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ITosicHuTeILHAA 3aIIHCKA

B mnacrosmee Bpems BHEypouHas MAEATEILHOCTh SIBISACTCS HEOTHEMIIEMOW 4YacThlO Y4eOHO-
BOCIIHUTATEIHHOTO TIPOIecca B OJHON U3 (opM OpraHMU3aliy CBOOOIHOTO BpeMeHH yJamuxcs. B pamkax
npoekta «CoBpeMeHHass WIKONa» co3laHa (enepanbHas CceThb LEHTPOB 00pa3oBaHUsl LHU(POBOTO,
€CTECTBEHHOHAYYHOTO, TEXHHYECKOTO W TyMaHuTapHoro npodunei — «Touka Poctay.

AKmyanbHoCmb HACTOSIIEH TPOTPAMMBI COCTOHT B TOM, YTO OHA CO3JAET YCIOBHUS IS COIMATBLHON
ajanTauuy Npu oOyYEeHWH B HAYaIbHOW LIKOJIE, TBOPYECKOW caMopeaIu3aluH JIMYHOCTH peOEHKa, a
TJIaBHOE — HampaplieHa Ha (popMHpOBaHWE WHTEpEca W MOJOKUTEIFHOTO OTHOIIEHHUS K €CTECTBEHHBIM
HayKaMm.

Ileoazozuueckasn uenecoodpazHocms NaHHOW TPOTPaMMBI 3aKIFOYAETCS B TOM, YTO PeOEHOK He
MIPOCTO M3y4aeT OCHOBBI €CTECTBEHHBIX HAYK M MX B3aWMOCBS3U, HO U TO3HAET ce0s B KaXIOi U3 HHX.
Takoit mnpuHIMn oO0y4deHHs co3maéT B peOSHKe KOM(OPTHOE MHUPOOIIYIICHHE, CIIOCOOCTBYET
(hopMHPOBaHUIO a/IEKBATHON CAMOOIIEHKH U KaK CJIE/ICTBHE, PA3BUTHIO TAPMOHIYHOM JTMIHOCTH.

Hoegusna npozpammsi. OOIEN3BECTHO, YTO OCHOBBI MHPOBO33PEHHs YEJIOBEKa 3aKIaJbIBAIOTCA B
JNETCKOM W paHHEM IIKOJIbHOM Bo3pacTe. [IpemojjaBaHue €CTECTBEHHBIX HAayK B IIKOJIE JOCTaTOYHO
OOMMPHO ¥ TpeiaraeT eTsM HadalbHbIE CBEACHUS W3 (U3WKH, XUMHH, OWOIOTHH, aCTPOHOMHM,
reorpaduu u 3xojorun. OHAKO, HE CMOTPS Ha 00BEIUHSIONIMIA B Ce0€ BCE ATH 3JICMEHThI €CTECTBECHHBIX
HayK Y4eOHHUK, WCIONB3YeMBbId B HAYaIbHON IIKONE, Hay4YHble (AKTBl HM3YYarOTCS KaXKIBIA B
OTACTBHOCTH, TIPH 3TOM HPAKTUYECKH HE BBIACISIOTCS B3aMMOCBSI3H MeXIy HUMH. OOyueHHe B IIKOJE
4acTO OMUPAETCS Ha 3ayYMBaHUE OOJBIIOTO KOJMYECTBAa (DAKTUUECKOrO Marepuana, Ipu 3TOM HOBBIC
(bakThI YacTO HE CBSI3aHBI C ITOBCETHEBHBIM OITBITOM IIKOJbHHUKA. B TOTIOTHEHNE K MIKOIBHOMY KYpCy B
JaHHOW MpOrpaMMe I[IUPOKO HCIIONB3yeTCsl MPOEKTHAs JCSTENbHOCTh M CHOCOOHOCTH yUaIlUMCS
YCTaHaBIUBATh MEKITPEIMETHBIE CBSI3U. DTO TaeT peOCHKY BO3MOXXHOCTH TIOUYYBCTBOBATh CE0sl aKTUBHBIM
YYaCTHHKOM B OKPYXKalOLUX €ro NMPUPOJHBIX IMpoLEccax - HANTH CBOE MECTO B MUPO3JAHMM. Takou
MOJIXO0/1 K 00YUEHHIO MOJ/ICP’KUBACT M Pa3BUBAET ECTECTBEHHYIO TH0O03HATEIBHOCTh IIKOJIBHUKOB.

Omauuumenvnas 0CO6eHHOCMb OAHHOI HPOZPAMMBI 3aKITIOYAETCS B TOM, YTO OCHOBHOM 3aaueit
sBIsieTcss pOopMUpOBaHKE YMEHUs JIeaTh BBIBOJBI MU YMO3AKIIOUEHHUS, JIOKa3bIBasi CBOKO TOYKY 3PEHHUS
Yyepe3 IOWCKOBO-UCCIEOBATENBCKYI0 JIEATENBHOCTh, YTO SIBISIETCS HEOOXOJWMBIM  YCIOBHEM
TTOJTHOIIEHHOTO Pa3BUTHsI peOeHKa, HTPaeT HEOIICHUMYIO POJIb B (JOPMHUPOBAHHH JETCKON JIMIHOCTH.

C uenpto (OPMHUPOBAHUIO WHTEpPEca K MpeAMETaM €CTeCTBEHHOHAYYHOTO IUKIIA, PaclIIMpPEHUs
Kpyrosopa yyamuxcs coszaHa nporpamma «Uyaeca Hayku U MPpUpPoOAbD).

[IporpamMmMa Kypca BHEYpOUHO# JesTenbHOCTH «Uyaeca HAyKu M MPHPOABD» UHTETPUPYET B cede
MPOTIEACBTHKY (PH3UKHU, XUMUH, OUOJIOTUN, aCTPOHOMUH, reorpadun u dkonorud. OHa TpexycMOTpeHa
Ui nieteit 1-4 KimaccoB, TO €CTh TaKOTO BO3pacTa, KOTJa MHTEPEC K OKPYKAMIIEMYy MHPY OCOOCHHO
BEJIHMK, a CIHCHUANbHBIX 3HAHWH elme He xBaraeT. PeOEHOK C pOXIEHHUS OKPYXKEH pasIHYHBIMH
BEIIECTBAMH U JIOJDKEH YMETh 00paIaThCsi C HUIMHU.

XapakTepHol 0COOEHHOCTBIO JaHHOT'O KPY)KKa SBISIETCS €ro HaleJIeHHOCTh Ha (HOpMHpOBaHUE
HCCIIEIOBATEIBCKUX YMEHUM MIIAIINX MIKOJBHUKOB, Pa3BUTHE JIOTHYECKOT0, aOCTPAKTHOTO MBIIIICHHUS.
Ha OonpmuHCTBE 3aHATHH TPOBOJATCS OIBITHL, AKCIEPUMEHTHl W HAONIONEHUS 32 TPUPOIHBIMU
ABIICHUSIMH, CBOMCTBAMH MPEMETOB U BEIIECTB OKPYKAIOIIEH CPEIBI.

[IporpamMMa HachllleHa NPaKTHYECKHMMU U J1a0OpaTOpHBIMH paboTamu, Oeceaamu, AUCKYCCHUSIMH,
BUKTOPHHAMH, TECTUPOBAHUEM, 3aHATHSIMH-TyTEIIECTBUAMH, OJMMITHAJaMH, ONBITAMHU, HAOIIOIEHUSIMH,
IKCIIEPUMEHTAMH, 3aIUTON TBOPUYECKUX pPabOT W MPOEKTOB, OHJIANH-IKCKYPCHH, CAMOIPE3CHTAIIUSIMH,
TBOPYECKHMH paboTaMu (MOIENHPOBAaHHE, PUCOBAHHE, JIENKA, KOHCTPYHpOBaHME), OpelH-pHHTraMu,
WHTEIJIEKTYaJIbHBIMU UTPAMHU.

[IpencrasieHHas B IporpaMMe CHCTEMa Pa3sHOOOPA3HBIX OMBITOB M SKCIHEPUMEHTOB CIOCOOCTBYET
(OPMHUPOBAaHUIO LENEYCTPEMIICHHOCTH, PAa3BUTHUIO TBOPYECKHX CIIOCOOHOCTEH W  MPEANOCHIIOK
JIOTMYECKOTO MBIIUICHHS, OOBENUHICT 3HAHUS, TIOJyUYEHHBIE B XOJ€ 3KCIIEPUMEHTHPOBAHHS, TOMOTAET
chopMHpOBaTh HaBBIKK Oe30macHOro noseaeHus B ObiTy. Vcnonb3oBanne MKT — texHonmoruii B



mporecce OCBOGHHST MPOTPaMMBI  CIOCOOCTBYET (OPMHPOBAaHHIO 0co0Oro THMA  MBIIIJICHUS,
XapaKTEePU3YIOLIETOCs! OTKPHITOCTBIO M ITMOKOCTBIO 110 OTHOLLIECHHUIO KO BCEMY HOBOMY, YMEHHEM BHJETh
OOBEKTHI U SIBICHUS BCECTOPOHHE B MX B3aUMOCBSI3H, CIIOCOOHOCTBIO HAXOIUTh S (EKTHBHBIC BAPHAHTHI
peLIeHNs Pa3IMYHbIX IPoOIeM.

[Iporpamma mpenycmarpuBaeT (GOpPMUPOBaHHME Y YdYalIUXcs OOIIEYyYeOHBIX YMEHHH M HaBBIKOB,
YHUBEPCANBHBIX CIIOCOOOB AEATEJHHOCTH M KIIOYEBBIX KOMIIETCHIWH, YMEHHE CaMOCTOSTEIbHO U
MOTHUBUPOBAHHO OPraHU30BBIBATH CBOIO IIO3HABATEIbHYIO IESITENbHOCTh (OT IOCTAHOBKM LI 10
MOJTYYEHUS U OLIEHKH pPe3yiIbTaTa, MHTErPUPYyeT 3HAHUSI XUMHH, OUOJIOTHH, reorpaduu, Mo3BOJIss CO31aTh
MOJIOKUTENIBbHYIO MOTUBALMIO K 00y4eHHIO, JOPMUPYET y YUALTUXCS SKOJIOTHUECKYIO T'PAMOTHOCTb. )

Hcnonb3yst MeTonbl MOIENUPOBaHMS, HAOMIONCHHS, SKCIIEPUMEHTHPOBAHUS U MPOCKTHPOBAHHS B
mporecce OOy4deHHsT MO JaHHOW TMporpamMMe, CO3JAlOTCS CBSI3M BHYTPEHHETO MHUpa peO&HKa C
OKpyXaromieit cpemoir. Takum o00pazoMm, peOEHOK YCTaHABIUBAET JMYHOCTHBIE SMOIMOHAIBHO
OKpaIlleHHBIE CBS3U C 00BEKTaMH U SIBIICHUSIMUA OKPYKaIOIIETr0 MUpa.

O:xupaemblid pe3yabTar:

Obyuarwouwuecsa 6yoym 3namep:

e  MpaBwWia TEXHUKH O€30MAaCHOCTH MPU MPOBEACHUH OIBITOB U SKCIIEPUMEHTOB;

e  Ha3BaHUS W MPaBUJIA TOJIB30BAaHHS TPUOOPOB — TOMOIIHUKOB MIPU MPOBEACHUH OIIBITOB;

e  CHIOCOOBI TO3HAHMS OKPYKAIOIIET0 MUpa (HaOII0IeHNUS, SKCIIEPUMEHTHI);

e OCHOBHBIC (PU3UUYECKUE, XMMHUYECKUE, reorpaguueckue, aCTPOHOMHUYECKHE, DKOJIOTHUECKHE
TIOHSTHS;

e  CBOIICTBA U SIBJIICHUSI IPUPO/IBI;

e  OCHOBBI IIPOEKTHO - UCCIIEIOBATEIBCKON ACATENBHOCTH, CTPYKTYPY HCCIIEAOBATEIbCKON PabOThI
(BBIOOp TEMBI, cOOp WHPOpMAIMH, BHIOOP MpOeKTa, paboTa Haja HUM, Hpe3eHTanus); Oyaer
BJaJIeTh MOHATHSIMH, YTO TAKOE IIPOEKT», KUCCIEAOBAHUEY, «THIIOTE3a», «IKCIIEPUMEHTY,
«OTIPOCY, «AHKETa.

Oobyuarowuecsn 6yoym ymemun:

e [PUMEHATH HA MPAKTHKE W3yYCHHBIH TEOPETUUECKUI MaTeprall U IPUMEHSTh €ro Mpu
MPOBEICHHUH OIBITOB U SKCIIEPUMEHTOB C OOBEKTAMH KUBOW M HEIKUBON MPUPO/IBI;

e  BecTH HaOJIOAEHUs 32 OKpY’KalolIeld IPUPOIOH;

e IJIAaHWPOBATh U OPTaHU30BBIBATH HCCIIEAOBATEIBbCKYIO ESTEIBHOCTD;

e OTIMYATh HAONIOJICHUE OT OMBITA U IKCIIEPUMEHTa, PaboTaTh C MOMOIIBIO MPOCTEHIIETO
o0opyoBaHuS;

e  BBLAETATH OOBEKT MCCIEAOBAHMSA, PA3AENATh yueOHO-HCCIEI0BATENBCKYIO AEATEIbHOCTh Ha
3TaIlbl, HAYYUTCS OQOPMIISITE PE3YNILTATHI UCCIIEIOBAHUS;

e  [POBOAUTH HAONIOJICHNE, NCCIIEIOBAHNE, SKCIIEPUMEHTHI C TOMOIIBIO [IE/1arora,;

e paboTath B IPyIIIE;

e  OBJaJeeT HABBIKAMU ITyOJIMYHOTO BBICTYIUIEHUS, COLIOJIOTHYECKOTO OIpoca,
HWHTEPBBIOMPOBAHUSL.

Hmozom eocnumamenvnoit papomvl no npozpamme AGIACHICA CMENEHb CHOPMUPOCAHHOCU

Kauecme MU4YHOCHU:

e  00OBB K IPUPOJIC;

e  OTBETCTBEHHOE OTHOIICHUE K OKPYXKAOIIEH cpeie;

e 1100pOXKENATENLHOCTD K )KUBBIM CYIIIECTBAM;

e  CTpEeMJICHHE MPEO0NIeBaTh TPYJIHOCTH, JOOUBATHCS YCIIEITHOTO JOCTHIKECHUS TIOCTABIICHHBIX
LENEH.

IInanupyemble pe3yJbTaThl 0CBOEHHS MPOrPaAaMMbl BHEYPOUHOIi 1eATeJILHOCTH MO Kypcy
«Uyneca HayKH M IPUPOALD)



B pesynbrare uzydenus kypca «Uymaeca HayKu W PHPOALD) 00y4aloIIHecs: HA CTYNEeHH HAYAILHOTO
0011ero 00pa3oBaHusi:

®  [IOJIyYaT BO3MOXHOCTh PACIINPHUTH, CACTEMATH3UPOBATh U YTIYOUTh UCXOJHBIC MPEACTABICHUS O

MPUPOJIHBIX OOBEKTAaX W SBICHUSX KaK KOMIIOHEHTAaX €IUHOT0 MHpa, OBJIAJCIOT OCHOBAMHU

MPAKTUKO-OPUCHTHPOBAHHBIX 3HAHUM O mpupoac, an06peTyT LICJIOCTHBIN B3IJIs1 HA MUD,

e  TIPHOOPETYT OMBIT SMOIMOHAIBHO OKPAIIEHHOTO, TMYHOCTHOTO OTHOIICHUS K MUPY TPHUPOIBI;

® JIO3HAKOMATCA C METOAaMU H3YYCHHSA IIPUPOIAbI H O6HI€CTB3., Ha4YHYT OCBaWBaTb YMCHUA
MMPpOBOJUTH Ha6J'IIOI[CHI/I$I B MMPpUPOALC, UBMEPCHUS, CTABUTH OIIbIThI, HAY4aTCd BUACTh U IIOHUMAThH

HEKOTOPLIC NTPUYUHHO-CJICACTBCHHBIC CBA3HU B OKPYXKAIOIIEM MUPC,

® TI0y4aT BO3MOXKHOCTH IpHoOpecTH 0Oa3oBbie ymeHus paborsl ¢ MKT cpenctBamm, momcka
rH(GOPMAITUU B 3JICKTPOHHBIX UCTOYHHKAX M KOHTpoJupyeMoM MHTepHeTe, HaydaTcsl CO31aBaTh

COO6HI€HI/I}1 " MPOCKTHI, TOTOBUTH U IPOBOAUTH HeOOIbIIINE Ope3CHTAlUN.

JInyHOCTHBIE YHHBEPcAJIbHbIE yUeOHbIe AeiicTBUS
VY mkonbHUKA OyAyT cpOPMHUPOBAHEL:

y4e0HO-TIO3HABATEIHHBIN WHTEPEC K HOBOMY y4eOHOMY MaTepuay M CIIoco0aM pemieHUs
HOBOM 3a/1a4u;

OpHUEHTAIIHMS Ha IOHMMAHUE MTPUYUH yCIleXa BO BHCYUYCOHOMU JICATEIILHOCTH, B TOM YHCIIC Ha
caMOaHAIM3 U CAaMOKOHTPOJb pe3yidbTaTa, Ha aHalu3 COOTBETCTBUA pE3yJIbTAaTOB
TpeOOBaHUSIM KOHKPETHOM 3a1a4u;

CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIIEITHOCTH BHEYUYEOHOH NeATEIbHOCTH;

PeryasiTuBHbIe yHHBepcalbHbIe Y4eOHbIe JelcTBUS

LxonvHuk Hayuumcs.

IJIAHUPOBAaTh CBOW JIEUCTBUS B COOTBETCTBUM C MOCTABJIEHHOM 3aJayell M YCIOBUAMH €€
peanu3anuy, B TOM YUCIIE BO BHYTPEHHEM IUIaHE;

YUUTHIBATh YCTAHOBJICHHBIE MTPAaBUIIA B IUTAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHHUS,;
OCYILECTBIIATh UTOIOBBIN U MTOIIATOBBIM KOHTPOJIb I10 PE3YJIbTaTY;

OLICHUBATh IIPABUIIBHOCTD BBIIIOJIHEHUS JEHCTBUS HA YPOBHE aIcKBATHOM PETPOCIEKTUBHOU
OIIEHKH COOTBETCTBUS PE3YJIBTATOB TPEOOBAHUSM JAHHOW 3a/1a41 M 3a7]a4HOl 001acTH;
AJICKBAaTHO BOCIIPUHUMATh MPEIJIOKEHUS U OLCHKY Y4YUTENIEH, TOBApUILEH, POAUTENIEH U
JIPYTUX JIFOJIEH;

pas3iuyaTh CIIoco0 U pe3yNbTaT JeHCTBHSL.

Vuenux nOIYYUmM 603MOHCHOCHIb HAYHUUMDbCA:

B COTPYAHHUYECTBE C YUHUTECJICM CTaBUTH HOBBIC y‘-IeGHLIe 3a1a4u,
MMPOABJIATH ITO3HABATCIIbHYIO UHULIMATUBY B y‘le6HOM COTPYAHHUYCCTBC,

CaMOCTOSITEJIbHO a/IeKBATHO OLICHUBATh IMPABWJIBHOCTH BBINOJHEHUSI ACHCTBUS U BHOCHUTH
HE0OXOAMMbBIE KOPPEKTHBBI B MCIIOJHEHHE KaK IO XOAY €0 pealu3allid, TaKk U B KOHIIE
JEeUCTBUS.

Ilo3HaBaTeabHbIE YHHUBEpPCAJIbHBIC yqeﬁmﬂe }IeﬁCTBHH
Vuenux HAy4umcs.

OCYIIECTBIATH MOUCK HEOOXOAMMOM WHPOPMAIUH JIJIsl BHITIOJTHEHUS BHEYUeOHBIX 3aJJaHHH C
WCIIOJIb30BaHUEM Y4EOHOH JUTEpaTypbl U B OTKPHITOM HWH(POPMALMOHHOM NPOCTPAHCTBE,
SHUUKJIONEINH, CHPaBOYHHMKOB (BKJIIOYAs SJIEKTPOHHBIE, IHM(POBBIE), KOHTPOIUPYEMOM
npoctpancTBe VHTEpHETA;

OCYILECTBIIATH 3anKch ((PrKcanuio) BEIOOpOUHON MH(POpMaLUU 00 OKPYKAIOLIEM MHUPE U O
cebe caMoM, B TOM YHCIIE C OMOIIbI0 HHCTpyMeHTOB UKT;

CTPOUTH COOOLICHUS, IPOEKTHI B YCTHOM U MUCbMEHHOH (hopMme;

NPOBOJMTH CPABHEHHUE U KIIACCU(UKALMIO IO 3a/IJaHHBIM KPUTEPUSIM;

yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSA3U B U3y4aeMOM KpyTe sIBICHU;



® CTPOWTH PacCyXkJCHUsS B (OopMe CBS3HM NPOCTHIX CYXKICHUH 00 OOBEKTE, €ro CTPOCHHH,
CBOMCTBAaXx M CBS3AX;

Vuenux noIyYum 603MOHCHOCHb HAYHYUMbCA:

®  OCYHICCTBIISITH PAaCIIMPEHHBIH NOUCK MH()OPMAIIMHU C UCTIOJIE30BAHUEM PECYPCOB OHOINOTEK
u cetu MHTepHeT;

® 3aMuCHIBaTh, (QUKCHUPOBaTh WHPOpPMAIHIO 00 OKpYXaromleM MHpPEe C TOMOIIBI0
uHctpymentoB UKT;

® OCO3HaHHO M MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCBMEHHOH (hopMe;

®  OCYHIECTBIISITH BEIOOp Haubosee 3pPEeKTUBHBIX CIOCOOOB pelIeHHs 3a]a4 B 3aBUCHIMOCTH OT
KOHKPETHBIX YCJIOBHH;

®  OCYILECTBIISATH CUHTE3 KaK COCTABJIEHHE IIEJIOT0 U3 YacTel, caMOCTOATENbHO JOCTpauBasi U
BOCTIOJIHSISI HEJJOCTAIOIIE KOMIIOHEHTHI;

®  OCYUIECTBIISITH CPABHEHHUE, CEPHALINIO M KIIaCCU(UKAINIO, CAMOCTOSITENEHO BEIOMpast
OCHOBAHUS M KPUTEPUH ISl YKa3aHHBIX JIOTHUECKUX OTIEpAIlHii;

®  CTpPOWTH JIOTHYECKOE PacCyKIeHHE, BKIIIOYAIOIIee YCTAaHOBIECHNE TPUYUHHO-CIEACTBEHHBIX
CBsI3EH;

KomMmyHuKkaTHBHBIE yHHBepca/ibHble Y4eOHbIe el cTBUS
Yuenux naywumeca:

® aJeKBaTHO MWCIOJb30BaTh KOMMYHHUKATHBHBIE, NPEXIE BCEro — pPEUEBbIe, CPEACTBA UL
pelIeHNUs Pa3IUYHBIX KOMMYHHKATUBHBIX 3ala4, CTPOMTH MOHOJIOTHUECKOE COOOIIEHHE,
BJIaJCTh IUANOTHYECKOH (HPOpMONH KOMMYHHMKALMH, MCIOJb3Yys, B TOM 4YHCJIE CPEACTBA U
nacTpyMmenTsl UKT u nqucranimionHoro o0IeHns;

o A0IyCKaTb BO3MOXHOCTh CYHICCTBOBAHUA Y J'IIOI[Cf/i Pa3INYHbIX TOYCK 3PCHUA, B TOM YUCIIC
HE COBIQJAIONIUX C €ro COOCTBEHHON,M OpPWUEHTHUPOBATHCS Ha TMO3HMIUIO MapTHepa B
OOILIEHNN U B3aMMOJCHCTBUY;

o YUUTBIBATH pPa3HbIC MHCHHA W CTPEMUTLCA K KOOpAMHAIHKU Pa3JIAYHBbIX HO3HHHI71 B
COTPYAHUYECTBE;

e (QopmynupoBaTh COOCTBEHHOE MHEHHUE U MTO3HIIUIO;

e  JIOTOBAapHMBATECS U MPHUXOAUTH K OOIEMY PELICHHIO B COBMECTHOM AEATENBbHOCTH, B TOM
YHUCJIC B CUTyallul CTOJIKHOBCHHA MHTCPECOB,

®  3a3j1aBaTh BONPOCHI;

L HCIIOJIB30BAaTh pCYb IJId PETyJIAIUU CBOCTO IleI\/'ICTBI/ISI;

®  aJIeKBaTHO MCIOJIb30BaTh PEUYEBbIC CPEACTBA JJISl PELICHUS Pa3NUYHbIX KOMMYHHKATHBHBIX
3aj1a4, CTPOUTH MOHOJIOTHYECKOE BBICKA3bIBAHUE, BIIAJICTh TUAIOTHUECKON POPMOii pedH.

Vuenux noOIYYUm 603MOHCHOCHIb HAYHUUMDbCA:

YUUTBIBATh U KOOPJAMHHUPOBATH B COTPYTHUYECTBE OTJIMYHBIC OT COOCTBCHHOM MO3UIIUHU APYTUX
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YYHUTHIBATh Pa3Hble MHEHHUS K MHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

[MOHMMATh OTHOCHUTEILHOCTh MHEHHH ¥ TIOJIXOI0B K PEIICHUIO IPOOJIEMBI;

apryMEHTUPOBATH CBOIO MO3UIIAI0 W KOOPIUHUPOBATH €€ C MMO3UIIUSIMHE ITAPTHEPOB B COTPYAHUICCTBE
IIPH BBIPa0OTKE OOIIETO PEIIEHUS B COBMECTHOM JIEATEIILHOCTH;

3a/1aBaTh BOTPOCKI, HEOOXOIUMBIE I OPTaHU3AINH COOCTBEHHOHN NEATENHPHOCTA U COTPYIHUICCTBA
C HapTHEPOM;

OCYIIECTBIIATh B3aUMHBIH KOHTPOJIb M OKa3bIBATh B COTPYTHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;
aJICKBATHO MCIIOIb30BATh PEUb JJIs INIAHUPOBAHUS U PETYIISILIUK CBOEH NESITEIbHOCTH;

aJIeKBaTHO HMCIIOJIb30BAaTh peueBbie cpeacTBa i 3P(GEKTUBHOrO PEIIeHUs Pa3HOOOpa3HBIX
KOMMYHUKATUBHBIX 3a]1a4.



IIpenmeTHBIE pe3yJIbTaThI

5 KJ1ace

- IEPEHOCUTH CBOOOTHO, ITMPOKO 3HAHUS C OJTHOTO SIBJICHUS HA APYTOE;

- OTOMpaTh HEOOXOAMMBIE 3HAHUS U3 OONBIIOT0 00BEMa HHPOPMALINY;

- KOHCTPYHPOBATh 3HAHUS,

- TOJIb30BATHCS PHIUKIIONETUSIMH, CIPaBOUYHIUKAMH, KHUTaMH 001Iepa3BUBAIOIIETO XapaKTepa;
- BBICKa3bIBaTh COJEPIKATENFHO CBOIO MBICTIb, HJICIO;

- (hOpMyITHPOBATH IPOCTHIE BEIBOIBI HA OCHOBE JIBYX — TPEX OIIBITOB;

- pemarb CaMOCTOATEIbHO TBOPUYECKHE 3a1aHHSL, YCIOKHSISI UX;

- CBOOO/THO BJIAJIETh ONEPAIMOHHBIMI CIIOCOOAMH YCBOCHHS 3HAHHH;

- IePEXOAUTH CBOOOIHO OT MIPOCTOr0, YACTHOTO K O0JIee CIOAKHOMY, OOLIEMY.

Ilocne uzyuenus 0anno020 Kypca no peanu3ayuu OCHOGHOIL Uell y4auiueca 00aMHCHbL 3HAMb:
1) Yro usyyarot npeaMeTsl GU3UKH, XUMHH, OMOJIOTHH, aCTPOHOMUH, Teorpaduu 1 3KOJIOTHN?
2) CBoiicTBa BEIIECTB, HCIOJIB3YEMBIX B OBITY, MEIHIIHHE, CTPOUTEIILCTBE H T.J., 00paIlaThCs ¢ TaHHBIMU
BelecTBaMHu, coOmoas npasuia Th.

3) Uctopuro pa3BUTHs XUMUH, (PU3UKH, OUOIOTHH, aCTPOHOMHUH, Teorpaduu U SIKOJIOTHH.

4) OCHOBHEIE 3TaIlbl JKU3HHU U gesreiabHoctd M.B. Jlomonocosa u JI.1. MeHneneesa.

5) BiusiHre yenoBeka Ha MPUPOY.

6) npH3HAKH XUMHYECKUX U (PH3UUECKUX SIBICHHI.

7) KPYrOBOpPOT BEIIECTB B BO3/yXe, B BOJIC M 36MHOM KOpeE.

Yuawueca oonscnvt ymeman:

1) OTnuyath MPOCTOE BEIIECCTBO OT CIOKHOTO, BELIECTBO OT CMECH.

2) Otnuuath GpU3NYECKHe SIBICHUS OT XMMUUECKHX.

3) PaboTaTh C IPOCTEHIITUM XUMUIECCKHUM 000PYIOBAHUEM.

4) TI1aHupoBaTh U MPOBOJMTH MPOCTEUIINE IKCIICPUMEHTHI.

5) OnuckIBaTh SIBJICHHUSL.



3. Copaepxanue NporpaMMbl BHEYPOYHOH 1eSITeILHOCTH 10 KypCy
«Yyneca HayKu ¥ NPUPOABD»

5 kaace (34 v)

Copep:xanue 3ausituii s | moayas:

1.1. Beéeoenue 6 oopazosamenwvuyto npozpammy(l 1)

Teopemuueckas yacms. 3HAKOMCTBO JETEH C MEISIMU H 33/1a49aMHi O0BETMHEHVISI, C TIPABUIIAMH TTOBEICHUS MIPH
MPOBEJICHUH OIIBITOB, SKCTIEPUMEHTOB, HAOIIOACHUIT; TEXHHKA OE30MaCHOCTH.

Ipakxmuuecxas uacme. Iloka3 ¢unema « TpaBMaTH3M» U €10 00CYKICHHE.

1.2. Heckyunas ouonocun(6 u)

Teopemuueckas wacmy. Y TUBUTENbHAS HayKa — Oronorusi. OCHOBHBIE TEPMUHBL. Y YEHBIE U MIEPBOOTKPBIBATEIIH
B obmactu Omoiorun. JKuBble W HEXHBbIE OpraHu3MbL. OpraHMYecKre BeIIecTBa: OENKH, JKHUPHI, YTIIEBOJBI.
Mukpobuosyiorust - OakTepuy W IUIeceHb. MHKpOCKoIl, ero crpoeHme. CtpoeHne cemeHH. JKuBas KieTka
pacteHus ¥ >KUBOTHOTO. PactuTenbublii Mup. OnacHble W TOJIE3HBIE PacTeHHs POAHOTO Kpas.. Kak BeIpacTHThH
pactenue. JKUBOTHBIM MUp Ha pa3HBIX KOHTHHEHTax 3emin. MectHas ¢ayHa. [loBenenne sxuBoTHbIX. OnacHble
JKUBOTHBIC U HaceKoMble. Kak yXaxuBaTh 3a JOMAITHUM MTUTOMIIEM.

Ipaxmuueckas yacms. Oupit «[lanment, ckopee, ;kuB?» (Oenku u ux GyHKIUK); onbIT «[lodeMy Hy>KHO MBITh
pyku?» u «B3aumMooTHOIIEHHsT OakTepwii M IUIeCEHW» (M3ydeHHe OaKTepHuil, MUKPOOPTaHH3MOB); OIBIT
«Jlucronucanune (poTocunres); onbIT «J[AOUPUHT IJ1s1 KAPTOLIKKY (CBET HEOOXOAMM JJisi (POTOCHHTE3a); OIBIT
«Topmo3 [t pacTeHuit» (CBET B JKU3HM pacTeHuil); onbIT «Kak nBuraercst ynutka?» (IpUCTIOCOONCHHS IS
NepeIBIKCHNS );DKCIIEPUMEHTBI ¢ TIpopaliuBaHueM ceMsiH (aconm; onbIT «[louemy He MEp3HYT KUTBI?» U
«lIImMenb 1 Myxay» (OTIMYHE XOJIOJHOKPOBHBIX U TEIUIOKPOBHBIC )KUBOTHBIX ).

1.3. 3anumamenvuas xumusn(8 u)

Teopemuueckasa yacms. OCHOBHBIE TEPMHUHBI XUMUU. [[pyMEHEHNE XMMUU B IOBCEIHEBHOU KU3HU. OCHOBHBIE
yueHble ¥ IEPBOOTKphIBaTeNd. AToM. Mojekynbl. Tpy cOCTOSIHUS BEIIECTB; TBEPAOE, KHUIKOE U razo00pasHoe.
Yro Takoe kpuctauibl. Bona u ee cBolicTBa. XMMHUYECKUE PEAKLMH: COCAMHECHHUS, PA3JIO0KEHUsS, 3aMELICHUS.
Yro Takoe KaTamM3aTOpbl U MHTUOWTOPHI, W JIl Yero OHM HYXHBI. UTO Takoe cMech, PacTBOpP, CYCICH3HS,
KOJUTOMJIHBIA PACTBOP, 3MYJNbCHA. KHCIOTBI M IIEIOYH, YTO 3TO TAKOE W AJSA YEro OHM HYXKHBL YTO Takoe
WHAMKATOPBI, VISl Y€ETO OHU HY>KHBL. YTIIEPOJ - BAKHBINA JIEMEHT Ha 3eMIIe.

Ipakxmuueckas yuacms. ONBIT «/{BHXKEHUE MOJIEKYI KHUIKOCTH» (CpaBHEHHUE JBIKEHUS MOJIEKYJ B XOJIOTHON U
ropsiuei Bojie); ombIT «KoJuleKnus KpHCTauIoB» M «XPYCTalbHbIE» siflla (COCTOSIHHE BEIIECTB); OIBIT
«Kunenne xonomHoil Boabl» (CBOMCTBAa BOJBI); OMBIT «B3phIB B makeTe» (XMMHUYECKHE PEAKIIMH); OMBIT
«Jlerarormue 6aHOUKW» (pEaKIys ¢ BBIACICHHEM YTIEKHCIIOTo Ta3a); onbIT «CymeprieHa» (peakiuus pa3iosKeHus
nepeKkucu Boxopofa»; onblIT «lleHHBIH QoHTaH» (3K30TEpMUUYECKasi peaknus); OmbIT «MexaHuueckoe
paszeieHne CMECH NpY IOMOIIM BO3AYIIHOI'O MIApUKa» (pa3lielieHHe COJIM M MOJIOTOrO Mepua); ONBIT
«Mcuesaronuii caxap» (BUIbI CMeCeH M X CBOMCTBA); ONBIT «CheT0OHBIH Kiei» (M3roTaBIMBaeM KOJIJIOUIHBIN
pactBop»; ombIT «CMmech Macia M BOJBDY (M3rOTAaBIMBAaEM OHMYIbCHIO); ONBIT «Pe3nHoBoe  siIo»
( B3auMozeiicTBUE LIENOYH ¢ KUCIOTOW); onbIT «HeBuaumas xona» (Bzaumozenicteue GocopHOH KUCIOTHI U
MOJIOKa); ONBIT «YMHBIA Hom» (ONpeAeieHue CoAeplKaHHe Kpaxmaiga B HpPOAyKTax); onblT «LIBeTHbIe
(hanTaszuu» (CTpOCHHE MOJICKYJI MblJa U MX CBOHCTBA); onbIT «CepeOpsiHoe siio» U «CBeuka U MarndeCcKHid
ctakany, «Ilomyuenue yrieposa u3 TUCTbEB pacTeHUI» (YTJIEpO U €ro CBOMCTBA)

O:xunaemMble pe3yabTaTsl o | moaydo.

Obyyarowuecst 00IICHbL 3HAMD.

-4TO U3y4aeT OMOJIOrHs, KaK HayKa,;

- pacTeHHS, UX BUJIbI, yCIOBHS HEOOXOUMBIE JUIS POCTA, YaCTH PACTCHHUI;

-)KMBOTHBIE, UX BUIbI, CPe/ia OOMTAHHUS, YCIIOBHUS JKU3HU;

- CTPOCHUE MUKPOCKOIIA, €T0 OCHOBHBIE YaCTH;

- YTO U3y4YaeT XUMHsI KaK HayKa;

- OCHOBHBIC 3JIEMEHTBI CTPOCHHS BEIIECTRA - 3JICMEHTAPHBIC YaCTHIIBI - ATOM U MOJICKYJIa;
- arperaTHbBIE COCTOSHUSI BEIIECTB U UX MPEBPALCHHS.

Obyyarowuecs 00ICHbL YMeMb.!
- OTJINYATH SIAOBUTHIC PACTCHHS OT JICKAPCTBCHHBIX;



- MOJIB30BATHCA CIIPABOYHUKAMU-OIIPCACIIUTCIIAMMU,

- MOJIB30BATHCA MUKPOCKOIIOM CaAMOCTOATCIIBHO,

- IIPOBOJUTH CaMOCTOATEIILHO HpOCTefIHIPIe OIIBITBHI U OKCIICPUMCHTEI,

- IPOBOJUTH OIBITHI I1O BBIPAIMBAHWIO KPUCTAJIJIOB B JOMAIIIHUX YCJIOBHUAX.

Conepsxanue 3ausaTuii nias |1 mogyas:

2.1. Duzuxa be3 gpopmyn (6 u)

Teopemuueckas yacms.Pu3nKa, Kak Hayka. Dusnueckue NpuOOpBI, QU3HUYECKHE BEIMYUHBI U (U3NYECKHUE
spnenus. CUibl B IPUPOJE — CHJIa TPEHHS, CUIIa TSHKECTH, CHJla BBITAIKWBAHUS, adpoAnHaMudeckas cuna. Yrto
TaKoe TEIUIO0 M Kak OoHO mepemaércsa? DmekTpuuecTBo. OT dero 3aBHCHT TOK? UTO Takoe 3IEKTpOMAarHUTHBIC
BoNHBI? MaruutHoe mose. UTo Takoe Macca U Bec, YeM OTJIMYAOTCs ApPYT OT Apyra. MHepus u AJist 4ero oHa
HYXXHA.

Ipaxmuueckas yacms. OnblT «Kak «yBuzeTs» mone?» (HampaBiIeHHUsS MarHUTHOTO MOJIsI, CHJIOBBIC JIMHUN);
onbiT «Beerna nu MOXHO BepUTh Kommacy?» (MarHUTHOE II0Ji€, NEMCTBHE META/UIOB HAa KOMIIAC); OIBIT
«O06HapyXeHHEe IEKTPUUECKOTo MO (HabnromaeM 3JeKTprueckoe moje); onblT «Co0upaeM 3IeKTPOCKOT»
(cobupaem mpuOOp, MO3BONAIOLUINKA NPUOIU3UTEIBHO W3MEPUTH SNEKTPUUYECKUN 3apsn); omblT «lcmapeHue
TBEPIBIX BEIICCTBY» (COCTOSHUS BEIIECTB, BO3TOHKA); OMBIT «YTO MAeT U3 YaiHUKa?» (ra3000pa3HOE COCTOSHUE
BemiecTB); onbIT «llepeTsaruBanue ctyna» (cioxkenne cui); onbIT «MHEpTHEIH dhomnanT» U «KTo mamsme?» (0T
Yero 3aBUCHT CWiia MHepuuH); onblT «Cuna B Oeccwamm» (HeHTpoOexHast cuia); onbIT «lloTeHnuansHas u
KrHeTndeckas sHeprus» u «Kyzma «ucuesaer» 3Heprus» (IpeBpalleHHuH SHeprum); onslT «Beca u dyneca» u
«HeBecomocts 0e3 opOuTh»(Macca W BeC ABIDKYIIETOCS Tena); ombIT «Bompoc pedbpom» u «Hbipsibimumk
Hexapra»(nasneHue).

2.2.3aza0ounasn acmponomus (4 u)

Teopemuueckas uacms. Uto nszydaer actpoHomusa? [lmanersl comHeunoil cucrembl. Kakoe ono Comuie?
ITouemy ceetut Connie? Temneparypa Connna. [Tnanerst — netu Connia. Mepkypuii — Opart Jlynsl. Benepa
— SIOBUTHINA BO3AyX. Mapc — pikaBasi utaHeta. Mup muaneT-rurantoB. Cembs FOnurepa. OKoiabIIOBaHHBIN
CarypH co cBomM cemeiicTBoM. J[Ba Opara-OmmsHena — Ypadn u HenrtyHn. B mapctBe ThMBI M Xonoma Ha
IMnyrone u Xapone. KoMera — CHeXHBIH AMPHKA0Ib. MeTeopsl — «aJarolnue 3Be3b». MeTeOpUThl —
uHoIuIaHeTsHe B mkady. OnacHeie actrepounbl. Uto Takoe co3se3nue? Ctoponsl cBeta. [louemy 3BE3aHOE HEOO
Bpamjaetcs? Bpamenue 3eminn — fAeHb U HOYb. 3emiist U3 kKocmoca. @opma 3emnu. Connue, 3emius u JlyHa
Bpamenue 3emnu Bokpyr Connua. Yro takoe roa? Uro takoe mecsau? Bpemena rona. Kak mensiercs npupozaa B
pasHoe BpeMs roja.

IHpaxmuueckas yacmo. OnbiT «JlyHa 1 3emis»(eHTpoOexkHas cuina); onblT «Kak HapucoBaTh anunc?» (pucyem
opbuty 3emin); onblT «CMEHa BpeMEH Ioja MpH MOMOIIM Ii1odyca M JaMIbDy (CMEHa BPEMEH T0/1a); OIBIT
«3Be3nbl — cocenu»(ABMKEHUE 3BE3[ MO Kpyry); onbIT «llepemerienne muaHeT» (IBM)KEHUE IUIAHET); OIBIT
«Kyna HampaBiieH XBOCT KOMETBD (M3y4aeM KOMETHI); onbIT «OTKyaa JETIT METeopsI?» (M3ydaeM MEeTeOopsl U
METEOPHTHI).

2.3.Yenexamenwvnasn zeozpagpusa (7 u)

Teopemuueckass uacmv.Paznensl reorpaguu  (T€OJOTHS, MUHEPAIOTHs, KapTorpadus, METCOPOJIOTHS).
TexToHHYECKHE TIPOIECCH BHYTPH 3emity, 3eMierpsiceHus. [lone3nsie nckomnaemsie. JparoieHHple MUHEPAJIBL.
I'eorpadmyeckas kapra. ['moOyc. Dnementsl penbeda. Uto BHyTpu 3emin. Bynkanwl. [loBepxHocTh 3emiiu:
MaTepHKH U OKeaHbl. MeTeopoorus — Hayka o noroje. O6naka. [Toroansie sBieHus.

Tpaxmuuecxasn yacmo. DxcniepuMeHT «l omyboe HEOO» (IUCTIepCHsl — MPOIIECC Pa3NIOKEHHUS CBETA Ha CIIEKTP);
onbIT «O0J1ako B OyThUIKEe» (Kak QopMHpYIOTCS o0jaka); ombIT «KpyroBopoT BojabI B IpHpoje» (IIporece
MOCTOSIHHOTO TlepeMeleHnsi Bojbl Ha 3emuie); onbiT «Kak mosBisercss pagyra» (MpeloMIIeHue COTHEYHBIX
JTy4ed B JOXKIEBBIX KaIusxX); onbIT «Pa3nuB HeTH B okeaHe» (BIUSHUE HE(PTH Ha KHUBBIE OPTaHU3MBI); OIBIT
«[louemy omacen AiicOepr?» (oTpuuarenbHas pojb aiicOepra B KH3HU YEJIOBEKA); ONBITHI C MIECKOM M TJIMHOM
(cBoiicTBa mecka U TIUHBI), ombiT «/3BepkeHne BynKaHa» (MOJAETb BYIJIKaHA, MOYEMY IPOUCXOJUT
M3BEp)KEeHNE); paboTa ¢ HAyYHOH JINTEPATypOi, KOHTYPHBIMHU KapTaMH, TII00YCOM.

O:xupaemMble pe3yJIbTaThl 0 OKOHYaHUIO 00ydeHus no I1 moxyio.

Obyyarowuecs 6yoym 3Hamy:

- mpuMepbl PU3NYECKUX NpUOOpoB, Gr3ndeckre BeM4rH U pU3HYecKre SBICHUH, TOHUMATh, B 4YeM UX
OTITUYHS;

- OT Yero 3aBUCHT CHJIA TSDKECTH;



- YTO TaKOE€ TEIUIO U KaK OHO MepeIaéTcs;

- MIOHATHE AIIEKTPUYSCTBA U JICKTPOMATHUTHBIX BOJIH;

- BUJIBI [TOJIE3HBIX MCKOITAEMBIX  MHHEPAJIOB;

- pPa3IUYHBIC CTUXUIHBIE OSJICTBUS U CIIOCOOBI ICHCTBYSI B CITydae OMACHOCTH;
- IOHATHUE «CO3BE3/INCY, BUJIBI HEOSCHBIX CBETHII B TIOPSIKE YIATEHHOCTH OT 3eMJIH;
- CTOPOHBI CBETA;

- IPUHIUITE OPUCHTUPOBAHUS Ha KapTe U TIo0yce;

- IOHATHUE CYTOK, IPUYHUHY CMEHBI JTHS ¥ HOYH;

- MOHATHE TOa ¥ U3MEHECHHUS B PUPOJIC B pa3HBIC BpEMEHA TO/1a;

- OCHOBHBIE CJIOM 3eMITH, MAaTEPUKH B OKEaHbI 3eMJIH;

- OCHOBHBIC ITPUPOIHBIC SIBIICHUS.

Obyuarowuecsa 6yoymymems:

- IOJIb30BATHCS KAPTaMU U TII00yCcoM;

- pa3InyaTh Ha KapTe 3JIEMEHTHI penbeda;

- CaMOCTOSTENIBHO IPOBOIUTH IIPOCTEHIIINE ONBITHI, SKCIIEPUMEHTHI U HAOJIIOJCHNUS;

- IOJB30BATHCS (PU3NUIECKUM 000pYIOBaHUEM;

-CaMOCTOSTEIBHO I10JIb30BATHCS] HAYYHOH U CIIPABOYHOM JIUTEPATYPOI;

- pa3IM4aTh OCHOBHBIE CO3BE3IUs Ha HEOE;

- OIIPEIENATH CTOPOHBI CBETA 110 KOMIIACY;

- TOJATOTOBHUTH MPOEKT MO BBIOPAaHHOI TeMe, CPOpPMYITUpOBaTh TUTIOTE3Y U 3a]1a4u AJIs €€ HcCiIeJOBaHMs;
3aIUTUTBL CBOM IPOEKT MEPE]l CBEPCTHUKAMM.

Copep:xanue 3ansatuii nas |11 moxyns:

Hmoczosvie 3anamus (2u)

Teopemuueckas yacmo. IlogBenenne uTOroB paboTbl 3a roA. [loAroToBKa K OTYETHOMY BBICTYIICHUIO
«BomnmeOHbIe yyneca HAyKu»

Ipaxmuueckas uacms. VIToroas arrectalds B BHJE 3aIUTHl TBOPYECKOTO MPOEKTa (AETH MHUILIYT CaMu IPU
HEeOOJIBIIION TTOMOIIM Telarora Ha MpOoTsKeHUH n3ydeHus 11 momyns mporpaMmer). OT4eTHOE MMOKa3aTeIbHOE
BBICTYIUIEHHE oOyuatomuxcs «BoumeOHble uyeca HayKuy.



TemaTnueckoe IJIAHNPOBAHUE

5 kJaace
Ne HazBanue paznena KonnuecTtBo yacos no
/o yueOHOMY TUIaHY
1 | | moayab «3aHuMaTe/IbHbIE HAYKH»: 15
1.1. Beenenue B 00pa3oBaTeIbHYIO IPOTPAMMY 1
1.2. Heckyunast Gronorus 6
1.3. 3aHmMaTenbHAS XUMUS 8
2 | Il mopgyab «Boaiednble uyneca HAyKum»: 17
2.1.®usuka 6e3 hopmyn 6
2.2.3aragodHas aCTpOHOMIS 4
2.3.YBuekarenapHas reorpadus 7
3 | Il moxyns UToroBnie 3aHaTHSA 2
Bcero 34
KasiengapHo- TeMaTH4ecKMii IIaH
S KJ1ace
HasBanue pa3zzgena, O6opynoBanue Ob6mee | Teope- MPaKTU- | IUIAHU-
Nor\ | Temsr «Touka pocra» KOJI-BO | TUYECKU | YECKUE pyeMsbl
Il 4acoB e 3aHATUSA | € CPOKHU
3aHSTHUS
BBenenne B 00pa3oBaTesibHYI0 MPOrpaMmy
1 BBoaHoe 3ausTHE. 1 1
O3HaKOMIIEHHE C
pOrpaMMoi.
HNuctpykraxu. Th.
2 UYro takoe Ouosorus? 1 1
(Omnpit — «IlarueHT,
CKOpee KHUB?»)
3 | Mukpobuonorus (Ombit | I{udypoBoii 1 1
— «[To4yemy HYHO MBITb | MHKPOMKOTI,
PyKH?» 1 MHKDOIIpEnaparhl
«BzanmooTHOIICHNE
OaKTepuil U TUIECEHNY)
4(3) | ®oTtocuHTE3 U PaCTEHUS 1 1
u cBeT (OnbITHI —
«Jlucronucanue»,
«TopMoO3 715l pacTeHUS»)
5(4) | Mpespamenue noderos u | [{upposas 1 1
KOpHeﬁ (SKCHepI/IMCHTBI JKOJIOTU4YecKas
C MpopalrBaHueM naboparopust
CEeMsIH)
6(5) | Kak usy4ars 3Bepeii? 1 1
(OmpiT — «Cobupaem
KOJUTCKITHIO CIIEIOBY)
7(6) | XomomaHOKPOBHBIE 1 1 1

TerIoKkpoBHbIe (OnbIT —




«ITouemy HE MEP3HYT
KuTBI?» U «1IMenb u

MyXa»)

8(2)

Yro uzyuyaet Xumus?
(3amanme —XuMus
BOKPYT Hac)

92)

CocTtosiHuE U
MOJIEKYJIIPHOE CTPOCHHUE
BemecTBa (OMBIT —
«/IBr>KeHue MoJekyn
KHUJIKOCTHY)

10(3)

IIpeBpaiienue BeliecTra
(OnpiT —«Komnexmus
KPHUCTAJIJIOBY)

11(4)

PactBop (OmbIT —
«HMcuesatomuii caxapy).

12(5)

Omynbcus (OmbIT —
«Cmech Maciia 1 BOJBI»)

13(6)

KucioTs! 1 mienouu
(OmnbIT — «/lomarnTHmi
JUMOHA]T)

Hatuuk pH 1

14(7)

Wnauxatops! (OnbIT —
«Harypanbnslii
WHANKATOp
KHCIOTHOCTH» U
«YMHBI o)

Hatuuk pH 1

Hab6op

15(8)

IIpoMe:xxyTOouHas
arrecTanus
(Onumnuana)

16(1)

Uro Takoe ¢pusnka?
(3amanue — pusnUecKue
SIBJICHHSI BOKPYT MEHSI)

17Q2)

BemectBo u nosnie (OmisiT
«Bcerma mu MOXXHO
BEPUTH KOMITacy?»)

18(3)

OCHOBHBIE COCTOSIHUS
BemiectBa (OnbIT — «YUTO
UAET U3 YaiiHuKka?» u
«McnapeHue TBEpIBIX
BEIIIECTBY)

19(4)

LentpobexHas «cuiay
(OmpiT — «Cuna B
Oeccrimy)

20(5)

Macca u Bec (OnbIT —
«Beca n uyneca» u
«HeBecomocTh 6e3
OpOUTBD»)

21(6)

Hasnenue (OnbIT -
«Hpipsumpmuk exapra)

1

3aragounasi acrponomus (44)

22(1)

Yto uzyyaer
actpoHomus? (3ananue
c/IenaTh MakeT
CosTHEeYHOH CUCTEMBI)

1

23(2)

Wnmozus myns! (OmnsiT —




«Benmka mmm JIyaa?»)

24(3) | Cmena BpeMeH roja 1 1
(OmpiT — «CMeHa BpeMeH
rojia mpy IOMOIIN
rio0yca v JaMITbD»)

25(4) | 3Be3anHoe HeOO HAx 1 1
ronoBoi (M3yuaem kapTy
3BE3HOTO HeOa)

Veiaekareannas reorpadus (7 1)

26(1) | Yro usyuaer reorpadus? 1 1
(Pabora ¢ rinobycom u
KapToii)

27(2) | Benukue 1 1
reorpaduIecKue
otkpbiTHst (Pabora ¢
HAy4HO -
[TO3HaBaTENBHON
JTUTEPaTypoil, GUIbEM
npo reorpaduyeckue
OTKPBITHS)

28(3) | CemurBerHas apka 1 1
(OmprT — «Kak
TIOSIBIIICTCS payra?y)

29(4) | Aiicbepru — maBaromye 1 1
ropsl (OneIT — «[louemy
oraceH AiicOepr?»)

30(5) | Kak mosBHINCEH 1 1
ByJKaHbI? (OOBIT —
«U3BeprkeHne ByJIKaHa)

31(6) | Marepuku u CTpaHbt 1 1
(paboTa ¢ KOHTYPHBIMHU
KapTamH)

32(7) | Kak mosiBUIHCH 1 11

BynKaHbl? (OmbIT —
«M3BeprkeHNe ByJIKaHA»)

VYBiekatenabHas reorpadus (7 1)

33(1) | IMokaszarensHOE 1 1
BBICTYIIJICHHE
o0yJaronmxcs
«BonmiebHbie uyneca
HAYKW»

34(2) | AroroBasi aTTecTanus 1 1
(3amurTa TBOPYECKOro
NPOeKTAa)

JluTeparypa JJisl yYUTeJA:

. 3aHumaresbHble 3a1aHus ¥ 3G exTHbIe onbITh 1o xuMuu. b.J[.Crenun, JI.FO. Annk6eposa.
«JPODAY, M., 2002

Jlutepatypa 1Jisl Y4eHUKOB:

. «Xumus st caMbIx MajieHpKkux» Cocrasurens: C.B. Camuesa MOY COII Ne 17

. Kawura mo xumun s nomaraero urenus. b.J1.Crermun, J1.JO. AnmukGeposa. «XUMUS», M.,
1995




. 3aHnMaTenbpHbIe OnBITH 0 XuMud. B.H. Anekcunckuii. «[IPOCBEILEHUEy, M., 1995

. Uyneca Ha BRIOOP WIIM XUMUYECKUE OBITHI 1t HOBUYKOB. O. Onbrun. M.:Jler. mut., 1987
. Xumust B kaptuHkax. Kypsuas M. — M. [let. JluT., 1992
. Ouiuknonenus aas geteit. Tom 17. Xumusa. kKABAHTA», M., 2003
HNHuTepHer-pecypcesl
o http://www.en.edu.ru/ EcTecTBeHHOHAYYHBIH 00pa30BaTEIbHBIN OPTAL.
. http://www.alhimik.ru/ - AJIXMIMHUK - Baim moMOIIHUK, JIOIIMaH B MOPE XUMHUYECKUX BEIIECTB U
SIBJICHU.
(] http://college.ru/chemistry/index.php OTKpLITLIﬁ KOJIJICIK: XUMUS
o http://grokhovs.chat.ru/chemhist.html BceoOriast uctopust xumun. Bo3HUKHOBEHHE U pa3BUTHUE XUMUU C

npeBHeHIX BpemeH 10 XVII Beka.
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