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INOACHUTEJIBHAA 3AITMCKA

PaGouas mporpaMmMa 1mo XuMHUH AJIs1 00YYAIOIIUXCS C 3aIeP)KKOUTICHXUYECKOTO Pa3BUTHSI (Jlanee —
3[IP) Ha ypoBHE OCHOBHOIrO O00IIEro OOpa3oBaHHsS COCTaBJI€eHA B COOTBETCTBUU ¢ DenepalibHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAaPTOM OCHOBHOTO 0011er0 00pa3oBaHusl.

VYueOuslii npeamer «XuMHs» BXOJIUT B IPeIMETHYI0 00sacTh «EcTecTBeHHOHAYYHbIE ITpeIMEThl». B
CUCTEME E€CTCCTBCHHOHAYYHOTO OOpa3oOBaHUs XMMHs KaK Y4eOHBIM NpEeIMET 3aHMMAaeT BaXHOE MECTO B
MO3HAHUM 3aKOHOB MPHUPOAbI, (HOPMHUPOBAHHHM HAYYHOW KAapTUHBI MHUPA, CO3/IaHUU OCHOBBI XUMHYECKHX
3HAHWUW, HEOOXOIUMBIX JUIS TIOBCETHEBHOW JKU3HH, HABBIKOB 3J0POBOTO M O€30MACHOTO JUIS YEJIOBEKa U
OKpY>Karollen ero cpeapl 00pasa *KU3HHU, a TAKKE B BOCHIUTAHUH SKOJIOTHYECKON KYJIbTYpHI.

YCHenmHoCTh M3y4eHUs] XWMHH CBsi3aHA C OBJAJCHHEM XUMHUYECKHM SI3bIKOM, COOJIOJICHUEM
npaBusl  Oe3omacHO  pabGoThl MpH  BBINOJHEHHMM XHMHUYECKOTO  AKCIIEPUMEHTa, OCO3HAHHEM
MHOTOYHUCJICHHBIX CBS3€H XUMHUU C IPYTUMHU MPEAMETaMU LIKOJIBHOTO Kypca.

[Iporpamma BkiIFOYaeT B ce0si OCHOBBI HEOPTraHUYECKON M OpraHuYeckor xumuu. ['1aBHOM naeei
IIPOTPaMMBI SIBJISIETCS CO3aHME 0Aa30BOT0 KOMITJICKCA OMTOPHBIX 3HAHUWIIO XUMHUH, BRIPAXKCHHBIX B (hopme,
COOTBETCTBYIOIIEH BO3pACTy 00y4aIOUINXCsa U UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conmepxaHun TaHHOrO Kypca IPEACTABIECHBI OCHOBOIIOJIATAIOIINAE XUMUYECKUE TEOPETUYECKUE
3HaHUS, BKJIIOYAIOIIME M3YYEHHE COCTaBa U CTPOEHUs BEUIECTB,3aBUCUMOCTU MX CBOMCTB OT CTPOEHUS,
MIPOTHO3UPOBAHUE CBOMCTB BEIECTB, HMCCIEIOBAHHWE 3aKOHOMEPHOCTEH XMMHUYECKHX MPEBPALICHUNA U
MyTEH yIpaBiIeHUs UMUB LIEJISIX MOJIYYSHHUS BEUIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3yU€HHUsI HEOPTaHMYECKOW XMMHUHU COCTABIISIET aTOMHO- MOJIEKYJISIPHOE
yuenue, [lepuoanueckuit 3akon [[.M. MenneneeBa ¢ KpaTKMMH CBEJICHUSMH O CTPOEHUU aTOMa, BHJAX
XUMHUYECKON CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUUECKUX PEAKIIUMA.

B u3ydyenum Kypca 3Ha4MTENIbHASsI POJb OTBOAMUTCS XUMHUYECKOMY 3KCIEPUMEHTY: MPOBEICHUIO
IPAKTUYECKUX U JJAOOPAaTOpHBIX padoOT, OMNMCAHUIO PE3YyJIbTATOB YUYEHHYECKOTO JKCHEPHUMEHTA,
COOJIIOZICHUIO HOPM M MPaBUJI 0€30MacHON pabOThl B XUMUYECKOUW TabopaTopuu.

Peanuzamust nanHO#M mporpaMMbl B mporiecce 00ydeHus nmo3Bosmt odyuarommumcs ¢ 31IP ycBouTs
KJIFOUEBbIE XUMHUECKUE KOMIIETEHIIMH U TIOHSTh POJIb U 3HAYE€HNE XUMHUHUCPEIU IPYTUX HAYK O IPUPOJIE.

N3ydyenne xumum crocoOCTByeT (OPMHUPOBAHUIO Yy OOyYaIOLIMXCS HAYYHOTO MHUPOBO33pPEHUS,
OCBOGHHIO OOIlEHAYyYHBIX METOJO0B (HAOMIOJeHUE, H3MEPEHUEe, OSKCIEPUMEHT, MOJEINPOBaHHUE),
OCBOCHHIO MPAKTHYECKOTO MPUMEHEHUs HAyYHBIX 3HAHUH, OCHOBAHHOTO HA MEXIPEIMETHBIX CBS3SIX C
npeameramu «OKpyKarouui MUP»,

«Duzukay, «buonorusy, «['eorpadus», «Maremaruka» U GOpMUPYET KOMIIETCHIINH, HEOOXOAUMBIE IS
MPOJOHKEHHsI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyenne xumum crnocoOcTByeT paszButuio y oOydaromuxcs c 3P mpocrpancTBeHHOrO
BOOOpakeHUs, (QYHKIIMOHATBFHOW TPaAMOTHOCTH, YMEHHS BOCIPUHHUMATh U KPUTHUYECKH aHAIIM3HPOBATH
nH(OpMaInIo, MPECTABICHHYIO B Pa3IMUHbBIX (hopMax. 3HAUMMOCTD MpeaMETA JJISI Pa3BUTHS KU3HEHHOU
komreTeHuu oOydaromuxcst ¢ 3[IP 3akmrodaeTcss B YCBOGHHMHM OCHOBBI XUMHYECKHX 3HAHUH,
HEOOXOIUMBIX Ul TOBCEAHEBHOW JKM3HM;, HABBIKOB 37J0POBOrO M 0€30MacHOro MJid 4YejloBeKa |
OKpYKaroIllel ero cpeasl 00pasa xu3Hu; GOPMUPOBAHUN IKOJIOTHUECKON KYIbTYPHI.

[IporpamMma oTpakaeT cojepkaHue O0OydeHHsI mpeaMery «XHMHS» C Y4ETOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3I1P. OBnamenue y4eOHBIM TMpeAMETOM «XUMUSDY
MIPEACTABISIET OMPEACNICHHYI0 TPYAHOCTh st oOydarommxcs ¢ 3[IP. Dto cBsizaHo ¢ 0coOeHHOCTSIMHU
MBICTUTENILHON JIeATENbHOCTH, MEePHOJUYECKUMHU KOJIeOAHUSIMH BHUMaHUS, MalbiM OOBEMOM MaMSTH,
HEJI0OCTAaTOYHOCTHIO OOINEero 3amaca 3HaHWKM, TMOHW)XCHHBIM ITO3HABATEIbHBIM HHTEPECOM W HH3KUM
YPOBHEM PEUYEBOI0 Pa3BUTHSI.

Jlnst mpeosloNieHusT TPYAHOCTEH B M3YYeHHH YYeOHOTO TMpeaMeTa «XUMHUs» Heo0XoauMa
amantanus obbeMa M XapakTepa ydeOHOro MaTepuana K TO3HABaTeNbHBIM BO3MOXKHOCTSIM JIaHHOM
KaTeropu oOydYaroIMXCs, Y4eT UX OCOOCHHOCTEH pa3BUTHUS: HCIOJNb30BAaHHE aJITOPUTMOB,
BHYTPUIPEIMETHBIX U MEXIPEIMETHBIX CBS3€H, IOCTENEHHOE YCIOKHEHHE U3y4aeMoro MaTepuarna.

[Ipu u3yyeHnn XuMUU HEOOXOJUMO OCYIIECTBISATH B3aUMOJIEHCTBIE Ha MOJIMCEHCOPHOU OCHOBE.

TeopeTnyecknii Marepuall peKOMEHIYETCS HM3y4daTh B IPOLIECCE MPAKTUYECKOW IEATEIIBHOCTH.
Bo03M0XHO BbIZIETIEHUE OTACIBHBIX YPOKOB Ha PEIICHHE 33Jlad B CBSI3M CO CIOKHOCTBIO aHAlIM3a TEKCTa
obyvatonmumucs ¢ 3[IP. Opranamdeckoe eAMHCTBO MPAKTHUYECKOW M MBICIUTEIBLHON JEATEIbHOCTH



o0yJaromuxcss Ha YpPOKax XHMHHU CIOCOOCTBYET IMPOYHOMY U OCO3HAaHHOMY YCBOCHHIO 0a3HMCHBIX
XUMHYECKMX 3HAaHUH M yMeHud. Ocoboe BHHMMaHHME IMpPU H3YYEHUM XHMHUU YAEISIETCS H3Y4YEHUIO
«CKBO3HBIX» MOHATUH U (HOPMUPOBAHMIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Obwue yenu w3ydeHus ydyeOHOro mpeamera «XuMuUs» mpenacraBieHbl B I[lpumepHoit paboueit
IporpaMMe OCHOBHOTO o01miero oopa3zoBanus. OHU aKTyalIM3HPOBAHBI C YUETOM HOBBIX NPHOPHUTETOB B
CHCTEME OCHOBHOI'O 00LIero o0pa3oBaHMsl, HAIIPABICHHOCTH OOYYEHHUs Ha pa3BUTHE M CaMOpPa3BUTHE
JUYHOCTH, (opMHpoBaHHE €& HHTEIeKTa W oOmeld KynbTypel. OOydeHME YMEHHIO YYHUTBCA U
poaoJKaTh CBOE 0Opa30BaHUE CaMOCTOSITEIbHO B HACTOSILEE BpEMs SIBJISAETCS OJHOM M3 BayKHEMIIMX
GyHKIMH y4eOHBIX TPEIMETOB, B TOM YHCIIE U «XUMHUH.

Hns oOyuaromuxcst ¢ 3[IP, Tak »xe, kak M JUlsi HOPMAaTUBHO pPa3BUBAIOLIMXCS CBEPCTHHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTEIbHYIO MPOrpaMMy, TOMUHUPYIOIIEE 3HAUEHUE TPUOOPETAIOT TaKHe
yenu, Kak:

- (OpMUPOBaHHE WHTEIUICKTYallbHO PA3BUTON JIMYHOCTH, TOTOBOW K COTPYIHUYECTBY,
CaMOCTOSITEILHOMY IIPUHSTHIO PEIICHUN, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHIM
KU3HU;

- HaIIpaBJICHHOCTb O6y‘IeHI/I${ Ha CHUCTCMATHYCCKOC HpI/IO6H_[eHI/IC yqamuxcs K
CaMOCTOSTEILHON MO3HAaBaTEILHOMN ACATCIIBHOCTH, HAYYHBIM W [MPAKTUYCCKMM MCTOAAaM IIO3HAaHMUA,
(bOpMI/Ip}IIOH_[I/IM MOTHBAIIHUIO U Pa3BUTUC CII0COOHOCTEH K XHUMHU,

— oOecrieueHHe YCIOBHH, CIOCOOCTBYIOIIMX IPHUOOPETEHUIO OOYJYarOIMMHUCS — OIbITA
pa3sHOOOpa3HOM  JAEATENbHOCTH, TO3HAHMS M CaMOIIO3HAHMSA, KJIIOUEBBIX HAaBBIKOB  (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIXBUJIOB JI€ATEIbHOCTH;

- (I)OpMI/IpOBaHI/Ie YMeHI/Iﬁ O0BACHATL U OLCHUBATL SBJICHUA OKPYXAOMICI0O MHUpPA Ha
OCHOBaHUM 3HAHUU U OIlbITaA, MOJTYYCHHBIX ITPU U3YUCHUHN XUMHHU,

- ¢dopmupoBaHUEe y O0y4aroIMXCs T'YMaHUCTHYECKMX OTHOIIEHUH, MOHMMaHUS LEHHOCTH
XUMUYECKUX 3HAHUH Uil BBIPAOOTKU HKOJOTHUYECKH I11e1eCOO0Pa3HOro IMoBeIeHHUs] B OBITY M TPYyJOBOM
NEATEIBHOCTH B LEJISIX COXPAHEHMS CBOETO 3I0POBbs U OKPYKAOLIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMHU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIO U CAMOBOCIIMTAHUIO HA
OCHOBE YCBOCHHsS OOIIEYETOBEUSCKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQWIS H
HAMPaBIEHHOCTH JAJIbHEHIIET0 00yUYeHUSI.

Kypc HampaBieH Ha pemieHue CISAYIONINX 3a0ay, O00SCIICUUBAIONIUX PEATU3AINI0 JTHIHOCTHO-
OpPUEHTUPOBAHHOTO U AESITETbHOCTHOTO MOAX0A0B K o0ydeHuto xumun odydarommuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00IIIer0 00pa3oBaHusI:

- (l)OpMI/IpOBaHI/IC MEPBOHAYAJIBHBIX CUCTEMATU3UPOBAHHBIX Hpe,[[CTaBJ'IeHI/Iﬁ O BCIICCTBAX, UX
MNpEeBpalICHUAX W HPAKTUYCCKOM NPUMCHCHHU, OBJIAACHUC MMOHSATANHBIM arrmnapaToM U CUMBOJMYCCKUM
SA3BIKOM XHMMHH,

— OCO3HaHHWE OOBEKTUBHON 3HAYMMOCTHM OCHOB XHMMHUYECKOM Hayku Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX IPEBPALEHUN HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
KaK OCHOBBI MHOTHUX SIBJICHHH KMBOW M HEKHUBOM MPHUPO/IBI; YIIIyOJIeHHe MpeACTaBIeHU 0 MaTeprualbHOM
€AVHCTBE MUDA;

- OBJIaICHUEC OCHOBaMH XHUMHYISCKOMN IrpaMOTHOCTH: CIIOCOOHOCTEIO AHAJIM3UPOBAThL U
00BEKTUBHO OIICHUBATDH JKU3HCHHBIC CUTYAllUH, CBA3AHHBIC C XHMHCﬁ, HaBBIKAMH 0€30I1aCHOT'O o6pa1ueH1/I;1
C BCHIECCTBaMH, HCIIOJbB3YEMBIMU B HOBCC}IHGBHOﬁ KN3HU, YMCHHEM QaHAIIM3UPOBATHL U IIJIIAHUPOBATH
9KOJIOTHYECKHU 0€30I1aCHOE MOBCACHHUC B LCIIAAX COXPAaHCHUSA 3[JOPOBbA U Oprmawmeﬁ CpCakbl;

- dbopMupOBaHWE yMEHHN YCTAaHABIWBATh CBSA3M MEXKIYy pEAIbHO HaOII01aeMbIMU
XUMHYECKUMHU SIBICHUSMU U TIPOIECCAMU, MTPOUCXOJIINIMMU B MHUKPOMHUpE, OOBSICHATh MPUUUHBI
MHOT000pa3usl BEIIECTB, 3aBUCUMOCTh HMX CBOHCTB OT COCTaBa M CTPOCHHS, a TaKKe 3aBUCHMOCTb
MNPUMCHCHUS BCUICCTB OT UX CBOI>'ICTB;

— NpUOOpPETEHUE OMbITa HCIOJNB30BAaHUS  Pa3IMYHBIX METOJOB HM3Yy4YCHHS  BEIIECTB,
HaGHIO,Z[eHI/IH 3a UX MNOPCBpalliCHUAMU IPU IMMPOBCACHHU HCCIOKHBIX XHMHUYCCKHUX OKCIICPUMCHTOB C
HCIIOJI30BaHUEM JIA00OPATOPHOTO 000PYIOBAHUS U IPUOOPOB;

- (dhopMUpOBaHHE TIPECTABICHUN O 3HAYCHUH XMMHUYECKON HAYKU U PEIICHUU COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPAICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod.



OcobenHocTH 0T0OOpa M aganTanuu y4e0HOr0 MaTepHaJIa N0 XUMHHU

OOyuenne ydyeOHOMY mnpeamery «XHUMHS» HEOOXOAMMO CTPOUTh Ha CO3JaHUM ONTHUMAJIbHBIX
YCIIOBUH ISl YCBOCHHSI TPOTPaMMHOTO Marepuana ooydatorumucs ¢ 3[1P. bonbiioe BHUMaHKE JOHKHO
ObITh yZeneHo oOoTOOpy ydeOHOro Marepuaga B COOTBETCTBUU C MPUHILHUIIOM JOCTYIIHOCTH IIpH
coxpaHeHnu o011ero 6a3oBoro ypoBHs. OH TOHKEH IO COJIEPKAHUIO U 00BEMY OBITh aTalTHPOBAHHBIM IS
oOyuatomuxcst ¢ 3[1P B cooTBeTcTBUM ¢ UMX 0COOBIMU OOpa3oBaTeNbHBIMU MOTpeOHOCTAMU. Cremyer
00JIeTYnTh OBNIaZICHNEe MaTepraioM oOy4arommmucs ¢ 3[1P mocpeacTBoM ero AeTanbHOTO OOBSICHEHHS C
CUCTEMAaTUYECKUM IOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B MPUMEHEHUWU 3HAHUN C HCIOJIb30BAHHEM
IPUEMOB AITOPUTMU3ALINHN U BU3YAIBHBIX OIOP, 00y4eHUs CTPYKTYPHUPOBAHHIO MaTepUaa.

bonbiioe 3HadeHuwe I MOJHOLIGHHOTO YCBOEHHUS Y4eOHOro wmarepuana HMeeT omopa Ha
MEKIIPEIMETHBIE CBA3H BOIPOCOB, M3YUaeMbIX B JIAaHHOM Kypce, C TAKUMHU YYE€OHBIMH NpEIMETaMH Kak
«['eorpadusy, «dusukay, «buonorusy». Ilo3Bomss paccMaTpuBaTh OJUH M TOT K€ Y4eOHBIA MaTepuai C
pasHBIX TOYEK 3pPEHHs, MEXKIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JydYIIeMy OCMBICICHHIO, Oojee
POYHOMY 3aKPEIICHUIO MOJYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

[Ipr moAroTOBKE K ypOKaM YUYUTENb JOJDKEH INPEIyCMOTPETh (POPMHUPOBAHUE Y OOYUAIOLIMXCS
YMEHHMI aHalu3UpOBaTh, CPaBHUBATh, 0000IIATh M3y4aeMbIil MaTepuai, IUIAaHUPOBATh MPEICTOAIIYIO
paboTy, OCYIIECTBIATh CAaMOKOHTPOJIb. Heo0X0AMMO MOCTOSIHHO CIEAMTH 33 MPaBUIBHOCTHIO PEUEBOIO
odopmIiieHus BbicKazbiBaHui oOyuatomuxcs ¢ 311P.

B cBsi3u ¢ 0COOEHHOCTSIMU MOBENICHUSH AeATeNbHOCTH obydatommxcs ¢ 3[1P(pacTopMokeHHOCTB,
HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOXKANIINK KOHTPOJIb COOMIOIEHUS MPAaBUJI TEXHUKU OE30MacCHOCTH
IpY IPOBEICHUH Ja00paTOPHBIX PAa0OT B XUMHUYECKOM KaOUHETe.

IIpumepHbie BuAblI JesTeJbHOCTH oOy4arommxcsa ¢ 3IIP, oOyciaoBiaeHHble  0c00bIMH
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMM M oO0ecleYrBalOIMe OCMBICJEHHOE OCBOCHHE CO/IepP:KAHUM
o0pa3oBaHusi o npeaMerty «XuMUs»

Copnepxanue BUIOB jaedrenbHocTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu ompenensiercss Mx
0coObIMH 00pazoBaTeabHbIMU MOTpeOHOCTAMU. [ToMumo mumpokoucnons3yemsix B OOII OOO obmmx
Ul BCeX OO0ydYaromuxcsi BUAOB JAESITEIbHOCTUCIETYET YCHUIITUTD BU/IBI

NeSTeIbHOCTH, CHeln(UIHbIe Ul JaHHOM  KaTeropuu oOyd4aromuxcs, JUis
o0ecrieueHns OCMBICIEHHOTO OCBOEHHS COJIEp)KaHHs OOpa30BaHUAINO IMpPEIMETY: YCHUJIIEHHE NPEIMETHO-
MPAKTUYECKON JESITEeNbHOCTH C aKTUBU3ALlMEe CEHCOPHBIX CHUCTEM; UepelOBaHUE BHUAOB JESATEIbHOCTH,
3aJICHCTBYIOIIMX Ppa3JIMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuaia C OINOpOM Ha alropuTM™;
«TIOIIArOBOCTh» BU3YUYEHHU MaTepuaa; HMCIOJIb30BaHHE JOMOJIHUTENILHOW BU3YaJbHOM OMOpPHI (IUIAHBI,
oOpasipl, cXeMbl, IIa0JOHBI, OMOpHble Tabmuubl). s passutus y oOydaromuxcs ¢ 3P ymenus

nenaTb  BBIBOJBL,  (DOPMHUpPOBaHMS TI'PaMOTHOIO peueBoro  BBICKa3bIBAaHUS
HEeoOXOJIMMO HCIOJIB30BaTh OMOpHBIE cioBa M kiumie. Oco0oe BHUMaHUE CIEAYeT yIEIUTh 00yYEHHIO
CTPYKTYpUPOBAHUIO MaTepHaia: COCTAaBICHNUE PUCYHOUHBIX UBEPOAIbHbBIX CX€M, COCTaBJICHHUE

TaONMI, COCTaBJIECHUE KJaccuukanmum ¢ 0003HaYEHHBIMU OCHOBAHUSIMHU
JUIsL KITacCU(HUKAIMK U HAMlOJIHEHHE UX npuMepamu 1 ap.IlpumMepHas Tematndeckas U TEPMHUHOJIOTHYECKAs
nekcuka cootBerctByer OOIT OOO.

Hns obyuatonmxcsi ¢ 3IIP  cyiiecTBeHHBIMH SIBISIIOTCS TpUEMBbl pabOThl C  JIEKCHUECKUM
MaTepuaioM mo mpenmery. IlpoBoaurtcs cnenumanbHas paboTa MO BBENEHUIO B aKTHUBHBIN CIOBaph
00yYaroImuxcsi COOTBETCTBYIOIIEH TEPMHHOIOTHUHU. V3ydaemble TEpMUHBI BBOAATCS Ha IOJHMCEHCOPHOM
OCHOBe, 00s13aTeIbHa BU3yallbHAs MOAJIEPKKA, aITOPUTMbI paObOTHI C ONPEIEIEHUEM, OITIOPHBIE CXEMBI IS
aKTyalIu3aluy TepMUHOJIOTHH.

MecTo yueOHOro npeamera «XumMus» B yueOHOM IJIaHe.

B cootBercTBUM ¢ DenepatbHBIM rOCy1apcTBEHHBIM 00pa30oBaTeIbHBIM CTaHIAPTOM OCHOBHOI'O
obmero oOpa3oBaHusi  y4eOHBIH  TpeaMeT  «XWUMHUS»  BXOAWT B  TNPEIMETHYIO  00JIacTh
«EcTecTBeHHOHAYYHBIE IPEIMETHI» U SIBIAETCS 00s13aTEIbHBIM JJIS1 H3yUCHHUS.

Y4eOHBIM TUIAaHOM Ha €€ u3ydeHue oTBe/eHO 136 yueOHbBIX 4acoB — 0 2 9 B HEJEIO B 8 U 9 Kiaccax
COOTBETCTBEHHO.

PabGouass mporpamma ydeOHOTO TmpeaMeTa «XHUMHUS» COCTABJICHAa B COOTBETCTBHU C pabouei
IPOrpaMMOil BOCIIUTAHUS IIKOJIBI.

COJEPKAHUE OBYYEHUA



8 KUIIACC

IlepBOoHaYaAJIbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJIOBEKAa. XUMHsS B CHCTEME HayK. Tena W BemiecTsa.
@PuznuecKue CBOMCTBA BEUIECTB. ArperarHoe coCTosiHueE BewecTs. [loHsaTHE 0 METOIaX MO3HAHUS B XUMHH.
UucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECce.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. I[IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyna. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemlecTB. OtTHOcuTenbHass atomHas Mmacca. OTHocHUTeNbHAas MOJEKyJsipHas wMacca. MaccoBast J10Jist
XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Mousb. MomsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl M 4uUCIA
CTPYKTYPHBIX €IMHHULL BelecTBa. Pacy€rel mo hopMysiaM XMMHUECKUX COEIMHEHUIH.

dusnyeckue U XUMHUYECKHE SIBICHUS. XHUMHUYECKas peakuus U e€ NpPU3HAKU. 3aKOH COXpaHEHHUs
Macchl BelIecTB. XuUMHUYecKue ypaBHeHus. Kiaccuduxamuss XuMUYEeCKHX peakuuid (coenuHeHus,
pa3oKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYAOH, MpaBuiamMu paboThl B TabopaTopuu U nmpuéMamMu oOpalieHus ¢
1abopaTopHbIM 000PYJIOBaHUEM, U3yYEHUE U OMUCaHUE (PU3MUYECKUX CBOMCTB OOpa3llOB HEOPTaHHMUYECKHUX
BellecTB, HaOmroaeHue (u3uueckux (IUIABJICHHE BOCKA, TasHHUE JbJa, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAllMs BOJbI) M XUMHYECKHX (FOpEHHE CBEYH, MPOKaIMBAaHUE MEIHOU MPOBOJIOKH,
B3aMMO/JICIICTBME MeJla C KHCJIOTOM) SIBJICHWH, HaONIOJAEHWE U ONHCAaHHE IPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuui (pa3ioxeHHe caxapa, B3aHMOJCICTBHE CEpPHON KHCIOTHI C XJIOPUAOM Oapus,
paznoxxenue ruapokcuna meau (1) mpu marpeBanun, B3aumoieicTBHE xemne3a ¢ pactBopom cosu meau (11),
U3Y4YEeHHE CMOCOOOB pa3[eleHus CMecell: C TMOMOUIbI0 MarHuTa, (UIbTpOBaHUE, BbIMApUBAHUE,
TUCTHIUISIIMS, XpoMarorpadusi, TPOBEIACHHE OYHCTKH MOBAPEHHOW CONHM, HAONIOJACHHE W OIUCAHHEC
pe3yJIbTaTOB MPOBEACHUS OINBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MAcChl, CO3[JaHHME MOJEIEH
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiiiue npeacraBuTe I HEOPraHMYECKUX BeLEeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucmopoa — aneMeHT B mpocToe BemiecTBo. HaxoxaeHue
KHCIIOpO/ia B MIpHpoje, pU3nveckre U XUMHUECKHe CcBoiicTBa (peakuuu ropeHus). Oxcuasl. [IpumeHenue
kucioposia. CriocoObl OYYEeHHs KUCIOPO/ia B 1ab0paTOpuu U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TeroBoi > PexT XUMHUYIECKON peakiui, TEPMOXUMHUUECKHE YPAaBHEHUSI, 9K30- U IHIOTEPMUUYECKUE
peakiuu. TormMBO: yroib U MeTaH. 3arps3HeHHE BO3yXa, YCHIICHHE MapHUKOBOTO 3 deKkTa, pa3pylieHne
030HOBOTO CJIOSI.

Bogopon — snemeHT M mpocroe BemlecTBo. HaxokaeHue Bogopoja B mpupone, (pusuueckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CITIOCOObI moydeHusi. KuciaoTsr u comm.

Monsipablii 00BEM ra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BoJbl. Boma kak pactBoputens. PacTBopbl. HachlllleHHbIE M HEHACHIIIIEHHBIE
pactBOpbl. PacTBOpUMOCTh BELIECTB B Boje. MaccoBasi 10JI BEIIECTBA B PACTBOpPE. XUMHUYECKHE CBOMCTBA
BoJibl. OcHOBaHudA. Ponb pacTBOPOB B NMpUPOAE M B JKU3HHM 4YeloBeKa. KpyroBopoT BOIBI B IPHUPOJE.
3arpsi3HeHuEe NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanms HEOPTaHUYIECKHUX COETMHEHUH. OKcHUIEL. Knaccuduxanus OKCHJIOB:
coneoOpasymoire (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HecoleobOpa3yromme. HoMeHKIaTypa OKCHUIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [loydyeHne okcuioB.

OcHoBanus. Knaccudukaius OCHOBaHWH: IIEIOYM M HEpPAcTBOPHMBIE OCHOBaHUsS. HoMmeHknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUH.

Kucnorsl. Knaccudukamms kuciaor. Homenknatypa kucior. Ousndeckue M1 XUMHUECKUE CBOWCTBA
kucinot. Psang aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkunarypa coneil. @uznueckue 1 XuMuieckue cBoictsa cosieil. [lonydenue coneil.

I'eneTnyeckas CBsI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OMNpEIEICHHE COACpX)aHUS KHCIOpoJa B BO3AyXe, TMOJy4YeHHE, coOmpaHue,
pacrno3HaBaHHe U U3Y4YE€HHE CBOMCTB KHCIIOpOJAa, HAOIIOIeHHUE B3aUMOIEHCTBUS BEUIECTB C KHCIOPOIOM U



YCIIOBUSI BO3HUKHOBEHHUS W TPEKpalleHus] TropeHus (mokapa), O3HAKOMIIEHHE C 00pa3llaMH OKCHUIOB H
OIMCaHUE UX CBOMCTB, MONy4YeHHE, COOMPAHUE, PACIIO3HABAHUE U M3yYE€HUE CBOMCTB BOAOpOJa (FOpEHHE),
B3auMojeiictBue Bojgopona ¢ okcuaoM wmeau (1) (BO3MOXKHO UCHONB30BaHHUE BHUIECOMATEPUATIOB),
HabmoieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HcciIeIoBaHNEe OCOOEHHOCTEH pacCTBOPEHHUS BELIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C ONPEACIEHHOM MACCOBOM  JIOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABl C MeTaUIaMHU (HAaTpUEM U KalbliieM) (BO3MOXKHO
WCIOJIb30BAaHNWE BUCOMATEPHUATIOB), HCCIICIOBAaHUE OOPA3I[OB HEOPraHWYECKMX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIOJICHHE HM3MEHEHHsS OKPACKH HHIMKATOPOB B PAacTBOpax KUCIOT U IIEJIOYEH, HU3ydeHHE
B3auMmozeiicTBuss okcuaa meau (II) ¢ pacTBopoM cepHOM KHCHOTHI, KHCIOT C METaJJIlaMH, PEeaKIHi
HEWTpalu3aluy, IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO MeETaula JApPYTUM U3
pacTBOpa COJIM, PELICHUE AKCIEPUMEHTAIBHBIX 337a4y IO TeMe «BaXHeulme KiIacChl HEOPraHU4eCKHX
COCTUHEHUN .

IMepuoauueckuii 3axoH u Ilepuoguyeckas cucreMa xumuueckux djieMeHToB /I. U. MennesneeBa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBble TONBITKKA KIaCCU(UKAIIUU XUMHUYECKUX dJIeMEHTOB. [loHsATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (IIIEJIOYHbIE U IIETOYHO3EMENbHBIE METAJIbI, TAIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBIL.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux ssemeHToB [l M. Menneneesa.
Koportkonepuoanast u jimuHHOonepuoaHast popmsl [leproauueckoil cucTeMbl XUMUYECKHUX 37eMeHTOB Jl. 1.
MenpaeneeBa. [lepuonbl u rpynmnbsl. @PU3M4ECKU CMBICI TOPAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIbI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX saep. M30Tonbl. DaekTpoHbl. CTpOeHHE SIEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xuMuueckux 3nemeHToB Ilepuoanueckoii cucremsl [. . MenneneeBa. XapakTepuctuka
XMMHMYECKOI0 3JIEMEHTA 110 €r0 MoJjoxeHuto B [lepuonuueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajdyca aTrOMOB XHMMHYECKHUX JJEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenune llepuoguyeckoro 3akoHa u Ileproguyeckodl CUCTEMBI XUMHUYECKHX DJIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HBIN U Tpak1aHNH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsipHAss W HEMOJSAPHAsi) CBSA3b. JIEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIEHHS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydYeHHe 0O0pa3lloB BEIIECTB METaNIOB M HEMETAJIOB, B3aMMOJCHCTBHE THUIAPOKCHUIA IIMHKA C
pacTBOpaM KHCJIOT M IIEJIOYEH, MPOBEACHUE ONBITOB, HILTIOCTPUPYIOIIUX IMPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpEeHUE, pEaKIluu Pa3loKeHUs, COSTUHEHUS).

Meostcnpeomemmnwie ceasu

Peanuzaiusi MeXNpeaMETHBIX CBSI3€M MpU M3YYEHHMH XMMHHM B 8 KJIacCE€ OCYIIECTBISETCS 4epe3
WCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHN, TaK W TOHITHH, SBISIONINXCS CUCTEMHBIMHU
JUISL OTAENBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOT'0O LIUKJIA.

OO0mue ecTecCTBEeHHO--HAYYHBIC TTOHSATHS: HAyYHBIN (aKT, TUTIOTE3a, TEOpHUs, 3aKOH, aHAIN3, CHHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJACITUPOBaHUE, H3MEPEHHE, MO/IEeNb,
SIBJICHUE.

®dusnka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJICKYJIa, DJIEKTPUUYECKHH 3apsii, BEIIECTBO, TENO0, OO0OBEM, arperarHoe COCTOSHHWE BEIIeCTBa, ras,
(dbu3nUYecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COHIIE.

buonorust: porocuntes, nprxanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIC TOPOABI, TIOJIE3HBIE HCKOMIAEMbIE, TOTUIHBO,
BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peakus

Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumuueckux dieMeHToB J[. WM. Menneneesa.
Crpoenue aTtomMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHHU CBOMCTB XMMHUYECKHMX 3JEMEHTOB IMEPBBIX TPEX
MIEPUOJIOB, KaJIMs, KaJbLUs U UX COCAUHEHUN B COOTBETCTBHUHM C MOJIO)KEHUEM IEMEHTOB B [lepuoanueckoit



CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XUMHUYECKOW CBA3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBHCHMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccuukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIEeCTB. XMMHUYECKHE CBOICTBA BEILECTB,
OTHOCSIIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX COECIMHEHUI, FTEeHETUUECKasl CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccuukanuss XUMHUECKMX peaKkIMid 1O pas3IuyHbIM TpuU3HaKaM ([0 YHCIYy M COCTaBy
YUYacTBYIOLIMX B PpEaKUUHM BEIIECTB, MO TEIIOBOMY 3((}eKTy, M0 H3MEHEHHIO CTENEHEW OKUCIIEHUS
XUMHAYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO KaTajau3aropa). DK30- U SHIAOTCPMHUYECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHMUSL.

[Tonatue o ckopoct XuUMUUecKoi peakiuu. [Tonsarue 06 0OpaTUMbIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. IloHsTHE O TOMOre€HHBIX M TreTeporeHHbIXx peakuusax. Ilomstue o karamusze. Ilonsatue o
XMMHUYECKOM paBHOBecUU. DakTopbl, BIUAIOIIME HA CKOPOCTh XUMHYECKONW pEaKUMM U I0JI0KEHUE
XMMHYECKOTO PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, ANEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENNBHON peakuuu. COCTaBIEHUE YPaBHEHHMH OKHCIIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKLHUHA C
UCIOJIb30BAHUEM METO/Ia IEKTPOHHOrO OanaHca.

Teopus >M€KTPOIUTUYECKON NUCCOLMALMUA. DJIEKTPOIUTHI M HEIIEKTPONUTHL. KaTHOHBI, aHUOHBIL.
MexaHu3M JUCCOLMALMN BELIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOW cBsi3U. CTENeHb AMCCOLMAIUH.
CubHble U criabble AIEKTPOIUTHI.

Peakiium woHHOrO oOOMeHa. YCIOBHS TPOTEKAaHHWs pEaKuii HMOHHOTO OOMeHa, IOJMHBIE |
COKpalIEHHbIE HOHHBIE YpaBHEHMsI peakunii. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE IPEICTABJICHUN
00 2IEKTPOIUTHYECKON Aucconunanyn. KauecTBeHHbIE peakiuy Ha HOHBI. [IoHATHE 0 THAPOIN3Ee CONEH.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHU KPUCTAIIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAIOB U
HeMeTalyioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATpusi), MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTM  XMMHYECKOH  peakuMu OT  BO3JAEUCTBUA  pPA3IMYHBIX  (PAKTOpPOB,  HCCIIEAOBAHUE
NIEKTPONPOBOJIHOCTH PAaCTBOPOB BEILECTB, MPOLECCA JUCCOLUALUN KUACIOT, EN0Yed U cojiel (BO3MOMKHO
HCIOJIb30BaHUE BUJIEO MATEpPHAJIOB), NMPOBEACHHUE OMNBITOB, WIIOCTPUPYIOIIMUX MPHU3HAKU MPOTEKAHUS
peaknmii HMOHHOro obOmeHa (oOpa3oBaHME OcCajJKa, BbIIEIEHUE ra3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (ropeHue, peaxkuu
pas3NoKeHus, COeIMHEHHs), PacllO3HABAaHWE HEOPTaHUYECKUX BEILECTB C ITOMOIIbIO0 KAYECTBEHHBIX PEeaKLUi
Ha MOHBI, pellIeHNe IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayibl 1 MX cOeJHHEHHSA

OOmiass xapakTepucThka TrajioreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENECHU
okucneHus. CTpoeHue U pU3n4ecKrue CBONCTBA MPOCTHIX BEIIECTB — raJloreHoB. XMMHUYECKHE CBONCTBA Ha
npuMepe xJopa (B3aUMOJEICTBHE C MeTajlaMH, HeMeTajulaMu, mienodamu). XisopoBoaopon. CounsHas
KHMCJIOTa, XUMHUYECKUE CBOMCTBA, NOJy4eHUE, IpUMEHEHHE. JleiicTBHE XJI0pa U XJIOPOBOIOPOAA HA OPTaHNU3M
yenoBeKka. BaxHeine XIopuasl U X HaX0XKJIEHUE B TIPUPO/IE.

OOmast xapaktepuctuka 37eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
cTeneHn okucieHus. CTpoeHHe U (U3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa M CEphbI.
AnnoTpornHbele MOTUGHUKAIIMKM KHCIOPOJa U cepbl. XMMUYECKHe CcBoMcTBa cepbl. CepoBOAOPOA, CTPOCHHUE,
¢busznueckne U xumMmuueckue cpoicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHUCIOTa, (U3MYEeCKHe M XHMHUYECKHe CBoicTBa (oOmiMe Kak MpeiCcTaBUTENs Kjacca KHCIOT |
crenuduueckre). XuMHUUECKHE peaklnu, JIeKallle B OCHOBE MPOMBILIUIEHHOTO CII0c00a MOTy4YeHUs CepHON
kucaoThl. [Ipumenenne cepHoit kuciaoTel. Conu CepHOM KUCIOThI, KAYECTBEHHAs! peaklys Ha Cylb(aT-noH.
Haxoxnenne ceppl M €€ COCIMHEHMM B NpHpoAe. XHMHYECKOE 3arps3HEHHE OKPYXKAKOIIEH CpeJbl
COCMHEHUSIMH cepbl (KUCIOTHBIE JOXJAW, 3arps3HEHHE BO3AyXa M BOAOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTENIEHH OKHUCJIEHUSA. A30T, paclpoCTpaHEHHE B MNpUpPOAE, (PU3MUECKHE M XMMUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoje. AMMHUAK, ero (U3NYECKHE M XUMHUECKHE CBOMCTBA, MOJIYyYCHHE H
npuMeHenre. Conu aMMOHHMA, WX (U3MYECKHE M XUMHUECKHE CBOWCTBA, NpuMeHeHue. KadecTBeHHas
peakiys Ha HMOHbI aMMOHHMA. A30THas KHUCJIOTa, €€ IoJiydeHHe, (PU3MYecKHue U XMMUYECKHE CBOWMCTBA



(oOmme kak TpeAcTaBUTENs Kjacca KUCIOT M cnenuduueckue). Vcrnonb3oBaHWE HUTPATOB U COJICH
aMMOHHS B KauyecTBE MHUHEPAJbHBIX YyA0OpeHuH. XUMHUYECKOoe 3arps3HEHHE OKpYXKaloulell cpemsl
COCIMHEHUSMHU a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HEHHE BO3/AyXa, MOYBHI M BomoéMOB). Docdop,
ajutoTpornable Moaudukanuu docdopa, pusnueckne um xumuueckue cBoictBa. Oxcupa docdopa (V) u
dochopHas kucnora, (PU3MUECKHE M XUMHUYECKHE CBOWCTBa, monydeHue. Mcmonb3oBanue QocharoB B
KauecTBE MUHEPAIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3MeMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIEpOH, alIOTPONHbIE MOIU(DUKALINY, PACIIPOCTPAHEHHUE B MIpUpoie, GU3NIECKUE U
XHUMUYeCKHe cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npuponae. OKcupl yriepoaa, X Gu3ndecKue
U XMMHYECKHE CBOMCTBA, NIEWCTBHE HA JKMBBIC OPraHM3MBbI, IOJIYYEHHE U IPUMEHEHHE. DKOJOTHYECKHE
npobnembl, cBA3aHHbIE ¢ okcugoM yriepoaa (IV), rumore3a rno6anbHOTO TOTEIUICHHS KIUMATa,
MapHUKOBBIN AP deKT. YTonbHast KUCIOTa U e€ COJIU, X PU3NYEeCKHe U XUMUYECKHE CBOMCTBA, MOTyYeHHE U
npuMeHenne. KauecTBenHas peakuus Ha KapOoHAT-HOHBL. Vcnonap3oBaHne KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBILLIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayasibHbIE OHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTHJIeH, STaHOJ, TIUIEPUH, YKCycHas KucioTa). [IpupoaHble HCTOYHUKU YTTIEBOJAOPOIOB (YTrob,
NPUPOJHBIN Ta3, HE(PTH), MPOAYKTH HUX TepepadoTku (OCH3MH), WX POJIb B OBITY W NPOMBIIUICHHOCTH.
[TonsiTre 0 OMOMOTMYECKH BaXKHBIX BEIIECTBAX: XKHUpPaxX, OeNKax, yIJIeBOJaX — U UX POJIH B KU3HU YEIIOBEKA.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usmyeckre M XUMHUYECKHE CBOICTBa, MoyiyueHHe U mpumeHeHue. CoenuHEHHS
KpeMHus B npupojie. O6mue npeacrasiaeHus 06 okcunae kpeMuus (IV) n kpemuueBoit kucinore. CHUIIMKaTBhI,
UX UCIOIb30BaHUE B OBITY, B NPOMBILIUICHHOCTH. BaxHellne CTpOUTENbHbIE MaTepuajbl: KepamHKa,
CTEKJIO, IIEMEHT, O0eTOH, jkene300eToH. [Ipobiembl 6€30MacHOTO HCIIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIOB
B [TIOBCEJIHEBHOW KU3HM.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3lloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJISHOM KHCJIOTBI, NpOBEIEHUE
KAueCTBEHHBIX PEAKIM Ha XJIOPHUA-UOHBI U HAOJIIO/IEHNE IPU3HAKOB UX NMPOTEKAHUS, OIBITHI, OTPAXKAIOIIHIE
¢u3nyeckue M XUMHYECKHE CBOMCTBA TaJOr€HOB M HUX COEAMHEHMH (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEPHAJIOB), O3HAKOMJICHHE C 00pas3lamMu XJOpPHUIOB (TaJOTeHHIOB), O3HAKOMIIEHHE C oOpasimamu
ceppl M €€ COEQUHEHUSAMH (BO3MOXHO HCIOJIb30BAaHWE BHJEOMATepHANIOB), HAOIIOJEHHME Ipoliecca
oOyriuBaHUs caxapa MOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI, HW3YyYEHUE XHUMHUYECKUX
CBOMCTB pPa30aBICHHOM CEpPHON KHUCIOTHI, NPOBEJCHHE KaueCTBEHHOM peakiuu Ha cyabpaT-uoOH U
HaOJt0/IeHNe TMpU3HaKa €€ MPOTEeKaHUs, 03HAaKOMJIEHHE ¢ (U3NYECKUMU CBOWCTBaMHU a3zoTa, pochopa u ux
COeIMHEHUI (BO3MOXKHO HCMOJb30BAaHUE BHUJIEOMATEpHANIOB), 0Opa3laMu a30THBIX U (OchHOPHBIX
ynoOpeHuii, mnojiyueHue, coOUpaHHe, paclo3HABAHME M M3yYEHUE CBOICTB amMMHaka, IPOBEJCHHE
KayeCTBEHHBIX pPEaKklUui Ha HMOH aMMOHMA M ¢oc}aT-MOH M M3y4YeHHE MPHU3HAKOB MX MPOTEKaHMS,
B3aMMO/JICIICTBIE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MeAbl0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HM3yYeHHE MoOJeleld KpPUCTAUIMYECKUX pEelETOK anMmasa, rpadura, ¢ysuiepeHa,
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIIUU pPaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM
POTHBOra3a, MojlyueHne, coonpaHue, paclo3HaBaHue U U3Y4YE€HUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEACHUE
KAueCTBEHHBIX peakuuii Ha KapOOHAaT M CWIMKAT-MOHbI W U3YYEHHE NPU3HAKOB HX NPOTEKaHUS,
O3HAaKOMJIEHHE C MPOAYKLHEH CHIMKATHOW MPOMBINUIEHHOCTH, PEUIEHHE JKCIEPHMEHTAIbHBIX 3ajad I10
Teme «BaxkHelme HeMeTaulbl U UX COCIUHEHHS.

Metaibl M UX COeIMHEHUS

OOmiasi xapakTepUCTHKa XHUMHUYECKHUX D3JEMEHTOB — METa/lIOB HA OCHOBAaHUU HX TOJOXKEHUS B
Ilepuognueckoit cucrteme xumuueckux snemeHtoB . M. MenneneeBa u crpoeHust aromoB. CTpoeHHE
MeTayioB. MeTtannuyeckas CBS3b U MeTallInyeckasi KpUcTaJuInueckas pemérka. DJIeKTPOXUMUYECKUHN sl
HanpsDKeHud MetayuioB. Pusnyeckue M XMMHUYECKHE CBOiicTBa MetaiwioB. OOmIMe crocoObl MOydeHHs
MeTaisioB. [ToHATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CruiaBbl (CTalb,
YYT'YH, JIOPATIOMUHUAN, OPOH32) U MX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounbie MeTamibl: moJioxkeHue B llepumoandeckod cucreme Xumudeckux siaeMmeHToB J[. U.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaxXOXJAEHUE B Ipuponae. Pusznyeckue U XMMHUYECKHE CBOICTBa (Ha
npuMepe Hatpus U Kanusi). OKcUIbl U THAPOKCUIBI HATpUs U Kanus. [IpuMeHeHHe MEen0uHbIX METAJUIOB U
HUX COEOUHEHUMN.



[[lenouyHo3eMenbHBIE METAUIBI MAarHud M Kaublui: mnojioxkeHue B Ilepuonuueckon cucreme
xuMHuueckux 3emeHToB Jl. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HaXO0XKJICHUE B Mpupojie. Puzndeckue u
XUMHUYECKHUE CBOMCTBA MarHus W Kajiblus. BaxHelme coequHeHus Kaiablus (OKCHA, TUIPOKCHU, COJIN).
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonnueckoit cucreme xumudeckux 3ieMeHtoB [[. M. Menneneesa,
CTpOCHHE aTOMa, HaxoXIeHue B npupoze. Ousndeckre 1 XUMHUYECKHe CBOMCTBa almfOMUHMS. AM(OTEpHbIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepmonnueckorr cucreme xumuueckux snemeHToB JI. M. Menneneesa,
CTPOEHHUE aToMa, HaxOoxkAeHHEe B mpupoae. Duznyueckrue U XUMUYECKHUE CBOMCTBa kene3a. OKCUIbI,
ruapokcubl ¥ coiu xxenesa (1) u xenesa (I1), ux cocra, CBOHCTBA U MTOTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMM METa/lIoOB M CIUIaBOB, MX (DU3MYECKUMHU CBOICTBaAMH, H3y4YCHHE
pE3yNbTaTOB KOPPO3WU METAJIOB  (BO3MOXHO WCIIOJNB30BAaHHE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHIA KallbLiid M HATpUs C BOJOW (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB YKECTKOW BOJIBI, MPOIIECCa TOPEHUS JKeJie3a B KUCIOpoe (BO3MOKHO HCTIOIb30BaHUE
BUJICOMATEPHAIIOB), TMPU3HAKOB MPOTEKAaHUS KadeCTBEHHBIX pEaKIMi Ha HOHBI: MarHus, KaJbIus,
amoMuHus, nuHka, sxkene3a (II) m sxenmesa (III), memu (II), HabGnromeHme W oOmMUCaHWE MPOIECCOB
OKpAIIMBaHUs IJIAMEHU MOHAMM HATpUs, KaJIUg M Kalblus (BO3MOXHO HCIIOJIb30BaHHE BUEOMATEPUATIOB),
ucciaeoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHIA ATIOMMUHHS © THUIPOKCHIA IIMHKA, pPEIICHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHeie MeTaljibl U UX COCIUHEHUS.

XuMHus U OKpYyKaloLas cpeaa

BemectBa u MaTepuanbl B HOBCEIHEBHOM >KM3HU 4eloOBeKa. bezonmacHoe MCIoJIb30BaHUE BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMOIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XuMUYecKoe 3arps3HeHHe OKpyKarolleld cpeabl (IpelenbHas AOMycTUMas KOHIICHTpAIUsl BEIIECTB,
nanee — [1/1K). Poib XuMuu B pelieHUH 3KOJIOTMYECKUX Ipodiem.

Xumuueckuii IKcnepumenm:

n3y4yeHre o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MaTEpUAIbI).

Mesicnpeomemmoie céasu

Peanuzarust MeXNpeaMETHBIX CBS3€M MpU M3YYCHHH XMUMHH B 9 Kilacce OCYIIECTBISETCS 4epes
UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUMU, SBISIFOIIMXCS CHCTEMHBIMH
JUTSL OTJICTBHBIX TTPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH, TEOpHs, aHAJH3, CHHTES,
KJaccuukanus, MePUOAUIHOCTh, HAONIOJCHUE, DKCIIEPUMEHT, MOJCIMPOBAaHUE, HW3MEPEHUE, MOJCIb,
SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIBL.

dusnka: Marepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TOIMbI, PaJIliOaKTUBHOCTD,
MOJIEKYIa, MEKTPUUECKHI 3apsi, TPOBOJAHUKH, TOTYIPOBOAHUKH, TUIIEKTPUKHU, (POTOITIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAIIMYECKAsT PEIIETKA,
CIUIaBbI, (pU3MYECKHE BEIUYUHBI, €AMHUIIBI M3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MIBI,
CounHize.

buonorus:  ¢orocuHTes, nabixaHue, Ouocdepa, IKOCHCTeMa, MUHEpadbHBIE  yIOOpeHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIC TOPOABI, TIOJE3HBIE HCKOMIaeMbIe, TOTUIHBO,
BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTrpamMMbl OCHOBHOI'O 00I1ero oOpa3oBaHWs TOCTUTAIOTCS B
X0Jle OOy4eHHs] XUMHH B €IUHCTBE Y4eOHOW W BOCIUTATEIBHON JEATEIHHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU
B 00IIIECTBE MPaBIWJIaMU U HOPMAaMH TTOBEJEHUS U CIIOCOOCTBYIOT MPOIieccaM CaMOTIO3HAHMS, CAMOPA3BUTHUS
Y COLMATN3AIUN 00yJarOIIIXCS.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOLIUMXCS PYKOBOJCTBOBATHCS CHCTEMOM



MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTIUTAHHUSI:

LIEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY U Hay4HOMY HAcIEAHIO,
MOHMMAaHMsI 3HAYCHUS XWMHYECKOM HAyKW B JKM3HM COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH BIAJETh
JOCTOBEPHOI MH(OpMaIMel 0 NePeOBbIX TOCTHKEHUSIX U OTKPHITUSIX MUPOBOM U OTEYECTBEHHON XHMMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00IIeCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEICTABICHHUS] O COLMAIBHBIX HOPMAaxX M IPaBWJIAX MEXJINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJE3HOH, yueOHO-HCCIe10BATEIbCKON, TBOPUYECKOM
U IPYTUX BUAAX JAEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOW JESITEIBHOCTH MPH BBHITIOJTHEHUT
y4eOHBIX, IO3HABATENbHBIX 3a/1a4, BBIIOJHEHUH XHUMHUYECKUX OHKCIHEPUMEHTOB, CO3/IaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHHIO U B3aUMOITOMOIIM B MpoLecce ITON y4eOHOW JEATeNbHOCTH,
TOTOBHOCTU OIICHHBATh CBOE IOBEJCHHE M TOCTYNKH CBOMX TOBapHILEH C MO3UIMU HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKUE MPEICTABICHUSI O BELIECTBE M XMMHMUYECKOH pEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABISIOLIME OCHOBY Ui MOHUMAHHS CYIIHOCTH HAy4YHOMH
KapTUHBI MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS TNPHPOJIBI, B3aUMOCBSI3IX
YeNoBeKa ¢ MPUPOTHOM Cpeioil, O POk XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[103HABATE/IbHbIE MOTHUBBI, HAlPaBJIECHHbIE Ha IMOJIYYEHHE HOBBIX 3HAHHUI [0 XMMHUHU, HEOOXOIUMBIE
is  oObscHEHUS HAOMIOAaeMbIX TMPOLECCOB U  SBJICHHM, IO3HABaTeNbHOM, WH(GOPMAIMOHHON H
YUTATEIbCKON KYyJIbTYpbl, B TOM YKCJE HABBIKOB CaMOCTOSITEJbHONM pPadOThl C y4yeOHBIMH TEKCTaMH,
CIPaBOYHOH JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUM;

MHTEpEC K OOYYEeHHI0 U TMO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, MPOEKTHOW M  HCCIENOBAaTENIbCKOM  J1eATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEHIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3JI0pOBbIIl 00pa3 >KHW3HU, OCO3HAHUE TIOCJIEACTBUN M HENpPUATHE BPEAHBIX HpPUBBbIUEK (YHOTpeOsIeHUs
QJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTH COOJIIO/IEHUS MPaBWJI OE30MAaCHOCTH MpU OOpAIEHUHU C
XUMHUYECKMMH BEIIECTBAMHU B OBITY M peabHOMN JKU3HU;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpeC K MPAKTUYECKOMY HM3YUEHHUIO Mpodeccuil U TpyAa pa3iuyHOro poja, yBaKEHHE K TpyLy H
pe3ysbTaTaM TPYIOBOH NEATENbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHMs NPEAMETHBIX 3HAHUU IO
XMMHHU, OCO3HAHHBIA BBIOOP HMHIUBUAYAJIHbHOW TPACKTOPHM MPOAODKEHHs 00pa3oBaHUs C Yy4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, yCIEenTHON
npoeCCUOHATLHON JEATENbHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHMH, TOTOBHOCTb aJalTHPOBAThCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

9KOJIOTMUYECKHU 11e7eco00pa3Hoe OTHOILIEHHE K MPUPOJE KaK UCTOUHUKY JKM3HH Ha 3emiie, OCHOBE €€
CYIIECTBOBAHUSA, TOHHUMAaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpas3a KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U NICUXHUYECKOMY 3/10POBbIO, OCO3HAHUE [IEHHOCTH COOJIOICHUS
npaBui 0€30MacHOTO MOBEACHUS MPU padoTe C BELIECTBAMHU, a TAK)KE B CUTYAIMSX, YTPOXKAIOIINX 310POBBIO
W SKU3HH JIIOJICH

CMOCOOHOCTH TPUMEHATh 3HaHUS, IOJIydaeMble NpU H3YUYEHHUM XUMHHM, Ul peLIeHHs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOJHOM CpEeoM, JUIsl TOBBINIEHUS YPOBHSA SKOJOTMYECKOW KYJIBTYPHI,
OCO3HAHMA TTI00ATBHOTO XapaKTepa YKOJIOTHUYECKUX MPOOJIEM M MyTeH UX pelIeHHus MOCPEICTBOM METOJIOB
XUMHH, OSKOJOTMYECKOr0  MBIIUICHHS, YMEHHS  PYKOBOJICTBOBaTbCS UM B  [I03HABATEIIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocTtaBe MeTanpeaMeTHBIX pe3yabTaTOB BBIICISIOT 3HAYUMBbIE 7151 (GOPMUPOBAHUS MHUPOBO33PEHHS
oOIIeHay4YHbIe TOHATHUS (3aKOH, TEOpHsl, MPUHIMII, THIIOTe3a, (aKT, cucrema, mporecc, HKCICPUMEHT H
JpyToe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha OCHOBE



3HaHUM W3 ATHX TNpeaMeToB (OPMHUPOBATh NPEACTABICHUWE O IEJIOCTHOW HAy4YHOW KapTHHE MHpa, U
YHHUBEpCaJbHbIE Y4eOHbIE JeicTBHA (MO3HABaTEIbHbIC, KOMMYHHKAaTHBHBIE, PErYJIATUBHBIE), KOTOPbIE
obecrieynBaOT (POPMHPOBAHMUE TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
yueOHOH e TeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

YMEHHUSI UCII0JIb30BaTh IMPUEMBI JJOIMUYECKOI0 MBILUIEHHUS P OCBOGHUU 3HAHUM: PacKpbIBaTh CMBbICI
XUMUYECKUX TMOHATUN (BBIIEIATh UX XapaKTepHbIE MPHU3HAKH, YCTaHABIUBATb B3aMMOCBS3b C JPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHSA 111 O0BSICHEHUS OTAETBHBIX (DAKTOB M SBJICHUN, BBIOMPATh OCHOBAHUS
U KpUTepUH [UId KJIacCU(PHUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEaKLui, yCTaHABIMBATh
[PUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTAaMH W3Y4YCHHUs, CTPOHUTH JIOTUYECKUE PACCYKACHUS
(MHOYKTUBHBIE, IeAYKTUBHBIE, [10 aHAJIOTUN), JIeJIaTh BHIBO/IbI U 3aKJIIOUCHMS;

YMEHHME IPUMEHATh B MPOLECCE [O3HAHUA MOHATUSA (IpEeIMETHbIE U  METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHHU, IPEOOPa30BbIBATh IIMPOKO NMPUMEHSEMbIE B
XUMHM MOJEJIbHBIE TPEACTAaBICHUS — XUMHUYECKHI 3HaK (CMMBOJ 3JIEMEHTa), XUMHuYecKas (opmyna u
ypaBHEHHE XUMHMUYECKOW peaklUM — MpU pPELIeHHH Y4eOHO-NMO3HABaTENbHBIX 337ay, C Y4YETOM ITHUX
MOJIETIbHBIX MPEICTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX OOBEKTOB
— XMMHYECKHMX BEIIECTB M XUMMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYHUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUMS B U3yYAEMBbIX IPOLIECCAX U SIBICHUSX.

Ba3oBble ncciienoBarebcKkue 1eHCTBUSA:

YMEHHE HCMOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA IO3HAHMUS, a TaKXe B
Ka4yecTBE OCHOBBI JUIsl (GOPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

npuoOpeTeHHe OmbITa [0 IUIAHUPOBAHWIO, OpPTaHM3allMd W TPOBEACHUIO  YUYEHHUYECKUX
HKCHEPUMEHTOB, YMEHHE Ha0JI01aTh 3a X0JI0M MPOLIECcca, CAMOCTOSTENbHO ITPOrHO3UPOBATh €ro pe3ysbTar,
(dopmynHupoBaTh 0000IIECHHS ¥ BBIBOJBI 110 PE3YJIbTaTaM IPOBEIEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABIIATh
OT4ET O MpoAETIaHHO paborTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOHMpATh, aHATM3UPOBATh M WHTEPHIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUJIOB U (GopMm
MIPE/ICTAaBICHUS], MOJIYy4aeMyl0 M3 pa3HbIX HCTOYHMKOB (HAYYHO-NOMYJSIpHAs JIUTEpATypa XHUMHUYECKOTO
COJIepKaHusl, CIpPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLICHWBATh MPOTHBOPEUMBYIO M
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE MPHUMEHATh pPa3IUYHble METOABl M 3alpochl MpH TOHMCKe U oTOOpe HH(poOpMaAlMU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJSi BBIIOJHEHUS YYE€OHBIX U TII03HABATEIbHBIX 3a]ad
ONpeNIeIEHHOr0  TUMa, MNpUOOpeTeHHe omblTa B 00JacTW  WCHOJB30BaHHUA  HMH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BaHUS PA3IUUYHbBIX TOMCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHMAlbHYIO (OpPMY TpeACTaBiIeHUs HUHPOpPMALUU U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4ll HECIOKHBIMU CXEMaMU, JuarpaMMaMHu, IpyruMu popmamu rpaduku U
UX KOMOUHAIMSIMU;

yYMEHHE UCTOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce yueOHOW M HCCIeA0BaTENbCKON eATeIbHOCTH
uHGOpPMALMIO O BIUSHUM TPOMBIIIJIEHHOCTH, CEIbCKOIO XO3MHCTBA W TpaHCIOpTAa Ha COCTOSHUE
OKpY>Karolel MpUPOTHON CPEebI.

KoMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHHMS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiM) JUCKYCCHUHU) MO CYLIECTBY 00CYX/1aeMOM TEMBI,
(bopMyIHpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0OKESHHOM 3a/1auu;

YMEHHSI TpPEJCTaBISATh IOJyYEHHbIE pPE3yJbTaThl MO3HABATENBbHOM JEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTax; JAeJaTh INPE3CHTALMI0 DPE3YyJIbTaTOB BBINOJHEHUS XHMHUYECKOIO JKCIEPUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

yMEHHUS Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABAaTElIbHOH U
HCCIIEIOBATEIbCKON JIEATEIbHOCTH IPU PELICHUHM BO3HUKAIOUIMX MpPOOJeM Ha OCHOBE Y4é€Tra OOLIMX
MHTEPECOB U COTIIACOBAHMS MO3UIHINA (00CYXIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIIS
COBMECTHBIX JCHCTBUIL, ONpeielIeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBa BBIIIOJIHEHHON PabOThI U IpyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHS:

YMEHHE CaMOCTOSITEIbHO  OIpPENEsATh LEIM  JEATEIbHOCTH, IUIAHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M IpU HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOKO JESTEIbHOCTb, BBIOMpaTh HauOoiee



3¢ deKTUBHBIE CIIOCOOBI PELICHUs Y4EOHBIX M TO3HABATENBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIATH HIIU
KOPPEKTUPOBATh MPEIJI0KEHHBIN aJIrOPUTM JEHCTBUN TPHU BBINOJIHEHUW 3aJaHUM C YY4ETOM MOIYYECHHS
HOBBIX 3HAHHMH 00 M3ydaeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIHsIX, OLICHUBATh COOTBETCTBUE MOJyYEHHOTO
pesysibTaTa 3asBICHHOM LM, YMEHHE HCIOJIb30BATh W AHAJIM3UPOBATH KOHTEKCTHI, NpeIjiaracMble B
YCJIOBUH 3aJJaHHIA.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00S3aTEIBHOIO COAEpXkAaHMs, YCTAaHOBIECHHOTO
JTaHHOM (enepanbHON pabodel MporpaMMoM, BBIIEISAIOT: OCBOEHHbIE OOYYaroIMMUCS HAay4dHble 3HAHUA,
YMEHHUS U CrocoObl NEeHCTBUM, crenuduyecKue Uik MpeAMETHONH 001acTH «XUMHs», BUABI JAEATEIbHOCTH
[0 TOJIyYEHHIO HOBOT'O 3HAHMs, €0 HHTEepHpeTaluu, IpeoOpa3oBaHUIO M IPUMEHEHUIO B pa3IM4YHBIX
Y4EOHBIX U HOBBIX CUTYaLUsX.

K koHiy oOydyenus B 8 kJjacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTb

c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHSITHH: aTOM, MOJIEKYJd, XUMHUYECKUI JJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEILECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHASL aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XUMHUYECKOTO 3JIEMEHTAa B COEJMHEHUH, MOJISIPHBIA O00BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIEHUS, XUMHYECKas pPeaKius,
KJaccu(uKanus peakuuil: peakiuy COECIUHEHHUs, PeakUUU pa3okKeHMs, PEaKLUUU 3aMeLICHMS,
peakuu oOMeHa, 3K30- U YHAOTEPMHUECKUE PEaKIUH, TeIUIOBOH 3((eKT peakuuu, Sapo aroma,
JIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOuTallb, pajnyc aToMa, XUMHUYECKas CBs3b, MOJSPHAs U
HENoJIsipHasi KOBAJIEHTHAs! CBS3b, MOHHAS CBS3b, MOH, KaTHMOH, aHHOH, PacTBOp, MaccoBas A0
BellecTBa (IIPOLEHTHAs KOHLIEHTPALHsI) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSATH 3TU NOHSTUS MPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

® UCMOJb30BaTh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBJIE€HUS (OPMYN BEIIECTB M YpaBHEHUH
XUMHUYECKHUX PEAKIIN;

® ONpeleNsITh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COECIUHEHUSX, CTENEHb OKHUCICHUS
3JIEMEHTOB B OWMHApHBIX COECIUHEHUSX, NMPUHAMIEKHOCTh BELIECTB K OINPEACNEHHOMY KIIAcCy
coeiMHeHui 1Mo Gopmynam, BUJ XUMHUECKON CBS3M (KOBAJEHTHAs M MOHHAs) B HEOPraHUYECKUX
COETMHEHUSX;

e packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. MI. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEePUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHUX D3JEMEHTOB OT UX TIOJOXKEHHUS B
Ileproguueckoii cucreMe, 3aKOHOB COXPAHEHHUsI MacChl BEILECTB, IIOCTOSTHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMUsI, 3aKOHa ABOTaJipo;

® ONUCBIBaTh M XapakTepu3oBaTh TaOnuuHylo ¢opmy Ileproanueckoir cHcTEMBbl XHMHYECKUX
AJIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHas moArpynna (A-rpymmna)» u «mobouHas noarpynna (b-
rpymnna)», Majble U OoJbllIue Mepruobl, COOTHOCUTh 0003HAYEHHsI, KOTOPhlEe UMEIOTCS B TabIuIe
«Ilepnonnyeckas cucrema xumuueckux osnemeHToB J[. WM. MengeneeBa» ¢ 4HCIOBBIMH
XapaKTepUCTHKAMHU CTPOEHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsal sapa, oluiee
YHCJIO 3JIEKTPOHOB M PACHPEEIIEHNE UX 10 dJIEKTPOHHBIM CIIO0SIM);

e iIaccu(UUUPOBATh XUMUYECKUE BJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUYECKHE PEaKIU
(M0 YMCITy ¥ COCTaBY yYacTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);

® XapakTepu3oBaThb (ONHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB PAa3JIMYHBIX KIACCOB,
MIOATBEPK/asl ONMCAHUE IPUMEpPAMHU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XMMHUECKHUX
peakuuii;

® IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXXHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHYECKOr0 3JIeMEeHTa MO0 (opMyle COEJUHEHHs, MAacCOBYIO JONI0 BELIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIniy;

® IIPUMCHATh OCHOBHBIE ONEPALMN MBICIUTEIBHOW ACATEILHOCTH — aHAIW3 U CHUHTE3, CPaBHEHHE,
000011eHne, CUCTeMaTU3aLNI0, KIaCCU(PUKALINIO, BBIIBJICHNE IPUUNHHO--CIEICTBEHHbBIX CBSI3eH —



JUIsL W3y4YEHUs] CBOMCTB BEIIECTB M XHUMHMUYECKHX PEAKIUN, €CTeCTBEHHO-HAYYHBIE€ METOJbI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);
CJIeIOBAaTh MPaBUJIAM IOJIH30BAHUS XUMUYECKOW MOCYIOW U 1a00paTOpHBEIM 00OpyIOBaHUEM, a
TaK)Ke MpaBUJiaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU IO BBIMTOTHEHUIO
71a00pPaTOPHBIX XMMHUYECKHX OIBITOB MO MOJIYYEHHI0 U COOMPAHMUIO Ta3000pa3HbIX BEILIECTB
(Bomoposla W KHCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOM MacCOBOM J0Jei
pacTBOPEHHOrO  BEIECTBA, IUIAHUPOBATh M MPOBOJUTh XHMHUYECKHE OKCHEPUMEHTHI 110
pacrno3HaBaHUIO pacTBOPOB IIEJOYEd M KUCIOT C IIOMOIIbIO HHIUKATOpPOB (JIaKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K xoHny oOyueHus B 9 kjiacce mpeaMETHbIE PE3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTPa’KaTh
C(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IOHSITHHM: XMMHUYECKUH JIEMEHT, aTOM, MOJEKYJa,
HOH, KaTWOH, AaHWOH, IIPOCTOE  BEIIECTBO,  CIOXKHOE  BEIIECTBO,  BAJICHTHOCT,
NEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHUSA, XUMHYECKas PpEeaklMs, XUMUYECKass CBA3b,
TEIUIOBOU AP PEKT peakiui, MOJIb, MOJSIPHBIA O0OBEM, PAacCTBOP, IJIEKTPOIHUTHI, HEIIEKTPOIUTHI,
UIEKTPOJIUTUYECKAs JAUCCOLMAIMsI, pPEAaKUMd HOHHOTO OOMEeHa, KaTajlu3aTop, XHMUYECKOoe
paBHOBECHE, OOpaTUMbIE U HEOOPATUMBbIE PEAKIIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTEIb, OKHUCIEHHWE M BOCCTAaHOBJIEHHE, AJUIOTPONHs, aM(OTEpHOCTb,
XUMHYECKas CBsI3b (KOBAJIEHTHAs, HOHHAs, METAJUIMYECKasl), KPUCTAUINYECKas PEIIETKA, KOPPO3HS
METAJIJIOB, CILIABbI, CKOPOCTh XUMUYECKON peaKLuy, IPEeNIbHO gonycTuMas KoHueHTpauus [IJIK
BEILIECTBA;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN M IPUMEHATH 3TH MOHATUSA IIPU
OIMCAaHUU BELIECTB U UX NIPEBPALLECHUN;

HCIOJIb30BaTh XMUMHUYECKYK0 CUMBOJIUKY Ui COCTaBJIEHHsS (OpMYN BEIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUI;

ONPEAEIATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XMMHUYECKHMX OJJIEMEHTOB B COEIUHEHMSX
pPa3IMYHOIO COCTaBa, IPUHAIICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIAacCy COEIUHEHHU I10
¢dbopmynaM, BUJ XUMHUYECKOW CBSI3U (KOBaJICHTHAsl, HOHHAs, METAIJIMUECKas) B HEOPTaHUYECKUX
COEMHEHMSX, 3apsAJ] MOHA MO XMMHUYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHHUH, TUI KPUCTAIUNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA,
packpsiBaTh cMbich [lepuognueckoro 3akona JI. M. MenngeneeBa W IEMOHCTPUPOBATH €r0
MMOHMMAaHME: ONHUCBIBATh U XapaKTepu3oBaTh TalOiMuHyro ¢opMy Ilepuoanueckoil cuctembl
XMMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHs «TJlaBHas noAarpynna (A-rpynma)» U «mmoOodHas
noarpynna (b-rpynma)», manele u OonblliMe MEPUOIBI, COOTHOCHUTH OOO3HAUYEHHUS, KOTOpbIE
UMEIOTCS B TEPUOJUYECKOW TaliMile, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHsS] aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps] sfApa, oOliee Ynuciao 3JIEKTPOHOB U paclpeiesieHUe X 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB 3JIEMEHTOB M UX
COEMHEHMH B Mpezienax MajiblX MEpUOoJIOB U IIIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;
KJaccu(UIUpPOBaTh XUMHUYECKHUE 3JIEMEHTHl, HEOPTaHMYECKUE BEIIECTBA, XMMHUYECKHE DPEaKLUU
(10 YMCITy M COCTaBY YYacCTBYIOUIMX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3((deKTy, Mo N3MEHEHUIO
CTETeHEeW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M cHenuduyeckre XMMUYECKHe CBOHCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXKAAs ONMCAHHE NMPUMEpPAMU MOJEKYJISPHBIX M MOHHBIX YpPaBHEHMH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPaBHEHUS AIEKTPOJIUTUYECKONW TUCCOLMALMU KUCIOT, IIEJI0YEH U COJIEH, MOJIHbIE U
COKpaIlléHHbIE YpaBHEHHs peakUUid MOHHOrO oOMEeHa, ypaBHEHHUs peakIil, MOATBEP)KIArOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA MOCPEACTBOM COCTaBIEHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaAKIIHA;

IIPOTrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH IPOTEKaHM
XMMHMYECKHX MPEBPAILCHUN B PA3IIMYHBIX YCIOBHUSAX;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJISPHYIO U MOJSPHYIO MacChl BELIECTB, MAacCOBYIO OO
XMMHYECKOr0 3JIeMEHTa MO0 (GopMyle COEJUHEHHs, MAacCOBYIO JOJI0O BELIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON peaKIni;



coOroIaTh TMpaBMIIa IMOJB30BAHMS XUMHUYECKOW MOCYION M 1a00paTOpHBIM OOOpYIOBaHUEM, a
TaKKe MpaBuja OOpalleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU TIO BBIMOJHEHHIO
7a00paTOPHBIX XWMHYECKHX OIBITOB IO TOJNYYCHUIO M COOMPAHMIO Ta3000pa3sHBIX BEIIECTB
(aMMHMaKa 1 yriIeKucioro rasa);

IPOBOANTH PEAKLUUH, IIOATBEPKIAIONIME KAYeCTBEHHBI COCTaB  pa3IMYHBIX  BELIECTB:
pacno3HaBaTh OIBITHBIM ITyTEM XJOPHI-, OpOMHI-, MOAWA-, KapOoHaT-, ¢ocdar-, cuamkar-,
cynbdar-, TMAPOKCH]I-MOHBI, KATHOHBI AMMOHHS U MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHE
B BOJIHBIX pacTBOpax HEOPraHMUYECKHUX BEILIECTB;

MPUMEHSATH OCHOBHBIC OTEpAIlMU MBICIUTEILHONW JEATENIbHOCTH — aHAJIM3 U CHUHTE3, CpaBHEHHE,
0000I1IeHHE, CUCTEeMAaTU3aIUIO, BBIABICHUE MPUYMHHO-CICACTBEHHBIX CBS3€H — Ui H3Yy4eHHS

CBOICTB BCIIECCTB MW XHMHUYCCKUX peaKHHﬁ,

TEMATHYECKOE INTAHUPOBAHUE

€CTECTBEHHO-HAYYHbIE METO/IbI
HaOJI0ICHNE, U3MEPEHKE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).

IIO3HaHUA

8 KJIACC
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THY
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Pasznen 3. Ilepuoagnueckuii 3axoH u [lepuoguyeckas cucreMa XuMHYECKHX
3jemeHTOB /JI. U. MenneneeBa. CTpoeHue aToMOB. XMMHY€ECKASl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIUU
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39 OKHCITUTENTBHO- 8 1 HOK
' BOCCTAHOBUTEIbHBI https://m.edsoo.r
€ peaKuuu u/7f41837c
bubnuoreka
Hroro o pasneny 15 HttOpIs{://m.edsoo.r
u/7f41837c
bubmnnoreka
PezepBHOE Bpemst 3 Ir;[ttOpI; /im.edsoo.r
u/7f41837c
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 5
ITPOI'PAMME
9 KJIACC
KosmnuecTBo yacos Hcnoaniye
DJIeKTPOHHbIE Moe
HaumenoBanue
Ne Koutrpoa = Tlpakrtuyec (undpossie) odopynosa
n/ PA3CI0B H TEM Bcero  bHBIE KHe o0pa3oBaTe/ibH HHE
NMPOrpamMMbl
padoTbI padoTbI bl€ pecypchbl Hentpa
«Touka
pocTtay
Pasjen 1. BemecTBo U XUuMHYecKHe peaKIIun
[ToBTOpEHUE M bubnmnoreka
11 yrayOsaeHue 3HaHUH 5 1 HOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.r
Kypca 8 kiacca u/7f41a636
OcHOBHBIE bubanoreka
12 3aKOHOMEPHOCTH 4 HOK
' XUMHAYECKUX https://m.edsoo.r
peaxkuui u/7f41a636
DNEeKTPOIUTHYECKAS bubnuotexa
UCCOLMAIIHS. HOK
13 XUMHUYECKHE 8 ! ! https://m.edsoo.r
peaKiiy B pacTBOpax u/7f41a636
Hroro o pasneny 17
Pa3znea 2. HemeTasIbl 1 UX COeIMHEHUS
2.1 OO6mas 4 1 bubnuoreka



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XapaKTepUCTUKA HOK
XUMHYECKUX https://m.edsoo.r
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