Y XUMHYECKUX PEAKIU B OBITY. OOBACHATH ycI0BHS OE€30MIACHOTO HCIIOJIb30BAHMS BEIIECTB U

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB (yroib, XUMHUYECKUX PEaKLUi B OBITY.

MIPUPOJIHEIN ra3, HedTh), MPOIYKTHI UX MEPepadOTKH, | AHAITU3UPOBATH M KPUTUIECKH OIEHUBATH HH(POPMAIUIO

UX pOJIb B OBITY U IPOMBIIIIIEHHOCTH. O BJIMSIHUM ITPOMBIIUIEHHOCTH, CEJIbCKOTO X035 CTBA,
OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTH. XUMUUYECKOE TPAHCIIOPTA U JP. HA COCTOSIHUE OKPYKAIOLIEN CPEIbI.
3arpsi3HEHUE OKpY Karolleil cpepl (MpeaenbHo YMeTh 0Ka3bpIBaTh NEPBYIO MOMOILb [IPU XUMUYECKUX 0KOTax
nomyctumast koHteHTparus Bemiects — [1/1K). U OTPABJICHUSX.

Ponb xumum B perieHnu sK0JI0rHueckux npoodiaem.™ [IpuHuMarth ydyactue B 00CYKACHUH MPOOIeM XUMHUUECKON 1

HKOJIOTMUYECKOI HAIpaBIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 110 TPOo0JIeMe U PeIaraTh
BO3MOYKHBIE ITYTH €€ pelIeHus C OIOPOil Ha MHPOPMAIUIO U3
yueOHHMKa U CIIpaBOYHbIE MaTepuaibl, pecypcsl HTepHeTa.

[Ipu paspabotke paboueil mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUTEHBI BO3MOXHOCTH MHCIOJIB30BAHUS AJIEKTPOHHBIX
(unpoBbIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMUXCA YU4EOHO-METOJWYECKMMU MaTepualaMH (MyJIbTHMEIUIHBIE TPOTPAMMBI, AIJIEKTPOHHBIE
Y4EOHUKH U 3a/ladyHUKH, HJICKTPOHHBbIE OMOJIMOTEKH, BUPTYyalbHbIe J1a00paTOpPUU, UTPOBbIE MPOTPaMMbl, KOJIEKIMH LU(PPOBBIX 00pa3oBaTeIbHbBIX
PECYpCOB), UCHOIB3YEMBIMHU JUISE OOYYEHHUSI U BOCIIMTAHUS PA3IUYHBIX TPYII MOJIH30BATENEH, PEICTABICHHBIMH B 3JIEKTPOHHOM (IIM(pOBOM) BHE U
peanu3yrommmu qunaktuyeckue BosmoxHocti KT, conepikanre KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa30BaHUU.

2-ii BApHAHT
TEMATHUYECKOE IINTAHUPOBAHHUE

Bropoii BapraHT mpuMEpHOTro TeMaTHYECKOTO MJIaHUPOBAHUS UCTIONB3YeTcs, eciau oOyuatoiuecs ¢ 3P momyyator o6pazoBaHue B OTAEIHHOM
KJlacce. B maHHOM BapuaHTe mpejyiaraercs:

- U3y4YeHHEe MaTepuasa KpYImHbIMUA OJIOKaMU;

- ornepexaroniee o0yueHue;

- BO3MOKHOCTh TIPUMEHEHUS 3HAHHUI B PA3IMUHBIX YCIOBUAX (TIEpEHOC 3HAHUH MO aHAJIOTUU OT OOLIMX CBOWMCTB Pa3NUYHBIX KJIACCOB BEIECTB
K O6H.[I/IM n CHGI.[I/ICI)I/I'—IGCKI/IM CBOMCTBaAM KOHKPCTHBIX BeHIeCTB), 4YTO YBCIUYMUBACT OO0 CAMOCTOATCIBHOCTHU 06yqa}01u14xcs1 IIpHU M3YYCHHUH HOBBIX
TEM.

CoOmromaercst TOTUKA M3YYCHHUsST BEIIECTB — CBOWCTBA BEIIECTB OMPEIEISIOTCS CTPOSHUEM aTOMOB, JIEKTPOOTPHUIIATEIHPHOCTHI0, XHMUYIECKOH
CBSI3bI0 M CTPYKTYpPOH BeIIECTBa, B YaCTHOCTH, THUIIOM KPUCTAJUITMUECKUX perieTok. (TeMbl: CTpoeHHe aTroma, CTPOCHHE BEIeCTBa, Ba)KHEHIINe
MPEACTABUTECIIN IPOCTHIX U CIIOKHBIX BECUICCTB, XUMUYCCKHEC peaKIII/II/I).

M3MeHeHre TUTaHUPOBAHUS 110 pa3jiellaM UTEMaM COCTOUT B CIIEIYIOIIEM:

48



- U3y4YEeHHE OCHOBHBIX BOIIPOCOB HEOPraHUYECKOW XUMHUH OCYLIECTBIISIETCA B § Kilacce, O0Jbllie BpEMEHU BhIIETSETCS Ha IPUMEHEHHE 3HAHUI B
9 xnacce. M3 9 kmacca B 8-if mepeHocsATcss TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMMUYECKHUX peakiuil", "DIeKTponuThyecKas IUCCOLMALUS.
XUMUYECKUE PEaKIMu B pacTBopax";

- IepecTaHoBKa TeM, 9 kimacc: Tema «Metauie» nepesn «Hemeramnamu», T.K. oOyuatomuecs: ¢ 3I1P Gonblie 3HAKOMBI ¢ METaJUIaMH | JIeT4e
XapaKTEepU3yIOT UX MO0 CBOMCTBAM M MPUMEHEHHUIO;

- IepepaclpeseieHie COoAepkKaHUsl OJHUX TEM B Jpyrue (pacKpblBaeTCsi Ha KOHKPETHBIX NpuMmepax Apyrux tem). Tema "Xumus wu
OKpYJKaroimasi cpena’" pacKpbhIBaeTCS Ha KOHKPETHBIX MpuMepax B pazaenax "Metamnsl u ux coemauHenus", "Hemeramner IV-VII rpynn um mx
coeuHEHH";

- oObenuHeHHe TeM (JaeT OoJibllle BO3MOXKHOCTEW [UIsl MCIOJb30BaHHS CpaBHEHUS — CXOJACTBa M oTinuuii; Tema «Kucmopom» u Tema
«Bonmopony);

- BeIesieHne otaenbHbIX TeM (Tema «llepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAaX»). BrileneHne B OTAECIbHYIO TEMY, B KaueCcTBe
"OykBapsi 10 OpPraHWYECKOH XUMHH', JaeT BO3MOXKHOCTH YIIIYOJSTh MOHATHS: ONpPEHCICHHS, KIACCU(PHUKAIMI, OCHOBAHUS ISl KiIACCUBUKAIIH,
HOMEHKJIaTypa, oOlI1e CBOMCTBA BEILIECTB, CTPYKTYpa BEIECTBA, COCTaBIeHHE GopMyl Mo o01Iel Gpopmyse U 0 Ha3BaHUIO, HA3bIBAHUE BEIIECTBA IO
¢dopmyne. B aTom cirydae mporpaMMHBIH MaTepuan U3 xapakrepuctuku VA moarpynmnsl MOKHO TOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE
BEIIECTBA», a KaK 4acThb 1enoro. MoxeT ObITh BbifeneHa TeMa «[IpakThukym» B KOHIIE IEPBOTO U BTOPOTO TOA0B 00YUEHHUS.

TemMaTH4yecKkoe JIAHMPOBAHUE

8 KJIACC Bcero: 136 yac (2 u/nen, 2 rona oOy4eHus)

TeMmbl KonnuecTtBo B ToM yncne Ha3zBanus pabot
4acoB Ha KOHTPOJIbHBIE | Ha MpPaKTUYECKHe
paboThI paboThI
Paznen «llepBoHavanpHble XUMHYECKUE TTOHATHSY, 144
1. Xwumus — BaxHast 00J1aCTh 4 1 2 [IpakTrueckas padota Nel « Jlaboparoproe 06opynoBaHue u
€CTECTBO3HAHHUS U preMbl OOPAIEHUs C HUM»
MPaKTUYECKOM [IpakTrueckas padota No2 «OuncTKa 3arpsi3HEHHON
JESTEIbHOCTH YEJIOBEKA. IIOBapeHHOi conu”
2. BemectBa 1 XUMHUYECKHUE 7 - 1 [IpakTuueckas pabora Ne3 «lIpu3Haku nporekanus
peaxkuuu. XUMHUYECKHUX PEAKLIUI»
3. KonuyectBeHHbIE 3 1 - KonTtposnbHast pabora Nel «IlepBoHadyaabHble XUMHUUECKUE
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OTHOIICHUA B XUMHU

MOHATHSI, XUMUYECKHE (DOPMYIIBI i YPABHCHHSD
3arpsiI3HEHHON TOBAPEHHOW COJTU»

Paznen «llepuoanyeckuii 3aKoH

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMNY, 154

" ICPpUOANYICCKAA

cucrtema xumuueckux iemeHToB /.. Menneneea. CtpoeHue atoma. XUMUYECKas CBA3b.

4. Crpoenue aToma 7 1 Kontponbnas padota No2 «I[lepuoaudeckas cuctema
Ilepnonrueckuil 3aKoH U xumuueckux snemenToB [I.M. MenneneeBa. Ctpoenue
MepuoIecKas cuctema aToMa»

XUMHUYECKuX 3yiemeHToB J1. 1.

Menneneesa

5.CTpoeHue BELECTB. 8 1 KonTponbnas padora Ne3 «Xumuueckasi CBsI3b»

Xumuueckas CBA3b.
OKHUCIIUTETBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH

Pasnen «Baxueiye npecTaBuTeIM HEOPraHMUECKUX BEIIECTBY, 354

6. Kucnopon. Bogopo. 14 1 [Ipaktuueckas pabora Ne4 «llonyduenue kucimoponaa u
W3YYEHHE €r0 CBOMCTB)»
[IpakTuueckas pabora N5 «[lonyuenue Bogopoaa u
H3y4YEHUE €ro CBOMCTBY
KonTponbnas padota Ned4 «Kucnopon. Bomxopon»

7. Bona. PacTtBOpEI. 5 - [IpakTuueckas padora Ne6 «IIpuroroBneHue pacTBOpoB ¢
ONPEACICHHON MacCOBOM JI0JI€H PACTBOPEHHOT'O BELIECTBAY

8. Teopus 5 -

BJIEKTPOIUTAYECKOMN

JUCCOLMALUU

9. BaxHeimune KIiacchbl 11 1 KonTponbnas padora Ne5 «OcHOBHBIE KI1acChl

HCOPTaHNYCCKUX CO€IUHEHUI

HCOPTraHNYCCKUX COCIUHEHUI

[Ipaktrueckas pabota Ne7 «PemieHue 3cKkcrepuMeHTaIbHbIX

3a1a4 o TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCTUHEHUN)

Pazgen «BemecTBo U XUMUYECKHE PCaKIInm», 4q

10. OcHOBHEBIE ‘

4
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3aKOHOMCPHOCTU XUMHNYCCKUX

peakuuii

9 KJIACC

TeMmnl

KomunuectBo
JacoB

B ToMm uucne

Ha KOHTPOJIBHBIC

paboThl

Ha IMPaKTHYCCKUEC

paboThHI

Haspanwust pabot

Paznen «lloBTOopeHue u yriayOieHne 3HaHUH OCHOBH

BIX Pa3/eoB Kypca 8

KJjacca «BelecTBo u xuMHuecKkue peakiumny, 10u

[ToBTOpEeHue u yriayonenue 10 1 2 [TpakTuueckas pabota Ne 8 «Peakunu HOHHOrO oOMeHa
3HaHUN OCHOBHBIX [TpakTuyeckas padora Ne9 «KauecTBEHHbBIE pEaKIH B
paszenoB Kypca 8 kiacca pacTBope»
KonTponbras padora No 6 « DIEKTpOIMTHYCCKAS TUCCOIHATIHS
Paznen «MeTtasuibl U MX COeAMHEHUs», 204
1. Obmme cBoiicTBa 4 - -
METAJIOB
2.Meransl 1 ux 16 1 1 [TpakTnueckast pabota Nel3 «PemieHne sxciepuMeHTaIbHbIX
COEIMHEHUS 3aja4 1o TeMe «MeTaulbl U UX COSTUHEHUS
Kontponbnas pabora Ne§ «Metauib»y
Paznen «Hemeramnel IV-VII rpynn u ux coenunenus», 244
3.001mmas xapakTepUCTHKa 4 - -
XUMHUYECKHX 3JIEMEHTOB
Vlla rpynnel. ["anoreHs.
4.001mas xapakTepucTuka 5 - -
XUMHUYECKHX 3JIEMEHTOB
Vla rpymnmel. Cepa u ee
COEIMHEHMUSL.
5.006mmas xapakTepucTHKa 7 - 1 [TpakTiueckast padora Nel0 «IlonyyeHne aMmMuaka v u3y4eHue
XUMHUYECKHX 3JIEMEHTOB €ro CBOMCTB»
Va rpymmsl. A30T, pocdop
U MX COEIMHEHMSL.
6.0011as xapaKTepUCTHKA 8 1 2 ITpakTnueckast pabora Nell «llongyyeHue yriekuciaoro raza u
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XUMHUYECKHX 3JICMEHTOB
IVa rpynnel. Yriepon,
KPEMHHU U UX
COEJTMHEHUSI.

W3yYEHHE ETO CBOMCTB)

[Tpaktrueckas padota Nel2 «PemeHne skCriepuMEeHTATbHBIX
3ana4 o reme «Hemeramns! IV-VII rpynn u ux coequHeHninm»»
Kontposbnas pabora No7 «Hemeramabny

Paznen «IlepBoHavanpHbIe X

UMHYECKHUE MOHATHS 00 OpraHMYeCKUX BenecTBaxy, 1049

7. IlepBoHayaibHbIE
XUMHUYECKHUE TTOHITHS 00
OpPraHMYECKUX BEIEeCTBAX

10

Pa3znen «O6061menne matepuana no kypcy «Heoprannueckas xumus», 44

13. Xumus u okpyxarorast 1 - -
cpena.
14. O600menue Marepuaia 3 1 - KonTponbrast padota Ne9 «HToroBas pabora 3a Kypc

0 Kypcy

«Heopranngeckas XuMus»

HCOPFaHquCKOﬁ XUMHN»

Bcero 136 u
8 KJIACC

(2 4 B HEAEMIO, BCETo 68 1)

IIpumepHbIe TEMBI,
pacKpbIBaoLye
AAHHBIA pa3aeJ

MpOrpamMmBel,
U KOJIHYECTBO YaCOB,
OTBOAMMOC HA X
H3y4yeHue

OcHoBHOE CoAEpKaHuE

OcHOBHBIE BU/IBI 1€SIT€TbHOCTH
o0yvyamuxcst

Paznen 1.I1epBoHavanbHble XuMH4eckue nousaTus(14 u)
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Tema 1. Xumusa —
Ba:kHasl 00J1aCTh
€CTECTBO3HAHUSA U
NPaKTHYEeCKOMI
IeATEJIbHOCTH
YeJI0BeKa

(4 9)

*XuMus B cUCTeMe HayK. Poilb XWMHUH B
KU3HH  dyenoBeka.*Tema M BellecTsa.
®usnueckue cBoiictBa BemecTB. [IpaBuia
0e30MmacHOr0 OOpalieHuss C BEUIECTBAMH U
nabopaTtopHbIM  obopynoBaHueMm.  Ywuctele
BemecTBa M cMmecu. CrocoObl pasneneHus
cmeceil. *[lonsiTue 0 MeTomax NO3HAHHS B
XUMHAH.*

JdemMoHcTpauMu

1. JTaGopaTtopHoe 060opyaOBaHHE.

2. PaznuyHble BUABI XUMUYECKON MOCY/IBI.

3. O0pa31pl BEIECTB.

4, CriocoOBbI pa3iesieHus CMeceu
(¢ueTpOBaHUE, BRITAPUBAHUE, TUCTUILISIN,
xpomarorpadust).

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI
JlabopaTopHbIe ONBITHI:

Onucanue puU3NYECKUX CBOMCTB BEILECTB.
Paznenenue cmecH ¢ MOMOIIbIO MarHUTA.
[TpakTrueckue pabOThI:

Ne 1.JTabopaTopHoe 060pyi0BaHHE U PUEMBbI
oOparieHust ¢ HUM

Ne 2. Ouncrka 3arpsi3HeHHON MOBapEHHOMN
coJu

PackpbIBaTh CMBICII M3y4aeMbIX ITOHATHI C TOMOLIBIO IIEAArOra.

PackppiBaTh poJib XMMHMH B IPUPOJIE U )KU3HU UEIIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3nnyath yucThIE BEIIECTBA U CMECH; OJHOPOIHBIE U HEOJHOPOIHBIE
cMecH;

Paznuuath Qusnueckue 1 XUMUYECKUE SIBICHUS C OTIOPOI Ha OIpe/IeIICHUSI.

Onpenenars NPpU3HAKA XMMUYECKUX PEAKIMNA U YCIOBHSI UX IIPOTCKAHUS.

CrenoBath mpaBuiIaM NOJIb30BAHUA XUMUYECKOH MOCYA0H U 1a00paTOpHBIM
000pyI0BaHUEM, A TAKXKE IPABUIIaM OOpAIEHUs C XUMHUYECKUMHU
BElIE-CTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU I10 BBIITOJIHEHUIO
IPAaKTUYECKUX paboT 110Jl KOHTPOJIEM Ie/larora.

[1nanupoBaTh ¥ NPOBOJUTH XUMUYECKHUH KCIIEPUMEHT 110 U3YUEHUIO U
ONUCAHUIO (PU3MUECKUX CBOWCTB BELECTB, CIOCOOOB pa3zeieHUs cMecel
BEIIECTB IO PYKOBOJICTBOM IeIarora ¢ 00CyXIeHHEM Iu1aHa paboThl.

Vcnonb30Bathk Npy BHIIOIHEHNUH Y4eO-HbIX 3aaHUi U B IIpoliecce
HCCJIEIOBATENBCKOM 1€ATEIbHOCTU HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy
XMMHUYECKOTO COJEPKaHus, CIIPABOYHbIE MaTepHallbl, pecypcsl IHTepHEeTa
10J1 PYKOBOJICTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nH(pOpMaLKIO U3 YUeOHUKA U CIPAaBOYHBIX MaTE€PHATIOB, TPAMOTHO
MCII0JIb30BaTh U3YYEHHBIN NOHATHITHBIN anmnapaTr Kypca XUMHAN
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Tema 2. BemiecTBa
U XUMHYeCKHe peakiun
(74)

ATOMBI W MOJEKYJbl.  XHUMHUYECKHE
AJIEMEHTHl. 3HAKU (CHMBOJIBI) XUMHYECKHX
snemMeHTOB. OTHOCHUTENIbHAsI aTOMHasl Mmacca.
IIpocTeie W cioXHBIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuueckass  gopmyna. BanenTtHocTh
aTOMOB XHMMHYECKHX D3JIEMEHTOB. *3aKoH
IIOCTOSTHCTBA cocraBa BELIECTB.™
OtHOCUTENBHAS MOJIEKYJIIpHas Mmacca.
MaccoBast 10711 XMMHMYECKOTO 3JEMEHTAa B
COEIMHEHUH.

dusznueckue W XUMHYECKHUE
XuMmuyeckas peakiusa ©u €€
VYpaBHEHHST XMMHYECKUX PEAKLUM. 3aKoH
COXpaHEHUs Macchl BEILECTB Turbr
XUMHUYECKHUX peakiuii (coenuHeHue,
pasioKeHHE, 3aMelIeHIE, OOMEH ).

*M. B. JlIomoHOCOB — y4€HBIN-
SHITUKJIOMEIUCT. ™

SABJICHUS.
IIPpU3HAKHU.

JleMoOHCTpaLun

dusnueckue siBieHUs (pacTUpaHUe caxapa B
CTYIIKE, KUIIEHUE U KOH/IEHCAIUs BOJIbI U

T. 1.).

XuMuyeckue siBlIeHus (TOpeHnue CBeUH,
pa3oXKeHUe caxapa, B3aUMOJIEHCTBHAE CEPHOI
KHCJIOTBI C XJIOpUAOM Oapus,

paznoxxenue ruapokcuna meau(ll),
B3aUMOJICHCTBUE XKelle3a C Cepoi,
B3aMMOJICIICTBHE JKee3a C pacCTBOPOM COJIU
meau(ID)).

OnbIT, WITIOCTPUPYIOIINHI 3aKOH COXPaHEHUS
MAacCBhl.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

[IpuMeHATh ecTECTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS (B TOM YHCIIE
HaOJI0IeHNE, MOJICTTMPOBAHUE, YKCIIEPUMEHT) 1 OCHOBHBIE OIIEPALluT
MBICIIUTENIBHOM IeATEIbHOCTH (CpaBHEHHE, KITACCUDUKALMS) AJIs U3yUESHUs
BEILECTB U XUMUYECKHUX PEAKLUN C OIIOPOM HA AIITOPUTM HJIU CXEMBI.

PackpbiBaTh CMBICI N3y4aeMbIX TIOHATUI U 3aKOHOB U IIPUMEHSATH 3TH
IIOHATUSA IIPU ONMCAHUM CBOMCTB BELIECTB U UX IIPEBPALICHUI C OIIOPOU Ha
IUIaH U KIIIOYEBBIE CIIOBA.

Paznuyare Gusnyeckre u XUMUUECKHE SIBIICHUS, OOBSCHATh UX CYLTHOCTD C
TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHMs C OITIOPOH Ha ONPEAEICHUS U
CXEMBL.

Onpenenars NpU3HAKA XMMUYECKUX PEAKLIHUN, YCIOBUS UX IPOTEKAHUS.
OOBACHATH CYITHOCTD (PU3MUECKUX U XUMHUCCKUX SIBJICHUN C TOUKU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUS C HUCIIOJIB30BAHUEM BU3YyaJIbHOU OIOPBHI.

KnaccupunupoBars XuMUUYECKUE peAKIMU (IO YUCIY U COCTABY
pearupyomux 1 00pa3yrolInuxcs BEIIECTB) ¢ ONIOPOM Ha CXEMBI.

CocrtaBiiath HopMyIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH U ONIPEILIISATh
BAJICHTHOCTb 110 (JOpMYJiaM BEILECTB € ONOPOH Ha aJrOPUTM Y4eOHbBIX
JIEHCTBHI.

PaccraBnsaTh K03 GUIMEHTH B YPAaBHEHUAX XUMUYECKUX PEaKLuil ¢ oropoit
Ha aJIFCOPUTM Y4eOHBIX AEHCTBUM.

CnenoBaTh mpaBuiiaM MOJIb30BaHUSI XMMUYECKON MOCYI0H 1 TabopaTopHBIM
00opy10BaHKEM, a TaK)Ke IpaBUiIaM OOpaleHHs C BELLIECTBaMU B
COOTBETCTBUH C MHCTPYKIMSMHU IO BBIIIOJHEHUIO JA00PaTOPHBIX
XUMHUYECKHUX ONBITOB I10J] KOHTPOJIEM I1€1arora.

Mcnonb30BaTh NpH BHIIOIHEHUH YU€OHBIX 3a/laHUM U B mpoliecce
HCCIIE0BATENBCKON IEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUUYECKOI0 COJEPKaHus, CIIpa-BOY-HbIE MATEPUAIbL, PECYPChI
WNHTep-HeTa noj pyKoBOJICTBOM II€arora.

BeicTpauBath pa3BEPHYTHIE IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU HA
nH(pOopMaLKIo U3 yueOHUKA U CIPABOYHBIX MAaTEPHUATIOB, IPAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN MOHATUIHBIN alapaTr Kypca XUMHAH
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JlaGopaTOpHbIE OMBITHI:

[Tpumeps! puznuecKux sSBICHUH (TUIaBICHUE
BOCKa, TastHUE JIbJIA).

IIpuMepsl XUMUYECKUX SBICHUN
(mpoKaIMBaHUE MEIHOW IPOBOJIOKH,
B3aMMO/JICUCTBHE MEJIa C KUCIIOTOM).
Mopenu aToMOB U MOJIEKYIL.

[Tpaktuyeckas padora Ne3. [lpuznaku
IIPOTEKAaHUs XMMHUYECKUX PEaKLIUM.

Beruucienus

— OTHOCHUTEJIBHOU MOJIEKYJISIPHONW MacChl
BELIECTB;

— MacCOBOM JIOJIM XUMHYECKOIO 3JIEMEHTA 110
bopmye coeTMHEeHNs

Tema 3.
KoanyecTBeHHBIE
OTHOIIEHHUS] B XUMHH
(39)

KomuuectBo BemectBa. Monb. ModsipHas
Macca. 3akoH ABoraapo. MomspHblii 00BEM
ra3oB. Pacdersi mo xummueckoir ¢dopmyre.
Pacyersl  MaccoBoW — 0IM  XMMHYECKOTO
AJIEMEHTA B COEIMHEHUH, KOJIMUECTBA BEIIIECTRA,
MOJISIPHOM Macchl. Pacy€rbl 10 XMMHYECKUM
YpaBHEHUSIM.

JleMoHCTpanus:

- 00pa3IIbl BEIIECTB KOTUIECTBOM OJMH MOJIb

Boruucnenus:

-pacuer mo ¢opMyde U MO XUMHUYECKOMY
YpaBHEHHUIO

PackpbiBaTh CMBICT U3y4aeMbIX TOHSATUN U IPUMEHSITH 3TH MOHATHSI,

a TaK)K€ U3YUYEHHBIE 3aKOHBI U TEOPUH JJIs1 PEIICHUS paCUETHBIX 3a/1a4 C
MIOMOMIBIO NIEarora.

Bobruncnste MOJSIPHYIO MacCy BEIIECTB; KOJIMUYECTBO BELIECTBA, 00BEM Tasa,
Maccy BEIIECTBa ¢ OMopoil Ha oOpasell, Ha (OPMYJIBI,

[IpoBOaUTH pacy€Thl 110 ypaBHEHUSAM XMMHUUYECKUX PEAKIUN C ONIOPOU HA
oOpaselr, anropuT™ yu4eOHBIX JIEUCTBUI: KOJIMUECTBa, 00bEMA, MacChl
BEII[eCTBA 110 N3BECTHOMY KOJIIMYECTBY, 00BEMY, MacCe PEareHTOB MK
MIPOJYKTOB PEAKIUH.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
nHpopMalNIO U3 yueOHUKA U CIIPABOYHBIX MaTepHajioB, TPaMOTHO
WICIIOJIb30BaTh U3YYEHHBIN MOHATUHHBINA annapar Kypca XMMHUH ¢ TOMOLIbIO
nejarora.

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /. U. Menaeneena.
Ctpoenne aToMoB. XUMHU4YeCKasi CBsI3b. OKUCINTETLHO-BOCCTAHOBUTENbHBIE peakun (15 1)

Tema 4. CTpoenue

[TepBbie MHONBITKHA KJIacCU(pUKAITIT

PaCKpLIBaTB CMBICIT IEPUOANICCKOI0 3aKOHA 1104 PYKOBOJACTBOM II€aarora.
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aroma. Ilepuoanueckuii
3aKOH U
[Mepuoguueckas
CHCTEMa XUMHYECKHX
3J1eMEHTOB

. . MenpaesieeBa. (7 4)

XUMHYECKHX dJieMeHTOB. IloHsATHE O rpyimmnax

CXOJHBIX 3JIEMEHTOB (menoyHbIe u
[IEJIOYHO3EMENIbHBIE ~ METaJUIbl,  TaJIOTeHBI,
WHEPTHbIE Ta3bl). *DIEeMEHTbl, KOTOphIE
o0pa3yroT amQoTepHbIC OKCHJIBI u
TUAPOKCHIBL. >

Ilepuonnueckuin  3akoH. llepuonnueckas
cucrema XUMHUYECKHX 3JIEMEHTOB

. . Menneneea. KoporkonepuonHas u
* nmuHHONIeproaHass *popmer  [lepuonnueckoi
CUCTEMBl ~ XUMHUYECKMX  3jeMeHToB  /Jl.
H. Meunneneena. [Tepuoast " IPYIIIBL.
@u3NYeCKU CMBICIT IOPAIKOBOIO HOMEDA,
HOMEPOB I€pUO/1a U TPYIIIIHLI JIEMEHTA.
Crpoenue aromoB. CocTaB  aTOMHBIX
anep.*N30Tonsl. * DIeKTPOHBI. Crpoenue
AIIEKTPOHHBIX 000J0YEK aToMOB MHepBbIX 20
XUMHUYECKHX  3yieMeHTOB  [lepmonnueckoit
cucremsl J[. 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO AJIEMEHTA IO €r0 MOJIO0XKEHUIO B
ITepuoanueckoit cucreme /I. 1. Menaeneena.
*3aKOHOMEPHOCTH  M3MEHEHHUs  pajauyca
aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAIJIMYECKUX U HEMETAJUNINYECKUX CBOWCTB
o TIpynmaM MW [epuojaM. 3HaAueHue
Ilepnonnueckoro 3akoHa u Ilepmonnueckon

CUCTEMBl ~ XMMHMYECKHX  JJIEMEHTOB  JUIA
pa3BuTus Hayku u  npaktuku. [ W
MenieneeB — y4€HBIN U TpakaaHuH. >
JleMoOHCTpaLun

KopoTtkonepruoanas u
JuMHHONepuoaHasdopmsl [leproanueckoit
CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB

IIoHuMaTh CylecTBOBaHUE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB (M3MEHEHUE PaJuyCcOB aTOMOB U
ANIEKTPOOTPHULIATEILHOCTH) U UX COSUHEHUM OT IOJIOKEHUS B
MIEPUOIUYECKON CUCTEME U CTPOCHHMS aTOMA C UCIIOJIB30BAHUEM CXEM U
TabIuIIL.

VYcraHaBIMBaTh CBSA3b MEXKAY IOJIOKEHUEM IEMEHTA B IEPUOINYECKON
CUCTEME U CTPOEHHUEM €ro aroma (CocTaB U 3apsij a1pa, o01Iee Yucio
AIIEKTPOHOB U paclpeaesieHUe UX 0 AIEKTPOHHBIM CJIOSIM) 110 00pasiy.

[Iporno3upoBarh XapakTep U3MEHEHHS! CBOMCTB JIIEMEHTOB U HX
COEIMHEHUH 1o rpymnmaM u nepuoaam llepuoguyeckoil cucTemsl ¢
ITOMOIIBIO TIEAArora.

XapakTepu30BaTh XMMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOAOB, KaJIUs,
KaJIBLIMA 110 X MOJI0KEeHMIO B [Iepuoandeckoit cucreme
J1. 1. MeHaeneeBa.

CrnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpuu Ipu
MCIOJIb30BaHNU XUMUYECKOU MOCYIbI U 000PYIOBaHUS MOJI KOHTPOJIEM
nejarora.

BricTpauBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
nH(pOpMaLKIO U3 YUeOHUKA U CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
MCII0JIb30BaTh U3YYEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUU T0CTIE
CTPYKTYpUPOBAHUS MaTepHalla C UCIIOIb30BAHUEM KIIMIIIE.

Hcnonp30Bath Npy BHITOJHEHUN YUEOHBIX 3a/JaHUH TEKCTHl YyUeOHHKa 1Ociie
CTPYKTYpUPOBaHUs MaTepuaia, cripaBouHbsle MaTtepuaisl (Ilepuoanueckyro
cucreMy xumuueckux snementoB /1. . MenzaeneeBa, Tabauiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHHUI U COJIEN B BOJE, DIEKTPOXUMHUYECKUIA
P HANIPSKEHUH METaJIOB).

Vcnonb30BaTh NpH BHIIOIHEHUH YU€OHBIX 3aJaHUI U B IpolLecce
HCCIIE0BATENIBCKON IEATEIbHOCTH HAy4YHO-TIONYJISIPHYIO JINTEPATypy
XMMHUYECKOTO COJEPKaHUs, CIIPABOYHbIE MaTepHallbl, pecypcsl IHTEpHETa
II0J1 pyKOBOJICTBOM II€/1arora
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. . Menneneena.
O3zHakomyieHHe ¢ 00pa3laMu METaIOB
Y HEMETAJUIOB.

JlabopaTropHble M NpaKkTHYeCKHe Pa0oOThI
JlaGopaTopHBI OTIBIT:

B3anmoneiicTBrue TUAPOKCHIA UMHKA C

pacTBOpaMH KHCJIOT U LIesI0ueit
Tema S. Ctpoenne Xumuueckas CBSI3b. KoBasienTHas | PackpbIBaTh CMBICI H3y4aeMbIX MOHIATUHN MO PYKOBOJCTBOM II€/1arora.
BelleCTB. (mossipHas u HETIOJISIpHAsT ) cBs13b. | OnpenensiTh BUI XUMHUYECKOH CBS3H B COSTMHEHUH C UCTIOIH30BaHUEM
XuMHnueckas CBf3b. *DN1eKTPOOTPULIATENIEHOCTh aTOMOB | CXEM.
OxucauTebHO- XUMHYECKHX 9eMeHTOB.* VoHHast cBs3b. | OnpenensTh CTENeHb OKUCICHHUS] XUMHUYECKOTO AJIEMEHTA 110 (JOPMYIIe ero
BOCCTAHOBHTEIbHBIE *Tunel KPUCTATIIMYECKUX PELIETOK. ™ COEJIMHEHUS C UCIOJIb30BAHUEM AITOPUTMA.
peakuuu Crenenp  okucieHus.  OkucIuTeNbHO- | ONpenensTh 3JeMEHT (BELIECTBO) — OKHUCIUTENb U AIEMEHT (BEIIECTBO) —
(8 u) BOCCTaHOBUTENIbHBIE  peakuuu. IIpomeccel | BOCCTaHOBHTEINb.

OKHCJICHUS M BOCCTAaHOBJICHHSA. OKHUCIUTEIA U
BOCCTaAHOBUTCIIN.

JleMoHCTpanuu
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH:
TOpPEHUE, PEAKIIUU PA3JIOKEHUS, COCTUHEHUS

OOBSACHATDH CYLIHOCTD MTPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHUSI.
CocTaBiATh IEKTPOHHBIN OanaHC ¢ y4€TOM YMCIIa OTAAHHBIX M IPUHATBIX
JJIEKTPOHOB.
CocTaBnATh ypaBHEHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH 110
AITOPUTMY Pa300pa OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIUH.
Hcnonb30BaTh Npy BHITOJHEHUN YUEOHBIX 3a/JaHUH TEKCThl YyUeOHHKa 1Ocie
CTPYKTYpUPOBaHUS MaTepuaa, ClipaBOYHbIE MaTepUabl (IEPUOTUIECKYIO
cucreMy xuMudeckux snemenTos J1. V. Menneneesa, Tabnuity
pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHUI U COJIEN B BOJIE, DIIEKTPOXUMUYECKUI

Psi1 HAaPsOKEHUH METaJIOB)

Pa3nen 2. Baxkneiimme npeacTaBuTe I HEOPraHUYECKUX BenlecTB (35 )

Tema 6. Kucsiopon.
Boaopoa.
(14q)

Bo3nyx — cmech razos. CocraB Bo3ayxa.
Kucnoponx — 31eMEHT M MPOCTOE BELIECTBO.
O30H. Haxoxnenue kuciopoga B IHpHUPOJE,

PaCKpLIBaTB CMBICIT U3y4aCMBbIX MOHATUH U MMPUMCEHSATH 3TU MMOHATHA ITPU
OIMCAaHUM CBOMCTB BCIICCTB U UX HpCBpaH_ICHI/Iﬁ C UCITIOJIb30BaAHHEM
OIMIOPHBIX CJIOB M KIIMIIC.
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¢usuueckue W XMMHYECKHE  CBOMCTBA.
Peakiun ropeHuss NOpPOCTBIX U CIOXKHBIX
BemecTB. *TemnoBoit >PQeKT XUMHUUECKOH
peakuuu.*  DK30- U 3HAOTEPMHUYECKHE
peakuuu, *TEPMOXUMUYECKUE YpaBHEHUS.™
[Tonsatue 00 okcumax. CrocoObl MOTyYEHHS
KHCIIOpOJia B naboparopun u
IPOMBIIIJICHHOCTH. TPUMEHEHUE KHCIOPOJa.
KpyroBOpOT KHCJIOpOJa B Npupoze. TormBso:
yroib M MeTaH. 3arpsi3HEeHHe BO3]yXa,
yCUJICHHE TApHUKOBOTO 3 deKTa, pa3pyleHne
030HOBOTI'O CJIOSL.

Bonopon — aiemMeHT U nmpocToe BEUIECTBO.
Haxoxnenue BOJIOpOJIa B pUpoze,
¢usznueckue U XHUMHUYECKUE CBOMCTBa (Ha
IpUMepe B3aUMOJCHCTBUS C HEMeTaulaMH U
OKCHJIaMH METaJIIOB), IPUMEHEHHE, *CrIocOObI
nonydenus.* Ilonstue o kucnorax Kucnotsl u
COJIN.

JleMoOHCTpaLun

Bzaumogpeiictsue docdopa, cepsl u xenesa ¢
KHCIIOPOJIOM (BO3MOYKHO UCTIOJIE30BaHUE
BHJICOOITBITOB).

OmnpeneneHne coepkanus KUCIOpoaa

B BO3/IyXe.

OMNBITHI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPSHUS.

JlabopaTopHble U NpaKkTHYecKHe padoThl
JlaGopaTOpHBI OTIBIT:

O3HakomiIeHHE ¢ 00pa3laMu OKCHJIOB.
[TpakTrueckas pabora:

No 4. Tlonyuenue kucnopoaa, U3y4eHHue ero

XapakTepr3oBath (ONUCHIBATh)C ONOPOU HA NIAH, CXEMY, KPAMKYIO 3aNUch
COCTaB BO3/lyXa, PU3NYECKUE U XU-MHUECKHE CBOICTBA KUCIOPOAa,
CHOCOOBI €ro MOJIyueHUs], IPUMEHEHHE U 3HAUCHHE B IPUPOJIE U )KU3HU
YeJI0BEKa.

CpaBHUBaTh peaKIMK FOPEHUS U MEJUIEHHOT'O OKHCIIEHUS C
MpeIBapUTENIbHBIM 00CYXICHUEM TapaMeTPOB CPaBHEHHUSI.

Cobupatpk mpuOOPHI IS TOTyYSHHUS KUCIOPOAA (BBITECHEHUEM BOJBI U
BO3/1yXa).

Pacno3zHaBath ONBITHBIM ITYTEM KHUCIOPOJI ITOJ KOHTPOJIEM IIE€1arora.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY JIJISl COCTaBICHHS POPMYIT
BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUH XMMUUYECKUX PEaKLUi ¢ ydacTHeM
KHUCJIOPO/JIa.

OOBACHATH CYIIHOCTh SKOJOTUYECKUX MPOOJIEM, CBA3AHHBIX C 3arpsI3HECHUEM
BO3/1yXa.

CnenoBatb npaBuiaM O6e3011acHOM paboThI B 1a0OpaTOpUU IIPU
MCTOJIb30BAHUU XUMHUUECKOM MOCY bl U 000PYI0BAHUS MO KOHTPOJIEM
neiarora, a TaKke mpaBuiiaM OOpaIeHHsI C TOPIOUYMMH BEIIECTBAMHU B OBITY.

[InanupoBaTh ¥ OCYIIECTBIATH HA IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOAMTDH HAOIIO/IEHUS, IeTaTh BBIBOBI 0 Pe3yJbTaTaM dKCIIepU-MEHTa
II0J1 PYKOBOJICTBOM II€/Iarora.

VY4acTBOBaTh B COBMECTHOM paboTe B IpymIie.

Vcnonb30BaTh NpH BHIIOIHEHWH YU€OHBIX 3aJaHUH U B Ipolecce
HCCIJIEIOBATENbCKOM 1€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJAEPKaHUs, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTEpHETa
0]l PYKOBO/ICTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOM Ha
uH(pOpMaIIo U3 y4eOHHMKA U CIIPAaBOYHBIX MaTe-
pHAaJIOB C OMOPOI! Ha MJIaH, TPAMOTHO MCIOJIb30BaTh U3YUEHHbII
MOHATUMHBIN armapar Kypca XuMUu
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CBOWCTB.

[Tpaktuueckas padota No5. [Tomydenue
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB.
Boruuciaenus

— MOJIEKYJISIPHOM MacChl KMCJIOPOJia U 030Ha
HA OCHOBaHMH aTOMHOW Macchl XMMHYECKOTO
aJIeMEeHTa

Tema 7. Boaa.
PactBopsbl. Ilonsitue 00
OCHOBaHHSX

(59)

Bona. Ee COCTaB. Crtpoenue.
Monexynbl.*®usnyeckue  CBOMCTBA  BOJIBI.
Bona KakK pacTBopuTENb. *PacTBOpHI.

*TloHsATHE O PACTBOPUMOCTH BELIECTB B BOJE.
[TonsiTie O HACHIINIEHHBIX M HEHACHIIIEHHBIX
pactBopax.*MaccoBasg 10yl BellecTBa B
pactBope. Pacuer maccoBoit 10M BeliecTBa B
pacTBope (MpOLIEHTHAs KOHUEHTpaLus).

*Xumuueckue CBONCTBA BOJBI (pa3iioKeHue,
peakuuu ¢ HaTpueM, OKCHIOM  Kalblus,
okcunom cepwilVIIonstue 006 OCHOBaHUSIX.
Ponp pacTtBOpoB B mpupone M B KU3HU
yenoBeka. KpyroBopoT Boabsl B MpHpoje.™
3arpsi3HeHue NpUpoIHBIX BoA. OxpaHa u
OUYNCTKA IPUPOJIHBIX BOJI.

JleMoOHCTpaL U

DNEKTPOIN3 BOJBI; CHHTE3 BOIBL;
B3auMoieiicTBue Boabl ¢ MeTauiamu (Na, Ca)
(BO3MOKHO HCITOI30BaHUE
BHJICOMATEPHAIIOB).

PacTBOpeHue BeIIeCTB ¢ pa3IMuHOM
PacTBOPUMOCTEHIO.

HccnenoBanue pacTBOPOB KUCIIOT U MIEIOYEH

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U MPUMEHSTH 3TH MOHATHUS TpU
OIMCAHUU CBOWCTB BEILLIECTB U UX IMPEBPALCHUI C MOMOILBIO Me1arora.
Xapaktepu3oBaTh GU3HMYESCKHE M XUMHUCCKHE CBOMCTBA BOJIBI, €€ POJIb KaK

PacTBOPUTEIIS B MPUPOIHBIX MPOIECCaX C OMOPOM Ha IIJIaH U CXEMY.

CocTaBnaTh ypaBHEHUS XMMHUECKHUX PEAKIIHiA C y4aCTHEM BOJbI C OIIOPOI
Ha CXEMY.

OOBSACHATH CYIIHOCTD SKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C 3arPsS3HEHUEM
MIPUPOJIHBIX BOJ, CIIOCOOBI OYUCTKH BOJIBI OT IIPUMECEH, MEPBI IO OXpaHe
BOJI OT 3arpsI3HEHUS MOCIE MPEABAPUTEIHLHOTO CTPYKTYPHUPOBAHUS
Marepuana.

[TnanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MPOBOANTH HAOMIOICHNUS, 1eTIaTh BbI-

BOJIBI 110 Pe3yJIbTaTaM SKCIIEPUMEHTA MO0 KOHTPOJIEM TeAarora, ¢
HCTIOJIb30BAHUEM KIIHIIIE.

CrnenoBath npaBuiiaM 06€301acHOM paboThI B 1abopaTopuu mpu
MCIOJIb30BAaHUU XUMUYECKOU MOCY/IbI U 000PYIOBAHUS TIO]T KOHTPOJIEM
reiarora.

[IpoBOANUTH BRIUMCIEHUS C IPUMEHEHUEM MOHATHUS «MaccoBasi A0JIs
BEIIIECTBA B PACTBOPE» C OMOPOI Ha (OPMYITHI.

Hcnonb30BaTh Mpu BHIMOTHEHUH YIEOHBIX 3aIaHUM U B TpOIlecce
HCCIIEI0BATENBCKON MEATETbHOCTH HaAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOI0 COJIep KaHusl, CIpaBOYHbIE MaTepHalibl, pecypchl MIHTepHeTa
MOJ] PYKOBOJICTBOM II€/Iarora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HA
nH(popMaIrio U3 yueOHUKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO
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C IIOMOIIbIO HHAUKATOPOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Ilpakxmuueckas paboma:

No 6. ITpurotoByiieHue pacTBOPOB €
OIpEEeIEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBA.

MCII0JIb30BaTh U3YYEHHBIN MOHATUMHBIN alapaT Kypca XUMUH I10CIE
[IPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Tema 8.
DJIeKTPOJIUTHYECKAS
AUCCOLHALIMS.
XumMHuyecKue peakiuu
B pacTBopax

(54)

Teopust AIEKTPOTUTAYECKON JAUCCOIUALIUH.
DIIEKTPOTUTHIECKAS JIACCOLINAITHS.
DJIEKTPOJIUTBI M HEIJEKTPOJUTHL. KaTuoHBI,
aHMOHBL. *MeXaHu3M JIHUCCOLMAIIUN BEIIECTB C
pa3IMYHBIMM  BUJAMU XUMHUYECKOW  CBS3H.
[TonsiTue ocrenenu nucconuanyu.* CUabHbIC U
cia0Oble DJIEKTPOJIUTHI.

Peaknmmu  wmonHOrO  OOMEHa.  YciaoBuA
MPOTEKaHUs peakIuii HMOHHOTO oOMeHa 0
KoHIa. [lomHble M Ccokpam€HHBIE HOHHBIC
ypaBHeHUs peakuuil. XUMHUYECKHUE CBONCTBA
KHCJIOT, OCHOBAaHHM M COJIcE B CBETE
MpeACTaBICHUI 00 3IEKTPOJIUTUYECKON
nuccormanuu. KadecTBeHHBIE peakiMd Ha
KaTUOHBI U aHUOHBI: HOHBI XJOPH-, OpOMH/I-,
noaua-, cynbdar-, kapOoOHAT-, CHJIUKAT-,
docdar- aHUOHBI; TUAPOKCUI-MOHBI; KATHOHBI
aMMOHMS, MAarHus, KalbI[us, aTFOMHHUS,
xkeneza (2+) m (3+), meam (2+), 1uHKa,
MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax.
JleMoOHCTpaLun
DeKTpuuecKasi IpOBOJUMOCTh PACTBOPOB
BEIIECTB; IBIPKCHUE HOHOB B AIEKTPUIECKOM
noJe.

PackpbIBaTh CMBICI U3Y4aeMbIX MMOHSATHI, a TAKKE CMBICII TECOPUU
ANEKTPOJIUTUYECKON JUCCOLMAIINK C OTTIOPON HA CXEMBI.

OOBACHATH MPUUKHBI SJIEKTPOIPOBO/-

HOCTH BOJIHBIX PaCTBOPOB C IIOMOIIBIO TMEarora.

CocTaBisATh ypaBHEHUS JUCCOLMAIIMN KUCIIOT, LIEJIOYEH U COJIEH, MOJIHbIE
U COKpalI¢HHbIC MOHHBIC YPABHEHUS XUMUYECKUX PEAKIIUNA HOHHOTO
obmeHa.

[InanupoBaTh M OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MIPOBOANTH HAONIOICHNS, IeTIaTh BBIBOBI IO Pe3ylbTaTaM dKCIIepUMEHTa
MOCJI€ MPEeABAPUTEIHHOM PaOOTHI.

CrnenoBath paBuiiaM 6e30macHoi paboThl B 1a00paTopuu Ipu
WCIIOJIb30BAHUN XUMUYECKON TTOCY/IBI U 000PYIOBaHUSI TIO]T KOHTPOJIEM
nejarora.

[Tpon3BOANTE BEIYUCICHHS IO XUMUYECKUM YPABHEHUSM.

BricTpauBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM HA
nH(popMaIro 13 yueOHUKA U CTIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
MCI0JIb30BaTh N3YUYEHHBIN MOHIATUIHBIN alllapaT Kypca XUMUH [1OCIIe
MPEABAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaia.

Hcnons30BaTh Mpy BHITIOJIHEHUH YI€OHBIX 33JJaHUN U B TIPOIIECCE
MCCJIEI0BATENbCKOM IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COICPIKaHUsI, CIPAaBOYHBIC MaTepuabl, pecypchl IHTEpHETa
MOCJIe KOHCYIbTAIMU C TIEAAroroM
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OMnBITHI, UJUTIOCTPUPYIOLTUE PU3HAKH
MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa.
JlaGopaTopHble U NpaKTH4YeCKH e

padoThI

JlaGopaTOpHBI OTIBIT:

Peakuiuu nOHHOTO OOMEHA B pacTBOpax
371eKTposIUTOB: cynbdarta meau(Il) u mémnoun,
KapOoHaTa HATPUS M COJISTHON KUCIIOTBI,
peaxiusi HeTpaau3auu MeXIy THIPOKCUIOM
KaJIMS U COJISTHOM KHCIIOTOM.

Beruucienus

— IO YPaBHEHHSIM XUMHUYCCKIX PEaKIui

Tema 9. OcHOBHBIE
KJI1aCChI
HEOPraHM4YecKuX
coeIMHEeHUu i

(11 9)

Knaccudukanus HeoOpraHu4ecKkux
COCIMHEHU.

Oxkcuppl: cocTaB, KiacCu(pUKaIus
(*ocHOBHBIE, KUCIIOTHBIC, aM(OTEpHBIE,
HecoJeo0pa3yollre Ha MpuMepe OKCuaa
yriepona Il u okcuaa azora 11%),
HoMeHKJIatypa *[lomyyenne™ u xumuueckue
CBOMCTBA OKCHIOB (B3aMMOJCHCTBHUE C BOJOM,
KHCIIOTaMU, IIeJI0YaMHu).

OcHoBaHusI: cocTaB, Ki1accupuxaius (1eno4u
U HEpaCTBOPUMBIE OCHOBAHHS),
HOMEHKJIaTypa, (pu3ruecKue u XuMUIeCKHue
CBO¥CTBA (B3aUMOJICHCTBHE C OKCUIAMU
HEMETAaJUIOB, KUCJIOTAMHU, COJISIMH ), *CITOCOOBI
HOoJy4YeHus. >

Kucnotsr: cocraB, kiraccudukanms,
HOMEHKJIaTypa, (pu3nueckue u XuMU4ecKue
CBOIiCTBA (B3aMMOJICHCTBHE C METAJJIAMH,
OCHOBHBIMH OKCH/IaMH, OCHOBAaHHUSIMU, COJISIMU
Ha MpUMeEpE COJITHON U CEpHON KUCIIOT),

61

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHH 10
mabJioHy.

CocraBjieHHE CXEM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COCMHEHUI Ha OCHOBE OIIPEICIICHUSI.

Coctasnienue ¢GopMyIll OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCTUHEHUN U
Ha3bIBaHUE UX 10 MEXIAYHAPOIHON U TPUBUAIBHONW HOMEHKIIATYpE €
WCIOJIb30BaHUEM OTpEeAENICHUS U TaOIHIIbI PACTBOPUMOCTH.
KnaccudunmpoBanne n3ydaeMpIX BEIIECTB 0 COCTaBY U C8OUCMBAM C
OTIOPOM Ha OMpPEIEICHHs], CXEeMbI M Ta0JIHIly PACTBOPUMOCTH.

CocraBiienue Ta6J'[I/IIII)I TFCHECTUYCCKUX PAOOB U CXCMbI «["eneTnueckas
B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COSAMHEHUN) MO/
PYKOBOJICTBOM TI€JIarora.

[IporHo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIUX XUMHYECKHX
CBOICTB HN3YUYCHHBIX KJIACCOB, I'PyIIT BEIIECCTB, K KOTOPBIM OHU OTHOCATCA C
HCIOJIb30BaHUEM CXeMbI «I eHeTndeckasi B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCTUHEHUI TI0]] PyKOBOJICTBOM TIE/Iarora.
CocraBrieHre MONEKYISIPHBIX YPaBHEHUH peakluii, WILTIOCTPUPYIOIIUX
XUMHAYECKHE CBOWCTBA H3YYCHHBIX KIIACCOB U CNOCOObL NOLYY€eHUs BETIIECTB
W3YYEHHBIX KJIACCOB, TPYIII, a TAK)Ke MOATBEPKIAIOIINX TeHETUYECKYIO
B3aUMOCBS3b MEXIY HUMH, C OTIOPOI Ha BEpPOATLHYIO CXEMY B KAYECTBE




*CrocoObI MoMy4YeHus. ™ Ps akTHBHOCTH
METAaJUIOB.

Comnu (cpenHue): HOMEHKIIATypa, CIIOCOOBI
IIOJIy4ECHUS, B3AMMOJICHCTBHUE COJIEH C
METaJIaMH, KHCJIOTaMH, IIEeJI0YaMHU U COJISIMHU.
['eneTnueckas CBSI3b MEX1Y KJIacCaMU
HEOPraHMYECKUX coeqrHeHui. ['eneTrnueckue
psnbl. [Tonsarue 06 *amdoTepHbIX
THJIPOKCUIAX (HA MPUMEpE IMHKA U
QATFOMUHUS ): XAMUYIECKHE CBOHCTBA
B3aUMO/ICHCTBHE C KHCIOTAMH U IIEJI0YaMH,
pa3oKeHue Npu HarpeBaHuu.™

JleMoHCTpaL U

OO0pa3ibl HEOPraHUYECKUX BEIIECTB
Ppa3IUYHBIX KJIaCCOB.

B3aumoneiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugom meau(ll).

Peaxkuus HenTpanuzanuu.

BriTecHeHne 0THOrO MeTasia APyruM u3
pacTBOpa COJNH.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI
JlaGopaTOpHbIE OMBITHI:

B3anMopaeicTBre KUCIIOT ¢ METAJIaMH.
[TomyueHne HEpaCTBOPUMBIX OCHOBAHHH.
B3anmopencTere HepaCTBOPUMBIX OCHOBAHUM
C KUCJIOTaMH.

Pasnoxxenue runpokcuna meau(ll) mpu
HarpeBaHuM.

[TpakTrueckas pabora:

Ne 7. Pemienne sxciepMMeHTaNbHBIX 33134 110
TeMe «OCHOBHBIE KJIACChl HEOPTAHUUYECKUX
COCITUHEHUIN».
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3pUTEIBHOMN OIOPHI.

CocraBiieHHEe MOJIEKYJIAPHBIX YPaBHEHUH peakluii 10 CXemMaMm ¢
MIpeIBApUTENILHBIM 00CYKICHUEM BHIOOpA pearupyromux BemecTs.
Brruuciienue o ypaBHEHUSM XUMHUYECKUX PEAKLU KOJIMYECTBa, 00bEMa,
Macchl BEUIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOIYKTOB
PEaKIyy MO AITOPUTMY.

[1nanupoBaHue U OCYIIECTBIEHUE HA MPAKTUKE XUMHUECKOTO IKCIIEPUMEHTA
1 HaOJIIOICHUS TTO/T PYKOBOACTBOM YUUTEIIS.

dopMmyIHpoBaHUE BBIBOJOB 110 pe3yiibTaTaM dKCIIEPUMEHTA C
WCTIOJIH30BAHNEM ONIOPHBIX CIIOB.

dopMyIHpOBaHUE C TOMOIIBIO MEeJarora U BHIMOJIHEHHUE MTPaBMIl 0€30TacHON
paboThl B 1ab0OpaTOpUU MPHU UCIIOJI30BaHUN XUMHUECKOU MOCY bl U
000pyIOBaHUs.

Hcnonp30BaHue MpH BBHITIOTHEHUH YI€OHBIX 3aJaHUI U B ITpOIecce
HCCIIEIOBATENLCKOM 1eATeIbHOCTH HAyYHO-TIOMYJISIPHOM JINTEPaTyphI
XHUMHAYECKOTO COAEPIKaHus, CIIpaBOYHbIE MaTepHalibl, pecypcsl HTEepHeTa,

OCYIIIECTBIIEHHE BHIOOPA MO PYKOBOJICTBOM HACTABHHUKA.

BricTpanBanue pa3BEPHYTHIX MMCBbMEHHBIX M YCTHBIX OTBETOB C OIIOPOM Ha
nHpopMaltIo n3 yueOHUKA U CIIPABOYHBIX MaTE€PHUaIOB, IPAMOTHOE
WCTIOJIH30BaHNE U3YYEHHOTO MOHATHIHHOTO armapara Kypca XUMHH C
UCIOJIb30BAHUEM IJIaHA, OMTOPHBIX CJIOB, AJITOPUTMA.




Bruruuciaenus
— I10 YpaBHEHUSM XUMUYECKUX peaKnui

Pa3pgen 3. BenrecTtBo u xu

MHUYeCKHe peakiuun, 44

Tema 10. Xumuueckune
peakuun. OCHOBHbIE
3aKOHOMEPHOCTH
XHUMHYECKHX PeaKkuui
(449)

*TloHdATHE O CKOPOCTH  XHMHUYECKOU
peakuuu. @akTOpsI, BIMAIOIMINE HA CKOPOCTh

XUMHYECKON peaKLuu. [TonsTne 0
TOMOTE€HHBIX M TETEPOr€HHBIX PEAKLUIX.
[TonsiTue 00 0OpaTHUMBIX M HEOOPATUMBIX
xumuueckux — peakumsx.  llomarme o
XUMHYECKOM  PaBHOBECHH. CwMmerienue
XUMHUYECKOTO paBHOBECHSI. ®daxTopsl,
BIMSIOUIME HA  CKOPOCTb  XMMMYECKOM
peakuuu M IOJIOKEHHE  XMMHYECKOTo

paBHoBecus. Kilaccupukanuss XUMUYECKHX
peaKIuii o pa3HbIM OCHOBAHUIM. ™

PackpeiBaTh CMBICI H3y4aeMbIX IOHATHN U IPUMEHATH 3TH NOHATHUS MPU
ONMCAHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.

KrnaccudumupoBaTs XUMUYECKUE PEAKIIUU IO PA3TMYHBIM IPU3HAKAM.

Y cTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMK OT PA3IMUHbBIX
($akTOpOB 1OJT PYKOBOJICTBOM YUMTEJIS.

[IporHo3rupoBaTh BO3MOXHOCTH MPOTEKAHUS XUMHUECKUX IPEBPALICHUN B
Pa3IMYHBIX YCIOBUSX MOCIIE MPEABAPUTEIHHOM PaOOTHI.

Onpenensats OKUCINUTENL U BOCCTAaHOBUTENB B OBP.

CocTaBnsATh 3EKTPOHHBINA OaJIaHC PEAKIINH.

[Ipou3BOANTH BBIUKMCIEHUS 110 XUMHUYECKUM YPABHEHUSIM IO AJITOPUTMY.
BeicTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
nH(pOpMaIIKIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHATIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATHITHBIN anmapaTr Kypca XuMHH OCJIe
MIPEABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTEpHUaa.

Hcrnonp30Bath npu BHIIOJHEHUN YY€OHBIX 3aJaHUi U B TIpoliecce
HCCIIEIOBATENILCKON AEATEIbHOCTH HaYYHO-TIONYJIIPHYIO JINTEPATYPY
XAMHYECKOTO COJIEPaHMs, CIPAaBOYHbIE MaTepualibl, pecypcbl MHTEpHETa
I10CJI€ KOHCYJIBTALUU C [IEJarOrOM.

PackpbIBaTh CMBICI U3y4a€MbIX MOHATHM, & TAKKE CMBICI TEOPHHU
ANEKTPOIUTUYECKON AUCCOLMALIMU C OTIOPOM HA CXEMBI.

DOBICHATH MPUIHHBI FTEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB C MTOMOIIIBIO
rearora.

CocTaBisiTh YpaBHEHUS TUCCOLMAIMNA KUCIIOT, IETOYEN U COJIEeH, MOJIHbIEC U
COKpaIEHHBIC HOHHBIE YPAaBHEHHSI XUMUYECKUX PEAKIl HOHHOTO OOMEHa.
[[maHupoOBaTh M OCYIIECTBIATH HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI,
MIPOBOANTDH HAOIIOICHUS, IeTIaTh BBIBOBI IO Pe3yJIbTaTaM dKCIIEpUMEHTa
MOCJIE TPEABAPUTEIHHOM PAOOTHI.
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CrnenoBatk npaBuiaM 6e30nacHOi paboThI B 1a0OpaTOPUM IIPU UCTIOIb30BaHUH
XMUMUYECKOH MOCyAbI B 000pyI0BaHHUS IO KOHTPOJIEM TI€arora.

[Ipon3BOAUTH BBIYMCIECHUS 110 XMMUYECKUM YPAaBHEHUSM.

BbeICTpanBaTh pa3BEPHYTHIC MIMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
MHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€PUAIOB, IPAMOTHO
UCIIOJIB30BATh U3yUYEHHBIN MOHATUIHBIN arapaTr Kypca XUMHH I10CIIE
IIPEIBAPUTEIILHOTO CTPYKTYPUPOBaHUS MaTepHaa.

Hcnonb30BaTh MpH BHIIOTHEHUH YU€OHBIX 3aJaHUN U B IIPOIECcCe
HCCIIEI0BATEIBCKOM NEATEIbHOCTH HAYYHO-IIOIYJISIPHYIO JINTEPATYPY
XUMHYECKOIO COACPIKAHHUs, CIIPAaBOYHBIE MaTepHUasbl, pecypcel IHTepHETa
I10CJIE KOHCYJBTALMU € IIEAArOroM

9 KJIACC

(2 4 B HEZMEITIO, BCETO 68 1)

IIpumepHbIe TEMBI,
pacKpsbIBaoIHe
AAHHBIA pa3aea

NMPOrpamMmmsl,
U KOJIMYEeCTBO YaCOB,
O0TBOAMMOE HA UX
U3yueHue

OcHoOBHbBIE BHUJbI 1€ATCJIbHOCTH

OcHoBHOE cogepkaHue
o0yuyaruuxcsi

Pazgen 1. BemecTBo n xumuyeckne peakuuu(10q)
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IToBTOpEHUE M
yriy0JieHne 3HAHUH
OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca

(10 v)

Ilepuonnueckuii 3akoH. [lepuoauueckas
CHUCTEMa XMMUYECKUX DIIEMEHTOB

. . MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KU, KLU U UX

COCIMHCHUI B COOTBETCTBHH C IMOJO0KEHHEM
3JIEMEHTOB B IIEPUOIUYECKON CUCTEME U
CTPOCHHEM HX aTOMOB.

Knaccugukamus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBHAJIbHASA). XUMHUUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIINUXCS K Pa3JIMUYHBIM KjlaccaM
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Crtpoenue BelecTBa: BUAbl XUMUYECKOMN CBSI3H
Y TUTIBI KPUCTALTHYCCKUX PEIIETOK.
*3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTpoeHHs. >

XUMHYECKUE PEAKINHU. KIacCUDUKAIUS
XUMUYECKHUX PEaKUU M0 pa3IMUHbIM
OCHOBaHUSIM.

Teopus 37AEKTPOIUTUUECKON JTUCCOIUALIUN
JleMoOHCTpaLun

1. Moaenu KpUCTAIIIMYECKUX PELIETOK
HEOPraHUYECKHUX BEIECTB.

2. KopoTkornepuoiHast ¥ JJTHHHOTIEPUOTHAS
dopmel [Teproaudeckoli CUCTEMBI XUMHUYECKUX
anemenToB 1. . MenaeneeBa

[TpakTudeckast pabota Ne§ «Peakunu HOHHOTO
obmeHay

[Tpaktuyeckas pabora Ne 9 «KauecTBeHHbIe
peakuy Ha HOHBI B pacTBope".
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XapakTepu30BaTh XUMHUECKUE FIEMEHTHI MIEPBBIX TPEX MEPUOJIOB, KU U
KaJIbLIMA 110 UX NoJ0keHuto B [lepuonnueckoit cucreme J1. 1. Menneneesa
C OIIOPOM Ha aJIrOPUTM.

KnaccuduupoBats 1 Ha3pIBaTh HEOPraHUYECKHE BEIIECTBA M3YYECHHBIX
KJIaCCOB C OIOPOil Ha cXxeMy, TalJIMIly PacCTBOPUMOCTH.

OnuceiBaTh 00LIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB,
HOJTBEPXK/1aTh CBOMCTBA IPUMEPAMHU MOJIEKYIISPHBIX YpaBHEHHH
XMMHUYECKUX PEaKLMN C OIIOPOH Ha CXEMY.

OnpenensaTs BUJ XUMUUECKON CBSA3M U TUIl KPUCTALIMUYECKONW PEIETKH
BEILECTBA C OIIOPOM Ha CXEMY.

[Iporuo3upoBaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS 10CIIe
IIpeJIBApUTENILHOTO pa30opa.

BeicTpanBathk pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OIOPON Ha
nH(pOpMaLKIO U3 yUeOHMKA U CIPAaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
UCIOJIb30BaTh U3yYEHHBIM MOHATUIHBIN annapaT Kypca XUMUU.

Hcnonp30Bath py BHINOJHEHUH YU€OHBIX 3aJJaHUI U B IIpoLecce
HCCIIE/I0BATEIbCKON AEATENbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJEpKaHus, CIIPaBOUHbIE MaTepHalibl, pecypcbl IHTepHeTa
II0J1 PYKOBOJICTBOM II€/Iarora.

PackpbIBaTh CMBICI TEOPUU 3IEKTPOIUTHUECKOH nucconnanuu. OObACHAT

MIPUYUHBI AJIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB;
CocTaBnaTh ypaBHEHUS JUCCOLUALMHN KUCIIOT U LIeJI0UEH, TIOJTHbIE U
COKpAIllCHHbIE XUMUYECKHUE YPABHEHUS XUMUYECKUX PEAKLIIUNA HOHHOTO

oOmeHa.




KoHntposnbnas pabora Neb
«INEKTPOIUTUYECKAS TUCCOLIUALIUS

Paznen 3. HemeTransbl u ux coennHeHust (24 u)

Tema 3. O0mas
XapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl.
I'ajorennl

(4 9)

OO011ast XapakTepUCTHKA raJIOr€HOB.
OCco0EHHOCTH CTPOCHHST aTOMOB ATHUX
AIIEMEHTOB, XapaKTEPHBIE Il HUX CTENECHH
okucienus. CtpoeHue u pu3nvecKre cBONCTBa
IPOCTHIX BEIIECTB — raJIoTeHOB. XUMUYECKHE
CBOIICTBA Ha IpUMepe XJIopa (B3auMoIeicTBre
C MeTaJlJIaMH, HEeMETaJIJIAMU - BOZOPOAOM H
KHUCTIOPOJIOM, *1IenouamMu™). X10poBOAOPO/I.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB HEMETAIIJIOB U UX
COEIMHEHUH B Mpe/iesiax MajlbIX NEPUOJIOB U TTIaBHBIX MTOATPYIII
Ileprnonnyeckoil cHCTEMBI XUMUYECKUX JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C HCITOJIb30BaHUEM CXEMBI.

XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA IMPOCTHIX BEILIECTB
rajloTeHOB (Ha IpUMeEpe XJI0pa) U CIOKHBIX BELIECTB (XJI0POBOIOPO/A,
XJIOpHU/1a HATPHsL), CIIOCOOBI MX MOTY4YEHUs, IPUMEHEHHE U 3HaUCHHE B
IIPUPOJIE U )KU3HU UYEJIOBEKA MIOCIIE CTPYKTYPUPOBAaHUS MaTepHaa.
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ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA,
*nonyuyenue™, npumeHenue. KauectseHnole
peaKkIMK Ha rajloreHuI-uoHbl. *[[eficTBre
XJI0pa ¥ XJIOPOBOJOPOAa Ha OPraHu3M
yenoBeka.* BaxkHelme XJIopuIbl 1 BX
HAaXO0XJICHUE B MPUPO/IE.

JleMoOHCTpaLuu

Buneomarepualbl: rajioreHsl U UX
COEIUHEHMUSI.

OO0pa3ibl XJIOPUIOB.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI
JlabopaTopHBIil OMBIT:

PacnoznaBanue XJ10pua-MOHOB.

OmnpenensTs raJoreHu1-MOHbI B PACTBOPE C UCIIOIB30BaHUEM TaOIHIIbI
"XapakTepHble peaklui Ha aHUOHBI".

[TnannpoBaTh U OCYLIECTBIATH HA MIPAKTUKE XUMHYECKUE YKCIICPHMEHTHI,
MPOBOANUTH HAOJIOICHHS, JIeNIaTh BBIBOIBI [0 PE3YJIbTaTaM HKCIIEPHMEHTA
HOCJIe TIPEIBAPUTEIILHOI PabOTHI.

CnenoBath npaBuiiam 6e30nacHol paboThI B 1a00paTOPUU MIPH
UCIIOIb30BAaHUH XUMHYECKOHU MTOCY/IbI X 000PYAOBaHUS MO PYKOBOACTBOM
nejarora.

BeicTpanBath pa3BEpHYTHIE MMCHMEHHBIC U YCTHBIE OTBETHI C OMIOPOI Ha
uHpOpMALKIO U3 yI4eOHUKA U CIIPABOYHBIX MATEPHUAIOB, TPAMOTHO
UCIIOJIb30BATh M3YYCHHBIH NOHATUIHHBIN anmapar Kypca XUMHU.

Hcnonp30BaTh py BHITOTHEHUN YYEOHBIX 3a/IaHUI U B TPOLIECCE
UCCIIEI0BATEIbCKOM e TENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMUYECKOTO CO/ICPIKaHus, CIIPABOYHBIE MaTepPHaIIbl, pecypchl MIHTepHeTa

Tema 4. Ooman
XapaKkTepuCcTHKA
XMMHYECKHUX 3J1eMeHTOB
VIA-rpynnsbl. Cepa u eé
coennHeHus (5 1)

OO011ast xapakTepucTHKa 31eMeHTOB VIA-
rpymrbl. OCOOEHHOCTH CTPOCHUS aTOMOB ATHX
AJIEMEHTOB, XapaKTEPHBIE Ul HUX CTEIIEHU
okucnenus. CtpoeHue u pu3nvecKre cBONCTBa
IIPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
AmoTponHsle MO (UKALIUY KUCIIOpOia U
cepbl. XUMHUYECKUE CBOMCTBA CEPBI.
CepoBopaopoj, cTpoenue, puznyeckue

U XUMHYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHJIBI CEPBI KaK
IIPEJICTaBUTENIN KHCIOTHBIX OKCUA0B. CepHas
KHUCII0Ta, PU3NYECKUE U XUMUYECKHE CBOMCTBA
(oO11Me Kak MpeiCcTaBUTeNs KJlacca KUCIOT

u cnieuuduueckue), npumeHenue. CepHucras
KHCJIOTA.

*XuMHuecKkre peakium, JeKaliiue B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a MOTYYeHUsI CepHOU
KUCI0ThL.* Conu CepHOM KUCIIOTHI,

OOBACHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIeMEHTOB VIA-
TPYIIIBI K UX COCTMHEHHM
C y4€TOM CTPOEHHUS UX aTOMOB C ONOpOH Ha cxemy "M3MeHeHune paauycos
B noArpynmnax".
XapakTepu3oBarh (pU3nUeCKue
Y XMMHYECKHE CBOMCTBA MPOCTOrO BEUIECTBA CEPBI U €€ COCTMHEHUI
(cepoBoI0pO/Ia, OKCHJIOB CEPBI, CEPHOM KUCIOTHI, CYyTh(HaTOB), CIOCOOBI UX
MOJTy4eHUs], TPUMEHEHUE U 3HaYEHUE B MPUPO/JIC U )KU3HU YEIOBEKA C
OIIOPOM Ha CXEMY U IUIaH.

Ornpenenars HaTM4YUE CyIb(aT-HOHOB B PACTBOPE.

OOBACHATDH CYITHOCTb YKOJIOTHUECKUX MPOOIIEM, CBSI3AHHBIX C
nepepaboTKON COeTMHEHHI Cephl MOCTe CTPYKTYPUPOBAHUS MaTepHalia.

[InanupoBaTh ¥ OCYIIECTBIATh Ha TPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MTPOBONTH HAOIOICHNUS, ACIaTh BBIBOJIBI IO PE3YJIbTaTaM IKCIIEPUMEHTA.

CrnenoBath ipaBmiiaM 6e30macHoi paboThl B 1a00paTOpuu Ipu
WCIIOJI30BAaHUH XUMHUYECKON TTOCY/IBI U 000PYI0BAHMS TI0]T PYKOBOJICTBOM
nejarora.

[Tpon3BOANTE BEIYHMCICHHS] IO XUMUYECKUM YPABHEHUSM T10 AITOPUTMY.
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KaueCTBEHHasl peaklus Ha CyIb(aT-HOH.
Haxoxaenue cepbl U €€ COeTMHEHUI

B Iipupoie. *XUMHUYECKOe 3arpsi3HeHne
OKpYKarOLIEH Cpe/ibl COEAUHEHUSIMU CEPbI
(KUCIIOTHBIE AOXKIU, 3arpSI3HEHUE BO3/lyXa U
BOJI0OEMOB), CITIOCOOBI €0 IIPEI0TBPAIICHUS. ™

JleMoOHCTpaLuu

Komnnexkuuu (Bugeomartepuanbl): cepa u eé
COCIMHEHUS.

OO0yrnvBaHue caxapa moJ 1eiCcTBueM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlaGopaTopHBbIE OTBITHI:

OO6Hapy:xeHue cysbhaT-uOHOB.
B3aumoneiictBue pa30aBieHHON cepHO
KHCJIOTHI C IUHKOM. BbIuuciieHust

10 YPaBHEHUSM XUMHUYECKUX PEaKLUii;

Vcnonb30BaTh Ipy BRITOJHEHUN YUEOHBIX 3a/laHUH TEKCThl yUeOHHKa,
cupaBouHble MaTepuansl (Ilepuonnyeckyro cucTeMy XUMHYECKUX
snemeHToB [l. 1. Menneneesa, Tabauily pacTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JIEKTPOXUMHUYECKUHN PsiJl HAIPSKCHUM
METaJIIOB).

Hcnons30Bath MpH BHITOJTHEHUH yueO-

HBIX 3a/IaHUH U B IIPOLIECCE UCCIIEN0BATENIBCKON NEATEIbHOCTH HAyYHO-

MOMYJIIPHYIO JIMTEPATYPy XMMHUYECKOIO COJEPKaHUs, CIIPABOYHBIE

MaTepuaiel, pecypcsl iHTepHera

I10CJIE KOHCYJIBTALMK € IIEAArOrOM

Tema S. O0wmasn
XapaKTePUCTHKA
XHMHYECKHX 3JIeMeHTOB
VA-rpynnsl. A3or,
(pochop u nx
COCAMHECHUS

(74)

OO0m1as XxapakKTepUCTUKa JIEMEHTOB V A-
rpynmbl. OCOGEHHOCTH CTPOEHUS aTOMOB ATUX
DIIEMEHTOB, XapaKTEPHBIC JJISl HUX CTEIICHH
OKHCIICHHMS.

A30T, pactpocTpaHeHHE B IPUPO/JIE,
¢du3nyeckre U XMMUYECKHE CBOWCTBA
(B3auMOJIEHCTBHE C METAJUIAMH U
HEMEeTaJlJIaMH - KUCIIOPOJIOM U BOJIOPOJIOM).
Kpyrosopor a3ora B npupo/e.

AMMHaK, ero pu3nvecKue 1 XUMUYECKHe
CBOIiCTBA (OKHUCIICHHE, OCHOBHBIE CBOICTBA
BOJIHOT'O PAacTBOpa), *mosryueHrue™u
npumeHenne. Coiau aMMOHHUS, UX (PU3UIECKHE

OOBsCHATH 001I1E 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWUCTB JIEMEHTOB VA -
IPYIIIBI U UX COEAMHEHHH ¢ Y4ETOM CTPOCHHUS UX aTOMOB.

XapaxkTepr3oBaTh HU3NUECKHUE U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB
azoTta 1 pocdopa 1 UX COeAMHEHUH (aMMMaKa, colel aMMOHUS, a30THOM
KHMCJIOTBI, HUTPaToB, okcuna ¢pocdopa(V) u pochopHoOii KUCIOTHI,
dochaToB), crtocoObI UX MOTYYEHUS, IPUMEHEHHE U 3HAU€HUE B IPUPOJIE
Y KM3HU YE€JIOBEKa C UCIIOJIb30BAaHUEM CXEMBI.

OmnpenensTb HOHBI aMMOHHUSA U (ochaT-HOHBI B paCTBOPE C UCMOIb30BaHUEM
Tabyuibl "XapaKkTepHble peakuy Ha KaTHOHBI 1 aHUOHBI'.

OOBACHATH CYHTHOCTb SKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C HAX0XKJICHHEM
coeTMHEHUH a30Ta u Gpocdopa B OKPYKaIOIIECH cpee.

[InanupoBaTh U OCYLIECTBIATH HA MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOAMTDH HAOIIOIEHUS, IeJaTh BBIBOBI IO PE3yJIbTaTaM dKCIepU-MEHTA.
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Y XUMHYECKUE CBOMCTBA (pa3JiokKeHHUE,
B3aUMO/ICHCTBHUE CO IEJI0YaMHU ), TPUMEHEHUE.
KavecTBeHHast peakiiysi HA HOHbl aMMOHHSI.
A3oTHas KUCIOTa, e€ prusnyeckue

1 XMMUYECKHEe CBOMCTBA (00II1e KaKk
IpEeJCTaBUTENS Klacca KUCIOT U
crenuduaeckue). A30THCTasI KUCIIOTA.
Hcnons30BaHre HUTPATOB U COJICH aMMOHHS B
Ka4eCTBE MHUHEPAIBHBIX yI00PECHUH.
*XuMH4ecKoe 3arpsi3HEHUE OKPYKaroIeit
Cpezlbl COSIMHEHUSAMH a30Ta (KUCIIOTHBIC
JIOKIIH, 3arpsi3HEHUE BO3/yXa, IOYBHI H
BOJIOEMOB). ™

docdop, *amIoTpOITHEIC MOAU(PUKAITUN
docdopa*, hpuznveckue 1 XUMHIECCKUE
CBOMCTBA (B3aMMOJICHCTBHE C METAJNIAMH,
HEMEeTaJUIaMH, *KOHIIEHTPUPOBAHHOM a30THOM
U CEpHOM KHCIOTaMu). ™

Oxkcun docdopa(V) u pochopnas kuciora,
du3HYeCKre U XUMUIECKHIE CBOHCTRA,
nonyueHue. KauectBenHasi peakiius Ha
docdar-noHsl.

Hcnons3oBanue ¢pocdaToB B KaUECTBE
MUHEPATBHBIX YIO0OpeHUi. 3arpsi3HeHue
MPUPOJIHBIX BOJOEMOB
docharamu.leMoHCTPAIIUH

Konnexnuu: docdop u ux coequHeHUsI.
B3anmopnencTere KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTEI C MEOBIO.

JlabopaTopHble U NpaKkTHYecKue padoTbl
JlaGopaTopHEbIE OTIBITHI:
1. B3aumopencTBre cojaell aMMOHUS

CrnenoBaTh paBuiIaM 6e30mMacHOM padOTHI B Ta0OpaTOPUU TIPH
MCIIO0JIb30BAaHUH XUMUYECKON MTOCY/IBI U 000PYIOBAHMUS.

[Tpon3BONTE BEIYMCICHHSI IO XUMUYECKUM YPaBHEHUSIM.

Hcnonb30Bath MpH BBHITIOTHEHUH YI€OHBIX 33JaHUI TEKCTHl ydeOHUKA,
CIIPaBOYHbBIC MaTEepHANIBI (IEPHOTUUYECKYIO CUCTEMY XMMHUYECKUX
anemeHnToB Jl. 1. MenneneeBa, Tabauily pacCTBOPUMOCTH KUCIIOT,
OCHOBAHMH U COJIEH B BOJIE, AIIEKTPOXUMUUECKUN PSJT HAPSHKECHU N
METaJUIOB).

Hcnonbs30Bath Mpy BBITIOJIHEHUH YYCOHBIX 3aJJaHUN U B IIPOIIECCE
MCCJIEI0BATENIbCKOM IEATeIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEp>KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
MOCJI€ KOHCYJIBTAIIUHU C TIEaroroM
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C WIENOYBIO.

2. O3HakoMJIeHHE C 00pa3laMH a30THBIX U
dochopHBIX yIT0OpEHUIH.

[IpakTuyeckas pabora:

No 10. TTonnyyenue ammuaka, U3y4eHUe €ro
CBONCTB.

Buviuucnenusn
— 10 YpaBHEHUSM XUMHUYECKUX PEAKIIUA
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Tema 6. O01mas
XapakKkTepuc-

THKA XUMHYECKHUX
3j1eMeHTOB IVA-
rpynmsbl.

Yraepoa u KpeMHUil U
HX COeTUHEHHS

(8 1)

Yrnepon, aioTponHble MO (UKAILIMH
(rpadut, anmasz), pacnpocTpaHEHHE B
npupoe, GU3NYECKue 1 XUMUIECKHE
cBoiictBa. Ancopoums. Kpyrosopot yriepoaa
B IIPUPOJIE.

Oxkcupel yraepoja, ux pusudeckue

U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBUE C
MeTaJUIaMH, HEeMETaJlJIaMU,
*KOHIIEHTPUPOBAHHOW a30THOW M CEPHOM
KHCJIOTaMU)*, UX JACHCTBUE HA )KUBBIC
OpPraHU3MBI, *MOJTy4eHHEe™ U IPUMEHEHHUE.
*JKOJOTUYECKHE MPOOJIEMBI, CB3aHHBIE C
okcuoM yriuepona(IV); rumoresa
r1100aJIbHOTO MOTEIICHNS KIINMATa,
MapHUKOBBIN AP DeKT. ™

VYroabpHas KUcioTa U €€ coiiu, UX pU3NYeCcKue
U XUMUYECKUE CBOWMCTBA, nOIYUeHUue N
npuMeHeHne. KadecTBeHHas peakius Ha
kapOoHaT-uoHbI. *Mcnonp3oBanne KapOOHATOB
B OBITY, MEIWIIMHE, TPOMBIIIICHHOCTH,
CEJIbCKOM XO3sTHCTBE. ™

Kpemuuii, ero pusndeckue u XuMuyeckue
CBOIiCTBa (Ha MpUMepe B3aUMOJICHCTBUS C
MeTaJlJIaMi U HEMeTaJlJIaMH ), *TI0Jy4eHHe U
MPUMEHEHUE B DJIEKTPOHUKeE. *

*CoenuHeHus: KpeMHHUs B mpupoze. Oomue
npejcraBieHus 06 okcuae kpeMuusa(IV) u
KpeMHUEBOU kucnoTe. CUITUKATHI, UX
UCIIOJIb30BaHUE B OBITY, ME/IUIIHHE,
MIPOMBILUIEHHOCTH. Baxk-Henmue
CTPOUTEIbHBIE MaTEPHAJIbI: KepaMHUKa, CTEKIIO,
[EMEHT, OeTOH, jxene300eToH. [Ipobiembl
0€301MacHOTO UCITOJIH30BAHUS CTPOUTEIBHBIX
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OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AeMeHToB [V A-
IPYIIIBI U UX COCIMHEHUM C Y4ETOM CTPOCHUS UX ATOMOB.

XapakTepu3oBaTh (HU3NUECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
yIJiIepoJia U KpeMHHUS M UX COCTMHEHHH (OKCHUJIOB yIiepo/ia, yroJbHOU
KHCIIOTBI, KapOOHATOB, OKCH/IA KPEMHHUSI, KPEMHUEBOM KUCIIOTHI,
CHJINKATOB), CIIOCOOBI MX MOIYYeHUs, IPUMEHEHHE U 3HAaUEHUE B IIPUPOJIE
Y KU3HH YEJIOBEKa.

Onpenenstb kKapOOHAT- U CUITUKAT-

HOHBI B pacTBOpE.

OOBACHATH CYITHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C HAX0XKICHHEM
YTJIEKHUCIIOTO ra3a B OKpYyKarole cpee.

[1naHupoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHUE IKCIIEPUMEHTBI,
[TpoBOaUTH HAOMIOCHHUS, I€TaTh BBIBOABI 110 PE3yJIbTaTaM dKCIIEPHUMEHTA
MOCJIe TIPEBAPUTETHLHOM PabOTHI.

CrnenoBath npaBuiiaM 6e301acHoi paboThl B 1a00paTOpuu Ipu
MCI0JIb30BaHNU XUMHUYECKOM MOCY/bl U 000pYI0BaHUS.

Hcnonb30Bath Mmpy BHIMOTHEHUH YU€OHBIX 3aJJaHUI TEKCThI yuyeOHUKa,
cupaBouHble MaTepuaisl (Ilepuonnyeckyro cucTeMy XUMHYECKUX
sanemenToB /. 1. Menzeneesa, TabiuIly pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JIEKTPOXUMHUYECKUN PsiJl HAPSKEHUN
METAJUIOB) MOCTIE KOHCYIbTALUHU C MEAaroroM.

Hcnonb30Bath pH BHINOJHEHUH YU€OHBIX 3aJJaHUI U B Ipoliecce
MCCIIE0BATENbCKOM IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOI'0 COJIepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa




MaTepHaJIOB B MIOBCETHEBHOM
XKU3HU.*JleMoHCTpaMu

Monenu KpUCTaJUIMYECKUX PENIETOK anMasa,
rpaduTa, MOJIEKYJIbI PyJIepeHa.
AncopOuust pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yriiéMm. [IpoTuBoras.
Buneomarepuainbl: cuiMKaTHas
TIPOMBIIICHHOCTb.

Moenu MOJIEKYJT OPTaHHYECKUX
BelecTB.JlabopaTopHbie U IPaAKTHYECKHE
pa6oTsl JlabopaTopHslii onbIT: KauecTBeHHas
peakiusl Ha KapOoHaT-uoH. [IpakTrueckue
paboTHhI:

No 11. Ilonyuenue yriaekuciaoro rasa u
M3YYEHHUE €r0 CBOWCTB.

No 12. Pemenue skcriepuMeHTaIbHbBIX 3a/1a4
mo Teme «HemeTamie».

BourumciieHusi 110 ypaBHEHUSIM XUMHUYECKUX
peaKkuuit
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Paznen 2. MeTannl 1 ux coexunenust (20 1)

Tema 7. O0mue
CBOHCTBA METAJLJIOB
(4 4)

OO6m1as XxapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUH HX
nostoxkenus B [lepuoandeckoii cucreme
xuMuueckux aemeHToB /. . MenaeneeBa u
cTpoeHus aToMoB. CTpOEHHE METAILIOB.
Mertannnueckas CBSI3b M METaJUIMYECKast
KPUCTAJUINYECKasl PELIETKA.
DNEKTPOXUMHUYECKHH psifl HAMIPSKESHUIA
MeTaJlI0B. PU3NYECKUE U XUMUYECKUE
CBOICTBa METAJNIOB (B3aUMOJICEHCTBUE C
KHCJIOPOJIOM, BOJIOM, KUciIoTaMu). *Oo1ue
CIOoCOObI OMyYEHUSI METAIIOB. ™

*TIoHsATHE O KOPPO3UU METAJIOB U OCHOBHBIE
CrocoObl 3alUThl 0T KOppo3uu. CIutaBbl
(cranb, yyryH, AIOPATIOMUHUN, OpOH3a), UX
MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH. *

JleMoHCTpanun

O3HakomiIeHHE C 00pa3liaMyi METAJIIIOB U
CIUIaBOB, UX (PU3MYECKHMHU CBOWCTBAMH.
Mogenu KpUCTAIIINYECKUX PEIETOK
METAaJUIOB.

BuneomaTepuaiisl: KOppo3usi METAILIOB.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

O3znHakoMIieHHE ¢ 00pa3liaMu CIJIaBOB
METaJlIOB.

3aBUCHMOCTh CKOPOCTH PEaKIIMU MeTallia ¢
KHUCJIOTOM OT MPUPOAbI METAILIA.

Beruuciaenus
[0 YPABHEHUSIM XUMHYECKUX PEAKIUH.
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PackpbIBaTh CMBICT HU3Y4aeMbIX TOHSATHH U IPUMEHATDH 3TU HOHATHS MIPH
OINHMCAaHUM CBOMCTB BEILECTB U UX MPEBPAILEHUI.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB-
METAJUIOB U UX COCIUHEHUH C yUETOM CTPOEHUS UX aTOMOB.

XapakTepru3oBaTh CTPOSHUE METALIOB, O0IIHEe (PU3HMUECKUE U XUMUYECKUE
CBOMCTBA METAJLJIOB.

XapakTepr30BaTh 00IIUE CIIOCOOBI TOIYYEHHS METAJJIOB 110CIIE
CTPYKTYPHUPOBaHUS MaTepuana.

CrnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpuu Ipu
UCIOJIb30BAaHUU XUMHUYECKON NOCY/IbI U 000PYI0BaHMUSL.

[Tpon3BOANUTH BHIYHUCICHUS IO XUMUYECKUM YPABHEHUSIM.

Vcnonp30BaTh Npy BHIIOJHEHUN YUEOHBIX 3a/laHUM TEKCThl yueOHUKaA,
cnpaBouHble Matepuaisl (Ileproanyeckyro cucTeMy XUMHYECKIX
anemeHnToB [l. 1. MenneneeBa, Tabauily pacTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JIEKTPOXUMHUYECKUN PsiJl HAPSKCHUM
METaJLIOB).

Hcnonp30BaTh TpH BHITOTHEHUH YIEOHBIX 3a/IaHUI U B TIPOLIECCe
HCCIIEI0BATEIbCKON AEATENbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COZIep KaHusl, CIIPABOYHBIE MaTepHalibl, pecypcsl IHTEepHETa
1ocje MpeaBapuTeIbHOM KOHCYJIbTAIH C TIeJarorom




Tema 8. Baxkneiimme
METaJJIbI U UX

coeJMHEeHHUs
(16 1)

[llenounrie MeTainl. Ilonoxenue B
[leprnonnueckoi cucTreMe XuMHUYECKUX
snemeHnToB JI. 1. MenaeneeBa, ctpoeHue
atomoB. Haxoxaenue B mpupoze.
dusndeckue 1 XUMHUECKHE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). Oxkcuabl 1
TUJPOKCHU b HAaTpus U Kanud. [Ipumenenne
MICIIOYHBIX METAJI0B M UX COCAUHCHUM.
[llenouno3eMeNnbHBIC METAIJIBI MATHUN U
KaJIbLIMM, cTpoeHue aToMOB. [looxenue B
[lepuoauueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menaeneera. Haxoxaenue B
npupone. duznueckre U XUMHUYECKUE
cBOMcTBa. BaxkHelnine coeqMHEHNSA KaJILIUS
(oxcua, THAPOKCHI, conn). *JKECTKOCTH BOJIBI
U CTIOCOOBI €€ ycTpaHeHUs. >

Anmtomunuii. [Tonoxenue B [lepuoanueckoit
CHCTeME XMMHUYeCKuX dmemMeHToB [1. U.
MenneneeBa, ctpoenue aroma. Haxoxaenue B
npupoje. dusnyueckue U XUMUIECKHE
cBoiicTBa. AM(pOTEepHbIe CBOWCTBA OKCHIA U
TUAPOKCHIA.

Keneso. [lonoxenne B [lepuoanueckon
CHCTEME XUMHYECKHX PJICMEHTOB

. . MenneneeBa, CTpoeHUE aToMa.
Haxoxnenue B npupone. ®uznueckue u
XUMUYECKHe cBoMCTBa. OKCUIBI, TUAPOKCHIBI
u conu xene3a(ll)

u xxene3a(lll): coctas, cBolicTBa U nonyyeHue.

JleMoHCTpanuu

B3anmoneiicTBre HaTpus ¢ BOJIOM.
OkpallMBaHue MmiaMeH MOHaMU HATpus U
KaJusl.

OOBACHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB-
METAJUIOB B TPYMIAX M UX COCTUHEHUN C YUETOM CTPOCHUS X aTOMOB.

Xapaktepu3oBaTh (PU3NUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB
METAJJIOB U UX COCAMHEHU (OKCHJIOB, TUAPOKCHUIIOB, COJIEH) C OTOPOM Ha
CXeMy, CIIOCOOBI UX MOTYYEHHUS, IPUMEHEHUE U 3HAYECHUE B IIPUPOJIE U
YKM3HH YEJIOBEKa.

Pacnio3HaBath ¢ MOMOIIIBIO KAYECTBEHHBIX PEaKIMil HOHBI METAIIOB (MarHus,
AITFOMHHUS, IUHKA, JKeJIe3a, ME/IN) C UCIOIb30BAaHUEM TAOJIHIIbI
"XapakTepHble peaKIKi Ha KaTHOHBI'".

[TnanrpoBaTh U OCYIIECTBIISATH Ha MIPAKTUKE XUMUYECKUE SIKCIIEPHUMEHTEI,
MIPOBOJIUTH HAOIOCHHUS, I€aTh BBIBOBI 110 PE3yJIbTaTaM dKCIIEPHUMEHTA.

CnenoBatb npaBuiaM O6e3011acHOM paboThI B 1a0OpaTOpUU IIPU
UCTOJIb30BAHUU XUMHUYECKOM MOCYAbI U 000PYIOBAHHUS.

[Tpon3BOANTH BHIYHUCICHUS IO XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEépHyThI€ MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpOpMALINIO U3 yIeOHUKA M CIIPABOYHBIX MATEPHUAIOB, TPAMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca XUMUH.

Mcrionp30BaTh MpH BHIIOJTHEHUH YY€OHBIX 3aJaHUI U B IIPOIECCe
HCCIIEI0BATEIbCKON AEATENbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COZIep KaHusl, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTEepHETa

74




OkpanimBaHue IaMeHH HOHAMU KaJlbIusl.
BsanmogeiicTBre okcuaa KaJabIlMs C BOIOM.
BuaeomaTtepuansl: TOpEeHHE Kelie3a B
KHUCJIOPOJE U XJIOpE.

JlaGopaTopHble H NpaKTHYeCKUEe PadoThI
JIaGopaTopHBIE OIBITHI:

O3HakomiieHHE ¢ 00pa3lamMy aTFOMUHUS U €T0
CILJIABOB.

AmdoTepHbIe CBOMCTBA THAPOKCHIA
ATIOMHUHUS.

KadecTBeHHbBIE peakIy Ha HOHBI JKeJe3a.
JXKEcTkocTh BOABI M METO/IBI €€ YCTPAHEHUS.
[TpakTuyeckune paboOTHI:

Ne 10. Pemenne skcriepuMeHTaIBHBIX 33124
1o Teme «MeTtauibly.

Beruuciaenus
10 YPABHEHUSM XUMHYECKUX PEAKIUN

Pa3nen 3. IlepBoHavanbHeI

€ XMMHUYECKHUE ITOHATHS 00 OpTraHU4YC€CKUX BCIICCTBAX, 109

Tema 9.
[TepBoHavasibHBIE
XUMHYECKHUE TTOHITHS 00
OpraHNu4YeCKHUX
BEILIECTBAX

OO6mue mnpeactaBieHuss 00 OCOOEHHOCTSAX
cocraBa u CTpOEHUS OpPraHUYECKUX
coenMHeHU  yriiepona.  IlepBoHadaibHbIE
MNOHATHUSL 00 OpPraHMYecKUX BEIIEeCTBaX Kak
0 COEIMHEHUsAX  yriaepona (MeraH, 9TaH,
STWJIEH,  alEeTWIEH, J3TaHoJ,  IJIMLEPHH,
yKCyCHast KucioTa).*Mx coctaB U XUMHYECKOe
ctpoenne. Kmaccudukanus opraHudecKux
BemiecTB. *[ToHATHE O OMONOTHYECKU BaXKHBIX
BelecTBax: >KMpax, OelKax, yrieBojax — H
UX POJIM B JKU3HU yelloBeKka. *MarepuanbHoe
€MHCTBO OpPraHMYEeCKHX M HEOPTaHWYECKUX
COEMHEHU.™

OOBACHATH MPUUMHBI MHOTOOOPA3usl BEIIECTB, UILTIOCTPHUPOBATH
B3aMMOCBSI3b HEOPTAHWIECKUX COCTMHEHUH YTIIepo/ia U OPTaHUISCKUX
BEIIIECTB MO PyKOBOJCTBOM YUHUTEJIS.

OOBsCHATD yCIIOBHs 0€30MacHOTO HCTIOIB30BAHUS BEIIECTB U XUMHUYECKUX

peaxuuii B ObITY.

XapakTepru30BaTh POJIb XUMHUHU B PAIMIHBIX cepax IesTeITbHOCTH JIFOJICH,
OCHOBHBIE BEI[ECTBA 1 MATEPHUAIIBI, IPUMEHIEMbIE B )KHU3HU COBPEMEHHOTO
YeJ0BeKa.
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[TpupoaHbIE HCTOYHHUKH YTIIEBOIOPOIOB
(yromb, IpUPOAHBIN Ta3, HEPTh), MPOTYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
MPOMBINIIICHHOCTH.

Paznen 4. O6o0menne marepuana o Kypey «Heopranmueckast Xumusi»(4 1)

Tema 10. Xumus u
OKpYy»Karomas cpeza, 14

HoBbie MaTepuansl U TeXHOJOTHH. BeliecTBa u
MaTepHuaibl B TOBCETHEBHON KU3HU YEIOBEKA.
Xumus 1 310poBbe. bezomacHoe
HCIIOJIb30BAaHKUE BEIISCTB U XUMUYCCKHUX
peaxiuii B ObITY.

OCHOBBI KOJIOTHYECKOI TPAMOTHOCTH.
XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOILIEH
cpenbl (MpeaenbHO T0MyCTHMAasi KOHIIEHTpaIus
Bemiects — [1/IK).

Ponps xumuu B pelieHnn SKOJ0TUYECKUX
npodiem

O06001meHne MmaTepuaa
o Kypcy
«Heoprannueckas
XHUMHSI», 34

O06o001eHre U cucTeMaTU3aIMs 10 KypCy
«Heoprannyeckas XuMus»

XapakTepu30BaTh POJb XUMHUU B PA3NIUYHBIX cepax esTeIbHOCTH JII0JIeH,
OCHOBHBIE BEIIIECTBA M MAaTEPUAIIbI, IPUMEHSEMbIE B )KU3HU COBPEMEHHOTO
YeloBeKa.

. OOBSACHATDH YCJIOBHS 0€30MaCHOTO MCTIOJIB30BAHMS BEIIECTB U XUMHUYECKUX
peaxiuii B ObITY

AHanmM3upoBaTh U KPUTUYECKH OIICHUBATh HH()OPMAIIHIO O BIUSHUU
MIPOMBIIIJICHHOCTH, CETILCKOT0 X034HUCTBa, TPAHCIIOPTA U Jp. HA COCTOSIHHE
OKPYXAaIOIIEH CPeabl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb IPU XUMUYECKUX 0XKOTax U
OTpaBIICHUSIX.

[IpuHumaTth yuactue B 00CYXJI€HHH MTPOOJIeM XUMHUECKONH U
HKOJIOTUYECKOH HATPaBICHHOCTH, BRICKA3bIBATH COOCTBEHHYIO MO3HUIIHIO
1o npobemMe U npeaaraTh BO3MOXKHbIE TyTH €€ PELIeHUsIC OTOpoi Ha
nH(pOpMaLKIO U3 yUeOHUKA U CIIPAaBOYHbIE MaTE€pPHAaJIbl, PECYPChI
WNHurepHera

[Ipu pazpaborke paboueil mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHWU JOJDKHBI OBITH YYT€HBI BO3MOXKHOCTH HCIOJIB30BAHUS DJIEKTPOHHBIX
(undpoBbIX) 00pa3zoBaTENbHBIX PECYPCOB, SBISIOMIUXCS Y4€OHO-METOAWYECKUMHU MaTepuajaMu (MyJIbTUMEIUNWHbIE MNPOTpaMMbl, 3JIEKTPOHHbBIE
Y4eOHUKH U 3a/la4HUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyallbHBIE JIaOOPATOPUHU, UIPOBBIE MPOrpaMMbl, KOJJIEKIUH LU(PPOBBIX 00pa3oBaTEIbHBIX
PECYPCOB), UCIOJIb3YEMBIMH /JIsl 00YUEeHMsI M BOCIIUTAHUSI PA3IMYHBIX TPYIII M0JIb30BATENeH, IPEICTaBICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BHIE U
peanu3yommmMu qunaktuyeckue Bo3moxaoct UKT, conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa3oBaHUU.
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