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IHosicHuTEALHAA 3aMHCKA

[Iporpamma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHMsS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTelIbHOI MPOrpamMMbl OCHOBHOT'O OOILEro
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBE (enepanbHONH paboueit
IpOrpaMMbl BOCHHUTAHUS M C YY4ETOM KOHLENIMH NpPENojaBaHHs Y4eOHOro mpeamera «XuMHs» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoit @eneparum.

[IporpamMmMa mo xumuu Aa€T MpeAcTaBiIeHUE O LEsX, oOuieil crpaTeruun oOydeHus, BOCHHUTAHUS U
pa3BUTHA 00YYAIOIIMXCS CPEICTBAMU yUeOHOTO MPEMETa, YCTAaHABIMBAET 00s13aTEIbHOE IPEIMETHOE
CoJiepyKaHue, IPelycCMaTpUBaeT paclpeesieHue ero 1Mo KiaccaM U CTpYKTYpUpOBaHUE 10 pas3zesiaM U
T€MaM @pPOrpaMMbl M0 XUMHH, OIpPEIEISIET KOJUYECTBEHHbIE M Kaue€CTBEHHBIE XapaKTEPUCTUKU
COJIEpKaHUs, PEKOMEHYEMYIO I10CJIEI0BATEIbHOCTh U3YUYEHUSI XUMHUH C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JJOTHMKH Y4€OHOTO IMPOIEcca, BO3PACTHBIX OCOOCHHOCTEH 00YyJaromuxcs,
OIpeNieNIieT BO3MOXKHOCTH IpeaMeTa JUlsl peaju3alud TpeOOBaHMHA K pe3ysibTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNbHON HpPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHuUs, a TaKke
TpeOOBaHUI K pe3yibTaTaM OOy4YeHHS XHMHH Ha ypOBHE IeJIell M3ydeHHUs NpeaAMeTa M OCHOBHBIX
BUJIOB Y4eOHO-II03HABATEIHHON JeSATEIbHOCTH 00YUYalOIIerocs Mo OCBOCHHUIO YIeOHOTO COAepKaHUSI.

3HaHME XUMHH CIYXXUT OCHOBOW uis (OpMHUpOBAHHS MHPOBO33PEHHSI OO0YYaroIIerocs, €ro
MPEJICTABICHUI O MaTepHaIbHOM €IWHCTBE MHUpA, BAXHYIO POJb HIparoT (opMUpYyeMble XHUMHEU
MPEJICTABICHUS] O B3aUMOIIPEBPAILEHUSAX SHEPTUU M 00 SBOJIIOIHMH BEUIECTB B MPHUPOJAE, O MYyTAX
pelieHus rno0aabHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUECKOIA,
MUIIEBOH 1 KOJOTHYECKON 0€30IaCHOCTH, TPOOIIeM 3paBOOXPAHECHUSI.

HSy‘lCHI/Ie XUMHU:

CHOCOOCTBYET peanu3aliid BO3MOXKHOCTEH ISl caMOpa3BUTUS U (OPMUPOBAHUS KYIbTYPhl JINYHOCTH,
e€ o01mel U GyHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHNE MBIIIJICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEN 00YyJaroIuXcsl, HaBBIKOB UX
CaMOCTOSITENIbHOM y4eOHOW JN1eATeNbHOCTH, SKCIEPUMEHTAJIbHBIX W MCCIEI0BAaTEIIbCKUX YMEHUH,
HEOOXO/MMBIX KakK B MIOBCEIHEBHOMN >KU3HHU, TaK U B MPO(ECCHOHANBHOMN NesITeIbHOCTH;

3HAKOMHUT CO CIeNU(UKOH HAaydHOTO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO B3IIAga Ha
€IMHCTBO MPHUPOJBI U YeNIOBEKa, SBISETCS OTBETCTBEHHBIM STAanoM B (JOPMHUPOBAHMM €CTECTBEHHO--
Hay4YHOU TPaMOTHOCTH O0YYArOIINXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHHUSM, K
MIPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30oBaHKHe 00YyJIarOIIUXCS.

JlanHble HampaBlIeHUS B OOYYEHHUU XHMHH OOECTEUMBAIOTCS CHEU(UKON Ccolep)KaHus y4eOHOro
MpeMeTa, KOTOPBIH SIBISeTCS MeAarornyecku alaliTHPOBAaHHBIM OTpaKeHHEM 0a30BOIl HAYKH XMMHUU
Ha ONPEAECIEHHOM dTare €€ pa3BUTHS.

Kpr XAMHU Ha YPOBHC OCHOBHOI'O O6H_ICI‘O O6pa3OBaHI/I$I OPHUCHTHPOBAH Ha OCBOCHHUC
O6y‘-IaIOHH/IMI/IC$I CHUCTEMBI NICPBOHAYAIBHBIX TOHSTHM XUMHH, CBA3HM XMMUH C JPYTMMU HayKaMHu U
MECTa B CCTGCTBGHHO-H&Y‘IHOI\/’I KapTUHC MHpaA.

T60peTquCKHe 3HaHUA pacCMaTpHUBAOTCA Ha OCHOBEC ODMIIMPHYCCKU ITOJTYUCHHBIX W OCMBICIICHHBIX
(paKTOB, Pa3BUBAOTCA IMOCJICAOBATCIIBHO OT OJHOTO YPOBHA K JPYroMy, BBIIIOJHIA (I)YHKI_II/II/I
OOBSICHEHHS U MPOTHO3UPOBAHUA CBOfICTB, CTPOCHUA U BO3MOXKHOCTEM MMPAKTUYCCKOI'O IMPUMCHCHUS U
IMOJIYYCHHUA U3YyUAaCMbIX BCIICCTB.



OcBoeHne mNporpaMMmsel MO XMMHUHU CHOCOOCTBYET (DOPMUPOBAHHMIO MPEJCTABICHUS O XMUMHUYECKON
COCTABJISIIOLIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, UEHHOCTHOIO OTHOLLIECHHUS
K HAyYHOMY 3HAHMIO U METOJaM IIO3HAaHMs B HaykKe. V3ydeHHe XMMUU IIPOUCXOAUT C IIPUBJICYECHUEM
3HAHUU U3 paHee U3YyUEHHBIX Y4EOHBIX NpeaMeToB: «OKpyxaromuil Mup», «brosorus. 5—7 kinaccs» U
«®Pusuka. 7 Kiace».

[Ipn m3ydyeHUn XUMHUHM TPOUCXOAUT (POPMUPOBAHME 3HAHUNM OCHOB XMMHMYECKOM HAyKH Kak o0iacTu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, MPAKTUYECKOW JEATEIbHOCTH 4YeJlOBeKa M KaK OJHOIO U3
KOMITOHEHTOB MHUPOBOHM KYJIbTYpBHI. 3a/lada y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEHWIIMX (aKTOB, MOHITHUM, 3aKOHOB U TEOPETHYECKHUX IMOJIOKEHHI,
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAyKH, B MPHOOIIEHUN K HAyYHBIM
METOJIaM IO3HAHUS MPH U3YYEHUHU BEIIECTB U XUMUYECKUX peakluil, B (POPMUPOBAHUU U PA3BUTUU
M03HABATENbHBIX YMEHHUH U UX IPUMEHEHUH B yUeOHO-TI03HAaBATEIbHON U Y4eOHO-HCCIIeI0BATENbCKOM
JeSTeIbHOCTH, OCBOCHUH TIPAaBHJI 0€30M1aCHOTO OOpAICHHS ¢ BEIICCTBAMH B IIOBCEAHEBHON KHU3HHU.

[Ipu M3ydyeHUM XMMHUHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE MPHOOpeNn
TaKue LeJH, KaK:

- (1)OpMI/IpOBaHI/I€ HHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, roTOBOM K caM006pa30BaHmo,
COTPYAHUUCCTBY, CAMOCTOATCIIbBHOMY IPHHATHUIO peH.IeHPIﬁ, CII0COOHOM aJlalITUPOBATLCA K 6BICTpO
MCHAKOIINMCSA YCIIOBUAM KU3HU,

— HaNpaBJICHHOCTh OOYYEeHHUsI HA CHCTEMAaTHYeCKoe MpUOOIIeHnEe 00yJaroImuXcs K CaMOCTOSTEIbHON
[I0O3HABATEJIbHON JESTEIbHOCTH, HAy4YHbIM METOJaM I03HaHUS, (OPMHUPYIOIIUM MOTHBALUIO U
pa3BUTHE CLIOCOOHOCTEH K XMMUU;

— obecrieyeHue ycIOBHM, CIOCOOCTBYIONINX MPUOOPETEHHIO 00YYalOIIMMUCS OIbITa Pa3HOOOpa3HOM
NesTeNbHOCTH, TO3HAHWA M CaMOIO3HAHHUA, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHITHIA),
MMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JIUYHBIX BUIOB JIESTEILHOCTH;

— (opmupoBanue o06mel (yHKIMOHATHPHOM M E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YyMEHUU OOBSCHATh W OIEHWBATH SIBJICHHUS OKPYXKAIOIIETO MHpPA, HUCIOJB3YysS 3HAHUS W OIBIT,
MOJTyYEHHBIE TIPH U3YYCHUU XUMHUHU, IPUMEHSTHh UX TIPH PEIICHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U
TPYZIOBOH AESTEIbHOCTH;

— ¢opmupoBaHHE Yy OOY4YalOUIMXCA T'YMaHUCTUYECKUX OTHOIICHUH, TOHHUMAaHUS I€HHOCTH
XUMHUYECKUX 3HAHUH JUIs BBIPAOOTKH SKOJIOTHYECKH 11€JIeCO00pa3HOro MOBEACHHs B ObITY U TPYJOBOM
JEATEIBHOCTH B LIEJISIX COXPAHEHUs CBOETO 310POBbS U OKPYKAOIIEH PUPOTHOM CPEJIbI;

— pa3BUTHE MOTHUBAIMHU K 00YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUS OOIIEYEIOBEUECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Tpouisi u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUIEeHHUSI.

OO1iee 9rcno 4acoB, OTBEAEHHBIX JIJIS M3YUYEHUS XMMHUHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus,
cocTaBiisteT 35 yacoB, 1 yac B Henelro.

PaGouas nporpamma nmo xumuu A 7 Kjacca OpUEHTHPOBaHA Ha pealin3alliio B IIEHTpe 00pa3oBaHuUs
€CTECTBEHHOHAYYHONW M TEXHOJIOTMYECKOW HampaBieHHocTer «Touka pocra», co3maHHOTO Ha 0ase
JuIess C  IeNbl0  pa3BUTHS Yy  OOydYarolUMXCsl  €CTECTBEHHOHAy4YHOM, MaTeMaTH4YecKOi,
MH(OPMALIMOHHOW TpaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOTO U KpPEATUBHOTO MBIIIICHMUS,
COBEpIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKON HAIpPaBICHHOCTH, a TaKkKe
I TPAaKTUYECKOM oTpaboTKK ydeOHOro marepuana no yueOHbIM mnpeameTraMm «DPuzukay, «XUMHS»,
«buonorus, «TexHomorus.



Ha ©0a3e mnentpa «Touka pocra» obecnednBaeTcs peanu3aiusi o0pa30BaTeIbHBIX MTPOTrpamMMm
€CTECTBEHHOHAYYHOM M TEXHOJOTMUYECKOW HAampaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSMHU 3aKOHOJATENLCTBA B cepe 00pa3oBaHMs U C YUeTOM pexomeHnanuii deaepaibHOro
oreparopa yuebHoro npeamera «Xumus». OOpa3oBaTenbHas MporpaMMa Mo3BOJISIET WHTETPUPOBATH
peann3yeMble 371ech MOIXO0/bl, CTPYKTYPY U COAEp)KaHUE MPH OpraHu3aluu 00ydeHHs] XUMUU B 7—9
KJIaccaX, BEICTPOCHHOM Ha 0a3e Jt000ro u3 JOCTYIHBIX y4eOHO-MeToanuecKkux KomruiekcoB (YMK).
Hcnonp3oBanue o6opynoBanus neHTpa «Touka poctay MO3BOISIET CO3/1aTh YCIOBHS:

* JUIS PACIIMPEHUS COJACPKAHUS MIKOIBHOTO XUMHUYECKOTO 00pa30BaHus;

* JUIs IOBBIIICHUS TT03HABATEIBHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHOHAYYHOM 001acTH;

* IS pa3BUTHSL JIMYHOCTH peOCHKa B Mpoliecce 00YUEeHUsI XUMHH, €r0 CIIOCOOHOCTE!, (hopMupoBaHUS
Y YZIOBJIETBOPEHUS COIMAIBHO 3HAYNMBIX HHTEPECOB U MOTPEOHOCTEH;

111 pabOThl C OAAPCHHBIMU IIKOJIbHUKAMH, OpPTaHU3allUd HUX PAa3BUTUS B Pa3IMYHBIX OOJIACTAX
00pa30BaTeNbHOM, TBOPUECKOM 1eATEIHHOCTH.

[Tpumensist udpoBbie 1adopaTOPUN HA ypoKaxX XUMHUH, ydallluecs CMOTYT BBINOJIHHTH MHOXECTBO
71ab0paTOPHBIX pabOT U IKCIIEPUMEHTOB I10 ITporpaMmme 0CHOBHOM 1mikoibl. Kype «Xumus mist gereit ¢
OTPaHUYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbs» MPHU3BAH, HCIIONIB3YsSd HHTEpPEC OOydyarolumxcs K
JKCIIepUMEHTaM, cHOpMHUpPOBATH yMEHHE HaOMI0JaTh, JAeNaTh BBIBOJILI HA OCHOBE HAOIIOICHMIA.
Pemarp pacuéTHbple 3a7aud Ha OCHOBE HMMEIOIIMXCS 3HAHUM MO MaTemaruke. MHOro BHHUMaHUs
oOpamiaeTcss Ha TEXHUKY OSKCIEpUMEHTa, YMEHHE MPAaBHIBHO U YETKO OIUCHIBATh PE3yJIbTaThl
SKCIIEPUMEHTa, NpU3HAKW peakiuil. M3ydaroTcss mpaBuiia TEXHUKH O€30MacCHOCTH. DKCIEPUMEHT
BKJIIOUAETCS B TBOPUYECKHE JIOMAIIIHHUE M MpoBepouHbie padoThl. [Ipeamnodrenue B Kypce OTBOJIUTCS
(GbOpMHUPOBAHUIO TIPEJCTABICHUN M TOHATUN KakK MEPBOOCHOBE, a HE TCOPUU. XOTS yCUIIHE TOW WU
WHOW CTOPOHBI OMPEACTSACTCS NCHXOJOTHUYECKUMH OCOOCHHOCTSAMHU OOYYAIOUIMXCS M MPAKTUYECKYIO
peann3aIyio JaHHOTO Kypca pelaeT yauTelb

Coaepixanue o0yueHmus.
Tema 1 Xumus B uentpe ecrectBozHanus (10 u)

Xumud Kak 4acTh ectecTBo3Hanus. [Ipenmer xumuu. ECTeCTBO3HAHNE — KOMILIEKC HAyK O MIPUPOJIE.
Haykuo mnpupone: ¢usmka, xumus, Ouonoruss u reorpacus. IlomoxxkurenbHoe M OTpULIATEIbHOE
BO3/JICHICTBUE UEIIOBEKAHA IIPUPOAY.

IIpenmer xumuun. Tema u BemiecrBa. CBONCTBA BEUIECTB KAaK WX WHIAUBUAYAJIbHBIE IPU3HAKH.
CpoiicTBaBelIeCTB KaKk OCHOBA UX MPUMEHEHHUS.

Meroasl  u3yueHus ~ ecTecTBo3HaHuWsA.  HaOmrogeHume  Kak  OCHOBHOM — METOJ  MO3HAHMS
OKpY’KaloleromMupa. YCJIoBUSI TpoBeneHus HaOmoneHus. [umore3a Kak MpeanoyioxKeHHE,
OOBSACHSIONIEE WM TPE/ICKA3bIBAIONIEe MPOTEKaHUWE HAOII0/1aeMOro SIBICHUS. JKCIEPUMEHT.
Jlaboparopust. DKCiepuMEeHT J1ab0opaTOPHBINA U JOMAIITHHA.

CrniocoObl  (UKCHpOBaHUS PE3yNbTAaTOB JKcHepuMeHTa. CTpoeHHe IUIaMEHH CBEYHM, CyXOro
TOpPIOYEro,CIUPTOBKH.

MonenupoBanue. Monenn kak aOCTpaKTHbIE KOMHMHM H3y4aeMbIX OOBEKTOB W TMpolieccoB. Mozenu
Busuke. DnexTpodopHas MamHMHa Kak aOcTpakTHas Mojeidb MOJHUM. Mopenu B OuOJOTHH.
buonoruueckuemynsku. Mojenu B XUMUU: MaTepUabHbIe (MOJIEIN aTOMOB, MOJIEKYJ, KPUCTAIIJIOB,
anmnapaTroB M YCTAHOBOK) M3HAKOBbIE (XUMHUYECKHUE CUMBOJIbI, XUMUYECKHE (POPMYJIBI U YPAaBHEHHUS).



XuMmudeckasi CUMBOJIMKA. XUMHUYECKHE CUMBOJBL. VX HamucaHue, MpoOW3HOILIEHWE U HH(OpMaIus,
KOTOpYI0 OHM HecyT. Xumuueckue ¢(opmynsl. X Hamucanue, MpoM3HOLICHHE W WH(pOpMaLus,
KOTOPYIO OHUHECYT. IHIEeKCHl U KO3 PUITESHTHI.

Xumus v (u3uKa. YHHUBEPCAJIbHBIN XapakTep MOJOXKCHUNA MOJECKYIIPHO-KUHETUYECKOH TEOpHH.
[TonsaTusi«atom», «MoJIeKylna», «1MoH». Kpucramumueckoe cocTtosHue BemecTta. Kpucraumueckue
pemeTky TBepAbIX BemecTB. Auddysus. BpoyHoBckoe nBuxeHue.

ArperaTHoe cocTosiHUE BellecTBa. 1'a3000pa3Hble, XKHUJKHE U TBepAble BemlecTBa. Kpucraminueckue
namopQHbIie TBepbIe BemecTBa. PU3NUECKNE U XUMUYECKHE SBICHHUS.

Xumuss u reorpagus. l'eojormueckoe CTpOCHHME IUTAHETHI 3eMIIsl: sIpO, MaHTus, JuTochepa.
DNEMEHTHBIN COCTAaB T'€0JOIMYECKMX COCTaBHBIX 4acTel IUIaHeThl. MuHepalibl U TOpHBIE MOPOJBI.
MarmaTtuueckue nocagouHble (OpraHn4eckue 1 HEOPraHn4eCKHUe, B TOM YHUCIIE U TOPIOYNE) OPOIbL.

Xumus u  Ouonorus. XHUMHUYECKMH COCTaB JKMBOM KIETKM: HEOpraHuyeckue (Boga U
MUHEPAJIBbHBIECOJIN) U OpraHuyeckue (OenKu, *KHUphI, YIIEBOJbI, BUTAMUHBI) BemiecTBa. IIpocTeie u
CJIO’KHBIE BEIIECTBA, UXPOJb B KU3HEACATENILHOCTH OPraHu3MOB. bruonornueckas poiib BOAbI B >KUBOH
kietke. @orocunres. Ponbxiaopoduina B mporecce porocunresa. buonoruueckoe 3HaYeHHE KUPOB,
0enKoB, 3()MPHBIX MacCell, yIJIeBOJOB U BUTAMUHOB JJISl )KMU3HEAEATEIbHOCTH OPTaHU3MOB.

KaugecTBeHHEIC p€akuuu B XHMUH. IlonssTe O Ka4eCTBEHHBIX pC€aknugax KakK O pCaKnuiax,
BOCIIPUHUMACMBIXOPIraHOJICTITUYCCKU: C IIOMOWIBIO 3pCHUA, ClIyXa, 000HSHUA. AHAIMTUYCCKHI
3(1)(1)6KT. OHpeHCHHCMOG BCHICCTBO M PCAKTHB Ha HCTO. Bo03MOXHOCTh H3MEHEHUS HX poJIn Ha
IMIPOTHUBOIIOJIOKHYIO.

Hemonctpauuu. 1. Komiekius pasHbIX Tl U3 OJHOIO BELIECTBA WIM MaTepuana (Hampumep, jJadopa-
TOpHas nocyna u3 crekia). 2. Komnekuus pa3nuusbiX Tes uian ¢ororpaduil Tesn U3 altOMUHUS AJIS
WUTIOCTPa-IIMA UJEU «CBOMCTBA — IpHUMEHEHHue». 3- YueOHoe o0opynoBaHUE, HCIONb3yEMOE IpU
nu3ydeHnn (usuku, Ouonoruu, reorpadpuu u xumuu. 4. DiaekTpodopHas MalmIMHA B JEHCTBHH. S.
['eorpadpuueckue momenu (rio- Oyc, kaprta). 6. buonorudueckue Moaenu (MyJIsKM OPTaHOB M CHCTEM
OpPraHOB PacTEHM, )KUBOTHBIX U 4Ye-JIoBeKa).7. PU3NYECKUEe U XUMUYECKHE MOJIENIN aTOMOB, MOJIEKYJ
BEILIECTB M UX KPUCTANIMYECKUX pemeTok. 8. OO0beMHbIE U IIapOCTEPKHEBBIE MOJIETN MOJIEKYI BOJIBI,
YIJIEKUCIOr0 M CEpHUCTOrO ra3oB, MeTaHa. 9- Pacmpo-cTpaHeHue 3amaxa OJEKOJIOHA, AYXOB HIIH
ne3onopanTa kak nporece nuddyszuun. 10. O6pasisl TBEPABIX BE-1IECTB KPUCTAUIUUECKOTO CTPOSHUS.
11. Mogenu kpuctainuueckux pemeTok. 12. Tpu arperatHeix coctosiHus Bojbl. 13. IlepenuBanue
YIJIEKUCIIOTO Ta3a B CTakaH, ypaBHOBENIEHHBIM Ha Becax. 14. Kosuiekius KpUCTAUTM-YECKUX H
amMop(HBIX BELECTB U u3aenuil u3 Hux. 15. Komiekuust MuHepanos (1a3ypuT, KOPyH/I, XaJIbKOIU-PUT,
¢moopur, ramut). 16. Komnekuuss TopHbBIX mopoxa (TpaHUT, pa3iuuHble (OPMBI KajlbLUTa - Mel,
MpaMop, Hu3BecTHAK). 17. Kosuekuus roproumx HcKonmaeMmbiX (He(Tb, KaMEHHBIH YroJb, CJIaHIIBI,
topd). 18. Cnupro-Bas 3KCTpakuus XJopoduiuia U3 3eieHbIX JucTheB. 19. IlpokanuBanue cyxoi
3eJIeHH pacTeHHi B My(]eabHON meuu Al KOJMYECTBEHHOTO OMpeesieH!s] MUHEPaIbHbIX BEIIECTB B
Hux. 20. KauecTBeHHas peakumst Ha kuc-iopoa. 21. KauecTBeHHast peaklius Ha YIrI€KUCIbIN ra3. 22.
KauecTBeHHas peakiiysi Ha U3BECTKOBYIO BOJY.

Jlaboparopubie ombIThl. 1. OmnucaHue CBOWCTB KHUCIOPOJA, YKCYCHOM KHCIOTBHI, aTIOMUHHS. 2.
Crtpoenue miaMeHu CBeYH (CITUPTOBKH, CyXOro roprodero). 3. Habmonenrne OpoyHOBCKOTO JIBHIKECHHUS
4a-CTMYEK YEPHOM TYWIH IMOJ MHUKpPOCKONoM. 4. M3ydeHne rpaHuTa ¢ MOMOIIBIO YBEINYUTEIBHOTO
crexina. 5. OOHapykeHue XHMpa B CeMeHaxX IOJICOJIHEYHHKAa M TIpeukoro opexa. 6. OOHapykeHue
3GUpHBIX Macell B amelbCHMHOBON Kopke. 7. OOHapyxkeHHe Kpaxmaiga U Oenka (KJIeHKOBHHBI) B
nieHnyHo Myke. 8. OOHapykeHue YITIEKHCIOro Tra3a B BBLIBIXaEMOM BO3JlyX€ C IOMOUIBIO
U3BECTKOBOMW BOJBI.



Jomamanii sxcniepumenT. 1. M3rotonenue moneneit Moyiekyn 3 miactuiuHa. 2. Juddys3us noHos
nepMaHraHata kanus B Boje.3. M3yuenue ckopoctu nud¢ysun asposzoneid. 4. quddysus caxapa B
Bozie. 5. OmpIThl ¢ IyCTON 3aKpBITOM IJIACTUKOBOM OyThUIKOM. 6. KonmuecTBeHHOE ompeseneHue
coJiepKaHUsl BOJBI B CBeXel 3eineHu. 7. B3aumojelcTBre acKOPOMHOBOW KHUCIOTHI C HOJIOM. 8.
M3yuenue cocTaBa MOJIMBUTAMUHOB U3 JIOMAaIIHeH antedku. 9- OOHapyKeHHne Kpaxmaia B IPOayKTax
IUTAHUS.

[Ipaktnyeckass pabora 1. 3HaKOMCTBO ¢ J1abopaTopHbIM oOopymoBaHueM. [IpaBuia OezomacHO-cTH
pu paboTe B XUMUYECKOM KabuHeTe (J1Taboparopun).

[TpakTuyeckas padora 2. HaOGmonenue 3a ropsieii cBedoit. Y cTpoiictBo criuptoBku. [IpaBuna paboTsl
C HarpeBaTeJIbHbIMU IPHOOpPaMH.

Tema 2 .Maremaruueckue pacdeTsl B Xumud (11 1)

OTHOCHUTENBHBIE aTOMHAas | MOJICKYJISIpHAsi MacCcChlI. ITonstre 00 OTHOCHTEIBLHBIX ATOMHOH U
MOHCKynﬂpHOﬁ MacCax Ha OCHOBC BO,Z[OpOI[HOﬁ CAMHUIBI. Onpez[eneHI/Ie OTHOCHUTEIIBHOM aTOMHOM
MaCChl XMMHUYCCKHUX 3JICMCHTOB IIO Hepnozu/mecxoﬁ Ta6J'II/II_[C. Haxoxnenue 1o (bopMyJIe BCIICCTBA
OTHOCHUTEIIBEHOM MOJ'ICKy.]'IHpHOﬁ MacCChbl KaK CYMMblI OTHOCHTCJIbHBIX ATOMHBIX MAaCC COCTABJIAIOMIUX
BCIICCTBO XUMHNYCCKHUX DJICMCHTOB.

MaccoBasi 10J151 XMMHYECKOTO 3JIEMEHTa B CIIOKHOM BeriecTBe. [loHsTtue o maccoBoit posie -(W)
XMMHUYECKOI'O 3JEMEHTa B CJIOXKHOM BEIIECTBE U €€ pacuer no (opmyne BeuiecrBa. Haxoxnenue
(dopMyIbl BeliecTBa MO 3HAYCHUSIM MACCOBBIX J0Je 00pa3yroluX ero 3J1eMEHTOB ()i 2-4acoBOIO
M3y4YeHUs Kypca).

UYuctele BemectBa U cmecH. [lonstue o yuctoMm BemiecTBe U cMecu. Cmecu ra3oo0pasHbie (BO3AyX,
MPUPOAHBIN ra3), kuakue (HedTh) U TBepAble (TOPHBIE MOPOJIbI, KYJIHMHAPHBIE CMECH, CHHTETHUECKHE
Mororue cpenctsa). CMecH roOMOTeHHbIE M TeTePOTeHHBIE.

OObemHas 1011 KOMIOHEHTA Ta30Boil cMecH. [lonsaTne 06 00BeMHOI n07e (@) KOMIIOHEHTa ra30BoOi
cmecu. CoctaB BO3MyxXa W MPUPOAHOTO Tasza. Pacduer oObemMa KOMIIOHEHTa Ta30BOM CMECH IO €ro
00BEeMHOM 7071e, 1 HA00OPOT.

MaccoBast gonsi BemiectBa B pacTBope. [loHsiTHE 0 MaccoBoil jgone (W) BellecTBa B pacTBOPE.
PactBoputens u pacTtBOpeHHOE BemiecTBO. Pacyer macchl pacTBOPEHHOrO BELIECTBA IO Macce
pacTBOpa M MacCOBOW J10JI€ PACTBOPEHHOIO BEIIECTBA U JPYIHE PACUYEThI C HCIIOJIb30BAHUEM ITUX
MOHSATHH.

Maccosast nonst npumeceid. [lonsiTue o yrcToMm BeniecTBe U npumecH. Maccosas 105st (W) IpUMeECH B
oOpasue ucxogHoro BemecTBa. OCHOBHOE BeLIECTBO. PacueT Macchl OCHOBHOTO BEIIECTBA IO Macce
BELIECTBA, COJACPIKAILErO OMNPEIECIIEHHYI0 MAacCOBYIO [JOJIIO IPUMECEH, U JApyTHe pacueTsl ¢
HCIIOJIb30BAaHUEM JTHUX IOHITHM.

Hemonctpauuu. 1. Munepans! kynput u TeHoput. 2. Oxcun pryru(Il). 3. Komnekuun pasiudHbIx
BUJIOB Mpamopa M U3AENUil (MM WIIIoCTpanuid u3ienui) u3 Hero. 4. Cmech peyHOro M CaxapHOro
necka u ux pasznenenue. 5. Komekmus «Hedts n Hedrenmpoaykts». 6. Konnekmus OBITOBBIX cMmeceit
(KyTuHApHbBIE CMECH, CHHTETUYECKHE MOIOIINE CPEACTBA, MIAMIyHU, HAUTKU U 1p.). 7. J{narpamma
o0BbeMHOTO cocTaBa Bo3ayxa, 8. Jlmarpamma o00BEMHOTO COCTaBa TMPHUPOAHOTO Tasza. 9-
[IpuroroBnenue pactBopa ¢ 3aJlaHHBIMA MacCOM M MacCOBOM J10yeil pacTBOpeHHOro Beniectsa. 10.
OO0pa31bl BEIIECTB U MaTepHAIIOB, COJEPKAIIUX ONPENEICHHYIO JJOTI0 IPUMeCceH.

I[OMaI_I_IHI/Iﬁ OKCIICPUMCHT. 1. I/I3yquHe cocTaBa OBITOBBIX KYJIMHAPpHBIX U XO3SIICTBEHHBIX CMECEH I10
JTHKETKaM. 2. HpI/ITOTOBHCHI/IC pacTBOpa COJIM, pacucT MacCoOBOM J0JIHU PACTBOPCHHOI'O BCIICCTBA U



OTIBITHI C TIOJIy4YEHHBIM pacTBOpoM. 3- M3yueHne coctaBa HEKOTOPHIX OBITOBBIX U (papMaieBTUYECKUX
MIpPernapaToB, COEPKALINX OMPEICICHHYIO 00 PUMECEH, 0 UX ITUKETKaM.

[Tpaktuueckas pabora 3. [IpuroroBiieHHe pacTBOpa C 3aJlaHHOW MAacCOBOW JOJEH PacTBOPEHHOTO
BElIECTBA.

Tewma 3 SIBnenus, npoucxoasiiye ¢ Bemectsamu (9 4)

Pasnenenne cmeceit. Ilonsatue o pazneneHun cmecel M OYMCTKE BellecTB. Hekoropsle mpocrenmme
CIIOCOOBI  pa3/ielieHusl CMeced: IIPOCEMBaHME, pa3lelIeHHEe CMeced MarHuToM, OTCTaWBaHMUE,
JeKaHTalus, LUeHTPpUPYrupoBaHue, pa3AeIeHHe C IOMOIIbIO JeIUTENbHON BOPOHKH.

@unbTpoBanue. PunbTpoBaHUE B JabopaTopuu, ObITY U Ha MPOU3BoAcTBE. PUIIbTpAT.

Ancopbrus. Ilonstue 06 ancopOuum u ancopbeHTax. AKTUBHPOBAHHBIM YToJIb KaK Ba)KHEHIIHMN
aJIcOpOeHT, €ro MHCHONb30BaHME B OBITY, Ha IPOM3BOJCTBE M B BOCHHOM Jiesie. YCTPOICTBO
POTHBOTa3a.

JIMCTHIUIAIMS, KPUCTAJUTM3AIMS U BhIapuBaHue. [IMCTHIUIAINS KaK MPOIECC BBIACICHUS BELIECTBA U3
Kuakod cmecu. JlucTuianmmpoBaHHas BoAa M oOjmactH ee mpuMeHeHus. [leperonka HedTH.
Hedrenponykrel. ®dpakumonHas neperoHka >KUAKOTO Bo3ayxa. Kpucrammusanus ¥ BhIIapUBaHHE B
nabopaTtopu (KpUCTALIH3aTOPHI U (hapopoBbIe YANIKH [ BEITAPUBAHUS) U IPUPO/IE.

XUMHUYECKHE pPCaKkuu. IlonsTHE 0 XMMHYCCKOM PCaKIMK KaK IMPOUCCCC MpPCBpaliCHUS OAHUX BCUICCTB
B Apyruce. YcnoBus TeueHus u MINpCKpallCHUA XUMHUYCCKHUX peaKHHﬁ.

HpI/ISHaKH XUMHNYCCKHUX peaKHHﬁ. N3meHeHue OBCTA, BLIIIAACHUC OCallKa, paCTBOPCHHUEC OCalKa,
BBIJICJICHHUC I'a3a.

Hemonctpauuu. 1. IlpocenBanne cmecu MykH U caxapHOro mnecka. 2. PazneneHue cMecu MOpOILKOB
cepbl M xkene3a. 3. Pa3genenune cmecu MOpOIIKOB cepbl U necka. 4. PazneneHue cMecu BOAbI U
pacTUTENBHOTO Macja C TIOMOIIbIO JAeNUTeNbHOW BOpoHKW. 5. llenTpudyrupoanue. 6.
OunbTpoBanue. 7. PecnupatopHbie Macku M MapieBble TOBS3KH. 8. AJCOpPOIIMOHHBIE CBOMCTBA
aKTUBHUPOBAHHOTO yrisd. 9. CuiMkarenb U €ro NpUMEHEHHE B ObITY U JIETKOM IpOoMbIIUIeHHOCTH. 10.
[IporuBoras u ero yctpoiicto. 11. Ilonydenre 1UCTUIUIMPOBAHHON BOJBI C MOMOIIBIO JIAOOPATOPHOU
YCTaHOBKHM JyTsl ieperoHku xkuakocteit. 12. Komtekusa «Hedts 1 HepTenpoaykte». 13. Paznenenue
CMECH TIepMaHTaHaTa M JUXpoMara Kajaus CrnocoOoM Kpuctaumzanuu. 14. BzaumopeiictBue
MOPOIIIKOB JKeJie3a U cepbl Npu HarpeBaHuu. 15. IlomyyeHue yriaekuciaoro rasa B3anMOJIEHCTBHEM
MpamMopa € KHUCIOTOW W OOHapy>KEHHE €ro ¢ MOMOIIBI0 M3BECTKOBOM BOjbl. 16. Karamutmyeckoe
paslioKeHUe TEepOKCHIa BOAOpOaa (KaTalnu3aTtop — JOUOKcHa Mapranna). 17. depmeHTaTHBHOE
pas3joKeHue MepoKcHa BOAOPOJA C MOMOIIbI0 Katan asbl. 18. KuUCIOTHBINM OrHETymIuTeNb, €ro
YCTPOMCTBO W MpUHIMN jAekicTBusa. 19. Peakuus HelTpanmu3anuu okpaiieHHOro (eHondraaenHoM
pacTBopa mienoyu kucinoroi. 20. B3aumoneiicTBue pacTBOpPOB NEpMaHraHaTa W JAUXpomaTa Kallus C
pactBopoMm cynbpura HaTpus. 21. Ilomyuenue ocamka ruapoxcuaa menu (I1) wnm ruapoxcuaa
xene3a(lll) peaknueit oOmena. 22. PacTBopeHHE MOJNyYEHHBIX OCAJAKOB T'MIPOKCHIOB METAIJIOB B
kuciore. 23. IlomydeHue YIrIEKHCIOro ra3a B3aMMOJEHCTBHEM pacTBOpa KapOoHaTa HATpHUs C
KHCJIOTOM.

Jlaboparopubie omnbiThl. 1. M3roroBnenue ¢uibTpa U3 QUIBTPOBAIbHOM OymMaru iU OyMa)KHOM
cangetku. 2. V3ydyeHue ycTpolcTBa 3aKUTAIKU U €€ TNIaMEHU.

I[OMaI_I_IHI/Iﬁ OKCIICPUMCHT. 1. Pazgenenue cmecu CyXO0ro MoOJIOKa U pCHYHOIoO IcCKa. 2. U3roroBnenue
MapHCBOﬁ IMOBA3KN KaK CpEACTBa I/IHILI/IBI/II[yaJILHOI\/’I 3allUThl B ICpUOJ OSIMUACMUU TpHUIIIIA. 3.
OrcranBaHue B3BECH nopomka i YUCTKU TOCYAbl B BOJAC M €€ ACKAHTAIUA. 4, A,[[COpGI_II/I}I



aKTUBUPOBAHHBIM YIJIEM KpPACAIIMX BEIIECTB NENCHU-KOJBL. 5. AncopOuus KyKypy3HBIMH HalOYKaMu
[apoB Naxy4yux BewlecTB. 6. M3ydyeHue cocraBa M NPUMEHEHHMS] CUHTETUYECKMX MOIOUIMX CPEICTB,
COJIEp KaIlMX dH3UMBL. 7. PaznokeHue cMecu NMUTHEBOM COMbI U CaxapHOU IyJpbl IPU HarpEeBaHUU. 8.
PactBopenue B Boge Tabnetku acnupuna YIICA. 9. TIpuroroBieHrne W3BECTKOBOW BOJIBI U OTBITHI C
Heil.

10. B3aumopeiicTBre pacTBOpa nepMaHraHaTa Kajiws ¢ aCKOpOMHOBOM KHCIIOTOM.
[TpakTruyeckas padora 4 (IOMaLIHMIA SKCIIEpUMEHT). BhIpaimyBanue KpUCTaIoB COJH.
[TpakTrueckas padota 5. OuucTKa MOBapEHHOM COJIH.

[TpakTudeckas pabota 6 (HomanrHmii SKcriepuMenT). Kopposus MeTamios.

Tema 4. Pacckaspl o xumuw (44)

VYuaenuueckas koHpepeHus «Bolgarommuecs: pycckie y4eHble-XUMUKI». JKU3Hb U ACATEIbHOCTh M.
B. Jlomonocoga, JI. U. MenneneeBa, A. M. bytneposga.

Konkypc coobmenuii yvammxcs «Moe narodumoe BemecTBo». OTKpbITHE, MOJyYeHHE M 3HAYEeHUe
BBIOPAHHBIX YYAIIMHUCS BEIIECTB.

Konkypc ydenmdeckux mpoektoB. McciemoBanus B 007acTH XMMHUYECKUX peakiuii: (poTocuHTes,
TOPEHUE U MEJUIEHHOE OKUCIIEHUE, KOPPO3Usl METAJIJIOB M CIIOCOOBI 3aIlUThI OT HEE, APYrue Peakliuy,
BbIOpAaHHBIE yYaIlUMUCH.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuenne yueOHOro Kypca 00yCIoBIUBAET JOCTHKEHUE CIIETYIOLINX
JIMYHOCTHBIX PE3yJIbTAaTOB:

- BOCIIUTaHUE POCCUHCKOM Ipa’kJaHCKOM MICHTUYHOCTU: MAaTPHUOTH3Ma, JIOOBU M YBAXKEHUS K
OteuecTBy, 4yBCTBAa IOPAOCTH 3a CBOK PoIMHY; OCO3HaHHE CBOEH 3THUYECKOH NPUHAUIEKHOCTH;
3HAHHE S3bIKA, KYJIBTYPbl CBOEr0 HApoJa, CBOETO Kpas, OCHOB KYJIbTYPHOIO HACIEAHs HapOAOB
Poccun m denoBedecTBa; yCBOCHME TYMAaHHCTHYECKHMX, JEMOKPAaTUYECKHX W TPAAULMOHHBIX
LIEHHOCTEH MHOTOHAIIMOHAIBHOI'O POCCUHCKOro OOIIECTBa; BOCIMTAHNUE YYBCTBA OTBETCTBEHHOCTU U
noiira niepex Poaunoii;

- (dopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
o0yJaroImuxcs K CaMOpPa3BUTHUIO M CamMOOOpa30BaHMI0 Ha OCHOBE MOTHBAlMM K OOYYEHHUIO H
MO3HAHUIO, OCO3HAaHHOMY BBIOOPY M TIOCTPOCHMIO JAajbHEHINEH WHIUBUAYAJIbHONH TPAaeKTOPUU
oOpa3zoBaHus Ha 0a3e opueHTaUMW B MHpe mpodeccuil U NpodecCHOHATbHBIX MPENNOYTeHUH, C
y4€TOM YCTOMYUBBIX TO3HABATEIILHBIX HHTEPECOB;

- dopMupoBaHHE IIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOIIECTBEHHON MPAKTHKH, YYUTHIBAIOIIETO COIMAIBHOE, KYIBTYPHOE, SI3BIKOBOE,
JTYyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

- (I)OpMI/IpOBaHI/IC OCO3HAHHOT'O, YBAKHUTCIBHOI'O U I[OGpO)KCJIaTCJIBHOFO OTHOILICHHA K APYIrOMYy
YCJIOBCKY, €0 MHCHUIO, MUPOBO33PCHUIO, KYJIBTYPE, A3bIKY, BEPC, Fan(ﬂaHCKOﬁ Io3u1uu, K UCTOpHHU,
KYJIbTYPC, PCIUTUU, TpaAulluiaM, A3bIKaM, HCHHOCTAM HApOI0B Poccuu u Hapoa0B MHpPa; TOTOBHOCTH
M CIIOCOOHOCTH BECTHU Auajior ¢ ApyruMu JrOAbMU U JOCTHUTaTh B HEM B3aMMOIIOHUMAaHH,



- OCBOCHME COLMAIBHBIX HOPM, MpaBWJI IOBEACHUs, pojied U (OpM COLUAIBHOM >KU3HU B
rpymnmnax ¥ cooOIecTBaX, BKJIIOYAs B3POCIbIE M COLMAIbHBIE COOOIIECTBA; y4acTHE B IIKOJIHLHOM
CaMOYIpAaBJIEHUU U OOILIECTBEHHOW JKM3HM B IHPEJENax BO3PACTHBIX KOMIIETEHLHMH € Y4ETOM
PErMOHANbHBIX, 3THOKYJIBTYPHBIX, COLIAIBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

- Pa3BUTHUEC CO3HAHUA KW KOMIICTCHTHOCTH B PCEHICHHKM MOPAJIBHBIX npo6neM Ha OCHOBC
JJMYHOCTHOI'O BI)I60pa; (bOpMPIpOBaHI/Ie HPABCTBCHHBIX 4YYBCTB W HPABCTBECHHOI'O IIOBCACHM,
OCO3HAHHOT'O ¥ OTBETCTBEHHOI'0 OTHOIIEHHS K COOCTBEHHBIM IMOCTYIIKaM;

- dbopMupoBaHHEe KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOUICHHMM M COTPYIHHUYECTBE CO
CBEPCTHHKAMHM, CTapIIUMU W MIAIIIMMHU B Ipolecce o0pa3oBaTelbHOM, OOIIECTBEHHO IOJIC3HOM,
y4ueOHO-HCCIIeI0BATEIbCKON, TBOPUECKON U APYTUX BUIOB ACSITEIbHOCTH;

- ¢dopMHpOBaHKE MOHUMAHMS IIEHHOCTH 3/I0POBOTO M 0€3- OMacHoOro o0pasa >KU3HU; YCBOEHHE
MPaBWJI MHJIMBUYaIbHOTO U 8 KOJIJIEKTUBHOTO O€30MacHOr0 MOBEACHUS B YPE3BbIYANHBIX CUTYAIUSX,
YIpOXKaroUUX KU3HU U 3J0POBBIO JIFOACH, MpaBUJl MOBEACHUS HA TPAHCIIOPTE U HA JI0pOrax;

- (opMHUpPOBaHKE 3KOJOTUYECKON KYJIbTYpbl HA OCHOBE IIPU3HAHMSI IEHHOCTH JKU3HU BO BCEX €€
IPOSIBJICHUAX U HEOOXOJMMOCTH OTBETCTBEHHOI'0, OEPEXHOT0 OTHOIIEHUS K OKpYXKaroleil cpene;

- OCO3HAaHHEC 3HA4YCHHA CCMbU B JXHM3HH YCIIOBCKA U O6H.I€CTBa; IMPHUHATHC LCHHOCTHU ceMeHMHOM
JKU3HHU; YBAKHUTCIBHOC U 3a00T/IMBOE OTHOIIEHHE K YJIE€HAM CBOEH CCMBbHU,

- Pa3sBUTHUC OCTCTUUYCCKOI'O CO3HAHUA YCPC3 OCBOCHHUC XYHOKCCTBCHHOI'O HACJICAUA HaApOAOB
Poccuu n Mupa, TBOp‘IGCKOﬁ JACATCIIbBHOCTU 3CTCTUUCCKOI'O XapaKTepa.

MeranpeamMeTHbIE PE3YIbTaThI:

- YMEHHE CaMOCTOSATENbHO ONPEAETATh LN CBOEro 00yueHusl, CTaBUTh U (OPMYIUPOBATH JUIS
ceOst HOBBIE 332U B y4€0e U MMO3HABATEIBHOMN AEATEIbHOCTH, Pa3BUBAaTh MOTUBBI I HHTEPECHI CBOCH
[IO3HABATEIILHOU JEATEIbHOCTH;

- YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh IIyTH JOCTM)KGHUS I[eJiell, B TOM 4YHCIE
aJIbTepHATUBHbBIE, OCO3HAHHO BBIOMpaTh Haubosiee FPPEKTHUBHBIE CHOCOOBI pEIHICHUS YYEOHBIX H
MO3HABATENBHBIX 33/1aY;

- YMEHHME COOTHOCUTH CBOM JICMCTBHS C INIAHUPYEMBIMU PE3yJIbTaTaMU, OCYLIECTBIIATH KOHTPOJIb
CBOCH JeSATENbHOCTH B MPOIECCE JOCTUKEHHS Pe3ylibTaTa, ONpeaeNsaTh CIOCOObl AeUCTBUN B paMKax
MPEAJIOKEHHBIX YCIOBUH H TpeOOBaHMM, KOPPEKTUPOBATh CBOU JICUCTBUSI B COOTBETCTBUU C
HU3MEHSIOLIENCS CUTYyallueH;

- YMCHHUE OLICHUBATH MPABUJIBHOCTH BLIITOJIHCHHUA y‘~IG6H0ﬁ 3aJa4du, cOOCTBEHHEIE BO3MOKHOCTH
e€ peueHus;

- BJIQJICHHE OCHOBAMHU CaMOKOHTPOJIS, CAMOOIIEHKH, MPUHSATUS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yU€OHOU M MO3HABATEIIHLHOM JIEATETLHOCTH;

- YMEHHE ONpEeNeNaTh IMOHATHsS, co3[aBaThb OO0OOIIEHMS, yCTaHAaBIMBaTh AaHAJIOTHUH,
KJIacCU(UIIUPOBATh, CAMOCTOSITEIbHO BHIOMpATh OCHOBAaHUS M KPUTEPUU I KiIaccuUKaIUH,
yCTaHaBIUBATh IPUYNMHHO-CIICACTBEHHBIE CBS3H,

CTPOUTH JIOTHYCCKOC PACCYKACHUC, YMO3AKIIIOYCHHUC (I/IHJIYKTI/IBHOC, ACAYKTUBHOC U I10 aHaHOPI/II/I) u
J€J1aTh BBIBOJBI,



- YMCHHUE CO3[1aBaThb, IPUMCHATL U HpCO6p330BI>IBaTB 3HAaKH U CHUMBOJIBI, MOJCIIN U CXCMbI JJIsA
peICHUA y‘le6HBIX 1 IMO3HaBaTCJIbHBIX 3aaa4,;

- CMBICJIOBOC UTCHHUC,

- YMEHHE OPTaHU30BBIBATH yUEOHOE COTPYAHUUYECTBO U COBMECTHYIO JI€ATEIHHOCTh C YUUTEIEM
U CBEpPCTHHUKaMH, paboTaTh MHAMBHAYAJIbHO M B TPYIIE: HaXOIUTh oOllee pelleHue U pa3peliaTh
KOH(MJIMKTHI HAa OCHOBE COTJIaCOBaHMS TMO3UMLMH u  yuéTa HMHTEpecoB, (OPMYIHUPOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

- YMEHHME OCO3HAHHO HCIOJb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3aaaden
KOMMYHMKAIIUU JJIs1 BBIPAKEHUS CBOMX YYBCTB, 9 MbICIel U MOTPEOHOCTEH, MJIAHUPOBaHUSA U
peryjsluu CBOEH JEATEIIBHOCTH; BIAJACHUE YCTHOM M IHCBMEHHOM pPEYbl), MOHOJIOTMYECKON
KOHTEKCTHOM pEYbIo;

- (dbopMUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIB30BaHUS.

[IpeameTHbIE pE3ynbTATHI:
BelltyCKHHK Hay4duTCs:
- pasinyaTh 3HaKU HEKOTOPBIX XUMHUYECKHUX JJIEMEHTOB,

- OOBACHATHL OCHOBHBIE XHMHMYECKHE IIOHATHS. XHUMHYECKHUH QJIECMCHT, AaToOM, MOJICKYIIA,
OTHOCHUTCIIbHAA aTOMHAsA U MOJICKYJIAPpHAsA MACChbl, arpe€raTHOC COCTOAHHUEC BCIICCTBA.

- Ha3bIBaTh HEKOTOPHIE XUMUUECKHE JIEMEHTHI U COSTNHEHUS;
- pasiiniaTtb (1)H31/I‘ICCKI/IC U XUMHNYCCKHEC SABJICHUA,

- XapaKTepU30BaTh CIOCOOBI pa3/IeieHUsI CMECEH, MPU3HAKN XUMHUYECKIX PEaKIni;
- COCTaBJIATh pPaccKa3bl 00 yUEHBIX, 00 2JI€MEHTaX U BEIECTBAX;

- oOpalaTbcsi ¢ XUMUYECKOU MOCY0H U 1ab0paTOPHBIM 000PYAOBAHUEM;

HCIIOJIB30BaTh HpI/IO6p€TéHHBI€ 3HaHUAU YMCHUA B HpaKTI/FIeCKOI\/JI JCATCIIBHOCTH
n HOBCCI[HCBHOﬁ KHU3HU JJIA:

- 06e30omacHOTO OOpaIeHus C BEIIECTBAMU U MaTEepHaTIaMH;
- 9KOJIOTHYECKU TPAMOTHOT'O TIOBEJICHUS B OKPYKAOIIIEH Cpe/Ie;
- OIICHKH BJIUSHUS XMMHYECKOTO 3arps3HEHHs OKPYKAIOIIEH cpeibl Ha OPraHU3M YellOBEKa;

- KPUTHYECKOHN OLIEHKH MH(OPMALIUU O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY.






Temarnyeckoe MmiIaHupOBaHUE

Ne HanmeHoBaHHMepa3/1e/IOB U KosmuecrBovyacon DJIeKTpoHHbIe (LM (ppoBbIE)
n/m = TeMIporpaMmmel Bcero KonTposbHbIepadoThI IIpakTnyecknepadoThI o0pa3oBaTeJbHbBIEPECYPCHI
Pa3znen 1. Xumus B ieHTpe eCTECTBO3HAHUS
bubnunoreka [JOK
1 XUMHS B IIECHTPEECTECTBOZHAHUS 10 2 https://m.e dS(I)_E).ru 17§41837¢
Hroronopaszneny 10
Pa3nes 2.Marematudeckue pacueTbl B XUMUU
2 MareMaTnyeckue pacyeTsl B XUMHH 11 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
Uroronopaznenyl luacos
Paznen 3. SIBnenus npoucxoasiue ¢ BEecTBaMu
3 SBNEHUS IPOUCXOAAIINE C BEIIECTBAMH 9 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
Hroro no pazaeny 9 wacon
Paznen 4. Pacckassl 0 xumuu (4 gaca)
Pacckasbr 0o xumun 4 Bubnuorexa LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34 5
[MTPOI'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus/ I'adpueasin O.C., OctpoymoB O.I'., Ciaaakos C.A., AkunonepHoe oomecrso «M3narenscreo IlpocBemenne»

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/

https://Ibz.ru/metodist/iumk/chemistry/e-r.php

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru


https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/
https://lbz.ru/metodist/iumk/chemistry/e-r.php

