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|. INosicHHUTEJBLHAA 3AIIMCKA

IIporpamMma «B XuMuM Bce MHTEPECHO» AECTAIM3UPYET COAEpKaHHE Kypca BHEYPOUHOMU
NeSITeNIbHOCTH, JaeT MOAPOOHOE paclpeiesieHue 4acoB U MOCIIE0BATEIbHOCTh U3YYCHHSI TEM U
pa3zenos.

JlanHas mporpamma npeaHa3HadyeHa Juisl ydalmmxcs 9 kiacca, MO3BOJSET PaclIMpUTh U
YIIyOuTh y yYalluxcsl MPaKTHUYECKOEe MPUMEHEHHUE MOJYyYEHHBIX TEOPETHYECKUX 3HAHUM IO
XUMUHU.

ABTOpCcKast mporpamMma paccuuraHa Ha 35 yueOHbIX daca (1 wac B Hemenlro),
OpPHEHTUPOBAaHA Ha YIiyOJeHHWE W pacliMpeHHe 3HaHWH, Ha Pa3BUTHE JIIOOO3HATENBHOCTH U
MHTEpeca K XUMUU, Ha COBEPILICHCTBOBAHUE YMEHUHN y4yallluXcsl 00palaThCs ¢ BEleCTBAMHU.

JlaHHBIA  KypC BHEYPOYHOM  JESATEIBHOCTA  IPEAYCMATPUBAET  3KOJIOTHYECKYIO
HaIMpaBJIEHHOCTh XMMHYECKOTO 00pa3oBaHUs, MpEeIycMaTpUBAET O3HAKOMIJICHHE YYaIIMXCS C
XUMAYECKIMH AaCHEKTaMH COBPEMEHHON SKOJIOTMM M 3KOJOTMYECKHX Mpobiem (riodanbHOe
MOTEIUICHUE KJIMMAaTa, O30HOBBIE JbIPbI, KUCIOTHBIE JOXIH, 3arPSI3HEHUE OKPYKAIOIIEH Cpelbl,
HCTOIIICHHUE TPUPOJIHBIX PECYPCOB).

[leHHOCTP mpOrpaMMbl 3aKJIIOYAETCs B TOM, YTO Yy4alluecs C IOMOLIBIO KeWc —
TEXHOJIOTUI MOJy4yaT BO3MOXHOCTb IIOCMOTPETh HA pa3jMuHble NMPOOIEMbl C MO3ULMH YYEHBIX,
OILIYTUTh BECh CHEKTP TPeOOBAHUI K HAYYHOMY HUCCIIEI0OBAHUIO.

AKTyaJIbHOCTh IPOrpaMMbl B TOM, YTO OHAa CO3JAaeT YCJIOBUSA ISl COLIMAJIBHOIO,
KYIbTYPHOTO M TNPO(ECcCCHOHAIBHOTO CaMOOIpEAeNeHUsl, TBOPYECKOH caMopeann3aluu
JUYHOCTH peOCHKa, (QOpMUpPOBAaHUS XUMHUYECKOW TPaMOTHOCTH. 3HAHMS W  YMEHWS,
HEOOXOIUMBIE [UJIsl OpraHMU3alMHM HCCIEAO0BATEIbCKON JAEATeIbHOCTH, B OyaylleM CTaHyT
OCHOBOI JJ1 OpraHM3aliy Hay4YHO-HCCIIEJOBATEIbCKON AESITEIbHOCTH B By3aX, KOJUIEIDKAX,
TEXHUKYMax U T.J.

Bce WHHOBalMOHHBIE TMENArOTMYECKUE TEXHOJOTMM HW3HAYAJIbHO CTPOSITCA  Ha
KOMIIETEHTHOCTHOM ~IOJAXOJE€ W HalleJeHbl B pe3yiapTaTe o0O0ydeHHs Ha Oyayllyro
npoEeCCUOHATIBHYIO  JESITENbHOCTh. JlaHHOE YTBEP)KICHHE U OIpeleNsieT aKTyaJlbHOCTh
npumenenus «Keiic — merona» B mpakTuke oOpasoBaHus. Kelic — T€XHONIOTMM MpPeNCTaBISIOT
coboii rpynmny o0pa30BaTeNbHBIX TEXHOJIOIHH, METOI0B U MPUEMOB O0yUYEHMs], OCHOBaHHbIX Ha
pelIeHNr KOHKPETHBIX MpoOJieM, 3a/1ay, MO3BOJISIIOT B3aUMOJIEHCTBOBATh BCEM OOydarolumcs,
BKJIFOYAs IPENo1aBaTeIsl.

ITpu pa3zpaboTke MporpaMMbl akIEHT JAeJajcsi Ha BOMPOCHI, KOTOpble B 0a30BOM Kypce
XUMHHM OCHOBHOM IIKOJBI PACCMATPUBAIOTCS HEJOCTATOYHO IOJHO WM HE PacCMaTpPUBAIOTCS
COBCEM. 3a/lauil M yIpaKHEHUs MoJ00paHbl Tak, YTO 3aHATHUS MO UX OCMBICICHHUIO U PELICHUIO
MPOXOAAT MO0 NMapajiebHO C U3y4aeMbIM Ha YPOKax MaTepualioM, MO0 KaK MOBTOPEHHE yxKe
MOJTYYECHHBIX 3HAHUM.

[IpakTnyeckas 3HAUUMOCTH IPOIPAMMBI 3aKJIIOYAETCS B TOM, YTO C IIOMOILIBIO Keic-
TEXHOJIOTUU YyAAaeTcs aKTHMBU3UPOBATh pa3UyHble (AKTOPHI: TEOPETUUYECKHUE 3HAHUS MO TOMY
WIH WHOMY KypCy, TPAaKTHYECKHH OMBIT 0O0Y4aeMbIX, UX CIOCOOHOCTh BBICKA3bIBATH CBOU
MBICITH, WJEU, NPEIJIOKEHHs, YMEHHE BBICIYIIaTh aJbTEPHATUBHYIO TOUYKY 3pEHHS, H
apryMEHTHPOBAHO BBICKA3aTh CBOIO.

C nomompio 3TOro Meroaa oOydarolue MojdydaT BO3MOXKHOCTh MPOSIBUTH U
YCOBEpIIEHCTBOBATh AHAJIMTUYECKHWE W OIICHOYHbIE HAaBBIKM, HAYYMThCS pabOTaTh B KOMaHJIE,
MPUMEHATH HA MPAKTUKE TEOPETUUECKUI MaTepual.

HoBusHa naHHOW mporpaMMmbl 3aKiIIOYaeTcs B BO3MOXHOCTHM HU3YYEHHS Yy4YallUMHCS
HOBBIX TE€M, HE paccMaTpUBa€MbIX NPOrpaMMOIl MpenMeTa, C TOMOIIbI MPoOIEeMHO-
CUTYaTUBHOTO OOy4Y€HHUS C HCIOJb30BaHHEM KEHCOB. OTO TO3BOJSET CTPOUTh OOyueHUe
yuammxcs 9 KJIaccoB € YYETOM MAaKCHMAllbHOTO TPHUONIKEHUS TpeaMeTa XHUMHUU K
MPAKTUYECKON CTOPOHE KU3ZHHU.

Hean kypca: pacmupenye u yriay0jaeHne 3HaHu| 10 PEIMETY, CO3/IaHie BOCTIMTHIBAIOIIEH
CpCabl, O6€CH€‘II/IBaIOIJ_ICI71 AKTUBU3AIUIO UHTCIIICKTYAJIbHBIX UHTCPCCOB YUAlIUXCA B CBOGOIIHOG
BpEMsi, pa3BUTHE 3JI0POBOI, TBOPUECKU PACTYIIECH JUYHOCTH, MOATOTOBIEHHOW K



YKU3HEICSITCIIbBHOCTH B HOBBIX YCIIOBHSAX, CIIOCOOHOW Ha COIMAIBHO 3HAYMMYIO MPAKTHIECKYIO
NEeSATEIbHOCTD, PEATU3alNI0 JOOPOBOJLYECKUX UHUIIMATHB.

3agauum Kypca:
1. ®opmMupoBaHUE TO3UTUBHON CAMOOIICHKH, CAMOYBaKCHUSI.
2. ®opMHUpPOBaHNE KOMMYHUKATUBHOW KOMIIETCHTHOCTH B COTPYAHHYECTBE:
— YMEHUE BECTH JIUAJIOT, KOOPJUHUPOBATH CBOU JICHCTBUS C ICHCTBUSIMHU TAPTHEPOB 11O
COBMECTHOH JIeSATEIILHOCTH;
— CTHOCOOHOCTH JJOOPOIKETATEIBHO U YYTKO OTHOCHUTBCS K JIFOJISIM, COTIEPEIKUBATD;
— (opmupoBaHUE COMATBLHO aICKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opMHpOBaHUE CIOCOOHOCTH K OPTaHU3AIMH ACATEIILHOCTH U YIIPABICHHIO €I0:
— BOCITUTAHUE ENICYCTPEMIICHHOCTH ¥ HACTOMYUBOCTH;
— (hopMupOBaHKE HABBIKOB OPTaHU3aIMK Pab0UYero MpoCTPaHCTBA U PAITUOHATBHOTO
WCIOJIb30BaHUs pabovero BpeMeHH;
— (hopMUpOBaHKHE YMEHUSI CAMOCTOSITEIILHO U COBMECTHO IUIAHUPOBATH JCATEIBHOCTh U
COTPYIHUYECTBO; — (POPMUPOBAHUE YMEHHS CAMOCTOSTEILHO M COBMECTHO MPUHUMATH
pereHus.
4. ®opMUpOBaHHE YMEHUS peliaTh TBOPUECKUE 3a/1a4H.
5. ®opMupoBaHue yMeHHs paboTaTh ¢ HHpopMalei (coop, cucreMaTu3anus, XpaHeHHe,
HCIIOJIb30BAHHUE).

Il. Ilnanupyemble pe3yabTaThl OCBOECHHS COAEPKAHUSA Kypca

JIMYHOCTHBIMH Pe3yJIbTATAMHU SBISIFOTCS:
- 8 YEHHOCTHO-OPUEHMAYUOHHOU Chepe: TyBCTBO TOPAOCTHU 32 POCCHICKYIO HAayKy, OTHOILICHUE
K TPYAY, LEJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb 1 CAMOOIICHKA;
- 6 mpy0oeol cghepe:. TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHeimeil o0pa3oBaTebHOM
TPaeKTOPHH;
- 6 NO3HAamMeNbHOI Chepe: MOTHBALYS YUCHHS, YMEHUE YIIPABIATH CBOEH ITO3HABATEILHOMN
TEATEIbHOCTH.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOSHUS MPOTPAMMBI SIBJISIOTCS:
- 8 NO3HABaMeNbHOU chepe:
OTHCHIBATH JEMOHCTPAIMOHHBIC U CAMOCTOSTEIILHO MIPOBEICHHBIE XUMUYECKHUE IKCTICPUMEHTHI;
KJIacCU(UIIUPOBATH U3YUECHHBIE OOBEKTHI U SBIICHUS;
JlaBaTh OTPEICIICHUS H3yUYCHHBIX TOHSITHIA,
OMHCHIBATh M Pa3INuaTh U3YUCHHBIC BEIIECTBA, IPUMEHIEMBIEC B IIOBCETHEBHOM JKU3HU;
CTPYKTYpUPOBATh U3YUYECHHBIN MaTepUall U XUMUYECKYIO HHPOPMAIIHUIO, TOTYYSHHYIO U3 JPYTUX
HMCTOYHUKOB;
JIeaTh BBIBOJIBI M YMO3AKTIOUSHUS U3 HAOIIOICHU;
0e30macHO 00paIaTbCsi BEMIECTBAMHU.
- 8 mpy00soli cepe:
TUTAHUPOBATH U OCYIIECTBIISATH CAMOCTOSTENbHYIO pa0OTy 1O TOBTOPEHHUIO U OCBOCHUIO
TEOPETUYECKOMN YacTH,
TUTAHUPOBATH U MTPOBOJUTHh XUMHYECKHIA SKCIIEPUMEHT; UCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU
C UX TIpeTHa3HAYCHUEM U CBOMCTBAMHU.
- 8 YeHHOCMHO - OPUEHMAYUOHHOLL Cghepe:
AHanmM3MpoOBaTh U OLIEHUBATH ITOCIEACTBUS IS OKpY’KaroIeu cpensl ObITOBOM u
MIPOU3BOJICTBEHHOM AESATEIIbHOCTA YeJIOBEKa.
- 8 cghepe 6e30NACHOCU HCUZHEDeSTMETbHOCTIU!
OKa3bIBaTh MEPBYIO TOMOIIb IPU OTPABJICHUSX, 0’KOTAX U JPYTHX TPaBMax, CBA3aHHBIX C
BEIIECTBAMH U JJA0OPATOPHBIM 000PYIOBAHUEM.

MeTtanpeaMeTHbIMH pe3yJbTATAMU SBISIOTCS:



- YMEHHE OIPEACIATH CPEACTBA, TCHEPUPOBATH HJICH, HEOOXOIUMBIC JIJIS UX PeaTU3aIlNN;
- BJIQJICHHE YHUBEPCATHHBIMH €CTECTBEHHO-HAYUYHBIMH CIIOCOOAMU JCSITEILHOCTH: NU3MEPEHHE,
HaOII0IeHNe, SKCIIEPUMEHT, y4eOHOE HCCIeI0BAHNUE;
- YMEHHE ONPEENATh eI U 3a/1a4Ml JACSITeIbHOCTH, BEIOMPATh CPEJCTBA pealu3aluu [eId H
MIPUMEHSITh UX Ha IPAKTHKE;
- ACIIOJIb30BaTh Pa3IMYHbIC HICTOYHHUKH JIJIS TTOJTydEHUS XUMUYCCKOU HH(POPMAITUH.

OcBoeHHE TPOrpaMMbI BHEYPOUHOM JEITEIbHOCTH 00YYAFOIIUMHUCS ITO3BOJIMT ITOJTYIHTh
CIIEYIOIINE PE3yIbTaThI:

B cghepe pazeumus nuunocmuvix yHugepcanbHvix yueOHbIX 0eliCmeull 8 PAMKAX:
Koenumuenoeo komnonenma 6yoym cghopmuposansi:

- 9KOJIOTMYECKOE CO3HAHUE, MPU3HAHUE BBHICOKOM IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSAX;
MIpaBWJI TOBE/ICHUS B YPE3BBIYANHBIX CUTYAIUX;

- OCHOBBI COIIMATTbHO-KPUTHYECKOTO MBIIIJICHUS, OPUEHTALIUSI B OCOOCHHOCTSIX COIUATBHBIX
OTHOIIIEHHUH U B3aUMOIEHCTBUH.

HeamenvHocmnoeo KomnoneHma 6y0ym cghopmuposansi:

- yYMEHHE BECTHU JHAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOIIEHUHN U B3AUMHOTO YB)KCHUS U
TIPUHSTHS,

- yCTONYMBBINA MO3HABATENIbHBIN MHTEPEC U CTAHOBIEHUE CMBICIOOOpa3yomend (QyHKIUN
MO3HABATEJILHOTO MOTHBA,

- FOTOBHOCTB BBIOOpA MPOGUIBLHOTO 00pa30BaHUs.

LenHocmmnoeo u IMOYUOHATLHO2O KOMNOHEHMO08 6)y0em chopmMuposana.

- MOTPeOHOCTh B CAMOBBIPAKEHUHU M CaMOpeaIn3alui, COUAIBHOM PU3HAHUU.
OOyuaromuiics MOJIy4UT BO3ZMOKHOCTD JJIs1 (POPMUPOBAHHUS:

- TOTOBHOCTHU K CaMO00Opa30BaHUIO 1 CAMOBOCIHUTAHUIO;

- BBIPOKEHHOM yCTOMUMBON y4eOHO-I03HABATEIbHOM MOTUBALIMY M HHTEPECA K YUEHHUIO.

B cgpepe pazeumus pecynamueHvix yHUGEPCAIbHBIX YUEOHBIX OeliCmEUIl 00yuarouuiica
Hayuumca:

- CAMOCTOSITEIBHO AHAIM3UPOBATh YCIOBUS JIOCTHKEHUS LIEJIM HAa OCHOBE Y4eTa BBIICIICHHBIX
yYUTEJIEM OPUEHTUPOB JIEWCTBUS B HOBOM y4e€OHOM MaTepHale;

- LeJIeNoJIaraHuIo, BKJII0Yasi IOCTAaHOBKY HOBBIX 1leJiel, peoOpa3zoBaHKe MPAKTUYECKON 3a7jauu
B [I03HABATEIIbHYIO;

- INIAHUPOBATH ITYTU JOCTUKEHUS LICIICH.

Honyuums 603MOAHCHOCMb HAYHUMBCAL:

- IIpU IJIaHUPOBAHUM JOCTHIKEHUS LIEJIEd CaMOCTOATENIBHO U aJ€KBATHO YYHUTHIBATH YCIOBUS U
CPEICTBA UX JOCTHKECHHS;

- CAMOCTOSITEJIbHO CTAaBUTh HOBbIE yUEOHBIE 1€ U 334a4H.

B cghepe pazeumun noznasamenvuvix yHUBEPCATbHBIX YUEOHBIX OCUCMEUNL 00YUAIOWUIICA
Hayuumca:

- IPOBOJUTH HAOIIOICHUS U SKCIIEPUMEHT O] PYKOBOACTBOM yUUTEIIS;

- OCHOBaM peaJin3aliuy MPOEKTHO-UCCIIEI0BATEIbCKOMN 1€ TeIbHOCTH;

- OCYIIECTBJIATH PACIIUPEHHBIN MOUCK WH(OPMAIIUHU C UCTIOIH30BAaHUEM PECypCcOB OUOIHNOTEK U
WHTEpHETA.

Tonyuum 603mMoxcHOCMb HAYYUMBCA!

- CaMOCTOATEIHHO MPOBOAUTH UCCIEIOBAHUS HA OCHOBE MPUMEHEHHSI METOI0B HAOIIOICHUS U
IKCIIEPUMEHTA;

- CTaBUTH NMPOOJIEMY, apTYMEHTHPOBATh €€ aKTYaTbHOCTh;

- OPraHU30BaTh UCCIIEIOBAHUE C LIETbIO TPOBEPKHU TUIIOTE3bI;

- BBIJIBUTaTh TUIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX ITPOLIECCOB;

- JIeJIaTh YMO3AKJIIOUEHUS U BBIBOJIBI HA OCHOBE apryMEHTAIINH.

B cghepe pazeumun KOMMyHUKAMUBHBIX YHUBEPCATILHBIX YUEOHBIX OClCMEUTl 00yYarouuiica

4



Hayuumcsa:

- JICKBaTHO MCIIOJb30BaTh PEUEBBIC CPENCTBA ISl PEIICHUSA PA3TUYHBIX KOMMYHUKATUBHBIX
3a7a4; BJAJETh YCTHOW U MUCbMEHHOM PEYBIO;

- QJICKBaTHO MUCIMOJIb30BATh PEYb JJIS IVIAHUPOBAHUS U PETYJISILIMU CBOEH JIESITEIbHOCTH;

- OPTaHU30BBIBATH M IUTAHUPOBATH YY€OHOE COTPYTHUUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;

- CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

- MHTETPUPOBATHCS B IPYIIIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3AUMOAECHCTBUE CO
CBEPCTHUKAMU U B3POCJIBIMH.

Honyuums 803M0OAHCHOCMb HAYYUMBCAL!

- OKa3bIBaTh MOJJEPKKY U COACHUCTBUE TEM, OT KOI'O 3aBUCUT JOCTUKECHHE LIEJU B COBMECTHOM
JIeSITETLHOCTH;

- Opath Ha ceOst MHUITMATHBY B OPTraHU3AI[UN COBMECTHOTO JCHCTBHSI.

111 ®opmbl U BUIABI Y4eOHOIi eI TeJIbHOCTH

B nmponecce 3aHATHI BCAYIIMMU MCTOAAMHU U MIPUCMAMM OpraHu3aluu JCATCIbHOCTU YUalllUXCA
SBJISIIOTCSL:

— METOJ CIIyXOBOT'O BOCTIPUSITHSI U CIIOBECHOM Tepeadu nH(popMaium;

IIPUEMBI: PaccKa3, JIEKLUs, TUCKyccus, Oecesia, BEICTYIICHHE;

— MCTOJ CTUMYJIMPOBAHUA U MOTUBAIIUU,

IMPHUEMBIL: CO3JAHUC CUTYAllUHN YCII€Xa, TOOPCHUC, BBIIIOJHCHUEC TBOPYCCKUX SaIlaHI/If/'I, CO31aHuC
IpoOJEMHON CUTYallMy, IPOrHO3UPOBaHKUE OynyIell NesTeIbHOCTH, KOPPEKTHOE MPeIbsBICHUE
TpeOOBaHUH, 3aNHTEPECOBAHHOCTH PE3yIbTaTaMu paboTHI;

— MeTO/] Ilepejaud UHGOPMAIMH € TOMOILBIO TPAKTUYECKOH NesITeIbHOCTH;

MMPUEMBI: COCTABJICHHUC IJIaHa, TC3MCOB BI)ICTYHJIGHI/II;'I, PEAAKTUPOBAHUEC, OLICHUBAHUC
BBICTYIIJICHUH, COCTaBJICHHE CXEM U TaOJuII,

— MCTOA KOHTPOJIA,

MIPUEMBIL: aHAJIU3 BBICTYIUJICHUH, HAOIIOJeHNS, CAMOOLIEHKA, OIIEHKA I'PYIIIbI, TECTHI,
BBICTYIIJICHUSA Ha 3aHATUAX, 3alllMTA ITPOCKTA.

®opMbI OpraHu3aumuu 00y4eHus:
— IPYIIIOBBIE;

— UHJIMBUyaJIbHBIE;

— ()pOHTaIbHBIE.

IV ®@opMBbI KOHTPOJISI pe3yJIbTATOB OCBOEHHS NMPOTrPaAMMbI

@OpMBI KOHTPOJIS:
® TEeKYLIUI KOHTPOJIb (OlIEHKAa aKTUBHOCTH MPU 00CYKJI€HUH MPOOIEMHBIX BOIIPOCOB,
PE3yJIbTaTOB BBHIIIOJIHEHHUS JOMAITHUX 3a/1aHui);

® TEMaTHUYECKUH KOHTPOJIb (OLIEHKA PE3YJIbTAaTOB TEMAaTHUECKOTO TECTUPOBAHNUA);
® UTOrOBBIM KOHTPOJIb (OLIEHKA PE3yJIbTaTOB BHIIOJIHEHUS pa3inyHbIX BapuanToB KIIMoB)

V CoaepxkaHusi Kypca BHEYPOUHOU 1eATeIbHOCTH

BELIECTBA (3 uaca)

HemHuoro n3 ucropun xumuu. XuMus BUepa, CErOAHs, 3aBTpa.
BemectBo, ¢pusnueckrue CBOWCTBA BEIIECTB.

OTnu4me 9uCThIX BEMIeCTB OT cMeceid. CriocoObl pa3iesieHHusI CMECeH.
IIpakTHyeckas padora Ne 1 «CriocoObl pa3feneHus cMecein».

XUMHWYECKHUE PEAKIIMH (4 uaca)



[Ipusnakn xumuueckux peakiuid. Kiaccupukanmss XUMHUYECKUX pEaKIUi 10 Pa3TMIHBIM
MpU3HAKAM. OJIEKTPOJUTUYECKAs AUCCOLMAIMSA. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHL. Peakuuu
HOHHOTO  obmeHa.  OKHCIHUTEIbHO-BOCCTAHOBUTENbHbIE  peakiuu.  Okuciaurenu  u
BOCCTAaHOBUTEIH.

JlabopaTopHasi padora Ne 1 «Peakmus 3aMemieHdss MEIU JKEIe30M B PACTBOPE MEIHOTO
KyIopoca, BOJOPO/ia IIMHKOM B pPacTBOPE COJSTHOM KUCIOTBD».

JlabopaTopuasi pa6ora Ne 2 «Peakmusi oOMeHa Mexay KapOOHATOM KalbIUS U COJISTHOM
KHCIIOTOM, XJIOpUAOM Oapus U CEpHOM KHUCIOTOW», «Peakuus pa3ioKeHUs TUAPOKCUIA MeIu
(ID».

METAJLJIBI (9 yacoB)

XapakTepHucTUKa METAJJIOB TJIaBHBIX MOATPYIII U UX COEIMHEHUI

OO6m1ast xapakTepuCTUKA METAJUIOB TJaBHBIX noArpynmn [-III rpynm B ¢BsI3U ¢ UX MOJIOKEHUEM B
MEePUOINUECKON cucTeMe Xumuueckux annemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COEAMHEHUI METAJIJIOB - LIEJIOYHBIX,
LIEJI0YHO3EMETbHBIX.

XapaKkTepucTUKa NEPEXOIHBIX AIEMEHTOB — ME/IH, HKEJe3a, ATFOMUHHUS 110 UX MTOJIOKEHHUIO B
MEePUOINYECKON cucTeMe XuMuueckux anemeHToB .M. MenaeneeBa 1 0COOEHHOCTSIM CTPOCHUS
UX aTOMOB.

Meramibl B OpUpOAE: pyAbl YEPHBIX, LBETHBIX, JPArolE€HHBIX METAJUIOB. XapaKTepHbIE
MeTaJuIn4eckne, (U3NYeCKne W XHMHUYECKHE CBOWCTBA, BHYTPEHHEE CTPOCHHE METaJUIOB.
[loHsiTHE aKTUBHBIX U NACCUBHBIX MeTAJLIOB. [lob3a 1 Bpea MeTailioB JUisl YeJIOBEKa.
DNEeKTPOXUMHUECKUN psii HanpsbkeHui metaiioB. Koppos3us metamioB. MexaHu3Mm KOppo3uH
MetaiioB. Knaccudukanus koppo3uu wMetamuioB. CrocoObl  3allUTHl  OT  KOPPO3HUHU.
AHTUKOppO3UitHbIE NOKPHITHS. CILIaBBbI.

Peakiiun OBP ¢ yuactuem meramioB u ux coeaumHeHuit. llemouku npeBpaienuii (mo oopasity
oro9).

IIpakTuyeckas padora Ne 2 «KauecTBeHHBIE peaKIIMK HA MOHBI METAJIIOBY

HEMETAJLJIbI (13 yacoB)

Hewmeramnsl B npupose. Mcnons30BaHne NPpUPOIHBIX PECYPCOB.

Crpoenue aroMoB HemeTauioB. CTpoeHHs MOJEKyl1 HeMeTauioB. (Du3nYeckue CBOMCTBA
HeMeTauioB. CocTaB U CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB.

Psn snexrpoorpuniarelbHOCTH HEMETAIOB. XUMUUYECKHE CBOMCTBA HEMETAJUIOB.

[IpakTueckass MIKana »AIEKTPOOTPUIATEILHOCTH AaTOMOB. HemeTamibl — OKHUCIUTENH U
BOCCTaHOBUTENHU. B3anmoielicTBUE ¢ MPOCTHIMU U CIOKHBIMHU BELIECTBAM.

OOmiass xapakTepucTHKa HeMeTaiioB TIyaBHbIX mnoarpynn IV-VIlI rpynn B cBsi3u ¢ wux
MOJIO)KEHUEM B MEPHOJIUYECKON cHucTeMe Xumudeckux i3nemeHTtoB J[.MI. MeHneneeBa u
O0COOCHHOCTSIMU CTPOCHHSI X aTOMOB.

XapakTepHble XMMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB M COCIUHEHWW HEMETAIJIOB -
raJloreHoOB, KHCIOPO/a, Cephl, a30Ta, pochopa, yriepoaa, KpeMHUSI.

Pemenue 3anannii Ha COCTaBIEHUE YPABHEHUN XUMUUYECKUX PEAKLIUM.

IpakTHyeckas padora Ne 3 «DKcnepUMEHTAIbHBIE 33]1a4M MO PACIO3HABAHUIO U TMOJYUYEHUIO
BCIIIECTB)

XUMUS U 3J0OPOBBE (2 yaca)

CocraB u cpeacTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TMTHEHBI, POJIb XUMUYECKUX 3HAHUU B
IPaMOTHOM BBIOOpE 3THX CPE/ICTB; MOJIE3HBIE COBETHI 110 YXOAY 32 MOJOCTBIO pTa.

OCHOBHBIE COCTaBJIAIOLINE 340POBOro obpa3za xu3HU. [IpaBuna nonaepxanus 310poBoro oopasa
*KU3HU. Ponp XMMMUYECKMX 3HAHUM IPU aHaIu3€ B3aUMOJACHUCTBUS OpraHuM3Ma C BHEIIHEH
cpenou.

XUMHUSI U IKOJIOI'US (4 uacos)



OcHoBHbIE BUJBI 3arpA3HEHUNA aTMOC(EPHl U UX HMCTOYHUKU.

Bona. Bonxa B macmradax magersl. O4ucTKa IMTHEBOU BOIIBI.

[TapHuKoBBIi 3¢ ¢eKT, TmodanbHOE MOTEIUICHHE KIMMaTa U UX BO3MOJKHBIE ITOCIIEICTBHSL.
O30HOBBIH CIIOH U €ro 3HaYCHHE IS )KU3HU Ha 3emiie. 3amuTa aTMochephl OT 3arpsi3HEHHUS.
Hedtp u HedrenpoaykTsl. HedTh Kak TOmmBO. 3arps3HEeHUS MEPOBBIX BOJIOEMOB.
JIn4yHas OTBETCTBEHHOCTH KaXK/IOTO YENIOBEKa 33 0€30MacHYI0 OKPYKAIOIIYIO Cpey.

VI TemaTu4yeckoe njiaHupoBaHue

Hcnoan3oBaHue
Kou- 000py10BaHUS LIEHTPA
Ne €CTeCTBEHHOHAYYHOI 1
Tema 3aHsaTHUA BO .
n/n YACOB Texnonomqeclcmf
HaNpaBJIeHHOCTel
«Touka pocray»
l. BemecrBa 3

1. | Hemroro w3 wucropun XuMuU. XHMHS BYepa, JIeMOHCTpAIMOHHOE
CETOJIHs, 3aBTpa. o0opynoBaHue

2. | BemecTBo, u3nYeCcKHe CBOWCTBA BEIECTB.

Otnnune 4ucThIX BemecTB oT cmecei. CrmocoObl
paszeneHus CMeCei.

3. | IIpakruyeckass padora Ne 1  «CrocoObl Ludposast nabopaTtopust o
paseenus CMecei. xumu (6a30BbIi YPOBEHB),

KOMIUIEKT TIOCY/IBI 1
o0opynoBaHus AJis
YYIEHUYECKUX OMBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHUYCCKNX PCAKTUBOB
1. XuMH4ecKue peakuuu 4

4. | Ilpusnaku xuMuyeckux peakuuid. Knaccuduxarms
XUMHYECKHUX PEAKIUN M0 Pa3InIHBIM MTPU3HAKAM.

DNEeKTPOTUTHYECKAs TUCCOIAIINS.

5. | DeKTpoIUTHI U HEANEKTPOIUTHL. Peakiiny noHHOTO JIeMOHCTPAI[MOHHOE
oOmeHa. OKUCIUTEIbHO-BOCCTAHOBUTEILHEIE o0opyioBaHHe
peakiuu. OKUCIUTENH U BOCCTAHOBUTEIH.

6. | JIabopaTopHas padora Ne 1 «Peakuus 3aMenieHus Ludposast mabopaTopust 1o
MeIM JKeIe30M B PacTBOPE MEIHOTO Kyropoca, xumuH (6a30BbIi YPOBEHE),
BOJIOPOJIa UMHKOM B PAaCTBOPE COJSTHOU KUCTIOTBDY. KOMIUICKT MOCYIbI 1

000pyIOBaHUS JTsI
YUYEHUYECKUX OTBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHUYCCKNX PCAKTUBOB

7. | JlabopaTopuasi pa6ora Ne 2 «Peaknus oOMeHa Ludpposas nadoparopust o
MEXIy KapOOHATOM KalbIUS U COJISTHOM KHCIOTOH, xumuu (6a30Bblil ypOBCHB),
xJopuoM Oapusi U CepHON Kuciaoroit», «Peaxius KOMIUICKT I10CY/IbI H
paznoxxeHus ruapokcuaa meau (10)». 00opynoBaHMs JUIs

YYIEHUYECKUX OMBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYCCKNX PEAKTUBOB
I1l. Merta/ibl. 9




XapakTepUCTUKA METAJUIOB ITIaBHBIX IOATPYIII U UX
COCTUHEHUM.

OO01mmas xapakTepuCcTHKa METaJNIOB TJIaBHBIX
noarpym -1l rpynm B ¢BsA3M ¢ UX MOJ0KEHUEM B
MEPHOINIECKON CHCTEME XUMHUECKUX JIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS UX
aTOMOB.

10.

XapakTepHble XUMUUYECKHUE CBOMCTBA ITPOCTHIX
BEILIECTB U COCIMHEHUN METAJJIOB - HIEJIOYHbIX,
LIEJI0YHO3EMETBHBIX

JleMOHCTpaliMOHHOE
obopymoBaHue

11.

XapaKTepI/ICTI/IKa NEPCXOAHLBIX 2JICMCHTOB — MCJ/IU,
’KeJie3a, aTFOMUHUS 10 UX TIOJIOKEHHIO B
HEPHOIUYECKOM CHCTEME XUMUYECKHX DIICMEHTOB
J.W. MenneneeBa 1 0cOOEHHOCTSIM CTPOCHUS HX
aTOMOB.

12.

Mertasuibl B IpUpOJE: PY/Ibl YEPHBIX, IBETHBIX,
JparoleHHbIX METaJIJIOB. XapakTepHble
MeTaJTn4eckue, (Gu3ndeckue u XMMHIeCKre
CBOMCTBA, BHYTPEHHEE CTPOECHUE METAJIIIOB.

13.

IlonsTHE aKTUBHBIX M ITACCUBHEIX MeTaLIOB. Ilomp3a
" BpCJ MCTAJJIOB JI1 YCJIOBCKA.

14.

DNEKTPOXUMHUUECKUN Psiji HAPSHKEHUN METalIOB.
Kopposus metannos. MexaHusm KOppo3uu
MetaiioB. Knaccudukanus Koppo3un METaIJIOB.
CriocoOpbl 3aIuThl OT KOPPO3UH. AHTUKOPPO3UIHBIC
NnoKpbITHS. CI1aBbl.

KoMIuIekT KomIeKnuii u3
CITICKA

15.

Peakuiuu OBP ¢ ywactuem MeTtajuioB M HX
coeauHenuil. llenouku npespamienuit (mo oOpasiyy
Oro).

JeMoHcTpalimoHHoe
o0opynoBaHue

16.

IIpakTnyeckasi pa6ora Ne 2 «KauecTBeHHbIE
PC€aKM Ha MOHBI METAJITIOB»

udposas nabopaTopus 1o
XUMUH (0a30BbIH YPOBEHB ),
KOMIUIEKT TTOCY/IbI 1
o0opynoBaHus AJis
YYEHHUECKUX OIBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEAKTHBOB

V. Hemeranabl
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17.

Hewmeramnsl B npupose. Micnonb3oBanne MpUPOIHBIX
peCcypcCoB.

18.

CrpoeHue aToOMOB HEMETAILIOB.

19.

CTpO@HI/IH MOJICKYJI HEMETAJIJIOB.

20.

duznueckue cBOMCTBA HEMETAIIIOB.

21.

CoctaB ®  cBOWCTBA  NIPOCTHIX
HEMETAJIJIOB.

BEIIECTB  —

22.

Psan SJICKTPOOTPULATCIIBHOCTU HEMETAJIJIOB.

23.

XHUMHUYECKHE CBOMCTBA HEMETAJLIIOB.

udposas 1abopaTopus 1mo
XUMUH (0a30BbIH yPOBEHB ),
KOMIUIEKT TTOCYIbl U
o0opynoBaHUS s
YYEHUUYECKUX OIBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMHYECKHX PEaAKTHBOB




24.

[IpakTnueckass 1Kaja 3JIEKTPOOTPULATEIBHOCTH
aTOMOB.

25.

Hemerasisl — OKHCIUTENN U BOCCTAHOBUTEIH.
B3anMozeincTBre ¢ IpOCTBIMU U CIIOKHBIMHU
BELLECTBAM.

26.

OOmast  xapakTepuCTHKa HEMETAUIOB  IJIaBHBIX
noarpynn [V-VII rpynn B ¢BSA3M ¢ UX ITOJIOKEHUEM
B IIEPUOANYECKON CHCTEME XUMHUYECKHX DJIEMEHTOB
J.M1. MenneneeBa 1 OCOOEHHOCTSIMU CTPOEHHUS HX
aTOMOB.

217.

XapakTepHble XHMHYECKHE CBOWCTBA MPOCTHIX
BCIICCTB U COGI[I/IHGHI/If/'I HEMCTAJIJIIOB - IT'aJIOT'CHOB,
KHCIIOpOJia, cepbl, a3ota, ¢ocdopa, yriaepona,
KPEMHUS.

28.

Pemienne 3amaHuii Ha COCTaBIICHUME YPaBHEHUU
XUMHYECKUX PEAKIIUH.

29.

IIpakTuyeckas padora Ne 3 «JKcriepuMeHTAIbHBIE
3aJ1a4yM [0 PACIIO3HABAHUIO U MOJIYYEHUIO BELLIECTBY

udposas nabopaTopus 1mo
XUMUU (0a30BbIH YPOBEHB ),
KOMIUIEKT TTOCY/IbI 1
o0opynoBaHus AJis
YYEHUYECKHUX OIBITOB
(pusuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMUYECKUX PEAKTHBOB

V. Xumus u 310poBbe

30.

CocTaB M cpencTBa COBPEMEHHBIX U CTapUHHBIX
CPEICTB TMTMEHBI, POJIb XMMUUYECKUX 3HAaHUH B
I'PaMOTHOM BBIOOPE 3TUX CPEJCTB; MOJIE3HBIE COBETHI
10 YXOZY 3a IIOJIOCTBIO pTa.

31.

OcCHOBHBIE COCTaBIISIOIINE 3/I0POBOrO 0Opas3a
xu3HU. [IpaBuiia noanep:xanus 310poBoro oopasza
KU3HU. POJIb XMMHUYECKUX 3HAHUN TP aHAJIN3E
B3aMMOJICMCTBUS OpraHnu3Ma ¢ BHEIIHEN Cpesoil.

V1. Xumus v 3K0Ja0rus

32.

OcHOBHBIE BHJIbI 3arpsiI3HEHUI aTMOC(EpPHI U UX
HCTOYHUKHU.

33.

Boma. Boma B wMacmrab®ax rmadersl. Oducrka
IUTHEBOU BOJIBI.

34.

[MapaukoBeiii 3 dexT, riaobanbHOE MNOTEIIEHNE
KJIMMaTa U UX BO3MOXKHEIE ITocleacTBHA. O30HOBBIM
CJIOHM M ero 3HadeHHWe UL JKU3HU Ha 3eMiie. 3aluTa
aTMoc(epsl OT 3arps3HEHHUS.

35.

Hedts u Hedrenpoayktel. HedTh kak Tommmso.
3arps3HEHUsI MEPOBBIX BOJOEMOB.

JInyHast OTBETCTBEHHOCTh KaJIOTO YEIOBEKa 3a
0€30MacHyI0 OKPY’KaIOIIYIO Cpeny.

KoMiuiekT koyuieknuii u3
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