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IHosicHUTEIbHAA 3AIMCKA

[Iporpamma «YauBuTENbHAS XUMUS» JNETAUIMZUPYET COIAEpPXKAHUE Kypca
BHEYPOUHON  JEATENBHOCTH, JaeT MOAPOOHOE  paclpeiesieHue 4YacoB U
MOCJIEOBATENBHOCTD U3YyYEHUSI TEM UPA3/EIIOB.

JanHass mporpamMma IpegHa3HadeHa i ydamuxcs 9 kiacca, MO3BOJSET
paclIUpuTh M YIAyOUTh Yy ydalIuXcsd MPaKkTUUYECKOE€ NPUMEHEHUE IOJyYEHHBIX
TEOPETHYECKUX 3HaHWH 1o xumuu. [IporpamMma paccunrana Ha 34 yueOHbIX yaca (1
4ac B HEJEJI0), OPUEHTUPOBAHA HA YIIIyOJIEHUE U PacIIMpPeHUE 3HAHUM, Ha pa3BUTHE
JAr0003HATEIPHOCTU U UHTEPECA K XMMHH, HA COBEPILIEHCTBOBAHNE YMEHUN YUaIUXCSI
oOpaiaThcsi C BEIIECTBAMM.

Kypc BHEypo4yHOW  JEATENBHOCTH  IPEAYCMAaTPUBAECT  DKOJIOTHYECKYIO
HaIpaBJIEHHOCTh XMMHYECKOr0 0Opa30BaHMs, IPEAyCMaTpUBAET O3HAKOMIICHHUE
YYAIIUXCSA C XMMUYECKMMHU acCleKTaMH COBPEMEHHOW S3KOJOTMU U IKOJIOTMYECKUX
npobisieM (rno0aibHOE MOTEMJICHUE KJIMMAaTa, O30HOBBIE JIbIPBI, KUCIOTHBIE JOMKIM,
3arps3HEHUE OKPYKAIOIIEH Cpeibl, UCTOIICHUE MTPUPOIHBIX PECYPCOB).

[{eHHOCTP MpOrpaMMBbl 3aKJIFOYAETCS B TOM, YTO YYAIIUECS C MOMOIIBIO KEHC —
TE€XHOJIOTUI MOJTyYaT BO3MOXXHOCTh TOCMOTPETh Ha PA3IMYHbIE TPOOIEMBI C MTO3UILIMH
YUEHBIX,0LUyTUTHBECH CIIEKTP TPeOOBAHNU K HAYYHOMY HCCIIEIOBAHUIO.

AKTyanpHOCTBh IPOIPaMMBI B TOM, YTO OHA CO3/1a€T YCJIOBHS JUJISl COLIMAIBHOTIO,
KyJIbTYPHOTO U po(EeCcCHOHATIBHOTO CaMOOTIpEIeIICHHUS], TBOPYECKOM
caMopeaJii3allud JIMYHOCTH peO€HKa, (HOPMHUPOBAHMS XUMHUYECKON TIPaMOTHOCTH.
3HaHUA U yMEHHUS, HEOOXOAUMBbIE Ui OpTaHU3allud  HCCIIeI0BATENbCKON
NeATEeIbHOCTH, B OyaylieM CTaHyT OCHOBOW JUIsl OpraHM3alMd  Hay4dHO-
MCCJIEI0OBATENBCKON AEATEIbHOCTH B By3aX, KOJUIEIXKAaX, TEXHUKYMaXx.

[Ipu pa3zpaboTke mporpaMMbl aKIIEHT JIeJaics Ha BOIPOCHI, KOTOpbIe B 0a30BOM
KYpPCEXMMHHM OCHOBHOM WIKOJIBI PAacCMaTpPHUBAKOTCS HEIOCTATOYHO IIOJHO WJIA HE
paccMaTpUBaAIOTCACOBCEM. 3alaud U YIIPaXKHEHUS [M0100paHbl TaK, YTO 3aHATUS M0 X
OCMBICJIEHUIO U PELIECHUIONPOXOIAT JHO0 MapajyiebHO C M3y4aeMbIM Ha YpOKax
MaTepuasoM, JTU0O0 KaK MOBTOPEHUE YK€ MOTyUYEeHHBIX 3HAHUH.

IIpakTrueckas 3Ha4MMOCTB IIPOTrPaMMBbl 3aKJIFOYAETCS B TOM, YTO C ITOMOILBIO

JaHHBIX TEXHOJIOTUH YAACTCA aKTUBHU3UPOBATb PA3JIMYHLIC q)aKTOpBII TCOPECTUUCCKHUC



3HaHUA 1O TOMY WM HHOMY KypCy, HPAaKTHUYECKMH OMNBIT 00y4aeMblX, HX
CHIOCOOHOCTh BBICKA3bIBATh CBOM MBICIH, WUJEH, MPEAIOKEHUS, YMEHUE BBICIYIIATh
QIBTEPHATUBHYIO TOUKY 3PEHUS, U apTyMEHTUPOBAHO BBICKA3aTh CBOIO.

HoBu3zHa naHHON mporpaMMbl  3aKJIIOYAETCSl B BO3MOYKHOCTH H3YyYCHMS
YYAIIMMUCA HOBBIXTEM, HEPACCMATPUBAEMBIX IMPOTPAMMON IMPEAMETA, C MOMOIIBIO
IpOOJIEMHO-CUTYaTUBHOIO OOYYEHMsI CHCIOJIb30BAaHUEM KEHCOB. DTO IO3BOJISIET
CTpPOUTH OOy4YeHHE ydammxcs 9 KIacCoB C YYETOM MaKCHUMAaJbHOTO MPUOIMKEHUS
IIPEIMETA XUMHUHU K IPAKTUYECKOU CTOPOHE KU3HH.

Heap kypca: paciiupeHue U yriayOJIeHHE 3HAHUN MO TMPEAMETY, CO3JlaHue
BOCIIUTHIBAIOLIEH Cpelbl, OOECIEeYMBAIOIIE AaKTUBHU3ALUI0 HWHTEIUIEKTYaJIbHbIX
MHTEPECOB yUalluXcsi B CBOOOIHOE BpEMsl, pa3BUTHE 370POBOM, TBOPUECKU paCTyILEH
JUYHOCTH, TOJTOTOBJIEHHON K >KM3HEJEATENIHbHOCTH B HOBBIX YCIIOBHUSIX, CIIOCOOHOM
Ha  COLMAJIBHO  3HAYMMYKO  IPAKTUYECKYIO  JEATEIIBHOCTb,  PEAIM3ALUI0
N0OPOBOJIBUECKUX MHUIIUATHUB.

3agaum Kypca:

1. ®opmupoBaHUE TO3UTUBHON CAMOOIICHKH, CAMOYBaKEHUSI.

2. ®opMHUpPOBAHNE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B COTPYIHUYECTBE:

o YMEHHE BECTU JUAJIOT, KOOPAUHUPOBATH CBOU IEUCTBUS C JAECHCTBUSIMHU

ITAPTHEPOB 110 COBMECTHOU JIESITEIbHOCTH;

o CIIOCOOHOCTH JTOOPOKENATENTbHO U YYyTKO OTHOCUTHCS K JIFOJISAM,
COTIEPEKNBATD;
o dhopMUpOBaHHUE COLIMAIIBHO aJICKBATHBIX CITIOCOOOB IMMOBEACHUS.

3. ®opmupoBaHUE CITIOCOOHOCTH K OpTraHU3AINH JISITETLHOCTH U YIIPABICHHUIO
€10:

o BOCHUTAHUE LEICYCTPEMIIEHHOCTH U HACTOUUYHNBOCTH;

o dbopMHpOBaHNE HABBIKOB OPTaHU3AIMU pa00Yero MPOCTPAHCTBA U
PaIMOHAIBHOTO UCTIOIH30BaHUS Pab0Uero BpEMEHH;

o dbopMHpOBaHUE YMEHUSI CAMOCTOSITENIbHO M COBMECTHO IJIAHUPOBATh
JESTENbHOCTh U COTPYITHUYECTBO;

o dbopMHUpOBaHUE YMEHUS CAMOCTOSTEIIEHO M COBMECTHO MTPUHUMATh

peuieHusl.



4. ®opMUpPOBaHNE YMEHHUS PEIIaTh TBOPUCCKUE 3aqaUH.

5. ®opMupoBanue yMeHus padoTaTh ¢ nHpopManuen (coop, cucremMaTu3aIus,
XpaHEHUE, UCIIOJIb30BAHNUE).

I[lnanupyemblie pe3yabTaThl

JINYHOCTHBIMHM Pe3yJIbLTATAMM SIBIISTIOTCS:

- B IIEHHOCTHO-OPHUEHTAIMOHHON cdepe: TyBCTBO TOPIOCTH 3a POCCHICKYIO
HAyKy, OTHOIICHHE K TPYAY, IEICYCTPEMICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;

-B TpyAOBOH cdepe: TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IaibHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

- B TIO3HABATEILHOW cdepe: MOTHBAIMSA YYCHHS, YMCHHE YIPABIATH CBOCH
MO3HABATEJILHOM JCSTEIIbHOCTH.

IIpeaMeTHBIMH pe3yJbTATAMM OCBOCHHUS ITPOTPAMMBI SIBJISIOTCS

- B IIO3HaBaTeILHOM cepe:

o ONKCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO IPOBEICHHBIC

XUMHUYCCKHUEC DKCIICPHUMCHTDI,

o KJIacCCU(UIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHHUS;
o JIaBaTh OIPEICIICHUS U3YUEHHBIX IMOHITUH;
o ONMCHIBATh M pa3ivyaTh M3YYCHHBbIE BELIECTBA, MPUMEHSIEMbIE B

MMOBCEHEBHOM JKU3HHU;

o CTPYKTYPHPOBAaTh M3YYEHHBIN MaTepHal U XMUMHYCCKYH HH(GOpPMAIHIO,
IIOJIyYCHHYIO M3 JPYTUX HCTOYHUKOB;

o JIeaTh BBIBOJIBI M YMO3aKITFOUCHHSI M3 HAOJIOICHH;

° 0e30MacHO 00paIlaThCs BEIIECTBAMU.

- B Tpy10BOH cepe:

o IJIAHUPOBATh W OCYIICCTBISATH  CAMOCTOSITEIBHYIO — paboTy  TIO
MTOBTOPEHUIO ¥ OCBOSHUIO TEOPETHYCCKOM YacCTH,

o IJIAHUPOBATh M TIPOBOJUTH XUMHUUYECKHHA DKCIIEPUMEHT; HCIIOJIh30BaTh
BEII[ECTBA B COOTBETCTBUU C UX MPEAHA3HAYECHUEM U CBOMCTBAMU.

- B IICHHOCTHO - OPUEHTAIIMOHHOH cepe:

o aHAJM3UPOBAaTh M OIICHUBATh TOCJIEICTBUS JUIS OKPYXKAroUIeH Cpeibl

OBITOBOU U



o MPOU3BOICTBEHHOM JIEATETLHOCTH YETIOBEKA.

- B c(hepe 0€30MmacHOCTH KU3HENEATEIbHOCTH:

o OKa3bIBaTh MEPBYIO IOMOIIb MPH OTPABJICHUSAX, OXKOrax H JAPYIUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM.

MeTanpeaMeTHBIMH Pe3yJIbTaTaAMM SBIISIIOTCS:

- YMEHHUE OMNPENENATh CPEACTBA, TEHEPUPOBATH HJEU, HEOOXOAUMBIE JIsI MX
peanu3anuu;

- BJAQJCHUE  YHHUBEPCAIbHBIMHU  €CTECTBEHHO-HAYYHBIMH  CHOCOOaMH
NeSTeILHOCTH: U3MEpEeHUE, HaO0/IeHHE, YKCIIEPUMEHT, y4eOHOE UCCIIeIOBAaHUE;

- YMEHHE ONpeNeNsiTh eI M 3aJauyd JIeITeIbHOCTH, BBIOMpATh CpPEICTBa
peanu3aliy eIy U TPUMEHSTh UX Ha MPAKTHUKE;

- HUCIOJB30BaTh pAa3IUYHBIE HWCTOYHUKH JUISl TOJYyYEHUS XHUMHUYECKOU
uH(popManuu.

OcBoeHue nporpaMMmbl BHEYPOUHOU AESATEIHHOCTU OOYYArONTUMUCS TTO3BOJIMT
MOJYYUTh CIIECYIOIINE PE3YJIbTAThI:

B cdepe pazBuTHs IMYHOCTHBIX YHUBEPCAIbHBIX YU€OHBIX IEUCTBUI B paMKax:

KorautuBHOTO KOMIIOHEHTa Oy 1yT C(HOPMUPOBAHBL:

- DKOJIOTUYECKOE CO3HAHUWE, MPU3HAHUE BBICOKOM IIEHHOCTH KU3HU BO BCEX €€
MPOSIBJICHUSIX; PABUJI MOBEACHHUS B UPE3BbIYANHBIX CUTYAIIMSIX;

- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIILJICHUS, OPUEHTAIUSI B OCOOEHHOCTSIX
COLIMAJILHBIX OTHOIIEHUN U B3aNMOJICUCTBHH.

JlesiTeIbHOCTHOTO KOMITOHEHTa Oy TyT CPOPMUPOBAHBI:

- YMEHHE BECTH JUAJIOr HAa OCHOBE PABHOIPABHBIX OTHOIICHHN M B3aHMMHOTO
YBaXXCHUS U TIPUHATHUS;

- YCTOWYMBBINA MMO3HABATEIbHBIA WHTEPEC M CTAHOBIIEHHWE CMBICIO00pa3yromen
(G YHKIIUY TTO3HABATEILHOI'O MOTHBA,;

- TOTOBHOCTH BbIOOpa MpOQUILHOTO 00pa30BaHMS.

[{eHHOCTHOTO ¥ YMOIIMOHATHFHOTO KOMIIOHEHTOB OyieT chopmupoBana:

- MOTpeOHOCTh B CAaMOBBIPAXEHUUW U CaMOpEaIM3allud, COLMAIbHOM
MPU3HAHUMU.

OO0yyaromuics MoIyYuT BOZMOXKHOCTD JIJIs1 (HOPMHUPOBAHUS:



- TOTOBHOCTH K CaMOOOpPa30BaHUIO U CAMOBOCIIUTAHUIO;

- BBIPAKEHHON yCTOMYMBON Yy4€OHO-ITO3HABATEILHOM MOTUBALIMM U MHTEpECA K
YUEHHIO.

B cdepe pa3BuTHS peryiasSTHUBHBIX YHUBEPCAIBHBIX  YU4E€OHBIX JACHCTBUI
oOydJaroIuiics

Hayuurcs:

- CAMOCTOSITEJIHO aHAJIM3UPOBATh YCIOBUS TOCTHKECHHS 1IEJIM Ha OCHOBE y4yeTa
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM yU4€OHOM MaTEpHUaJe;

- 1IeJIeNOJIaraHnI0, BKJIIOYas IMOCTAHOBKY HOBBIX LieJiel, mnpeoOpa3zoBaHHE
IIPAKTUYECKOM 3a/1a4X B IO3HABATEIBHYIO;

- INIAHUPOBATH IIyTU JOCTHKECHUS LIETIEH.

[Toxy4nTh BO3MOKHOCTD HAYYUTHCS:

- IpU IUIAHUPOBAHMM JOCTHIKEHUS LEJIEH CaMOCTOATEIBbHO M aJEeKBATHO
YUYUTBIBATh YCJIIOBUSA U CPEACTBA UX JOCTUKECHUS,

- CaMOCTOSITENIbHO CTABUTh HOBBIE YUEOHBIE LIETU U 33Ja4H.

B cdepe pa3BuTHs MO3HABATENBHBIX YHUBEPCATBHBIX yU€OHBIX JCUCTBUM
oOyyJaromuiics

Hayuurcs:

- IPOBOAMTH HAONIOIEHUS U SKCIIEPUMEHT MO PyKOBOJICTBOM YUHTEJIS;

- OCHOBAM pEaJIN3alNN POEKTHO-UCCIEN0BATENBCKON AEATEIBHOCTH;

- OCYUIECTBJIATh PACIIMPEHHBI MOUCK HH(GOPMALUMU C HCIOIb30BAaHUEM
pecypcoB OMOIMOTEK U UHTEPHETA.

[ToaydnT BO3MOXKHOCTh HAYUUTHCSA:

- CaMOCTOSTENIBHO IPOBOAUTH MCCIECA0BAHNS HA OCHOBE NPUMEHEHUsI METOIOB
HAOJIIOACHUS U DKCIIEPUMEHTA;

- CTaBUTh NPOOJIEMy, apryMEHTHPOBATh €€ aKTyaJIbHOCTb;

- OPraHU30BaTh UCCIEAOBAHUE C LEJBIO IPOBEPKU TMITOTESBI;

- BBIJIBUTAThb TUIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX MIPOLIECCOB;

- IeJIaTh YMO3AKJIIOUEHHMS U BBIBOJbI HA OCHOBE apTryMEHTALUH.

B cdepe pazButrss KOMMYHUKATHBHBIX YHUBEPCAJIBHBIX YYEOHBIX AEUCTBUN

oOyyJaromuiics



Hayuwurcs:

- aQJEKBaTHO MCIIOJIb30BATh PEYEBBIE CPEACTBA Ul PELICHHS Pa3IUYHBIX
KOMMYHUKATUBHBIX 33/]1a4; BIaJCTh YCTHOM U MMCbMEHHOU PEYbIO;

- AJIEKBAaTHO HCIIOJb30BaTh pedYb Uil IUIAHUPOBAHMUS W PETYJSIUUHA CBOEU
NEATEIBHOCTH;

- OpPraHM30BBIBATh M IUIAHUPOBATh y4E€OHOE COTPYJHUYECTBO C YUUTEIEM U
CBEPCTHHUKAMU,;

- CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE BbICKA3bIBAHMUE;

- UMHTEIPUPOBATBCA B TPYIIly CBEPCTHUKOB M CTPOUTH IIPOJYKTHUBHOE
B3aMMO/JICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.

IToay4nuTh BO3MOYKHOCTb HAYYUTHCS:

- OKa3bIBaTh NOJJIEPKKY U COJECHUCTBUE TEM, OT KOIO 3aBUCUT JOCTHKEHUE LIETIU
B COBMECTHOM AEATEIbHOCTH;

- Opatpb Ha ce0s MHUIIMATUBY B OpraHU3al[il COBMECTHOTO JIEHCTBUS.

®opMbI M BUIBI AESITEJIbHOCTH

B 1nponecce 3aHATHI BeoylIMMM METOJAMM M IPUEMAMH OpPraHU3aLUU
NEATEIIBHOCTH YYAIUXCS SBIJISIIOTCS:

— METOJ CJIyXOBOI'O BOCIIPUSITUS U CIOBECHOM TNepeaaun nHpopmanuu;

IPUEMBI: pacckas, JeKIus, TUCKyccusi, Oeceia, BHICTYIUICHUE;

— METOJI CTUMYJINPOBAaHMS U MOTUBALINH;

IIPUEMBI: CO3/IAaHUE CUTYaAllUH YCIIEXa, IOOLIPEHUE, BBIITOJIHEHUE TBOPYECKHUX
3aJaHuil, co3gaHue NpoOJEeMHOW  CUTyallud, MPOTHO3UpPOBaHME  Oynyiien
NEeSATEIbHOCTH, KOPPEKTHOE TMpEebsBICHUE TpeOOBaHMUI, 3aWHTEPECOBAHHOCTD
pe3ynbTaTamMu padoThI;

— METOJ nepeaayr HHPOPMAILIMK C TOMOIIBIO MPAKTUYECKOM 1eATeIbHOCTH;

IIPUEMBI: COCTAaBJIEHME IUIAHA, TE3UCOB BBICTYIUICHUM, PEAAKTUPOBAHUE,
OLICHMBaHWE BBICTYIUICHUH, COCTABJICHUE CXEM U TaOJIUIL;

— METOJ KOHTPOJI;

MpPUEMBI: aHAJIN3 BBICTYIUICHHM, HAOIIOJCHUS, CaMOOLIEHKA, OLEHKA TPYIIIbL,

TECTHBI, BBICTYIIJICHWA HA 3aHATHUAX, 3alllUTA IIPOCKTA.



®opMbI OpraHu3anuu 00yYeHHs:

— IPYIIIOBEIE;

— UHAUBUAYaJIbHbIE;

— (ppoHTANBHBIE.

@opMblI KOHTPOJISI Pe3yJIbTATOB 0CBOCHUSI IPOrPaMMbI

®opMBbI KOHTPOJISL:

e TEKYIIUHA KOHTPOJb (OICHKA AKTHBHOCTU MPHU OOCYXKIACHUU MPOOIEMHBIX
BOIIPOCOB, PE3YJIbTATOB BBIIIOJIHEHUS JOMAIIHUX3aJaHUI);

e TEMAaTHUUECKUH  KOHTPOJb  (OLIEHKAa  pe3yJbTaTOB  TEMAaTHYECKOIO
TECTUPOBAHUS);

e UTOTOBBI KOHTPOJIb (OLEHKAa pe3yJbTaTOB BBIMOJIHEHUS Pa3IUYHBIX

BapuanTtoB KMMoB).

COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJHbHOCTH
|. BEHIECTBA (3 uaca)

HemHoro u3 ucropun xumnn. Xumus BUepa, CEroIHs, 3aBTpa.

BemiecTtBo, dhuznyeckne cBOMCTBA BEIIECTB.

OTauyue YUCThIX BEMIECTB OT cMecei. CriocoObl pa3iesieHusi CMeceH.

IIpakTuyeckas padora Ne 1 «CriocoOsl paziesieHus: cMecen».

1. XUMHNYECKHUE PEAKIINU (4 yaca)

[Ipusnaku xumuyeckux peakinuii. Kmaccupukamss XUMHUYECKUX pEaKIuil 1o
pPa3IMYHBIM MpPHU3HAKAM. OJEKTPOJUTHUYECKAass JHUCCOUMAIMSA. IJIEKTPOJIUTHI U
HEIJIEKTPOIUTHI. Peakiiun wmoHHOrO oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE
peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.

JlabopaTopHas padora Ne 1 «Peakuusi 3aMenieHnsl MEAU JKEJI€30M B pacTBOPE
MEJIHOTO Kylopoca, BOJOPOJia IIMHKOM B PACTBOPE COJITHOM KUCITOTHD.

JlabopaTropnasi padora Ne 2 «Peaxius oOmMeHa Mexay KapOOHATOM KaJbIus U
COJISTHOM KHUCJIOTOM, XJIOPUIOM Oapusi U CEpHOM KHUCIIOTON», «Peakius paszinoxxeHus

ruapokcuaa menu (ID)».



I1l. METAJLJIBI (9 yacoB)

XapaKTeprucTrKa METAJIJIOB TJIaBHBIX MOATPYHI U UX COETHMHEHHM

OO01as xapakTepucTUKa METAUIOB IIaBHbIX noarpynn I-III rpynmn B cBsi3u ¢ ux
IIOJIO)KEHUEM B MEPUOINYECKON CUCTEME XUMUYECKUX dneMeHToB [[.M. Menneneesa
1 0OCOOCHHOCTH CTPOCHHUS X aTOMOB.

XapakTepHble XUMHYECKHE CBOMCTBAa IIPOCTBIX BEUIECTB M COEAUHEHUN
METAJIJIOB - IIEJIOYHBIX, HETOYHO3EMETBHBIX.

XapaKkTepuCTUKA MEPEXOIHBIX JJIEMEHTOB — MEJH, JKEJe3a, aIFOMUHHUS 10 UX
IIOJIOJKEHMIO B IIEPUOAUYECKON CUCTEME XUMUYeCcKuX iemMeHToB .M. Menzaeneesa u
OCOOEHHOCTSIM CTPOEHUS UX AaTOMOB.

Meramibel B mpupone: pyabl YEPHBIX, LBETHBIX, JAPArollCHHBIX METAJJIOB.
XapakTepHble METAUIMYECKUE, (PU3MUYECKHE MU XUMUYECKHE CBOMCTBA, BHYTPECHHEE
CTpoeHue MeTaUIoB. IIOHATHE aKTMBHBIX M NAacCUBHBIX MeTayuioB. Ilosnb3a m Bpen
METaJUIOB JUIsl YEJIOBEKA.

DJIEKTPOXMMHYECKANA pAX HanpsbKeHuM MetauioB. Kopposust meraios.
Mexanu3m koppo3uu MmetauioB. Knaccudukanus koppo3uu metamuioB. CrnocoObl
3aIIUTHI OT KOPPO3UU. AHTUKOPPO3HITHBIE TOKPBITHS. CILIaBbI.

Peakiuu OBP ¢ ywactueMm MetaiuioB UM uX coeauHeHui. llemouku
npeBpatenuii (mo oopasiry OI'9).

IIpakTuueckas padora Ne 2 «KauecTBEeHHbIE peakIIMy HA HOHbI METAJIJIOB)

IV. HEMETAJUIBI (13 yacoB)

Hewmeramner B npupose. Mcrionp30BaHne NpupOAHBIX PECYPCOB.

Crpoenne atoMoB HemeTaioB. CTpoeHUsl MOJIEKYJT HeMeTauioB. dusnyeckue
cBoiicTBa HeMeTauioB. COCTaB U CBOKCTBA MPOCTHIX BELIECTB — HEMETAIIJIOB.

Pan  anekTpooTpULATEIBHOCTH  HEMETAUIOB.  XUMHUYECKUME  CBOMCTBA
HEMETAJLIOB.

[IpakTrueckass mIKajza AJIEKTPOOTPHULIATEILHOCTH aromMoB. Hemeramibsl —
OKHCJIUTEIX W BOCCTAaHOBUTENW. B3aumonencTBue € MNPOCTBIMH M CIOKHBIMU

BCIICCTBaM.



OO6miass xapakTepucTHKa HeMeTa/uioB riaBHbIX moArpynn [V-VII rpynn B
CBSI3U C UX IOJOXEHUEM B MEPUOJMYECKON CUCTEME XMMHYECKUX 3iemMeHToB JI.I.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOSHHS UX aTOMOB.

XapakTepHble XUMHYECKHE CBOWCTBA TMPOCTBIX BEMIECTB W COCAUHCHUH
HEMETAJUIOB - TAJIOTEHOB, KKCIIOPOJa, Cephl, a30Ta, pochopa, yriiepoma, KpeMHHUS.

Pemrenue 3aanuii Ha COCTaBJIEHUE YPAaBHEHUN XUMUYECKUX PEAKIIHM.

IlpakTuyeckas  padora Ne 3 «OkclnepuMEHTaJbHbIE  33Jayd IO
pPacIoO3HaBAHUIO U MOJTYYECHHIO BEIIECTBY

V. XUMUSA U 3JOPOBBE (2 uaca)

CoctaB M cpeAcTBa COBPEMEHHBIX W CTAaPUHHBIX CPEACTB TUTHUEHBI, POJIb
XUMUYECKUX 3HAHUM B TPAMOTHOM BBIOOpE STHUX CPEJICTB; IMOJIE3HBIE COBETHI IO
YXOJy 3a MOJOCTBIO PTa.

OcHOBHBIE COCTaBJISIONIUE 370pOBOro obpasa xku3Hu. [IpaBuna moaaep kaHus
3I0POBOTO 00pa3a ku3HU. Poib XMMHUYECKUX 3HAHUW MPU aHAIM3E B3aUMOJICUCTBUS
OpraHr3Ma ¢ BHEIIHEN CPENION.

V1. XUMMUS U IKOJIOT'UA (3 yaca)

OcHOBHBIE BU/IbI 3arPsSI3HEHUI aTMOC(HEPHhI M UX UCTOUHUKHU.

Bona. Bona B macmirradax mimanetrsl. OU4uCTKA MATHEBOU BOIBI.

[TapuukoBbiit 3 PexT, rI006abHOE MOTEIUICHHE KIUMaTa W WX BO3MOJKHBIC
nocneacTBud. O30HOBBIM CIIOM M €ro 3HAYCHUE [JI JKU3HM Ha 3emile. 3anmura
aTMOC(Eepbl OT 3arps3HEHHUS.

Hedtr u wnedrempomykrsl. HedThr kax TormmmBo. 3arpsi3HEHHS MUPOBBIX
BOJIOEMOB.

JIndHasi OTBETCTBEHHOCTh Ka)XJOTO YEJIOBEKAa 3a O€30TMaCHYI0 OKpPYKAIOIIYIO

cpeny.



TemaTuuyeckoe NVIAHUPOBAHUE

Hcnonb3oBanue odbopyroBanus
LEHTPa eCTeCTBEHHO HAYYHOI 1

Kou-Bo .
Ne TEXHOJIOTHYeCKOi
Tema 4acoB .
n/n HanpasjeHHocTell «Touka
3aHATHA
pocrtay
l. BemecTrBa 3 yaca

1. HemHoro w3 wucropuum XuMuu. XUMHS BUEpa, lu JleMOHCTpaIOHHOE
CEero/iHsl, 3aBTpa. obopynoBaHue

2. [BemecTBo, pU3NYECKHE CBOWCTBA BEIIECTB. 14
OTinyne YUCTHIX BemecTB oT cMeceil. CriocoObl
[pa3aeeHus CMECEN.

3. Mucrpykrax nmo Th 1y IMudposas nabopaTopust MO0 XUMUU
[TpakTrueckas padorta Ne 1 (6a30BbIl YPOBEHB), KOMIUJIEKT
«C1iocoObI pa3IeieHHs] CMecei» TIOCY/IBI 1 00OPYIOBAHMS TS

YUYEHUYECKUX OMBITOB, KOMILICKT
XUMHYCCKUX PEAKTUBOB
1. XuMHYEeCKHE PeaKknu 4 gaca

4. [IpusHaku XuMUYeCKUX peakiui. Knaccuduxamus 14
XUMUYECKUX PEAKIU M0 pa3IMUHbIM ITPU3HAKaM.

DIIEKTPOIMTHYECKAs JUCCOLIMALIHS.

5. [DNEKTPOIUTHI U HEDNEKTPOIUTHI. 1y JIeMOHCTpaIHOHHOE
Peaknuunonnoro oomena. OKUCIUTENBHO- 00opynoBanue
BOCCTAHOBUTEJbHBIE peakuu. OKUCIUTENU U
BOCCTAHOBHUTEIIH.

6. [Uuctpykrax mo Th 14 [udposas 1abopaTopusi MO XUMUH
JIaGopaTopras pabora Ne 1 (6a30BBIi YPOBEHB), KOMILICKT
«Peaknys 3aMenieHUsT MeIU KEJIe30M B pacTBOpe TMOCYIbI K 000PYIOBAHMS JUIS
MEIHOTO KyIopoca, BOAOPOAA IHHKOM B YUYEHUYECKUX OMBITOB, KOMILIEKT
[PaCTBOPE COJSTHOMKHUCIOTBI». XUMHUICCKUX PCAKTHBOB

7. Huctpykrax mo Th 14 Lludposas nadopatopust N0 XUMHU

JIaGoparopuas padora Ne 2

«Peakus oOMeHa MEXy KapOOHATOM KaJbIHs U
COJITHOM KHCJIOTOM, XJIOpUIOM Oapusi U CepHOi
KHCIIOTON», «Peakuust pas3iioKeHHs TMIPOKCHIA

mean (1.

(6a30BBIif YPOBEHB), KOMILIEKT
oCyAbl M 000pyIOBaHUS ISt
YYEHUYECKUX ONBITOB, KOMIUICKT
XUMHYECKHX PEaKTHBOB




1. MeTaaiabl

9 gyacos

XapakTepucTUKa METAJLIOB TJIABHBIX MOATPYIII U
X COCOUHEHUHN.

OO011ast XapaKTepUCTHKA METAJIIIOB
rinapHbIxnoArpymnm -1l rpynn B cBs3u ¢ ux
[I0JIOKEHHUEM B IEPHOAMUYECKON CHCTEME
xumMuueckux anementoB /[.M.Menneneesa u
0COOEHHOCTH CTPOEHMSI UX aTOMOB.

lug

10.

XapaKkTepHbIE XMMUYECKUE CBOMCTBA
[IPOCTBIX BEIIECTB U COCIUHEHUN
METaJUIOB — IIEJIOYHBIX,
111€JI0YHO3EMENIbHBIX.

1u

JleMoHCTpalimoHHOE
obopynoBaHue

11.

XapakTepucTUKa NePeXOoAHBIX AIEMEHTOB —
MEJIH, JKejIe3a, ATIOMHUHHUS 110 UX ITOJIOKSHUIO
B IIEPUOJIMYECKON CUCTEME XUMHUUECKUX
pieMmenToB /.M. MeHneneeBra u
0COOEHHOCTSIM CTPOEHMSI MX aTOMOB.

1u

12.

Mertauisl B IPUPOAE: PyAbl YEPHBIX, LIBETHBIX,
[IparoLeHHbIX MeTauIoB. XapaKTEpHbIE
METaJIIMYECKHE, (QU3NYECKHME U XUMHUYECKHE
CBOMCTBA, BHYTPCHHEE CTPOCHUE METAJLIOB.

1u

13.

IloHsiTHE aKTUBHBIX 1 MACCUBHBIX METAJLJIOB.
Ilonb3a u BpCa MCTAJIJIOB AJIA YCJIIOBCKA.

1u

14.

DJIEKTPOXUMHUYECKUH Psijl HAllpsHKEHUN
MeTaiioB. Kopposus Metannos. Mexanusm
Koppo3unMmetamuioB. Kitaccuduxanusa koppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.
AHTUKOPPO3UIHBI eOKPHITHS. CIIaBbl.

1u

KoMIiekT KoIeKIui U3 CIIMcKa

15.

Peakiun  OBP ¢ ywactnem MeTauioB H
coenuHeHuil. Llenouku npespaiieHuit (1o
oOpasity OI'D).

lu

JleMOHCTpalMOHHOE
obopynoBaHue

16.

Muctpykrax no Th
[IpakTuyeckas padbora Ne 2
«KadecTBeHHBIC peakIuy Ha NOHBI
METAIOB)

1u

Hudposas nadbopaTopus Mo XUMHH
(6a30BbIil YPOBEHD), KOMIIEKT
MOCY/IbI B 000PYAOBAHUS ISt
YUEHUYECKUX OTBITOB, KOMITJICKT
XUMHUYECKUX PEaKTHBOB

V. Hemeramibl

13 yacos

17.

Hewmerainnsl B npupone. Mcnons3oBanue
[IPUPOJIHBIX PECYPCOB.

1y

18.

CTpoeHue aTOMOB HEMETAIIJIOB.

1y

19.

CTpOCHI/Ie MOJICKYJI HEMCTAJIJIOB.

1y

20.

Dduznueckre cBOMCTBA HEMETAJIOB.

1u

21.

CocraB u CBOMCTBaA MMPOCTBIX BCIICCTB
HCMCTAJIJIOB.

1y

22.

Psi SJICKTPOOTPUIATCIIbHOCTU HEMCTAJIJIOB.

1y




23.

XMMHYECKHE CBOMCTBA HEMETAJIOB.

lu

udposas nabopaTopusi Mo XUMUHU
(6a30BBIi YPOBEHB), KOMIUIEKT
TIOCY/TBI U 00OPYIOBAHUS JUISI
YYCHHYECKUX OIBITOB, KOMIUICKT
XHUMHUYECKUX PEaKTHBOB

24.

HpaKTI/I‘{CCKaH oIKaJja
DJICKTPOOTPULATCIIBHOCTU aTOMOB.

14

25.

IHemeTasuibl — OKUCIUTENN U
BOCCTaHOBUTENU. B3anMoeiicTBue ¢
[POCTHIMU U CJIOKHBIMU BEHIECTBAM.

1u

26.

OO0mast xapakTEepUCTHKAa HEMETAJJIOB TJIABHBIX
noarpyrnn  IV-VIlI  rpynnB c¢Bsizm ¢ ux
MOJIOKEHUEM B  MEPUOJUYECKON  cuUcTeMe
xumudecknx saemeHtoB J[.M. MengeneeBa u
0COOCHHOCTSIMU CTPOCHHS MX aTOMOB.

1u

217.

XapakTepHble XHUMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB U COCAMHEHUN HEMETAIIOB-TAJIOT€HOB,
KHCIIOpo/a, cepwl, a3ora, (ocdopa, yriepoxa,
KPEMHUSI.

1u

JleMOHCTpaInoOHHOE 000PyI0BaHUE

28.

Pemenne 3amaHuii Ha coOCTaBJIEHHUE
YPaBHEHUN XMMHUYECKUX PEAKLUU.

1u

29.

MNuctpykrax o Th

[MpakTudeckas pabora Ne 3
«OKCIIEpUMEHTAaJIbHBIE 33aJa41 110
[pacrio3HaBaHMIO U MOJIYYEHHUIO BEILIECTBY

lu

Hudposas madbopaTopusi Mo XUMHUH
(6a30BbIil YPOBEHB), KOMILIEKT
MOCYIbI U 00OPYAOBaHUS TSI
YUEHUYECKUX OIBITOB, KOMILJICKT
XUMHAYECKHX PEaKTHBOB

V. Xumus 4 310pOBbe

2 yaca

30.

CocTaB 1 cpe/icTBa COBPEMEHHBIX M CTapUHHBIX
CPEICTB TMTHEHBI, POJIb XMMHUYECKUX 3HAHWH B
FPaMOTHOM BBIOOpPE 3TUX CPEICTB; IOJE3HBIE
COBETBHI 110 YXO1y 32 MOJOCTBIO pTa.

31.

(OCHOBHBIE COCTABJISAIOLIME 3I0POBOr0 00pasa
ku3HU. [IpaBuiia noaaepxaHus 310pOBOTO
00pa3a >xu3HH. Poib XUMHUYECKUX 3HAaHUH MpU
AHAJIM3€ B3aUMOJCICTBUS OpraHru3Ma C BHEIIHEH
Cpenou.

1u

V1. Xumus v 3k0J10rus

3 yaca

32.

OCHOBHBIE BU/IbI 3arpsI3HEHUN aTMOC(EPHI U UX
ucTouHuKU. [TapHuKoBbIi 3¢ dekT, riaodampHOe
MOTEIUICHUE KIIMMaTa U UX BO3MO)KHBIC
nociencTBust. O30HOBBIN CIIOH U €ro 3HaYeHHe
U1 KM3HM Ha3emuie. 3amura atMocdeps! oT
3arpsi3HEHMUSL.

33.

Boma. Boma B Macmra®ax IDIaHETHL
OuncTKa MUTHEBOI BOEI.

1y

34.

Hed T u HegTenponykTel. HedTh kak TOmmsao.
3arpsi3HEHUsT MUPOBBIX BOOEMOB. JInuHas
OTBETCTBEHHOCTb KaX/I0T'0 YeJIOBEKa 3a

0€301aCHYI0 OKPYKAIOUIYIO CPELy.

1y

KoMIIekT KoIeKIui U3 CIIMcKa
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