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[NOACHUTEJIBHAA 3AITMCKA

AnantupoBaHHas pabouass mporpaMMa IO XHUMHH Ui OOy4aroIIUXCs C 3alepiKKOi
ncuxuaeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHusl COCTaBICHA B
cOOTBeTCTBUU ¢ DenepanbHBIM TOCYAaPCTBEHHBIM OO0pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO
obmero ooOpasoBanus (Ilpukaz MunnpocBemennss Poccum ot  31.05.2021 r. Ne 287,
3apeructpupoBad MunuctepctBoM toctuniuu Poccuiickoit ®@enepanuu 05.07.2021 1., per. HOMep
64101), IlpumepHoil aganTUPOBaHHONW OCHOBHOW OOpa30BaTENbHOM MPOrpaMMON OCHOBHOIO
oOmrero oOpa3oBaHusl 00YJAIONMIUXCS C 3a7EPXKKON MCUXUYECKOTO pa3BuTus, [IpumepHoit paboueii
nporpaMMbl  yyeOHOro mpeamera «Xumush» (0a30Bbli ypoBeHb), I[IlpumepHoil mporpamMmmoit
BOCIIUTaHUS OOYJarOIUXCS TPH TOJYyYeHHH OCHOBHOTO OOIIero oOpa3oBaHUs, C Y4ETOM
pacrpenieieHHBIX 0 KJlaccaM TIPOBEPSEMBIX TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEr0o OO0pa3oBaHUsT M DJIEMEHTOB COJIEp)KaHUS,
MPEJCTAaBICHHBIX B YHUBEpCATbHOM Koau(pukaTtope 1Mo XuMuH, KOHIENIUH mperno aBaHus
yueOHOro npeaMera «XuMus», B 00pa3oBaTeibHbIX opranuzanusx PO, peannsyrooumux oCHOBHbIE
o0mieo0pa3oBaTeabHbIe TPOrPAMMBI.

OO0mas xapakTepuCTHKA Y4eOHOro npeamera «XuMHus»

VY4eOHblIi mpeaMeT «XUMHUS» BXOIUT B NMPEAMETHYI0 00sacTh «EcTecCTBEHHOHAYUHBIE MPEAMETHI.
B cucrteme ecrecTBeHHOHay4YHOTO OOpa30BaHMsA XMMHS KaK yueOHBIM MpeaMeT 3aHMMaeT BajkKHOE
MECTO B [IO3HAHUU 3aKOHOB NPUPOJbI, (OPMUPOBAHUM HAYYHOM KapTHHBI MHpA, CO3aHUH OCHOBBI
XMUMUYECKUX 3HAaHUM, HEOOXOAMMBIX Ui IOBCEJHEBHOM KM3HM, HABBIKOB 3/I0pOBOTO U
0€30I1acHOTO JJIsl 4eJOBEeKa M OKpYXarolled ero cpeisl oOpas3a »KHM3HM, a TaKkKe B BOCHHMTAHUU
9KOJIOTMYECKOMN KYJIbTYPBI.

VcmemHocTh HU3YUYCHUA XUMHH CBs3aHaA C OBJIAJICHUEM XUMHWYCCKHUM S3BIKOM, CO6J'HOI[€HI/IGM IIpaBHJI
Oe30macHoi pa6OTBI ITPHU BBIITIOJITHCHU N XUMHUYCCKOI'O SKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYUCIICHHBIX
CBs3EH XUMHUH C APYruMH Npe€aMeTaMu MKOJBHOT'O Kypca.

[Iporpamma BkiIrOYaeT B ceOsl OCHOBBI HEOPraHWYECKOW XWMHH. [JaBHOW wmaeel MporpaMMbl
SBJIIETCSA CO3/aHue 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUU MO XHWMHUH, BBIPAKEHHBIX B (opMme,
COOTBETCTBYIOIIEH BO3pACcTy 00yJaIONINXCS U MX 0COOBIM 00pa30BaTeIbHBIM MOTPEOHOCTSIM.

B COACPIKaHNU NAHHOTO KypCa HNPCACTABJICHBI OCHOBOIIOJIATalOIIUC XUMHYCCKHUEC TCOPCTUUCCKUC
3HAHUA, BKIHOYAKOMIUEC H3YUCHHUC COCTaBa M CTPOCHUA BCHICCTB, 3dBUCHUMOCTH HX CBOWMCTB OT
CTPOCHH:, IIPOTHO3UPOBAHUC CBOICTB BCIICCTB, HCCICAOBAHHNC 3aKOHOMepHOCTeﬁ XUMHNYCCKHX
HpeBpaH_ICHI/Iﬁ u HYTeﬁ YIipaBJICHHUA UMU B LCJIAX ITOJIYUCHUA BCIICCTB U MATCPUATIOB.

TeOpeTI/I‘{CCKyIO OCHOBY H3YUCHUA HeOpraHquCKOﬁ XUMHHU COCTABJIICT aTOMHO-MOJICKYJISIDHOC
Y4CHHC, HepI/IOI[I/I"IeCKI/Iﬁ 3aKOH I[I/I MeHaeneeBa ¢ KpaTKUMHU CBCACHUAMHU O CTPOCHUHN aATOMaA,
BHIaX XUMHYECKOM CBA3HU, 3aKOHOMCPHOCTAX NPOTCKAHUSA XUMHUYCCKUX peaKI_II/II\/’I.

B HU3YUCHUH KypCa 3HAYUTCIIbHAA POJIb OTBOAUTCA XHUMHYCCKOMY OKCICPUMCHTY: HNPOBCIACHUIO
MPaKTUYCCKUX U na60paT0pHHx pa60T, ONMMCAHUIO PE3YJIbTATOB YYCHHYCCKOI'O JSKCICPUMCHTA,

COOJIIOJICHUIO HOPM H ITpaBUJI 0€30MacHON pabOThl B XMMUYECKOH J1aO0paTOPHH.

Peanuzanus naHHOM mporpaMmsel B mpoliecce oOydeHus: mo3BoyuT oOydaronumest ¢ 3[1P ycBouts



KJIFOUEBbIE XMMHUYECKUE KOMIIETCHIIMM M TOHSATH POJIb U 3HAYECHUE XUMHH CPEIU JPYTUX HAYK O
IPUPOJIE.

W3yuenne xuMuu cHnocoOCTBYeT (OPMHUPOBAHUIO y OOYyJArOIIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOCHHUIO OOIEHAYyYHBIX METOJOB (HAOIIOAEHHE, HW3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE),
OCBOCHHMIO IIPAKTUYECKOTO INPHUMEHEHMS HAYYHBIX 3HAHUM, OCHOBAaHHOTO Ha MEXIIPEAMETHBIX
cBa3six ¢ npeaMeramu  «Oxpyxarommit  Mup», «®Pusuka», «buonorus», «leorpadusn»,
«Marematuka» U (popMUpyeT KOMIETEHIIMH, HEOOXOJWMBIC ISl MPOJOJDKEHHS 0Opa3oBaHUS B
00J1aCTH €CTECTBEHHBIX HaYK.

N3ydyenne xumuM crnocoOCTByeT pa3BuTHIO y oOydaromuxcs ¢ 3IIP  mpocTpaHcTBEHHOro
BOOOpaXeHUs, (PYHKIMOHAIBHOM TpPaMOTHOCTH, YMEHHUS BOCHPUHUMATh U  KPUTHYECKU
aHAJIM3UPOBATh MH(OPMALINIO, IPEACTABIEHHYIO B PAa3JIMYHbIX opMax. 3HAYMMOCTh MpeIMeTa JIs
pa3BUTHS KU3HEHHON KomrmeTeHiuu oOydarommxcsi ¢ 3[IP 3akmiouaercs B YCBOSGHUH OCHOBBI
XUMHMUYECKUX 3HAHUM, HEOOXOJMMBIX JUIsl [OBCEJHEBHOM JKU3HU; HAaBBIKOB 3J0pPOBOTO H
0e30MmacHOro JJsi 4YeloBEeKa M OKpyXkKarouieil ero cpensl oOpa3a >KuM3HM; (OPMHPOBAHHUU
9KOJIOTHYECKOU KYIbTYpHI.

[Iporpamma oTpaxkaeT conaepkaHue OOy4YeHHs TIPEAMETY «XHUMHSI» C Yy4ETOM OCOOBIX
oOpasoBaTenbHbIX ToOTpeOHOCTeW oOyuarommxcs ¢ 3[IP. OBmamenue y4eOHBIM TIPEIMETOM
«XuMUS» TPENCTABIACT OMPEACICHHYI0 TPYAHOCTh st oOyuaromuxcsi ¢ 3[1P. DTo cBs3ano c
OCO6€HHOCT$IMI/I MBICHHTGHBHOI;'I JACATCIIbHOCTH, HepI/IO)II/I'-IeCKI/IMI/I KOJ'Ie6aHI/I$IMI/I BHUMAaHUs, MaJIbIM
00BEMOM MaMITH, HEJOCTATOYHOCTHIO OOIINEro 3amaca 3HAHHMM, MOHM)KEHHBIM II03HABATEILHBIM
WHTEPECOM M HU3KHUM YPOBHEM PEUYECBOTO PA3BUTHSI.

Jliis mpeojoeH s TPYAHOCTEN B M3y4eHUHU Y4eOHOTO MpeaMeTa « XUMUs» HeoOXoquma aganTaius
o0bemMa U xapakTepa yueOHOro maTepuana K MO3HaBaTebHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu
oOyuaronuxcs, y4eT  HUX  OCOOEHHOCTEH  pa3BUTHA:  HCIOJb30BaHUE  AJTOPUTMOB,
BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBSI3ed, IIOCTENEHHOE YCJIOKHEHHE H3y4aeMoro
Marepuaia.

HpI/I HU3YUCHUHN XUMHHU HeO6XOI[I/IMO OCYIICCTBIIATH BSaHMOHeﬁCTBHe Ha HOHHCCHCOpHOﬁ OCHOBC.

TeOpeTH‘{CCKI/Iﬁ MaTepruajl PCKOMCHAYCTCA H3Yy4aTb B IIPOLIECCE HpaKTquCKOﬁ JCATCIIBHOCTH.
Bo3Mo0xHO BBIACIICHHE OTACIBLHBIX YPOKOB Ha PCHICHUC 3a4da4 B CBA3U CO CJIOKHOCTBIO aHalIW3a
TCKCTa O6y‘{aIOH_II/IMI/IC${ ¢ 3IIP. OpFaHI/I‘leCKOG CAUHCTBO HpaKTquCKOﬁ W MBICIUTEILHON
ACATCIbHOCTH 06yan0mec51 Ha YpOKaXx XHUMHUH CHOCO6CTBy€T MNpoOYHOMY HU OCO3HAHHOMY

YCBOEHHIO Oa3MCHBIX XMMMYECKMX 3HaHUM M ymeHuid. Ocoboe BHUMAHHE NPU U3YyYEHUU XUMUHU
YIENAETCsl W3Y4YEHUIO0 «CKBO3HBIX» HOHATHUH M (OPMHUPOBAHUIO HAaBbIKa CTPYKTYPUPOBAHUS
Marepuana.

Henn u 3aga4n n3y4eHns y4e0HOro npeamMera « X HMHUs»

Obwue yenu W3ydeHUs ydeOHOro mnpenmera «XuMmus» mnpeiactasieHsl B IlpumepHoil paboueit
porpaMme OCHOBHOTO oOmiero oOpa3oBaHus. OHHM aKTyaJU3UpOBaHbl C YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O 00IIIero 00pa3oBaHus, HAIIPABICHHOCTH 00yUeHHs Ha pa3BUTHE
U caMOpPa3BUTHE JIUYHOCTH, (popMupoBaHue €€ HHTEIEKTa U o01Iel KynpTypbl. OOyueHre YMEHUI0
YUUTBCS U MPOJOJDKATh CBOE 00pa30BaHME CaMOCTOSATENIBHO B HACTOSIIEE BpeMsl SIBJISICTCS OTHOM U3
BOXHEWIIMX QYHKIMH yueOHBIX MPEAMETOB, B TOM YUCIIE U « XUMHUW».



Hnst oOywaromuxcss ¢ 3I[1P, Ttak e, Kak W A HOPMAaTHUBHO DPAa3BHBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO IPOTpaMMy, TOMUHUPYIOIIEE 3HAYCHUE MPUOOPETAIOT
TaKue yeau, Kak:

* (¢$opMHUpOBaHHE HWHTEIUIEKTYyaJbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K COTPYAHHUYECTBY,
CaMOCTOSITEJIBHOMY IPHUHATHIO PELIEHUH, CIOCOOHOM ajanTupoBaTbCsi K  OBICTPO
MEHSOLUMCS YCIOBUSM JKU3HH;

" HampaBJIIEHHOCTb OOyY€HHsS Ha  CHCTEMaTH4YeCKOe MpHUOOIEHHME  Yydaluxcs K
CaMOCTOSITEJIbHOM IMO3HABATEJIbHON JI€ATEIBHOCTH, HAYYHBIM M IPAKTHYECKUM METOJIaM
MO3HaHUsA, POPMHUPYIOIIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

= o0ecrieyeHUE YCIOBUH, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOMIMMUCS  OTBITa
pa3zHoo0pa3HOM 1A TENbHOCTH, IO3HAHUS U CAMOTIO3HAHNUS, KIIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHI[i1), UMEIOIINX YHUBEPCAIbHOE 3HAUEHNE IS Pa3IMUHBIX BUAOB JESTENbHOCTH;

= (opmupoBaHHME YMEHHUH OOBACHATH U OLEHUBATh SBJICHUA OKPYXKAlOIIero MHpa Ha
OCHOBAHUWU 3HAHWN U OTIBITA, TIOJIYUCHHBIX TIPU U3yUYEHUU XUMUU;

= (opmupoBaHHE y OOYYAIOMIMXCS TYMaHHUCTHYECKUX OTHOILIEHWH, MOHUMAaHMSI LIEHHOCTU
XMMHUYECKUX 3HAHUM I BIPAOOTKU 3KOJIOTUYECKH 11€71ecCO00pa3HOro MoBeACHUs B ObITY U
TPYIOBOM JIEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOTHON
cpenpl;

® pa3BUTHE MOTHBAIMU K OOY4EHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX I[EHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po@uiis U HANPaBICHHOCTH JajibHeero o0yyeHus.

Kypc HampaBieH Ha pelieHHe CIEAYIOIUX 3aday, O0ECHEUMBAIONIMX PEATU3ANUI0 JTHYHOCTHO-
OPUEHTUPOBAHHOTO H JCATEIHHOCTHOTO IMOJIXOJOB K 00yueHHMIo xumuu oOydaromuxcs ¢ 3I[1P nHa
YpPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUS:

- q)OpMI/IpOBaHI/IC IEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX HpeI[CTaBJ'ICHI/Iﬁ O BCIIECTBaX, UX
OpeBpalliCHUAX W IMPAKTHUYCCKOM IMPHUMCHCHHUH, OBJIAACHHUC MOHATUHHBIM arrapartoMm Hu
CHUMBOJIMYCCKUM A3BIKOM XMMUU,

" OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKd Kak o00JacTu
COBPEMEHHOTO  ©CTECTBO3HAHMS, XUMHUYCCKUX TPEBPAIICHUH  HEOPraHHUYSCKUX W
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH >XHBOW M HEXHBOW IPUPOJIbI;
yriryOJieHHe TPEICTaBICHUN O MaTepHAIbHOM EINHCTBE MUPA;

" OBJIaJICHHC OCHOBAMH XHMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATH U
OOBEKTUBHO OILICHUBATh JKU3HCHHBIC CHUTYyallMH, CBA3aHHbIE C XHMHCH, HaBBIKAMU
0e30macHOro OOpaIlleHUs] C BEIIECTBAMH, HCIOJIB3YEMbIMH B TOBCCIHEBHOW JKU3HH,
YMEHHEM aHAJIM3MPOBATh U IUIAHUPOBATH JKOJOTMYECKH 0€30MMacHOEe MOBEACHHE B IENAX
COXpaHEHHs 3I0POBbS U OKPY)KAIOIIEH CPeIbl;

* (QopMHUpOBaHHME YMEHUH yCTaHAaBIMBaTh CBS3M MEXKAY pEaTbHO HAOIIOAaeMbIMU
XUMUYECKUMHU SIBICHUSMUA W TIPOLIECCAMHM, MPOMCXOJSIIUMU B MHUKPOMHUpPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usi BEHIECTB, 3aBUCHMOCTb MX CBOWCTB OT COCTaBa U CTPOCHHS, a
TaKX€ 3aBUCUMOCTh TIPUMEHEHUSI BEIIECTB OT UX CBOWCTB;

" [puoOpeTEeHHE ONbITa HKCIOJB30BAHUS PA3IMYHBIX METOJOB HM3YYCHHUS  BEIICCTB,
HAOJIOICHUST 3a WX TPEBpAlICHUSIMH TPHU TPOBEACHUU HECIOXHBIX XUMHUYECKUX
AKCTIIEPUMEHTOB C UCIOJIb30BAHUEM JIAOOPATOPHOTO 000PYIOBAHMS U TIPUOOPOB;

*  (¢opMUpOBaHHE TPEACTABICHUN O 3HAYCHUH XMMHUYCCKOW HAYKH W PEIICHUH COBPEMEHHBIX
9KOJIOTUYECKUX TPOOJIeM, B TOM YUCIIC B IPEIOTBPAIICHUN TEXHOTEHHBIX M YKOJOTHUECKUX
KatacTpod.



OcobennocTu oT00pa U aganTanuy y4e0HOro MaTepuaJia N0 XMuMHHU

OOydenne ydeOHOMY MpeaMeTy «XHUMHUsS» HEOOXOIMMO CTPOHWTh Ha CO3JAaHWHM ONTHUMAIbHBIX
YCIIOBUH Ui YCBOCHHSI MpOoTrpaMMHOro Marepuana obOydatomumucs ¢ 3[1P. bonbmioe BHUMaHHE
JOJKHO OBITH YJIEIICHO OTOOPY y4eOHOro Marepualia B COOTBETCTBHU C NMPHUHIIMIIOM JOCTYITHOCTH
MpU COXpaHeHHH oOmero 06a3o0Boro ypoBHs. OH JOJKEH IO COJCPKAHHI0 W O0beMy OBIThH
aganTUpoOBaHHBIM Il oOyuatomuxcsi ¢ 3[IP B cooTBeTcTBHM ¢ UX 0COOBIMH 00pa30BaTEIbHBIMU
noTpedHocTssMu. CrieyeT o0IerdnTh OBlajeHne Marepuaiom ooydarommumucs ¢ 3[TP mocpencTeom
€ro JIETAIILHOTO OOBSCHEHUS C CHCTEMAaTHYEeCKHMM IIOBTOPOM, MHOTOKPATHOW TPEHHUPOBKOW B
MPUMEHCHHUH 3HAHHUIA C MCIIOJIb30BAHUEM MTPUEMOB aJITOPUTMHU3AINH U BH3yaTbHBIX OIOP, 00yUIeHUS
CTPYKTYPUPOBAHUIO MaTepraa.

bonpmoe 3HaueHwe U1 TOJHOLEHHOTO YCBOEHHMsS YYEOHOTO Marepuansa HMeeT OoIopa Ha
MEXIPEIMETHBIE CBSI3U BONPOCOB, U3Yy4aeMbIX B JaHHOM Kypce, C TAKUMU y4eOHBIMU NpeAMETaMU
kak «['eorpadus», «®Pusuka», «buonorus». Ilo3Boass paccMarpuBaTh OJUH M TOT K€ Yy4eOHBIN
MaTepuag C pa3HbIX TOYEK 3pPEHUs, MEXIPEIMETHbIE CBS3M CHOCOOCTBYIOT €ro JIydllemy
OCMBICJIEHHIO, 00JIee MPOYHOMY 3aKPEIUICHHUIO MMOTy4YE€HHBIX 3HAHUN U PAKTUYECKUX YMEHHH.

[Ipn moAroToBKE K ypOKaM YUWTENIh JOJDKEH MPEAYCMOTPETh (OPMHUPOBAHHUE Y OOYJAIOIIMXCS
YMEHHH  aHaJM3upoBaTh, CpaBHMBaTh, 0000WIATh M3yyaeMbli MaTepuaj, IJIAHUPOBATh
MPEJICTOSIIYI0 paboOTy, OCYILIECTBISATh CAMOKOHTPOJdb. HeoOXoauMo NOCTOSHHO CIEOUTh 3a
MPaBUIILHOCTHIO PeYeBOTO 0(OpMIICHUS BhICKa3bIBaHU 0Oy4Jaroruxcs ¢ 3I1P.

B cBsi3u ¢ 0coOeHHOCTSIMHU TIOBEACHUSIN AesTeNbHOCTH o0ydaronuxcs ¢ 3[1P (pacTopMokeHHOCTD,
HEOPraHW30BAHHOCTH) HEOOXOJWM CTPOXAWIIUK KOHTPOJh COONIONEHHS TPaBHJI TEXHUKU
0€301acHOCTH MPHU MPOBEACHUH JIA0OPATOPHBIX padOT B XUMHYECKOM KaOMHETE.

IIpumepHusbie BuAbI JesATedbHOCTH oOydarommxess ¢ 3IIP, o0ycioBiieHHbIe 0C00BIMH
o0pa3oBaTe/IbHBIMM  INOTPEOHOCTIMM M o0ecrneYuBAKOIME OCMBICJICHHOE OCBOCHHE
coJIepsKaHUM 00pPa30BaHHUSA 10 NpeaAMeTy « XHUMHUS)

Cogep:xanue BUAOB aesTenbHOCTH oOydaromuxcsi ¢ 3[IP Ha ypokax XUMHHM ompeaesnseTcss uX
ocoObiMU 0OpazoBarenbHbIMU TIOTpeOHOCTSIMU. [lomumo mmpoko ucnoasdyembix B OOIT OO0
oOumx ans BceX OOy4aroUIuXcs BUIOB JIEATEIBHOCTH CJENYeT YCHUJINTh BHJbI JESTEIbHOCTH,
crenugUIHbIe A JaHHOM KaTeropuu oOydarouiuxcs, Uis 00ecredeHus] OCMBICIEHHOTO OCBOCHHUS
collepkaHus 00pa3oBaHUA IO MPEIMETYy: YCHICHHE MPEAMETHO-MPAKTHUYECKON NESTEIbHOCTH C
aKTUBU3AIMEH CEHCOPHBIX CHCTEM; YepeOBaHHE BUIOB ACITEIbHOCTH, 3aJICCTBYIOLIUX Pa3IHUHbIC
CEHCOpHBIE CHCTEMbI; OCBOCHHE MaTepuaja ¢ OMOpOil Ha alrOpUTM; «IIOMIArOBOCTH» B W3YYEHUU
MaTepuasna; HCIOJb30BaHUE JOMOJHUTEIHHON BHU3YadbHOM OMOphI (TUIaHBI, OOpa3lbl, CXEMBI,
mabIoHbI, onopHble Tabnuiel). g pazutus y oOydaromuxcs ¢ 3[IP ymeHus nenatb BBIBOABI,
(hopMHUpOBaHMS TPAMOTHOTO PEYEBOTO BBHICKA3bIBAHUSI HEOOXOIMMO HCIIOJIb30BaTh OTIOPHBIE CIOBA U
knume. Oco0oe BHUMaHHWE ClEAyeT YAETUTh OOYUEHHIO CTPYKTYPHPOBAaHUIO MaTepuana:
COCTaBIIEHHE PHCYHOUHBIX M BepOaNbHBIX CXEM, COCTaBJI€HHE TaOJHI, COCTaBICHHE
KIaccupuKauu ¢ O0O003HAYEHHBIMH OCHOBAHHMSIMH s KJacCU(PUKAIMM ¥ HAMOJHEHHE WX
MpuMepamu U Jp.

IIpumepHas TemaTHueckas ¥ TepMuHoJorndeckas jekcuka coorserctsyer OOIT OOO.

Hns  obywaromuxcs ¢ 3IIP cymecTBEHHBIMH SBISIOTCS TPHEMBI PAabOTBI € JIEKCHYECKHM



MaTtepuanoM 1o npeamMery. [IpoBoauTcst cnenuanpHas paboTa MO BBEACHUIO B aKTUBHBIA CIIOBAph
oOydaronuxcss COOTBETCTBYIOIICH  TEPMHUHOJNOTHH. l3yuaemble TEpMHHBI BBOJSTCS  Ha
MOJINCEHCOPHOW ~ OCHOBE, OOs3aTeNibHAa BU3yaJbHas TOJJIEPXKKA, AITOPUTMBI  pabOTBI ¢
OMpCACIICHUEM, OITIOPHBIC CXEMBI JJIA aKTyaJIn3alluu TCPMHUHOJIOTUH.

Mecrto yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIM CTAaHAAPTOM OCHOBHOTO
obOmiero oOpazoBaHWs Y4eOHBIH TpeaMeT «XUMHUS» BXOIUT B TPEAMETHYIO 0OIacTbh
«EcTecTBEeHHOHAyUHBIE IPEAMETHI» U SIBISIETCS 003aTEIbHBIM U1 U3YYEHUSL.

VY4eOHBIM IJIaHOM Ha €€ U3y4yeHue OTBe/IeHO 68 yueOHBIX 4acoB — 2 4 B HEJIEI0 B 9 KJjacce.

Conepxanue yueOHOro npeaMera «XuMus», npeacrapieHHoe B [IpumepHoil paboueil nporpamme,
cootBerctByer GI'OC OOQO, pazpabotano ¢ yderoMm [IpumepHoit OCHOBHOI 00pa3zoBaTENbHOM

MIPOrpaMMbl OCHOBHOTO 001ero oOpa3oBaHMs 10 y4eOHOMY IMpenMeTy «XUMUs», COOTBETCTBYET
[IpumepHO#l amanTUPOBAaHHOW OCHOBHOM 00pa3oBaTENbHON MporpaMMe OCHOBHOTO OOIIEro
o0Opa3oBaHus 00yJarOIMXCS C 33JAEPKKOM MCUXUUECKOTO Pa3BUTHSI.

COIEPXAHUE YUEBHOI'O ITPEJIMETA «XUMMUS»

9 KJIACC

BemecTBo M XUMHYeCKasi peakus

[Tepuonnueckuii 3akoH. [lepronnueckass cucrema xumuueckux snnemeHtoB JI. M. Menneneesa.
Crtpoenune aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHYECKHX DJIEMEHTOB IMEPBBIX TPEX
MEePUOOB, KaJIWs, KaIbIMS W WX COCAWHEHUH B COOTBETCTBHU C TIOJIO)KCHHEM DJJIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BUIbI XUMUYECKON CBS3HM. THIBI KPUCTALIUYCCKUX PEHIETOK, 3A8UCUMOCHIDb
CBOLCE gewecmsd om Muna KPUCMALIUYECKoU PeuémKu U 6U0a XUMUYEeCKolU C853U.
Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIECTB (MEXIyHApoJHas W TpHUBHAIbHAs).
XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSANIMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYEeCKUX
COCIMHCHUH, FT€HETUYECKAsl CBSI3h HEOPTAaHMYECKUX BEIIIECTB.

Knaccudukanus XuMHYECKHMX peakIui 10 pa3jIuvHbIM IpU3HaKaM (10 YHCIYy W COCTaBy
YUYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO CTeTNeHEeW OKHCICHUS

XUMHUYECKUX DIIEMEHTOB, IO obOpamumocmu, NO ydyacmuioo Kamamuzamopa). IK30- U
SHAOTEPMHUUECKHUE pEeaKUu. Tepmoxumuieckue ypagHeHus.

Ilousmue o ckopocmu xumuueckou peakyuu. Ilonamue 06 obpamumvlx U HeOOPAMUMBIX
xumudeckux peaxkyusx. Illonamue o 2comocennvix u 2emepocennvix peakyusx. Illowamue o
xumudeckom pasHogecuu. CmewjeHue Xxumuyeckoeo pasHogecus. Dakmopwbl, erusAwWUe HA
CKOPOCMb XUMUYECKOU PeaKyuu U NON0HCEHUE XUMULECKO20 PABHOBECUL.
OKHCIIUTEIIEHO-BOCCTAHOBHUTEIIHHEIC peakuuu, AIIEKTPOHHBIN baaHC OKHMCIIMTEILHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBlieHHE YPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BAaHMEM METO/Ia HIEKTPOHHOTO OanaHca.

Teopus 37EKTPOJUTUYECKONW AUCCOLMAIMU. DIEKTPOJIUTUYECKAsT JUCCOIMANUSA. DJIEKTPOJIUTHI U
HEeRNIeKTPONIUThL. KaTuoHbl, aHUOHBI. Mexanuzm ouccoyuayuu eewjecms ¢ paziudHbIMu GUOAMU
xumuueckou ceazu. [louamue o cmenenu ouccoyuayuy. CUNbHBIE U ca0ble dJEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YcIoBuUsl MPOTEKaHUsS peakinii MOHHOTO oOMeHa 10 KoHIa. [lonHble u
COKpaILlEHHbIE HOHHBIE YPAaBHEHHUS peaklnii. XMMUUYECKHE CBOKWCTBA KUCIIOT, OCHOBAHUW U COJIEN B
CBETE TpeJCTaBlIeHUN 00 sJekTpoiuTuyeckoil mucconuanuu. Cpema pactBopa. KadecTBeHHBIE



peaknMu Ha KaTHOHBI M aHUOHBIL: XJIOpUI-, OpOMUA-, MOAMI-, CylIb(ar-, KapOOHAT-, CHIIMKAT-,
docdar- aHUOHBI; THIPOKCH/I-UOHBI; KATHOHBI AMMOHWUSI, MAarHUsI, KJIbIHSI, TFOMUHUS, JKene3a (2+)
u (3+), menu (2+), HUHKA, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMHYECKUA  JKCIEPUMEHT:  O3HAKOMJIEHME €  MOJEISMHM  KPHUCTAUIMYECKUX  PEMIETOK
HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMETAJUIOB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x10puaa HaTpuUs); UCCIEAOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakUuu OT BO3AEHUCTBUS
pa3NUYHBIX (PAKTOPOB; HCCIEIOBAHNE AJIEKTPOIIPOBOJHOCTH pPACTBOPOB BEIIECTB, IIpoliecca
JUCCOLMAlMU  KUCJIOT, LIenoded u coyiell (BO3MOXKHO HCIIOJIb30BAHWE BHUJEOMATEPHUAIIOB);
IIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOUIMX TNPU3HAKUM NPOTEKAaHUs pEaKUUil HOHHOTO oOMeHa
(oOpa3oBaHue ocasiKa, BbIICJIEHUE ra3a, 00pa30BaHKUE BOJIbI); ONBITOB, MITIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue, peakUuu pas3ioXKeHHs, COEAUHEHHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 KAUECTBEHHBIX peaklUii Ha HOHBI;, PEelIeHUe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl M UX cOeIMHEHUS

OOmiast xapakTepucThka rajaoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CTpoeHrne W (PU3MYECKHME CBOMCTBA MPOCTHIX BEIMIECTB — TaJOTEHOB. XUMHUYECKHE
CBOICTBa Ha mpuMepe xjopa (B3auUMOJEHCTBHE C MeTaUIaMH, HEMETaJUlaMH — BOJOPOJOM U
KHUCIIOPOJIOM, wenouamu). XaopoBogopoa. CoisiHas KHUCIOTa, XUMUYECKUE CBOMCTBA, noyueHue,
pUMeHeHue. [eticmeue xaopa u X10poeooopooa Ha op2aHusm yenosexka. BaxHeilne Xmopuasl U
MX HaXO0XJICHUE B MPUPOJIE.

OO6mras xapakrepuctuka 3nemMeHToB VIA-Tpynmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB KHCJIOPOJa U

cepbl. XapaKTepHbIC CTEIICHH OKHCIICHUSI.

Crpoenne u ¢u3NUeCKHe CBOWCTBA MPOCTHIX BEIIECTB — KHCJIOPOJAa M CEPbl. AJUIOTPOITHBIC
MOIU(UKAITIH KUCIOPOIa U Cepbl. XUMUYECKHAE CBOMCTBA Cephl (B3aUMOJICHCTBHE C HEMEeMAlIaMU
— BOJIOPOJIOM U KHUCIIOPOJIOM, METAJIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBojiopoi: cTpoeHHe, (PU3MYECKHE M XUMUYECKUE CBOMCTBA (KHCIOTHBIE U BOCCTAHOBUTEIIBHBIC
cBoiicTBa). OKCHIIBI CEphl KaK MPEICTABUTEIHN KUCIOTHBIX OKCHIIOB. CepHas KUCIOTa: (hU3NYEeCKHe
U XUMHUYeCKue cBoicTBa (oOmme u crnenududeckue). Coau CEpHON KHUCIOTHI, KayeCTBEHHAs
peaknus Ha cyinbdar-uoH. CepHUCTas KUCIOTA. Xumuueckue peaxyuu, Jexcawyue 8 OCHO8e
NPOMBIUAEHHO20 CNOCoOA NonyueHus cepHoll Kuciomul. HaxoxneHue cepbl M €€ COSIMHEHHH B
npupoje. IIpuMeHeHHe cepbl U €€ COCAMHEHWH B OBITY M B MPOMBIIUICHHOCTH. Xumuyeckoe
3azpsAsHenue OKpyicarujeli cpedvl CoOeOUHEHUAMU cepbl (KUCLOmHbIe 00HCOU, 3a2pA3HeHUe 8030YXa
U 8000EM08), CNOCOOBL €20 NPedoMBPAUJCHUSL.

OOmiast xapaktepucTtuka 9ieMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB a3oTa H
dbocdopa, xapakTepHbIC CTEICHH OKHCIICHUS.

A30T, pacnpocTpaHeHHE B NPHUpPOJE, (PU3MUECKHEe W XUMHUECKHUE CBOMNCTBA (B3aUMOJCHUCTBUE C
MeTaJUTaMU U HEMETAJUTaMU - KHCIOPOJIOM M BOJOPoJioM). KpyroBopot a3ora B npupojie. AMMHAK:
bu3nveckue M XUMHUYECKHE CBOWCTBA (OKHCIIEHHE, OCHOBHBIC CBOWCTBA BOJHOTO PAacTBOpA),
nonyyenue w mnpuMmeHenue. CoJM aMMOHHSA: COCTaB, (U3MYECKHE W XHMHUYECKHE CBOMCTBa
(pasnoxeHue, B3aUMOJCUCTBUE CO IIEIOYaMH), MpuUMeHeHHe. KauecTBeHHash peakiiusi Ha HMOHBI
aMMOHUS. A30THasl KUCJIOTa, € (U3NYECKUE M XMMHUYCCKHE CBOWMCTBA (0OIIMe U crieruduyuecKue),
nonyuenue. Hutpatel (pa3noxkeHue). A30THUCTas KucjioTa. VCHosbp30BaHWE HUTPATOB M COJICH
aMMOHHMSI B KaueCTBE MHUHEPAIBHBIX yIOOpeHUH. Xumuueckoe 3acpssueHue oxpyxcaioujell cpedvl
COeOUHeHUAMU a30ma (KUCIOmMHble 00HCOU, 3a2PA3HEeHUe 8030YXd, NOUEbL U B000EMOE).



®Dochop, amromponnvie moouguxayuu Gocgopa, PUNYECKUE € XUMHYECKHE CBOHCTBA
(B3aUMOJCHCTBUE C METaUIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHbIMU dA30MHOLU U CEPHOU
kucromamu). Oxcun pochopa (V), opropochopHast kuciaora: GU3NUESCKUE U XUMHUYCCKHE CBOCTBA,
nonyyenue. Ilonamue o MuHepanvHbiX YOoOpeHusax: Humpamvl u ¢ocghamel. Ilonamue o
KOMNIIEeKCHbIX yO0oOpenusx. OOmas xapakrepucTuka 3ieMeHToB I[VA-rpymmel. OcoOeHHOCTH
CTPOCHHUSI aTOMOB YTJIepOoJia U KpeMHHUs. BaleHTHOCTD M XapaKTepHbIE CTENEHH OKHCIICHUS aTOMOB
yriaepojia ¥ KpeMHus. PacripocTpanenue yriiepoaa B IpUPOJIE, XapaKTepHbIE CTEIICHH OKUCIICHHS.
VYraepon, amtoTponHbie Momudukanuu (rpadur, anmas), GU3NYECKHEe U XUMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAIIIAMHU, HEMETAIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU
u cepuou xucromamu). Ancopouusa. Kpyroopor yriepoma B mpupoae. OKCuUIbpl yrieponaa, HUX
¢bu3nvecKne 1 XMMUYECKHUEe CBOWCTBA, MOJyIeHHE U IPUMEHEHNE, ICHCTBIE HAa OPraHN3M YeJIOBEKa.
Oxonoeuueckue npobaemvl, cesa3aHHble ¢ OKcuoom yenepooa(lV); eunomesa enobanvHoeo
nomenieHus. KiumMama, napHuxosviti d¢hgpexm. YTONbHAs KHACIOTA U €€ COoNM, MX (U3NYECKUe M
XAMUYECKHE CBOWCTBA, no/iyueHue u npumeHenue. KadecTBeHHass peakuus Ha KapOOHAT-HMOHBI
Hcnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIINIEHHOCTH U CEITLCKOM XO35HCTBE.

OO6mue mpencraBiaeHuss 00 OCOOEHHOCTAX COCTaBa U CTPOCHUS OPTaHUYECKUX COEIUHEHMM
yrieposaa (Ha IpuMepe MeTaHa, STWIIEHA, 9TaHOJA, YKCYCHON KUCIIOTHL. VX cocmas u xumuyeckoe

cmpoenue. Knaccugpukayus opeanuueckux egeuwjecms. lloHATHE 0 OHONOTHYECKH BaKHBIX
BEIIECTBaX: KUPaX, OeIKax, yriIeBoJAax — M WX POJIHM B KU3HU YeJoBeKa. Mamepuanbhoe eOuHcmeo
OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHUII.

Kpemnwii, ero ¢puznveckne u XMMUYECKHE CBOMCTBA (HA MIPUMEPE B3aUMOJACUCTBHUS C METaJUIaMH U
HeMeTajulaMu), noayuenue u npuMmeHeHue. Coedunenus «kpemuuss 6 npupoode. Oowue
npeocmasnenus 06 okcude kpemuua(lV) u xpemnuesoti xucirome. Cunuxamvl, puzuueckue u
XUMUyeckue ColUCmed, NoaydeHue U npumeHeHue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
NEKMPOHHOU, Ccmpoumenvholl u op.). Badicneiiwue cmpoumenvhvie mamepuanvi: Kepamukd,
cmekno, yemenm, 6emon, dcene306emon. I[lpodremvl 6€30nACHOC0 UCNONL308AHUSL CIPOUMENTbHBIX
Mamepuanos 8 NOBCEOHE8HOU HCUZHU.

XUMHUYECKUH OSKCIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI; TPOBEJICHHE KAYECTBCHHBIX PEAKIMi Ha XJIOPHI-UOHBI M HAONIOJICHHE TPU3HAKOB HX
MPOTEKAHMsSI, OTBITHI, OTpaXAroIue (U3NYCCKUE M XUMHYECKHUE CBOWCTBA TAJIOTEHOB M UX
COCIMHEHUH (BO3MOXXHO WCIIOJIb30BaHHE BHUJICOMATEPUAIOB); O3HAKOMIJICHHE C oO0Opas3iaMu
XJIOpUIOB (TaJOTCHUIOB); O3HAKOMJICHHME C OOpas3iiaMu cepbl U € COeJAMHEHHSIMH (BO3MOYKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIIOB); HAONIOJEHUE Tpollecca OOYTIIMBaHMUS caxapa IOJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI; M3yYCHHE XHUMHYECKMX CBOMCTB pa30aBJICHHOH CEpHOM
KHCJIOTBI, TPOBEJCHHE KA4YeCTBEHHOW peakiuu Ha Cylb(aT-uOH W HAONIOJCHHUE TpU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHWE C (DU3MYECKHMHU CBOMCTBAMH a30Ta, ¢ochopa M UX COCAMHCHHIA
(BO3MOXKHO HCHOJB30BAHUE BUIEOMATEpHUATIOB), 0Opa3liaMu a30THBIX U (POCHOpPHBIX yHIOOpEeHUit;
MOJIyueHHE aMMHaKka M M3y4YeHHE €ro CBOWCTB;, MPOBEIEHHWE KAYECTBEHHBIX pPEaKIMil Ha HWOH
aMmmMoHusi u  (QochaT-MOH W  U3yUEHHE TPU3HAKOB MX TMPOTEKaHWs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ MEAbI0 (BO3MOYKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB);
M3y4YeHHE MOJeNiell KPUCTAIIMYEeCKUX pPemETOK anMasa, rpadura; 03HAKOMIIEHHE C MPOIECCOM
azcopOIMu  pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U YCTPOMCTBOM MPOTHBOTa3a;
MOJIyUYeHHUE YTIIEKUCIIOTO Ta3a U U3y4eHHE €ro CBOWCTB; MPOBEICHUE KAYECTBEHHBIX PEaKIMil Ha
KapOOHAT- U CHJIMKAT-UOHBI M M3YUYE€HHE TMPU3HAKOB WX MPOTEKAHUS, 03HAKOMIICHHE C MPOIyKIIHeH
CIWJIMKATHON TPOMBINIJICHHOCTH; PEIIeHHEe SKCIEPUMEHTAIbHBIX 3aJady 1o Teme «BaxHeilmue
HEMETAJLIIbI U UX COCTUHEHUS.



MeTaJuIbl M MX COETMHEHUS

OOmiast XxapaKTepuCTUKAa XMUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM WX TIOJIOXKCHHUS B
[Tepuonnueckort cucreme xumuueckux a3iiemeHToB [l M. MenzgeneeBa M CTpOECHHS aTOMOB.
Crtpoenne MeTauioB. MeTajuinyeckas CBA3b W METAJUIMYECKas KpUCTAJUIMYECKas peméTka.
DNEKTPOXUMHUYECKUHN sl HAIPSDKEHU MeTaioB. Ou3nueckre U XUMUYECKUE CBOMCTBA METAJIJIOB
(B3auMOJENCTBHUE C KHUCIOPOJOM, BOJOH, KucioTtaMu). Obwue cnocobvl NOLyYeHus Memaiios.
llonsamue o Kopposuu memannos, 0CHO8Hble CnOCOObl 3auumel ux om kKopposuu. Cnuasgvl (cmanw,
yyeyH, OIOpantoMuHutl, OpoH3a) u ux npumeHenue 8 Obimy U NPOMbIULLIEHHOCTU.

[[{esounble MeTaibl: moJiokeHue B llepumoamdeckod cucreme XuMUYeCKHX snemeHtoB J[. W.
MenneneeBa; ctpoeHue atoMoB. Haxoxxaenue B npupoje. Pu3nyeckne U XMMUYECKUE CBOWCTBA

(Ha mpumepe Hatpus W Kanus). OKCHIBI U THAPOKCUABI HATpus U Kanus. [I[puMeHeHne menouHbIX
METAJVIOB U UX COCTMHEHUN.

[IlenoyHo3emMenbHBIE METAJUIBI MArHWUA M KalblMil: noJiokeHue B Ilepmoanueckon cucreme
xuMuueckux anementoB JI. M. MenaeneeBa; cTpoeHHME HMX aTOMOB; HAaXOXKJICHHE B MPUPOJE.
OuU3NYECKME W XHUMHUYECKHE CBOWCTBA MarHus W Kaublus. BaxHeWiline COCIWHEHUS KaJlbIUs
(oxcua, TUAPOKCH, COJH). KécmKrocmb 800bl U CHOCOOBL €€ YCMPaHeHUsL.

AmomuHnil: nosoxenue B llepuoandeckon cucrteme xumuueckux snemeHtoB . M. Menneneena;
CTPOCHHE aToMa; HaxOXAeHHEe B mpupojae. Puznyueckne W XUMHUUYECKHE CBOWCTBA ATIOMHHHS.
AmMdoTepHbIe CBOMICTBA OKCHIA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: monoxkenue B Ilepuomnueckoi cuctemMe xumudeckux snemeHToB . M. MenpeneeBa;
CTPOCHHME aTOMa; HaxoxJeHue B npupoje. dusznueckne M XUMUYECKHE CBOWCTBA JKeje3a
(B3aMMOICHUCTBHE C METAITIAMHU, KUCIOTaMU M coJisiMH ). OKcuibl, THAPOKCU Bl U conu xene3a(ll) u
xene3a(Ill): cocras, cBoiiCcTBa U nonyueHue.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3l[aMi METa/lIOB U CIUIaBOB, UX (PU3MYECKUMHU
CBOMCTBaMM; H3y4YEHHE pe3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHAA KaJIbIHUsI U HATPHS C BOJOU (BO3MOYKHO
UCI0JIb30BAHME BUJCOMATEPHANIOB); HCCIEIOBAHME CBOMCTB >KECTKOM BOJBI; IMpoliecca TOPEHUS
xKeyesa B KHUCIOpoje (BO3MOXKHO HCHOJIb30BaHHE BUACOMATEPUAIOB); MPU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaJbIMs, aIFOMUHUSA, THHKA, xene3a(ll) u sxemneza(Ill),
meau(Il)); naGmronenue u omrcaHue MPOLECCOB OKpAIIMBAHUS IUIAMEHH MOHAMM HATPHS, KalIUusi U
Kanplusl (BO3MOKHO HCIIOJIB30BAaHKME BHJIEOMATEPHANIOB); HCCIEA0BaHHE aM(OTEpHBIX CBOMCTB
TUAPOKCHIA AJIOMHMHMS WU THAPOKCUIA IIMHKA; PEIICHHE SKCIIEPUMEHTABHBIX 337ad IO TeMe
«BaxHelme MeTamibl U UX COCTUHEHUS.

Xumusa u okpyscaowyan cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuansvt 8 no8CeOHE8HOU JHCUZHU 4eN0BEKA.
Xumus u 300posve. bezonacHoe ucnonv3osanue sewyecms U Xumuyeckux peaxkyuti 8 ovimy. Ilepsas
noMoOWb NpU XUMUYecKux ooxcoeax u ompasieHusx. OCHOBbI IKOI02UHECKOU 2paAMOMHOCHIU.
Xumuueckoe 3azpsazneHue okpyxcarouieli cpeowvl (npedeivhas 00nyCmumas KOHYeHmpayus eeujecma
— IJIK). Ponb xumuu 6 peutenuu 3K0102U4ecKux npooiem.

Ilpupoounsie ucmounuku yeneeoo0opooos (yeolb, NpUupooOHbll 2a3, Hegpmy), NPOOYyKmMsvl UX
nepepadoomxu, ux poib 6 6bIMmy U NPOMbIULIEHHOC.

Xumuueckuti IKCnepumenm. usyldeHue 06p6131/;06 mamepuailos (cmemo, cnjaevl memanioes,
nojiumeprbsle Mamepuaﬂbl).

MexnpeamerHble CBA3H
Peanuzanus MeXnpeIMETHBIX CBA3E€M NpU M3YYEHUMM XHMHHU B 9 Kilacce OCYLIECTBIISIETCS 4YEpe3
UCTOJb30BAHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX NOHATHH, TaKk M TOHATHH, SBISIOMIIMXCS



CUCTEMHBIMH I OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO11re ecTeCTBEHHO-HAyYHbIE MMOHATHS: HayYHBIN (DaKT, rUMoTe3a, 3aKOH, TEOPHs, aHAJIH3, CHHTE3,
KJIaccu(uKanus, NepUOJUYHOCTb, HAOMIOACHUE, OHKCIEPHUMEHT, MOJEIUPOBAaHUE, H3MEpPEHHE,
MO/IeJb, SIBJICHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOTHS, MaTEepUaIIbIL.

®u3uka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIHJ, U30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJNA, AJIEKTPUYECKUI 3apsi, MPOBOJAHUKH, MOJIYIPOBOJHUKH, AUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Te€J0, OOBEM, arperaTHoe COCTOSIHME BEUIECTBAa, ra3, pPAcTBOP, PacTBOPUMOCTb,
KpUCTAJIJIMYECKas PELETKA, CIUIaBbl, GU3NYECKHE BEIUYMHBI, €AUHUIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢QorocuHres, apixaHue, Ouocdepa, OSKOCUCTEMa, MUHEpaJIbHbIE YIOOpEHHS,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpasbl, TOPHbIE MOPOJbI, IOJIE3HbIE HCKONAEMBbIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

BoinojiHeHue NMPAKTUHIECCKUX paﬁoT

[Ipu mpoBeneHHUH MpakTHYECKON pabOThl KaXAblil ee 3Tam BbINOJHsAEeTCA oOyyatouumucs ¢ 3I1P
BMECTE C y4YUTeJIeM U MOJ €ro pykoBOACTBOM. Ha pocke 00si3aTesIbHO BBIBEIIMBAIOTCS IpaBUIIa
TEXHUKH 0€30IaCHOCTH, COOTBETCTBYIOIME JaHHOMY BHUAY paOOThl, JaeTcs NpaBUJIbHAS 3alKCh
dbopMyn M ykaspIBaeTcs Lesb MNpoBeaeHus pabotel. [Ipu HeoOXoauMOCTH nHaeTcsi BHU3YyalbHBIN
QJITOPUTM BBITMIOJIHEHUS 3aJjaHUs. DTO CIOCOOCTBYET OCO3HAHHMIO OOYYaIOUIMMMCS BBINOIHIEMBIX
JIEMCTBUI U MOJYYEHHOTO pe3ysbTara.

IIpumepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHAJIbI 10 XUMUHU

Jlis  opraHM3aliii  TpOBEpPKH, ydeTa W KOHTPOJIA 3HAHUM oOydarluxcs 10 MpeaMeTy
MPelyCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENIbHBIE PA0OThI, 3aU€Thl, MPAKTUYECKHE PabOTHI,
tectupoBanne. OTHUM U3 METOJOB KOHTPOJIA pe3ylbTaToB 00ydeHus oOywatommxcs c 3IIP
SIBJIIETCS METOJ MOJIMBAPUATUBHOTO KCIPECC-TECTUPOBAHUS C KOHCTPYUPYEMbIMH oTBeTaMu. Ero
OTJIMYUTEIILHBIMUA YEepTaMU SBISIOTCA OINEPATUBHOCTh, BBICOKAs CTENEHb WHAMBHUAyaTU3allUd
3HAHUI, CPABHUTEIHHO MaJible 3aTPaThl BPEMEHU U TPYJla Ha MPOBEPKY OTBETOB 0OYUYAOLIUXCA.

Hns obyuaromuxcs ¢ 3[IP Bo3MoxHO u3MeHeHHe (OPMYIMPOBKHM 3a/JaHUIl Ha «IIOLIArOBYIO»,
ajanTauus npeasaraeMoro oOydaromemycs TEeCTOBOro (KOHTPOJBbHO-OLIEHOYHOTO) Marepuaa:

WCIOJIb30BAHME YCTHBIX W MNHUCHBMEHHBIX HMHCTPYKLMH, YOPOIICHHE JUIMHHBIX  CJIOXHBIX
(GbOpMyTUPOBOK HMHCTPYKIIMM, pEIIeHHEe C OMOpoil Ha alropuT™, o0pasell, HCIOIb30BaHKe
CHpaBOYHON MHGOPMAIUH.

I[NIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHU S YUYEBEHOT'O TTPEJIMETA «XUMHWS1» HA
YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHU A

B nenom pesynbratsl ocBoenus odyyatorumucs ¢ 3[IP yueGHOro mpeamera « XuMus» COBMAIAIOT C
pe3ynbTaTaMu MpUMEpHOW paboueil mporpaMMbl OCHOBHOTO oOmiero oOpa3oBanusa. HawmGomnee
3HAYUMBIMHU SBIISFOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBaAIlUA K O6y‘-IeHI/IIO n ueneHanpaBneHHoﬁ Mo3HaBaTeIIbHOM JACATCIIBHOCTH,



YCTaHOBKA Ha OCMBICJICHHUEC JIMYHOT'O OIIbITA, Ha6JIIOI[eHI/II71 3a XUMHUYCCKUMU SKCIICPUMCHTAMU,

OopucHTaludA Ha IpaBUjla HWHAWUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30I1acHOTO MOBCACHUSA IIPpU
B3aHMOHeﬁCTBHH C XUMHNYCCKHUMHU B€IECTBAMU U COCIUHCHUAMMU,

IIPAKTUYECKOE M3y4eHUEe MNpodeccuii M Tpyda pa3IMdHOIO poJia, B TOM 4YHCIE HA OCHOBE
MIPUMEHEHMSI U3Yy4aeMOTI0 MIPEIMETHOrO 3HaHUs (HanpuMep, 1ab0paHT XUMHUUYECKOTO aHalln3a);

YBaXXEHHUE K TPYLy U pe3yibTaTaM TPYAOBOU IEATEIBHOCTH;
TOTOBHOCTh K OCO3HAHHOMY IOCTPOEHUIO JajbHeHIIel HHIMBUIYaIbHONW TPAeKTOPUN 00pa3oBaHUs
Ha OCHOBE OpPHEHTUPOBKM B Mupe mpodeccuii U MNpodecCHOHATBHBIX MPEANOYTEHUH,

YBaKUTEJIBHOTO OTHOILIEHUS K TPYLY;

OCO3HAHHE CBOETO IMOBEAEHUS C TOUKH 3PEHHUS OMACHOCTH WM O€30MacHOCTH JUIsl ce0sl WU IS
OKPYKAIOITNX;

OCHOBBI 3KOJOTHYECKON KyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHUYECKOTO
MBIIILJIEHHS], TPUOOPETEHNE OTbITa SKOJOTHYECKH OPUEHTUPOBAHHON MPAKTHUECKOH 1EATEIbHOCTH B

KU3HCHHBIX CUTYyallHAX,

OCO3HAHME TIOCJICACTBUN U HETIPHUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS AIKOTOJISI, HAPKOTHUKOB,
KypeHHs1) ¥ UHBIX (OpM Bpeaa s GU3UIECKOTO M IICHXUYECKOTO 3I0POBBS;

MPUHSATHE PEIICHUH B )KM3HEHHON CUTYallMi Ha OCHOBE MEPEHOCA MOIYUYEeHHBIX B X0J1e O0ydeHUs
3HAHWUN B aKTyaJIbHYIO CUTYAIlUIO0, BOCTIOJHATH 1eUIIUT HHPOPMALIHH;

T'OTOBHOCTB OT6I/IpaTB H HCII0JIb30BaTh HYXHYIO I/IH(i)OpMaI_II/IIO B COOTBETCTBHUU C KOHTCKCTOM
JKU3HEHHOM CUTYyalluu.

METAIIPEIMETHBIE PE3YJIbTATDBI
Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHABAM ETbHBIMU OCIICIEUAMU:
BBISBIIATH IPUYMHBI U CIIEICTBUS IPOCTBIX XMMUYECKUX SIBIICHUM;

OCYIICCTBJIATH CPpaBHCHMUC, KJ'IaCCI/I(I)I/IKaL[I/IIO XHUMHWYCCKHNX BCIICCTB IIO 3aJdHHBIM OCHOBAHHUSIM H
KpUTCPpUAM TSI YKA3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTUYCCKOC CYKIACHUC ITOCJIC NPECABAPUTCIBHOIO aHaJIN3a, BKIIHOYAIOMICC YCTAHOBJICHUC
MMPUYNHHO-CJICACTBCHHBIX CBH3CI>1;

BBISBIIATH 1€(UIUTHI HH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX JUISl peLICHHsI OCTaBJIEHHON 3a/1a4H;
peoOpa3oBbIBATh HH(OPMALIMIO U3 OJTHOTO BUAA B APYroi (TabIUILy B TEKCT U 1Ip.);

CO31aBaTb, NMPUMCHATL U HpeO6pa3OBLIBaTL 3HAKU U CHUMBOJIbI, MOJCIIN U CXEMbI I PCIICHUA
y‘Ie6HLIX M IO3HABATCJIBHBIX 3aJa4 C IIOMOIIBIO II€aarora,



C IMIOMOIIBIO II€garora NpoBOAUTb XUMHUYECKUU OIIBIT, HECJI0KHBIN SKCIICPUMCHT, IJIsI YCTAHOBJICHUA
OCOOCHHOCTEH 00BEKTa HM3Y4YCHHS, NMPUIMHHO-CIICACTBCHHBIX CBSI3€d M 3aBUCUMOCTEH OOBEKTOB
MEXIy CO00ii;

C TIOMOIIBIO TMEAAarora WM CaMOCTOSATENFHO (HOpMyaHpoBaTh OOOOMIEHUS M BBIBOJABI TI0
pe3ysibTaTaM NMPOBEAEHHOTO HAOIIOICHHUS, OIIBITA;

IMPOTrHO3UPOBATH BO3MOKHOC PA3SBUTHC XUMHUUYCCKUX MMPONECCOB U UX IMOCIICACTBUA,

UCKaTh WIK OTOMPATh MHPOPMALUIO WIH JaHHBIE U3 HCTOUYHUKOB C YUETOM IPEUI0KEHHON yueOHOM
3a/1a4y U 3aJIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU OCHUCMEUAMU:

OpraHM30BBIBATh y4yeOHOE B3aMMOJEWCTBHE B Ipymnme (ompenensiTh OOIIME LEIH, paclpeacisTh
POJIK, T0TOBAPUBATHCS IPYT C APYTOM U T. [1.).

C TIOMOIIBIO II€Jarora HWJiIM CaMOCTOATCIBHO COCTaBJISATb YCTHBIC W IMHCBMCHHBIC TCKCTBI C
HCIIOJIb30BAHUEM HUIITIOCTPATUBHBIX MAaTCPUAJIOB IJIS BBICTYIIJICHUSA TIEPET ayJII/ITOPPIeﬁ;

OpraHM30BBIBATH y4EOHOE COTPYJHHUYECTBO U COBMECTHYIO [I€TEIBHOCTh C YYHUTEIEM U
CBEpPCTHHUKAMHM; paboTaTh MHAMBUAYAJIHLHO U B TPYIE: HaXOOUTh OOIlee pelieHne U pa3pelaTh
KOH(IUKTEI Ha OCHOBE COTJIaCOBaHMSI TO3MLIMA M y4yeTa HWHTEPECOB; (OPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

OLICHMUBATh Ka4€CTBO CBOCI'O BKJIaJa B 061].[1/[17[ IMPOAYKT, IPUHUMATD 1 PasaCiIsATb OTBETCTBECHHOCTb U
IIPOABJIATE TOTOBHOCTD K IIPEAOCTABIICHUIO OTUCTA IIEPET rpynnoﬁ.

Oenadenue yHugepcanbHoIMU YUeOHbIMU PECYIAMUBHBIMU OCUCH BUAMU:
0OHapyXKUBaTh U GOPMYJIUPOBATH YUEOHYIO TPOOIEMY, ONIPEACIIATD 1IETb YICOHOU eI TEIIBHOCTH;

BJIaACTb OCHOBAMH CaMOKOHTPOJIA, CaMOOLICHKH, IIPUHATHA peI_HCHI/Iﬁ U OCYHICCTBJICHUA
OCO3HAaHHOTI'O BbI60pa B yqe6H0171 U TI03HABaTeIIbHOM ACATCIBbHOCTH,

COOTHOCUTh CBOM JEUCTBUSl C IUIAHUPYEMBIMH PE3YJIbTATAMM, OCYLIECTBIATH KOHTPOJb CBOEH
JEeSITeNIbHOCTH B Ipoliecce JOCTHXKEHUs pe3yibTaTa, OMpEeNeNsTh CHOCcOObl ACWCTBUI B paMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHMIA, KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBHU C
HW3MEHSIOLIENCS CUTYaLlUEH;

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U NpeJiaraTh IjiaH €€ U3MEHEHUS;

npeABUACTb TPYAHOCTHU, KOTOPBIC MOTYT BOSHUKHYTH ITPU PCIICHUN yqe6H0171 3a1a4u;

INOHUMATh HNPHUYNHBI, TI0 KOTOPBIM HE OBLI AOCTUTHYT TpCGyCMHﬁ pe3yiabTaT ACATCIIBHOCTH,
ONpCACIIATh IIO3UTHUBHBIC U3BMCHCHUS U HAIIPABJICHUA, Tpe6yroume JaIbHEHIIeH paGOTLI;

OCO3HAaHHO OTHOCUTHCA K APYIroMy YCIIOBCKY, €I'0 MHCHUIO.



HNPEIMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pe3yabTaToOB MO OCBOCHHIO 00S3aTEIBHOTO COJEPIKAHMUS, YCTAHOBIEHHOTO
JAHHOW MpUMEpHOW pabouel MporpaMMOM, BBIICTSAIOT: HAay4YHbIE 3HAHHUS, YMEHHS M CIIOCOOBI
NeNcTBUi, cierupuyeckue s yaueOHOTro nmpeaMera « XuMHUs), BUBI JESTEILHOCTH IO TIOJTY4YEHUTO
HOBOT'O 3HAHWS, €r0 WHTEPIIPETALNHU, MPEOOPA3OBAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU4COHBIX U
HOBBIX CUTYyallUsIX:

® [IPEJCTABIICHUE O 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUI MPUPOJAbI, MOHUMAaHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHMMHYECKOM HAyKM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTA O0IIEH KyJIbTyphl U MPAKTUUYECKON JESITEIILHOCTH YeJIOBEKa B
YCIIOBUSIX COBPEMEHHOTO 00I1eCTBa; TOHMMaHUE MECTa XUMUU CPEIU JAPYTUX €CTECTBEHHBIX
HayK;

® BIIAJICHHWE OCHOBaMH IMOHATUHHOIO ammnapara M CHMBOJWYECKOTO S3bIKa XAMHUU JUIS
cocTaBjeHus (GOPMYJT HEOPraHMYECKUX BEIIECTB, YPABHEHHN XWMHUYECKHX Deakiui (c

OTIOPOMl HA  aNrOpUTM yUeOHBIX JEWCTBHI); BIAJCHHE OCHOBAMHU XHUMHUYECKOU
HomeHknatypsl (IUPAC u TpuBnanbHON) U yMEHHE MCTIONB30BaTh €€ IS pelleHus yueOHO-
ITO3HABATENBHBIX 33Ja4 C IIOMOINBID YYMTENd; YMEHHE HCIIOJIb30BATh MOJAEIN JJIs
00BSCHEHUS CTPOCHUS aTOMOB U MOJIEKYJI IO aJITOPUTMY C OIIOPOM Ha ONpeAeTeHUS;

® [Ipe/ACTaBIEHUE O CUCTEME XMMHMUYECKUX 3HAHUM U YMEHHE C MOMOUIBIO YUUTENS IPUMEHATh
CUCTEMY XUMHYECKHX 3HAHUM [UI YCTAaHOBJIEHUS B3aUMOCBS3€M MEXIYy HW3YYEHHBIM
MaTepHuaJoM U IpU MOJYyYEeHHH HOBBIX 3HAHUH, a TaKKe B MPOLECCE BHINOJHEHUS yueOHBIX
3aJlaHu# ¥ NpU paboTe ¢ HCTOYHUKAMH XUMHUYECKON MH(GOpMAIH, KOTOpasi BKIIOYAET:

BAOKHEHIIINE XUMHUYECKHE MOHATHUS: XUMHUECKUN AJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE U
CIIOKHO€ BEIECTBO, OJHOPOJHAasT M HEOJHOPOJHAs CMECh, OTHOCHUTEIbHBbIE aTOMHAas H
MOJIEKYJISIpHAsi Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJSIPHBIA 00beM, OKCHU],
KHCIIOTa, OCHOBAaHME, COJIb (CpelHsisi), XMUMHUYECKash peakius, pPEakluu COCIWHEHUS, DPEaKIHUH
pa3joXKeHUusl, PEaKIHH 3aMeIleHUs, peakiuu oOMeHa, TerioBoM 3¢QeKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKIMH, PAacTBOP, MaccoBas J0JiI XUMHMYECKOTO 3JIEMEHTa B COCIWHEHUH,
MaccoBasi JI0Jis U MPOILIEHTHAs KOHIIEHTpAlUs BEIeCTBa B PACTBOPE, SIAPO aTOMa, AJIEKTPUUECKHI
CIIOM aTOoMa, aTOMHas opOuTaib, paAuyC aroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS, XMUMHUYECKas
CBSI3b, AJIEKTPOOTPUILIATEIBHOCTh, MOJIAPHAS U HEMOJSApHAs KOBAJIEGHTHAs CBs3b, MOHHAS CBS3b,
MeTajinyeckas CBf3b, KpHUCTAJUIMUECKas pelierka (aTroMHas, HWOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, aHUOH, DJJEKTPOJIUT M HE OHIIEKTPOJIUT, AIIEKTPOIUTUUECKAs
JIUCCOLMAIMs, pEeaKkUWd HOHHOTO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIIUH,
OKHCJIUTEIh M BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, DIEKTPOJIN3, XHUMHUYECKOE
paBHOBecHe, 0OpaTHUMbIe U HEOOpaTUMBbIE PEaKIUU, CKOPOCTh XMMHYECKON PEaKIINH, KaTaau3aTop,
npenenbHO gomyctumMas konuentpanus (ITIK), koppo3ust MeTannos, CIuiaBbl;

OCHOBOIIOJIAaratOIEe 3aKOHbI XWUMHU: 3dKOH COXPAHCHUS MACCHI, HepI/IO,Z[I/ILIeCKI/Iﬁ 3aKOH ]_I .
MeH,[[eJ'IeeBa, 3aKOH IIOCTOAHCTBA COCTAaBa, 3aKOH ABoraz[po;

TCOPHUU XUMHU: ATOMHO-MOJICKYJIIpHAA TCOPHUA, TCOPUSA BHCKTpOHHTHqCCKOﬁ JUCCOIIMAalHU, a TAKXKE
MPpEACTaBJICHUA O HAYYHBIX MCTOJaX ITO3HAHUS, B TOM YUCJIC SKCTICPUMCHTAJIBHBIX U TCOPECTHUICCKUX

MCTOZaxX UCCICAOBAHUA BCIICCTB U U3YUCHUSA XUMHUYCCKUX peaKuHﬁ;

¢ [IPCACTABJIICHHUC O HepHOHquCKOﬁ 3aBHCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB (paJ:[I/ch



aToMa, JIEKTPOOTPULIATEIILHOCTD), TPOCTHIX U CJIOKHBIX BEIIECTB OT MOJIOKEHUS 3JIEMEHTOB
B Ilepuonnueckoil cucreMe (B MajblX IEPUOAAX U TJIABHBIX MOATPYMNAax) U 3JIEKTPOHHOIO
CTPOCHHA aTOMa; YMCHHC OOBACHSTH CBSI3bL IIOJIOKEHHUS DJJIEMEHTA B HepHOIII/I‘ICCKOfI
CUCTCMC C YUCIOBBIMH XapPAKTCPUCTUKAMU CTPOCHHA ATOMOB XHUMHUYCCKUX JSJICMCHTOB
(coctaB u 3apsan sapa, oOmiee YHUCIIO 3JIEKTPOHOB), PACTIPEICICHHUEM DSJIEKTPOHOB I10
OHCPICTUYCCKUM YpPOBHAM AaTOMOB IICPBBLIX TPEX IMNCPUOAOB, Kajlud W KaJlbLUid,
KJIACCU(UITUPOBATh XHUMHYCCKHE JJIEMEHTHI C OINOPOM Ha OMNpeneieHus (QU3NISCKOro
CMBICTIA IIU(PPOBBIX JTAHHBIX IEPUOINISCKON TAOIHIIBI;

¢ YMCHHC KJ'IaCCI/I(bI/IIlI/IPOBaTB XUMHUYCCKHUEC JJICMCHTBI, HCOPraHUYCCKHUEC BCIICCTBA U
XUMHUYCCKHUEC PCAaKIIMU C OHOpOfI Ha CXCMBbI, OIMPCACIIATh BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA
XUMHUYECKUX 3JIEMEHTOB, BUJ XWMHUYECKOW CBA3M M TUIl KPUCTALIMYECKOM CTPYKTYphI B
COCAMHCHUAX, 3apda]l HOHA, XapaKTECp CpE€abl B BOJHBLIX pacTBOpax BCEHICCTB (KI/ICJ’IOT,
OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTENb 110 aITOPUTMY YUEOHBIX JIEHCTBUM;

® YMEHHME XapaKTepHu30BaTh C OIMOPOM Ha cxemMy (QHU3UUecCKHMe W XHMHUYECKHE CBOWMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJA, O30H, BOJAOPOM, TpaduTt, amMas, KpeMHHH, a3oT, docdop,
cepa, XJIOp, HaTPUH, KaJInid, MarHUH, KaJIbIMA, ATFIOMUHUHN, )KEJI€30) U CIOXKHBIX BEIIECTB, B
TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOJA, aMMHAK, XJIOPOBOJIOPOJI, CEPOBOIOPO, OKCHIBI U
ruapokcuabl MetamioB | - ITA rpymm, amomunusa, meau (II), nmnka, xeneza (II u III),
okcunsl yraepona (II u 1V), kpemuus (IV), azota u docdopa (Il u V), cepsr (IV u VI),
CEepHHCTas1, CEpHasi, a30TUCTas, a30THas, (GochopHasi, yrojibHas, KpEeMHUEBAsT KUCIOTAa U UX
COJIM); OMNHWCHIBATh C OMOPOW Ha TUTAaH W KIIOUEBBIC CJIOBA; YMEHHE MPOTHO3UPOBATH M
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS IOCIE
MPEABAPUTENIBHOTO aHadu3a IMO0J PYKOBOJCTBOM II€larora, NPHUMEHEHHE BEIIECTB B
3aBUCHMOCTH OT KX CBOMCTB, BO3MOKHOCTb IpPOTEKaHUS XMMHUYECKUX IPEBpALICHUN B
Pa3JINYHBIX YCIOBUSX, BIUSHUE BEHIECTB U XMMHUYECKHUX MPOIIECCOB HA OPraHU3M YEJIOBEKa
1 OKPYKAOIIYIO IPUPOJHYIO CPEAY;

® yMEHHE COCTaBJATh MO 00pa3ily, CXeMe, aITOPUTMY y4EOHBIX EeHCTBUN MOJEKYISIpHbIE U
WOHHBIE YpaBHEHHUs peakuuil (B TOM 4YHCIIE pEaKIUii MOHHOTO OOMEHAa M OKHCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUil), WUIIOCTPUPYIOIIUX XHUMHUYECKHE CBOMCTBA M3YyYCHHBIX
KJIAaCCOB / TPYII HEOPraHUYECKHX BEIIECTB, a TAKXKE MOATBEPKIAIOIINX T'€HETUYECKYIO
B3aMMOCBSI3b MEXIy HUMU;

® YMEHHME BBIYHMCIIATH OTHOCUTEIbHYIO MOJIEKYJISAPHYHO U MOJIIPHYKO MAacChl BEILECTB,
MAaCCOBYIO JIOJK0 XMMHUYECKOTO 3JEMEHTa B COEIMHEHHM, MAcCCOBYIO JIOJIIK BEIIECTBA B
pacTBope, KOJMYECTBO BEIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMopoil Ha obmre GopMyIbL;
YMEHUE MPOBOJAUTH PACUETHI IO YPABHEHUAM XUMHUYECKUX PEAKIUNA U HAXOJUTh KOJIUYECTBO
BEI[ECTBA, 00bEM M MacCy peareHTOB WJIM MPOAYKTOB pEaklMu C OMOpod Ha oOpasel,
ITOPUTM y4eOHBIX JCHCTBHIA,

e BIQJICHHE OCHOBHBIMM METOJIaMU HAy4yHOTO T[O3HaHUS (HAONIOJeHUE, HW3MEpEHUe,
AKCIIEPUMEHT, MOJICTUPOBAHUE) MPU M3yYECHUH BEIIECTB U XMMHUYECKUX SIBICHUN C OTMOPOM
Ha alNrOpPUTM Y4YeOHBIX JIEHCTBUH; yMeHHe cHOPMYyTUPOBATh IPOOIEMy U TPEUIOKUTH MyTH
€e pellIeHUsl ¢ TMOMOIIBI0 TeAarora; 3HaHHEe OCHOB 0€30TMacHON paboThl ¢ XUMUYECKUMU
BEI[ECTBAMU, XUMUYECKON MOCYION U J1abopaTOpHBIM 000pyI0BaHUEM;

® HaIMYME TNPAKTUYECKUX HABBIKOB IUIAHMPOBAHUS M  OCYIIECTBJICHHUS  CIEAYIOIINX
XUMHUYECKUX JKCIIEPUMEHTOB TMOJ PYKOBOJCTBOM YUHUTENS ¢ OOCYKJIEHUEM IIaHA PaOOTHI
WJIM COCTaBJICHUEM TaOIHUIIbL:

HU3YUCHUC U OIMUCAHUC (I)I/ISI/I‘-IGCKI/IX CBOMCTB BCIIICCTB,



03HAKOMJICHUE ¢ (PU3MUYECKUMU H XUMUYECKUMHU SIBIICHUSMU;

OTIBITHI, WJUTIOCTPUPYIOLIUE MPU3HAKH TPOTEKAHUS XUMUUECKUX PEAKIUH;
U3Yy4EHHE CIIOCOOOB pa3esieHUsl CMECE;

MIOJIy4Y€HHUE KUCIIOPO/ia U U3yUEHHE €TI0 CBOWCTB;

IIOJIyUY€HHUE BOJOPOJA U U3YUEHUE ETO CBOWCTB;

IMOJIYYCHHE YITICKUCIIOTO ra3a U U3y4C€HHUC €ro CBOfICTB;

IMOJIYYCHHUEC aMMHAKa U U3YYCHHUE €TI0 CBOI\/'ICTB;
NPUTOTOBJIEHHE PACTBOPOB C OIPEJIENICHHO MacCOBOH JJ0JIei pacTBOPEHHOTO BEIECTBA;
HCCIICIOBAHUE U OTIMCAHKUE CBOMCTB HEOPraHMUESCKUX BEIIECTB PA3IMUHBIX KIACCOB;

MPUMEHEHHE WHAUKATOPOB (JakMyca, MeTuiopaHxka u QeHondramenna) st oOnpeaeseHust
XapakTepa cpelibl B pacTBOPax KHCJIOT M HIENIOYEH;

HU3YUCHUC B3aI/IMOI[eI\/'ICTBI/ISI KHCJIOT C MeTaJllaMHd, OKCHIaMKU METAIOB, PaCTBOPUMBIMU H
HCPpaCTBOPUMBIMU OCHOBAHUAMMU, COJISIMH,

MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHCHHE OJHOTO METaJlJIa IPYTUM U3 pacTBOPA COJIH,

uccaeaoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHIOB aTFOMHHUS M IIMHKA,

perieHne YKCIepUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJTAaCChl HEOPTaHUYECKUX COCTUHEHUI;
perieHne AKCIePUMEHTATIBHBIX 33/1a4 10 TeMe «DJIEKTPOTUTHIECKAs JUCCOIMAIIHS,;

pelieHue YKCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTauTbl K UX COSTUHEHUS;
pelieHne PKCIIePUMEHTAIBHBIX 3a/1a4 110 TeMe « BakHeHIe MeTallIbl U KX COCAMHCHUS,
XMUMHYECKHE SKCTIEPUMEHTBI, WILTIOCTPUPYIOIINE PU3HAKU MPOTEKAHUsI peaKuii HOHHOTo 0OMeHa;
KaueCTBEHHbIC PEaKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OpOMUI-,
noaun-, cynedar-, ¢ocdar-, kapOoHAT-, CUIMKAT-AHUOHBI, TUAPOKCUI-HOHBI, KATUOHBI aMMOHUS,

MarHus, Kaubliys, aTIOMUHUS, kene3a (2+) u xxenes3a (3+), meau (2+), 1IMHKa;

YMCHHC MPCACTABJIATL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJOB, N0Ka3aTCIbCTB, Fpa(I)I/IKOB n
Ta6J'II/II_[ U BBIABJIATH OMIIMPUYCCKUC 3aKOHOMCPHOCTH,

¢ BJIQJACHUC IIpaBUJIaMU 0€30I1acHOTO O6paI_I_ICHI/I$I C BCIICCTBAMH, HUCIIOJIB3YyCMbBIMU B
MOBCEIHEBHOM JKU3HH, a4 TAKXKC IPpaBUJIaMU IOBCACHHSA B LCIIAX C6epe)KCHI/IH 3O0POBbA U



OKpYXarollled MPUPOTHON cpeibl; TOHUMaHUE Bpeja (OMAacCHOCTH) BO3JACUCTBUS Ha KUBBIC
OpraHu3Mbl ONPECICHHBIX BEIIECTB, a TAK)KE CIIOCOOOB YMEHBIICHHUS U IMPEIOTBPAILCHHS
UX BpEIHOTO BO3JCHCTBUA; MOHMMAHHE 3HAYCHUS IKUPOB, OCIKOB, YIJICBOJIOB JUIS
OpraHu3Ma 4eJIOBeKa;

® BJIQJICHME OCHOBAMU XHMMMUYECKOM TI'PaMOTHOCTH, BKIIOYAIOLIEH YMEHHE IPABUIIBHO
WCIOJIb30BaTh N3YUYEHHBIE BEIIECTBA U MaTepHAaIIbl (B TOM YHCIIE, MUHEPAIbHbIC YI0OpeHHUS,
METaJIbl U CIUIaBbl, MPOIYKTHI NEpepabOTKU MPHUPOJHBIX HCTOUYHUKOB YIJIEBOJIOPOIOB
(yrui, mpupoaHoro rasa, He()Tu) B OBITY, CEILCKOM XO3SIICTBE, Ha MPOU3BOJACTBE; YMEHUE
IIPUBOIUTH IPUMEPBI IPABUIIBHOTO UCIIOJIb30BaHMS U3YYEHHBIX BELIECTB U MaTEpUasOB;

¢ YMCHHC YCTAHABJIMBATH CBA3H MCXKAY PCaIbHO Ha6JIIOI[a€MI>IMI/I XUMHUYCCKUMU ABJICHUSIMU U
IpoLeccamMu, IPOUCXOAAIIMMU B MaKpO- U MUKPOMHUPE, OOBSICHATh MPUUMHBI MHOTOOOpa3Hs
BCIICCTB, YMCHHUC HHTCIPHUPOBATH XHUMHYCCKHUEC 3HAHWA CO 3HAHUAMHU JPYTrUx y‘~I€6HI>IX
MPEMETOB C IIOMOIIBIO MIe/1arora;

e TqpencTaBiieHHe O cdepax TPOPECCHOHANBHOU EATETbHOCTH, CBS3aHHBIX C XHMHUEH U
COBPEMCHHBIMH TCEXHOJIOTHUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX XUMHUYECKOU HAYyKH,
HaJM4yue ombITa paboThl C pa3IMYHBIMU MCTOYHHKAMHU MH(OpPMALMU MO XUMHH (Hay4dHO-
MOMYJISIpHAsT JIUTepaTypa, CJIOBAapH, CIPABOYHHKH, WHTEPHET-PECYpChI) C OMOpPOH Ha
AJITOPUTM: YMCHUEC 00BEKTUBHO OLICHUBATH I/IH(i)OpMaHI/IIO 0 BCIICCTBAX, UX MMPEBPAILICHUAX U
IMPAKTUICCKOM IMPUMCHCHHWH.

TpeOoBaHusi K NpeAMEeTHbBIM Ppe3yJbTAaTaM OCBOEHHMSI Y4eOHOro mnpeamera «XuUMHUA»,
pacnpeeieHHbIE 110 roiaM o0y4eHust

Pesynbpratel o rogaM GopMyIHpYIOTCS TIO MPHHIUITY 100aBJICHHUS HOBBIX PE3YJIbTaTOB OT TO/a K
TOJy, YK€ Ha3BaHHBIC B IPEIBIAYIINX I'0JIaX MO3HUIINHU, KaK IPABUJIO, IOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBIBAIOTCS (PE3yJIbTaThl 0YE€PETHOTO ToJla TI0 YMOJTYAHHIO BKITIOYAIOT PE3yJIbTAThl MPEIbIIYIINX
JIeT).
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pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIA, UOH,
KAaTHOH, aHUOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTb, AIEKTPOOTPULIATEILHOCTD,
CTEeNeHb OKUCIICHUS, XUMUYECKasi peaklus, XUMUYecKasi CBSI3b, Menyiosou a¢hghekm peaxyuu,MOb,
MOJISIpHBIM  00BEM, PACTBOP; DIEKTPOIUTHI, HEIIEKTPOJIUTHI, DIEKTPOJIUTHYECKAs AUCCOIMAIINSA,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, Xumuueckoe pagHogecue, ooOpamumvle U Heobpamumvle
peaxkyuuy, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHHE, aJIOTpONus, aM(pOTepHOCTb, XUMHUYECKass CBsI3b (KOBaJleHTHas, WOHHAs,
MeTaJin4eckasi), KpUCTaJUIMYECKasi peléTka, Koppo3us Memaiios, CHIa8bl;, CKOPOCHb XUMUYECKOU
peaxyuu, ipenenbHo gomyctumas konuentpauus (I1IJIK) Bemectsa;

HIUTIOCTPpUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHI (CM. II. 1) U TOPUMCHATH 3TU
MOHATHUA TPHU OITMCAaHHUU BCUICCTB U UX npeBpameHHﬁ;

HCIIOJIb30BATb 3HAKW W CUMBOJIbI JJIA (I)I/IKCEII_[I/II/I PE3YyIbTATOB Ha6JHOI[eHI/II\/’I, COCTaBJICHUA (I)OpMYJ'I
BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHfI, 3allMCu JAaHHBIX YCJ'IOBI/Iﬁ 3ama4d. Mcnoap30BaTh
0603Ha‘-ICHI/I$I, UMCIOIIIUECCA B HCpHOI[H‘-IGCKOﬁ CUCTEME U Ta6J'II/II_[C pacTBOPpUMOCTU KUCIIOT,
OCHOBAHUI U COJICH B BOJE JJIsSI BRIIIOJIHEHUS 3aJaHUM.

onpeACiIsITb BAJICHTHOCTb U CTCIICHB OKHCICHHUA XUMHYCCKUX JJICMCHTOB B COCIAUMHCHUAX



Pa3IMYHOIO COCTaBa; IPUHAJUIEKHOCTh BEILECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHUI C Omopoil
Ha ONpEJEJICHUs, B TOM YUCJIE CTPYKTYpUPOBAHHBIE; BHJIbI XMMHUYECKOM CBS3M (KOBaJIGHTHas,
MOHHAs, METAJUTMYECKAs) B HEOPraHMUYECKUX COSAMHEHUSX; 3aps]] HOHA M0 XUMUYECKoi (opmye;
XapakTep cpenbl B BOJHBIX pAacTBOpax KUCJIOT M IIENOYEH, mun KpUcmamiiudeckol peutémxu
KOHKDEmHO20 8eujecmaed;

packpbiBaTh cmbici [lepuommueckoro 3akona J[.M. MenzaeneeBa U JE€MOHCTPUPOBATH €r0
MOHUMAHHE: OnNuUCHIGAMb U Xapakmepuzogams TadmuuHyo ¢opmy Ilepuonnveckoit cucTeMsl
XMUMHMUYECKUX 3JIEMEHTOB: pa3jMyarh IMOHATUS «rjaBHas noarpynna (A-rpymma)» U «11o0ouHas
noarpynna (b-rpynna)», manble u Oosbline NEPUOIbI; coomHocumb O003HAYEHMs, KOTOPbIE
UMEIOTCS B TMEPUOAMYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS AaTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, o0lee Ynuciao IEKTPOHOB U paclpe/iesieHne ux Mo
ANIEKTPOHHBIM CJIOSIM); 00BACHAMb OOIINE 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB XUMUUYECKHUX
AJIEMEHTOB M HMX COEJMHEHUH B MpeJesiax MalbIX MEepUOJIOB U TJIaBHBIX MOATPYNIl C YYETOM
CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHE JIEMEHThI; HEOPraHUYECKUE BEIEeCTBA; XUMHUYECKHE peaKkuu (TI0
YHCIy U COCTaBy YYacTBYIOIIUX B pPEAaKIMM BEIIECTB, MO TEMJIOBOMY 3PQEKTy, MO0 U3MEHEHUIO
CTETeHEeW OKUCIICHHUS XMMHUYECKHUX 3JIEMEHTOB) C ONIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIMME U CHENUPUYECKHEe XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPKJAs OMUCAHUE MPUMEPAMH MOJICKYISPHBIX M MOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIU C OTIOPON Ha CXEMBI;

COCTaBJISITh YPaBHEHUSI DJICKTPOJMTHUCCKOW TUCCOITMAIIMU KUCIIOT, IIEJOYel W COJIeH; TOJIHBIE U
COKpaliéHHbIC ypPaBHEHHS PEaKIMii HOHHOTO OOMEHA; ypaBHEHHS DPEAKIUH, TOATBEPXKIAFOIINX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PaCKprIBaTh CYIIHOCTb OKHCIMUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ IMOCPEACTBOM COCTABJICHUA
QJICKTPOHHOTI'O OanaHca 3TUX peaKHHfI;

IIPpOrHO3HUpPOBATb CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHUA; BO3MOKHOCTH ITPOTCKAHUA
XUMHYCCKHUX HpeBpaHICHI/Iﬁ IOCJIC IMPEABAPUTEIILHOT'O O6CY)I(I[€HI/I5[ C rIeaarorom,

BbIYUCIIAITE OTHOCHUTCJIIBHYIHO MOJICKYJFIDHYHO WM MOJIIPHYHO MACChbl BCHICCTB; MACCOBYIO JOJIIO
XHUMHYCCKOI'0O J3JIEMCHTA IIO (1)OpMy'J'Ie COCAUHCHUA, MACCOBYIO HOJIKO BCIICCTBA B PACTBOPE;
IIpOBOAUTDH paC‘léTbI IO YpaBHCHHUIO XUMHYECKOM PCaKIuu C OHOpOﬁ Ha aJlrTOpUTM;

ClieIoBaTh MpaBUJIaM TMOJIb30BAHMS XUMHUYECKOW MOCYI0Ml M 1abopaTopHBIM 00OpydOBaHHEM, a
TakKe MpaBHJIaM OOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBITOJIHEHUIO
mabopaTOpPHBIX XUMHUYECKHX OIBITOB IO TOJYyYEeHUI0O W COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MIPOBOJIUTH PEAKLIUH, MOATBEPKIAIONINE KAUeCTBEHHbII COCTaB Pa3IMUHBIX BELIECTB: paclo3HaBaTh
OTIBITHBIM MYTEM XJIOpUJI- OpOMUA-, HOUA-, KapOoHaT-, Ppocdart-, CUIMKaT-, cynbdaT-, THAPOKCU-
WOHBI, KATUOHBI AMMOHUS M MOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOLIUE B BOJHBIX PAacTBOpax
HEOPraHUYeCKUX BEIIECTB;

MNPUMCHATL OCHOBHBIC OIICpalun MBICIUTEIILHON JI€ITENbHOCTH — aHAIN3 M CHUHTC3, CPAaBHCHUC,



0000IIeHne, CUCTEeMAaTU3aIUI0, BBIABICHHE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — U1 H3ydCHHS
CBOMCTB BEUIECTB M XUMHUYECKMX pEaKIUi; €CTECTBEHHO-HAYYHbIE METOJbl IIO3HAHWUS —
HabJr0IeHNe, U3MEPEHNE, MOICTTUPOBAHUE, SKCIEPUMEHT (PEaTbHbBIN U MBICTICHHBIN).

TEMATHYECKOE INTAHUPOBAHMUE
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Kosau4vecTBO 4acoB DJIeKTPOHHbIE
e HaumeHnoBanue (poBbIe)
. pa3aeoB U TeM Beero KonTpoabHbie IlpakTuyeckue 06pA3OBATEILHbIE
NporpaMmbl padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
[ToBTOpEHUE N
11 yrayOneHne 3HaHui 5 bubnuoreka [IOK
" |oCHOBHBIX pa3/IeioB https://m.edso0.ru/7f41a636
Kypca 8 ximacca
OCHOBHBIC
1.2 |3akoHOMEpPHOCTH 4 Bubnuorexa LIOK
. https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIIHi
DIIEKTPOIUTHYECKAS
13 JTCCOIIHAITHSL. 8 1 1 bu6mmoreka [IOK
XUMHUYECKUE PeaKIu https://m.edsoo.ru/7f41a636
B pacTBOpax
Hroro mo pazaeny 17
Pasnen 2. HeMeTa/sIbl M MX COCINHEHUS
Oo6r1mas
https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-
rpynnsl. ['anoreHsl
Oo61as
XapaKTePUCTHKA
29 XUMHYCCKUX 6 bu6mmoreka [IOK
aneMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u eé
COCIMHEHUS
OO6mas
XapaKTePUCTHKA
o 3 [KHUMHUECKAX 7 1 bubmuoreka [{OK
3NeMEeHTOB VA- https://m.edsoo.ru/7f41a636
rpymnmsl. A30T, hocdop
U UX COCAVUHEHUS
OO6mras
XapaKTEePUCTUKA
24 XI/III:\)/II/ILIC(I;)KI/IX 8 1 2 Bubmorexa LIOK

21eMeHTOB [VA-
IPYINIBL. YTIEpOoa U

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

KPEMHHH U UX

COCAUHCHUA
Wroro mno paznemy 25
Pazen 3. MeTa/liibl M HX COeTUHEHHS
31 OO0mue cBoiicTBa 4 bu6mmoreka [JOK
METaJIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiimme MeTamibs 16 1 5 bu6mmoreka [JOK
1 UX COETUHEHUS https://m.edsoo.ru/7f41a636
Wroro mno pazneny 20
Pazjnen 4. Xumus 4 oKpy:Kawiuas cpeaa
4.1 EZITHGZ(:E;I B KU3HU 3 bubmmorexa LIOK
qeloBeKa https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO
YACOB I10 68 3 7
ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHUE
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Ne i/

Tema ypoka

KoanuecTBo yacoB

Bcero

KounrtpoJsbHbie
padoThbI

[pakTuyeckue
padoThbI

[Tepuoauueckuii 3aKoH.
[Tepuonnueckas cucrema
XHUMHUYECKUX 31eMeHToB /1. U.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHMYECKHX JIEMEHTOB
MIEPBBIX TPEX NEPHOJIOB

Knaccudukarus n
HOMEHKJIaTypa HEOPraHUYECKUX

BCIICCTB

Buabsr XuMndeckoi cBI3U U
TUIBI KPUCTATUTUYECKHUX
peLETOK



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

XYMHUYECKHE CBOMCTBA BEILIECTB,
OTHOCALIUXCS K Pa3JIMYHbIM
KJIacCaM HEOPraHUYECKUX
COCIUHCHMI, TCHETUUECKAas
CBSI3b HEOPTraHUYECKUX BEUIECTB.

Krnaccudukarnus XuMHIIeCKuX
peakuii 10 pa3IMYHbIM
[pU3HaKam

[TonsaTHe 0 ckopocTH
XUMUYEeCKOH peakuuu. [Tonstue
0 TOMOTEHHBIX U I€TEPOre€HHBIX
peaKuax

[ToHATHE O XUMHYECKOM
paBHOBecuM. DaKTOPHI,
BIIMSIFOLIIE HA CKOPOCTh
XUMUYECKON PEaKUy U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

OKUCIUTENBHO-
BOCCTAaHOBUTEILHBIE PEAKITUN

10

Teopust ANEKTPOTUTHIECKON
nuccouuanuu. CuiabHbIe U
ciabble AIIEKTPOTUTHI

11

HMonHble ypaBHEHUST peaKINil

12

XUMHUYeCKre CBOMCTBA KUCIIOT 1
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
ANEKTPOTUTHYECKOM
JIACCOLIHAIIH

13

XUMHUYecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJIMTHYECKOM
JIACCOLHAIIH

14

IlonsaTue o TUaApoOJIU3C cosen

15

O000I11IeHNE U CHCTEMATH3AIIUs
3HAHUMN

16

[Ipaktuyeckas padora Ne 1.
«PerieHne sKkcriepuMeHTaNbHbIX
3aau»

17

KonTponpHast pabota no teme

«DNEeKTPOIUTUYECKAS
UCCOLMALINA. XUMHUUECKUE
pEaKUUH B paCTBOPAX»




18

OOmast xapakTepuCTUKa
rajoreHoB. XUMHUYECKHE
CBOICTBA Ha MMPUMEPE XJI0pa

19

XnopoBojopoa. CosnsHast
KHCJIOTa, XUMHUYCCKUEC CBOﬁCTBa,
IMOJIY4YCHHEC, IPUMCHCHUC

20

[IpakTuyeckas padorta Ne 2 mo
teMe «llonyduenue cosssHOM
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTB)

21

Boruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, ECIIH
OJIVH U3 PeareHTOB JIaH B
130BITKE

22

OO01as xapakTepucTiKa
anemMeHTOB VIA-rpynmsl

23

AIoTpoTiHBIE MOAU(PHUKAIIAN
cepnl. HaxoxxaeHue cepol u eé
COEJIMHEHUH B MIPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI

24

CepoBo10pO, CTPOCHHE,
(buznyecKkre U XUMHUYECKHe
CBONCTBA

25

Oxkcuppl cepol. CepHasi KUCITOTA,
(buznueckue 1 XuMu4ecKue
CBOMCTBA, IPUMEHEHUE

26

XUMUYECKUE PEaKINH, JIeKAIIne
B OCHOBE ITPOMBIILJIEHHOTO
croco6a MoJay4eHus CepHOit
KHCTIOTBl. XUMHYECKOE
3arpsi3HEHUE OKpYKarolei
Cpelbl COeTMHEHUSIMU CEePbI

27

Brrunciaenue maccoBoit J0JI1
BbIXOa MPOAYKTA pCaKINU

28

OO1ast xapakTeprCcTHKa
anemMeHToB VA-rpynmsl. A30T,
pacnpoCTpaHEHUE B IPUPOJIE,
¢bu3nyeckrue 1 XUMHUYECKUE
CBOMCTBA

29

AMMHaK, ero GU3n4ecKue u
XMMHUYECKUE CBOMCTBA,
MIOJIy4YE€HUE U IPUMEHEHUE

30

[Ipaktuyeckas padorta Ne 3 o
teme «llonydyenue aMmmuaxa,
U3yUEHHE €ro CBOMCTBY




31

A30THast KUCIIOTa, €€
¢bu3nvecKre 1 XUMUYECKHe
CBOMCTBA

32

Hcnonp30Banue HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MUHEPaAJIbHBIX YIOOpPEHUH.
XUMUYECKOE 3arps3HEHUE
OKPYKaroLIEn CpeJibl
COEJIMHEHUSIMU a30Ta

33

dochop. Oxcua pochopa (V) u
tdhocdhopnas kucnora,
(1)I/I3I/ILIGCKI/IG U XUMHUYCCKHUEC
CBOMCTBA, ITOJIyYCHHE

34

Wcnonb3oBanue gocdaros B
Ka4ecTBE MUHEPATbHBIX
ynoOpeHuil. 3arps3HeHne
MPUPOIHOM cpenbl pocharamu

35

Yraepoa, pacnpocTpaHeHUE B
npupoje, puznueckue u
XUMHUYECKHE CBOMCTBA

36

Okcuppl yriaeponaa, ux
(br3UYeCKre U XUMHYECKHE
CBOMCTBA. DKOJOTUUECCKHE
poOJIeMBI, CBSI3aHHBIC C
okcuoMm yriepoaa (1V)

37

VYronapHas KHCI0Ta U €€ COJIn

38

[IpakTuueckast pabota Ne 4 o
teme "[losiydeHue yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-HOH"

39

HepBOHa‘IaJ'ILHLIC MIOHSTHS 00
OPraHu4YCCKUX BCIICCTBAX KAK O
COCAMHCHUAX yIriiepoJa

40

Kpemuuii u ero coequHeHus

41

[IpakTuueckas pabora Ne 5.
Pemenue sxcriepuMeHTaIbHbIX
3aJ1a4 1o TeMe «BaxkHenue
HEMETAJIBI U UX COCTUHECHUS

42

KonTponsHas paboTa mo Teme
«BaxHelIe HeMeTaJUIbI U UX
COETMHEHUS

43

OO1as XxapakTepucTuKa
XUMHUYECKHX BJIEMEHTOB —
METAJIJIOB. MeTajuiniecKas CBSI3b
U METAJUTMYECKast
KpUCTAJUIMYECKas PEIIETKA.
du3nieckue CBONCTBA METALIIOB




44

XHUMHUYECKUE CBOMCTBA
METaJIOB. DJIEKTPOXUMHUUYECKUIN
sl HAIIPSIKEHU I METAIIIIOB

45

O0m1re criocoObl MOTY4YEeHUS
MeTaioB. CIuiaBbl.
Brrauciienus mo ypaBHeHHUSAM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH M3 PEareHTOB COJCPIKHUT
puMecH

46

IlonsTHe O KOppO3rHu METAJLIIOB

47

IllenoynbIe METAIIBI

48

Oxcupl ¥ THIPOKCUIBI HATPUS U
KaJIHs

49

IllenoyHo3eMeNbHBIC METAIIIBI —
KaIIBIIUN ¥ MarHUHA

50

Baxneimnme coemmHEHUS
KaJIbIUs

51

O00011IeH1E U CHCTEMATH3aLUs
3HAHWI

52

JKEcTKOCTE BOIBI U CIOCOOEI €6
YCTPaHCHUS

53

[IpakTrueckas padora Ne 6 o
TeMme "JKECTKOCTE BOIIBI U
METO/Ibl €€ yCTpaHeHus "

54

AJITOMUHUN

55

AMdoTepHbIE CBOMCTBA OKCHJIA
Y TUJIPOKCHUIA

56

Kemeso

57

OKCHIBI, TUIPOKCHJIBI M COJTH
xenesa (1) uxenesa (1)

58

O00011IeHNE U CHCTEMAaTH3aLUs
3HAHHI

59

[IpakTueckas pabora Ne 7.
Pemienue sxcriepuMeHTaIbHbIX
3ajJ1a4 1o Teme «BaxkHelme
METaJIbl U UX COCIUHEHUI

60

Brrunciaenus no YPpaBHCHHUAM
XUMHUYCCKUX peaKHHfI, €CIIn

OJIUH U3 pCarcHTOB AaH B
HU30BITKE UIIN COACPIKUT
IIpHUMCECH. Brrunciaenus
MacCOBO JI0JIM BEIXOJIa
MPOAYKTa pCaKIIun

61

O0001IeHNE U cUCTEMATU3 AL
3HAHUN




KonTtponeHast pabora o teme

62 «Baxueime MeTaibl U uX 1
COEIMHEHUS»

63 BemecTBa u l\/iaTepI/IaHBI B 1
MTOBCETHEBHOM KU3HU YeJIOBEKa

64 XI/IMI/I‘-IGCKOGUBanﬂBHeHI/Ie 1
OKpY’Karollel cpeipl

65 Ponp xumuu B peniennn 1
9KOJIOTMYECKUX MPoOIIeEM

66 Pe3epBHbIH ypoK. O606iueH1/Ie U 1
crCTeMaTH3alus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 66

[TPOTPAMME
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