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IlosicHuTeILHAA 3alIHCKA

B mHacrosmiee Bpemsi BHEypouHas JEATEILHOCTH SIBJISIETCS HEOTHEMIIEMOW 4YacThlo Y4eOHO-
BOCTIMTaTEILHOTO TpoIiecca u OJHON 13 (opM OpraHH3aliy CBOOOIHOTO BpEMEHH ydamuxcs. B pamkax
npoekra «CoBpeMeHHas ILIKOJA» co3laHa (eaepanbHas CeTh LEHTPOB 00pa3oBaHUs LU(POBOTO,
€CTECTBEHHOHAYYHOTO, TEXHUYECKOI'0 U TyMaHUTapHOTo npoduieii — « Touka Poctay.

AxmyanbHoCcmb HACTOSIIEN TPOTPAMMBI COCTOHUT B TOM, YTO OHA CO3JAET YCIOBUS IJIsl COMHATBHOMN
ajanTaluy Npu OOYYCHWH B HAYAIbHOW MIKOJE, TBOPUECKOW camMopealn3aliy JIMYHOCTH pebEHka, a
TJIaBHOE — HampaplieHa Ha (pOopMHpOBaHWE MHTEpECa W MOJOKUTEIHFHOTO OTHOIIEHHUS K €CTEeCTBEHHBIM
HayKaM.

Iledazozuueckaa uenecoodpaznocms NaHHOW TIPOTPAMMBI 3aKIIIOYAETCS B TOM, YTO peOEHOK He
MPOCTO MU3y4YaeT OCHOBBI €CTECTBEHHBIX HAYK M MX B3aUMOCBSI3M, HO W MO3HAET ce0sl B KAXKIOU U3 HUX.
Takoit mnpuHIMI oO0y4YeHHs co30aéT B peOEHKE KOM(OPTHOE MHUPOOIIYIIEHUE, CIIOCOOCTBYET
(hOpMUPOBAHMIO aJIEKBATHOW CAMOOIICHKH U KaK CJIE/ICTBUE, PA3BUTHIO TAPMOHIUYHON JTMIHOCTH.

Hoegusna npozpammer. OOIIEN3BECTHO, YTO OCHOBBI MHUPOBO33PCHUS YEJIOBEKA 3aKIabIBAIOTCS B
JIETCKOM W paHHEM INKOJIBHOM Bo3pacTe. [IpemomaBaHne ecTeCTBEHHBIX HAayK B IIKOJE JTOCTaTOYHO
oOImMpHO ¥ TpeJyIaraeT JeTsAM HadajbHble CBEACHHUA W3 (DU3MKH, XUMUHM, OUOIIOTHH, aCTPOHOMHH,
reorpaduu u sxonorun. OTHAKO, HE CMOTPS Ha 00BETUHSIONIHI B ceOe BCe ITH DIIEMEHTHI €CTECTBEHHBIX
HayK Yy4YeOHWK, HCHOJB3yeMbIi B HAYalbHON INKOJNE, Hay4yHble (aKThl H3YYarOTCS KaXKIbId B
OTACIBbHOCTH, IIPU 3TOM IMPAKTUYCCKU HE BBIACIIAIOTCA B3aMMOCBA3U MCKIAY HHUMMU. O6yquHe B IIKOJIE
4acTO OMHpAETCs Ha 3aydWBaHUe OOJIBIIOrO KOJMMYECTBa (PAKTHUECKOTO MaTepuaia, MPH 3TOM HOBBIE
(haKThI YaCTO HE CBsI3aHBI C MMOBCEHEBHBIM OIBITOM IIKOJILHUKA. B JIOMOIHEHNE K NIKOJLHOMY KYpCy B
JAaHHOM TIpOrpaMMe€ IIHPOKO WCIIOIB3YETCS MPOCKTHAsI ACSITEIBHOCTh W CIIOCOOHOCTh YYaIlMMCS
YCTaHaBIUBATh MEXIPEAMETHBIE CBS3H. JTO JaeT peOeHKY BOZMOKHOCTH ITOUyBCTBOBAThH Ce0sl aKTHBHBIM
YYaCTHUKOM B OKDPYXalOLIUMX €ro NPUPOJAHBIX IIPOLECCaX - HAWTU CBOE MECTO B MHMpO3JaHuu. Takou
MOJIX0J] K OOYUYECHHIO MTOAJEPKIBACT U Pa3BUBAET ECTECTBEHHYIO JIIO003HATEIHHOCTh ITKOIEHUKOB.

Omauuumenvnas 0co0eHHOCMb OAHHOU NPOZPAMMBI 3AKITIOYAETCS B TOM, YTO OCHOBHOM 3ajaueit
sBIseTCs (DOPMHUPOBaHWE YMEHHS AENaTh BBIBOJABI M YMO3AKIIOUEHHS, JTOKA3bIBasi CBOIO TOYKY 3PEHHUS
yepe3 IMOMCKOBO-MCCIIEOBATENILCKYIO  JIESTEIbHOCTh, UTO SBJSIETCS HEOOXOAWMBIM  YCIOBHEM
MIOJTHOIICHHOT'O Pa3BUTHsI PeOCHKA, UTPAET HEOLUEHUMYIO POJIb B (POPMHUPOBAHHH JICTCKON JIMYHOCTH.

C uenpro (GopMHpPOBaHWIO WHTEpeca K MpeaMeTaM eCTEeCTBEHHOHAYYHOTO IHWKIIA, PAaCIIUPEHUS
Kpyro3opa y4aiuxcsi co3iaHa nporpamMma «Yymeca HayKkH M IPUPOABD.

IIporpamMma kypca BHEYpOUHOU AesTenbHOCTH «Uyaeca HAyKH W MPHUPOAbD) HWHTETPUPYET B cede
NPONENEeBTUKY (HU3UKH, XUMUHU, OMOJIOrUH, acTpoHOMHH, reorpaduu u skonorud. OHa IpeaycMOTpeHa
IUTS 1eTeil 5,6 KJlaccoB, TO €CTh TAKOTO BO3PacTa, KOTJa MHTEPEC K OKPY’KAIOIMIeMy MHpPY OCOOEHHO
BEJWK, a CHeNHaJbHBIX 3HAHWH elle He XBaraeT. PeOeHOK ¢ pOXIEHUS OKPYKEH pazIMIHBIMU
BCIIECCTBAMU U NOJIKCH YMCTH o6pamaTLc;1 C HUMHU.

XapakTepHOW OCOOCHHOCTBIO JaHHOTO KpY)KKa SIBIIIETCS €r0 HAaIlleJIeHHOCTh Ha (HOpMHpOBaHUE
WCCIICZIOBATENIBCKUX YMEHHI MIIQJIINX IIKOJIBHUKOB, PA3BUTHE JIOTHUECKOT0, aOCTPAKTHOTO MBIILICHUS.
Ha OompmmHCTBE 3aHATHI TPOBOISATCS OMBITHI, JKCIEPUMEHTHI W HAONIOJACHHWS 3a MPHPOIHBIMA
SIBIICHUSIMH, CBOMCTBAMHU IPEMETOB U BELECTB OKPYKAIOIIEH CPEBI.

[IporpamMmMa HachllleHa TPaKTHYECKHMH W J1aOOpaTOpHBIMH paboTamHu, OeceaaMu, AUCKYCCHSIMH,
BUKTOPWHAMH, TECTHPOBAHUEM, 3aHITHAMU-TYTEIISCTBUSAMH, OJIMMITHA/IaMH, ONBITAMH, HAOIIOJCHUSIMH,
OKCIIEPUMEHTAaMH, 3alIUTOW TBOPYECKHX pabOT M MPOEKTOB, OHJIAMH-DKCKYPCHH, caMONpEe3eHTAUSIMY,
TBOPYECKUMHU paboTaMu (MOACITHMPOBAHKE, PHUCOBAaHWE, JIEMKa, KOHCTPYMpPOBAHHWE), OpeHH-pHHTaMH,
WHTEIUICKTYIbHBIMH UTPaMH.

[IpencrasienHast B IporpaMMe CHCTEMa Pa3HOOOPA3HBIX ONBITOB U HKCIEPHUMEHTOB CIIOCOOCTBYET
(OpPMUPOBAHHUIO IIENIEYCTPEMIIEHHOCTH, PA3BUTHIO TBOPYECKHMX CIIOCOOHOCTEW W  IMPEIIOCHUIOK
JJOTUYCCKOI'O MBIIIJICHHA, O6’bCI[I/IHSICT 3HaHUA, MOJTYYCHHBIC B XOJAC J3KCIICPUMCHTHPOBAHHA, ITIOMOracT
chopmupoBaTh HaBBIKH Oe3zomacHoro moBeneHus B ObiTy. Mcnomp3oBanme WMKT — Texnomormit B



NpoIecCe OCBOCHHS MPOTpaMMBbl  CIIOCOOCTBYET (POPMHUPOBAHUIO OCOOOTO THUIA  MBILUICHHS,
XapaKTePU3YIOUIETOCS! OTKPBITOCTHIO M THOKOCTBIO 110 OTHOIIEHHIO KO BCEMY HOBOMY, YMEHHEM BHIIEThH
OOBEKTHI | SIBICHUSI BCECTOPOHHE B MIX B3aMMOCBSI3H, CIIOCOOHOCTHIO HAXOANUTh d()(PEeKTUBHEIE BapUaHTHI
peIlIeHus pa3IuYHbIX IPoOIeM.

IIporpamma mpemycmartpuBaeT (pOpMHpPOBAaHWE Yy ydaIIUXCs OOIMEey4eOHbIX YMEHWH W HaBBIKOB,
YHHBEPCAIBbHBIX CIIOCOOOB AEATENIFHOCTH M KIIOYEBBIX KOMIIETEHIWH, YMEHHE CaMOCTOATENHBHO W
MOTHBHPOBAHHO OpPTaHM30BHIBATH CBOIO ITO3HABATENBHYIO NEATENHHOCTh (OT IOCTAaHOBKM IIEeNeil 10
MOJTYYEHUS U OLECHKH Pe3yibTaTa, HHTETPUPYET 3HAaHUsI XMMUH, OHOJIOTHH, Teorpaduu, IO3BOJISIS CO34aTh
MOJIOXKUTENFHYI0 MOTHBAIIMIO K 00Y4YeHUI0, (POPMHUPYET Y YHAIIUXCS DKOJIOTHIECKYIO IPaMOTHOCTb. )

Hcrnone3yst METOIBI MOAETHPOBAHHS, HAONIOEHUS, DKCIIEPUMEHTUPOBAHUS U MPOSKTUPOBAHUS B
nporecce OOY4YeHUS IO JAaHHOM MporpaMMe, CO3JAar0TCsA CBA3M BHYTPEHHEro Mupa peb&Hka c
oKpyXkaromeld cpemoir. Takum oOpa3om, peOEHOK yCTaHABIWBAeT JIMYHOCTHBIE HSMOITMOHAIBHO
OKpAIlIEHHBIE CBA3U C 00BEKTaMH U SIBICHUSIMH OKPYKAIOIIETO MUPA.

Oxupgaemblii pe3yabTar:

Oodyuarowueca oyoym 3namo:

e MpaBWJIa TEXHUKH O€30MaCHOCTH MPH MPOBEICHUHU OIBITOB U SKCIIEPUMEHTOB;

e Ha3BaHUS W MIPaBUJIA MOIH30BAHUS IPUOOPOB — IIOMOIITHUKOB TIPH ITPOBEICHUH OTIBITOB;

e  crocoObl MO3HAHUS OKPY’KAIOIIEro Mupa (HabIoAeHUs, DKCTIEPUMEHTHI);

e OCHOBHBIE (pr3muecKkue, XHMHYECKHe, reorpaduyeckue, acTPOHOMHUYECKHE, 3KOJOTHIECKHE

TIOHSTHS;

e  CBOICTBA W SIBJICHUS IPHPOJIBI;

e  OCHOBBI IIPOEKTHO - UCCIIEJIOBATENHCKON JCATENBHOCTH, CTPYKTYPY HCCIIEIOBATENHLCKOM paboTh
(Be1OOp TeMbl, cOop MHGOpManuu, BHIOOp MpoekTa, paboTa HaJ HUM, IMpe3eHTauus); OyaeTr
BIIQ/IETh TOHATHSAMH, YTO TaKO€ «IIPOEKT», «HCCIEIOBAHMEY», «THIIOTE3a», «IKCIIEPHUMEHTY,
«OTPOCYH, «aHKETay.

Ooyuaromuecs 6yoym ymemap:

e TPUMEHSATh HA TPAKTUKE W3yUYCHHBIH TEOPETHUYECKUH MaTepuall W NPUMEHSATh €ro Tpu
MIPOBEJICHUH OIBITOB U SKCIIEPUMEHTOB C 0OBEKTaMU KUBOW M HEXKUBOW PUPOJIBL;

e  BECTH HaOIOJEHWS 3a OKPYXKArOIIelH IPHUPOION;

e IJJAHUPOBATb U OPTaHWU30BBIBATh UCCIIEIOBATEIBCKYIO JESITEINbHOCTH;

e OTIMYATh HAONOJIEHHE OT OMbITa W OKCIIEPHMEHTa, paboTaTh C IMOMOIMIBIO IPOCTEHIIEro
o0opynoBaHUS;

e BBLICIATh OOBEKT HWCCIICJOBAHUS, Pa3JesaTh Y4eOHO-HCCIIEOBATENbCKYIO JIEATENFHOCTh Ha
3Tarbl, HAy4UTCs 0(OPMIISITE PE3YIbTATHI HCCIIEIOBAHMS,

* MPOBOIUTH HAOIIOJICHHE, UCCIIEAOBAHNE, SKCIIEPUMEHTHI C TOMOILBIO TEAArora;

e paboTaTh B TPyMIIC;

. OBJIaJCCT HABbBIKaMU HY6J'H/I‘{HOI‘O BBICTYIUICHHSA, CONUOJIOTMYCECKOI'0O OIpoca,
HWHTCPBBOMPOBAHU.
Hmozom eocnumamenvhnoil pa60mbl no npocpamme A6J11€mci CmeneHb C([)opmupoetmnocmu

Kauecme Tu4HOCHU:
e 1t000BB K IPUPOJIC;
e  OTBETCTBEHHOE OTHOIICHHE K OKPYXKAIOIIEH Cpejie;
e 10OPOKENATEIHLHOCTD K KHUBBIM CYIIIECTBAM;
e CTpeMJICHHE MPEO0JICBATh TPYAHOCTH, JOOUBATHCS YCICIIHOTO MOCTHKEHHS IMOCTABICHHBIX
Lesen.

2.11n1aHupyeMble pe3yJIbTATHI 0CBOEHUSI IPOrpaMMbl BHEYPOUHOH AeATEIHLHOCTH M0 KypCy
«Yyneca HayKH U PUPOABD)



B pesynbrate m3yuenus kypca «Uymeca HaAyKu W MPUPOAbD» 00ydYaromuecsi HA CTYNEHH OCHOBHOTO
0011ero o0pa3oBanusi:

o IoJry4aT BO3MOXKHOCTb paClIMPUTh, CUCTEMATU3UPOBATH U yI‘J]y6I/ITI) HNCXOOHBIC MTPEACTABICHUA O

MIPUPOAHBIX 00BEKTaX W SBICHHUIX KaK KOMIIOHEHTaX CANHOI0 MHpa, OBJIAACKHOT OCHOBAMH

MPaKTUKO-OPHEHTHUPOBAHHBIX 3HAHHUI O TIPUPOJIE, TPUOOPETYT LETOCTHBIH B3I HA MUD;

o HpI/IO6pCTyT OIIBIT SMOIMOHAJIBHO OKPAIICHHOI'O, TUMYHOCTHOI'O OTHOLICHUA K MUPY NPHUPOIBI;

® [IO3HAKOMATCA € METOJaMH M3YUYCHHSA IPHUPOABI MU O6IJ_ICCTBa, HAa4YHYT OCBaMWBaTb YMCHUIA

IMPOBOJUTH H36J'IIOILCHI/I}I B IMpUPOALC, USMEPCHUSA, CTABUTH OIIBIThI, HAYYAaTCAd BUACTh U [IOHUMATh

HEKOTOPBIE MPUINHHO-CIIEICTBEHHBIE CBSI3HM B OKPYKAIOIIEM MHUPE;

e TIOJTy4YaT BO3MOXKHOCTH IpHoOpecTH 6a3oBble ymeHus pabotsl ¢ MKT cpeactBamm, moucka

I/IH(l)OpMaLII/II/I B 3JICKTPOHHBIX UCTOYHHUKAX WU KOHTPOJIUPYECMOM I/IHTepHeTe, Hay4daTCida CO31aBaThb

COOGIHGHI/IH " IIPOCKTEI, TOTOBUTH U ITPOBOJUTH HEOOJIbIIINE MMPpE3CHTalH.

JINYHOCTHBIE YHUBEpPCAJIbHbIE YueOHbIe AelicTBUS

VY mkonpHUKA OYAyT CHOPMUPOBAHEI:

y4e0OHO-TIO3HABATENBHBII HUHTEPEC K HOBOMY Y4eOHOMY MaTepHaly M CIoco0aM perieHUs
HOBOM 3a/a4H;

OpI/IeHTaHI/IH Ha IMOHUMAaHHUEC HpI/IHI/IH ycnexa BO BHeyqe6Hof/’1 JCATCIBPHOCTH, B TOM YHCJIC HAa
caMOaHallu3 W CAMOKOHTPOJb pe3yibTaTa, Ha aHajiu3 COOTBETCTBUSL PpE3yJIbTaTOB
TpeOOBaHMUSIM KOHKPETHOM 3a/1a4H;

CIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHUEB YCIICITHOCTH BHEYYSOHO! JCATEIBHOCTH;

Pel"y.]'lﬂTI/IBHl)Ie YHHUBEpPCAJIbHBbIC y‘leﬁﬂble HeﬁCTBHﬂ

Llxonvnux nayuumcsi:

IUTAHUPOBATh CBOM JEWCTBHUS B COOTBETCTBHHU C IIOCTABJICHHOW 3ahadell M yCIOBUSIMH €€
pean3anuy, B TOM YHUCJIe BO BHYyTPEHHEM IUIaHE;

YUUTHIBATh YCTAaHOBJICHHBIE MTPAaBUIIa B INIAHUPOBAHUU M KOHTPOJIE CIIOCO0a PEIICHUS;
OCYILECTBIIITh UTOTOBBII U MOIIATOBBIN KOHTPOJIb 110 PE3YJIbTaTY;

OLIEHUBATh MPAaBUIBLHOCTh BBINOJIHEHUS AEHCTBUSA Ha YPOBHE aJIeKBaTHON PETPOCIIEKTUBHOM
OLIEHKH COOTBETCTBHSI PE3YIbTAaTOB TPEOOBAHUAM JaHHOW 33/1a4M U 3aJa4HON 00nacTy;
aJIeKBaTHO BOCTIPUHHUMATH TPEIJIOKEHUS W OIEHKY YYHTEeIeW, TOBApHUINEH, pOAWUTENed U
JIpYruX JTHOAEH;

pasnuyate crnocol U pe3ynbTaT JeHCTBHSL.

Yuenux NOJYHYUmM 603MONCHOCMb HAYHUUMbCA.!

B COTPYJHHYECTBE C yUUTEIIEM CTABUTh HOBBIE YUeOHBIC 3aa4H;

IIPOABJIATE MMTO3HABATCIIbHYIO HHUIIUATUBY B y‘Ie6HOM COTPYAHHUYECTBE,

CaMOCTOSITEJIPHO aJI€KBAaTHO OLIEHMBATh NPaBUJIBHOCTH BBINOJHEHHS JACHCTBHUS U BHOCUTH
HEOOXOMMbIE KOPPEKTHUBHI B MCHOJTHEHHE KaK IO XOAY €ro peaju3allii, TaKk WU B KOHIIE
JeiCTBUS.

Ilo3HaBaTeIbLHBIE YHuBEpCaJlbHbIC yqeﬁm,le lleﬁCTBHH

Yuenux Haywumcs.

OCYIIECTBIIATH IIOMCK HEOOXO0MMOW MH(OPMAIMH JUTS BHIIOIHEHUS BHEYYEOHBIX 3aaHHM C
UCIIOJIb30BAHMEM YUEOHOW JIUTEpaTypbl U B OTKPBITOM WH(POPMAIMOHHOM IMPOCTPAHCTBE,
SHIUKIIONIEINH, CIIPAaBOYHUKOB (BKIIOYAsl AJICKTPOHHBIE, LU(POBBIE), KOHTPOIUPYEMOM
npoctpancTse HTEpHETA;

OCYIIECTBIIATH 3aruch ((prukcannio) BEIOOPOYHOH HH(POPMALIMK 00 OKPYXKAFOIIEM MUPE H O
cebe camoM, B TOM uucie ¢ momonrsio nHecTpymenToB UKT;

CTPOUTH COOOIICHUS, TPOSKTHI B YCTHOW M MUCBbMEHHOH (opme;

IPOBOJUTEH CPABHEHUE U KJIACCHU(PHKALIMIO 110 3aJaHHBIM KPUTEPHSIM;

YCTaHaBJIMNBATh MPUINHHO-CIICACTBCHHBLIC CBA3U B U3y4aCMOM Kpyre SIBJ]eHPIfI;



® CTPOWTH pacCyXxacHus B (OpMe CBSI3U MPOCTBIX CYXICHHI 00 OOBEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBSI3SX;

Yuenux ROJIYHuUm 603MONCHOCMb HAYUUMbCA.!

®  OCYHICCTBIISITH PACIIMPEHHBIM MOUCK MH(OpMAIMU C HCTIOIB30BaHHUEM PECYpPCOB OUOIHOTEK
u cetu HTEpHET;

® 3ammchIBaTh, (QHUKCHPOBATH WHGPOPMAIIHIO 00 OKPYKAIOMEM MHpPE C IOMOIIBIO
uHctpymenToB UKT;

® OCO3HAHHO U NMPOU3BOJIHHO CTPOHUTH COOOIIEHMSI B YCTHOM M MUCHMEHHOH (opme;

®  OCYIIECTBJIATH BEIOOP Hanboee 2 (HEKTUBHBIX CITIOCOOOB PEIICHUS 3a71a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHH;

®  OCYIIECTBIATH CHHTE3 KaK COCTABIIEHHE IENOT0 M3 YaCTEH, CAMOCTOSATENBHO JIOCTpauBas u
BOCITOJTHSISI HEJIOCTAIOIINE KOMIIOHEHTBI;

® OCYUICCTBISITh CpPAaBHEHUE, CEPHALHUIO W KIAacCU(PHUKAINIO, CAaMOCTOSTEIBHO BHIOHpas
OCHOBAHWUSI Y KPUTEPHUH TSI YKA3aHHBIX JIOTHYECKHUX OTEPaIlnii;

® CTPOWTH JIOTHYECKOE pACCYXICHUE, BKIIOYAIOIIee YCTAHOBICHNE PUINHHO-CIIEICTBEHHBIX
CBSI3CH;

KoMMyHHKaTHBHBIEC YHUBEpPCAJbHbIE Y4eOHbIe 1eiicTBUS

Yuenux Haywumcs.

® aJEKBATHO HCIIOJIb30BaTh KOMMYHHKATUBHBIE, MPEXKAE BCErO0 — PEUEBBIC, CPEICTBA IS
perieHusT pa3IudHbIX KOMMYHHKATHUBHBIX 3a/1ad, CTPOUTH MOHOJIOTHYECKOE COOOIIEHHE,
BJIAJIETh JTUAOTUYECKOH (HOpMOIl KOMMYHHWKAIIMU, UCIONB3YyS, B TOM YHUCIE CPEICTBA H
uHcTpyMeHThl UKT ¥ TUCTaHIIMOHHOTO OOIEHUS;

®  JIOMYyCKAaTh BO3MOXHOCTH CYIIIECTBOBAHUS Y JIIOJCH PA3IUYHBIX TOUCK 3PCHHUSI, B TOM YHCIIE
HE COBHAJAMIIMX C €ro COOCTBEHHOH,M OPHCHTHPOBATHCA Ha ITO3WIHI0 IapTHEpa B
OOILEHNH U B3aUMOJCICTBHH;

® VUWUTHIBATh pPA3HbIE MHEHUSI U CTPEMUTHCA K KOOpAWMHAIMHU PA3NUYHBIX TO3ULHUNA B
COTPYTHHYECTBE;

e (JopmynrpoBaTs COOCTBEHHOE MHEHHUE U TIO3UIHIO;

® JIOTOBapHBATHCA U MPHUXOANUTH K OOMIEMY PEIICHUI0 B COBMECTHOW AEATEIHHOCTH, B TOM
YUCJIC B CUTYaIluH CTOJIKHOBEHUS HHTEPECOB;

®  33/1aBaTh BOIPOCHI;

®  HCIIOJIb30BaTh pPeUb AJISl PETYIISILIMHA CBOETO JEHCTBUS;

®  aJeKBATHO HCIOJB30BATH PEUEBBIC CPEACTBA IS PEUICHUS PA3TMIHBIX KOMMYHUKATUBHBIX
3aJ1a4, CTPOUTHh MOHOJIOTHYECKOE BHICKa3bIBAHUE, BIAJICTh JHAIOTUIECKON (OPMOI pedn.

Yuenux ROJIY4uUm 603MONCHOCMb HAYHUUMbCA.!

YYHUTHIBATh U KOOPJAMHUPOBATH B COTPYJHHYSCTBE OTIMYHBIE OT COOCTBCHHON MO3WMIUU APYTUX
JIIOJIEH;

YYHATHIBATh pa3Hble MHEHUS U HHTEPECHl 1 00OCHOBBIBATH COOCTBEHHYIO TIO3HIINIO;

MOHUMATh OTHOCUTEJILHOCTh MHEHHI U TIOJIXO/IOB K PEUICHHUIO MTPOOJIEMBI,

apryMEeHTHUPOBAThH CBOIO MO3UIUIO U KOOPIWHUPOBATH €€ C MO3UIMSIMH ITAPTHEPOB B COTPYTHUIECTBE
NpY BBIPa0OTKE OOIIETO PEICHUs] B COBMECTHOM JEATEIILHOCTH;

3aJ1aBaTh BOIPOCHI, HEOOXOAMMEIE JJIsi OPraHU3aIUl COOCTBEHHOH JEATEILHOCTH U COTPYHUYECTBA
C TapTHEPOM;

OCYUICCTBJIATH B3aMMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUYCCTBE HCO6XO):[I/IMYIO B3aMMOIIOMOIb,
aJICKBaTHO MCIIOJIB30BATh PeUb JUIsl IJIAHUPOBAHUS U PETYIISIIIUUA CBOCH ACSITEIHHOCTH,

aZeKBaTHO MCIOJB30BaTh peUeBBbIe cpeacTtBa IS J(PQPEKTUBHOTO PEIICHHUS pPa3HOOOpa3HBIX
KOMMYHUKAaTHUBHBIX 3a/1a4.



IIpenmeTHBIE pe3yabTaThI

S kiace

- IEPEHOCUTH CBOOOAHO, MIMPOKO 3HAHUS C OAHOTO SIBJICHUS Ha IPYToOE;

- OTOMpaTh HEOOXOJMMbIE 3HAHHS U3 O0BIIOro 00bEMa HH(OPMAIINY;

- KOHCTPYHPOBATh 3HAHUS;

- IOJIb30BATHCSI SHIUKIIONEIUSIMH, CIIPABOYHUKAMH, KHUTAaMH 00IEePa3BUBAaIOIIETO XapaKTepa;
- BBICKA3bIBaTh CO/IEPIKATEIBHO CBOIO MBICIH, UICIO;

- (hopMyIMPOBATH MPOCTHIE BBIBOJBI HA OCHOBE JBYX — TPEX OIBITOB;

- penath CaMOCTOSTENEHO TBOPUECKHUE 3aaHus, YCIOKHSIS UX;

- CBOOOIHO BJIAJIETh OTIEPAIIIOHHBIMU CIIOCO0AMU YCBOCHHUS 3HAHUH;

- IEPEXOIUTh CBOOOIHO OT IPOCTOr'0, YACTHOI'O K 00JIee CII0KHOMY, 00IEMY.

Ilocne uzyuenusa 0anno20 Kypca no peanu3auyuu 0CHOGHOIU Yeau yuaujuecsa 00aMHCHbl 3HAMb:
1) Uto u3yJaroT npeaMeTsl (PU3UKH, XUMHH, ONOJIOTHH, aCTPOHOMUH, Teorpadry U SKOJIOTUH?
2) CBoiicTBa BEIECTB, UCTIONB3YEMBIX B OBITY, MEIUIMHE, CTPOUTENILCTBE U T.J., 00paIlaThCs C JaHHBIMU
BellecTBaMu, cobmoas mpasmia Th.

3) Ucrtopuro pa3BuTs XuMuH, (PU3UKH, OMOIOTHH, aCTPOHOMHH, T€OTPaQUH U IKOJIOTHH.

4) OcHOBHBIE dTaMbl )XU3HU U AedarensHoct M.B. Jlomonocosa u [I.11. Menneneena.

5) BrusiHue yenoBeka Ha IPUPOY.

6) MpU3HAKH XUMHUYECKUX U (PU3NUECKUX SBICHUI.

7) KpyroBOpOT BEIIECTB B BO3TyX€E, B BOAE U 3eMHOU KOpE.

Yuawgueca oonscnot ymems:

1) OTnu4aTh IPOCTOE BEIIECTBO OT CIOXKHOTO, BEIIECTBO OT CMECH.

2) OTnn4ath (PU3HYECKUE SIBICHUS OT XUMUIECKHX.

3) PaGoTathb ¢ mpoCTEUIINM XUMHYECKHM 000PYAOBaHHUEM.

4) IlimraHnpoBaTh U MPOBOIUTE IIPOCTEHTIIHIE SKCTICPUMEHTEI.

5) OnuceIBaTh SIBICHUS.

3.Conep:xanue NporpaMMbl BHEYPOYHOI 1eATeJLHOCTH 110 KypCy
«Yyneca HayKH U PUPOALD)

Conepxanue 3anaTuii 1 I moxysis:

1.1.Beeoenue ¢ odpazosamenvHylo npozpammy

Teopemuueckas uacmy. 3HAKOMCTBO JIeTel ¢ HENAMU U 3a7a4aMi 00beIMHEHHs, C TIPaBUIIaMH TIOBEJCHHUS TIPU
NPOBEJICHUHU OIBITOB, SKCIIEPUMEHTOB, HAOMIOJeHNH; TEXHUKA O€30MacHOCTH.

Ipaxmuueckas yacmo. 1lokasz ¢unpma « TpaBMaTu3M» U €ro 00CyXICHUE.

1.2.Heckyunasa o6uonozus

Teopemuueckas uacmo. Y TUBUTENIbHAs HAyKa — OMonorusi. OCHOBHBIEC TEPMUHBL. Y YEHBIE U MIEPBOOTKPBIBATEIH
B oOyactn Omojyornu. JKWBBIC M HEKHWBBIE OpPraHu3Mbl. OpraHWYECKHE BEIIECTBA: OCIKH, YKHPHI, YTIIEBOIBI.
MukpoOuonorust - 06akrepud W TuleceHb. Mukpockon, ero crpoenue. CtpoeHune cemeHd. JKuBas KieTka
pacTeHHsl U KMBOTHOTO. PacTurenbHeiii Mup. OnacHsie U MOJIE3HBIE pacTeHHsl pOAHOro Kpas. Kak BbpacTuTh
pacrenue. JKHBOTHBIN MUD Ha pa3HBIX KOHTHHEHTax 3emiu. MectHas ¢ayHa. [loBenenne »xuBoTHBIX. OTIacHEIE
’KHBOTHBIE Y HaceKoMbIe. Kak yXaknBaTh 3a JJOMAlTHUM ITHTOMIIEM.

Ipaxmuueckas yacms. OnbiT «llanment, ckopee, xuB?» (0enkn U X QyHKIMH); ONbIT «[loueMy HYKHO MBITh
pyku?» u «B3anmooTHOwmIeHHs OakTepwii M TUIECEHW» (M3ydeHHE OaKTEpHid, MUKPOOPTraHU3MOB); OIIBIT
«JInucronucanme» (porocunTes); onbIT «J[AOUPUHT MIT KAPTOITKW» (CBET HEOOXOAMM I POTOCUHTE3A); OIBIT
«Topmo3 j1st pacTeHUi» (CBET B ’KM3HM pacTeHMid); ombIT «Kak aBuraerca yiautka?» (IpUCIOCOOIEHUS s
NepeIBIKEHUS );9KCIIEPUMEHTBl ¢ TpOpaliBaHueM ceMsH Qaconu; omblT «[louyemy He MEp3HYT KUTBI?» H
«IIImens 1 Myxay» (OTIMYNE XOJIOAHOKPOBHBIX U TEIJIOKPOBHBIE )KUBOTHBIX ).



1.3. 3anumamenvnas xumus

Teopemuueckas uacmy. OCHOBHBIE TEPMHUHBI XUMUU. [[puMeHeHe XUMUN B TIOBCEAHEBHOM KU3HU. OCHOBHBIC
yuUeHble ¥ TIEPBOOTKpBIBaTeN. AToM. Monekynbl. Tpu cOCTOSIHUS BEILIECTB; TBEPIOE, KHUIKOE U ra3000pas3Hoe.
UYro Takoe kpuctauibl. Boma u ee cBoiicTBa. XUMHUYECKHE PEAKIMM: COSOUHEHHS, PA3IOKEHHS, 3aMEILCHUS.
Yro Takoe KaTaau3aToOpsl U MHIMOWTOPHI, W AJIS YEr0 OHM HyXHbl. YTO Takoe cMech, PacTBOp, CYCIEH3HS,
KOJJIOUJTHBIA pacTBOp, 3MyJsbcus. KUCIOTHI M I1Ienodd, 9TO 3TO TAaKOe M JUI1 Yero OHM HYXKHbI. UTo Takoe
MHAMKATOPBI, U YETO OHU HY>KHBL. YTJIEPOJ - BAKHBIN 3JIEMEHT Ha 3eMIIE.

IIpaxkmuueckas yacmv. OUbIT «J{BHXKEHNE MOJIEKYJ KUIKOCTH» (CpaBHEHUE ABMKEHUSI MOJIEKYJ B XOJIOAHOW U
ropsuer Bojne); OombIT «KOJIeKIs KpUCTAUIOB» W «XPYyCTaJbHBIE» filla (COCTOSHHE BEIECTB); OIBIT
«Kumnenne xonmogHolt Bombel» (CBOMCTBa BOABI); OMBIT «B3phIB B mMakeTey» (XMMHUYECKHE PEAKIWH); OIBIT
«Jleraromue 6aHOUKM» (peakuys ¢ BBLACICHUEM YIIEKHUCIOTO0 ra3a); onbiT «CymneprneHa» (peakius pa3iosKeHHsI
nepekucu Bojopoza»; onbIT «lleHHbIl (oHTaH» (9K30TepMHuuecKas peakuus); onbelT «MexaHudeckoe
paszeneHre cCMecH IMpH MOMOIIM BO3AYIIHOTO MIapHKa» (pa3fefieHHe COJIM M MOJIOTOrO TMepla); OMBIT
«cuezaronuii caxap» (BUIBI CMECEH M UX CBOWMCTBA); OMBIT «CheTOOHBIN KiIeh» (M3rOTaBIMBAEM KOJUIOHMTHBIH
pactBop»; omnblT «CMech Macia ¥ BOAbD (M3rOTAaBIMBAaEM OMYJBCHIO); ONBIT «Pe3nHOBOE  SAHIION»
( B3amMoJeicTBrE IIET0YH ¢ KUCIO0TOM); onbIT «HeBuanmas konay» (B3auMopaencTBue GochopHOM KHCIOTH U
MOJIOKA); ONBIT «YMHBIA Hom» (ompeneneHue coAep)KaHuEe Kpaxmaiaa B MNpoJyKTax); onbIT «LlBeTHble
¢anTazum» (CTpoeHHE MOJIEKYJ MbUIA U MX CBOWCTBa); ombIT «CepebpsiHoe siino» n «CBeuka U MaruyecKui
ctakan», «[lomydenue yrineposaa u3 MMCThEB pacTeHH» (YTIAEPOI U €TO CBOICTBA)

O:xnpaemsie pesyasTatsl o I moay.to.

Obyuarowuecst O0IICHbL 3HAMb.!

-4TO U3y4aeT OMOJIOTHS, KaK HayKa;

- pacTeHHs1, UX BHIBI, YCIOBHUS HEOOXOAMMBIE JJIsl POCTA, YaCTH PACTCHUI;

-)KUBOTHBIE, UX BUJIbI, Cpeia OOUTAHUSI, YCIOBHSI HKU3HHU;

- CTPOCHUE MUKPOCKOIIA, €0 OCHOBHBIE YaCTH;

- YTO M3YyYaeT XUMHUS KaK HayKa,

- OCHOBHBIC 3JIEMCHTBI CTPOCHHSI BEIIECTBA - SJIEMEHTAPHBIC YACTHIIBI - ATOM M MOJICKYJIa;
- arperaTHbIe COCTOSIHUS BEIIECTB M UX TPEBPAIICHHUS.

Obyuarowuecs OONAHCHBI YMEMb.

- OTJINYATh SJOBHUTHIE PACTEHUS OT JICKAPCTBEHHBIX;

- MTOJIL30BATKLCS CIIPABOYHUKAMU-ONPEACTUTEISMU;

- TIOJIb30BATHCSI MUKPOCKOIIOM CaMOCTOSITEIBHO;

- IPOBOJIUTH CAMOCTOSITENIFHO NMPOCTEHIITAE OTBITH ¥ SKCIIEPUMEHTHI;

- IPOBOJUTH OMBITHI MO BHIPAIIMBAHUIO KPUCTAIUIOB B IOMAIIHUX YCIOBHSIX.

Coaepxanue 3ansaTuii 1 I moxyns:

2.1. @u3zuxa 6e3 popmyn)

Teopemuueckas yacms.Pu3uka, xkak Hayka. dusmueckue NpuOOpHI, Pu3NUecKne BETHYHHBI M (HUIUUECKHUC
apnenusi. CUibl B IPUPOJIE — CHJIa TPEHUS, CHJIa TSDKECTH, CHIIa BBITAJIKUBAHUS, adpoJMHaMHUUecKas cuia. Uto
TaKoe TEIUIO M Kak oHO mnepemaércs? DnekTpuuecTBo. OT dero 3aBUCHT TOK? UTO Takoe 3JIEKTPOMarHUTHBIC
BOJIHBI? MarnuTHOe mosie. UTo Takoe Macca M Bec, 4eM OTIIMYAIOTCA APYT OT Apyra. MHepuus u uid 9ero oHa
HYXHa.

Ipaxmuueckas yacms. OnblT «Kak «yBuaeTs» mone?» (HampaBiIeHHUs MarHUTHOTO TOJsI, CHIJIOBBIE JIMHHUM);
onblT «Bcerna 1M MOXXHO BepuTh KoMIlacy?» (MarHUTHOE IOJe, ACHCTBHE METAaUIOB HAa KOMIIAC); OIBIT
«O0HapyKeHUe IEKTPUUECKOTro MoJis» (HabmomaeM 3reKTpryeckoe mnose); onbiT «CoOupaeM 3JIEKTPOCKOID»
(coOupaem mpuOOp, MO3BOJSIOMIMK MPHOIUZUTENFHO M3MEPHUTH 3JEKTpHUYECKHH 3apsn); ombT «Mcmapenue
TBEPIBIX BELIECTBY (COCTOSHUS BELIECTB, BOTOHKA); ONBIT «YTO MaeT 3 yaitHuKa?» (ra3oo0pa3HOe COCTOSHUE
BemiecTB); onbIT «llepeTsruBanue cTymna» (cioxxkeHue cui); onbIT «MHEepTHBIH domuanT» u «KTto mampme?» (0T
Yero 3aBUCHT cuiia mHepuuH); onblT «Cuia B Geccunun» (ueHTpoOexHas cuia); onblT «[loTeHumansHas u
KuHeTnueckas sHeprus» u «Kyna «cdesaer» sHeprus» (MpeBpamieHud SHEPIruu); onbIT «Beca n uyneca» u
«HeBecomocTh 0e3 opOuTHIY(Macca M BeC ABIDKYIIErocs Tena); ombIT «Bompoc pedpom» m «HBIpsuTbIuK
Hexapta»(naBneHue).



2.2.3aza00unas acmponomusn

Teopemuueckas uacms. Yto mzydaer actpoHomus? Ilnmanersl conmHeuHod cucteMbl. Kakoe ono ComHue?
[Touemy cBetut Comnre? Temmneparypa Connna. [tanerst — netu Comania. Mepkypuit — Opart JIynel. Bernepa
— SIOBUTHIN BO3AyX. Mapc — pxaBas maHeta. Mup minaner-rurantoB. Cembs lOnurepa. OkonblioBaHHBIN
CatypH co cBouM cemeicTBoM. [[Ba Opara-Onm3Hena — Ypan u HentyH. B mapctBe TbMBI M Xo0J0Aa Ha
[Tnyrone m Xapone. KomMera — CHeXHBIH AUpMXKaOIb. MeTeopsl — «Iamarolne 3Be3abDy. METCOPUTHI —
uHoIulaHeTsiHe B mkady. OnacHble acrepouibl. Uto Takoe co3Besaue? CtopoHsbl cBeta. [louemy 3BE3aHOE HEOO
Bpamaercs? Bpamenue 3emnu — neHb U Houb. 3emuid u3 kocmoca. ®opma 3emmn. Connue, 3emius u JlyHa
Bpamenue 3emnu Bokpyr Connua. Uto takoe ron? Uro takoe mecsn? Bpemena roga. Kak Mensercs npupoja B
pa3Hoe BpeMms roja.

Ipaxmuueckas ywacmo. OnbIT «JlyHa u 3emnsan(nenTpodexnas cuia); onblT «Kak HaprcoBats 3mumnc?» (pucyem
opbuty 3emin); onblT «CMeHa BpeMeH rofa Ipu momolnu rinodyca M jJaMobDy (CMEHa BpeMEH rofa); OIBIT
«3Be3aBpl — cocenu»(IBIKEHHE 3Be37 MO Kpyry); ombIT «llepeMerieHne TuraHeT (IBIKEHUE IUTAHET); OIBIT
«Kyna HampaBiieH XBOCT KOMETBD (M3y4aeM KOMETHI); ONBIT «OTKy/a JETAT METeopsI?» (M3yyaeM MeTeopsl U
METEOPHTEI).

2.3.Yenexamenvnasn zeozpaghusn

Teopemuueckass uacms.Paznenst reorpaduu (Teonorus, MHUHEPAIOTHS, KapTorpadus, MeETeoposIoTus).
TekToHHYECKHE MPOIIECChl BHYTPH 3eMitd, 3eMiieTpsicerus. [lone3nbie MckonaeMbie. JlparoneHHbe MUHEPATBIL.
I'eorpaduaeckas kapra. ['mobyc. Dnementsl penbeda. Uro BHyTpm 3emmnu. Bynkansl. [loBepxHOCTH 3emin:
MaTepHKH U oKeaHbl. MeTeoponorus — Hayka o noroge. Obnaka. [loroaHsie siBIeHUS.

Tpaxmuueckasn yacmo. DxcnepumenT «I omyboe HEOO0» (IUCTIepCUsl — MPOLIECC PA3I0KESHUS CBETa Ha CIEKTP);
onbIT «O0;ako B OyTBUTKE» (Kak (GopMHUPYIOTCS o0jaka); omblT «KpyroBopoT BOIBI B MpHpoae» (Mporiecc
MIOCTOSIHHOTO TepeMenieHns Bojabl Ha 3emie); ombIT «Kak mosBisercs pamyra» (IpeloMJIeHHE CONHEYHBIX
Jy4dell B JIOKAEBBIX KaIlisiX); onbIT «Pa3nmuB HeTu B okeaHe» (BIUsSHHE HE(DTH HA JKUBBIC OPraHU3MBbI); OIBIT
«ITouemy omacen AticOepr?» (oTpUaTenbHas pojib aiicOepra B HU3HU UYEIIOBEKA); OMBITHI C MIECKOM W TJIMHOM
(cBoiicTBa mecka W THUHBI); ONBIT «VI3Bep)KeHWe ByNKaHa» (MOAENh BYJKaHA, IIOYEMY TPOUCXOIUT
U3BEpIKCHNUE); paboTa ¢ HAyYHOU JINTEPaTypOid, KOHTYPHBIMH KapTaMH, IJI00ycoM.

OxugaemMble pe3yJbTaThl O OKOHYAHUIO 00y4yenus mo 11 moay.iro.
Obyuarowuecst 6yoym sHams.

- TpUMEpHl (PU3UYECKUX TPUOOPOB, (U3NYECKHE BEIUYMH U (U3NYECKHE SBICHHMA, MOHUMAaTh, B Ye€M HX
OTITNYHS;

- OT 4eT0 3aBUCHUT CHJIa TSHKECTH;

- 4YTO TaKO€ TEIUIO U KaK OHO nepenaércs;

- TIOHATHE AJIEKTPUIECTBA U AIEKTPOMArHUTHBIX BOIH;

- BUJIBI TTOJIE3HBIX UCKOITAEMBIX 1 MUHEPAJIOB;

- pa3iauuHbIC CTUXUITHBIC OCJCTBHS U CIIOCOOBI JCHCTBUS B CIIy4ae ONMACHOCTH;

- IIOHATHE «CO3BE3/INE», BUBI HEOSCHBIX CBETUJI B MOPSIKE YIAIEHHOCTH OT 3EMIIH;
- CTOpOHBI CBETA;

- IPUHIIUAITE OPUEHTUPOBAHUS Ha KapTe U I1o0yce;

- IOHATUE CYTOK, IPUYUHY CMEHBI JHS U HOYH;

- TIOHATHE TOJ]a U U3MEHEHHsI B IIPUPO/IE B pa3HbIE BpEMEHa Tojia;

- OCHOBHBIC CITOW 3E€MJIM, MATEPUKU U OKEAHBI 3EMIIH;

- OCHOBHBIE IPUPOTHBIC SIBJICHUS.

Obyuarowuecst 6yoymymems:

- MTOJIL30BATHLCS KAPTAMH H TII00YCOM;

- pa3In4aTh Ha KapTe dJIEMEHTHI penbeda;

- CAMOCTOSTEIILHO MMPOBOIUTH MPOCTEHIIINE OIBITHI, SKCIIEPUMEHTHI U HAOIIOACHUS;

- TIOJTb30BAThHCS PUZNIECKIM 000pyTOBAHHEM;

-CaMOCTOSITENBHO TOJIB30BATHCSI HAYYHOU U CIIPaBOYHOM JINTEPATYpOU;

- pa3nIu4aTh OCHOBHBIE CO3BE3AMs Ha HeOe;

- OIPEJEINATh CTOPOHBI CBETA IO KOMIIACY;

- TOATOTOBHUTH IMPOEKT MO BBEIOpaHHOW Teme, cHOpMYJIHpPOBaTH TUIOTE3y W 3aJa4d JUIS €€ HCCICAOBAHHMS;
3alUTUTH CBOM MPOEKT Iepe]] CBEPCTHUKAMHU.



Coaepxanne 3anaTuii jis 11 monyns:

Hmozoewie 3anamusn

Teopemuueckaa uacmo. llogBeneHue UTOroB paboTbl 3a rof. IloAroToBKa K OTYETHOMY BBICTYILICHUIO
«BonmeOHbIe yyeCca HAYKN»

Ilpaxmuueckas yacmo. VIToroBas aTTecTalusl B BUAE 3aLIUTHl TBOPUYECKOrO MPOEKTa (JETH MHUIIYT CaMH INPH
HEeOOJIBIION MTOMOIIM IleJlarora Ha NpoTsDKeHHH u3ydeHus Il momysst mporpammsl). OTUeTHOE MOKa3aTeIbHOE
BBICTYIUIEHUE 00yUaromuxcsi «BornieOHbie dyaeca HayKm».

TemaTH4yeckoe MNJIaHUPOBAHUE

Ne HasBanue pasnena Ucnonp3oBanue | KommuecTBo yacos
/o mhpoBoTO 10 y4eOHOMY
00opyToBaHHS TUIaHy
nentpa «Touka
pocTa»
1 | Imoayab «3aHUMATeIbHbIE HAYKH)»: Hatuuk pH 15
1.1. BBenenue B 00pa30BaTeIbHYIO IPOTPaMMy Ha6op 1
1.2. Heckyunas Ouosorus PEaKTUBOB 6
1.3. 3anmMaTenpHAs XUMHAS OI'DTHUA 8
Xumusi
2 | Il mopyss «BoJme0HbIe Yyaeca HAYKH»: 17
2.1.®uznka 6e3 hopmyn 6
2.2.3aragouHas aCTPOHOMUS 4
2.3.YBnekarenpHast reorpadus 7
3 | III moxgyas UToroBeie 3aHsATHS 2
Bcero 34
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— «lToueMy HYX)HO MBITh
PYKU?» 1
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OakTepuil M TIIECCHNY)
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4(3)

DOTOCUHTES3 U PACTECHUS
u cBeT (OTBITHI —
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«TopmMo3 a5 pacTeHU»)

5(4)

I[IpeBpamenue noberos u
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Hudposas
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6(5)
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KOJUICKITHIO CIICIIOBY)
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8(1)
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9(2)
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MOJIEKYJIIPHOE CTPOCHHE
BemecTBa (OmbIT —
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KUIKOCTH)

10(3)

[IpeBpalieHue BemecTra
(OnpiT —«Komnekmus
KPHUCTAJLIOBY)

11(4)

PactBop (OmbIT —
«Mcuezarommii caxapy).

12(5)

Omynscust (OnsIT —
«CMmech Macia ¥ BOJIbI»)

13(6)

KucioTtsl n menouu

Hatuuk pH




(OmbiT — «domanrauii
JTUMOHAI»)

14(7)

HNumukaropsr (OmbIT —
«HarypanbHblit
WHJIUKATOP
KHCJIOTHOCTH» U
«YMHBIH HOMY»)

Hatuuk pH

15(8)

IIpomeskyTouHas
arrecTanus
(Onaumnuana)

16(1)

Uro takoe ¢pusuka’?
(3ananue — puznyecKue
SIBJICHHSI BOKPYT MEHS1)

17Q2)

BemectBo u nosne (OmbIT
«Bceraa a1 MOXXHO
BEPUTh KOMTAcy?»)

18(3)

OCHOBHEBIE COCTOSTHUS
BemecTBa (OmwiT — «YUTO
UOeT U3 YaiiHuKa?» u

« cmapenne TBEpIbIX
BEIIIECTBY)

JlaTunk
TeMIepaTypbl

19(4)

LenTpoOexHast «cuia»
(OmpiT — «Cuna B
Oeccrmmy)

20(5)

Macca u Bec (OnpIT —
«Beca u uygeca» u
«HeBecomocTs 0e3
OpOUTEI»)

21(6)

JlaBnenue (OmpIT -
«Hpipanpmuk [exapray)

1

3aragounasi acrponomus (44)

22(1)

UYro nuzyvaer
actponomus? (3aganme
cAenaTh MakeT
CoJTHEYHOH CHCTEMBI)

1

23(2)

Wnnro3us mysst (OmbIT —
«Benuka nu JIyHa?»)

24(3)

CmMmeHa BpeMeH roja
(OrmpiT — «C™MeHa BpeMeH
rozia Ipyu MOMOIIHU
rio0yca M JIaMIIbD»)

25(4)

3Be3nHOe HEOO HaL
rojioBoit (Uzyuaem kapty
3BE3HOTO HEeba)

YBiekarteabHasi reorpapus (7 1)

26(1)

Uro m3yuaer reorpadusi?
(Pabora ¢ rmobycom u
KapToi)

1

1

27(2)

Benukue
reorpauieckue
otkpsiTHs (Pabora ¢
HaYYHO -
MI03HABATEIHHOU
JTUTEPATYPOH, HUITBEM
Mpo reorpauueckue
OTKPBITHSI)




28(3) | CemunBerHas apka 1 1
(OmprT — «Kak
TTOSIBIISIETCS payTa?y)

29(4) | AiicOepru — ruaBaromme 1 1
rops! (OnbiT — «Ilouemy
omnaceH Aiicoepr?y»)

30(5) | Kak nosiBuiuch 1 1
ByJKaHbI? (ONBIT —
«U3BeprkeHne ByJIKaHa)

31(6) | Marepuku u CtpaHsl 1 1
(paboTa ¢ KOHTYPHBIMHU
KapTamu)

32(7) | Kak mosiBHIHCH 1 11

BynKaHbl? (OmBIT —
«3BepKeHIE BYJTKAHAY)

33(1) | [HokazaTtenbHOE 1 1
BEICTYIUICHUE
00yJaronIXxCcst
«BomnmebnpIe Tyaeca
HAYKH»

34(2) | HroroBast aTTecTAMs 1 1
(3ammTa TBOpYECKOTO
NPOEKTA)

Jlureparypa i yuuTeJs:

3anumarenbHble 3anaHus U 3 dexTHbie onbITh o xuMuu. b.JI.Crenun, JI.FO.AnnkGeposa. « IPOD A,
M., 2002

JlutepaTypa A1l YUEeHMKOB:

«Xumus qig cambix MajieHpKux» Cocrtasureis: C.B. Camuesa MOY COII Ne 17
Kawnra mo xumuu ais qomamraero urenus. b.J[.Cremun, JI.}FO.Anmuk6eposa. « XUMUS», M., 1995
3anuMarenbHbIe onbITH MO0 xuMun. B.H.Anexkcuncknii. «[TPOCBEILIEHUE», M., 1995
Yyneca Ha BEIOOp MM XUMHUYECKUE ONBITHI U1t HOBUYKOB. O. Onbrun. M.:[et. nut., 1987
Xumus B kaptunkax. Kypsiuas M. — M. Jler. Jlur., 1992
Ounukionenus it gerei. Tom 17. Xumusa. «KABAHTA», M., 2003

HNHTepHeT-pecypcesl
hitp://www.en.edurw/ ECTECTBEeHHOHAYYHBII 00pa30BaTeNBHBIN OPTAI.
http:/www.alhimik.ro/ - AJIXVMHUK - BaIm moMomHuK, JOIMaH B MOPE XUMHUIECKHUX BEIIECTB U SIBICHHM.
http://college.ru/chemistry/index.php OTKpBITLIfI KOJUICIK: XUMUA
http://grokhovs.chat.ru/chemhist.html BceoOrmast uctopust xumun. Bo3HUKHOBEHHE M PA3BUTHE XUMHUH C
npeBHeummx Bpemen 10 XVII Beka.
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