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ITosicHuTebHAS 3aNIMCKA K TEMATHYCCKOMY IJIAHUPOBAHHUIO YPOKOB XUMHUHN 9a kJjacca.

Pabouass mporpamMMa Mo XMMHHU COCTaBlieHa Ha OCHOBE (eaepallbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHAapTa cpedHero olmiero oOpa3oBaHMS.
Nzyuenne xumun B 9 Kiacce OCYyILIECTBIAETCS B COOTBETCTBUM C Iporpammoin aBropckoro kosiektuBa Kysnenosoit H.E., Tutosoit U.M., I'apa H.H., xotopas
pexoMeHnoBana MunuctepcTBoM obpazoBanus (2012 r.) Ilporpamma npeaHazHaueHa AJS OpraHU3alMK O0YYEHHs] XUMHUH MO YUeOHUKY «XuMUs - 9» (aBTOPCKUi
koektuB KysueroBa H.E., TuroBa M.M., I'apa H.H; M.; UL Benrana-rpad,). [Inanupoanne paccumrano Ha 68 dacoB (mo 2 yaca B Hezmemio). OOparmaem
BHUMAaHHUE Ha TO, YTO 00s3aTeJIbHBII MUHMMYM HE yCTaHABJIMBACT ONPEIENCHHBIN MOPSIJOK TEM U BpeMs, OTBEACHHOE Ha M3y4YEHHE KaXKAOH TEMBI, [I03TOMY, B
TE4YEHHUE roJla BO3MOXKHBI U3MEHEHHS B KOJIMYECTBE YACOB HAa M3Y4EHHE OTACIBHBIX TEM B 3aBUCHUMOCTH OT CTENEHHM MX yCBOGHHUS ydamumucs. Pacnpenernenue
BPEMEHH 110 TEMaM OPHUEHTHPOBOYHOE.

H3yuenue xumuu ¢ 0CHOGHOIU WIKOJI€ HANPABTIEHO HA OOCHMUIICEHUE CTIEOYIOWUX UeTlell:

® OCBOCHME BAXKHEHIIUX 3HAHUIT 00 OCHOBHBIX ITOHATHAX U 3aKOHAX XUMHUH, XUMHUYCCKOM CHUMBOJIMKC,

e OBJIaJeHHE YMEHUSIMU HAOII0JaTh XUMUYECKHUE SBJICHUS, TPOBOIUTH XUMHUYECKUI SKCTIEPUMEHT, TPOU3BOAUTH PACUETHl HA OCHOBE XUMHUECKUX POPMYIT
BEILECTB U YPABHEHU XUMUYECKUX PEAKIIMIL;

® Pa3BUTHUE ITO3HABATCIIBHBIX HHTEPECOB U UHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH B MponIecce MPOBEACHUA XUMUIECKOI'O SKCIIEPUMEHTA, CAMOCTOATCIIBHOI'O
HpI/I06peTCHI/IH 3HAHUH B COOTBETCTBUH C BO3HUKAIOIIUMH KU3HEHHBIMHU HOTpe6HOCT5{MI/I;

e BOCHUTAHME OTHOUICHHUS K XUMHHU KaK K OAHOMY M3 (DyHJaMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHHS U SJIEMEHTY OOLICUEIOBEYECKON KYIbTYPHI;

* [pUMeHeHHe NMOJYy4YeHHBIX 3HAHMI U YMeHHIi 11 6€3011acHOT0 MCIIOB30BaHMUS BEUIECTB M MATEpHAJIOB B OBITY, CETTLCKOM XO3SIICTBE U Ha MPOU3BO/ICTBE,
pelIeHns IPakTUYeCKUX 3ajlad B IOBCETHEBHON YKM3HHU, IPEAYIPEKICHNS IBJICHUN, HAHOCSIIMX BPE] 30POBBIO YEJIOBEKAa M OKpYy Karolllel cpee.

Beaymnmu uaesMu npeijaraeMoro Kypca siBisifoTCs:
o MaTepruaIbHOC €AMHCTBO BCUICCTB IMMPUPOIbI, UX TCHETHYCCKAs CBA3b,
MPUYIMHHO-CIICICTBEHHBIC CBSI3U MEXJIy COCTABOM, CTPOCHHUEM, CBOMCTBAMH U MMPUMEHEHUEM BEIICCTR;
MO3HABAEMOCTh BEIIECTB M 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUUECKUX PEAKITHIA;
OOBSICHSIONIAS ¥ TPOTHO3UPYIONIAS POJIb TEOPETHUESCKUX 3HAHHUM 151 (PAKTONIOTHUECKOTO MaTEpHaia XUMHH dJIEMEHTOB;
KOHKPETHOE XUMHUYECKOE COSJIMHEHUE MPEICTaBIIsCT CO00M 3BEHO B HENPEPHIBHOM IICITH MTPEBPAIIICHUIN BEIIECTB, OHO YUYaCTBYET B KPYrOBOPOTE
XUMHUYECKHUX DJIEMEHTOB U B XUMHYECKOM OBOJIIOITNHU,
o 3aKOHBI IPUPOABI O6’beKTI/IBHBI 1 IMO3HABA€MBbI; 3HAHNC 3aKOHOB XMMHUHU AACT BO3MOXKXHOCTDL YIIPABJIATH NPCBPAIICHUAMHA BEIIECTB, HAXOANUTH OKOJIOTHYCCKH
0e30macHbIe CIIOCOOBI TPOU3BO/ICTBA BEIIECTB.
NzydeHne kypca HEOpraHMYECKOW XMMHH B 9 Kilacce HAYMHAETCS C PAcCMOTpeHHs TeMbl «CKOpPOCTh XMMHUYECKHX PEaKIUM», KOTOpas B COOTBETCTBHU C
®denepanbHBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO CTaHaapTa 001Iero oopa3oBaHue, He OblIa pacKphITa B 8 Kiacce.

B conepkanuu kypca 9 kimacca BHauyasie 0OOOIIEHHO PACKPBIThI CBEJICHHS C CBOWCTBAaX KJIACCOB BEIIECTB - METAUIOB M HEMETA/UIOB, a 3aTeM IMOIPOOHO
OCBEIIEHB CBOMCTBA IIEIOYHBIX U IMEJIOYHO3EMENBHBIX METAUIOB, aM(POTEPHBIX Ha MPUMEPE ATIOMHHUSA M DJIEMEHTOB MOOOYHBIX TMOATPYIIN Ha MPUMEPE JKeNe3a.
Hapsiay ¢ 9TUM B Kypce PacKphIBAIOTCS TAK)KE U CBOMCTBA OTACIBHBIX BAXKHBIX B HAPOJAHOXO3SMCTBCHHOM OTHOIIICHUHM BEIECTB. 3aKaHUYMBACTCS KYPC 3HAKOMCTBOM
C OPraHUYECKUMH COCTUHECHUSIMU, B OCHOBE 0TOOPA KOTOPBIX JISKHUT UJIes TCHETHUECKOTO Pa3BUTUS OPTaHUUECKUX BEIIECTB OT YIJICBOAOPOJIOB J0 OMOTOINMEPOB
(OenKOoB | yTIEBOJIOB).



TPEBOBAHU K YPOBHIO HHOAI'OTOBKHU BbIITY CKHUKOB
OCHOBHOUN OBIIEOBPA30OBATEJIbHOU HIKOJIbI

B pe3yabTaTe u3yuyeHusi XMMHH YUYEHHUK 10JI7KeH
3HATh / IOHUMATH
L4 XUMUYECKYI0O CUME0JIUKY: 3HAKU XUMHUYCCKUX 3JICMCHTOB, q)OpMyJ'IBI XUMUYCCKUX BCUICCTB U YPABHCHUSA XUMUUYCCKUX peaKHI/Iﬁ;

L4 8aIICHEUE XUMUYECKUE NOHAMUA: XUMUYCCKUI 3JIEMCHT, aTOM, MOJICKYJId, OTHOCUTCJIbHBIC aTOMHAA U MOJICKYJIIpHAad MaCChl, MOH, XUMHUYCCKas
CBs3b, BEIICCTBO, KﬂaCCI/Iq)I/IKaIII/Iﬂ BCILIECTB, MOJIb, MOJISIpHAA Macca, MOJ'ISIpHI:Iﬁ 06’[)6M, XUMHUYCCKas peaKus, KHaCCI/I(bI/IKaHI/IH peaKHI/Iﬁ, SJICKTPOJIUT U
HEBJICKTPOJIUT, SJICKTPOIUTUICCKAsA JUCCOUAalsd, OKUCIIUTEIIb U BOCCTAHOBUTEIIb, OKMCICHUE U BOCCTAHOBJICHHUE,

L4 OCHOG6HblE 3AKOHbL Xumuu: COXpaHCHHA MAaCChl BEHICCTB, IIOCTOSIHCTBA COCTaBa, HepI/IOZ[I/I‘IGCKHﬁ 3aKOH,

yMeTh
L Ha3vléampb: XUMUIYCCKUE BJICMECHTBI, COCAUHECHHNSA N3YUYCHHBIX KJIaCCOB;

®  00vAcHAmMY: YU3NUECKUN CMBICT aTOMHOTO (TIOPSAKOBOr0) HOMEpa XMMUYIECKOr0 JIEMEHTa, HOMEPOB I'PYIIIBI U IEPHOAA, K KOTOPHIM JIEMEHT
MPUHAAJICKUT B ieproandeckoil cucreme [I.11. MenaeneeBa; 3akOHOMEPHOCTH U3MEHEHHS CBOWCTB 3JIEMEHTOB B IIpeZeiax MajbIX EPHOOB U INIABHBIX
MOJIPYI; CYIHOCTh PEaKni HOHHOTO OOMEHa;

®  Xapaxkmepu3oeamyp: XMMUYCCKHE IEMEHTHI (OT BOJOPO/A 10 KAJIbIIHs) HAa OCHOBE MX MOJIOKEHHUS B eproanueckoi cucreme J[.M1.Menneneepa u
0COOCHHOCTEH CTPOCHHUS MX aTOMOB; CBSI3b MEX/Iy COCTABOM, CTPOCHUEM U CBOMCTBAMH BEIIECTB; XUMUIESCKUE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKHUX BEICCTB;

. onpeodensimp: COCTaB BEIIECTB 10 UX (opMyJiaM, IPUHAIJICKHOCTh BEIIECTB K ONPE/ICIIEHHOMY KJIACCY COCIUHEHMM, THITHI XUMUYECKUX PEaKIInH,
BaJICHTHOCTh U CTEIICHb OKHCIICHHS 3JICMEHTA B COSAMHEHUAX, TUII XUMUUECKOH CBS3H B COCIMHEHHIX, BO3MOXHOCTh IPOTEKAHUS PEAKIIMI HOHHOTO
oOMeHa;

) cocmagnamsp: HOpMyITbI HEOPTAHUIECKUX COSAMHEHNH M3yYeHHBIX KJIACCOB; CXEMBI CTPOCHHUS aTOMOB MEPBBIX 2() AIIEMEHTOB MEPHOANIECKOM
cucteMmsbl [[.1.MeHnzeneeBa; ypaBHEHUs] XUMUUYECKUX PEAKLIUM;

e obOpawambca C XUMAYECKOH MOCYI0U M Ta00OpaToOpHBIM 000pYIOBaHUEM;

®  pacno3Hasamb ONBIMHBIM HYMeM: KUCIOPO/, BOJIOPO/, YIJICKHUCIIBIN ra3, aMMHaK; PaCTBOPbI KUCIIOT U IIeJI04eil, XJI0puI-, Cylbdar-, KapOoHaT-
HWOHBI;

®  GBIUUCAMB: MACCOBYIO JIOJII0 XUMHUECKOTO 3JIEMEHTa 10 ()OpMyJIe COeIMHEHHUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA,
00BEM WIIU MACCY T10 KOJMYECTBY BEIIECTBA, 00BEMY UIIM MACCE PEATEHTOB UIIM TIPOYKTOB peakiuy; HCMOJIb30BATh NPHOOPeTEeHHbIE 3HAHUSA
H YMCHUHA B HpaKTquCKOﬁ AEATECJIBbHOCTH U HOBCC}]HCBHOﬁ ZAKM3HMU 1A

e (0e30macHOro oOpaleHus ¢ BEUIeCTBAMH U MaTepHallaMU;
®  DKOJIOTMYECKH IPaMOTHOTO MOBEACHHS B OKPYKAIOILEH Cpere;
®  OIICHKH BIUSHHS XUMHUYECKOTO 3aTrPsA3HEHUS OKPY KAIOIIeH Cpeibl HA OPraHU3M YeJIOBEKa,

®  KPUTHYECKOW OIEHKH MH(OPMAIIUH O BEIIECTBAX, UCTIOIH3yEMbIX B OBITY;



L4 MPUTOTOBJICHUSA PACTBOPOB SaﬂaHHOﬁ KOHICHTpAaluu.

Jnist Tpynmbl 9-X U3ydeHre Kypca XMMUHU MPOXOAMT OoJiee JUHAMHYHO, YYalIuecs: 00JIaaroT XOpolei MaTeMaTHUeCKON TTOATOTOBKOMH,
BBICOKOW pabOTOCTIOCOOHOCTHIO. BombIiie BHUMaHMsI yACTISETCS MPAKTHUKE 110 PEIICHUIO 3a1a4, TEOPETUICCKUI MaTepral U3y4aeTcs
PacIIpPEeHHO.
Jlocuueckue ceéazu npedmema «Xumusa» c ocmanvHLIMU npedmemamu yll86H020 niana:
B nporpaMMe yuuThIBaeTCS peann3anys MesKIpeIMeTHBIX CBs3eil ¢ KypcoM (msuk (7 kiacc) u 6uonoruu (6-7 Kiacchl), TIe T1aeTcsl 3HAKOMCTBO C
CTPOCHHEM aTOMa, XUMUYECKON OpraHu3aIiueil KISTKU U MPoIeccaMi 0OMEHa BEIIECTB.

[InanupoBaHue BKIOYAET PEaTU3aLUI0 MEXIIPEIMETHBIX CBSA3EH XUMHUU € KypcaMu: pU3MKH, OMOJOruu, reorpaduu, SKOJOTHMH B COOTBETCTBYIOLIMX TEMax
YPOKOB B 9 Kiacce.

IKOJIOT U duszuka OouoJiorus reorpadus
Xemodobus, xemohuus Crtpoenue atoma (sapo, Xumudeckasi OpraHu3aiusl KIeTKU (opranndeckue | MecTOpoXACHHs TMOJIE3HBIX
Pemrenre rmo0ambHBIX DJIEKTPOHBI) BEIICCTBA, MUHEPAJIbI, KJIETUATKa); OOMCH HUCKOIIaEMBIX MUpPA, pETUOHA, CTPAHBI;
PETHOHANBHBIX, JIOKATBHBIX BaxcHelinme OTKpBITHS B BCIIIECTB; KaTalu3 VYcnoBus cpenbl; MOYBBI
mpo0JieM; 0€30TXOIHbIC ¢u3suke, YEJIOBEK U OKPY)KAIoIas Cpena; AtMmocdepa, ruapochepa;
TEXHOJIOTUH; OXpaHa DJEeKTPOHHBIH, aTOMHO- doTocunTe3 MuHepaibHOC U OPTaHUYECKOE CHIPBE;
arMocdepsl, ruIpochepsl, CHIIOBOM MHUKPOCKOIIBI; Xumuueckasi MPOMBIIIIICHHOCTh
MOYBBI, XUMHUYECCKHE 3arPSA3HCHUS | SIIEPHBIA PeakTop; (Metayuyprus, HeTenepepaboTka,
Cunsl B mpupone nepepaboTKa rasa, yri,
THJIPOMETAITYPTHSl, TPOU3BOJICTBO
MUHEpaIbHBIX yI00pEHUIA,
MaITHHOCTPOCHHE)

N3yyeHne XuMUH B OCHOBHOM IIKOJIE IA€T BO3MOXKHOCTb JOCTHYb CIEAYIOIINX PE3YJIbTATOB B HAIPABJICHUH JIMYHOCTHOTO PA3BUTHUS:
1. BOCIIUTAHUE POCCHHCKOW TIpakKJaHCKOH HAEHTHYHOCTU: MATPUOTH3Ma, JIIOOBM M yBakeHHIO K OTeuecTBy, YyBCTBa TOpIOCTH 3a CBow Poauny, 3a
POCCHICKYIO0 XMMUUYECKYIO HAYKY;
2. (hopMHpOBaHHE IEIIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH W OOIECTBEHHON NPAKTUKH, a TaKke
COLUANILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOI'O MHPA;
3. (hopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHHSA K YYEHHIO, TOTOBHOCTH WM CIOCOOHOCTH K CaMOpPa3BUTHIO W camMO0Opa30oBaHMIO HA OCHOBE MOTHBALUU K
OOYYCHHIO M TO03HAHHIO, BHIOOPY MpOQWILHOIO 00pa30BaHUs Ha OCHOBE HH(MOpMAIMK O CYHIECTBYIOMIMX NpOQeccHsiX M IJUYHBIX NpodeccHoHATBHBIX
MPENoYTEeHUH, OCOZHAHHOMY ITOCTPOSHHIO WHAWBUAYaILHON 00pa3oBaTebHON TPAEKTOPHH C YU€TOM YCTOHUMBBIX [T03HABATEIILHBIX HHTEPECOB;
4. ¢dopMHpOBaHNE KOMMYHHMKATUBHOH KOMIETEHTHOCTH B 0Opa3oBaTEIbHOW, OOLIECTBEHHO MOJIE3HOW, Y4eOHO-HCCIIeIOBATENbCKON, TBOPUECKON M IPYIHX
BUJIAX JICSITEIBHOCTH,




5. (opMupOBaHUE TIOHUMAHHSA [IEHHOCTH 3/IOPOBOTO W Oe30macHOro obpasa »KU3HH;, YCBOCHHE IMPABHII WHAMBHIYaTbHOTO W KOJUIEKTUBHOTO 0€30macHOro
MIOBEJICHUS B UPE3BbIUANHBIX CUTYaLUsIX, YTPOXKAIOLINX KU3HHU U 310POBBIO JIFOAEH;
6. (opMHupOBaHNE TO3HABATEIbHON U MH(POPMALMOHHON KYNbTYpHI, B TOM YHCJIE Pa3BHUTHE HABBIKOB CAMOCTOSITEIBLHON paboThl C yuyeOHBIMH MOCOOMSIMH,
KHUTaMH, JOCTYIHBIMH HHCTPYMEHTaMU ¥ TEXHUYECKUMH CPEACTBAMH WHPOPMAITHOHHBIX TEXHOJIOTUH;
7. (dbopMHpOBaHNE OCHOB IKOJIOI'MYECKOTO CO3HAaHMSA HA OCHOBE IIPHU3HAHMS LIEHHOCTH >KU3HH BO BCeX €€ MPOSIBICHUAX M HEOOXOAWMOCTH OTBETCTBEHHOTO,
Oepe’KHOTO OTHOILIEHMSI K OKpY KaroIleil cpene;
8. pa3BUTHE FOTOBHOCTH K PEIICHHIO TBOPYECKHX 3aj]ay, YMEHHS HaXOAWThH aJeKBATHBIC CIIOCOOBI MOBEIEHHUS M B3aUMOJICHUCTBHS C MapTHEPaMy BO BpeMs
yueOHOM M BHEy4eOHON NesITeIbHOCTH, CHOCOOHOCTH OLEHMBATH NPOOJIEMHBIE CUTyallMd M ONEPATUBHO NPHUHHMATh OTBETCTBEHHbBIE PELICHUS B Pa3JIM4HBIX
MPOAYKTUBHBIX BUIAX AEATENbHOCTH (YueOHAas IOMCKOBO-UCCIIEA0BATEIbCKAs, KIIyOHas!, IPOSKTHAS, KPY’KKOBAs U T. II. )

MeTtanpenMeTHbIMH pe3yJbTaTaMH OCBOCHHUSI OCHOBHON 00pa30BaTelIbHON POrpaMMBl OCHOBHOTO 00IIero 00pa3oBaHUs SBISIOTCS:
1. OBIIa/ICHUE HABBIKAMH CAMOCTOSTEILHOTO MPHOOPETEHHSI HOBBIX 3HAHWH, OpraHU3alliy YIeOHOH e TebHOCTH, IOMCKA CPEACTB €€ OCYLIECTBICHUS;
2. YMEHHUE IUIaHUPOBATh IIyTH IOCTIKEHHS LI€JIeH HAa OCHOBE CaMOCTOSITEIIBHOTO aHAIM3a YCJIOBHH M CPEACTB UX NOCTMIKEHUS, BBIIENATH aJIbTEpPHATHBHBIC
cHocoOBl TOCTIKEHHS IeNM U BBIOUpaTh Hambonee 3PQEeKTUBHBINA crOcO0, OCYIIECTBISTh MO3HABATEIBHYIO PEQIICKCHIO B OTHOMICHHH JEHCTBUI MO PEIICHHIO
y‘-I€6HI)IX U IIO3HaBAaTCJIbHBIX 3a1a4.
3. yYMEHHUE MOHUMAaTh Npo0JieMy, CTaBUTh BOIPOCHI, BBIABUTAaTh I'MIIOTE3Y, AaBaTh ONpeAeIeHHE NOHATHAM, Kilaccu(UIUPOBaTh, CTPYKTYpHPOBATh MaTepHal,
MPOBOJUTH KCIIEPUMEHTHI, apIYMEHTUPOBATh COOCTBEHHYIO [TO3HLIHNIO, (JOPMYJIUPOBATH BBIBOJBI U 3aKIIOYCHUS;
4. YMEHHUE COOTHOCHUTH CBOM JEHCTBUS C INIAHUPYEMBIMH PE3YJIBTATAMU, OCYLIECTBIISITH KOHTPOJIb CBOEH JESITEIBHOCTH B IPOLIECCE AOCTUKEHUSA PE3YJIbTaTa,
OTIPEIETISITH CIIOCOOBI ICUCTBUI B paMKaXx MPENJI0KEHHBIX YCIOBHUA U TPeOOBaHUH, KOPPEKTUPOBATH CBOM JEHCTBHS B COOTBETCTBHH C H3MEHSIOMICHCS CUTYAIIHEH;
5. ¢dbopMHUpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJB30BAHMS HMHCTPYMEHTOB M TEXHHYECKUX CPEACTB HH(OPMALMOHHBIX TEXHOJOTHH
(KOMHBIOTCpOB U TIpOorpaMMHOIO O6CCHC‘-ICHI/I$[) KaK HMHCTPYMCHTAJIbHO OCHOBBI PAa3BUTHUA KOMMYHUKATUBHBIX W IMO3HABATCIBHBIX YHHBCPCAJIBHBIX y‘Ie6HLIX
JIeHCTBUI;
6. YMEHHUE CO3/1aBaTh, IPUMEHATH ¥ IPe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEJIM M CXEMBI 7S peLeHNs] YIeOHBIX U MO3HABATENbHBIX 3a1a4;
1. YMEHHUE M3BIIEKaTh HHYOPMAIIUIO U3 PA3TUUHBIX HCTOYHUKOB (BKIIIOYAs CPECTBAa MacCOBOM MH(OPMAIMH, KOMITAKT-TUCKH Y9eOHOT0 Ha3HAUYCHUS, PECYPCHI
Wnteprera), CBOOOAHO TMOJB30BATHCS CIPABOYHOW JIUTEPATypol, B TOM YHCIE W Ha DJICKTPOHHBIX HOCUTENSX, COOJNIOAATh HOPMBI HH(DOPMAIMOHHOM
n30MpaTeNbHOCTH, STHKH;

8. YMEHHE Ha MPAKTUKE I0JIb30BATbCS OCHOBHBIMU JIOTMYECKUMH NPHEMaMH, METOJAaMH HaOJIOACHUs, MOJCIUPOBAHUS, OOBSCHEHUS, PEIICHUs MpoOieM,
HIPOTHO3UPOBAHUS U 1IP.;

9. YMEHHUE OpPraHU30BBIBATH CBOIO JKM3Hb B COOTBETCTBHHU C MPEACTABICHUSIMH O 3JI0POBOM 00pa3e H3HH, MPaBax W 0OSA3aHHOCTSIX TPaXKIaHUHA, IIEHHOCTSIX
OBITHS, KYJIbTYpPBl M COLIMATBHOTO B3aUMOACHCTBHS;

10. YMEHUE BBIIOJHATh I03HABATEIIBHBIE U TPAKTUYECKUE 3a]JaHUsI, B TOM YUCIIE IPOCKTHBIE;

11. YMEHHUE CaMOCTOSITEIEHO ¥ apTyMEHTHPOBAaHHO OIICHUBATH CBOM JISHCTBUS M JICHCTBHUS OJTHOKJIACCHUKOB, COJIEPKATEIBHO OOOCHOBBIBASI TIPAaBUIIBHOCTD WITH

OomKMOOYHOCTH pe3yibTaTa U Crocoda JelCTBUs, aIeKBaTHO OLIEHUBATH OOBbEKTUBHYIO TPYIHOCTh KaK Mepy (PaKkTHYECKOTO HIIH MPEAIoNaraeMoro pacxoa pecypcoB
Ha peLIeHHE 3aJ]aul, a TAKKE CBOM BO3MOXHOCTH B IOCTHKEHHH LIEJIN ONPENEICHHOMN CII0KHOCTH;
12. yMmeHue paboTath B Tpynne — 3p(QeKTHBHO COTPYAHUYATh M B3aHMOJICHCTBOBATh HA OCHOBE KOOPMHAIMH PAa3JIMYHBIX TO3WIMHA MpU BeIpaboTKe 00IIero
pelIeHnss B COBMECTHOH [eSTENbHOCTH; CIyIIaTh MapTHepa, (OpMyJIHpOBaTh M apryMEHTHpPOBAThH CBOE€ MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO IHO3HMLIHUIO U
KOOPAWHHUPOBATH €€ C MO3UIMU MAapTHEPOB, B TOM YHUCJIE B CUTYallMd CTOJIKHOBEHHUS! HHTEPECOB; MPOJYKTUBHO pa3pellaTb KOH(IUKTE HA OCHOBE y4eTa HHTEPECOB
Y TIO3HMIIN BCEX €ro yYaCTHHUKOB, TIOMCKA M OLEHKH aJIbTePHATUBHBIX CITIOCOOOB pa3pelieHus KOH(INKTOB.

IIpenmMeTHBIMH pe3yabTaTaMu ocBoeHHsI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHUs SIBIAIOTCS:



1. (opMupOBaHUE TEPBOHAYANBHBIX CHCTEMATH3MPOBAHHBIX TPEACTABICHUN O BEUIECTBAX, MX MPEBPAMICHHUSIX W MPAKTHIECKOM MPUMEHEHWH, OBJIAJCHHE
MOHSATHHHBIM aIlapaToM U CHMBOJIHMYECKHAM SI3BIKOM XFMHM;

2. 0CO3HAaHHE 00BEKTUBHO 3HAYUMOCTH OCHOB XMMHUYECKOU HAyKHM KakK obmactu COBPEMCHHOI'O0 €CTCCTBO3HAHUA, XUMHUYCCKUX npeBpameHHﬁ OpTraHHNYCCKUX "
HEOPraHNYCCKUX BCHICCTB KaK OCHOBbBI MHOT'MX SIBJICHHUH )KMBOM U HEXKUBOU IMPUPOABLI; YFHy6HeHI/IC HpeILCTaBJICHI/IfI 0 MaT€praJIbHOM CIUHCTBEC MUPA,
3. OBJIaJICHHE OCHOBAMH XHMHYECKOM T'paMOTHOCTH: CITOCOOHOCTBIO AHAJIM3UPOBATh U 00BEKTHBHO OLICHUBATH )XU3HCHHBIC CUTyalluH, CBA3AHHBIC C XHMPICI;'I,

HaBBIKAMH 0€30I1aCHOTO 06pa1ueHH${ C BCIIECTBaAMHU, UCITIOJIb3YEMBIMU B ITIOBCETHEBHOM KU3HU; YMCHUEM aHAJIM3UPOBATh U INIAHUPOBATH SKOJOT'MICCKU Oe3ormacHoe
IIOBCACHHUC B LIC/IAX C6CpC)K6HI/I$[ 310pOBbA U Oprxca}omeﬁ CpCabl;

4, (dbopMHpOBaHEe YMEHUH YCTaHABIMBAThH CBSI3U MEXKIY PEATBHO HAOIOAAEMBbIMU XUMHUECKUMH SIBICHUSMH ¥ TPOIIECCAMU, MPOUCXOJISIIIUMHI B MUKPOMHPE,
OOBSICHATH IPHYMHBI MHOTOOOPAa3Hsl BEIECTB, 3aBUCUMOCTh HX CBOMCTB OT COCTaBa M CTPOCHHUSI, a TAKXKE 3aBUCIMOCTh IPUMEHEHUSI BEIIECTB OT UX CBOWCTB;

5. NpUOOpETEHHsT OMbITa WCIOJIB30BAHUS Pa3IMYHBIX METOAOB HM3YUYEHHUS BEIECTB; HAOMIONEHHS 3a WX IPEBPAICHUSAMH NPH TMPOBEACHUH HECIOKHBIX
XMUMUYECKUX HKCIIEPUMEHTOB C UCTIOIB30BaHHEM JIAOOpAaTOPHOT0 000pYI0BaHMSI U TPHOOPOB;

6. YMEHHUE OKa3bIBATh MEPBYIO MIOMOIIIb IPU OTPABJICHUSX, 0)KOTaX U IPYTUX TPaBMax, CBA3aHHBIX C BEMIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHHEM;

7. OBJIAJICHUE NpuUeMaMHu paboThl ¢ HMHGOpPMAIUCH XUMHUYECKOIO COJCpXKaHMsl, MPEACTaBICHHON B pa3HO (opme (B BHIe TekcTa, (Gopmyin, rpadukos,
TaOJIMYHBIX JaHHBIX, CXeM, ororpaduii u ap.)

8. CO3JIaHKEe OCHOBBI JUIs ()OPMHUPOBAHUS WHTEpECa K PACIIUPEHHIO U YIIYOJICHHIO XUMUYESCKUX 3HAHHA U BHIOOpA XUMHH KaK MpO(HUIBHOTO MpeaMera mpu
Mepexo/ie Ha CTYTeHb CpeaHero (IOTHOT0) 00IIero oopa3oBaHus, a B JaIbHEHIIIEM 1 B KauecTBe ceprl cBoe MPpohecCHOHAThHOMN NeATEIbHOCTH;

9. (dbopMHpOBaHNE TPEACTABICHUN O 3HAYCHWH XMMHYECKOW HAYKH B PELICHUH COBPEMEHHBIX KOJIOTMYECKUX MPOOJieM, B TOM YHCIE B MPEAOTBpAIICHUH

TCXHOT'CHHBIX U OKOJIOTHUYCCKUX K&TﬁCTpO(I).

Yueono-memoouueckoe ooecneuenue

s ywawuxca:
1. «Xumus -9». Yueonuk. Ky3nenora H.E., Tutosa .M., I'apa H.H; M.; 111 Benrana-rpad. 2013r.

Jna yuumens:

Co6opHuK HOpMaTUBHBIX HoKyMeHTOB. Xumust / Coct. O. JI. nenpos, A.I'. Apkaases. - M. Ipoda, 2013.

[Iporpammer o xumun i 8-11 kaaccoB obmeoOpa3zoBaTenbHBIX YupexaeHuit / mon penakiueit H.E. Ky3nenosoii. - M: Benrana - I'pad, 2013 1.
VYpoxu xumun: 8 xnacc: Lllatanos M.A. Metoaudeckoe mocodue. - M.: Benrana - I'pad, 2013 r.

MynbeTumenna. Xumus: 6a30Bbii Kype 8-9 knace. OOpa3zoBaresbHas KOJUICKIUSL.

3anauHuK K yueOHuKy «Xumus -9». Kyznenosa H.E., Turosa .M., I'apa H.H; M.; U1l Benrtana-rpa.2013 r.
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TemaTH4eckoe NIAHHPOBaHHE YPOKOB XHMHH B 9 Kj1acce
(aBTop yueOHuka Kysuerosa H.E., 684.)

H.J'IaHI/IpyeMbIe pPe3yJbTaThbl

Ne DJIeMeHTBbI
Hara Tema ypoka IIpakTuka Konrtpoin MeTa-
coaepKaHus npejaMerHbie JIMYHOCTHDIE
npeaMeTrHbie
Paznen Nel «Teopernueckne ocHOBBI xXumun» (16 4.)
Tema Nel «Xumuueckue peakuumn» (3 yaca)
1(1) IlyTh npoTexanus [epuon.tabmuna AKTyaau3upoBaTh OCO3HaHUE yMeHue nounma- | 1.Motusanus
XUMHUYECKUX PEaKIUi xuM.35eMeHToB J[.11. 3HAHU yYaluxcs o 00BEKTUBHO Tb IPOOIEMY, Hay4YeHUs
Menpgeneesa. XMMHUH KaK HayKe O 3HaYMMOCTH CTaBUTH BOIPOCHL, | IPEIMETY
BEIIECTBAX U OCHOB BBIJIBUTATh XUMHUS
MPEBPAILCHHUSIX. XUMHYECKON runoresy, AaBaTe | 2.Pa3BuBaTh
O6ocHOBaTh CYIIHOCTh HAYKHU KaK omnpezeneHne YYBCTBO
MIPOTEKAHUS o0mactu MOHSITUSAM, TOPAOCTH 3a
XUMHAYECKHUX peaKkIui COBPEMEHHOTO KJIaccu(UIMPOBa | POCCUICKYIO
€CTECTBO3HAHUS | Th, CTPYKTYPUPO- | XUMHUYECKYIO
BaTh MaTepual, HayKy
MPOBOJIUTH 3.HpaBcTtBeHH
9KCHEPUMEHTHI, 0-3THYECKOE
apryMEeHTHpPOBaTh | OLIEHWBaHUE
CcOOCTBEHHYIO
MO3HLIHIO,
(dbopMynupoBaTh
BBIBOJIBI H
3aKJII0YEHUS,
2(2) CxopocTb OMnBITHL: Cdopmuposatb OCO3HaHUE OBJIaJicHUE HaBbl- | 1.MoTuBanus
XUMHYecKoi peaknuu. | 1) xymopun Oapus + MOHATHE «CKOPOCTh 00BEKTUBHO KaMH CaMOCTOsI- Hay4YeHUs
CepHas KHCJIOTa; TOMOT€HHOM 3HaYMMOCTH TEJIBHOTO npeaMery
2) NIOMyTHEHHE XUMHYECKOH peaKiium» OCHOB npruoOpeTeHus XUMUS
HW3BECTKOBOM BOJIBI: XHUMHYICCKOM HOBBIX 3HAHHM, 2.Pa3BuBath
3) cepHas KucnoTa ¢ HAYKH KaK OpraHu3aIuu YyBCTBO
OKCUOM Menn o0mactu yueOHOM AedTenb- | TOpAOCTH 3a
COBPEMEHHOT0 HOCTH, TIOMCKA pOCCHICKYTO
€CTECTBO3HAHUS | CPENCTB e XUMHYECKYTO
OCYIIIECTBIICHUS HayKy




3(3) @DaKTOpbI, BIAUSIIOLINE 3aBucuMOCTh ckopocTd | Karanusatopsl. OCO3HaHue yMEHHE dopMupoBaHU
Ha CKOPOCTH peaKIuu OT CdopmupoBath 00BEKTUBHO COOTHOCHTH CBOH | € y YUaIIuXCs
XUMUYECKOMN KOHIICHTPAIUH U MIpEeJICTaBIEHUE O 3HAYUMOCTH JIEHCTBHS C yueOHo-
peakuuu. OOpaTUMOCTE | TeMIIEPATyPHI. (hakTopax, BIMSIOIIUX OCHOB IJIAaHUPYEMBIMU M03HABATEIbH
XUMHWYECKHUX Pasnoxenue nepokcuaa Ha UBMECHCHHUE CKOPOCTHU XUMHYECKOMI pe3yibTaraMu, Oro MHTEpECa
peaxuuii. BOZIOPO/A B XUMUYECKOH peaKiuu. HayKd KaK OCYILECTBISATh K HOBOMY

MIPUCYTCTBUU o0mactu KOHTPOJIb CBOEH yaeOHOMY
KaTajaM3aTopa (OKcuaa COBPEMEHHOT0 JIeSATEIbHOCTH B MaTepuanty u
Maprania (IV) u €CTECTBO3HAHUA | Mpolecce criocobam
dhepMeHTa (KaTanassl). JIOCTHXKCHHUS pereHus
pe3yinbTaTta, HOBOH
ONpenesATh YaCTHOU
CIoCcoObI 3aJIa9H.
JIEVCTBUH B
paMKax
MPEAJIOKECHHBIX
YCJIOBUM U
TpeOoBaHUiA,
KOPPEKTUPOBATH
CBOH JIEUCTBUS B
COOTBETCTBHH C
U3MEHSIOMIENCS
CUTYyaleil;
XuMu4eckoe Xumuueckoe DopMHUpPOBaATh OCO3HaHUE oBiageHue HaBbl- | 1.Dopmuposa
PaBHOBECHE U YCIIOBUSL | paBHOBECUE U MpeJICTaBICHUE O 00BEKTUBHO KaMH CaMOCTOsI- HUE UHTEpeca
€ro CMEUICHHUS. YCIIOBUS €T0 XUMHYECKOM 3HAUUMOCTHU TEJIBLHOTO K HOBOMY
[punun cMeneHus. [punuun PaBHOBECUU U OCHOB npruoOpeTeHHs MIpEAMETY.
Jle IllaTtanse Jle IllaTtanse YCIIOBHSIX €TO XUMHYECKON HOBBIX 3HAHWH,
CMEIIEeHUs HAyKU KaK OpraHM3aIuu
oOacTu y4eOHOMU AesITelNb-
COBPEMEHHOTO HOCTH, TIOMCKA
€CTECTBO3HAHUA | CPENCTB €€
OCYIIECTBIECHHUSI
Tema Ne 2 «PactBopsl. Teopus d1ekTpoauTuyeckoii aucconuamum». (13yacon)
4 (1) IlonsTre o pacTBOpax. OneITHI IO Cdopmuposats y OCO3HaHUE oBiageHue HaBbl- | 1.Dopmuposa
Teopuu pacTBOpoB PacTBOPEHUIO YYaIIUXCS TOHITHUS 00BEKTHBHO KaMH CaMOCTOsI- HUE UHTEpeca
Pa3IUYHBIX BEII-B. pacTBOpEHHE, 3HAYUMOCTH TEIBLHOTO K HOBOMY
Tabmu1rsl pacTBOpH- PacTBOPUMOCTb, OCHOB npuoOpeTeHHs MIpEeaAMETY.

XUMHYECKOH

HOBBIX 3HaHWH,




MOCTH BEIIECTB IIPH MTO3HAKOMMUTB C HAyKH Kak OpraHu3anuu
pasHoil Temneparype. pa3IMYHBIMU TUIIAMU o0mnactu yueOHOM fesTensb-
PacTBOPOB. COBPEMEHHOT0 HOCTH, TIOMCKA
€CTECTBO3HAHUS | CPEICTB €€
OCYIIECTBICHHS

5(2) Bemectna - OmnpIT: PackpeITh noHATHE OnuceiBath OBJIaJicHUE HaBbl- | 1.MoTuBanus
3IEKTPOJIUTHI U MIPOBEJICHUE TOKa IEKTPOSTUTHYECKAS JIEMOHCTPALIMOH | KaMH CaMOCTOsI- Ha y4eHHS
HeanekTpoauTsl. D/C. pacTBOpaMH pa3HbIX JUCCOLAAIMS KaK HBIE U TEIBHOTO peaIMeTy
SIBnenus mpo- BELICCTB. mpolecca pacrnaja CaMOCTOSITETIbHO | IPHOOPETEHUS XUMHS
UCXOZSIINE TIPU JIEKTPOJINTA HA UOHBI. MIPOBEICHHBIE HOBBIX 3HaHWH, DopMHpYIOT
pacTBOPEHUH BELIECTB 9KCIEPUMEHTBL. | OpraHU3alUH OTBETCTBEHHOE

yueOHOM AedTeNb- | OTHOIIEHHUE K
HOCTH, TIONCKa YYEHUIO
CpeICTB €€

OCYIIECTBIICHHUS

6 (3) CunbHbIe U c1abbie DopMHpOBaATh ¢opmupoBanue | ymeHue nounma- | l.dopmuposa
JNEKTPOJIUTHI. MIpeJICTaBIEeHUE O IIepBOHAYaIIb- Tb TIpo0sIEMy, HUE NHTEpeca
CreneHns nuccouyanuu CHJIBHBIX U cIa0bIxX HBIX CHCTEMaTH- | CTaBUTh BOIPOCHL, | K HOBOMY

JIEKTPOJIUTAX. 3UpPOBAHHBIX BBIIBUTaTh MIpEIMETY.
PackpsITh noHATHE MIPENCTaBICHUN | TUIOTE3Y, NaBaTh
CTCTIEHH 0 BELIECTBAX, UX | OIpE/AECICHUE
JIMCCOLUALH. MPEBPAIICHUAX | MOHITUAM,
Y TIPAKTHYECKOM | KJIaCCHU()UIIMPOBa
MIPUMEHEHUH; Tb, CTPYKTYPHPO-
OBJIaJICHHE BaTh MaTepual,
MOHATUIHBIM MIPOBOJIUTH
anmapaToM | | 9KCIEPUMEHTHI,
CUMBOJIMYECKHM | apryMEHTHPOBATh
SI3BIKOM XMMUH; | COOCTBEHHYIO
MO3ULHIO,
(dbopMynupoBaTh
BBIBOJIBI U
3aKJIIOYEHUS;

7(4) Jucconmanms Kucior, PackpriTh Bompoc OCO3HaHUe oByajeHue HaBbl- | 1.Dopmuposa
coJiel 1 JIMCCOLMAIUH KUCIIOT, 00BEKTUBHO KaMH CaMOCTOsI- HUE UHTEpeca
OCHOBAaHHI1 B COJIEH ¥ OCHOBaHUII B 3HAYUMOCTH TEIBHOIO K HOBOMY
BOJIE. Bozie. PaccmoTpeTs OCHOB npruoOpeTeHus MIpeIMETY.

CTYIIEHYATYIO XUMHUYECKON HOBBIX 3HAHUH,
HAYKH KaK OpraHu3aIny




JUCCOLMALIO [UIS obnactu yueOHOM AesTeNb-
CIa0BIX AIIEKTPOIUTOB. COBPEMEHHOTO HOCTH, [IOHCKA
€CTECTBO3HAHUS | CPEICTB €€
OCYIIECTBICHMSI

8(5) Peaxnuu nonHoro IIpoBenenue peaxiuii CdopmupoBatb OCO3HaHUE oBnaseHue HaBbl- | 1.Dopmuposa
oOmeHa. MonHsle MOHHOT'O OOMEHa JUIs MIpEJICTaBIEHUE O 00BEKTHBHO KaMH CaMOCTOsI- HUE NHTEpeca
YpaBHEHUSI. XapaKTepPUCTUKH peaxkuusx 30HHOrO 3HAYUMOCTH TEIBHOTO K HOBOMY

CBOWCTB 2JIGKTPOJIMTOB. | OOMEHa W MpU3HAKAX HX OCHOB nproOpeTeHus MpeIMeTy.
OnBITHL: IIPOTEKaHUS. XUMHYECKON HOBBIX 3HAHU,

1) runpokeun HaTpus + HayK{ KaK OpraHu3aluu

cynedat Menu, o0mactu yueOHOM esTeNb-

2) ruapokcu HaTpus + COBPEMEHHOTO HOCTH, TIOHCKA

XJIOPHUJL KaJIbLus, €CTECTBO3HAHMS | CPEICTB €&

3)runpoxcun HaTpus + OCYIIIECTBIICHHUS

cepHasi KHCJIOTa.

9 (6) Kucnorel B cBeTe OnBbITHL: CdopmupoBats OnucsiBaTh yMeHue nouuma- | dopmuposanu
TOH, 1) ruapoxcu HaTpUst MPEACTABICHUE O JEMOHCTPALMOH | Th pobieMy, €y ydaumuxcs
uXKinaccupuKanyus M + cepHasl KHCTIOTa, KHCJIOTaX ¢ TOYKHU 3pEHHUs HBIE U CTaBHUTh BOIIPOCHI, | y4eOHO-
CBOWCTBA. 2) cepHas KucioTa + NIEKTPOTUTHUECKOM CaMOCTOSITENIFHO | BBIABUTaTh M03HaBaTeNbH

xJjopua 6apus, nucconuanuy. U3yunTs MIPOBEICHHBIE TUIIOTE3Y, AaBaTh | OrO MHTepeca
3) cepHas kucinora + CBOICTBA KHCIIOT. SKCIEPHMEHTHI. | ONpeAcIeHUE K HOBOMY
OKCHJI ME/IH, MOHSTHAM, yaeOHOMY
4)constHas KucjaoTa+ KIacCU(UIMPOBa | MaTepuany
LIUHK Tb, CTPYKTYPHPO-

BaTh MaTepual,

MIPOBOJIUTH

9KCHEPUMEHTHI,

apryMEeHTUpPOBATh

COOCTBEHHYIO

TTO3UIIHIO,

(hopMyupoBaTh

BBIBOJIBI U

3aKJIIOYEHUS;

10 (7) OcHoBaHu B OMnBITHL: CdopmupoBats OnucsIBaTh OBJIaJIcHUE HaBbl- | POpMUPOBAHU
ceetre TO/I, nx 1) ruapokcua HaTpUA , MpeJIcTaBIeHne 00 JEMOHCTPALIMOH | KaMH CaMOCTOs- € y ydamuxcs
KIacCupuKanus u + cynbdar menwu, OCHOBAHUSIX C TOYKH HBIE U TEIHHOTO y4ebHo-
CBOWCTBA. 2) THAPOKCH HATPHSL + | 3pEHUS 3JIEKTPOIUTH- CaMOCTOSITEIIBHO | IPHOOPETEHUS TIO3HAaBATCIbH

CepHasi KMCJIOTa, 4eCKOH JHCCOLUAIMH. IIPOBEJICHHBIE HOBBIX 3HaHMH, Oro MHTEpeca




3) nomyTHEHHE W3yunts cBOMCTBa 3KCIIEPUMEHTHI. | OpraHU3aLUU K HOBOMY
M3BECTKOBOM BOJBI, OCHOBaHUH. yueOHOM Aesdrens- | yueOHOMY
4) pazioxeHue HOCTH, TIOMCKA MaTepuany
rugapokcuaa meau (11) CpencTB e€
OCYILIECTBJICHHS
11(8) Comn, B cBete TO/l, ux | Tabn. pacTBopuMOCTH Cdopmuporath ®opMHpOBaHUE | YMEHHE MOHUMA- | POpMUPOBaHU
KJaccuuKamnus 1 U pAJ HaNpsHKEHUS MpeICTaBICHUE O COJISIX C UHTepeca Tb TIpOOJIEMY, € y yJamuxcs
CBOIiCTBA. METAJIJIOB, TOYKH 3pEHUS K KOHKPETHOMY | CTaBHUTb BOIIPOCHI, | y4eOHO-
OnbIThI: ANEKTPOITUTHIECKOI XUMHUYECKOMY BBIJIBUTATh MMO3HABATENbH
1) ruapoxenn HaTpus + nucconuaun. 3yanTts JNIEMEHTY TUIIOTE3Y, AaBaTh | OrO MHTepeca
cynedat mMenu, CBOICTBa coJIei. OIpeaEeHuE K HOBOMY
2) comnsHasi KUCIOTA + MOHSTHAM, y4aeOHOMY
HUTpAT cepedpa, KJIACCU(UIMPOBA | MaTepHaty
3) xmopun Gapus + Tb, CTPYKTYPHpPO-
HUTpar cepedpa, BaTh MaTepHal,
4) xene3o0 + MeIHBIN MIPOBOJUTH
KyIopoc. 9KCTIEPUMEHTHI,
apryMEHTUPOBATh
CcOOCTBEHHYIO
MO3ULIHIO,
(dbopMynupoBaTh
BBIBOJBI U
3aKJII0YEHUS,
12 (9) I'maponus coneit OnpIT: DopMHUpPOBATH OCO3HaHUE yMeHue nouuma- | dopmuposanu
W3meHeHne okpacku NpEeACTaBICHUE O 00BEKTUBHO Th TIpOOJIEMY, € y yJamuxcs
WHIUKATOpa B MPOIIECCe THAPOIN3a KaK 3HaYMMOCTH CTaBHUTh BOIIPOCHI, | y4eOHO-
pacTBopax pazIHMyHbIX criocoba pas3ioKeHus OCHOB BBIJIBUTATh MO3HaBaTEIbH
COJIEH: CcoJIE BOIOM XUMHYECKOH TUIIOTE3Y, JaBaTh | Or0 MHTEpeca
Cynbdare HaTpus, HaYKHU KaK omnpeneneHue K HOBOMY
KapOoHaTe HaTpH4, oOmactu MOHSTHAM, y4aeOHOMY
HUTpATE MEIH. COBPEMEHHOTO KIaccu(UIMPOBa | MaTepuany
€CTEeCTBO3HAHUSI | Th, CTPYKTYPHPO-

BaTh MaTepHal,
MPOBOIUTH
IKCTIEPUMEHTHI,
apryMeHTHUPOBaThH
COOCTBEHHYIO
HO3ULHIO,
¢dbopMynupoBartb




BBIBOJbI U

3aKJIIOYEHUS;

13(10) Pemenue 3agau mo AKTyanu3upoBaTh U OCO3HaHUE yMeHHe dopmupoBaHH
temam «TO/L. 3aKperuTh 3HAHHUA 00BEKTUBHO COOTHOCHUTH CBOHM | €y yUaIluxcs
I'mnponus conein» YYaIUXCS 1O 3HAYUMOCTHU JIEUCTBUSA ¢ | yuebHO-

MIPOHICHHBIM TEMaM OCHOB IUTaHUPYEMBIMU MMO3HABATEIbH
XUMUYECKO pe3ynpTaTami, Oro HHTepeca
HAaYKHU KaK OCYILIECTBIIATD K HOBOMY
obmactu KOHTPOJIb  CBOEH | yueOHOMY
COBPEMEHHOTO NIEeATENIbHOCTA B | MaTepHaly u
€CTECTBO3HAHUsA | IMpolecce crocobam

JTOCTHKESHHSI pemieHus
pe3ynbTara, HOBOM
OIIpENEIATD YaCTHOU
crocoOsbl 3aJau.
JeUCTBUAN B

pamKax

MIpeTI0AKEHHBIX

YCJIOBHM u
TpeOoBaHUH,
KOPPEKTHPOBAThH

CBOU NEHCTBUA B
COOTBETCTBHH  C
U3MEHSIOMIENCS

CUTyalue;

14(11) Ilpaxm. paboma Nel Xum. peakmuegul, ®dopMuUpoBaTh Jenats BIBOABI | YMeHUE dopmupoBaHH
Pemmenne nocyoa, UHCMpyKyuu yMEHHE pelaTh U MOHUMATh € Y yJamuxcs
JKCIEPUMEHTA-TTHHBIX IKCTIEpUMEHTAIbHBIE YMO3aKIIIOUeHus | mpobiemy, y4aebHo-
3a1a4 Ha 3aJaud Ha 13 HAOIIOJICHW | CTAaBUTH BOIIPOCHI, | TIO3HABATEIbH
pacro3HaBaHue pacro3HaBaHue U3YyYEHHBIX BBIJIBUTATh OT0 WHTEepeca
KaTHOHOB U aHHOHOB. KaTHOHOB U aHHOHOB, XUMHUYECKUX THIIOTE3Y, IaBaTh | K HOBOMY

perarh Ka4eCTBEeHHBIC 3aKOHOMEPHOCT | OTIpPEIEIIeHNE yaeOHOMY

3a7a4 Ha TUAPOIIH3 e, MOHSITHAM, MaTepuany u

coneit NPOTHO3UPOBATH | KJaccH(UITpOBa | criocodam
CBOICTBa Th, CTPYKTYPUPO- | pEIICHUS
HEU3yUYECHHBIX BaTh MaTepHal, HOBOI1
BEIIECTB 110 MPOBOJHTH 4aCcTHON
AHAJIOTHUH CO 9KCIIEPUMEHTHI, 3aJIa4H.
CBOWCTBaMHU apryMEeHTUPOBATh




W3yYCHHBIX. COOCTBEHHYIO
MO3HIIHIO,
(dbopMynupoBaTh
BBIBOJBI U
3aKITI0YCHMUSI,
15(12) O0001IeHNE 3HAHMI [MoBTOPUTH M 00OOIIUTE CrtpyktypupoBa | oBmaneHue HaBel- | [IposBusercs
mo Temam 1, 2 cBenenus o TOJl u Th U3y4YECHHBIN KaMH CaMOCTOs- YCTONYUBBIN
THIPOJIN3E COJIeH, Marepual. TEJNBHOTO y4eOHO — 103~
MIPOBEPUTH YPOBEHB nproOpeTeHus HaBaTeJbHbIH
3HaHUU MO HOBBIX 3HAHU, HUHTEPEC K
JIAaHHOW Teme OpraHu3ayu HOBBIM 3HaHUH
y4eOHOU AesITelNh-
HOCTH, TTOUCKA
CpeICTB €€
OCYIIECTBIICHHS
16(13) KonrtponbHas pabora IIpoBeputh ypoBeHb 3auer OCO3HaHUE yMEHHE dopmMHUpoBaHU
Nel YCBOEHUSA 00BEKTHBHO COOTHOCHUTB CBOM | €y YYaILIUXCS
TCOPECTUUCCKUX 3HAYUMOCTH I[eﬁCTBHSI C y‘-IC6HO'
3HAHWI U MPAKTUYECKUX OCHOB IUTaHUPYEMBIMU MO3HABATEILH
YMEHHUI1 10 N3yYCHHBIM XUMUYECKOH pe3yibTaTamu, Oro UHTEpeca
TeMaM HAYKH KaK OCYILIECTBIIATD K HOBOMY
obnactu KOHTPOJIb CBOCH | yueOHOMY
COBPEMEHHOIO | JIEATEIbHOCTH B MaTepHuany u
€CTEeCTBO3HAHMSI | Ipolecce crocodam
JOCTHIKCHUS peUICHUA
pe3yibTara, HOBOI
omnpenensTh YaCcTHOU
CIOCOObI 3aJ1a4H.
NEeHCTBUMN B
pamkax
MPEIOKEHHBIX
YCJIOBUH U
TpeOoBaHUii,
KOPPEKTHPOBAThH

CBOH JIEUCTBUS B
COOTBETCTBUM C
HM3MEHSIoIEencs
CUTyalUe;




Pa3nen Ne2 «Ds1eMeHTHI - HEMeTAJUIbI M MX BasKHeHmue coeanHeHus» (20 yacoB)
Tema Ne3 « O0miasi XapakTepucTHKA HEMETAJLI0B» (2 yaca)

17(1) Xap-ka xuMm. aneMenToB | Komnekiun ®opMHUpOBaThH OCO3HaHUE oBiageHue HaBbl- | [IposBisiercs
- HCMCTAJIJIOB. HEMETaJlJIOB, fuarpaMma | IpeACTaBICHUC O 00BEKTUBHO KaMM CaMOCTOSI- YCTOHYMBBIH
Hemerannsl B mpupoge | «COCTaB BO3AyXa» MOJIOKEHUU HEMETAIJIOB 3HaYMMOCTH TEJNBHOTO yHebHO — 1103~
u [ICXD JI.U. B I1.C., 3aBHCHMOCTH OCHOB nprOOpeTeHHs HABATCIILHBI
Mengeneesa CTPOCHHUS UX aTOMOB U XUMHYECKON HOBBIX 3HaHWH, uprepecx

o HOBBIM 3HAHUU
CBOWCTB OT IIOJIOXKCHUS B HAaYKHU KaK OpraHu3aIyu
I.C. o0mnactu y4eOHOU AesITeNh-
COBPEMEHHOIO | HOCTH, IIONCKA
€CTECTBO3HAHUS | CPEACTB €€
OCYIIECTBIICHHS

18(2) Kpucramnmuec- apocTtepxHEBEBIE PackpbITh 3aBUCIMOCTB OCO3HaHUE yMeHHe MoHnMa- | Popmuposanue y
KO€ CTPOCHHE U MOJIEITH (HU3UKO-XUMHYECKUX 00BEKTUBHO Th POOJIEMY, gzg‘Hﬂo"f“
(1)14331K0-ngnqec1<He KPUCTAIUTHYECKUX CBOWCTB HEMETAJJIOB 3HAYUMOCTH CTABUTb BOTIPOCHL, | oo oo
CBOWCTBa HEMETAIJIOB. PEILIETOK HEMETAILIOB, OT CTPOCHHUSI OCHOB BBIJIBUTATh WHTepeca K
CoenuHeHus KOJIJICKIIMM HEMETAJUIOB | KPUCTAJUTUYECKUX XUMUYECKOH THIIOTE3Y, 1aBaTh | HOBOMY
HEMETAJIJIOB " X COCOUHCHUN pELIETOK HayKU Kak oInpeaesieHue yuebHOMy

obmactu MTOHATHUAM, Matepuaty

COBPEMEHHOI0 | KJIaCCHU()MIIPOBa

€CTEeCTBO3HAHUSI | Th, CTPYKTYPHPO-
BaTh MaTepHal,
MPOBOJUTH
9KCHEPUMEHTHI,
apryMEHTHUPOBATh
COOCTBEHHYIO
MO3HLIHIO,
(dbopMynupoBaTh
BBIBOJIBI U
3aKJII0YEHUS,

Tema Ne 4 «HeMeTasJibl rJIaBHBIX NOATPYNI M UX coequHeHus» (18 yacos)

19(1) CpaBHuTENHHAS Komnexkumn JlaTb cpaBHHUTENBHYIO OCO3HaHHE CTPYKTYpHUPO- dopmMupoBaHu
XapaKTepUCTHKA HEMETAIJIOB XapaKTepUCTUKY 00BEKTUBHO BaTh MaTepHal, € y yJamumxcs
HEMETAJIJIOB TJI1aBHBIX HEMETAIJIOB TIIaBHBIX 3HAYMMOCTHU MPOBOJIUTH y4ebHo-
HNOATpYII MOy OCHOB 9KCHEPUMEHTHI, MO3HaBaTEbH

XUMUYECKOH apryMEeHTUpPOBATh | OTO MHTepeca
HAYKH KaK COOCTBEHHYIO K HOBOMY




obmactu MO3HLIHIO, yueOHOMY
COBPEMEHHOT'0 dbopMmynupoBaTh | MaTepHany
€CTECTBO3HAHHS | BBIBOJBI U

3aKII0YCHHUSI,

20(2) Cepa, pusnueckue u O6pasusl  cepsl. J1O.: dopmupoBathb dopmupoBanue | oBNajcHUE HABI- | [IposBusiercs
XHMHYECKHE ATTOTPOTTHS CEpHI. npe/cTaBIeHHEe 00 uHTEpeca KaMH CaMOCTOSI- | YCTOHYUBBIN
CBOWCTBA, HAXOXK/ICHUE QJUTOTPOIIHHU CEPBI, K KOHKPETHOMY | TEJIBHOTO y4eOHO — 103~
B TIpUpOJIE ee (PU3MUCCKUX U XUMUAYECKOMY NpUOOpETEHHUS HaBaTEIbHBIH

XUMHYECKUX CBOMCTBAX JNIEMEHTY HOBBIX 3HAHHH, WHTEpEeC K
OpraHu3aIu HOBBIM 3HaHU
y4eOHOH JeaTeNb-

HOCTH, TTOUCKA
CpEenCTB €€
OCYIIECTBIICHHS

21(3) CepHucras u OnpiT: ITo3HaKOMHTH OnuceiBaTh CTPYKTYpHUPO- [IposiBnsieTcst
CEepOBOJIOPOI Mast HOJTy4eHUE YUaIUXCs C JIEMOHCTPALMOH | BaTh MaTepHal, YCTONUYUBBIT
KHCJIOTHI U MX COJIH. CEepOBOIOPOJIA. 0COOCHHOCTSIMHU HBIC U MPOBOJIUTH y4eOHO — M03-

CEpOBOAOPOJIA U CaMOCTOSITETIbHO | SKCIICPUMEHTHI, HaBaTEJbHBIH
COCIIMHEHHI CEepBI C NIPOBEICHHbIC apryMEHTUPOBATh | MHTEpEC K
MeTaJIaMH. OKCIIEPUMEHTHI. | COOCTBEHHYIO HOBBIM 3HAHU

MO3HILIHIO,

(dbopMynupoBaTh

BBIBOJIBI 1

3aKITI0YCHUSI,

22(4) Oxcuasl cepbl DopmMupoBaTh (dhopMHpOBaHUE | CTPYKTYPHPO- [IposBnsercs
Mpe/ICTaBICHUE O HIepBOHAYAIIb- BaTh MaTepHal, YCTONYUBBIH
KHCJIOPOJICOJCPIKAIIINX HBIX HPOBOJUTH y4eOHO — M03-
COCJIMHEHUSIX CEpPhI: CHCTEMATH3UPO | SKCIIEPUMEHTHI, HaBaTEJbHBIH
CEpHUCTOM Ta3e U BaHHBIX apryMeHTHUPOBaTh | MHTEPEC K
CEpHOM aHTHJIPH/IC NPE/CTaBICHNH | COOCTBEHHYIO HOBBIM 3HAHU

0 BEUIECTBaX, X | MO3UIIUIO,
npeBpanieHusx | GopMyIupoBaTh
Y TIPAKTUYECKOM | BBIBOJIBI M
HPUMEHECHUH; 3aKJIFOYCHUS,
OBIIaJICHHE

TOHSATUHHBIM

ammapaTtoMm |

CUMBOJIMYECKAM

SA3BIKOM XHUMHH,




23(5) CepHas KuCloTa U ee OMBITHL: OTtpabaTpIBaTh HABBIKH OnucsiBaTh CTPYKTYpHUpO- [IposBnsercs
COJH 1) pa36asi. H,S04 (k) 3aIMCU YPaBHCHUN JIEMOHCTPAIIMOH | BaTh MaTepHal, YCTOWYMBEII
BOJIOM, peaxiuit HBIC U MPOBOJHTH y4eOHO — 103~
2) H,S04 () + caxap. 3) C y4acTHEM KHUCJIOTHBIX CaMOCTOSITEIILHO | AKCIIEPUMEHTBI, HaBaTEILHBIN
CBOMCTBa pa30aBI. OKCHJIOB U KHCJIOT, MIPOBEICHHBIE apryMEHTHpPOBaTh | HHTEPEC K
H2S0,. MO3HAKOMHMTD yUYaIIUXCS 9KCIIEPUMEHTHI. | COOCTBEHHYIO HOBBIM 3HaHUH
JL.O.: Pacnio3naBanue C 0COOCHHOCTSIMH MO3HUIHIO,
cynbharos CEepHOM KUCJIOTHI (dhopMyTUpOBaTH
pa3HO KOHIIEHTPAIIHH, BEIBOJIBI U
CTaIuIMH TIPOU3BOJICTBA 3aKITIOYCHUS,
CEpHOMN KUCJIOTHI
24(6) A30T, Qpusnyeckue u Tabn. «Kpyrosopor Cdopmuporatb ®dopMHUpoOBaHUE | CTPYKTYpPHUPO- [posiBnsieTcst
XMMHYECKHE CBOMCTBA, | a30Ta B MIPHUPOCH» MpeJICTaBICHUE O WHTEepeca BaTh MaTepHal, YCTOWYHBBII
MONTydeHUe U CTPOEHHUH aToOMa U K KOHKPETHOMY | TIPOBOIWTH y4e0HO — 1103-
MIPUMEHEHHE. MOJIEKYJIBI a30Ta, XUMHYECKOMY AKCIIEPUMECHTBI, HaBaTeJIbHBIN
Kpyrosopor a3ora. ero pus. u XuM. 3JIEMEHTY apryMEHTUPOBATh | HHTEpEC K
CBOWCTBaX, COOCTBEHHYIO HOBBIM 3HaHUH
KpPYrOBOPOTE a30Ta B MO3HILIHIO,
MIpUpO/IE. (dbopMynupoBaTh
BEIBOJIBI U
3aKJIFOUEHUS;
25(7) AMMHUax. OnpIT: CdopmupoBath 3HaHUSA O OnuceiBaTh oByajieHNe HaBbl- | [IposBisiercs
Conu aMMOHUSL. «lTomy4envie 1 CBOHCTBA | CTPOCHHUH, TIOTYICHUN U JEMOHCTPAIIMOH | KaM¥ CaMOCTOS- YCTOHYMBBIN
ammuakay OmbIT: XUMHYECKHX CBOHCTBaX HBIC U TeIHHOTO y4eOHO — 1103~
pas3JoXeHne XJIopuaa aMMUaKa, 0COOBIX CaMOCTOSITENBHO | mpHoOpEeTeHNs HaBaTEJIbHBIH
aMMOHUS CBOICTBax cojeit NpOBEJICHHBIE HOBBIX 3HAHUIA, HHTEpEC K
aMMOHUS (pa3iIoKeHus, OKCMIEPUMEHTBL. | OpraHU3alun HOBBIM 3HaHUH
Ka4yeCTBECHHAad peaKum{) yqeGHoﬁ HEeSATEID-
HOCTH, TIOHCKA
CpencTB €€
OCYIIECTBIICHHS
26(8) Kucnoponusie OnbITHL: CBOMCTBA CdopmupoBarh 3HaHUS ®dopmupoBanue | oBiajeHue HaBbl- | [IposiBisieTcs
COCIMHEHUS a30Ta. pa30aBi1. ¥ KOHII.a30TH. 00 0CcOOEHHBIX UHTEpeca KaMH caMOCTOsI- YCTOWYMBBIT
KHCIIOTBI CBOWCTBax a30THOH K KOHKPETHOMY | TEJIBHOTO y4ebHO — 103-
KHCJIOThI U HUTPATOB, XUMHAYECKOMY npuoOpeTeHHs HaBaTeIbHbIH
0 criocobax JJIEMEHTY HOBBIX 3HAHHH, HUHTEpEC K
TIOJTYyYEHUS a30THOM OpraHu3anuu HOBBIM 3HaHUH

KHCJIOTBI

y4eOHOH AesTeIb-




HOCTH, ITIOHUCKa

CpencTB eé
OCYIIECTBIICHHS
27(9) Ilpaxm. paboma Ne 2 Xum. peaxmueul, OtpaboTKa HaBBIKOB OnuceIBaTh CTPYKTYPHUPO- dopMupoBaHU
Ionyuenue ammuaxa u nocyoa TOJYYCHUS U COOMPaHUS JEMOHCTPALMOH | BaThb MaTepual, € y yJamuxcs
u3yueHue e2o ceoucma aMMHaKa, HBIE U MIPOBOJUTH y4eOHO-TI03Ha-
JIOKa3aTeJIbCTBO €ro CaMOCTOSITETIbHO | SKCIICPUMEHTHI, BaTENBHOTO
HaJIN4Us, U3y4eHHE NpOBE/ICHHBIE apryMEHTUpPOBATh | HHTEpeca K
CBOWCTB aMMHaKa u 9KCHEPUMEHTHI. | COOCTBEHHYIO HOBOMY y4e0-
THIPOKCH]Ia aMMOHHUSL. MO3ULIHIO, HOMY
¢dbopMynupoBaTh | MaTepHay
BBIBOJBI U crocobam
3aKIII0YCHUS,; pemeHus
HOBOI
YaCTHOU
3aJau.
28(10) ®docdop u ero O0pa3ipl KpacHOTO [To3HakOMHTH (hopMHpOBaHUE | CTPYKTYPHUPO- dopmupoBaHU
COCIIMHCHHUS ¢ocdopa, Tabdm. yUaIuxcs ¢ nepBOHAYATIb- BaTh MaTepHal, € y yJamuxcs
«KpyroBopor a3ora B AIIOTPONHEH HBIX MPOBOJUTH yuebHo-
MIPUPOC» docdopa, ero CHCTEMAaTH3UPO | 3KCIIEPHUMEHTEL, MO03HABaTEIIbH
(bU3NUECKUMH U BaHHBIX apryMEHTUpPOBATh | OTO MHTepeca
XHMM.CBOHCTBAMH IPECTaBICHUN | COOCTBEHHYIO K HOBOMY
0 BELIECTBaX, UX | MO3UIHIO, yueOHOMY
npeBpanieHusx | GpopMynupoBaTs | Marepuany
Y TIPAKTHYECKOM | BBIBOJIBI U dopmupoBanu
NPUMEHEHUH; 3aKIIIOYEHUS,; € y yJamuxcs
OBJIaJICHHE yueOHo-
MOHSATHHHBIM MO3HABATENbH
anmapatoM Oro UHTEpeca
CHUMBOJINYECKUM K HOBOMY
SI3BIKOM XHMUH; yaeOHOMY
MaTepHany
29(11) Yrnepon, ammorponubie | O0pasus! yris, rpadura. | IpogomkuTs ®opmupoBaHue | OBJIAJCHUE HaBbl- | POpMUPOBAHU
MOTU(UKALINH, Kpucrammueckue (dbopmupoBaHHe UHTEpeca KaMH caMOCTOsI- € UHTepeca K
¢dusnueckue u pemeTku yris, rpaduTa, | 3HaHWH 00 AIJIOTpOIHH, K KOHKPETHOMY | TEJBHOTO HOBOMY .
XHUMHUYECKHE CBOHCTBA anmasa. 00 OKHCITUTENLHO- XUMHAYECKOMY npruoOpeTeHus
yriiepoaa OnpIT: BOCCTaHOBUTEJIBHBIX JJIEMEHTY HOBBIX 3HaHHH,
BOCCTaHOBJIEHHE OKCHJa | CBOICTBaX BEIIECTB HA OpraHu3aIu

y4eOHOH JesTeNb-




MEeIH yTieM; Talll.

npuMepe yriepoaa

HOCTH, ITIOHUCKa

«Kpyrosopor yriepona cpencts eé
B IIPHPO/IEY. OCYIIECTBIICHHS
30(12) Oxkcupsl yriepoja KauecTBennas PaccmotpeTs (hopMHpOBaHUE | CTPYKTYPHPO- dopmupona-
peaxius Ha CPaBHHUTEIHHYIO MepBOHAYAITh- BaTh MaTepHal, HUE y
YTICKUCIBIH ra3 XapaKTEPUCTUKY HBIX MTPOBOJIUTH YUaIMXCs
yrapHoro u CUCTEMATHU3UPO | SKCIIEPUMECHTBI, y4eOHO-
YTIIEKUCIIOTO Ta3a BaHHBIX apryMEHTUPOBATh | MMO3HABATEIILH
MIPEJICTABJICHUH | COOCTBEHHYIO Oro UHTEpeca
0 BCINECTBAX, UX | MO3UIIHIO, K HOBOMY
npeBpamieHnsx | popmymupoBats | yueOHOMY
Y TIPAaKTUYECKOM | BBIBOJIBI U MaTepHany
MIPUMCHEHUH; 3aKJIFOUCHUS;
OBIIAJICHHE
MOHSTUAHBIM
anmapatoM |
CUMBOJIMYCCKUM
SI3BIKOM XMMUMU;

31(13) VYrojapHas KUCIOTa U JL.O.: IMponomKuTh (hopMUpOBaHUE | CTPYKTYpPHUPO- dopmupora-
ee comu. Kpyrosopor PacnioznaBanue (bopMHpOBaHHE 3HAHWH MepBOHAYAITh- BaTh MaTepHal, HUE Y
yriepoja. KapOOHAT -HOHOB 0 KHUCJIBIX COJISIX, HBIX MPOBOJIUTH yUaIIMXCst

JKECTKOCTHU BOJIbI U CUCTEMATHU3UPO | IKCIIEPUMEHTBI, y4eOHO-
KauyeCTBECHHOMN peakKiuu BaHHBIX apryMEHTUPOBATh | MMO3HABATEIIbH
Ha KapOOHATHI NpPE/ICTABICHUA | COOCTBEHHYIO Oro UHTEpeca

0 BEILECTBAX, UX | MO3UIIHIO, K HOBOMY

npeBpanieHusx | GopMynupoBaTh | ydeOHOMY

U TIPAKTHYECKOM | BBIBOJIBI U MaTepHany

IPUMEHEHUH; 3aKJIFOUEHUS;

OBIIaJICHNE

MOHATUIHBIM

anmapatoM "

CUMBOJINYECKHM

SI3BIKOM XHMHU;

32(14) Ilpaxm. paboma Ne 3 YPpOK-TIpaKTHKYM. OtpaboTKa HaBBIKOB Henats BBIBOABI | yMEHUE ®opmupona-
Tonyuenue [IpakTrueckoe MOJIy4EHHUS ¥ COOMpaHUs U YMO3aKITIO- COOTHOCHUTBL CBOU | HHUE
VeReKUCL020 MPUMEHEHHUE 3HAHMIA, YIJICKUCIIOTO Tasa, YeHUs U3 JIEHCTBUS C OTBETCTBEHHOT
2a3a u usyyeHue e2o YMEHHIA: JTIOKA3aTeIILCTBO €ro HaO0JIOIEHUI TUTAHUPYEMBIMHA 0 OTHOIICHUS
ceoticms Xum. peakmuéol, HAJIMY U, U3y4YCHUE H3yYEHHBIX pe3ylbTaTamu, K YUYCHHIO,




nocyoa CBOIICTB YTIIEKHUCIIOTO XUMHAYECKUX OCYILIECTBIIATD TOTOBHOCTH U
rasa u yroJibHOH 3aKOHOMEPHOCT | KOHTPOJIb CBOEH crocoOHOCTH
KHCIIOTHI e, JESITEIBHOCTH B K caMOpa3BU-
NPOTHO3UPOBATH | MpoIecce THIO U
CBOICTBa JTOCTHKESHHIS camoo0pa3oBa
HEU3YYEHHBIX pe3ynbTara, HUIO
BEILIECTB 110 oTmpenensiTh
aHaJIOTHH CO crocoOsbl
CBOMCTBaMHU JIEUCTBUI B
W3yYCHHBIX. pamkax
MPEIJIOKEHHBIX
YCJIOBHM U
TpeOOoBaHUH,
KOPPEKTHPOBATh
CBOU ACCTBUS B
COOTBETCTBHH C
U3MEHSIOMICHCS
CUTyalue;
33(15) Kpemunit KauecTs, peaxius Ha CdopmupoBats 3HaHHS O dopmupoBaHNE | OBJIAfCHNE HAaBbl- | POpMUPOBAHU
Y €r0 COeIMHEHHUS CHIIMKATBI CBOWCTBAaxX KPEMHHUS, €T0 WHTEepeca KaMH CaMOCTOSI- € y yJamuxcst
OKCH/IOB, K KOHKPETHOMY | TEJIBHOTO yueOHO-
CUIIUKATOB, XUMHYECKOMY MpHOOpETEHMS MO3HABATENbH
(dbopMHpOBaTH YMEHUS 3IIEMEHTY HOBBIX 3HAHMIA, OT0 WHTEepeca
3aIUCHIBATh OpraHu3aIyu K HOBOMY
OKHUCIUTENBHO- y4eOHOI fedTenb- | yueOHOMY
BOCCTaHOBUTEJIbHBIEC U HOCTH, TTOUCKA MaTepHay
WOHHBIE YpaBHEHUS cpencts eé
OCYIIECTBIICHHS
34(16) [ToBTOpeHHe Ypok 0600meHus 1 AKTyalu3upoBarh u CrtpyktypupoBa | oBiajgeHHe HaBbl- | [IposBisercs
- 1 00001eHNEe CHUCTeMAaTH3alNN 00001IUTh 3HAHUS O Th U3Y4YEHHBII KaM# CaMOCTOSI- YCTOWYMBBII
35(17 M3YYEHHOTO. HEMeTaJlIax MaTepual. TEJIBHOIO y4eOHO — I103-
VYPpOoK - IpakTUKYM MPHOOpETEHMSI HaBaTEJIbHbIN
HOBBIX 3HaHHH, UHTEpEC K
OpraHu3aIu HOBBIM 3HaHUI

y4eOHOU AesITeNb-
HOCTH, TIOMCKA
CpEeaCTB €€
OCYIIECTBIICHHSI




36(18) Kontponsnas pabora KonTposs 3a 3a4eT OCO3HaHHE yMEHHE dopmupoBann
Ne 2 YCBOCHHEM TEMBI 00BEKTHBHO COOTHOCHTB CBOH | €y yJaIuxcs
no Teme «Hemeramne y4YaIluMHCA. 3HaYUMOCTH JefcTBus ¢ yueOHo-

OCHOB TIaHUPYEMBIMHU MO3HABATEIbH
XUMUYECKOH pe3yibTaTamu, Oro UHTEpeca
HayKH Kak OCYILIECTBIISITH K HOBOMY
o0mactu KOHTPOJIb CBOCH | yueOHOMY
COBPEMEHHOIO | JIeSITEIbHOCTH B MaTepHuaiy u
€CTECTBO3HAHMSI | IpolLiecce croco6am
JOCTIKEHHS peleHus
pesynbrara, HOBOM
ONpenesATh YaCTHOU
CIoCcoObI 3aJIa9H.
JIEVCTBUH B
paMKkax
MPEIIOKEHHBIX
YCJIOBUM U
TpeOoBaHUiA,
KOPPEKTHPOBATh
CBOH JIEUCTBUS B
COOTBECTCTBUHU C
U3MEHSIOMIENCS
CUTYyaleil;
Pasznen Ne3 «JJieMeHTBI - MeTaLIbI U MX BaskHelue coeiuHenuns» (14 yacos)
Tema Ne § «O0masi xapakTepucTHKAa MeTAJLJIOB» (2 yaca)

37(1) Ionmoxxenune J1.O.: DopMHUpPOBaThH YmMmeTh CTPYKTYpHUpO- dopmuposa-
METAJIOB B 3HAKOMCTBO C NpeJICTaBICHUE O OITUCHIBATH: BaTh MaTepHal, HHE JyBCTBA
Ilepuonnueckoit o0pa3iaMu MeTaJlioB, 3aBHCHMOCTH ¢bus. 3HaTh MIPOBOJUTH rOpPIOCTH 3
CUCTEME XUMUYECKUX pyZJaMu KeJesa, CBOWCTB METaJIOB MIOJIOKEHUS 9KCHEPUMEHTHI, POCCHHCKYIO
3JIEMEHTOB COEIMHEHUSIMU 0T THIA METAJIIOB B apryMEeHTUpPOBATh
JI.. Menneneena ATIOMUHUS KPUCTaJUIMYECKOU tabmure [. 1. COOCTBEHHYIO XUMIICCKYIO

pEIIeTKA U 0COOEHHOCTH Menzeneena TTO3UIIUIO, HayKy
CTPOCHUS ATOMOB ¢dbopmynupoBartb

BBIBOJbI U

3aKITF0YCHUSI,

38(2) Kpucrammmueckoe Komnexkuun metayoB 1 | CoBepILIEHCTBOBATh OCO3HaHUE CTPYKTYpHUPO- dopmuposa-
CTpOCHUE U uX CriaBoB. Monenu YMEHUS YHalHXCsl 00BEKTHBHO BaTh MaTepHal, HHE YyBCTBA
(i)H?)I/IKO'XI/IMI/I‘IGCKI/Ie KPpHUCTATUIMYECKUX HaXoaWUTb IMPUYIHNHHO- 3HAYNMOCTHN IIPOBOJIUTH

rOp/IOCTH 32




CBOIICTBa METAIJIOB pemerok. [lepuon, CJIE/ICTBEHHBIE CBSI3U HA OCHOB 9KCIEPUMEHTHI, pOCCHICKYTO
TabIMLA XUM. MIpUMepe 3aBUCUMOCTH XUMUYECKON apryMEHTHPOBATE | XHMIUECKYIO
anemenToB [1.1. (U3UKO-XUMHUUECKUX HAyKH Kak COOCTBEHHYIO HayKy
Menneneena, CBOIICTB METAJIJIOB OT o0mactu MO3ULIHIO,

ANEKTPOXUMHUIECKHAN CTPOEHUSI UX COBPEMEHHOTO (hopMynupoBaTH
P HATIPSDKEHUS KPUCTAJUTMYECKUX €CTeCTBO3HAHUS | BBEIBOJIBI U
MeTaoB. ONBITHL: pemeTox 3aKJIIOYEHUS;
1)Hatpuii + Boza,
2) UMHK + KUCIOTa,
3) xxene3o + cynbdar
Meau

Tema Ne 6 «MeTa/liibl IJIABHBIX M NOOOYHBIX NOATPYNN U UX coeqnHeHuiD» (12 yacoB)

39(1) CpaBHuTenbHas O0pa3ubl METaIIOB JaTh cpaBHUTETHHYIO OnucsiBaTh oBJIaJieHUe HaBbl- | PopMUpPOBaHU
XapaKTepUCTHKA OMBITHL: XapaKTePUCTHKY JEMOHCTPALIMOH | KaMH CaMOCTOsI- € y yJamuxcs
METaJIJIOB TJIAaBHBIX 1) pa3pe3anue HaTpus, METaJIJIOB TJIABHBIX HBIE U TEIHHOTO y4eOHO-
noarpymi. Llenounsie 2) kanuit (HaTpui) + MOATPYIIIL CaMOCTOSITETIFHO | MIPHOOpPETEHUS MO3HAaBaTEJIbH
MeTaJlIbl. BOJIA, OtpabaTsiBaTh YMECHUE MIPOBEICHHbIE HOBBIX 3HAHUH, Oro HHTepeca

3) ropeHue cosieit XapaKkTepHu30BaTh SKCMEPUMEHTHL. | OpTaHHU3AIHN K HOBOMY
JIUTUSA, Kalusl, HaTpHUs. 3JIIEMEHTBHI 10 UX y4eOHOU AesTehb- | yieOHOMY
nonoxxkenuto B 11C, HOCTH, TIOMCKa MaTepuaity
3aMMChIBaTh YPaBHEHUS CpeJCTB eé
peaxiuii, OCYIIECTBIICHHSI
XapaKTePU3YIOIINX
CBOIICTBa METAIIJIOB.

40(2) bepunnmii, Marauit u OIBITHL: OTtpabaThiBaTh yMEHUE OnuceiBaTh CTPYKTYpHUPO- dopmupoBaHH
IEJIOYHO3EM. 1) ramenvie u3BeCTH, XapaKTepHu30BaTh JIEMOHCTPALIMOH | BaTh MaTepual, € y yJamuxcs
MeTauibl. JKecTkocTh 2)ropenue Kajbiys, 5JIEMEHTHI 10 UX HbIC U IPOBOTUTH y4eOHo-
BOJIBI 3) okpamnBanue nonosxenuto B I1.C., CaMOCTOSITETIFHO | SKCIIEPUMEHTHI, [103HABATENbH

IJIaMCHHU COJIAMU 3aIIMChIBaTh YPAaBHCHUS ITPOBCICHHBIC ApryMEHTHUPOBATH Oro MHTEpeca
KaJIbIUsl, CTPOHIIHS, peaxuuii, SKCIIEPUMEHTHI. | COOCTBEHHYIO K HOBOMY
6ap1/151. XapaKTepU3yrommux IIO3UIUIO, y‘le6HOMy
CBOIICTBa METAIIJIOB. ¢dbopMynupoBaTh | MaTepualy
BBIBOJIBI U
3aKJIIOYEHUS;

41(3) AnOMUHUI. OmnpIT: IIporosmkxuTh ®opMHUpOBaHUE | CTPYKTYypHUPO- dopmupoBaHH
Amporeprocts okcuaa | [lomyuenue ruapokcuaa | GopMHpPOBATH WHTEepeca BaTh MaTepual, € y yJamuxcs
Y THUIPOKCUAA. ATIOMUHHUS U MIpEeJICTaBICHUS K KOHKPETHOMY | MIPOBOJUTH y4ebHo-

pacTBOPEHHE €T0 B YYalIuXxcsl 0 NEPEXOIHBIX XUMHUYECKOMY 9KCIEPUMEHTHI, MTO3HaBaTENIbH




KHCJIOTAX U IIeJIoyax. XHM. DJIEMEHTAX, YMECHUS JNIEMEHTY apryMEHTUpPOBATh | OTO MHTepeca
COCTaBIISITh YPaBHEHUS COOCTBEHHYIO K HOBOMY
peaKIuii, MO3UILIUIO, yaeOHOMY
XapaKTepU3YIOIIHX ¢dbopMynupoBaTh | MaTepHaly
CBOWCTBA MTPOCTHIX BBIBOJIBI U
BEIICCTB. 3aKITIOYCHUS,

42 (4) Keneso. OneIT: Cdopmuporath OnuceiBaTh CTPYKTYpPHUPO- ®opMUpOBaHU
Bzanmopeiicteue MPEACTABICHUE O XHM. JEeMOHCTPALlMOH | BaTb  MaTepual, | € y yJaluxcs
JKeJie3a ¢ CEpoi, CBOICTBax KeJe3a KaK HBIE 1 MPOBOJUTH y4eOHO-
C COJISTHOM KUCIIOTOH, 3IIeMeHTa MoO0YHON CaMOCTOSITETIPHO | SKCIICPUMEHTHI, [I03HaBaTEIbH
Cyab(aToM Menu. MOJTPYIIIIBL NpOBE/ICHHBIE apryMEHTUpPOBATh | OTO MHTepeca
9KCHEPUMEHTHL. | COOCTBEHHYIO K HOBOMY
dopmupoBaHre | TO3UIMIO, yaeOHOMY
uHTEpeca (bopMynHpoBaTh | MaTepHalry
K KOHKPETHOMY BbIBObI u
XHUMHYECKOMY 3aKITIOYCHUS,
DIIEMEHTY
43(5) Oxcupl, Tuapokcuspl 1 | KadecTBeHHBIC Cdopmuposatb (hopMHpOBaHUE | CTPYKTYPHPO- dopmupoBanu
COJIM XKeJe3a pEaKIK Ha HOHBI MpeJICTaBICHUE O NepBOHAYATIb- BaTh  MaTepual, | € y y4Jamuxcs
(ILm 11). Kenesa +2,+3 COEIMHEHMX JKeTe3a co HBIX MIPOBOJNTH y4eOHO-
CTETCHBIO OKUCIICHUS 12 CHCTEMAaTH3UPO | 3KCIICPHUMEHTEL, MIO3HABATEIIBH
u +3. Jlatp BaHHBIX apryMEHTHUpPOBaTh | Or0 MHTEpeca
Ipe/ICTaBICHUE O NpECTABICHUH | COOCTBEHHYIO K HOBOMY
Ka4eCTBEHHBIX PEaKIHIX 0 BELIECTBAaX, UX | MO3UIHUIO, yueOHOMY
Ha COCTUHEHUS JKele3a npeBpanieHusXx | GopMynupoBaTh | Marepuanty
" IIPAKTUYCCKOM | BbIBOABI u
HPUMEHEHUH; 3aKJIFOYCHUS,
OBJIaJICHUE
MOHATUNHBIM
ammapaToMm |
CHMBOJHYECKUM
SA3BIKOM XHUMHH,

44(6) Ipaxm. paboma Ne 4 XHM. peaKkTUBBI, Pemenne Jenates BBIBOABI | yMEHHE dopMHupOBaHH
«Pewenue sxcnepumen- | mocyna 9KCIIEPUMEHTAIILHBIX U COOTHOCHUTB CBOM | € y y4aluxcs
MATLHBIX 300aU» 3aj1a4 1o TeMe YMO3aKJIIOUEHHs | IEHCTBHUS C yueOHo-

13 HAOMIOZeHNH | TUTAHWPYEMBIMU II03HABaTEIIbH
H3yYEHHBIX pe3yJbTaTamu, Oro UHTEpeca
XUMHAYECKHUX OCYIIECTBIISITh K HOBOMY




3aKOHOMEPHOCT | KOHTPOJIb CBOEH | yuyeOHOMY
e, JeITeILHOCTH B Marepuainy u
OPOTHO3UPOBATH | MpoIecce crnocobam
CBOIICTBa JOCTHKEHHS peleHus
HEHM3y4eHHBIX pesynbTarta, HOBOH
BEIIECTB I10 OIIPEAeNATh JaCTHOU
aHaJIOTHH CO crocoOsbl 3a1a4u.
CBOMCTBaMHU JIEHCTBU B
N3y4EeHHBIX paMKax

MPEIJIOKEHHBIX

YCJIOBUH U

TpeOoBaHUH,

KOPPEKTHPOBATh

CBOH JIEUCTBUS B

COOTBETCTBHH C

M3MEHSIOLIENCS

CUTyalue;

45(7) [Mousitue o PackpbITh OCO3HaHHE oBJaJcHUE HaBbl- | DopMHUpOBaHU
MeTamurypruu. CriocoOsl WH(POPMAITHIO O 00BEKTHBHO KaMH CaMOCTOsI- € y yJamuxcst
MOJTY4YEHUS METaJIIOB croco0ax MoTydeHHs 3HAYUMOCTH TEIILHOTO y4eOHO-

METAJIOB METOZOM OCHOB npruoOpeTeHHs MO3HABATEIbH
AIIEKTPOJIN3A PACTBOPOB XUMUYECKOH HOBBIX 3HaHHUH, Oro MHTEpeca
W pacIuiaBoB cojer HayKH KaK OpraHM3aIu K HOBOMY
obmactu y4eOHOI fedTenb- | yueOHOMY
COBPEMEHHOTO | HOCTH, ITOUCKA MaTepHuaty
€CTECTBO3HAHHS | CPEICTB €€
OCYIIECTBIICHHS
46(8) Crnnassl Konnexnnn meranios Cdopmuposatsb (dhopMHpOBaHUE | CTPYKTYPHPO- dopmHupoBaHH
U X CIIJIABOB. Ipe/ICTaBICHUE O NepBOHAYAIIb- BaTh MaTepHal, ey yJammxcs
CIIaBax, UX HBIX HPOBOJUTH y4ueOHO-
KJIaccuuKanys. CHCTEMATH3UPO | SKCIIEPUMEHTHI, MO3HABATENbH
BaHHBIX apryMEHTUPOBATh | OTO MHTepeca
NpEeACTaBICHUH | COOCTBEHHYIO K HOBOMY
0 BEIIECTBaX, X | MO3UIIUIO, yaeOHOMY
npeBpanieHusx | GopMynupoBaTh | MarepHaty
Y TIPaKTUYECKOM | BBIBOJIBI M
NIPUMEHEHNUH; 3aKITIOYCHUS,;
OBJIaJICHUE

HOHSITUHHBIM




anmapaTtoM U

CHUMBOJINYECKUM
SI3BIKOM XMIMUU;
47(9) Koppo3sus metamnos O1bIT: CdopmupoBaTh OnuceIBaTh CTPYKTYPHUPO- ®dopmupona-
PKaBJICHUE JKEIE3HOTO IPEICTaBICHUE O JEeMOHCTPALMOH | BaTb  MaTepual, | HUe y
TBO3JS B Pa3IUYHBIX KOPPO3UH KaK HBIC U MIPOBOJUTH yyaImuxcs
cpenax. OKHCIUTEIBHO- CaMOCTOSITETIbHO | SKCIICPUMEHTHI, yueOHo-
BOCCTaHOBHUTEIHHOM NpOBE/ICHHBIE apryMEHTUPOBATh | MMO3HABATEIILH
npoiiecce; o crocobax 9KCIEPUMEHTBL. | COOCTBEHHYIO Oro UHTEpeca
3alIUTHI METAJIOB OT MO3HIIHIO, K HOBOMY
KOppO3UHu ¢dopmynupoBaTh | yueOHOMY
BBIBOZBI U | MaTepuairy
3aKJII0YEHUS,
48(10) IToBTOpEHUE U AKTyanu3upoBarhb 1 CTpyKkTypupoBa | OBIajeHHE HaBbl- | DopMuUpOBa-
49(11) 0000menue. 0000LIMTL 3HAHUS O Th U3y4YEHHBIH | KAMH CaMOCTOsI- | HHE Y
HeMeTaljax. MaTepHai. TEJBHOTO yUaImxcs
MPHOOpETEHUS y4eOHO-
HOBBIX 3HAHUH, I03HABATEJIbLH
OpraHu3alyu Oro UHTEpeca
y4eOHOU AedTeh- | K HOBOMY
HOCTH, TIOHCKA yueOHOMY
CpeJCTB €€ MaTepuany
OCYILIECTBIICHHS
50(12 KoHnTposbHas paboTa KonTposb 3a 3a4eT OCO3HaHHE yMeHHE IMposiBisitoT
Ne 3 YCBOEHUEM TEMBI 00BEKTUBHO COOTHOCHTB CBOU | YCTOHYMBBIIN
10 TeMeE yUaIUMHUCA. 3HAaYMMOCTH nefcTBus ¢ yueOHO —
«MerTabDy. OCHOB TUTaHUPYEMBIMU MO3HaBaTEIbH
XUMUYECKON pe3yJibTaramu, BIil UHTEpEC K
HAaYKH KaK OCYILIECTBIIATh HOBBIM
oOmactu KOHTPOJIb CBOCH | 3HAHUSIMH
COBPEMEHHOTO | JIeSITENIbHOCTH B crocodam
€CTEeCTBO3HAHMSI | Ipolecce peleHus
JOCTIKEHHS 3aja4
pesyibrara,
oTIpeNieNsTh
crocoObI
JIEHCTBUH B
pamkax

MPEJITI0KEHHBIX




YCJIOBUH U
TpeOoBaHUA,
KOPPEKTUPOBATH
CBOM JICHCTBUS B
COOTBETCTBHH C
HM3MEHSIOIIEHCS
CHUTYalHE;

Paznen Ne4d «Oo0uue cBegenusi 00 oprannyeckux Bemecrsax» (11 yacon)

Tema Ne 7 «O0uue cBeieHust 00 oprannyeckux BemrecTBax» (11luyacon)

51(1) [lepBoHavanbHBIE [lopTpeTs! yaeHBbIX. CdopmupoBats OCO3HaHUE OBJIaJieHNE HaBbI- | DopMupoBaHU
CBEJICHUS H.0.: Monenun MPEACTABJICHUE O 00BEKTUBHO KaMH caMOCTOsI- €y ydaumuxcst
0 CTPOCHUH MOJIEKYT COCTaBe U CTPOCHHUU 3HAYUMOCTH TEJNBHOTO yueOHO-
OpTraHUYECKUX OpraHUYECKUX OpraHUYECKUX OCHOB nproOpeTeHHs MO3HABATEIbH
BEIIIECTB COCTUHCHUH COCTUHCHMH, NX XHUMHYCCKOM HOBBIX 3HAHHWH, Oro UHTEpeca

OTIMYHUTEIBHBIX HayKH Kak OpraHu3alyu K HOBOMY
MpU3HAKaX, BHISIBUTD obnactu y4eOHOM AesITeNb- | y4eOHOMY
MPUYMHBI MHOT000pasus COBPEMEHHOTO | HOCTH, [TIONCKA MaTepHay
OpT. BEILIECTB, €CTECTBO3HAHMS | CPEICTB €&

MPOJIOJKUTE 3HAKOMCTBO OCYILIECTBIICHHS

C HaIlTUCaHUEM

CTPYKTYPHBIX (hOpMYyIT Ha

npumepe

OpT BEIIECTB.

52(2) Ipaxm. paboma Ne 5 XUM. peaKTUBBI, DopMupoBaTh yMEHHSI OnwuceiBaTh yYMEHHE dopmMupoBaHU
Hzeomoenenue nocyna yUamumxcs JEMOHCTPALMOH | COOTHOCUTH CBOHM | € Y YJalIuXcs
Mmooernetl M3rOTaBINBATh HBIE U JIEHCTBHS C y4aebHo-
Y2ne6000po0os [apocTtepkHEBEBIE CaMOCTOSITEIbHO | MJIAHUPYEMBIMH MO3HABATENbH

MOJIENTN NPOBEJICHHBIC pe3yibTaTamH, Oro UHTEpeca

YIJIEBOIOPOJIOB 9KCIIEPUMEHTBL. | OCYIIECTBIAThH K HOBOMY
KOHTPOJIb CBOCH | yueOHOMY
JeSITEIbHOCTH B MaTepHuaiy u
nporuecce criocobam
JOCTHKEHHS peleHus
pesyibTrara, HOBOI1
onpeneniTh 4aCcTHON
CIIOCOOBI 3aJIa4H.

IeicTBUHN B




paMKax
TIPS IITOKCHHBIX
YCJIOBUH U
TpeOoBaHUiA,
KOPPEKTHUPOBATH
CBOH JCUCTBHS B
COOTBETCTBUU C

HU3MEHSIOLIENCS
CUTyalUei;
53(3) IIpenenbHbie [ITapoctepxHeBbIE CdopmupoBaTh [enats BBIBOABl | CTPYKTYpPHUPO- dopmMupoBaHU
YIIIEBOAOPOIBI MO/JIENIN aJIKaHOB. npezacTaBieHue 00 ¥ YMO3aKJIIO- BaTh MaTepHal, € y yJamuxcs
Tabn. «Ctpoenune ankaHax, ux Qpuzny. YECHHUS U3 MIPOBOJNTH yuebHo-
AITKaHOBY. CBOICTBax U HaO0ITIOIEHUI SKCIIEPUMEHTHI, MO3HABATENbH
[0.0.: T'openue MOJTyYEHUH, TaTh U3YyUCHHBIX apryMEHTUpPOBATh | OTO MHTepeca
YIIJIEBOIOPOJIOB U MIpeJICTaBIEeHUE O XUMHUYECKUX COOCTBEHHYIO K HOBOMY
oOHapyXeHne rOMOJIOIax U 3aKOHOMEPHOCT | IO3ULHIO, yueOHOMY
MPOJYKTOB MX TOPEHHS. | H30MEpax. ell, MporHo3u- (GhopMyIUpOBaThH | MaTepUaLy
poBathb BBIBOJIBI U
CBOMCTBA 3aKITFOYCHHS;
HEU3YYECHHBIX
BEIIECTB 110
AHAJIOTHUH CO
CBOMCTBaMHU
W3YYCHHBIX.
54(4) HenpenesnbHbie [apocrepkHEBBIC CdopmupoBats (hopMUpOBaHUE | CTPYKTYpPHUPO- dopmupoBaHu
-55(5) YTIIEBOIOPO/IBI Ha MOJIENH ajKeHOB. Taby. | MpelcTaBieHue 0o TIepBOHAYAIIb- BaTh  MaTepwial, | € y yJaluxcs
MpUMepe 3TUIICHA. «CTpOCHHE AIKEHOBY aJIKeHax, uX (QU3UY. HBIX MPOBOJIUTH y4eOHO-
Ctpoenue, MoaydeHue, | Opprr: MOJTyUeHHe CBOMCTBaX, MMOJIyYCHUHU CHUCTEMATH3UPO | SKCIICPUMEHTHI, MO3HABATEJIbH
MPUMEHEHUE. yIUTCHA W3 U UX BaHHBIX _ | apryMeHTHpOBATE | Oro HHTepeca
STHIOBOTO criupra, J1.0.; | TIPHMCHEHHE MIPEJICTABICHUH | COOCTBEHHYIO K HOBOMY
OGpastus sz pespanionn | Gopwynposars | arepr
13 MOJIMATHIICHA.
Y TIPAKTHYECKOM | BBIBOJIBI "
KauecTBeHHBIE peakiiun . .
MIPUMEHEHUH; 3aKITIOYCHUS,
Ha JTHJICH OBIIAZICHAE
TOHSATUHHBIM
anmapatoM = |
CUMBOJIMYECKHM

SI3IKOM XHMUH,




56 (6) Crupthl OO0pa31bl 3TUIOBOTO H CdopmupoBath (hopMupoOBaHUE | CTPYKTYpHUPO- dopmupoBaHu
W30aMUIIOBOTO NpeCcTaBICHUE O TIepBOHAYAITb- BaTb  Marepual, | € y yJammxcs
CIHUPTOB, TIHLEPUHA. KJaccupUKaIuu HBIX MPOBOJHTH yueOHo-
OnbiTel: Pa3baBnenue KHCIIOPOJICOAECPIKALIINX CHCTEMAaTH3UPO | SKCIICPUMEHTHI, MO3HABATEIbH
CIHMpTa BOJIOW, peakusi | COeAMHEHHH, BaHHbIX apryMeHTHUpPOBaTh | OTO MHTEpeca
C HaTpHEM. 03HAKOMUTH C MIPE/ICTaBICHUH | COOCTBEHHYIO K HOBOMY
NpeACTaBUTEISIMU 0 BEUIECTBaX, UX | MO3UIIHUIO, yueOHOMY
CIIMPTOB, X XHM. npeBpalieHusX | GopMynupoBaTe | Marepuamty
CBOMCTBaMH H BIUSHAEM U TIPAKTUYECKOM | BBIBOJIBI 17§
Ha )KHUBBIE OPTaHU3MBI NpUMEHEHUH; 3aKJIFOYCHUS,
OBIIaJICHHE
MOHSATUAHBIM
ammapaToM |
CHUMBOJIMYECKAM
SI3BIKOM XMIMUH;
57 (7) [IpenenbHbie OnbITHL: CdopmupoBats OnucsIBaTh CTPYKTYpPHUPO- ®opMUpOBaHU
OJTHOOCHOBHEIE CBOWCTBA YKCYCHOH NpeCTaBICHUE O JEMOHCTPALMOH | BaTh MaTepua, €y yJaumxcs
KapOOHOBBIE KHCIIOTHI. KHCIIOTBI: CTPOCHUH KapOOHOBBIX HBIE U MIPOBOJIUTH yueOHO-
CroxHbIe H3QUPEIL. 1) c uHOUKATOPOM, KHCJIOT, PEaKI[UH CaMOCTOSITETIbHO | SKCIIEPUMEHTHI, MO3HABATEIbH
2) ¢ MeTalIoM, srepuduKaumn IPOBEICHHbIC apryMeHTHUpPOBaTh | OTO MHTEpeca
3) c oKcHUIOM MeTalia, 9KCHEPUMEHTHL. | COOCTBEHHYIO K HOBOMY
4) c OCHOBaHHEM, MO3ULUIO, y4aeOHOMY
5) ¢ consMu. dopMynaHpoBaTh | MaTepHalry
BBIBOJIBI U
3aKITI0YCHMUSI,
58(8) BHONOIMYCCKH BasKHbC Tabn. «Ctpoenne ITo3HakoMHTh yyaImmuxcs (hopMHpOBaHUE | CTPYKTYPHUPO- dopmupoBaHH
-59(9) — OEJIKOBY. €O CTPOCHHEM H HIepBOHAYAIIb- BaTb  Marepual, | € y yJarmxcs
KB, YIICBOL, Tabn. «CtpoeHue 6Honomqve01<01/1 HBIX CUCTEMaTH- | TPOBOJIUTH y4eOHO-
etk YIJIEBOIOBY. (GyHKIMEH TakuX 3UPOBAHHBIX IKCTIEPUMEHTHI, MO3HABATEIIbH
J1.0: KauecTBeHHBIE OpraHUYECKUX IPE/CTaBICHUI | apryMEHTHUPOBaTh | Or0 MHTEpeca
peaKkLyuu Ha OeNKH. BEILIECTB, KaK OEJIKH, 0 BEIECTBaX, UX | COOCTBEHHYIO K HOBOMY
KHPBI, YTICBOJIBI. NPEBPALICHUSAX | MO3UIINIO, yaeOHOMY
Y TIPAKTUYECKOM | (JOPMYJIMPOBATh | MaTepUaITy
PUMEHECHUH; BBIBOJIBI "
OBIIaJICHHE 3aKITIOYCHUS,
TIOHSATUHHBIM
ammapaTtoMm |
CUMBOJIMYECKAM

SI3IKOM XHMUH,




60(10) [loBTOpenue u O0600uWMTh CBENIeHUS 00 CTpyKTypupoBa | MPOBOJIUTH [posBistoT
00o01eHne OpraHUYeCKUX Tb U3y4EHHBIN SKCIIEpUMEHTHI, YCTOMYMBBIN
BEIIECTBAX, Marepual. apryMEHTUpPOBATh | y4eOHO —
chopMHPOBATH COOCTBEHHYIO MO3HABATEIbH
IpeAcTaBieHue 00 ux MO3ULIHIO, BIii HHTEPEC K
TEHETHYECKOHN CBSI3H (dbopMynupoBaTh | HOBBIM
BBIBOJBI U 3HAHUSIMU
3aKJIIOYECHU, crocodam
peneHus
3aja4
61(11 Kontponbnas pabora Kontpons 3a ycBoeHueM | 3ader OCO3HaHUe yMEHHE dopmuposa-
Ne 4 o teme TEMBI YHaIIUMUCSL. 00BEKTHBHO COOTHOCHUTH CBOM | HUE Y
«Opranuueckue 3HAYUMOCTH JIEUCTBHUS C YYaIuXxcs
BEIECTBAY. OCHOB IUTAaHUPYEMBIMHU yueOHO-
XUMUYECKOH pe3yabTaTamH, MO3HABATEIbH
HayKH Kak OCYILIECTBIISITD Oro UHTEpeca
o0macTtu KOHTPOJIb CBOCH | K HOBOMY
COBPEMEHHOTO JEeSITEIbHOCTU B yueOHOMY
€CTECTBO3HAHMS | IpoLecce MaTepHuaily u
JOCTIKCHHS crocobam
pe3yibTara, peleHus
onpenensTh HOBOI
crocoOsbI 9aCTHOM
JIEHCTBUM B 3a7a4H.
pamkax
MPEIIOKEHHBIX
YCJIOBUM U
TpeOoBaHUi,
KOPPEKTHPOBATh
CBOU JIEUCTBUS B
COOTBETCTBUHU C
M3MEHSOLIENCS
CUTyaluel;
Paznen NeS «XuMus ¥ ;KH3Hb» 7 4aCOB
62 (1) YesoBek B Mupe O6pasipl Yenosek B Mupe (¢hopmMHupoBaHuE | yMEHHE Bocnuranue
BEIIECTB, MATEPHAJIOB U | JIEKAPCTBEHHBIX BEIIECTB, MATEPHAIIOB U NPE/ICTABICHUI | OPraHW30BBIBATH | OTBETCTBEHHOE
XUMHAYECKHX npernapaTos. XMUMHYECKUX PEAKLHUH. 0 3HAYCHUH CBOIO KU3Hb B OTHOLICHUS K




peaxuui. CdopmupoBats ymeHue XUMUYECKOH COOTBETCTBHH C MpUPOAE,

yuamumxcs HayKH{ B IPEICTABICHUSIM | OCO3HAaHHE
paborats ¢ peuieHuu Y 0 3J0POBOM HE00XOMMOCT
JOTIOJTHUTENbHON COBpPEMEHHBIX o0pase KHU3HH, Y 3aIUTHI
JIUTEPATYpPOH, 9KOJIOTHYECKUX | MpaBax u OKpY>Karolen
MMO3HAKOMHUTH C mpobieM, B TOM | 00s13aHHOCTSIX cpensl,
MPaKTUIECKON qucye B rpaxJaHuHa, CTpEMJICHHE K
HaNpaBJIEHHOCTHIO NpPEAOTBPAIICHH | EHHOCTSIX 30POBOMY
XMMUH. 1 TEXHOTE€HHBIX | OBITHSA, KyNbTYphl | 00pa3y >KU3HHU.

Y 9KOJIOTHUYEC- U COIIATILHOTO

KHX KatacTpod. | B3aMMOJEHCTBUS;

63(2) XUMHUS ¥ 310pOBbE O06pasubt Xumus u thopMupoBaHue | ymeHne dopmuposa-
JIEKapCTBEHHBIX 3JI0POBBE. MIPEICTABICHUI | OPraHU30BBIBATH | HUE XMMHUKO-
npenapaTos. JlekapcTBeHHBIE 0 3HAYCHUH CBOIO JKU3Hb B HKOJIOTHYECKO

IIpernaparsl 1 XUMHUYECKON COOTBETCTBUU C U KyJIbTYpBHI,
npoOJeMbl, CBSI3aHHBIEC C HayKH B NPEICTABICHUSIM | SIBIISIOIIEHCS
UX IPUMEHEHHUEM. peleHnn U O 370POBOM COCTaBHOM
[To3HaKOMHTH yUanIuxcst COBpPEMEHHBIX o0pase KH3HHY, YacThIO IKOJIO-
¢ oOpa3suamu IKOJIOTMYECKHUX | MpaBax U THYECKOU U
JIEKapCTBEHHBIX mpo0yieM, B TOM | 00SI3aHHOCTSIX o01mei Kyib-
IpenapaTos, qucye B rpakJaHuHa, TypHI ¥ Hay4-
paccMoTpeTh uxX NPEAOTBPAIIECHH | LEHHOCTSIX HOTO MHPOBO3-
Ka4deCTBEHHBIH COCTaB. Y TEXHOTEHHBIX | OBITHS, KYJIBTYPBl | 3pEHUSI.

1 9KOJIOTHUYEC- U COIMATILHOTO

KHX KatacTpod. | B3aMMOJICHCTBUS;

64(3) XuMus ¥ MU, O0pa31pl MHIIEBBIX Xumus u nuwa. (hopmHupoBaHue | yMeHHE Bocnuranue
npoaykToB. O0pasisl Kanopuiinocms NpPEACTaBICHUH | OpPraHW30BBIBATH | OTBETCTBEHHOE
YIIaKOBOK TMHUIIEBBIX AHCUPO8, benKos u 0 3HAYCHUH CBOIO JKU3Hb B OTHOIICHUS K
MPOIYKTOB C Y2ne80008. XUMUYECKOM COOTBETCTBHH C pUPOAE,
KOHCEpBaHTaMH. Koucepsanmuor nuweswix HayKHU B MPEICTABICHUSIM | OCO3HAaHHE

npooyKmog (nogapennas peleHnn 1 0 37I0pPOBOM HEOOXOTUMOCT
COJlb, YKCYCHAs COBpPEMEHHBIX o0pase KH3HHY, Y 3aIUTHI
kucroma), I103HaKOMUTB 9KOJIOTHUECKUX | TMpaBax v 00s3aH- | OKpy’Karomei
YUaIIUXCs C Pa3InIHbIMA npo0JeM, B TOM | HOCTSIX Tpak/a- Cpeel,
MUILEBBIMHU IPOAYKTaMHU, qucle B HUHA, IIEHHOCTSX | CTPEMJICHHE K
paccMoTpeTh uxX MPEeJOTBPALIEHN | OBITHS, KYIbTYPBl | 310POBOMY

KauyeCTBCHHBIN COCTaB.

U TEXHOT€HHBIX
Y 9KOJIOTUYeC-
KHX KaTacTpod.

M COILIMAJIBHOTO
B3aMMOJCHCTBHS,

00pazy KU3HH.




65 (4) Xumudeckue Bemectea | OOpasiibl CTPOUTEIBHBIX | XHMHUECKHE BEIIECTBA (hopMupoBaHue | ymMeHHC Bocnuranue
KaK CTPOHUTEIIbHBIC 1 TIO/ICTIOYHBIX KaK CTPOUTEIIbHBIC U MPEJCTaBICHUN | OPraHW30BLIBATH | OTBETCTBEHHOE
U TIOJICTIOYHBIC MaTepHasoB. MOJICITIOYHBIC 0 3HAYCHUH CBOIO JKU3Hb B OTHOIIICHHUS K
MaTtepuarbl. marepuabl (Med, XUMHYECKOI COOTBETCTBHH C pUpoIe,

Mpamop, HAyKH B MPEJCTABICHUSIM | OCO3HaHHE
U3BECTHSIK, CTEKIIO, peleHnn 1 0 37I0pOBOM HEOOXOIUMOCT
nemeHT) ChopmMupoBath COBPEMEHHBIX o0pase XU3HH, U 3aIUThI
YMEHHE YUaIuXCsl 9KOJIOTUYECKHX | MpaBax u OKpY>KarloIe
paboTtats ¢ mpobieM, B TOM | 00s13aHHOCTSIX cpensl,
JIOTIOJTHUTETLHON YHCIIC B rpak/JaHHHa, CTpEeMJICHHE K
JTUTEPATypOH, NPEOTBPAIICHH | IIEHHOCTSIX 37I0pOBOMY
MO3HAKOMHTB C Y TEXHOTCHHBIX | OBITHS, KYIBTYphl | 00pasy >KU3HH.
MPaKTUICCKON U 3KOJIoTHYeC- Y COIMATLHOTO

HAaIpaBJICHHOCTHIO KUX KaTtacTpod. | B3aMMOJCHUCTBHUS

XUMUHU

66(5) [Ipupoaubie O6pasupl HeQTH U ee [Ipupoaubie (dopMupoBanue | yMeHHUE Bocnuranue
UCTOYHUKH TIPOU3BOIHBIX. HCTOYHUKH NPENCTAaBICHUH | OPraHW30BBIBATh | OTBETCTBEHHOE
YIIIEBOIOPOJIOB J1.0.: Komtekuun yrieBoJopoaoB. Hedthb 0 3HAYCHUH CBOIO JKU3Hb B OTHOIIIEHUS K

He)TH, KaMeHHOro yris | ¥ TPHPOIHBIN ras, XUMAYECKOH COOTBETCTBHH C MPUPOJIE,
W TIPOIYKTOB HX MX IPUMEHEHHE. HayKH B NpPE/ICTABICHUSIM | OCO3HAHUE
nepepaGoTKe dopmupoBaTh peleHnn U 0 3I0POBOM HEOOXOUMOCT
Npe/ICTaBICHHE COBPEMEHHBIX o0pase KH3HHY, Y 3aIUTHI
YUaIIUXCs O IPUPOTHBIX 9KOJIOTHUECKUX | TpaBax W OKpYyKaroIei
MCTOYHHUKAX npoOieM, B TOM | 0OSI3aHHOCTSIX Cpenbl,
YIJIEBOIOPOJIOB. YHCIIe B rpakiaHKHa, CTpeMJICHHE K
NPEIOTBPAIICHH | IIEHHOCTSIX 3I0POBOMY
1 TEXHOTEHHBIX | OBITHS, KYJBTYPHI | 00pa3y *KHM3HH.
U 9KOJIOTHYeC- U COIMATILHOTO
KMX KatacTpod. | B3aMMOIEHCTBHS
Xumuueckoe Xumuueckoe dbopMupoBaHue | yMEHHUE Bocnuranue
67(6) 3arpsi3HEHHE 3arpsi3HEHHE NPE/ICTaBICHUH | OPraHW30BBIBATh | OTBETCTBEHHOE
OKpY’KaloIlei cpeibl 1 OKpYKaloIIei cpeibl 1 0 3HAYCHUH CBOIO JKU3Hb B OTHOIICHHUS K
€ro MOCIIe/ICTBUSI. €ro MoCIIe/ICTBUS, XUMHYECKOH COOTBETCTBHH C pUpoe,
TokcH4HbIe, TOpIOYHE HayKH B NPEJICTABICHUSIM | OCO3HAHUE
U B3PbIBOOIACHBIC peueHuu Y 0 3I0POBOM HEOOXO0AUMOCT
BEILIECTBA. COBPEMEHHBIX 00pase KH3HH, 1 3aIUTHI
9KOJIOTUYECKHX | MpaBax u OKpY’KaroIe
npo0ieM, B TOM | 0OS3aHHOCTSIX Cpesl,

YHCJIC B

rpaKaHrlHa,

CTPEMIJICHUC K




MpeI0TBPAIICHH

1 TCXHOI'CHHBIX
" OKOJIOTHYECC-

LIEHHOCTAX
ObITHS, KYIBTYpHI
Y COLMATBHOTO

370pOBOMY
o0pa3y XKHU3HU.

KHX KaTacTpoQ. | B3aHMOJCHCTBHS
[TpoGiieMbl 6e30macHOro [IpoGiieMbl 6e30macHOrO (hopMupoBaHue | ymMeHne ®opmupoBa-
68(7) UCIIOJIb30BaHUS WCTIIOJTb30BaHUS BEIIECTB OpPEACTABICHUH | OPraHU30BBIBATH | HHE XUMHUKO-

BEIIECTB U XUMHUUECKIX Y XUMHYECKHX peaKkiuil B 0 3HAYCHUH CBOIO JKU3Hb B 9KOJIOTHYECKO
peakuuii B MTOBCEIHEBHOM KU3HMU. XUMUYECKON COOTBETCTBUHU C U KyJIbTYpBI,
MIOBCEAHEBHOM JKU3HHU. briToBas HayKH B MIPENICTABICHUSAM | SBIISIOIIEHCS
BriToBas XUMHAYEcKas peleHnn 1 0 3A0pPOBOM COCTaBHOM
XHUMHUYECKas TPaMOTHOCTD. COBpPEMEHHBIX obpase XHU3HH, 9aCThIO 3KOJIO-
TPaMOTHOCTD. ITo3HaKOMHTH yJaIuxcst HKOJIOTUYECKUX | MpaBax u THYECKOU U

¢ oOpasramu npo0JieM, B TOM | OOSI3aHHOCTSIX o0IIei KyJib-

JIEKapCTBEHHBIX qucye B rpaxJaHuHa, TypHI ¥ Hay4-

npenapaTos, MIPEIOTBPAICHNA | IEHHOCTSIX HOTO MHPOBO3-

pPaccMOTpPETh UX
KA4yeCTBECHHLIA COCTaB.

1 TeXHOTE€HHBIX
1 9KOJIOTHYec-
KHX Katactpod.

OBITHS, KYIBTYPBI
¥ COLIMAJILHOTIO
B3aNMOIEUCTBUA

3pEHUSL.

Bcero: 68 uacos.




