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|. INosicHHUTEJBLHAHA 3AMMCKA

IIporpamMma «B XMMUHU BCe MHTEPECHO» IETAIU3UPYET COJEP)KaHUE Kypca BHEYPOUHOU
NEeSTENIbHOCTH, JaeT MOAPOOHOE paclpeaesieHUE YacoB U MOCIEA0BATEIbHOCTh U3YUEHUS TEM U
paszenos.

JlanHast mporpaMma IpejHa3HauyeHa s ydaluxcs 9 kiacca, IO3BOJIET pacIIMpUTh U
YOIIYyOUTh y y4alluxcs MPAaKTHYECKOe MPUMEHEHHE IMOIYYEHHBIX TEOPETHUYECKHX 3HAHUHM IO
XUMUH.

ABTOpCKass mporpamma paccumtaHa Ha 35 yueOHbix uaca (1 wac B Henmenw),
OpPHEHTUPOBaHA Ha YIiyOJleHMe M pPACUIMpeHHME 3HAHUM, Ha pa3BUTHE JIHOO03HATEIBHOCTH MU
MHTEpeca K XUMHUH, Ha COBEPIICHCTBOBAHNE YMEHUHN yJaluXcsi 00paIiaThCs ¢ BEIIECTBAMHU.

JIaHHBI ~ KypC  BHEYPOYHOH  JEATEIBHOCTH  IPEIyCMaTpUBACT  JKOJIOTHYECKYIO
HaIPaBJIEHHOCTh XUMHUYECKOTr0 0Opa3oBaHMs, IPEIyCMATPUBAET O3HAKOMIIEHHME Y4YalllUXCSl C
XUMHUYECKMMHU acCHEeKTaMHU COBPEMEHHOH 3KOJOIMM M 3KOJIOTMYECKUX mpolieM (riaodaibHoe
MOTEIJIEHUE KJIMMAaTa, 030HOBBIE AbIPbI, KUCIOTHBIE J0XK/IU, 3arpA3HEHHE OKPYXKaloIIel cpelibl,
UCTOIIEHUE IPUPOJIHBIX PECYPCOB).

IleHHOCTHh MporpaMMbl 3aKJIIOYAeTCsl B TOM, 4YTO Yy4YalllMecs C IOMOUIbI0 Kelc —
TEXHOJIOTUH MOJIydyaT BO3MOXKHOCTh IIOCMOTPETh Ha pa3jMyHble MPOOJIEMBI C MO3ULUN YUEHBIX,
OLLYTUTb BECh CIEKTP TPEOOBAaHUI K HAYYHOMY UCCIIEIOBAHUIO.

AKTyaJbHOCTb IpPOrpaMMbl B TOM, YTO OHa CO3JAa€T YCJIOBUSA MAJS COLHUAIBHOIO,
KyJIbTYpHOTO H TPOPECCHOHATIBHOTO CaMOONPEACICHHs, TBOPUYECKOW CcamMOpeaTn3anuu
JUYHOCTH peOCHKa, (OpMUPOBAaHUS XUMMYECKOH TIpPAMOTHOCTH. 3HAHMS W yMEHWUH,
HEOOXOAMMBIC JUIi OpPTaHM3AlUU HUCCIEIOBATEIBCKONW IESITEIBHOCTH, B OyIylmIeM CTaHyT
OCHOBOHM Il OpraHM3allMd Hay4YHO-MCCIIEOBATENbCKOM JEATENIbHOCTH B BY3aX, KOJUIEIKaX,
TEXHUKyMax M T.[.

Bce wHHOBalMOHHBIE TENAaroru4eckue TEXHOJOIMH HW3HA4YaJlbHO CTPOSATCS Ha
KOMIIETEHTHOCTHOM TIOJIXO/I€ W HalleJeHbl B pe3yibrare oOydeHMs Ha Oyayuiyro
npodeccnoHalbHYI0 JAESITEeNbHOCTh. JlaHHOE YTBEp)KIEHUE U OIpeaesseT aKTyalbHOCThb
npumeHeHus «Kelic — MeTona» B mpakTuke oOpazoBaHus. Keiic — TeXHOIOrMM MpeACTaBISIOT
co0oii Tpynmy o0pa3oBaTeIbHbIX TEXHOJIOTHI, METOJOB U MPUEMOB OOy4YEeHHSI, OCHOBAHHBIX Ha
pelIeHNH KOHKPETHBIX MpoO0sieM, 3aJad, MO3BOJIAIOT B3aMMOAEHCTBOBATh BCEM O0YYarOLIMMCA,
BKJIIOYasl IIpenoaBaTes.

ITpu pa3zpaboTke mporpaMMsbl akIEHT Jienajics Ha BOIPOCHI, KOTOphle B 0a30BOM Kypce
XUMHHM OCHOBHOW IIKOJIBI PACCMaTPHUBAIOTCS HEAOCTATOYHO IOJHO WM HE PacCMaTpUBAIOTCS
COBCEM. 3a/lauM U YIpaKHEHHUs MOJ00paHbl TaK, YTO 3aHATHS MO UX OCMBICICHUIO M PELICHUIO
MPOXOJAT JMOO0 MapajiesIbHO C U3Y4aeMbIM Ha YPOKaX MaTepHalioM, JIN0O Kak MOBTOPEHHUE yxkKe
MIOJIYYE€HHBIX 3HaHUU.

[IpakTuyeckas 3HAYUMOCTb NPOrpaMMBbl 3aKJIFOYAETCSl B TOM, YTO C IIOMOIIbIO Keiic-
TEXHOJIOTUH YAeTCsl aKTUBHU3MPOBATH pa3UYHbIE (DAKTOPBHI: TEOPETHUYECKUE 3HAHUS IO TOMY
WIM HWHOMY KYypCy, MPaKTHYECKHH OMBIT 00y4aeMmblX, UX CIIOCOOHOCTH BBICKAa3bIBaTh CBOU
MBICIIM, WJI€U, MNPEUVIOKEHHS, YMEHHE BBICIYyIIAaTh AJIbTEPHATHUBHYIO TOYKY 3pEHHUS, H
apryMEeHTHPOBAHO BhICKAa3aTh CBOIO.

C nomompio 3TOro Meroja OOyyarouiye IMoJiydaT BO3MOXKHOCTb MpPOSBUTH U
YCOBEpIICHCTBOBATh AHAIUTUYECKUE M OLIEHOYHBIE HAaBBIKHM, HAyYUTHCS PabOTaTh B KOMaHJE,
IIPUMEHSTH HA PAKTUKE TEOPETUUECKUI MaTepHall.

HoBusHa naHHOW mporpaMMbl 3aKIIOYaeTcsi B BO3MOMKHOCTH M3YyUYEHHUS YYaLTUMUCS
HOBBIX TE€M, HE paccMaTpUBAEMBIX MPOTrPaMMON MpeaMeTa, C MOMOIIBI0 MPOOJIEeMHO-
CUTYaTUBHOTO OOYy4Y€HHUS C HCIOJIb30BaHHEM KEHCOB. DTO IMO3BOJISIET CTPOUTH OOydeHue
yyamuxcs 9 KJIACCOB € YYETOM MAaKCHUMAJIbHOTO MNPHUOIIKEHHUS TMpeaMeTa XHUMHHU K
MPAKTUYECKON CTOPOHE KU3HHU.

Heab Kypca: pacmiupeHue u yriryoJieHue 3HaHUU 10 MPeIMETY, CO3JaHUue BOCTIUTHIBAIOIIEH
cpelbl, 00ecTeynBaloNIeil aKTHBU3AIMIO HHTEIJICKTYaJIbHBIX HHTEPECOB YUaILIUXCs B CBOOOIHOE
BpeMs1, Pa3BUTHUE 3J0POBOM, TBOPUECKHU PACTYILEH JIMYHOCTH, IOATOTOBICHHOU K



KHU3HCACATCIBHOCTH B HOBBIX YCIIOBHUAX, CIIoCOOHOH Ha COIHAJIBHO 3HAYMMYIO IMPAKTHUYCCKYIO
ACATCIIBHOCTD, PCAIU3alUuI0 ,I[O6pOB0J'H>LIeCKI/IX HMHHUOUATUB.

3agaum Kypca:
1. ®opmupoBaHue NO3UTUBHONW CAMOOLIEHKH, CAMOYBAaKEHUSI.
2. opMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B COTPYIHUYECTBE!
— YMEHHE BECTU AHAJIOT, KOOPAUHUPOBATh CBOU ACUCTBHUS C JEHCTBUSAMU IIAPTHEPOB 10
COBMECTHOH JI€SATCILHOCTH;
— CHOCOOHOCTH JOOPOXKENATENBHO U UyTKO OTHOCUTBCS K JIFOJISIM, COLIEPEKUBATD;
— (hopMHUpPOBaHHE COIIMATBLHO aJIEKBATHBIX CLIOCOOOB TIOBEICHHUS.
3. ®opMupoBaHuE CLIOCOOHOCTH K OPraHU3aLUU JESITEIbHOCTH U YIPABJICHUIO €10:
— BOCIIUTAHME LIEJICyCTPEMIIEHHOCTH U HACTOWYMBOCTH;
— (hopMUpOBaHHE HABBIKOB OPraHU3AIMK PadOYero MpOCTPAHCTBA U PALIHOHATEHOTO
UCIOJIb30BAaHUS pabOYEro BpeMEHH;
— (opMUpOBaHHE YMEHUS CAMOCTOSITEIIHHO M COBMECTHO IIJIAHUPOBATH JIEATEIBHOCTD U
COTPYAHUYECTBO; — (POPMUPOBAHUE YMEHHS CAaMOCTOSITEIbHO U COBMECTHO IIPUHUMATD
pelIeHus.
4. ®opMHUpOBaHUE YMEHUS pellaTh TBOPUYECKHE 3a1aUH.
5. ®opmupoBanue ymMeHus padoraTh ¢ nHpopmanuei (cOop, cucTeMaTH3alys, XpaHeHue,
UCIOJIb30BaHUE).

Il. Ilnanupyemblie pe3yIbTaThl OCBOCHHUS COJIeP:KAHMS Kypca

JIMYHOCTHBIMH Pe3yJIbTATAMHU SIBISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe’ TyBCTBO TOPIIOCTH 38 POCCHHCKYIO HAyKy, OTHOILICHHE
K TPYAY, LEJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb i CAMOOIICHKA;
- 8 mpyooeou cghepe. TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JanbHeimeil o0pa3oBaTebHOM
TPAaeKTOpUH;
- 6 nosHasamenvHOlU cghepe: MOTHBALUS YUEHHS, YMEHHE YIPABIATh CBOEH MO3HABATEIHHON
JeSITeTbHOCTH.

IpeaMeTHBIMU pe3yJIbTATAMH OCBOCHHS IPOTPAMMBI SIBJISIFOTCSL:
- 8 NO3HABAMENLHOU Chepe:
OIHCHIBAThH IEMOHCTPAIIMOHHBIE M CAMOCTOSITEILHO MPOBEIEHHBIE XUMUYECKUE SKCTIEPUMEHTHI;
KJIACCU(UITUPOBATH U3YUCHHBIC OOBEKTHI U SIBIICHUS;
JaBaTh OTPEJICIICHNS U3YICHHBIX MIOHSATHH;
OIHMCHIBATh M PA3INYaTh U3YUCHHBIC BEIISCTBA, IPUMEHSIEMBIC B TTIOBCETHEBHOM KH3HH;
CTPYKTYpUPOBATh U3yYCHHBIH MaTeprall U XUMHUYECKYIO HH(OPMAIIHIO, TTOJTYUCHHYIO U3 IPYTUX
HMCTOYHUKOB;
JIeaTh BBIBOJIBI M YMO3AKTIOUSHUS U3 HAOIIOICHU;
0e30MacHO 00palaThCs BEIECTBAMHU.
- 8 mpyoosoli cepe:
TUTAHUPOBATh M OCYIIECTBIIATH CAMOCTOSTEIIBHYIO PabOTy 1O MOBTOPEHUIO U OCBOSHUIO
TEOPETUYECKOM YaACTH,
TUTAHUPOBATH W MTPOBOMTH XUMHYECKHIA SKCIIEPUMEHT; UCITOJIb30BaTh BEIECTBA B COOTBETCTBHH
C UX TMpeJHa3HAYCHUEM U CBOWCTBAMHU.
- 8 YeHHOCMHO - OPUEHMAYUOHHOU cepe:
AHaIM3UPOBATh U OIEHUBATH TIOCIICCTBHS JISI OKpYyKaroIen Cpensl OBITOBOIA "
MIPOU3BOJICTBEHHON JCATEILHOCTH YEJIOBEKa.
- 8 cghepe Ge30nacHOCmU HCUZHEOesTMENbHOCTIU.!
OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHHUSAX, 0XKOTAX U IPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH SIBIISIOTCSA:



- YMGHI/IC OHpGI[e.HSITB CpCI[CTBa, I‘CHepI/IpOBaTb nacu, HCO6XOIII/IMBIC JJI1 UX peanmam/m;
- BJIAJACHUC YHI/IBepca.HBHLIMI/I CCTGCTBCHHO-Hay‘-IHBIMI/I CHOCOGaMI/I ACATCIIBHOCTHU I/I3MepeHI/Ie,
HaOII0ICHUE, SKCIIEPUMEHT, Y4eOHOE HCCIICIOBAHNUE;
- YMEHHE ONPEICIATh LENH M 3a7aud JeATSIIbHOCTH, BBIOUPATh CPEACTBA peaM3alliy Ie/Id U
HpI/IMeHHTB X Ha HpaKTI/IKe;
- UCIIOJIB30BAaTh pa3J'II/I‘-IHBIe HUCTOYHUKU IJIA HOJIy‘-IeHI/ISI XI/IMI/I‘-ICCKOI;’I I/IH(i)OpMaI_[I/II/I.

OcBoeHHE MPOTrpaMMbl BHEYPOUHOU JIEATETHHOCTH O0YYAIOIIUMUCS TO3BOJIUT TOIYyYUTH
CIICIYIOIINE PE3y/IbTaThl:

B cepepe pazeumua nuunocmuvix yHueepcanbHolX y4eOHbIX 0CUCMEULL 6 PAMKAX:
Kozcnumusnoeo komnonenma 6yoym cghopmupoganvi:

- DKOJIOTMYECKOE CO3HAHUE, IPU3HAHME BBICOKOM LIEHHOCTH XM3HU BO BCEX €€ MPOSBICHUSIX;
IIPaBUJI IIOBEICHUS B YPE3BbIYAWHBIX CUTYALIMSIX;

- OCHOBBI COLIMATIBHO-KPUTUYECKOT0 MBIIJICHUS, OPUEHTALMSI B OCOOEHHOCTSAX COLUAIIbHBIX
OTHOILUEHUI U B3aUMOJICHCTBUM.

Heamenvrocmnozo komnonenma 6yoym cpopmuposanul:

- YMEHHUE BECTH JHAJIOT HA OCHOBE PAaBHOIIPABHBIX OTHOIICHUM M B3aUMHOI'O YBAKECHHUS U
HIPUHATHS,

- YCTOWYMBBIN TO3HABATEIFHBI MHTEPEC M CTAHOBIIEHHE CMBICIO00pasyromei (GpyHKIHH
[I03HABATEJIILHOIO MOTHUBA;

- TOTOBHOCTB BBIOOpa MPOGUIEHOTO 00pa30BaHusl.

Llennocmmnozo u SMOYUOHATILHO20 KOMHOHEHMO8 Oy0em cqhopMUpoBaHa:

- TOTPeOHOCTh B CAMOBBIPAKCHUN ¥ CaMOpEaTTU3aIiH, COLMAIBHOM ITPU3HAHUH.
OOyuaronuiics HOIYYUT BO3MOKHOCTB JUIs (YOPMUPOBAHMS:

- TOTOBHOCTH K CaMO0OOpa30BaHUIO U CAMOBOCITUTAHHUIO;

- BBIPAKEHHOW yCTONUMBON y4yeOHO-TI03HABATENbHON MOTHUBALIMHU U UHTEPECA K YUEHUIO.

B cghepe pazeumusn pezynamuenvix ynusepcanvnuvix yuednvix oelicmeuil ooyuarouuiics
Hayuumcs:

- CaMOCTOSITEIFHO aHAJTM3UPOBATh YCIOBUS JOCTHIXKEHUS 1M HAa OCHOBE y4eTa BBIJCIICHHBIX
YUUTEJIEeM OPUEHTUPOB JCHCTBHS B HOBOM y4eOHOM MaTepHae;

- LIeJIeToaraHuio, BKII0Yas MOCTaHOBKY HOBBIX Li€Jiei, mpeoOpa3oBaHUE MPaKTUUECKON 3a/1a4u
B [TO3HABATENIHHYIO;

- INTAHUPOBATh MYTU JOCTUKEHHUS LIEeH.

Tonyuums 603MOHCHOCMb HAYYUMBCAL:

- IIpH IJIAHUPOBAHUM JTOCTHKEHUS 1I€JIE CaMOCTOSITENIbHO U aJ€KBATHO YUUTHIBATH YCIOBHS U
CpeJlICTBA UX JOCTHKEHUS,

- CaMOCTOSITENIbHO CTABUTh HOBBIC yUEOHBIE 1IN U 3a/Ia4H.

B cepepe pazeumun noznasamenvhnuvix yHu6epcanbHovlx y4eOHbIX OCUCMEUIL 00yUaroOujuiica
Hayuumcs:

- MPOBOANTH HAOTIOJICHUS M SKCTIEPUMEHT 1101 PYKOBOJICTBOM yUUTEJIS;

- OCHOBaM peaH3alii MPOEKTHO-UCCIIEA0BATENbCKOM NesTeNIbHOCTH;

- OCYIIECTBIIATh PACIIUPEHHBIN MOUCK WH(DOPMAIIUU C UCTIOIB30BAaHIEM PECYPCOB OMOIMOTEK U
WHTEpHETA.

Tonyuum 803M0#CHOCMb HAYUUMBCAL:

- CaMOCTOSITEIHbHO MIPOBOAMUTH UCCIIEIOBAHMS HA OCHOBE MIPUMEHEHHSI METOI0B HAOIOICHHS U
IKCIIEPUMEHTA;

- CTaBUTH MPOOIEMY, ApTYMEHTHUPOBATH €€ aKTYaIbHOCTH;

- OPraHU30BaTh UCCIIEIOBAHUE C LIEJIbIO MPOBEPKU TMIIOTE3HI;

- BBIJIBUTATh TUIOTE3bI O CBA3SAX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- IeNIaTh YMO3aKIIIOUEHUS ¥ BBIBOJIbI HA OCHOBE apryMEHTALIUH.

B cghepe pazeumusa KoOMMyHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX 0elCMEUIl 00yUaoOuuiica
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Hayuumca:

- aJIeKBaTHO MCIOJIb30BaTh PEUYEBBIE CPEJCTBA Uil PEIICHUS Pa3IUYHBIX KOMMYHUKATHUBHBIX
3a7a4; BJIaJETh YCTHOW U MUCbMEHHOUN PEeyblo;

- aJICKBAaTHO KCIIOJIb30BATh PEeUb ISl IJIAHUPOBAHUS U PETYIISIIUN CBOEH JIeATENIbHOCTH;

- OpPraHU30BBIBATH U INIAHUPOBATH YIEOHOE COTPYTHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- HMHTETPUPOBATHCS B IPYIIITY CBEPCTHUKOB U CTPOUTH MPOIYKTUBHOE B3aUMOJICHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

Tonyuums 603MONCHOCMb HAYHUMBCA!

- OKa3bIBaTh MOAJICPKKY U COJICUCTBHE TEM, OT KOTO 3aBUCUT JOCTHKEHHE LIETTU B COBMECTHOM
JeITEIbHOCTH;

- OpaTh Ha ce0sl MHUIIMATHUBY B OPraHU3allMd COBMECTHOTO JICHCTBUSI.

111 ®opmbl ¥ BUIBI y4eOHOI 1eATeILHOCTH

B nponecce 3aHsATHI BeAyIIMMU METOJIaMH U IpUEMaMU OpraHU3alUH JIeSTEIbHOCTH yYalluXcsl
SABJIIFOTCA:

— METOJ CIIyXOBOT'O BOCIIPUSTHS U CIIOBECHOM Iepeauu nH(opMarumy;

IIPUEMBL: PACCKA3, JIEKLUS, TUCKyccus, Oecela, BHICTYILICHHE;

— MCTOA CTUMYJIMPOBAHUA U MOTHBALINH,

IMPHUEMBIL: CO3JJAHUC CUTYAllUHN YCIICXa, TOOIPCHUC, BBIIIOJITHCHUC TBOPYCCKUX BaILaHI/Iﬁ, CO31aHueC
IpOoOJEMHON CUTYalluy, IPOrHO3UpPOBaHUE Oyyleil AeaTelbHOCTH, KOPPEKTHOE MPEbsIBICHHIE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTD Pe3yJbTaTaMu paboTHI;

— MEeTO/J] Iepelauy HHPOPMALIMHU C TOMOLIbIO IPAKTUYECKON JEATEIbHOCTH;

MMPUEMBI. COCTABJICHHUC IJIaHa, TE3MCOB BI)ICTYHJ'IGHI/II\/'I, PEAAKTUPOBAHUEC, OHCHHUBAHUC
BBICTYIIJICHUH, COCTaBJICHHE CXEM U TaOJuLI;

— MCTOA KOHTPOJIA;

MIPUEMBI: aHAJIU3 BBICTYIUJICHUH, HAOIIOJCHHS, CAMOOLIEHKA, OIIEHKA I'PYIIIbI, TECTHI,
BBICTYIIJICHUSA Ha 3aHATUAX, 3alIUTA ITPOCKTA.

®opMbl OpraHu3auuu 00y4eHus:
— IPYIIIOBBIE;

— UH/IUBU]IyaJIbHBIE;

— (hpOHTaAJIbHBIE.

IV ®opMbl KOHTPOIIS pPe3yJIbTATOB OCBOEHUS POTrPaAMMBbI

DOpMBI KOHTPOJIS:
® TEeKYLIMI KOHTPOJb (OIIEHKAa aKTUBHOCTHU MPU OOCYKIECHUU MPOOJIEMHBIX BOIIPOCOB,
PE3yJIBTAaTOB BBIIIOJIHEHUS JOMAIIHUX 33JaHUi);
® TEMaTHYECKHIl KOHTPOJb (OLIEHKA PE3yIbTAaTOB TEMATUUECKOTO TECTUPOBAHNUA);
® UTOTOBBII KOHTPOJIb (OLIEHKA PE3YyIbTAaTOB BHIMOIHEHHS pa3anuHbix BapuanToB KHIMoB)

V Coaep:xkanus Kypca BHEYPOYHOM A€ TeIbHOCTH

BEHIECTBA (3 uaca)

HemHuoro u3 ucropun xumuu. XuMus Buepa, CErOAHs, 3aBTpa.
BemectBo, ¢huznveckne cCBONCTBA BEIIECTB.

OTirume 9UCTHIX BEMIECTB OT cMeceii. CiocoObl pa3iesieHust CMECEi.
IpakTuyeckasi padora Ne 1 «CriocoObI pa3ienieHust cMece».

XUMHNYECKHUE PEAKIIUMU (4 gyaca)



[Ipusnaku xumuueckux peaknuil. Kimaccudukanus XUMHYECKHUX PEaKIUH 10 Pa3IudHBIM
MPU3HAKAM. ODJIEKTPOJUTUYECKAs AMCCOLUUALMS. DIEKTPOJUTHI U HEIIEKTPOIUTHL. Peakuuu
HOHHOrO  oOmeHa.  OKHCIUTENbHO-BOCCTAaHOBHUTENbHBIE  peakuud.  Okucioutenu u
BOCCTAaHOBUTEIH.

JlabopaTopHasi padora Ne 1 «Peaknus 3amemieHuss MEIU KEJIe30M B PAcCTBOPE MEIHOTO
KyIopoca, BOJA0pOJia IIMHKOM B PACTBOPE COJISTHOM KHCIIOTBI».

JlabopaTopuasi pa6ora Ne 2 «Peaknus oOMeHa MeXIy KapOOHATOM KaJbIlUsi U COJSTHOU
KHCIIOTOM, XJIOPUAOM Oapus U CEpHOM KHUCIOTOI», «Peakiusi pasnoxkeHHs] THAPOKCHIA MeIu
(ID».

METAJLJIBI (9 uacoB)

XapakTeprucTrUKa METAJIJIOB IIABHBIX MOATPYIII U UX COEIUHEHUI

OOmiast XapaKTeprCTUKa METAIIOB IIaBHbIX noarpym I-III rpymm B CBS3u ¢ UX MOJIOKEHUEM B
MEePUONYECKON cucTteMe Xxumudeckux sinementoB .M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHUS
UX aTOMOB.

XapakTepHble XUMHUECKUE CBOMCTBA IPOCTHIX BEIIECTB U COCUHEHUN METAJUIOB - IIEIOYHBIX,
LIEJI0YHO3EMETIbHBIX.

XapakTepucTUKa NePEeXOIHbIX JIEMEHTOB — ME/IH, JKE€J1€3a, ATFOMUHHUS 110 UX TOJ0KEHHIO B
MEPHOINIECKON cUcTeMe XUMHIUecKux 3eMeHToB .M. MenneneeBa u 0COOCHHOCTSIM CTPOCHUS
UX aTOMOB.

Mertannsl B Npupoze: pyAbl UYEPHBIX, LBETHBIX, JPAarolleHHbIX METAJIOB. XapaKTepHbIE
METaJTM4ecKe, (Pu3nyeckrue H XHUMUYECKHE CBOWMCTBA, BHYTPEHHEE CTPOCHHE METaJUIOB.
[IoHsATHE aKTUBHBIX Y IACCUBHBIX METAJIOB. [loabp3a 1 Bpe METaJIOB JUIsl YEIOBEKa.
DNEeKTPOXUMHUYECKUN Psiji HanpsbkeHud MertamuioB. Koppos3us mertamwioB. MexaHu3M KOppo3uu
metauioB.  Knmaccubpukamuss koppo3unm MetaiioB.  CrocoObl  3alIUTBl  OT  KOPPO3UH.
AHTHUKOppO3UliHbIE NOKPbITUS. CILIaBbl.

Peakunu OBP ¢ yyactueMm mertamnoB U ux coenuHeHuil. Llenouku mpespamieHuit (mo oopasiy
oro9).

IIpakTnyeckas padora Ne 2 «KauecTBeHHBIE peaKIi Ha HOHBI METAIIJIOB)

HEMETAJLJIBI (13 yacoB)

Hewmeramnsl B mpupoae. Mcnosib30BaHME NPUPOTHBIX PECYPCOB.

CrpoeHne aromoB HeMmeTauioB. CTpOEHMsI MOJEKYJI HeMeTauloB. (DU3NUYECKHE CBOMCTBA
HeMmeTals1oB. CocTaB M CBOWCTBA MPOCTHIX BEIIECTB — HEMETAIJIOB.

Psn anexkTpooTpuIaTEIBHOCTH HEMETAIIIIOB. XMMUYECKHE CBOMCTBA HEMETAJLIOB.

[IpakTnueckass mKana dJIEKTPOOTPULATEIBHOCTH aTOMOB. Hemeramibl — OKHUCIUTENN H
BOCCTAaHOBUTENH. B3aMoAEICTBHE C IPOCTBIMU U CJIOKHBIMH BEILIECTBAM.

OOmast xapakTepucTuka HemeTaimioB riaBHbIX mnoxarpynn IV-VII rpynn B cBs3u ¢ ux
MIOJIO)KEHHEM B IEPUOAMYECKON cHCTeMe XxumHuueckux oayeMeHToB J[M. Menneneesa u
0COOEHHOCTSIMU CTPOEHHSI X aTOMOB.

XapakTepHble XMMHMUYECKHE CBOMCTBA IIPOCTBIX BEUIECTB M COEAMHEHMM HEMETAIJIOB -
raJIOT€HOB, KHCIIOPOJa, CepBI, a30Ta, pocdopa, yriepoaa, KpeMHUsI.

Pemrenne 3agannii Ha COCTaBIEHUE YPABHEHUM XUMUYECKUX PEAKIIAMN.

IIpakTnueckas padora Ne 3 «OkcneprMeHTalIbHbIE 33/1a4U 110 PACIO3HABAHUIO U MOJIYYEHHUIO
BELIECTB

XUMUSA U 3IOPOBBE (2 uaca)

CocraB u cpeacTBa COBPEMEHHBIX M CTAPUHHBIX CPEJCTB TMTUEHBI, POJIb XUMUYECKUX 3HAHUU B
TPaMOTHOM BBIOOPE 3TUX CPEJICTB; MOJIE3HBIC COBETHI IO YXOY 3a MOJIOCTHIO PTa.

OcHOBHBIE COCTaBISIONINE 3J0POBOrO 00pasa xku3Hu. [IpaBuna moaaepkaHus 310pOBOro oopasa
KU3HU. PoJib XMMHWYECKMX 3HAHWI TPU aHAINW3€ B3aMMOJCHCTBHS OpraHv3Ma C BHEIIHEH
CpENON.

XUMHUS U DKOJIOTI'US (4 yacoB)



OcHOBHBIE BHJIBI 3arpsi3HEHUN aTMOC(hEphl M UX UCTOYHUKH.
Bona. Boma B Macimrrabax ruraneTsl. O4UCTKA TIUTHEBOM BOIBI.
[TapaukoBbii 3G (dEKT, MI00aNbHOE MOTEIUICHHE KJIMMAaTa U MX BO3MOXHBIE TOCIICICTBHUS.
O30HOBBIH CJIOM W €ro 3HaUYCHUE IS )KU3HU Ha 3emuie. 3ammTa aTMoc(ephl OT 3arps3HEHUS.
Hed1s 1 HedrenponykTel. HedTh kak TommBo. 3arps3HeHnss MUPOBBIX BOJIOEMOB.
JInyHas OTBETCTBEHHOCTH KaXKJIOTO YEJIOBEKA 32 OE30MaCHYIO OKPYXKAIOIIYIO CPEy.

VI TemaTuveckoe MJIaHUPOBAHUE

Hcnoab3oBanue
Kou- 000opy/0oBaHMsI LIEHTPa
Ne Tema 3ansrust o €CTeCTBCHHOHAYYHOI U
n/n 4ACOB TEeXHOJIOTHYeCKOoi
HanpaBJIeHHOCTeH
«Touxka pocra»
. BemecrBa 3

1. | HemHoro wu3 wuctopuu XuMuu. XHUMHUA BYepa, JIeMOHCTpAIOHHOE
CEero/IHs, 3aBTpa. obopynoBaHe

2. | BemecTBo, pusznueckue CBOMCTBA BEIIECTB.

OTnuume YUCTHIX BemecTB OT cMmecei. CrocoObl
pas3eseHus CMecei.

3. | llpakTnyeckass padora Ne 1  «CrocoObl [udposas 1abopaTopus 1Mo
paszeNeHus CMeceii». xuMuH (0a30BbIH YPOBEHB),

KOMIUIEKT MOCYbI U
00opyI0oBaHUs ISt
YUYEHHUYECKHUX OIBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMHNYCCKHX PCAKTHBOB
1. XuMHYeCKHe peakiuu 4

4. | IlpusHaku xumuueckux peakuuil. Knaccuduxamms
XUMHUYECKUX PEAKIUHN M0 Pa3IMYHBIM TPU3HAKAM.

DNeKTpoNUTHYECKas TUCCOLIUALINS.

5. | DIeKTPOIUTHI 1 HEDNEKTPOIUTHI. Peakiiy HOHHOTO JIeMOHCTPAIMOHHOE
oOmena. OKUCINTEILHO-BOCCTAHOBUTEILHEIE o0opyioBaHHe
peakuyu. OKUCIUTENN U BOCCTAHOBUTEIH.

6. | JIabopaTopHnas padora Ne 1 «Peakius 3aMereHus [Mudposas 1abopatopus mo
MEIM JKENE30M B PACTBOPE MEIHOIO KyIopoca, XumuH (6a30BBIi YPOBEHD),
BOJIOPOJIa IMHKOM B PACTBOPE COJSTHOW KUCIOTHDY. KOMIUICKT IIOCYZIbI U

00opyIoBaHUs IS
YUYEHHUYECKHUX OIBITOB
(puzuka, xumusl,
OHMOJIOTHS ), KOMIUIEKT
XUMHYCCKHUX PCAKTHBOB

7. | JlabopaTopnass padora Ne 2 «Peakius oOmeHa Lludposast mabopaTopus o
MEXIy KapOOHATOM KAaJbIHs U COJSHOW KHUCIOTOM, XumuH (6a30BbIi yPOBEHD),
XJOpUAOM Oapus W CEpHOW KHUCIOTON», «Peakius KOMILIEKT IIOCY bl 1
paznoxxeHus rugpokcuaa meau (I11)». 0bopyROBaHUs s

YUEHUYECKUX OMBITOB
(puzuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHNYCCKHUX PCAKTHBOB
I11. Meramibl. 9




XapakTepUCTUKA METAJUIOB IJIABHBIX MTOATPYIIT U UX
COCTUHEHUM.

OO01mas xapakTepruCcTHKa METaNIOB TJIaBHBIX
noarpymm -1l rpynm B ¢BsI3u ¢ MX MOJIOKEHUEM B
MEPHONIECKON CHCTEME XUMUYECKUX AIIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX
aTOMOB.

10.

XapakTepHble XUMHYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB U COCIMHEHUN METAJJIOB - HIEJIOYHbIX,
LIEJI0YHO3EMEbHBIX

JleMOHCTpaIiMOHHOE
obopymoBaHue

11.

XapakTepucTuka NepexoaHbIX JJIEMEHTOB — MEIH,
)KeJie3a, aIFIOMUHHS 110 UX IOJIOKEHHUIO B
MEPUOINYECKON CUCTEME XUMUYECKUX JIEMEHTOB
JI.1. MeHpneneeBa 1 0COOEHHOCTSIM CTPOSHUS UX
aTOMOB.

12.

Mertasibl B ipupojie: pyabl YEPHBIX, [IBETHBIX,
JparoleHHbIX METaJIJIOB. XapaxkTepHble
MeTaJlIn4ecKkue, GU3NIECKue U XUMUYECKUE
CBOMCTBA, BHYTPEHHEE CTPOECHUE METAJIJIOB.

13.

IToHsTHE aKTUBHBIX M MACCUBHBIX MeTa/lIoB. [1onb3a
" BpCJ MCTAJJIOB JI1 YCJIOBCKA.

14.

DNEKTPOXUMHUUECKUN Psiji HAPSHDKEHUN METalIOB.
Koppo3sust Meramios. Mexanusm Koppo3uu
MeTauioB. Knaccudukanus Koppo3un MEeTaioB.
CriocoObl 3aITUThI OT KOPPO3HH. AHTUKOPPO3UIHBIC
NOKpbITUS. CIUIaBBI.

KoMiuiekT kojuieknuii u3
CITICKA

15.

Peakuuu OBP ¢ ywactuem wMeTtauioB U HX
coeauHenuil. llenoukn npespamieHuii (mo ooOpasiy
Oro).

JIeMOHCTpAaIMOHHOE
o0opypoBaHue

16.

IpakTnyeckas padora Ne 2 «KayecTBeHHBIE
peakly Ha MOHBI METAJIIOB)

Hudposas mabopaTopus 1mo
XUMHH (06a30BbIH YPOBEHB),
KOMIUIEKT TTOCYIbl U
o0opynoBaHus AJs
YYEHUYECKUX ONBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XMMHUYECKHX PEaKTUBOB

V. Hemeramiabl

13

17.

Hemeramisl B npupoze. Mcrnonb30BaHue NPUPOTHBIX
pecypcoB.

18.

CTpOCHI/Ie aTOMOB HCMCTAJIJIOB.

19.

CTpOCHI/ISI MOJICKYJI HCMCTAJIJIOB.

20.

dusznueckue cBOMCTBA HEMETAIIIOB.

21.

CoctaB ® cBOWCTBA NIPOCTBIX  BEIIECTB  —

HEMCTAJJIOB.

22.

P 551ekTpoOTpULIaTEIbHOCTH HEMETAJIIOB.

23.

XHUMHUYECKUE CBOUCTBA HEMETAJJIOB.

udposas 1abopaTopus 1mo
xuMuHn (6a30BbIH YPOBEHB),
KOMIUIEKT NTOCY/IbI U
o0opymoBaHus AJst
YYEHHUYECKHUX OIBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XHMHUYECKHX PEaKTUBOB
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24,

HpaKTqucxas{ mKajla 3JICKTPOOTPULATCIIbLHOCTH
dTOMOB.

25.

Hemeraibl — OKUCIUTENN U BOCCTAHOBUTEIH.
B3anMozeincTere ¢ NpOCTBIMU U CII0KHBIMU
BELLECTBAM.

26.

OOmiast  xapakTepuCTHKa HEMETaUIOB  IJIaBHBIX
noarpynn [V-VII rpynn B ¢Bsi3M ¢ UX IOJOKEHUEM
B IEPUOJNYECKON CHUCTEME XUMUYECKUX DJIEMEHTOB
J.U. MenneneeBa 1 OCOOCHHOCTSMU CTPOSHHS MX
aTOMOB.

27.

XapakTepHble XMMUYECKHME CBOMCTBA MPOCTBIX
BEIIECTB M COCAMHECHUH HEMETAJUIOB - TaJOTICHOB,
KHCIIOpOJa, cephl, azota, (ocdopa, yrieposa,
KPEMHHUSL.

28.

Pemenne 3agaHuii Ha COCTaBIICHHE YpPaBHEHHU
XUMUYECKUX PeaKIHii.

29.

IIpakTuyeckas padora Ne 3 «JKcriepuMeHTATbHBIE
3aJ]auy 110 Paclo3HaBaHMIO U MOJIyYEHHIO BELECTB)

Hudposas mabopaTopus mo
XUMUH (0a30BBIN YPOBEHb),
KOMIUIEKT ITOCYAbI U
00opyI0oBaHUs ISt
YYEHUYECKUX OIBITOB
(dpusuka, xumus,
OHMOJIOTHSI ), KOMIUIEKT
XUMHYCCKHX PCAKTHBOB

V. Xumus 4 310pOBbe

30.

CoctaB U cpeAcTBa COBPEMEHHBIX W CTapUHHBIX
CPEIICTB THUTHEHBI, POJIb XUMHUYECKMX 3HAHHH B
IrPaMOTHOM BbIOOpE ITHX CPEJCTB; MOJE3HBIE COBETHI
10 YXOJ1y 3a MOJIOCThIO PTa.

31.

OCHOBHBIE COCTABIISIIOIINE 3/I0POBOTO 00pa3a
xwu3Hu. [IpaBuna noaaepxanus 310poBOTro oopaza
KW3HU. PO XUMHUECKUX 3HAHUM MIPU aHAJIA3E
B3aMMOJICVICTBHSI OpraHU3Ma C BHEILIHEW CPENION.

V1. Xumus u 3K0J10rust

32.

OcHoBHbIE BHUJIBI 3arpsi3HEHUN aTMoc(epbl U HX
HCTOYHUKHU.

33.

Boma. Boma B wMacmrab®ax r1a”Hersl. OdmcTka
IUTHEBOU BOJIBI.

34.

[TapaukoBbiii  3(dexT, rao0b6anbHOE NOTEMICHHE
KJIUMaTa U UX BO3MOXHBIE MociaeaAcTBUs. O30HOBBII
CJIOHM M ero 3HadyeHHWe A KU3HU Ha 3emiie. 3alura
aTMocdepsl OT 3arpsI3HCHHUS.

35.

Hedts u Hedrenponykrsl. Hegth kKak ToOrmao.
3arps3HEHUsI MEPOBBIX BOJOEMOB.
JInyHast OTBETCTBEHHOCTb KaXJI0T0 YEJIOBEKA 32

0€30MaCHYI0 OKPYKAIOIIYIO CPery.

KoMiuiekT koyuieknuii u3
CIIHICKa
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