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IosicHuTeNLHASA 3aIIMCKA

B cBsa3m ¢ mepexomoM Ha HOBBIH 00pa3oBaTeIbHBIA CTAaHIAPT B HACTOAIISE BpeMs BHEYpOUIHAsS
JESITENbHOCTD SIBJISICTCS HEOTHEMJIEMOM 4acThlO0 Yy4eOHO-BOCIMTATEIBHOIO Ipoliecca U OJHOH u3 dopm
OpraHU3aluy CBOOOAHOTO BPEMEHH yUaluXcsl.

Hopwmatusnyto MIPaBOBYIO OCHOBY HacTosAel paboueii MIpOrpaMMBbl
COCTABIISIIOT CIEAYIOLINE JOKYMEHTHI:

1. @enepanbublii 3akoH "OO0  oOpasoBaHMM B Poccuiickoit ~ ®eneparyn” oT
29.12.2012 Ne 273-03

2. Crparerust HanmmoHambHOUW Oe3omacHocTH Poccuiickoit ®enepanuu, Yka3 I[lpesumenta
Poccuiickori ®@eneparuu ot 2 wurons 2021 r. Ne 400 «O Crparernu HalMOHAIBHOW 0€30MaCHOCTH
Poccuiickoit @enepanuny.

3. IIpuka3 MunucrepctBa npocenienus: Poccutickoii @eneparuu ot 31.05.2021

No 286 «O0 yrBepkiaeHUM (QenepalbHOrO0 TOCYAApCTBEHHOTO 00pa30oBaTEIBLHOTO CTaHIapTa
HadainbpHOTro 00Iero oopazosanus» (3apeructpupoad Muntoctom Poccun 05.07.2021 Ne 64100).

4.  Tlpuxa3 MunucrepcTBa npocseuienus: Poccuiickoii @eneparmu ot 18.07.2022

Ne 569 «O BHeceHuM HM3MEHEHHH B (eiepalbHbI TOCYJapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
HadanbpHOTro 00Iero oopazoBanus» (3apeructpupoad MuntoctoMm Poccun 17.08.2022 Ne 69676).

5. IIpuka3 MunucrepctBa npocenienus: Poccutickoit @eaepanmu ot 18.05.2023

Ne 372 «OO6 ytBepxkIeHHH QenepanbHOil 00pa30BaTeNbHON TPOTpaMMbl Ha4aJbHOTO O0OIIero
oOpazoBanus» (3apeructpuposan MuntoctoM Poccnu 12.07.2023 Ne 74229).

AKmyanbHocmb HACTOAIEH MPOTrpaMMBI COCTOUT B TOM, YTO OHA CO3/aéT YCIOBUS JJI COLUAIbHOM
ajanTanuy Mpu OoOy4YEeHWH B HAYaNbHOW INKOJIE, TBOPYECKOH camopealu3aliy JIMYHOCTH peOEHKka, a
[JIABHOE - HaIpaBjeHa Ha (OPMUPOBAaHME MHTEpECA M IOJIOKUTEIBHOIO OTHOLICHUS K €CTECTBEHHBIM
HayKaM.

Ileoazozuueckana yenecoodpaznocms TAHHOW NPOrpaMMBbl 3aKIIOYAETCS B TOM, 4YTO PEOEHOK He
MIPOCTO U3y9aeT OCHOBBI €CTECTBEHHBIX HAYK U UX B3aUMOCBSI3U, HO M TIO3HAET ceOsI B K101 U3 HuX. Takoit
OPUHIMI OOy4eHUs! co3qaéT B peOEHKe KOM(OPTHOE MHPOOUIYIIEHHE, CIOCOOCTBYET (OPMUPOBAHHIO
a/IeKBaTHOM CaMOOIICHKHU M KaK CJIEACTBUE, PAa3BUTHIO TApMOHUYHON JINYHOCTH.

Hogusna npozpammpr. OOIEN3BECTHO, YTO OCHOBBI MHUPOBO33PEHHS UEJIOBEKA 3aKJIabIBAIOTCSA B
JeTCKOM M paHHEM LIKOJIbHOM Bo3pacte. llpenomaBaHne ecTeCTBEHHBIX HAayK B IIKOJIE JIOCTATOYHO
OOIIMPHO W TmpelyiaraeT JeTsM HadalbHble CBEJCHUS W3 (DU3UKH, XUMUH, OWOJIOTHH, aCTPOHOMUH,
reorpaduu u sxkonorun. O HAKO, HE CMOTPS Ha OOBEIUHSIIONINN B c€0€ BCE 3TH 3JIEMEHThI €CTECTBEHHBIX
HayK Y4eOHHK, UCTIOJIb3YEMBbIi B HAYaJIbHOM IIKOJIE, HAyYHbIe (PAKThl H3Y4alOTCs KX B OTACIBHOCTH,
MIPU 3TOM TPAKTHUYECKH HE BBIJEISIOTCS B3aMMOCBSI3H MEX Iy HUMH. OO0y4eHHUe B IIKOJIE YACTO OMUPACTCS
Ha 3ayduBaHME OOJIBILIOTO KOJMYECTBAa (haKTHUECKOTO MaTepHaja, NMPH 3TOM HOBble (akThl 4acTo He
CBSI3aHBI C TOBCEAHEBHBIM OIBITOM ILKOJILHUKA. B 10M0ONIHEHNE K IKOJIEHOMY KypCy B JaHHOW Iporpamme
IIMPOKO  HCIONB3YETCS TMPOEKTHAas JeATeNbHOCTb W CHOCOOHOCTh — y4YalllUMCS  YCTaHABIMBATh
MEXIIPEMETHBIE CBS3H. DTO JaeT peOeHKY BO3MOXHOCTh IIOYYBCTBOBAaTh Ce0sl aKTUBHBIM YYaCTHHKOM B
OKPY>KaIOIINX €ro MPHUPOIHBIX MPOIIeccax - HATH CBOE MECTO B MUPO3AaHNHU. TaKkol MOIX0A K O0yUEHHIO
MIOIIEPKUBAET U PA3BUBAET ECTECTBEHHYIO JIFOO03HATEIHHOCTH IIKOJIBHUKOB.

Omauuumenvnan ocobennocms 0AHHOI NPOZPAMMBL 3aKITIOYAETCA B TOM, YTO OCHOBHOMW 3ajiadei
sBJIsIeTCSl POPMHUPOBAHKME YMEHUS JeNaTh BHIBOJIBI U YMO3AKITFOUSHHS, IOKA3bIBasi CBOIO TOUKY 3PEHUS Yepes
MOUCKOBO-HCCIIEOBATENBCKYIO JESITEIbHOCTh, YTO SBISIETCS HEOOXOAMMBIM YCJIOBHUEM IIOJIHOLEHHOTO
pa3BuTHs peOeHKa, WIpaeT HEOLEHUMYIO pojib B (QOPMUPOBAHMU JETCKOM juyHOCTH. [Iporpamma
COCTaBJIeHa HAa OCHOBE MaTepurala, B3SIToro u3 cepuu KHUT «lIpocTas Hayka 1ist netein»

C wnenpio (OpMHUPOBAHWIO HHTEpeca K TNpPEAMETaM EeCTECTBEHHOHAYYHOTO IUKJIA, PACIINPEHHS

KpYyro3opa yJanmxcsi co3JiaH Kpyx ok «Uyneca HAyKd U PUPOBI».



[IporpamMma Kypca BHEYpOUHOH AeSATEIBHOCTH KpyXKa «Uymeca HAyKu M MPUPOABD» UHTEIPUPYET B
ce0e nporneAeBTHKY (PHU3NKH, XUMHUH, OHMOJIOTHH, aCTPOHOMUU, Teorpaduu 1 skonorur. OHa IpeaycMOTpeHa
1uist geteit 1-4 kiaccoB, TO €CTh TAKOTO BO3PAcTa, KOTAa HHTEPEC K OKPYIKAIOIMEMY MUPY OCOOCHHO BEJIHK,
a clenuajbHBIX 3HAHUHU elle He xBaraeT. PeOeHOK ¢ pOKACHUS OKPY)KEH pa3IMYHbIMU BEIIECTBAMHU U
JIOJDKEH YMETh 00paiarbesi ¢ HUMH.

XapakTepHOH OCOOCHHOCTBIO IAHHOTO KpY’KKa SBISIETCS €ro HalEJNCHHOCTh Ha (hopMupoBaHue
HCCIIEI0BATENbCKUX YMEHUI MJIAALIMX IIKOJbHUKOB, PA3BUTHE JIOTMYECKOI0, aOCTPAKTHOTO MBILIUICHHSL.
Ha GonpmnHCTBE 3aHATHI IPOBOISTCS OMBITHL, SKCIICPUMEHTHI U HAOIIOACHNUS 33 IPUPOIHBIMH SIBICHUAMU,

CBOMCTBaMU IIPEIMETOB U BEUIECTB OKPYKAOUIEH cpepl.

[IporpamMa HachllieHa NPAKTUYECKMMHU W J1a0OpaTOpHBIMH paboTaMu, Oecenamu, IUCKYCCHIMH,
BUKTOPHUHAMH, TECTUPOBAHUEM, 3aHATHAMU-ITyTEIIECTBUSAMHU, OJMMIIMAZAMU, ONbITaMH, HaOMIOICHUAMH,
9KCHEPUMEHTAMH, 3aLUTON TBOPYECKUX PAOOT U IPOEKTOB, OHJAWH- IKCKYPCHH, CaMOINPE3CHTAlUAMH,
TBOpYECKUMH paboTaMu (MOJETUPOBAHUE, PHCOBAHUE, JIETKa, KOHCTPYHpOBaHHE), OpelH-pHHIramu,
MHTENIEKTYaIbHBIMU UTPaMHU.

[IpencraBienHas B mporpamMme cUCTeMa pa3zHOOOPa3HBIX OMNBITOB M IKCHEPHUMEHTOB CIIOCOOCTBYET
(GOpPMUPOBAHHIO  LIENEYCTPEMJIEHHOCTH, Pa3BUTHUIO TBOPYECKUX CIIOCOOHOCTEH M MPEeanoChUIOK
JIOTHYECKOTO MBIIIJICHUS, OOBEANHACT 3HAHUS, MOMYYCHHBIE B XOAE IKCIHEPUMEHTHPOBAHUS, ITOMOTACT
chopMUpOBaTH HABBIKM Oe30macHoro moBeAeHus B ObITy. McnonszoBanne KT - TexHomoruit B mporecce
OCBOEHHS MPOrpamMMbl CIOCOOCTBYET (OPMHUPOBAHHIO OCOOOTO THIIA MBILIUICHHS, XapaKTepU3yIOLIErocs
OTKPBITOCTBIO U THOKOCTBIO 10 OTHOLICHHIO KO BCEMY HOBOMY, YMEHHEM BUAETh OOBEKTHl M SBJICHHUS
BCECTOPOHHE B WX B3aMMOCBSI3H, CIIOCOOHOCTBHIO HAXOAUTH dPPEKTHBHBIC BAPUAHTHI PELICHUS Pa3THYHBIX
npooeM.

[Iporpamma mpenycmarpuBaeT (HOPMHPOBAHUE Yy Y4YalIMXCS OOMIEYYeOHBIX YMEHHH W HABBIKOB,
YHHUBEPCAIBHBIX CIOCOOOB JEATENBHOCTH W KIIIOUEBBIX KOMIICTCHIIMH, yMEHHE CaMOCTOSTEIbHO U
MOTHUBUPOBAHHO OPTraHU30BBIBATh CBOIO II03HABATEIbHYIO MAEATENBHOCTh (OT MOCTAaHOBKM ILeJied 10
MOJTyYEHUS U OLIEHKH Pe3yJibTaTa, MHTEIPUPYET 3HAHHUS XUMUH, OnoJoruu, reorpaduu, mo3Bosis co3aaTh
MOJIOKHUTENBbHYIO MOTUBALUIO K 00Y4YeHUI0, GOPMHUPYET Y YUAIIHUXCS IKOIOTUIECKYIO TPaMOTHOCTb. )

Hcnonb3yss MeTonbl MOIECIMPOBAHMS, HAOJIOACHUS, SKCIIEPUMEHTUPOBAHUS U NPOEKTUPOBAHUS B
nporecce 00yueHHs 10 JaHHOHM IporpaMMme, CO31al0Tcs CBSI3M BHYTPEHHET0 MUpa peOEHKa ¢ OKpYKaroLen
cpenoil. Takum oOpa3om, peOEHOK yCTaHABIMBAET JMYHOCTHBIE HMOLMOHAIBHO OKpAIIEHHBIE CBS3U C
00BEKTaMU U SIBIICHUSIMUA OKPYKAFOIIETO MUPA.

O:xupnaeMblil pe3yabTaT:

Ooyuarowuecs 6yoym 3namo:

hd ImpaBuJia TEXHUKHU 6e3OHaCHOCTI/I IIpU NPOBCACHUU OIILITOB U 3KCIICPUMEHTOB;

hd Ha3BaHUA U IpaBuJia MoOJIb30BaHUA HpI/I60p0B - IOMOIITHUKOB ITPU NPOBCACHNHU OIILITOB,
®  cnocoObl MO3HAHUS OKPYKAIOIIEro MUPa (HAOIIOIeHUS, SKCTIEPHUMEHTHI);

® OCHOBHBIC (PpH3HUYECKHE, XUMUYECKUE, reorpapuuecKkre, aCTPOHOMUYECKUE, IKOJIOTHIECKUE
MOHATHS;

®  CBOINCTBa U ABJIECHUS IPUPOJIBL;

® OCHOBBI IIPOEKTHO - HUCCJIEZOBATEIbCKOM AEATENBHOCTH, CTPYKTYPY HCCIIEI0BAaTEIbCKON PabOThI
(BBIOOD TEMBI, cOOp MH(pOpPMAaIHH, BEIOOp MPOeKTa, paboTa HaJl HUM, TIpe3eHTaIHs); OyIeT BIajeTh
HOHATHSMU, YTO TaKOE€ «IIPOEKT», «UCCIENOBAHUEY, «TUIIOTE3a», «IKCIIEPUMEHT, «OIPOCY,
«aHKETay.



Ooyuarowuecs oyoym ymemas:

® [OPUMEHSTH Ha IPAKTUKE U3YUCHHBIN TEOPETUUCCKUI MaTeprall U IPUMEHSTh €T0 MPHU MPOBEACHUN
OTIBITOB M 3KCTIIEPUMEHTOB C 00BEKTaMH JKUBOM W HEXXUBOH MPUPOIBI;

®  BecTH HAaONIONEHUS 32 OKPYKAIOMIEH PHUPOOH;
®  IJJAaHWPOBATH U OPTAaHU3OBBIBATH HICCIIENOBATENHCKYIO JIEATEIHHOCTD;

® ommyarth HaONIOAEHHE OT OMBITA M SKCHEPHMEHTA, PadOTaTh C IOMOIIBIO MPOCTEHIIIEro
00opymoBaHUS;

®  BBIAENATH OOBEKT UCCIIEOBAHNS, PA3ACTATh yUeOHO-HCCIEIOBATEIBCKYIO AeSITETFHOCTh Ha ATAITHI,
HAy4YUTCsI 0OPMIISITH PE3YJIbTAThI HCCIICIOBAHHS

®  [IPOBOAWTH HAOIIOJACHHUE, HCCICIOBAHNE, IKCIIEPUMEHTHI C TIOMOIIIBIO TIEAarora;

® paboTaTh B TpyMIIE;

hd OBJIaJCCT HaBbIKaMH HY6HI/I‘IHOFO BBICTYIUICHUS, COITUOJIOTUYECKOTO OIIpOCa, MHTCPBLIOMPOBAHMH.

Hmozom socnumamensbHoil pafGomsl O RPOZPAMME ABIAEMCA CHENEHb CHOPMUPOBAHRHOCIU
Kauecme  JIUYHOCHU:

®  m000Bb K IIPUPOJIC;

®  OTBETCTBEHHOE OTHOIICHHUE K OKPY’KalOIIeH cpelie

®  10OpOXKENATENLHOCTh K KHUBBIM CYIICCTBAM;

®  CTpeMIIeHHE NPEeOoJI0JIeBaTh TPYAHOCTH, TOOUBATHCS YCICIIHOTO JTOCTUXKCHHS ITOCTABJICHHBIX
mejei.



IInanupyemsble pe3yJbTaThl 0CBOCHHS MPOTPAMMbI BHEYPOYHOI 1eATeIbHOCTH M0 KypCy
«Yyneca HayKu U NPUPOABD»

B pesynbraTte nzyuenus kypca «Uyaeca Hayku M NpUpoAbI» 00ydaromuecsi Ha CTYIeHU HA4YaabHOIO

001Iero oopa3oBanus:

®  [oXyYaT BO3MOXHOCTH PACIIMPUTH, CHCTEMATH3UPOBATh U YIIYOUTh UCXOIHBIC MPEACTABICHUS O
MPUPOJTHBIX OOBEKTaX M SIBICHUSAX KaK KOMIIOHEHTAaX €IWHOTO MHpa, OBJIAJEIOT OCHOBAMHU
MPAKTUKO-OPUEHTHPOBAHHBIX 3HAHUH O IPUPOJIE, TPUOOPETYT HETOCTHBIN B3TIIA HA MUD;

®  mpUOOPETYT OMBIT SMOIMOHAIBEHO OKPAMIEHHOTO, THIHOCTHOTO OTHOIICHHS K MUPY TIPUPOJIBI;

®  O3HAKOMSTCS C MCETOAAaMHU U3YUYCHUSA IIPUPOABLI 1 OGHICCTBa, HAa4YHYT OCBanMBaTb YMCHHUS ITPOBOJAUTH
Ha6J'IIOILeHI/I$I B IMpUPOAC, UBMEPEHUA, CTAaBUTDH OIILIThI, HAYYAaTCsAd BUACTH U ITIOHUMATh HEKOTOPLIC
MMPUINHHO-CIICACTBCHHLBIC CBA3U B OKPYIKAIOIIEM MHUPE;

® moxy4ar BO3MOXKHOCTH TpuoOpecTn 0a3oBble ymeHus pabotel ¢ MKT cpeactBamu, momcka
UH(OpPMALMH B 3JIEKTPOHHBIX MCTOYHHKAX M KOHTPOJIUpPyeMOM MHTepHeTe, HaydaTcsl CO31aBaTh
COOOILEHNUS U TIPOEKTHI, TOTOBUTH M IPOBOAUTH HEOOIBIINE MIPE3CHTAINH.
JIMuHOCTHBIE YHHUBEPCATbHBIE yUeOHbIe JeiicTBHS

VY mkonsHHUKA OyAYT CPOPMUPOBAHEI:
® yuyeOHO-TIO3HABATENbHBI MHTEPEC K HOBOMY Y4YeOHOMY MaTepualy U CIOco0aM peIIeHUs
HOBOM 3a7a4u;

® opueHTanMs Ha IOHMMaHHE IPUYUH ycIieXa BO BHEYUYCOHOW NESTEIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 U CaMOKOHTPOJb pe3yJibTaTa, HA aHaJIU3 COOTBETCTBUSA PpE3YJIbTATOB
TpeOOBaHUAM KOHKPETHOH 3a1auH;

®  CcHocOOHOCTH K CAMOOLICHKE Ha OCHOBE KPUTEPHUEB YCIIECIIHOCTH BHEYUEOHOH 1S TEIbHOCTH;
PeryasiTuBHbIe yHUBepcaJbHble y4eOHble AelcTBUs [[/konbHuK Hayuumces:

® [JIaHUPOBATh CBOW JIEUCTBUS B COOTBETCTBUM C ITOCTABJICHHOW 3aJja4€il U YCJIOBUAMH €€
peaii3alyu, B TOM YUCJIE BO BHYTPEHHEM ILJIAHE;

¢ YUUTBIBATH YCTAaHOBJICHHBIC I[TPAaBUJIA B INITAHUPOBAHUUN U KOHTPOJIC crocoba peUICHUs;

®  OCYUIECTBIATH UTOTOBBIM U NMOIIArOBBIN KOHTPOJIb IO PE3yJIbTATy;

®  OLICHMBATh NPABUIILHOCTH BBIINOJIHEHUS JIEHCTBHS Ha YPOBHE aJIEKBATHOM PETPOCIIEKTUBHOMN
OLIEHKHM COOTBETCTBUS PE3Y/IbTAaTOB TPEOOBAHUSAM JaHHOW 33/1a4H U 3aJa4HON 00J1acTH;

®  aJICKBATHO BOCIIPHHUMATH TMPEATIOKCHUS U OLICHKY YUUTEIICH, TOBAPHUIIEH, pOAUTENEH 1
JIpYTUX JTHOAEH;
®  paznuMyarth Coco0 U pe3yJibTaT JSHCTBUSL.
Yuenux nonywum 603moosicnocms Hayuumocs.

® B COTPYAHUYCCTBEC C YUYHUTCIIEM CTAaBUTH HOBLIC yLIe6HI>IC 3a1a4u,
¢ MPOSABJIATH IO3HABATCIIbHYIO HHUIITUATHBY B yLIe6HOM COTPYAHUYCCTBEC,

®  CcaMOCTOSITENIbHO aJ€KBaTHO OIIEHWBATh MPABWJILHOCThH BBIMOJHEHUS JEHCTBUS U BHOCHUTH
HEOOXOAMMBIC KOPPEKTUBHI B MCIOJHEHHWE KaK IO XOAY €ro peajm3alldd, TaKk U B KOHIIC
JIEVCTBUSL.



Ilo3HaBaTe/ibHBIC yHHBepCAJIbHbIE YUeOHbIe 1eHCTBUS

Yuenux Haywumcs.:

OCYIIECTBIIATH IMOUCK HEOOX0AUMOW HH(POPMAIIUY JIJIsI BHIIOJTHEHUS] BHEYUYCOHBIX 3aJJaHui C
WCIIONTb30BaHNEM Y4eOHOH JIMTepaTypsl M B OTKPHITOM HH()OPMAIMOHHOM MPOCTPAHCTBE,
SHIMKJIONIEINH, CIPABOYHUKOB (BKIIOYAsl JJIEKTPOHHBIE, IU(POBBIE), KOHTPOIUPYEMOM
npocTtpaHcTBe MHTEpHETA;

OCYIIECTBIIATH 3amuCh ((hUKCAINI0) BRIOOPOYHON WH(pOPMAIH 00 OKPYXKAIOIIEM MHUpPE U O
cebe caMoM, B TOM YHUCIIe ¢ ToMolIbi0 nHCTpyMeHTOoB UKT;

CTPOUTH COOOIIEHHMS, TPOEKTHI B YCTHOM U MUCBbMEHHOH (popme;

MPOBOJIUTH CPaBHEHHUE U KIIACCH(PHUKAIIHIO 110 33TaHHBIM KPUTEPHSIM;

YCTaHaBIUBATh MPUIUHHO-CIICICTBEHHBIE CBSI3M B N3y9a€MOM KpyTe SIBICHUH;

CTPOUTH pacCyXIeHUs B (hOpME CBSA3U MPOCTHIX CYKICHUI 00 00BEKTE, €r0 CTPOSHUH,
CBOMCTBaX U CBS3AX;

Vuenux noiydum 603MONCHOCNb HAYYUMDbCA:

OCYILLECTBIIATh PAaCIIUPEHHBIN MOMCK MH(POPMAIMK ¢ UCIOIb30BAHUEM PECYPCOB OMOIMOTEK
u cetu MIHTEpHET;

3aIlUChIBATh, PUKCUPOBATH HHPOPMALMIO 00 OKPYKAIOLIEM MHUPE C IIOMOIIBIO HHCTPYMEHTOB
UKT;

2

OCO3HAHHO U MPOM3BOJILHO CTPOUTH COOOLICHHUS B YCTHON M MUCBMEHHOH (hopme;

OCYIIECTBJIATH BBIOOP Hanbosiee 3PPEKTUBHBIX CIIOCOOOB PEIICHHUS 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

OCYHICCTBJIATH CHHTE3 KaK COCTaBJICHUE LEJIOI0 U3 IIaCTeI\/'I, CaMOCTOSATECIIbHO AOCTpanuBas U
BOCITIOJIHAA HEAOCTAOIIHNEC KOMIIOHCHTHI;

OCYILECTBIISTH CPABHEHHUE, CEPUALIMIO U KIacCU(PHUKALNIO, CAMOCTOSITEIBHO BEIOUpast
OCHOBAHUS U KPUTEPUH [Tl yKa3aHHBIX JIOTHYECKUX OIepaluii;

CTPOUTH JIOTHYECKOE PACCYXKICHHUE, BKIIOYAIOIICEC YCTAHOBICHNUE MPUYNHHOCIEICTBEHHBIX
CBSI3CH;

KoMMmyHMKaTHBHBIE yHUBEpPCAJIbHbIE yUeOHbIe 1l CTBUSA

Yuenux nayuumcea:

aJIeKBaTHO WCIIOJIb30BaTh KOMMYHHUKATHBHBIE, TPEXIE BCETO - peueBble, CPEACTBA IS
peleHusT Pa3IndHbIX KOMMYHHKATHBHBIX 3a/ad, CTPOUTh MOHOJIOTHYECKOE COOOIICHHE,
BJIQJICTh JMAJOTHYECKON (POPMON KOMMYHHUKAIIMM, UCIOJb3Yys, B TOM YHCJIEC CPEICTBA U
nHacTpyMeHThl UKT u gucranpionHoro oOmeHws;

JIOTyCKaTh BO3MOXHOCTH CYIIECTBOBAaHUS y JIIOJIEH PAa3IUUHBIX TOYEK 3PEHHS, B TOM YUCIIE
HE COBIAJIAIOIINX C €T0 COOCTBEHHOM, 1 OPHEHTHUPOBATHLCS HA MO3UIIMIO MTApTHEPa B OOIICHHN
U B3aMMO/ICHCTBHUHY;

YUUTBIBATHL PA3HBIEC MHEHUA W CTPEMHUTHCA K KOOpAWMHALIWKW Pas3IMYHBIX HOSI/IHI/Iﬁ B
COTPYJHUYECTBE;
(hopMynpoBaTh COOCTBEHHOE MHEHHE U TTO3UITHIO;

JIOrOBapUBATHCS M IPUXOAUTH K 00IIEMY PEILICHHIO B COBMECTHOM AEATEIILHOCTH, B TOM YHCIIE
B CUTYalllU CTOJIKHOBEHUS] HHTEPECOB;

3aJaBaTh BOIIPOCHI;

WCTIONIb30BAaTh PEYb JJIS PETYJIISINHA CBOETO JeHCTBHUS;

aJIeKBaTHO MCIIOJIB30BaTh PEUEBHIE CPEACTBA ISl PEHICHUS Pa3IMYHBIX KOMMYHUKATHBHBIX
3aj]1a4, CTPOMTh MOHOJIOTUYECKOE BBICKA3bIBAHNUE, BIAJICTh JUATOTHICCKON (OPMOI peUH.

Vuenux noay4um 603MOIAICHOCMb HAYUYUMbCA.

®  YYHUTHIBaTh U KOOPAWHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOM IMO3UITUH IPYTHX JIIOEH;

®  YYHUTHIBAThH pa3HbIe MHEHHS U HHTEPECHI 1 00OCHOBBIBATH COOCTBEHHYIO MTO3HIIHIO;

® [IOHMMAaTh OTHOCHTEIFHOCThL MHCHUU B IMoAX0A0B K PEHICHUTIO HpO6.]'IeMLI;



APTrYMCHTHUPOBATH CBOIO MO3ULIWIO U KOOPAWHUPOBATH €€ C MO3ULUAMU MAPTHCPOB B COTPYAHUYCCTBC
npu BBIpa6OTKC O6IJ_I€F0 pCUICHUS B COBMECTHOH ACATCIBbHOCTH,

3a7aBaTh BOMPOCKI, HEOOXOAUMBIE I OpraHU3aIMU COOCTBEHHOMN JCSITENLHOCTH U COTPYTHHUYECTBA C
MapTHEPOM;

OCYUICCTBIIATH B3aHMHBIM KOHTPOJIb U OKa3bIBATH B COTPYJAHHUYCCTBC HCOGXOI[I/IMyIO B3aMOIIOMOIIb,
aJ€KBAaTHO MCIIOJIB30BATh PEYb JId IIJIAHUPOBAHUS U PETYIAINN CBOCH JCATCIIBPHOCTH,

AJICKBATHO MCIIOJB30BATh PCYCBLIC CPCACTBA JIA 3(1)(1)6KTI/IBHOI‘O PCHICHUA pa3HOO6p33HI)IX
KOMMYHUKATUBHBIX 3aJa4.

IIpenmeTHBbIE pe3yabTaThI

1

KJ1ace

CIIyLIATh ¥ YUTATh HA OCHOBE MOCTABJICHHOM LIENU U 33/1a4U;

OCBaMBaTh MAaTEPUAJI HA OCHOBE IJIaHa ACHCTBUIA;

BHOCHUTH KOPPEKIIUIO B PA3BUTHE COOCTBEHHBIX YMCTBEHHBIX JCHCTBHIA;
TBOPUYCCKHU ITPUMCHATH 3HAHWA B HOBBIX YCJIOBHUAX, IPOBOJAUTH OIBITHYIO pa60Ty;

paboTaTh ¢ HECKOJIBKUMH KHUI'AMU Cpa3y, IbITAsACh BBIOPATh MaTepral ¢ ONpeAeIEHHON 1eTIeBOi

YCTaHOBKOH.

2

KJ1ace

HaOr01aTh U PUKCHPOBATh 3HAUYUTEIHLHOE U CYIIECTBEHHOE B SBICHUSX U MpOLeccax;
BBLJICJIATH TJIABHYIO MBICIIb Ha OCHOBE aHaIN3a TeKCTa;

JIeJIaTh BBIBOBI U3 (PAKTOB, COBOKYITHOCTH (DaKTOB;

BBISIBIIATH CBSI3M 3aBUCUMOCTH MEXIY (hakTaMu, SIBICHUSMH, TPOIIECCAMH;

JieNIaTh BBIBOJIBI HA OCHOBE MPOCTHIX U CIIOXKHBIX 0000IIEHNH, 3aKIII0UEHUE HA OCHOBE BHIBOJIOB.
4 knacc

MEPEHOCUTH CBOOOTHO, ITUPOKO 3HAHMS C OHOTO SBJICHUS Ha IPYTOe;

0TOHMpaTh HEOOXOMMBbIE 3HAHHS M3 OOJBIIOr0 00bEMa HHPOPMAITUH;

- KOHCTPYUPOBAThH 3HAHUS;

- TTOJIL30BATHCS YHIUKIIONIEIUSIMHE, CIIPABOYHUKAMH, KHUTAaMH O0IIEpa3BUBAIOIETO XapaKTepa;
- BBICKa3bIBaTh COJICPIKATENLHO CBOIO MBICIh, UJICIO;

- (GopMyNHpOBaTh MPOCTHIC BHIBOJIBI HA OCHOBE JIBYX - TPEX OIBITOB;

- pemarth CaMOCTOSTENIHHO TBOPYECKUE 3a/1aHHS, YCIOXKHSIS UX;

- cBOOO/IHO BJIaJIETh ONEPAIIMOHHBIMU CITIOCOOAMH YCBOCHHS 3HAHUIA;
- TEPeXOJUTh CBOOOIHO OT MPOCTOr0, YaCTHOTO K 00JIee CI0XKHOMY, O0IIeMY.

Ilocne uzyuenun 0aHH020 Kypca no peanu3ayuu OCHOGHOU Uell yUaujuecs 00aHCHbL 3HAmb:
1) Yo m3yuarot npeaMeTsl GU3NKH, XUMUH, OUOTIOTUH, ACTPOHOMHH, FeOrpadru 1 SKOJIOTHN?
2) CBoiicTBa BEILECTB, HCIOIb3YEMBIX B OBITY, MEIHIIMHE, CTPOUTEIBCTBE U T.]I., 00pAIIaThCs C
JTAaHHBIMH BEIIecTBaMu, coOonas npasuia Th.

3) Hcropuio pa3BUTHS XUMHUH, GU3UKH, OUOIOTHH, ACTPOHOMHUH, Teorpaguu 1 SKOJIOTHH.

4)  OcHOBHBIE 3Tallbl )KU3HH U AesTeabHocTH M.B. JlIomonocoBa u JI.1. Menneneesa.

5) BuwusHHe yenoBeKa Ha MPUPOLY.

6) npU3HAKH XUMUYECKHUX U (PU3NUSCKUX SBICHHU.

7) KpYroBOpOT BELIECTB B BO3/IyXe, B BOJIC M 36MHOMU KOpE.

Yuawueca oonsrcnvt ymemo:

1) OtimMyaTh NPOCTOE BEIIECTBO OT CIOXKHOT'O, BEIIECTBO OT CMECH.

2) Otnuyath GpuU3NYECKHE SIBICHUS OT XUMUYECKHX.

3) PaboraTh ¢ IPOCTEHIIIM XUMUYECKIUM 000PYJOBAaHUEM.

4) TlnaHupoBaTh ¥ MPOBOJUTH MPOCTEHIINE IKCTIEPUMEHTHI.

5) OnuceIBaTh SIBICHUS.



Copep:xaHue nNporpaMMbl BHEYPOUHOU JeITEIbHOCTH 110 KypCy
«Uyneca HaAyKH U MPUPOIBD»

1 xaace (1749)
Moayas 1. OnbITHI 4 IKCTIEPUMEHTHI € BOIOH

B Monyme ywammecss TpOBOIAT LENCHANPABICHHOE HCCIEJOBAaHHE 32 OOBEKTOM - BOJIOH, METOJOM
HaOJII0ICHHS, SKCIIEPUMEHTA. MUTamuii MKOIBHUK BKJIFOYAETCS B CAMOCTOSATENIBHOE PEIICHUE y4eOHBIX 3a/ay.
Pa3zBuBaeT  HCClIeIOBATENbCKYI0  KOMICTCHIMIO, UW3y4as BOAy. MoIyjidb pa3BHBaeT  TBOPUYECKYIO
HCCIIEZIOBATENIECKYIO0 aKTHBHOCTD, YMEHHE BBICKA3bIBAaTh IPEIIIOIIOKECHUS, HAOIIOaTh, AENaTh BHIBOJBL. TeMbI
MoayJisi (POPMUPYIOT MPOYHBIC 3HAHUS O BOJIE, JAIOT BO3MOXKHOCTH YYalllUMCSl PACHIMPUTH CBOHM KpPYyro3op,
NPOBECTU MPAKTHYECKUE OIMBITBI U IKCIICPUMEHTHI. M3ydeHne MOIyJsi CTPOMUTCS OT MPOCTOrO K CIOKHOMY Ha
OCHOBE CHCTEMHO - JEATEIbHOCTHOTO TMoaXoga K oOydeHHo. Momynb ma€T BO3MOXKHOCTH pa3BHBAThH
BOOOpakeHHEe, MaMATh, MBIIUICHHE. YYalluecss MOTYT HCIIOJb30BaTh IOJIYYEHHBIC 3HAHHS BO BHEIIKOJBHOM
00CTaHOBKE, IPUMEHSTh UX B OBITY M HA TIPAKTHKE.

Yuawuecsa nayuamecs.

- ONpEeneNnsITh C MOMOIIBIO HAaOIIOJCHUH 1 OITBITOB CBOMCTBA BOJIBI,

- aHaJM3MpOBaTh, 0000IIATh, KIACCH(UIMPOBATh, CPABHUBATH BOJY, Ha3blBas €€ CYyIICCTBCHHBIC
NPU3HAKY;

- pa3nuyarh TPH COCTOSHUS BOJBI,

- HaOJIOJaTh KPYTOBOPOT B MPUPO/IC;

0OepEe’KHO OTHOCUTHCS K BOJIC.
Temamuyeckue pazoenvt MOOVA:
Boga u e€ colicTBa
Bona B mpupoae. Tpu cOCTOSIHHS BOJBI
Kpyrosoport Boasl B mpupoae. Ocagku
Okonorundeckue mpodaembl. OXpaHa BOJbI

MowbdE

5. Teopueckuii oryer mo Moxymo 1 (3amMTa KONICKTUBHBIX M HHIWBHIYalIbHBIX MHHHUIPOCKTOB,
Mpe3eHTalusl, BUKTOPHHA, HHTEJUIEKTyalIbHasl UTPa, IPOBEJCHIE ITOHPABUBIIUXCS OMBITOB U SKCIIEPUMEHTOB) (2

).
Moayas 2. OnbITHI U IKCIIEPUMEHTHI € BO3IYXOM

B Monmyne ydammecs mpoBOIAT IeNIEHANIPABICHHOE HCCIEI0BaHNE 32 OOBEKTOM - BO3IAYXOM, METOJIOM
HAOIIOICHYSI, SKCIIEPUMEHTA. Y Yallliecs: 3HAKOMSITCS C MIOHATHEM «BO3AyX», U3ydaloT ero cocTtas. [lapamnensHo
MIPOMCXOANT 3HAKOMCTBO C MOHITHEM «BETEP» Uepe3 MOHATHE «BO3IyX». DTOT MOAYJb AAaET 3HAHUS B MOHATUU
«Tmorojia», JETH 3HAKOMSATCS C TEMIepaTypol BO3/IyXa, C TaKUM HOpUOOPOM KaKk TEPMOMETp, IMPOBOIST
HaAOJIOIEHHSI, U3MEPEHMSI, JIENal0T BHIBO/BI. B paMKka n3ydeHus TeM MOy OpraHM30BBIBAETCS 3KCKYpPCHs Ha
METEOCTaHIINIO, POBOJATCS MPAaKTUYECKHE 3aHATH. YUalluecs y3HaIOT O TOM, YTO TaKO€ «30HABD U «IIPOrHO3
TIOTOJTBI», BBOJIUTCSI TIOHATHE «METEOPOJIOTHs». M3yueHne MOy st CTPOUTCS OT POCTOTO K CJIOKHOMY Ha OCHOBE
CHUCTEMHO - JEATEIILHOCTHOTO TMoaxoja K oOydeHuto. Moayib Ha€T BO3MOXKHOCTH Pa3BHBaTh BOOOpaKeHHE,
namsiTh, MBIIUICHHE. YdUalldecs MOTYT HCIIONb30BaTh TMOJTYYCHHBIE 3HAaHHWS BO BHEIIKOJBHON 0OCTaHOBKE,
NPUMEHATH UX B OBITY U Ha IIPAKTUKE.

Yuawuecsa nayyames.:

- ONpEeAeNsTh C MOMOIBIO HAOIIOJEHUH U OTIBITOB CBOWCTBA BO3/AYXa;

- aHAJIM3HWPOBATh, 0000IIATH, KIIACCU(PHUIPOBATH, CPABHUBATH, HA3bIBAsi OCHOBHBIE CBOIICTBA BO3/YXa;

- OIpeACATb COCTAaB BO3AyXa,

- IIOHUMATh, YTO TAKOC IBMKCHHEC B03nya;

- 6epe>i<H0 OTHOCHTLCH K BO3JYyXY KaK K HeOT’beMHeMOﬁ YaCTHu XU3HU Ha 3CMJ'I€.
Temamuueckue pazoenvl MOOYIsL.




Boznyx u ero cBoiicTBa
JBmwxenue Boznyxa. Berep
MeTteoposorus u moroja
Okonormueckre npodiemsl. OxpaHa Bo3Iyxa

5. TBopueckuii oTueT mo Moaymo 2 (3amiuTa KOJUICKTUBHBIX W HHIWBHIYATGHBIX MHHHUIIPOCKTOB,
Mpe3eHTalusl, BUKTOPHHA, WHTEIDIEKTyalbHas WIpPa, MPOBEICHUE TIOHPABHUBIIUXCS OMBITOB W AKCIEPUMEHTOB,
KOHCTpyHpOBaHHe 3 Oymaru «Bepryikay)

o>

Moayanb 3: OnbITHI H 3KCHEPUMEHTBI ¢ METALIIOM

B Monyne yuwamuecss TpOBOIAT IIEICHANPABICHHOE HCCICIOBAaHUE 332 OOBEKTOM - METAJUTMYSCKUMHU
MpeIMEeTaMi, METOJIOM HaONIONEHUS, DKCIEPUMEHTa, NENAl0T OTKPBITHS B HM3yYeHHUH METauioB. Momyib
3HAKOMHT CO CBOMCTBAMHU METAIIJIOB, UX MCIIOIB30BaHUEM, TOOBIUEH, POM3BOACTBOM, COCTABOM, COMICPIKAHUEM 1
MpUMEHEHUEM. PackppiBaeT 3HAYCHUE TIOJIC3HBIX UCKOMAEMBIX B JKU3HHM 4EJIOBEKa, HEOOXOIUMOCTh
XO3SIMICTBEHHOT'O MCIIOJIb30BAHUSI MMOJE3HBIX MCKOMAEMBbIX. YYaIlluecs 3HAKOMATCS ¢ TAKUMU XapaKTepHUCTUKaAMU
METaJUIOB, KakK: TBEPHOCTb, JKUAKOCTb  PTYTH, IUIACTUYHOCTh, IUIABKOCTh,  TEILUIONPOBOAHOCTB,
3JICKTPOTIPOBOTHOCTh, MarHuT. M3ydarT pa3HOOOpa3ue METa/UIOB W HMX HUCIOJIb30BAaHHE B KH3HU 4YEJIOBEKa.
3HAKOMSTCS C MOJE3HBIMH UCKOMAEMBIMH, B COCTaB KOTOPHIX BXOISAT METAJUIBL. Y4Ualluecs Ha MPaKTUKE NaloT
XapaKTePUCTUKY HEKOTOPHIM MeETallaM, 3HAKOMSTCS C «OJaropogHBIMIM» METaJUTaMU. YYaTcs HCIOJB30BaTh
CBOIICTBa METAIIJIOB B TPAKTUUECKOMN JAEATEIbHOCTH.

Yuawuecs nayuames:
- ONpEAesATh C IOMOIILIO0 HAOJIIOICHHI 1 OIBITOB CBOWCTBA HEKOTOPBIX METAJIIOB;

- aHaJIW3MPOBaTh, 0000IIATh, KIACCH(PUIIMPOBATH, CPABHUBATHL HEKOTOPHIC META/UIBI, HAa3bIBas UX
CYILECTBEHHBIE TPU3HAKHY;

- IPUMEHATH HEKOTOPBIE CBOMCTBA METAJLIOB HA MPAKTUYECKUX 3aHATHSIX;

- pa3HI/IanI) HaJIM4YKUC MCTAJIJIOB B ITOJIC3HBIX NCKOIIACMBIX;

- pabotath ¢ HHMOPMAITHEH.

Temamuueckue pazoenvt MOOVIA.:
MerTaj u ero CBOMCTBa

MaruuT 1 MarHeTU3m

[Tone3nsie uckomnaemole. Pynbl

B3aunmoseiicTBre MeTaIUIOB ¢ 00bEKTaMU HEXUBOW MpHUPoIbl. Koppo3us MeTaios
Xo3sicTBEHHAS ACATEIHLHOCTD YelIoBeKa. VICIoIb30BaHuEe METAJIJIOB B DJKOHOMHMKE

arwDdE

6. Tsopueckuit order mo Mopaynio 3 (3amMTa KOJUIEKTUBHBIX W WHAWBUAYAIBHBIX MUHHUIIPOEKTOB,
MIpe3eHTalusl, BAKTOPUHA, HHTEJUIEKTyallbHasl UTPa, IPOBEJICHIE TOHPABUBIIIMXCS OMBITOB M SKCIIEPHUMEHTOR)

MOJIyJ'I]) 4. OnbITHI K IKCIIEPUMEHTDBI C MIECKOM H TJAMHOMI

B Monyne yuwamuecst mpoBOAAT LIEJICHANPABICHHOE HCCIEAOBAHUE 32 OOBEKTaMH - MECKOM U TJIMHOM,
METO/I0M HaOJI0IEHHs, SKCIIEPUMEHTA, JeNal0T OTKPBITHA B U3YYEHUH AAHHBIX NPEAMETOB HEKUBOW NMPHUPOIBI.
W3yyaloT u CpaBHUBAIOT CBOMCTBA II€CKa M TJIMHBI. & MMEHHO: CBIIy4eCTb, BA3KOCTb, BOAONPOHHLIAEMOCTb.
HccnenyroT n cpaBHUBAIOT CTPOEHHUE MECKa M TJIMHBI Ha pa3Mep KPYIWHOK U IIBETa, a TaKXKe CBOICTBA YacTHII.
3HAKOMATCS C MOHATHEM «JIETH TpaHuTa». M3ydaroT mosie3Hble MCKONAaeMble W WX HCIOJNb30BAHHE B JKHU3HHU
yenoBeka. M3roToBneHue cTekia, KHpOMYa M TIIMHAHOW mocyAsl. Moaynb Ha€r BO3MOXKHOCTH pa3BUBATh
BOOOpakeHHe, MaMsTh, MBIIUICHHE. YUalluecss MOTYT HCIIONB30BaTh IMOJNYYCHHBbIE 3HAHUS BO BHEUIKOJBHHOM
00cTaHOBKe, TPUMEHSATH UX B OBITY M Ha TIPAKTHKE.

Yuawuecsa nayuamea:

- ONpEAETATH C MOMOIIBIO HAOMIOACHUH 1 ONBITOB XapaKTEPHbIE CBOMCTBA MIECKA U [NIUHBI;

- CpaBHUBATHL U aHAJIIM3UPOBATH CBOMCTBA MECKa U T'JIMHBI, OOBSCHSITD IMOJTY4YCHHBIC JAaHHBIC C HaYQHOﬁ
TOYKHU 3PCHUA,



- JaBaThb O6’b§ICHeHI/I§I IIPUMCHCHUIO IIE€CKa U I''IMHBI B XO03AHCTBEHHOU JACATCIIBHOCTH YCIIOBCKA,
OCHOBLIBAsICh Ha 3HAHUSA CBOWCTB JAaHHBIX BCIICCTB,

- HaOII01aTh, UCCIIE0BATh, AaHATM3UPOBATH CBOIO Pa0OTy M JEJIaTh BHIBOBL.

Temamuueckue pazoenvlt MOOVIA.
Ilecok u riimHa. CXOICTBO M pa3Inune
Ilecok u riirHa - HOJIE3HBIE UCKOIIaEMBIE
Ilecok u riirHA B )KU3HU YEJIOBEKaA
I/IsyqaeM CTPOCHHUE NIE€CKa U I'N'IMHBI

5. TBOp‘IeCKI/Iﬁ OTYECT II0 MO,HYJ'I}O 4 (3aHII/ITa KOJUICKTUBHBIX W HWHAWBHUAYAJIbHBIX MHWHUIIPOCKTOB,
IMMPE3CHTAllMA, BUKTOPUHA, MHTCIUICKTYAJIbHAsA UI'pa, MPOBCACHUC IMOHPABHUBIINXCA OIBITOB M 3KCIICPUMCHTOB,
JICTIKA U3 T'JIMHBI, KOHKYPC IMOACIIOK.

HPwbdPE

2 xuacc (17 9)
TpeHuHr Hccjef0BaTEIbCKUX CIOCOOHOCTEH

Tema 1. Uto Takoe ucciaegoBanne? KTo Takue uccaenoparean?

3HaKOMCTBO ¢ TIOHsATHEM "HccieoBanue". KoppekTupoBKa JETCKUX MPEICTaBICHU O TOM, YTO OHU
MMOHUMAIOT TIOJT CITIOBOM "mccienoBanue. KommektnBHOe 00CyKIeHIE BOIIPOCOB O TOM, TJI€ UCTIONB3yeT YeJIOBEK
CBOIO CITOCOOHOCTH MCCIIE0BATh OKPYKAIOIIUI Mup. VccienoBanue, €ro BUABI M POJIb KU3HU YEIIOBEKA.
Bricka3piBaHMs yyaluxcs 1o JaHHOUN TeMeE.

Tema 2. UTo MOKHO HCCIETI0BATH?

OOBEKTHl U OCHOBHBIE METOJBI UCCIIENOBaHUN. TPEHUPOBOUHBIE 3aHATHE B OMpEACIICHHH MPoOIeM MpH
MIPOBEJICHUH MCCIIEOBaHNS. 3HAKOMCTBO C HaOIFOICHHEM KaK METOZIOM UcclieloBaHus. V3ydeHne mpenMyIecTB
W HeJocTaTKOB (TIOKa3aTh HawboJiee PacIpPOCTPAHCHHBIC 3PUTENBHBIC HWILIHO3UM) HAOIIOJCHMS. BBINMOIHUTH
3aJlaHus Ha IPOBEPKY U TPESHUPOBKY HAOJIIOIATSIILHOCTH.

Tema 3. KoslsiekTUBHAs Urpa-ucciaeI0BaHHe.

MeTtonuka TPOBEJCHUSI KOJUIGKTUBHBIX WUIP-UCCIEAOBAaHUNA ONMHCaHa B TEKCTE METOJUYECKUX
pexomenaanuii. [Ipearaercs BEIOpaTh 00O U3 OMUCAHHBIX WK pa3padoTaTh coOOCTBeHHY0.OTOOP MaTepuaa
M0 TeME MCCIeI0BaHMs. AHAIN3 UTPOBOH cutyanuu. Urper « KoHCTpyrnpoBaHue UTPOBOH TUTOMIAAKNY, <« KMo
nomy, «cTopudeckoe MOJCITUPOBAHUEY

Tema 4. Yuumcs BbII€JATH [JIABHOE U BTOPOCTENEHHOE,

3HakoMCTBO ¢ "Marpuiei no onenke uaeil". [Ipaktuueckas paboTa - BBISIBICHNE JIOTHYECKON CTPYKTYPHI
TekcTa. [IpakTuueckue 3amanus Tuma - 910 cHavana, uto motoMm'. Cxemsl uccienoBanus. HaGmogeHne kax
croco0 BEISBIICHUS TPoOIIeM. DKCKypcusi HaOIroIeHE.

Tema 5. PazBuBaeM yMeHHs BHETH MPO0IeMbI

Pa3Butne ymeHuii BuAETh TPOOJIEMBI, BBIIBUTATh THIOTE3bI, 33JaBaTh BOIPOCHI, KIacCH(UIIMPOBATH,
JTaBaTh OTPEICTICHUE TIOHATHSM.

CamocTrosiTeIbHAS HCCJIET0BaTeIbLCKAs NMPaKTHKAa

Tema 6. [IpoekTt «IlyTemecTBue B 3arafKuHo»

Haponnsie u aBTopckue 3araaku. CounHeHue 3arajok. Fizo0pasurenbHble cpeacTBa B 3araikax. Pabora Hag
IIPOEKTOM B COOTBETCTBUM C dTallaMHU.

Tema 7. Ilpoext Yto Takoe HoBblii ron?»

Hcropus npaznnuka Hoseiii rox. Kak Berpewatror HoBblil rox B pa3Hbix cTtpaHax. HoBorogHue nojgapku.
Tpaauuuu Bameit cembr. PaboTa Haj MPOEKTOM B COOTBETCTBHH C TANaMH.

Tema 8. IIpoexkT «Mosi ceMbsi»

Tpagunun, peuKBUM CEMbH, CeMelHbIe Npa3IHUKHA. CTHUXHM, TOCIOBHUIBL, BBICKA3bIBAHHSA O CEMBE.
YBnedeHus: poaAcTBEHHUKOB. PaboTa Ha/l IPOEKTOM B COOTBETCTBHUH C 3TAllaMHU.

Tema 9. IlpoekT «3HAKOMBbIE HE3HAKOMIIbD)

Pactenust pomnoro kpas. Jlerennel o pacteHusix. I'pynmoBas M MHAMBUAYyallbHas paboTa MO TeMam
UCCIIEIOBAHMI: pacCMaTpUBaHUE WIIIOCTPALMM, YTEHUE OSHUUKIONEAWH, MPOBEIEHUE OIBITOB, MPOBEACHUE
3aHATHHA 1O TEME HCCIIe0BaHMs, 00CYKIeHNE MoTyuYeHHOU nHpopmarun. Odopmienue



pe3ynbTaToOB HCCIeNoBaHus B BUAe (HOTOANBOOMOB, PHCYHKOB, Ipe3eHTanuii . PaboTa Haj MpoOeKToM B
COOTBETCTBHH C 3TallaMHU.

Tema 10. «/Iro0uMasi HTpymIKa»

3HaueHne UTPYIIKH B )KU3HU peb€Hka. MccnenoBanms « CTapiuHHbBIE UTPYIIKI, «COBPEMEHHBIE HTPYIIIKI.
PaboTa Hax MPOEKTOM B COOTBETCTBHUH C dTallaMHu.

Tema 10. [IpoekT «Mepbl JJIHHBI»

CrapuHHBIE MepBl AJIUHBL: T5Ab, QYT, JIOKOTh;, UCTOPUU UX MPOHCXOXkIeHHA. PaboTa Hax MpoeKkToM B
COOTBETCTBUH C 3TallaMU.

Tema 11. ITpoexT «I'opoaa B Poccum»

Hama crpana - Poccust. ['opona Poccun. JloctonpumedarenbHOCTH TOpoJoB. PaboTa Haj MPOEKTOM B
COOTBETCTBHH C 3TallaMHU.

3akiaouenue

Tema 14. YUto Mbl y3HAIM U YeMY HAYYHJIHCH 32 rod. Mos ay4mas padora.
Pedrnekcus mzyuennoro 3a rog. Otdop myummx pabot. Odopmienue BoicTaBku. IlpeseHTanus paboT
y4Jammxcs.

3 kiacc (17 v)

IIpoexTHAs 1eATENBLHOCTD U €€ 321a4H

Uro takoe npoekT? [ToHsATHE TPOeKTa, OTIIMYKE TPOSKTa OT COOOICHUS, yUeOHOT0 3aaHus U T.1. THIIbI U
BUJBI TPOEKTOB. [IpuMepsl ynadHbIX M HEyAadHbIX MpoekToB. Kak BeIOpaTh Temy mpoekta? TpebGoBaHus K
(hopmynupoBke (Ha3BaHMIO) TpoekTa. [IpakTiaeckoe ocBoeHme BIOOpa TeMbl ITpoekTa. C 4yero HaunHaeTcs padoTa
HaJl IPOEKTOM. DTallbl MPOSKTHON AEATEIBHOCTH. 3HAKOMCTBO C IMOHSTHSAMH «IIpOOJIeMay», «Ieiby», «3axaday,
«THIIOTE3a», CIOCOOBI pemeHus npodieM. Mertoasl uccienoBanus. [IpakTHyeckoe OCBOCHHE YKa3aHHBIX
9JIEMEHTOB TPOEKTHpOBaHus. IlpencraBieHue pe3yiabTaToB padoThl. [IpOEKTHBIH MPOAYKT KaK JIOTHYECKOE
3aBepIIeHNE MPOEKTHOM paboTel. Meronasl cOopa wHpoOpManuMu Ui OCyHIeCTBIeHHs Npoekta. CrocoOsl
npecTaBiIeHns HHOPMaIHy, BUIbl HHGOpPMALMK B TEKCTE U 0TOOpP TpeOyemMoi nHdopMaum.

Buouwt Jleamenvrocmu:

[TpocmoTtp dmiibMa « MHUIIKMHA Kallia» U OLIEHOYHOE OOCYKICHUE YAa4HOCTH/HEYIaYHOCTH «IPOSKTa» U
NPUYHH, KOTOpBIE K 3ToMy npuBend. OOCykieHre BbIOOopa 1 GOPMYJIMPOBKH Ha3BaHUs MpoekTa. [IpakTudeckas
paboTa 1o (GOpMyIHPOBAHHUIO IeNel, 3aja4 U rumnore3 npoekToB. [IpakTmyeckas «lIpe3eHTamust mpoekta» c
JIEMOHCTpanuel IPUMEPOB MPE3EHTAIHH.

CTpoeHue H CBOICTBO BellleCTBA

Tena u BemectBa. CTpoeHHE TBEPABIX, KHUIKUX U ra3000pa3HbIX TEJl. CBOMCTBA XKHUIKHUX M ra3000pa3HbIX
TeJL.

Monekynbl. B3anmoneiicTBue MOJIEKy B TBEPABIX, JKUAKHX, Fa3000pa3HBIX TENaX.

Juddyszus. BemectBa yncTeie U cMECH, IPOCTHIE U CIIOKHBIE.

Buouwl Jleamenvnocmu.: Wrposas BUKTOPHHA HA OIPEJEICHHE TENl W BEIIECTB. JKCIIECPUMEHTHI IO
M3yYCHHIO CBOMCTB TBEPHABIX TeJ, XKUAKOCTEH M Ta3oB (popma, 00beM). DKCHEPUMEHTHI MO H3YUYCHHUIO
nehopMaIiK, YIpyrocTH, IIACTUYHOCTH. DKCIEPUMEHTHI 10 pa3/elICHUI0 CMecel BelecTB. M3roTopieHue u3
TUTACTUJIMHA MOJIeJIei aTOMOB M MOJIEKYJI. MI3roTOBNIEHNE M3 MIACTHIIMHA MO/IETIEH IPOCTHIX U CIOXKHBIX BEIIECTB.
OkcnepuMenTsl TIo 1 dy3un BemecTs. JlabopaTopHoe 3aHsTHE «BeniecTBa pacTUTENBHBIX OPTaHU3MOBY.

duznveckne U XUMHYECKHE SIBJICHUS

SBnenus npuponapl. Ouznueckue (JNMEKTPUUECKUE, MEXaHUYECKHE, TEIUIOBBIC, CBETOBBIE), XUMHUYCCKUC
SIBJICHUS, XUMUYECKHE peakiuu. VcIioib30BaHue 4e0BEKOM (PH3MUECKUX M XUMHUYECKHX SBJCHHHA MPUPOILI B
MMOBCETHEBHOM KU3HU.



Buowvl Jleamenvnocmu: DKCHepUMEHTBI 110 HM3MEHEHMIO arperaTHOrO0 COCTOSIHUS  BEINECTB.
DKCIIEPUMEHTHI 110 U3YICHUIO DJIEKTPUICCKUX, MEXaHUICCKUX, TETUIOBBIX SBJICHUN. DKCIIEPUMEHTHI 110 TOPEHUTO
Y HarpEBaHUIO BEIIECTB M N3MEHEHHUIO 00heMa BEIIECTB IIPH HAarPEBaHNH U OXJIKICHNH. JeficTBHe MHANKATOPOB
JUISL OTIPEACIICHUS XUMUYECKOM MPUPOIBI BEILIECTB.

Boaa u Bo31yx

Cocmas 6030yxa. Qusuyeckue CBOWCTBA BO3ayxa (YIIPYTOCTh, AaBIIEHUE). 3HAUEHUE BO3AyXa IJIST JKUBBIX
opranu3moB. 3MmeHeHue coctaBa Bo3ayxa. [IIOTHOCTh U pa3peXeHHOCTh BO3Ayxa. ATMoc(hepHOe IaBlCHHUE.
Bapomerp. HarpeBanme Bo3gyxa oT moBepxHOCTH 3eMid. V3MeHeHHe TemmepaTypbl BO3AyXa C BBICOTOM.
Ob6pazoBanune obmakoB. Ocanku U ux BuAbl. CHeroBas JIMHUS B TOpax, CHETOBBIE BEPIIMHBI, JICAHUKUA. Betep.
Pabota BeTpa B mpupoze. Iloroga. Tunmmaasie mpu3Haku moroasl. Ilpemckasanue nmoronsl. Biusame moroasr Ha
OopraHusM uenoBeka. Tpu cocTostHusl BoAbl. MI3MeHeHrne o0beMa BOABI NPpH HarpeBaHuH. Bona - pacTBopUTeNs.
PacTtBopuMBIe 1 HepacTBOpUMEIE BeliecTBa. PacTBopsl B mpupoie. Pabora Boas! B mpupoe. OOpazoBanue memep,
OBpAaroB, ymenuii. 3HaueHue BOJIbI B IpUpo/ie. Vcnonb3oBanue BOjIbI YeioBekoM. OXpaHa BOJIBI.

Buow Jleamenvrnocmu:

OkcnepuMeHTHl «Bo3ayX 3aHUMaeT MPOCTPaHCTBOY, «/laBeHue Bo3Lyxay.

DKCIEpUMEHTHI, JOKa3bIBAOIINE, YTO BO3JyX HMeeT Bec. V3MepeHHe AaBiCHHE BO3JyXa C MOMOIIBIO

O0apometpa. Pemrenue 3anay. ['otoBuM mocobust «HapomHble mpuMeThl TpeicKa3aHusl MOTOIbDY, «ITOCTOBHUIIBI 1
MOTOBOPKH O IIpupojie». M3rotTopneHue u pa3BeminBaHue KOPMYIIEK A MTHLL.

DKCIEPUMEHTHI IO U3MEHEHHIO 00beMa BOJIbI B 3aBUCUMOCTH OT TEMIIEPATYPHI.

OKCIIEpUMEHTSHI 110 H3YUEHHIO PACTBOPUMOCTH BELIECTB IIPU Pa3HBIX yCIOBHSIX.

7KuBble Opranu3Msbl M YCJI0BHUS MX KM3HU. MUKPOOPTraHU3MbI

[Tousa, ee oOpazoBanue. PaznooOpasue mous. [lmonopoane moussl. OOpadoTka mouskl. [louBa u pacteHus.
Oposus mouB, ee BuAbl. OXpaHa MoyB. Y CIOBHSI )KU3HU OPTaHU3MOB: cpejia OOuTaHus1, GaKToOpbl cpellbl OOUTaHHS.
Knerounoe ctpoenne opranmsmoB. Kierka. VYBenuuurenbHble mnpuOopsl. Pa3zHooOpaswe OpraHu3MOB.
OnHOKIJIETOYHBIE M MHOTOKJIETOYHbIE OopraHu3Mbl. LlapcTBa oprann3mMoB. [IpHunHbBI COKpameHuss OpraHU3MOB.
PaznenbHbIN cOOp Mycopa 1 ero JanbHelas nepepadoTka.

Buowi Jleasmenbrhocmu: IkciepuMEHTSI 110 H3YYCHHUIO CBOWCTB KHBOTO.

IIpaxTrueckas pabota «Iloces cemsH. Pa3zHbie criocoOb! moceBa U TIyOHHBI 3a/IeNKI». YXO/ 3a paccaaon
IBCTOB U OBOUIHBIX KYJIBTYP.

IIpakTtuueckass paboTa IO HMCIOJB30BAHUIO YBEIHMYUTEIBHBIX MPHOOPOB. 3apHCOBKa MHUKPOOOBEKTOB.

[IpakTuyeckass pa®oTa 1O W3rOTOBIEHUIO MUKPOIIPENApaTOB. 3apUCOBBIBAHUE PE3YJIbTATOB HAOIIOACHUM.
Mukpockomnusi MpocTeHIInX. 3apuCcOBbIBAHUE pe3ynbTaToB HaOmogeHuil. Urpa «Okomormdeckue (axkTtopbi».
Opranun3zanust cOopa MakyJIaTypbl U Y4acTHE B 5TOM MepONpHATHH. V3roTOBIEHHE TIAKaTOB HA IKOJIOTMYECKYIO
TeMy, OpraHu3alys BBICTABKH TuIakaToB. JlaboparopHoe 3ansaTHe «M3ydeHue koyuekuu nousy. [Ipakrudeckas
pabota «M3rotoBienue repdapus. [IpaBuna u pekoMeHaaANNY.

4 xnacc (17 v)

Coaepxanune 3ansTuii 1iast 1 moxyJsi:
1.1.  Beeoenue 6 odpazosamenvryio npozpammy
Teopemuueckas uacms. 3HAKOMCTBO JIETEil € LENISIMU U 3a]ja4aMH 00 bETMHEHUS, C TIPABUJIAMH [TOBEJICHUS TIPH

IPOBE/ICHUH OIIBITOB, KCIIEPUMEHTOB, HaOJIIOCHH; TeXHUKa Oe3zomnacHocTH. [Ipakmuyeckas yacms. [lokas
dunsma «TpaBMaTH3M» U €10 00CYKICHHUE.

1.2.  Heckyunas 6uonozcusn

Teopemuueckas uacms. Y nuBUTEIIbHAS HayKa - OHosorus. OCHOBHBIC TEPMHHBI. Y YSHbIC H IIEPBOOTKPBIBATEIIN
B obnactu Ouonoruu. JKuBble W HEXMBBIE OpraHu3Mbl. OpraHuYecKue BEIIECTBa: OCNKH, KUPBI, YITICBOIDI.
Muxpobuosnorus - 6akTepun 1 1ieceHb. MUKpOCKoII, ero cTpoeHue. CtpoeHne cemenu. JKuBast KileTKa pacTeHHs
M )KMBOTHOTO. PacTurenbHbIil Mup. OnacHbIe U TTOJIE3HBIE



pacTeHust pogHoro Kpas. Kak BeIpacTuTh pacteHne. JKHBOTHBIN MHp Ha pa3HBIX KOHTHHEHTaX 3emiid. MecTHas
(ayna. [ToBenenune x*HBOTHBIX. ONacHbBIE XKUBOTHBIC W HACEKOMBIE. Kak yXaknBaTh 3a JJOMAITHUM ITHTOMIIEM.
llpakmuueckasn ywacms. OnbiT «ITaieHT, ckopee, sKuB?» (0enku 1 uX QyHKIUH); onbIT «I[loyeMy Hy)KHO MBITh
pyku?» u «BzammooTHomieHUs OakTepwii W TUleCeHM» (W3y4deHHWE OakTepwil, MHKPOOPTAHHU3MOB); OIIBIT
«JIncronmmcanue» (HOTOCHHTE3); OMBIT «JIAOMPHUHT I KapTOMIKI» (CBET HEOOXOANM I POTOCHHTE3a); OIBIT
«Topmo3 anst pacTeHHiD» (CBET B JKU3HU pacTeHwmii); onblT «Kak nBuraercs ynutka?» (MPUCIIOCOOJICHUS IS
TIEPEIBIKCHNSA); IKCIIEPHMEHTHI C IpopamuBaHueM ceMsiH ¢aconu; onblT «llodyemy HE Mep3HYT KHUTHI?» U
«IImenb 1 Myxa» (OTIMYNE XOJIOTHOKPOBHBIX U TEIUIOKPOBHBIC KUBOTHBIX ).

1.3. 3anumamenvnas xumusn

Teopemuueckas wacmsb. OCHOBHBIC TEPMHHBI XUMUH. [I[prMEHEHNE XUMHHU B TOBCETHEBHOM *13HU. OCHOBHBIC
yueHbl€ U IEepBOOTKphIBaTeNN. AToM. Monekyibl. Tpu cOCTOSHUS BEIIECTB; TBEPAOE, KHUIKOE U ra3000pa3HoeE.
UYro Takoe kpuctayuisl. Bona u ee cBoiicTBa. XMMHUECKHE PEAKIIMN: COEIMHEHUs, pa3IokKeHus, 3amenieHus. Yto
TaKOEe KaTaJIn3aTOPbl U MHTUOUTOPEI, ¥ ISl Y€r0 OHU HY>KHBI. UTO Takoe cMeCh, pacTBOP, CYCIEH3HSI, KOJUTOUAHBIH
pacTBop, dMyibcHsl. KUCIIOTHI U 11e104H, YTO 3TO TaKOE U AJIs YEr0 OHU HyXHBI. UTO Takoe MHIUKATOPHI, IS YETO
OHM HY)KHBI. YTJEpOJ - BAKHBINA 3JIEMEHT Ha 3eMJI€.

Ilpaxmuueckasn wacmo. OnbIT «/IBWKEHNUE MOJICKYJT JKHIKOCTH» (CPABHEHUE ABUKEHHS MOJICKYJI B XOJIOHOMN U
ropstaei Bosie); ombIT «KOJUTeKIHs KpUCTAIIIOB» B «XpyCTaabHBIE) SUIa (COCTOSHUE BEIECTB); ONbIT «Kumenue
XOJIOZHOM BOABI» (CBOMCTBa BOIBI); ONMBIT «B3pbIB B makeTe» (XMMHUYECKHE DPEaKUuM); OmbIT «Jletaromiue
0aHOYKM» (peakiuusl ¢ BbIIEICHHEM YIJIEKHCIOro rasa); onblT «CymneprneHay (peakuus pas3ioKeHUs MepeKUcH
BOJIOPOAaY; OBIT «[1eHHBIH QoHTaH) (IK30TepMHYECKasi peaKiys); ONbIT «MeXaHn4ecKoe pa3aescHue CMECH IPH
MOMOIIM BO3AYLIHOTO IIapHKa» (pa3felieHWe COJIM M MOJOTOro mepua); onblT «lcuesarommii caxap» (BUIBI
cMecel B uX CBOHCTBA); ONbIT «ChemoOHBIH KIlei» (M3roTaBIuBacM KOJUIOUIHBINA pacTBOp»; ombIT «CMech Macia
1 BOJBD» (M3rOTABIMBAEM IMYIILCHIO); OMBIT «Pe3nHOBOE AiI0» ( B3aMMOAEHCTBHE IIEJIOYH ¢ KUCIOTOH); OIBIT
«HeBunumas koma» (B3aumojeiictBue (HochopHONW KHCIOTHI M MOJIOKA); OMBIT «YMHBIA Hom» (OompeneneHre
coJepKaHue KpaxMalla B MPOAYKTax); onbIT «LIBeTHBIE (aHTa3um» (CTpOCHHE MOJIEKYN MbUIA U UX CBOWCTBA);
ombIT «CepebpsiHoe stiio» n «CBeuka W Marnveckuil crakany, «llomyueHue yriepoaa U3 JTUCTHEB PACTCHHUN
(yrmepon u ero cBOHCTBa)

O:xupaemsie pe3yabTatsl o I moxysio.

Obyyarowuecs 00IXHCHBL 3HAMD.

-4TO M3ydyaeT OMOJIOTHS, KaK HAyKa,

- paCcT€HuA, UX BUAbI, YCIIOBUA HeO6XOI[I/IMBIe JJ1d pocCTa, 4aCTH paCTeHHfI;

-)KMBOTHBIE, UX BHJIbI, Cpeia OOUTAHUS, YCIOBHS KU3HH;

- CTPOCHHUE MHKPOCKOIIa, er0 OCHOBHBIE YaCTH;

- 4YTO M3Yy4YacT XUMH KaK HayKa,

- OCHOBHBIE DJIEMEHTBI CTPOCHUSI BEIIECTBA - DIIEMEHTAPHBIC YACTHIIBI - ATOM M MOJIEKYJIa;
- arpe€raTHbIC COCTOAHMA BCUICCTB U UX MPEBPALLICHUA.

Obyuarowuecs 0012CHbl YMEMb.!

= OTJIMYaTh AA0OBUTHIC PACTCHUSA OT JICKAPCTBCHHBIX;

- ITOJIB30BaThHCA CIPAaBOYHUKAMU-OIIPEACIUTEIISIMUA

- MIOJIB30BATHCS. MUKPOCKOIIOM CaMOCTOSTEIBHO;

IPOBOJUTH CAMOCTOSITEILHO TIPOCTEHIIINE OTBITHI U AKCIICPUMEHTB;

- IIPOBOJUTH OIIBITHI 110 BhIPAIIMBAHWUIO KPUCTAJIJIOB B JOMAIITHUX YCJIIOBUAX.

Conep:xanue 3anatuii 1s I mogynas:

2.1. @u3zuxa 6e3 ghopmyn

Teopemuueckas yacmo. Ousuka, kak Hayka. Ousnueckue NprOOPbI, HU3HMUSCKUE BETHYMHBI U (HU3HMICCKUEC
siByieHus. CHIIbI B IPUPOJIE - CHIIa TPSHUSI, CHJIa TSHKECTH, CUJIA BBITAIKUBAHUS,



aspoauHaMUdecKas cria. UTto Takoe TeIio U Kak oHo mepenaéresa? DmekrpudectBo. OT dero 3aBUCHT TOK? UTo
TaKoe JEKTPOMArHUTHBIC BOJMHBI? MarHutHoe mosie. YTo Takoe Macca U Bec, YeM OTIIMYAIOTCS JPYT OT Apyra.
WHepuus v 17s 9ero oHa HyXKHa.

Ipaxmuueckasn uacms. Onbir «Kak «yBHACTHY moje?» (HANpaBiICHUS MATHUTHOTO IOJIsI, CUJIOBBIC JIMHUH);
ombIT «Bcerna aM MOXHO BepuUTh KoMmmacy?» (MarHUTHOE MoOJie, JEHCTBHE METaUIOB Ha KOMIIAC); OIIBIT
«OOHapyXeHUE DJIEKTPUUECKOTO MOy (HAOMI0IaeM 3JICKTpUYecKoe mojie); onbIT «CoOupaeM 3JIEKTPOCKOIDY
(cobupaem mpuOOp, MO3BOJSAIOUINN NPUOIMZUTEIBPHO W3MEPHUTh 3JIEKTPHUYSCKUI 3apsm); ombiT «lcmapeHue
TBEPJBIX BEIIECCTB» (COCTOSHUS BEIECTB, BO3TOHKA); ONBIT «YTO uaeT u3 yaitHuka?» (ra3000pa3HOE COCTOSIHUC
BeniecTB); onbIT «llepersruBanue crynay (crnoxxeHue cwi); onbiT «HEepTHBIA (QonmanT» U «KTo mgambiie?» (ot
Yero 3aBHCHT CHJIa WHepnuH); omblT «Cumima B Oeccumum» (HeHTpoOekHas cuia); ombIT «lloTeHImManmbpHas u
KnHeTH4eckas sHeprusi» u «Kynma «ucuesaer» sHeprusi» (IpeBpamieHUd SHEpruu); omnbiT «Beca u uyneca» u
«Hesecomoctp 6e3 opOMTED (Macca WM Bec ABIKYIIErocsi tena); ombIT «Bompoc pebpom» m «Hbipsipimk
Jekapra» (maBiaeHue).

2.2.3azaoounan acmponomusn

Teopemuueckas uacms. Uro wusydaer actponomusi? Ilmanersl conHeuHo# cuctembl. Kakoe ono Cosmiie?
ITouemy cBetut Comnre? Temneparypa Comana. [lmanetst — netu Comnna. Mepkypuit — Opart Jlynsl. Benepa
— SAJOBUTHIM Bo3ayX. Mapc — pikaBas miuaHeta. Mup rutaner-rurantoB. CeMbs FOnutepa. OKoNbLIOBaHHBIN
CarypH co cBonM cemeiicTBoM. /[Ba OpaTta-Onm3Henia — Ypan u Hentyn. B apcrse oMbl 1 X0n0112 Ha [lmyToHe
u Xapone. Komera — cHexHBIH mupmkadbis. MeTeopbl — «Iajarommye 38e316». METeOpHUTHI - HHOTUIAHETSHE B
mrkady. OmacHeie actepounbl. Uto Takoe co3e3ame? Ctoponsl cBera. [lodemy 3BE3mHOE HEOO Bpamiaercs?
Bpamenue 3eminu - neHb U HOUb. 3emuist U3 kocMoca. @opma 3emiu. Connue, 3emis u Jlyna Bpamenue 3emian
BokpyT Comnna. Uto Takoe roa? Uro takoe mecsi? Bpemena roga. Kak menseTcs npupoja B pa3Hoe BpeMs rojia.
Ipaxkmuueckas uwacms. OnbiT «JlyHa u 3emis» (1IeHTpoOekHas cuiia); onbIT «Kak HapucoBath yunc?» (prucyeM
op6uty 3emin); onbIT «CMEHa BpEMeEH T'0/1a ITPY MOMOIITH TII00yca 1 JIaMITbD (CMEHA BpEMEH T'0/1a); OTIBIT «3BE31bl
- cocenn» (OBMXKEHHE 3Be3]l MO Kpyry); ombIT «llepememienne miaHeT» (JBHXKeHHME IUTaHeT); ombIT «Kyma
HaMpaBJIeH XBOCT KOMETB» (M3y4aeM KOMETHI); ombIT «OTKyna JIeTAT MeTeopbi?» (M3ydaeM METeopbl H
METEOPHTHI).

2.3.  Yenexamenvnasn zeozpagusn

Teopemuueckass uacms. Paspmensl reorpadum (reosiorus, MUHEpaJoOrusi, Kaprorpadus, METEOpOJIOTHS).
TexToHMUYECKHE MPOLECCH BHYTpH 3emild, 3emierpsiceHus. [lonesnble nckomaemsle. [paroneHHble MUHEPAIbI.
I'eorpaduueckas kapra. ['mobyc. Onementsl penbeda. Uto BHyTpu 3emunn. Bynkansel. IloBepxnocTts 3emiu:
MaTEepPHUKH U OKeaHbl. MeTeoposorus - Hayka o noroae. Oonaka. [loroguslie sBneHust.

Ipaxmuueckasn yacmo. Dxcnepument «['omyboe HeOO» (IucmepcHs - MPOLECC Pa3IoKEHHs CBeTa Ha CIEKTP);
onbIT «O0nako0 B OyThUIKE» (Kak (GopMHUpYIOTCs oOjaka); ombIT «KpyroBopoT BoAbI B mpuUpoje» (MPOIecc
MOCTOSTHHOTO TIepeMelIeHns Boibl Ha 3emiie); onbIT «Kak nmossnseTcs paayra» (peroMiIeHHe COTHEYHbBIX JTydei
B JIOXKJIEBBIX KaIlIsIX); ONBIT «Pa3nuB HeQTH B oOKeaHe» (BIMsSHUE HEPTH HA )KUBBIE OPTaHU3MBI); ONBIT «Ilouemy
omaceH AiicOepr?» (oTpulaTeNibHAs poJib alicOepra B )KM3HU YeJI0BEKa); OMBITHI ¢ MIECKOM U TJIMHOMN (CBOMCTBA
necka ¥ TJIHMHBI); onbIT «/3BepeHne BylkaHa» (MOZeb ByJKaHa, IOYeMy MPOUCXOAUT U3BEPIKEHHE); padoTa C
HAYYHOM JTUTEpaTypoil, KOHTYPHBIMH KapTaMH, IJI00yCOM.

O:xnpaemMble pe3yJabTaThl N0 OKOHYAHHMIO 00y4enus mo 11 moxy.tio.
O6yltar0u¢uec;z 0yoym 3Hams:
npuMepsl PU3NIECKUX TPUOOPOB, GU3NUECKHIE BETMUUH U PU3MUECKHUE SIBJICHUH, IOHUMATh, B YeM UX OTJINYHS;
- OT Yero 3aBHUCHUT CHJIa TSHKECTH;
- YTO TaKoe TEIUIO U KaK OHO mepenacres;
- TIOHSTHE 3JEKTPUUYECTBA U JIEKTPOMATHUTHBIX BOJIH;
- BHJIBI TIOJIE3HBIX UCKOMAEMbIX U MUHEPAJIOB;



- pa3juyYHBIC CTUXUIHBIC OCJCTBHSI U CTIOCOOBI ICHCTBUS B CITydae OMACHOCTH;

- IOHSATHE «CO3BE3]IME», BUIBI HEOSCHBIX CBETWII B TIOPSIIIKE YIAIEHHOCTH OT 3eMIIH;
- CTOpOHEI CBETA;

- IPUHIIUITEI OPUCHTUPOBAHNS Ha KapTe U riodyce;

- IOHATHE CYTOK, MPUYUHY CMEHBI JHS U HOYH;

- IOHATHE TOJa 1 U3MCHECHMSI B IIPUPO/IC B pa3HbIe BPEMEHaA I'0/1a;

- OCHOBHBIC CJIOW 3EMJIM, MAaTEPUKN U OKEaHBI 3EMIIH;

- OCHOBHBI€ ITPUPO/IHBIC SIBICHUS.

Obyuarowuecs 6yoym ymemsw.:

- II0JIB30BAaTbCA KapTaMu U FJ'IO6yCOM;

- pa3jiniaTh Ha KapTe DJIEMEHTBL peﬂbe(pa;

- CaMOCTOATCJIbHO IPOBOANTH HpOCTefIHIPIe OIIBITBI, SKCIICPUMCHTBI U Ha6J'IIOI[CHI/IH;

- IOJIb30BAaThCs (1)I/I3I/I‘IGCKI/IM O60pyI[OBaHI/ICM;

-CaMOCTOATCIIbHO ITOJIb30BaTbCA Hay'-IHOI‘/'I n CHpaBO‘lHOfI HHTepaTypOﬁ;

- pa3nuyaTh OCHOBHBIC CO3BE3/IHs Ha HeOe;

- OTIPEJIENIATH CTOPOHBI CBETA MO0 KOMIIACY;

- MOATOTOBUTH MPOEKT MO BEIOpaHHOH Teme, chOpMYyITHUPOBATh TUTIOTE3Y U 3aa4H s € UCCIeTOBaHuUS;
3alIUTUTH CBOM MPOEKT Mepes CBEPCTHUKAMHU.

Copnep:xanue 3anaTuii ais 111 moxysis:

Hmozoevie 3anamusn

Teopemuueckasa uacmo. Ilonsenenue nTOroB paboThl 3a roa. IloAroroBka K OTYETHOMY BBICTYIICHHIO
«Bomnmie6GHbIe Uyneca HayKun»

Ilpaxmuueckas wacmo. UtoroBas aTrectanys B BHAE 3aIUTHI TBOPYECKOTO MPOEKTA (IETH MHIIYT CaAMHU IIPU
HeOOIBIION MOMOIIX Tefarora Ha MpoTsKkeHuH uiydeHus Il momyns mporpammer). OTUETHOE MOKa3aTeNbHOE
BBICTYIUIEHHE oOyuarommuxcs «BoneOnrie uyaeca HayKuy.
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1 |Moaynb 1. OnBITH U 3KCIIEPUMEHTHI C BOJIOM. 3
2 |Moxaynb 2. OnbITH U 3KCIIEPUMEHTHI C BO3LYXOM. 4
3 |Moxynb 3: OnbITB ¥ 9KCTIEPUMEHTHI C METAIIIOM. 5
4 Monaynb 4. ONBITH ¥ SKCIIEPUMEHTHI C IIECKOM U TJIMHOM. 5
Bcero 17
2 Kjacc
Ne Hazpanue paznena KonuuecTBo 4acoB mo
/T y4eOHOMY TIIaHY
1 |TpeHuHT HCCIENOBATEIHCKUX CIOCOOHOCTEH 6
CaMocTosTeNnbHas UCcCleI0BaTeIbCKast MPaKTHKA 7
3 [BakmodeHue 4
Bcero 17
3 kaace
Ne Ha3zpanue paznena KonuyecTBo 4yacoB 1o
n/m y4eOHOMY TIIaHY
1 |Brenenue. [IpoekTHas A€ATENBHOCTD U €€ 3a1a4H 2
2  |CtpoeHue U CBOWCTBO BEIIECTBA 4
3  |DOusnueckue M XMMUYECKUE SBICHUS 1
4 |Bona u BO31yX 3
5  [)KuBble OpraHu3MBbl U YCIOBUS UX KU3HU. MUKPOOPTaHU3MBI. 7
Bcero 17
4xaacc
No Ha3Banue paznena KonugectBo gacoB mo
/I y4eOHOMY TLIaHY
1 (I Mmoayas «3aHUMAaTeJIbHBIE HAYKI): 8
1.1. Beenenne B 00pa3oBaTeNbHYIO IPOTPaMMy 1
1.2. Heckyunast 6uostorus 4
1.3. 3aHuMaTebHas XUMUS 3
2 |ll monyns «BoJiednble yygeca HAYK»: 9
2.1.duznka 6e3 hopmyin 2
2.2.3araiouHas aCTpOHOMMS 3
2.3.YBnekarenbHas reorpadus 3
3 |lll monyas UToroBsie 3aHATHS 1
Bcero 17




Kanennapno- temaTH4eckuii Iiian

1

KJIacC

Moayab 1. OnbITHI H IKCIIEPUMEHTHI ¢ BO/O¥ (3 ).

Ne /o Tema Conaepxanue HHTerpamms Jlara BzanmonericTBue ¢
00pa3oBaTeIbHBIX POAUTENSIMU
oOJracTeit
1. |Hap-osrortoxe |[Jamb demam nousmue o byxier
BOJA. mom, umo nap - amo moaice |Xyoooicecmeennoe «DKCIIEPUMEHTHPYEM
6o0a. meopuecmeo oMa.
\[loznaxomums co «Bonuwebnas eooar. Ienb: MO3HaKOMHTE
ceolicmeamit 600bl. \bezonacnocmo: poauTeNE C UTpaMHu -
Obpamumbe enumanue Ha mo, ((popmuposams PKCIEPUMEHTAMH, KOTOPbIE

umo 6ooa maum 6 ceoe
IMHO20 Heuz8ecmHozo.

AKKYpamHoOCmMb 60
8pems pabomul co

MOT'YT IIPOBECTU AOMaA
BMCCTC C ICTbMU.

CMEKIAHHbIM
0bopydosanuem
2. |CBopoitu6es  |[[losnakomums co \Xyoooicecmeennoe Axuus «beperure Boy»
BOJIBI. ceoticmeamu 600vl. [lomousb |meopuecmeo (KOHKypC IUIAKaTOB B
ebloeUumsb (hakmopol «Bonwebnas sooay (dopmate A3)
6HeuHell cpeobl, (kpacouHvie
HeoOx00uMble OJisl pocma U |opsiseu)
pazeumusi pacmenuii (6004,
ceem, meno).
3. |Bomameumeer |/Jamb npedcmasienue o Koucynbramus st
(bopMmBI. mom, umo 8ooa npunumaem |(Xyoooicecmeennoe poauTeNei 1Mo
Gopmy cocyoa meopuecmso HKCHEPUMEHTHPOBAHHIO C
«llymewecmeue BoOH. Llenb: NpenaoXKuTh
KanenoKu» HEKOTOPBIC OIIBITHI,
(pucosarue no - KOTOPBIE MOXHO IPOBECTH
MOKpOMY). CO CBOMMH JICTbMH JI0Ma.
[Kommynurxayus:
aKxmueusuposamo

peuv demell,
boeamums co6apb
HOBLIMU CTIOBAMU




Monayab 2. OnbITHI H IKCIIEPUMEHTHI € BO3AYX0OM (4 u).

Ne i/t Tema Conepxanue Jara BzaumoneiicTBue ¢
Wurterpanust POIHTENAMA
00pazoBaTeNLHBIX 00IaCTEH

1. [Dror Vlame npedcmasnenusn| XyooocecmeenHoe [Tamsitka «IIpakTuueckue

YIAMBUTENBHBIA |00 uCmounukax meopuecmeo. Pyunoii COBETHI M PEKOMEH/IALIIH 110
BO3/IYX. 3aepssHenus 6030yxa, mpyo « Cmewapuxuy COBMECTHOMY C JI€TbMHU
Gopmuposams (HumsHvie pabomeol, SKCIIEPUMEHTUPOBAHUIO»
dicenanue U320MoseHHble
3a00mumsbcs 0 cnocobom obmomxu
yucmome 6030yxda.  |Kieegoll HUmuio
6030VUIHO20 WaApa)
Kommynuxayus:
Ynpaosicusamo oemeti 6
8bIPANCEHUU CBOUX
BHAHUL, 60CNOMUHAHUI,
NnpeonoIoHCeHUll ¢
NOMOUWBIO NPABUTILHO
ogopmienHvix
IMOHOI02UYeCKUX
8bICKA3bIBAHULL.

2. |[lapycubie rouku. [[Toxazamo \Xy0oorcecmsennoe W3rororieHne KOpabIuKOB
803MOANCHOCU meopuecmeo «3abasHast u3 Oymaru crocooom
npeobpazosanus KaKkca» (pazoysanue OpHIaMH T10 CXEME.
npeomemos, KpacKu yepes COJIOMUHKY)
yuacmeosamo 6 300posve: puzmunymia
KONIEKMUBHOM «Bemep»
npeobpazosanuu

3. |Bmox - BeIIOX. Pacuupumso Koucynpramms mis

npeocmasieHus o
8030yxe, cnocobax
e20 0bHapycenuss, 00
obveme 8030yxa 8
3asucumocmu om

\Xyooorcecmeennoe
meopuecmeo « Pucosanue
MBLIBHBLMU NY3bIPAMUY
300posve: 3axkpeniiams
3Hauusl demeti O

poautenen
«DKCNIEPUMEHTHPYEM BMECTE
C IIaIIon».




memnepamypeoi,
8pemeHlU, 8 meueHue
KOMOPO20o UenoBex
ModKcem Haxooumobcs
be3 8o3zodyxa.

300p060OM 00pase HCU3HU

4. |ouck Bosnyxa. |Vmounumo nowsmus |Kommynuxayus: [MpakTukym: «BapuanTs
oemeti 0 mom, umo  |[Ipuoymams c COBMECTHOI
8030)X - 25Mo He pooumenamu ckasxy «O HCCIICI0BATE/IbCKOM
"neeuoumra”, a 8030yxe» 300pogve: IesTeIbHOCTH JIeTeH 1
peanbHo Dopmuposams poauTenei B xone
cyujecmsyrowuil 2as. |NOHUMaHue HCIIOJIb30BaHMUSI
HeoOX00uUMoCmu €CTECTBEHHBIX CUTYAIlHii
COXPaHsAms 6030y ToMay.
YUCbIM, 3HAMb
UCTNOYHUKU 3a2PSA3HEHUs
8030yXad, NOHUMAMb
onacHocmu
3a2pA3HEHH020 8030YXa
0151 300P0BbSL.
MoayJib 3: OnbIThI H IKCHIEPUMEHTBI ¢ MeTaIOM (5 ).
Ne i/ Tema Conepxanue Nurerpanus Jlara BzaumopneiicTBue ¢
00pa3oBaTenbHBIX pOIUTENIAMU
obnacreii
1. |[Mapsmmit Co3pmanue MUHH
caMoJIerT. maboparopuu «Mup
I lomozcamb naxonneHuo MAarHUTOBY.
Vv Oemeiti konkpemHuvlx  |[lo3nanue:

npeocmasieHuti o
\Wmazgnume u e2o
ceolicmeax
npumsa2ueams
npeomemul,; Gbls8UND
\Mamepuanwl, Komopbwie
mocym cmamb
\WMaznemuyeckumu,
omoenamo
\WMaenemuveckue
npeomemul om
HeMacHemuyecKkux,
UCNONB3YSL MACHUM,

[ lo3Hnaxkomums ¢
dusuueckum senenuem

(MACHEeMUIM».

Onpedenenue yacmet
ceema ¢ NOMoOwbIo
KoMnaca Ha npozyKe.
Ilomocame HakonieHuo
)y Oemetl KOHKpemHbixX
npedcmasneHutl o
\MacHume u e2o ceoticmee
npumseueams
npeomemol,; GbIABUMb
\mMamepuansl, KOmopbie
lmoeym cmama
IMazHemuyecKumu, uepes
KaKue Mamepuaisl u
geuyecmea modxcem
6030eticmeosanv
maenum.




[IputsiruBaer - He
[IPUTSTUBACT.

I lomozams naxonneHuro
y Oemetl KOHKPEmMHbIX
npeocmasieHull o
maznume u e2o
ceolicmeax
npumAUBams
npeomemyl; GblAGUMb
Mamepuanvl, Komopbule
Mo2ym cmama
MaznemuyecKkumu,
omoensimo
MaznemuyecKkue
npeomemul om
HeMa2HemuyecKux,
UCNONIL3YS MACHUM,

H3yuumb GlUAHUE

Xyoooicecmaennoe
meopuecmeo: «llomoecu
3aUYOHKYY (pucoeanue
npu noMowU MacHuma u
Memaniuieckou
NIACMUHKU, KOMopas 8
Kpacke)

Qusuueckas Kymmypa:
\Pazeumue ogueamenvbHou
axmueHocmu no
cpeocmeam
manyesanbHbLX
0BUINCEHULI.

[IpenoXuTh pOAUTENIIM
[TPOBECTH JI0OMa BMECTE C
TETHMH OTIBITHI C
MarHuTaMu.




MazHemusmMa Ha pasuvie
npeomemol
3. |Kax mocrats {u/[axmuueckas - CoBMecTHOE co3manue
CKpETIKY U3 BOJIBL, [[[oMoub onpedenums, — MacHUMHAA U2pa KYKOJIbHOTO TeaTpa Ha
HE 3aMOYMB PYK. |Kakumu ceoticmeamu  |[«OO0enem KyKy Ha MarHuTax.
\Maenum obadaem 6 npocynky» Maznummubwiii
600e u Ha 8o3dyxe. KOHCMPYKMOP U NOOEIKU
Bocnumvieams unmepec [u3 Hezo.
K 9KCnEepUMEeHMANbHOU
OessmenbHoCmu U
Drcenanue 3aHUMamobcs
er.
4. |Pucyer marmut  |[loznakomums oemeli ¢ |« Kpymumcs, 3aKpenieHue 3HaHui aeTei
WIIH HET. NpaKmuyecKum gepmumcsi...» (npu 0 CBOMCTBaX MarHura
npuMeHeHueM MASHUMA [NOMOWU HECKOIbKUX «Y IUBUM POAUTENCH»
6 meopuecmee. IMacHumos ¢ pasHvimu [IpoBeieHne OMBITOB
Cnocobcmeosamyo Kpackamu) BMECTE C POAUTEISAMH 1
60CNUMAHUIO Coyuanusayus.: YMEHHE JaTh EMY Hay4HOE
CamMocmosamensHoCmu, — |pa3eueams 000CHOBaHHE.
pazeumuro MblCaUmMeNbHbLe
KOMMYHUKAMUBHBIX onepayuu, ymenue
HABbIKOS. 8b108U2AMb 2UNOME3b,
oenams 6b1800bl,
axmueuzuposamo
cnosaps oemeii
5. |«Bomnbdpam - 3aouno usyuums [ lononnums «KONUNKY
KOPOJIb ceoticmaa sonvppama. |3Hanull HO8bLMU [loaroToBHTHL COOOIIEHNE
TaMIIOYeK. CBeOeHUAMUY. Ha TeMy: «Bonbdpam u ero
[IPUMEHEHUEY.
Mopay:ib 4. OnbITHI M IKCHIEPHMEHTBI ¢ IeCKOM U rInHoii (5 1).
‘ Ne ‘ Tema Conepxanue Nurerpanus ‘ Jara ‘ BzanmoneiicTBue ¢




n/m 00pazoBaTeIbHBIX pOAUTENIMU
oOnacreit
[Tecyanblii Konyc. |[lomoub onpedenums, becena ¢ neTbMH oMa Ha
IMoorcem 1w necok Tembl: «KTO Takue yuéHbley,
08U2AMBCAL. \Xyoooicecmeennoe «UTO Takoe IKCTIEPUMEHT.

meopuecmso: « Ciopnpu3s
0151 2Homay (pucosarue
YBEMHBIM NECKOM,).
300posve.: Duzmunymka
«Jlaoons 6 1a00HbY.

['nmuna, kakas
oHa?

Sakpenumo 3HaHUSA
Odemeil 0 2iuHe.
Buissums ceoticmea
/UMbl (853KA,
BI1AJICHASL).

\Xyoooicecmeennoe
Meopuecmeo:
mooenuposarue uzoenuil
U3 UMb,
Coyuanuzayus.
Cozoasamy
IMOYUOHATILHBILI
HAacmpoti 8 epynne Ha
COBMECHYIO
oesmenbHOCTb,
dopmuposamy y oemeii
000poHCENAMENbHOO0
omHoweHus 0pye K

opyey.

[lamsaTka «Yero HEIb3s U 4TO
HYHO J€NaTh s
MOAJAEP/KaHUS UHTEpECA
neTedl K M03HABATEIbHOMY
SKCIIEPUMEHTUPOBAHUIO.

[lecok n
rJIMHA - HAIA
IIOMOII[HUKHU.

Ymounumo
npeocmasieHus o
ceolicmeax necka u
2NIUHbL, Onpedenumy
OMIUYUS.

\Xyooorcecmeenmnoe
meopuecmso: Jlenka u3z
CAUHBL NO 3AMBICTLY
300posve.: Puzmunymxa.
«Ilo dopoorcke moi
wazauy

AHKETUPOBAaHHUE POJIUTENEH.
L[CJ'H): BBISIBUTH OTHOIIICHUEC
poauTtenel K MOUCKOBO -
HCCIIE0BATEILCKOM
AaKTUBHOCTH JICTEH.

BeTep u necok.

[Ipeonosxcums oemsm
BbIACHUMb, NOYEMY NPU
CUTbHOM gempe
HEYOOOHO uepamo ¢
neckoM.

\Xyooorcecmeennoe
meopuecmeo «llecuanvie
XYO0IUCHUKUY (cOV8aHUe
necka Ha iucm oymazu,).
Uzepa-peghnexcus
«l[semoxk 0ns Bunmu
[lyxay.

[Ipe1o>KuTh poanTeNsIM
NpUOOPECTH IS OIBITOB:
COJIOMHMHKH, MTUTIETKH, MapJIo,
COCYJIbl Pa3HOM (OPMBI,
KJIEEHKY, CETKY 715 OTIBITOB U
PKciepuMeHTOB. CITUTH
XaJlaThl “y4eHbIX” I
SKCTIEpUMEHTHPOBAHUS,
cenaTh SMOJIEMBI.

«CBo¥icTBa
MOKPOTO TIECKaY.

[lo3nakomumos co
CBOUCBEAMU MOKPO2O
necka.

Kommynurxayus:
pazsumue peuu: « Ymo
nPOU30UOEM, eci...»
\Xyooorcecmseennoe
meopuecmso «Kynuuuxu
u3 neckay.

OOHOBJIEHNE KaPTOTEKU
YCIIOBHBIX 0003HAYEHUI
«CBoiicTBay.




2 KJIace

KanenpapHo- TeMaTu4ecKkuii njiaH

Ne Paznen/Tema ypoka Conep:xanue npumepnoii OOII HOO HJara | Koppek-

ypoka THPOBKA

o

IaHy
TpeHHHT HCCTeI0BATEILCKUX cI0co0HOCTElH (6 YacoB)

1 Uro Takoe uccnenosanne?  (3nakomcmeo ¢ nouamuem "ucciedosanue”.

Kt0 Takue uccnenosarenu?  |[Koppekmuposka 0emcKux npeocmasieHutl 0 mom,
YUMo OHU ROHUMArOmM noo ciosom "ucciedosanue’.
\KonnekmusHoe o0cyacoenue 60npocos 0 mom, 20e
UCNOIb3Yem 4el08eK C8010 CNOCOOHOCTb
uccredosams okpydcarowuli mup. Mccneoosanue, e2o
6UObL U POJIb HCUSHU UeNlogeKa. Bvickazvleanus
yuawuxcsa no 0aHHoU meme.

2 .

YTo MOKHO HccnenoBath?  |OObekmbl U OCHOBHBLE MEMOObl UCCIE)0B8AHULL.

3 KoJuieKTUBHAs Urpa- Tpenuposounvie 3anamue 6 onpedeyieHuu npooiem
HCCIIeIOBaHUE. npu nposedeHuU UCcied08anus. 3HaKOMCmeo ¢
«KoHcTpyHrpoBanue UrpoBoil [HaAOI00eHUeM KAk MemoooM UCCIe008aAHUS.
UIOLIA/IKIY. U3yuenue npeumyujecmes u HeOOCMamKkos (NoKa3amso

Hauboee pacnpocmpanerHble 3pumenbHble ULIH03UL)
Haba00eHus. Boinoninums 3a0anus Ha nposepKy u
MpeHUpoBKy HabII0O0aAmenIbHOCHU.

4 KoJuieKTUBHAs UTpa- \Memoouxa nposedeHust KOINeKMUBHbIX Uep-
HCCIIeIOBaHHE. uccne0o8anull ONUCAHA 8 MeKCme MemooUudecKux
KonnekTuBHOE 3aHATHE pexomenoayuil. [lpeonacaemcs evlOpamo 1100y10 U3
«Kuioii om». OnucanHbIX unu pazpabomams coocmeennyro. Omoop

5 KosutekTBHas Urpa- Mamepuana no meme ucciedosanust. Ananus uepogou
HCCIIeIOBaHUE. cumyayuu. Mepor « Koncmpyuposanue uepogoti
«Hcropuueckoe niowaoxkuy, «Kunou oom», «Mcmopuueckoe
MOJICTIUPOBAHHEY. moodenuposanuey

3nakomcemao ¢ "mampuyeii no oyenke uoeti".
6 YauMCs BBIICISITH TIaBHOE U ([Ipakmuueckas paboma - bisiglenue 102UYecKoll

BTOPOCTCIICHHOC.

cmpykmypol mexcma. IIpakmuyeckue 3a0anus muna
- "umo cuauana, umo nomom". Cxemul ucciedo8anusl.
\Habntooenue kax cnocob eviagenus npoonem.
OKcKypcust Habaoenue.

CamocTosiTeJIbHas HCCIeI0BATEIbCKAsI MPAKTHKA (7 4acoB)

IIpoekt «llyTtemecTsue B
3aragKuHoOY.

\Hapoonvie u asmopckue 3azaoxu. Couunenue
3acadox. M300pasumenvusie cpedcmea 8 3a2a0Kax.

IIpoekT «IlytemecTBue B
3araIKuHOY.

\Paboma Hao NPpOEeKmom 6 coomeemcmeuu ¢
omanamiul.

IIpoext Yo Takoe
HoBrbIi Toa?»

Hcmopus npazonuxa Hoswiii 200. Kak ecmpeuarom
Hoevlil 200 6 pasnvix cmpanax. Hoeoeoonue nodapku.

IIpoekt Yrto Takoe
Hoss1it rog?»

Tpaouyuu saweti cemvu. Paboma nao npoexmom 6
coomeemcmeuu ¢ SManamiu.

IIpoexT «Most ceMbs».

Tpaouyuu, penuxeuu cemvu, cemetinbie NPA30HUKU.

IIpoexT «Most ceMbs».

Cmuxu, nocjloeuybl, 8bICKA3bIBAHUS O ceEMbe.

IIpoexT «Mos ceMbs».

Yeneuenus poocmeennuxos. Paboma nao npoexmom
6 COOMBEMCMBEUU C IMANAMU.




3akaiouenue (4 yaca)

Pegnexcus uzyuennozo 3a 200. Omoop nyvuiux
pabom. Ogpopmaenue evicmasxu. Ilpezenmayus
pabom yuawuxcsi.

1 'UTo MBI Y3HAIA U YEMY
HaYYHIIHCh 32 TOJI.

2

3

1 Most mydmras padora.




3 KJ1acce

KanenpapHo- TeMaTudecKkuii nJjiaH

ypoka
no

IJIAHY

Paspnen/Tema ypoka

Conepxanue npumepnoii OOII HOO

Jara

Koppek-
THPOBKa

Beenenne. IIpoekTHast IeATEILHOCTD U ee 3a1a4n (2 9)

Uto Takoe mpoekT? [IpumMepsr
VIaYHBIX U HEYJa9HBIX
[POCKTOB.

[TonsiTHE IpOEKTa, OTIHYHE
MMPOEKTa OT COOOIICHHUSI,
y4eOHOTO 3aJaHus U T.1.

Ymo makoe npoexm? Ilonamue npoekma, omauyue
npoexkma om coooweruss, yuebH020 3a0anus U m.o.
Tunwl u 6udvl npoexmos. Ilpumepul yoauHwix u
HeyOaunvlx npoekmos. Kak eviopams memy
npoexma? Tpebosanus k opmynuposxe (Hazeanuio)
npoexma. [Ipakmuueckoe oceoerue evibopa memul
npoexma. C ueeo Hauunaemcs paboma HAoO
npoekmom. dmanvlt NPOEKMHOU OesimeTbHOCMU.
3HakoMcmeo ¢ ROHAMUAMU «NPOOIEMAy, KYelby,
«3adauay, «2unomesay, CHOcoObl peuieHus npoodem.
\Memooul uccrnedosanus. [lpakmuueckoe oceoenue
VKA3aHHBIX 21eMEHMO8 NPOEKMUPOBAHUSL.
\[Ipeocmasnenue pezyrbmamog pabomsi. [Ipoexmuwiii
nPOOYKmM KAk jlo2udecKkoe 3aeepuietie npoeKmHoll
pabomel. Memoowvl coopa ungopmayuu 03
ocyuecmenenust npoekma. Cnocobvl npedcmagieHus
uHopmayuu, 8udvl uHpopmayuu 8 mexkcme u omoop
mpebyemoti ungopmayuu. Buowr desmenvrocmu:
\[Ipocmomp punvma « Muwikuna kaway u oyeHoyHoe
06cydHcOeHue yOauHoCmu/HeyoauHoCmu «npoekmay u
npuuuH, Komopwie Kk amomy npuseau. Qocyxcoenue
6b100pa U POPMYIUPOBKU HAZBAHUSL NPOEKMA.
IIpakmuueckas paboma no hopmynupoeaHuio
yeneu, 3aday u eunomes npoexmos. Illpakmuueckas
«lIpeszenmayus npoexmay ¢ demoncmpayuetl
npumepos npeeHmayui.

CTtpoenne u cBOiicTBO BenlecTsa (4 )

Tena u BemiecTsa.

Tena u éewgecmea. Cmpoenue meepowvix, HCUOKUX U

CBOICTBa TBEPIBIX TE,
SKAKOCTEN U ra3oB.

2613006pa3Hle meJl. C80UCMBA HCUOKUX U
2a3006pa3Hbzx mei.

CBOICTBA BEIIECTB:

nedopmarysi, yrpyrocrs,
MIACTUIHOCTb.

\Monexynvl. Bzaumooelcmesue MOLEKYl 8 MEepoblX,
HICUOKUX, 2A3000PA3HBIX MeENaXx.
V[ughpysusa. Bewecmesa uucmoie u cmecu, npocmoie u

Bemiectsa u cMecu

CILOJICHDLE.
\Buowl deamenvnocmu: Veposas eukmopuna na
onpeodenieHue mei u eeuecms. IKCnepumernul no
U3YUEeHUIO C8OUCME MBEPObIX Mell, HCUOKOCMEU U
eazo6 (ghopma, o6vem). IKcnepumenmaul no
uzyuenuro degpopmayuu, ynpy2ocmu, naacmuyHOCmu.
DKCnepumenmul no pazo0eneHur0 cmecell 8eujecms.
Hz2omosnenue u3 niacmuiuHa




Wmodeneil amomoe u monekyi. Hzeomoenenue u3z
niacmuIuHa Mooenel npoOCmulX U C1ONHCHbIX
sewecms. IKcnepumeHmol no ougpysuu eeujecms.
Vlabopamopnoe 3anamue «Bewecmsa
pacmumensHvlx Op2aHu3MO8).

duznyecKre U XuMuueckue saenus (1qa)

Dusnueckue sIBICHUS.

Aenenus npupoowvl. Qusuueckue (nekmpuieckue,
IMexanuyeckue, meniogvie, C6emMosvle), XumMuiecKue
s161eHUs, Xumuieckue peakyuu. Mcnonvzosanue
4e106eKOM PUBUYECKUX U XUMUYECKUX SAGTeHULL
npUPOObL 8 NOBCEOHEBHOU JHCU3HUL.

\Buowl deamenvnocmu: Ixcnepumenmaul no
UBMEHEHUIO A2Pe2amHO20 COCHOSIHUS GeUjeCma.
DKCnepumMeHmbl no U3y4eHur0 2NeKMpUuiecKux,
IMexaHuyecKux, menaiogulx seieHuil. IKcnepumennol
10 20PEHUIO U HASPEBAHUIO BeUeCs, U USMEHEHUIO
0Ovema éeujecmes npu HaZpeBaHuu U OXIAANCOCHUU.
/]eticmeue uHOUKamopo8 0/ OnpeoeieHus
Xumuyeckou npupoovl gewecms.

Bopaa u Bo3ayx (3u)

Bo3ayx u ero cBoicTBa.

Bec Bo3ayxa u armocheproe |Cocmag 6030yxa. Qusuueckue c8oucmea 6030yxa

aBJIcHHE. (ynpyzocms, 0asnenue). 3nauenue 6030yxa 0Jis
3MeHeHue TaBIeHuUs! DICUBBIX Opeanu3mMos. Hzmenenue cocmasa 6030yxa.
BO3/yXa C BBICOTOI. [ [nomnocmbo u paspesxicenHocms 6030yxa.

Ammocgepnoe oasnenue. bapomemp. Haepesanue
6030yxa om nosepxHocmu 3emnu. Mzmenenue
memnepamypuol 6030yxa ¢ gvicomoil. ObpazosaHue
oonaxos. Ocaoku u ux euowvl. Cnecoeasi TuHUSA 8
copax, cHezosbvle sepuiunbl, 1eoHuKku. Bemep. Paboma
sempa 6 npupooe. [locooa. Tunuunvle npuznaxu
noeoowl. Ilpedckasanue nocoosl. Bausuue no2oosi Ha
opeanusm uenogexa. Tpu cocmosinus 600bi.
\U3menenue 06vema 8600bl NPU HACPEBAHUMU.

Bo/la - pacmeopumens. Pacmeopumvie u
Hepacmeopumble seujecmsa. Pacmeopul 6 npupooe.
Paboma 600vl 6 npupoode. Obpazosanue newjep,
08pazos, ywenui. 3Hauenue 600bl 8 NPUPoOOe.
Hcnonvzosanue 6006l uenosexkom. Oxpana 600bi.
\Buowl oeamenvnocmu:

IKxcnepumenmeut «Bo30yx 3anumaem
npocmpancmeoy, «/lasnenue 8030yxay.
IKCnepumenmbl, 00Ka3vlaOWUe, 4mo 8030yX
umeem eec. Mzmepenue oasnenue 6030yxa ¢
nomowvio bapomempa. Pewenue 3aday. I'omosum
nocoousi « Hapoonvle npumemuvl npeocKka3aHus
1n0200bl», KHOCI0BUYBL U NO20BOPKU O NPUPOOEX.
\U320moenenue u pazeeuiusanie KOpMyuex 0 nmuy.
IKCnepuMeHnbl no usMeHeHuo 00vema 600bl 6
3asucuMoOcCmu Om memnepamypbol.

IKCnepuMeHnbl No U3YYeHUI0 PACMBOPUMOCTIU
Bewiecms npu pazHblx YCi08UsX.

JKuBble opranu3Mbl U YCJI0BHS UX Ku3HH. MuUKpoopranu3msl (7 1)




Opranu3Mbl U yCIIOBHS UX
PKH3HH.

[lousa, ee obpazosanue. Pasnoobpasue nous.

TToceB ceMsH IIBETOB U
OBOIIHBIX KYJIBTYP.

[ [no0opooue nousvl. Obpadbomra nouswi. I[lousa u
pacmenus. Dpo3zus nous, ee 6udvi. Oxpana noys.

BripaniuBanue paccaisl
[[BETOB U OBOIIHBIX KYJIBTYP.

Yenoeus srcuznu opeanuzmos: cpeda obumanus,
Gaxmopul cpedvl ooumanus. Knemounoe cmpoenue
opeanuzmos. Knemxa. Yeenuuumenvhvie npuoopoi.

'Y BeTHUnTENbHBIE TPHOOPHI.

Pasnoobdpasue opeanuzmos. OOHoKIemounbvie u
WMHOo20KIemouHble opeanuzmbl. Llapcmea opeanusmos.

3yueHue
MHUKPOOPTaHU3MOB.

[ Ipununsl cokpawerus opeanusmos. Pazoenvhwiii
cOop Mycopa u e2o danvbHellulas nepepabomxa.
uObl OeamenbHocmu: IKCnepuMeHnol no U3y4eHUro

3yueHue
MHUKPOOPTaHU3MOB.

CBOUICME HCUBO2O.
IIpakmuueckaa pavoma «Iloces ceman. Paznvie

3yueHue
MHUKPOOPTaHU3MOB.

Ccnocobwvl nocesa u eyoumnsl 3a0eikuy. Yxoo 3a
paccadoti y8emos u 080UHLIX KYIbmYp.
IIpakmuueckasn paboma no ucnoib308aHU0O
yeenruyumenvHvix npudopos. 3apucoska
mukpoobvexmos. Illpakmuueckasn paboma no
1320MOBIEHUI0 MUKPONPEnapamos. 3apucosvléanue
pe3ynbmamos Habarooenuu. Mukpockonus
npocmeuuux. 3apucosviganue pe3yibmamos
HaOnooenutl. Hepa «konoeuueckue ¢axkmopoly.
Opeanuzayus cOopa MaxKyiamypbvl u yuacmue 8 3mom
\meponpusmuu. HM32omosienue niakamos Ha
9KOIO2UHECKYIO MeMY, OP2AHU3AYUS BbICMABKU
niaxamos. Jlabopamopnoe 3anamue «H3yuenue
Konnekyuu nouey. llpakmuueckas paboma
«H32omoenenue cepbapus. Ilpasuna u
eKOMEHOAYULLY.

4 giaace

KanenpapHo- reMmaTuveckuii njiaH

Ne Pa3nen/Tema ypoxka Conepxanue npumepunoii OOII HOO Hdara | Koppek-
ypoka THPOBKA
no
nJiaHy
| Moayab «3aHMMAaTeIbHBIE HAYKHI»
1.1.BBeieHue B 06pa3oBaTebHYI0 porpammy (1 4)
1  |BBoxnoe 3ansATHE. Teopemuueckaa yacmo. 3Haxkomcmeo oemeli c
O3HaKOMIICHHE C yensamu u 3a0auamu 00vbeOUuHeHUs, ¢ NPasUIamu
[POTrPaMMOIA. noeedeHus: npu NPoeeoeHUul ONnbimoas,
Wucrpykraxu. Th. DKCnepUMeHmos, HaOI0eHUl, MEeXHUKA
Oezonacnocmu.
IIpakmuueckaa uacme. [loxas punvma
«Tpasmamusm» u e2o obcysncoeHue.
1. 2.Heckyunasi 6uosiorusi (44)
1 Uto Takoe duonorus?

(OmwiT - «IlaruenT, ckopee

PKUB?»)

Teopemuueckasa wacmep. YousumenvbHas HaAyKa -
buonozcus. OcHoeHble mepMunbl. Yuenvle u




Muxkpobuomnorus (OnsIT -
«IloueMy Hy»HO MBITb
pyku?» u
«B3anMooTHOIIEHNE
OaKTepHuil U TIECEHN )

nepgoomxpvisamenu 6 ooracmu ouonozuu. Kusvie u
Hedcusvle opeanusmsl. OpeanuuecKkue seuwiecmaa:
Oenku, Hcupol, yenegoovl. Muxpobuonocus -
baxkmepuu u niecenvb. Mukpockon, e2o cmpoenue.
Cmpoenue cemenu. Kusas xnemxka pacmenus u

DOTOCUHTE3 U PACTCHUS U
cBeT (OmBITH - «JIucTommc
aHue », « Topmo3 s
pacTeHus»)

orcusomrnoco. Pacmumenvhoii mup. Onachwie u
nozesHvle pacmenusi pooHo2o Kpas. Kax evipacmums
pacmenue. JKusomuuiti Mup Ha pazHvlX KOHMUHEHMAX
Semnu. Mecmuas gpayna. I[losedenue snusommuoix.

[IpeBparienre NoOETroB u
KopHeH (DKCIIepUMEHTHI ¢
MPOpaITIBAHAEM CEMSH)

Onacnvle xcusommuvie u Hacekomovle. Kax yxascusamo
3a domawnum numomyem. IIpakmuueckan uacme.
Onvim «Ilayuenm, ckopee, scug?» (beaku u ux
@yukyuu); onvim «Ilouemy HysHcHO Mblmb PYyKU?» u
«Bzaumoomnowenus 6axkmepuii u niecemuy
(uzyuernue bakmepuil, MUKPOOP2SAHUIMOB), ONbLM
«/lucmonucanuey (hpomocunmes); onvim «Jlabupurnm
0J151 KapmowKkuy (ceem HeoOX00um OJisl
domocunmesa);, onvim « Topmos 0ns pacmenuiiy
(ceem 6 orcuznu pacmenuti);, onvim «Kax osueaemcs
yaumka?» (npucnocobierus 0Jis NepeosUNCeHUs),
DKCHEepUMEeHMbl ¢ NPOPAWUBAHUEM CeMAH haconu,
onvim «llouemy ne mepznym xumwol?» u «lllmens u
myxa» (omaudue X0n100HOKPOBHBIX U MENIOKPOGHbLE
DICUBOMHBIX).

1.3.3anumarebHas xumus (3 9)

Uto nzyyaet xumusa?
(3amanne - XuMus BOKPYT
Hac)

Teopemuuec:caﬂ yacmsb. OcHosHble mepmuHbl XUMUU.
HpuMeHeHue XUMUU 8 NOBCEOHEBHOU HCUSHU.
Ocnosnole Y4€eHble U nepeoonKpovleamellu. Amom.

CocTOosIHUE U MOJIEKYJISIPHOE
cTpoenue BemecTsa (OmbIT -
«/IBIKEeHNE MOJICKYIT

\Monexynol. Tpu cocmosanus sewjecma, meepooe,
brcuokoe u eazoobpazroe. Ymo maxoe Kpucmaiiol.
Booa u ee ceoticmea. Xumuyeckue peakyuu.:

CO€0MH€H1/[}Z, PA3N0IHCEHUA, 3AMEULECHUAL.




PKUITKOCTID) )

[IpeBparenue BelecTBa
(OmwiT - «Komrekrus
KPUCTAJLIIOB )

UYmo maxoe kamanuzamopwvl u uHSUOUMOPDL, U OJis
ue20 oHU HYJHCHLL. Ymo makoe cmecs, pacmeop,
cycnensusi, KOJUIOUOHBIU paACMBOP, IMYNbCUSL.
\Kucrnomst u wenouu, umo 23mo maxoe u 0Jisl 4e20 OHU
HYJtCHbL. Ymo makoe uHouKamopul, 015 4e2o oHu
HYJHCHBL. Yenepoo - 8adxicHblll 21emeHm Ha 3eme.
IIpakmuueckasn yacmo. Onvim «/[gudicenue mMonexyn
DrcUOKOCMUY (CpaHeHue 08UNHCEHUSL MONIEK)L 8
X0100HO1L U 2opsiueti 600e), onvim «Konnekyus
KpUcmanios» u « Xpycmanvhwiey auya (cocmosinue
seujecms); onvim « Kunenue xon00noti 600v1»
(ceoticmsa 600vl), onvim «B3pwvie 6 naxemey
(xumuueckue peakyuu), onvim «Jlemarowue
Oanouxkuy (peaxkyusi ¢ gbloeneHuemM Y2neKucio20
eaza); onvim « Cynepnenay (peaxyus paznoxicenus
nepexucu 6000pooay,; onvim «Ilennviti ponmany
(aK30mepmuueckas peakyus), onvim «Mexanuueckoe
pasoenenue cmecu npu NOMOWU 8030YUHO20
wapukay (pazoenerue coiu U MOJIOMO20 Nepya);
onvim «Hcuezarowuil caxapy (8uovl cmeceu u ux
ceoticmea), onvim « Cbed0OHbLIL Klel»
(uzeomasnusaem KOJLIOUOHBLU PACMBOPY,; ONbIM
«Cmecv macna u 800vl» (U320MaAIUBAEM IMYILCUIO),
onvim «Pesunosoe siiyoy ( 63aumoodeticmaue wenodu
c kuciomoti), onvim «Hesuoumas xonay»
(83aumooeticmsue hochopHol KUCIOMbL U MOTIOKA);
onvim « Ymmuwiil 1100» (onpedenenue cooepaircanue
Kpaxmana 8 npodykmax); onvim «Ljeemmuvie
danmasuuy (cmpoenue MoKy MblIA U UX
ceoticmsa),; onvim « Cepebpsinoe aiiyo» u «Ceeuxa u
maeuueckuti cmaxamny, «llonyuenue yenepooa uz

ucmves pacmenuuy (y2nepoo u e2o ceolicmea)

Il moxysib «BouedHbIe Yyaeca HAYKN

2.1.®u3uka 6e3 popmy. (2 1)

Uto takoe ¢usuka? (3amanue
- (hu3MvecKue SBICHUS
BOKPYT MEHS)

Teopemuueckaa wacmeo. Pusuxa, KaK HayKa.
Qusuueckue npubopwi, usuyeckue eIUUUHbL U
Guzuueckue senenus. Cunvl 6 npupo/lle - cuna

Bemectro u mose (OnbIT
«Bceraa 1 MOXXHO BEPUTh
KoMIIacy?»)

Mpenusl, CUIa mANCeCmu, CUIA GbIMAIKUBAHUS,
aspoouHamuyeckas cuna. Ymo maxoe menio u kax
oHO nepedaémcs? Inekmpuuecmso. Om ue2o
3asucum mox? Ymo maxoe snekmpomazHummsie
6onbl? Macnumnoe none. Ymo maxoe macca u gec,
yem omauuaromes opye om opyea. Mnepyus u ons
Ye20 OHA HYJICHA.

IIpakmuueckaa uacmo. Onvim «Kax «ysudembvy
none?» (HanpasieHus MaZHUMHO20 NOJisl, CUTLOBbIE
iuHuu),; onvim «Bcezoa u modcho eepumo
Komnacy?» (Mazuumuoe noie, oeticmaue Memanios
Ha komnac), onbim « OOnapysicenue 1eKmpuiecKozo
noasay (Habarooaem 21eKkmpuieckoe nojie);, onvim
«Cobupaem snexkmpockony (cooupaem npuoop,
10360NIAI0UWUL NPUOIUSUMENTLHO USMEPUMD
DeKmpuyeckull 3apao.




2.2.3aragounasi acrponomusn (3 1)

UTto M3ydaeT acTpOHOMHSI?
(3amaHue caenath MakeT
COJTHEYHOM CUCTEMBI)

Teopemuueckasa uacmo. Ymo usyuaem
acmponomus? llnanemst conneunou cucmemol. Kakoe
ono Connye? Ilouemy ceemum Connye?
Temnepamypa Connya. Ilnanemovr — demu Connya.

Wnro3ust myssl (OnbIT -
«Benuka mu Jlyna?»)

\Mepxypuii — opam Jlynvl. Benepa — s0osumuiii
6030yx. Mapc — poicasas nianema. Mup nianem-

CwmeHna BpeMeH roaa (OnsIT -
«CMeHa BpeMeH ToJia TIpH
MOMOIIIH TTI00yca 1 JTAMITBD))

eueanmos. Cemuvs FOnumepa. Okonvyosanuwiil
Camypn co ceoum cemeticmeom. [[ea bpama-
onusneya — Ypan u Henmyn. B yapcmee momobt u
xonooa na Ilnymone u Xapone. Komema — cnesrcHulii
oupudicabnw. Memeopvl — «naoarowue 36e3/{oly.
\Memeopumul - unonianemsne 6 wkagy. Onacnvle
acmepouowvl. Ymo maxoe cozsezoue? Cmoporwl
ceema. [louemy 36é30H0e Hebo epawaemca?
Bpawenue 3emau - 0env u Houw.

Semnsa uz kocmoca. Popma 3emnu. Connye, 3emns u
Vlyna Bpawenue 3emau sokpye Coanya. Ymo makoe
200? Umo makoe mecsay? Bpemena cooa. Kax
\MeHsiemcs npupooa 8 pasHoe 8pems 2004.
IIpakmuueckasa wacmy. Onvim «JIyna u 3emnsay
(yenmpobeoicnas cuna), onoim «Kax napucosams
aunc?» (pucyem opoumy 3emau),; onvim « Cuena
Bpemen 200a npu ROMowU 210byca u 1amnovly (CMeHa
spemen 200a); onvim «36e30bl - coceouy (08UNCEHUE
3630 no kpyay), onvim «llepemewerue niaremy
(Osudicenue nianem),; onvim «Kyoa nHanpasnen xeocm
Komemuly (uzyuaem komemot); onvim « Omkyoa
liemsm memeopul? » (uzyuaem memeopul u
Wmemeopumul).

2.3.YBaekareibHas reorpagus (3 1)

Uto u3yuaet reorpadus’?
(Pabota ¢ rmoOycom u
KapTOM)

Teopemuueckan wacme. Pazoenvi ceocpaguu
(ceonoeus, munepanozus, kapmozpagus,
lmemeoponozus). Tekmonuueckue npoyeccovl 6Hympu

Benukue reorpaduieckue
otkpeITHs (PaboTa ¢ HayyHO -
[M03HABATEIILHOU
MTepaTypoi, GUIBM PO
reorpauuecKue OTKPHITHS)

3emau, 3emnempscenus. [lonesnvie uckonaemuvle.
VIpacoyennvie munepansl. I eocpaguueckasn kapma.

[ 100yc. Dnemenmul penvepa. Ymo enympu 3emuu.
Bynxanwi. Ilogepxnocmo 3emau: mamepuxu u OKeaHul.
\Memeoponozus - nayka o nocode. Obaaxa. Ilo2oonvie
s161eHUA.

IIpakmuueckaa yacmo. Ixcnepumenm «I onyboe
Hebo» (Oucnepcusi - NPoYecc pasziodceHus céema Ha

cnexmp), onvim «Ob6aK0 6 Oymulakey (Kax

CCMI/ILIBCTHa}I apka




(OmwiT - «Kaxk
MOSIBIIICTCS paryra?»)

dopmupyromes obnaxa), onvim «Kpyzogopom 60061 6
npupoodey (npoyecc NOCMOSAHHO20 NepemMeweHus]
60061 Ha 3emne); onvim «Kax nossnsemces padyeay
(npenomnenue corHeunblx ayuell 8 00HCOeBblX
kanusax);, onbim «Paznue negpmu 6 okeaney (énusnue
Heghmu Ha dHcusvie opeanuzmul); onvim «llouemy
onacen Aiicoepe?» (ompuyamenvras ponwv aticoepea 8
DICUBHU Yel08eKa); ONbIMbL C NeCKOM U 2IUHOLL
(ceoticmea necka u enumsvl), onvim «M36epoicenue
BYIKAHAY (MOOENb 8VIKAHA, NOYEM) NPOUCXOOUM
u38epoicere); paboma ¢ HAYYHOU TUMepamypot,
KOHMYPHBIMU KAPMAMU, 2100)COM.

111 moxyab UtoroBbie 3ausatus (14)

Teopemuueckan uacms. [loogedenue umozos

HMTorosas arrecranus
(3amuTa TBOPYECKOI0
MpoeKTa)

pabomsl 3a 200. [loocomosxka k omuemHomy
ebicmynaenuio « Bonwebnvie yyoeca naykuy
Ilpakmuueckasa wacmy. mozosas ammecmayus 6
BUOe 3auUmbl MBOPUECKO20 NPOEKMA (0emu nuuLym
camu npu HebOILULOU NOMOWU Nedazozd Ha
npomsdicenuu usyvenus 1 mooyns npoepammot).
Omuemnoe noxazamenvHoe 8blcCmynjieHue
obyyalowuxcs «Bonwebnvie uydeca naykuy.

Anroputm
pa3paboTk
n

ranbl

3apaum

HeaTenbHoOCTb yyawmxcsa

MenaTensHocTb Nnegarora

1. MogroToBKa

Onpepnenexune TeMbl, uenu. BeiGop
rpynnbl ysaiwmxcs

CoGupatoT uHcopmaumio.
OGcyxaaloT 3anaHne

MoTuBMpYeT yyalmxcs.
(OGLACHAET Luenu npoekTa

2. NnanupoBaHue

[AHanu3 npo6nemsbl. Onpeaenexve
MCTOYHMKOB MHOpMaLN.
MocTaHoBka 3aAay ¥ BbIGOp
KpUTEPUEB OLIEHKM Pe3ynbTaToB.

P ponei B

pMUpYIOT 33aaun. Y
uHchopmaumio. Beibupator,
060CHOBBLIBAIOT CBOV KPUTEPUM

ycnexa

MomoraeT B aHanu3e u
CuHTe3e

3. MpuxaTue

CGop 1 yTouHeHue nHgopmauum.
O6cyxaeHue anbTepHaTuB. BeiGop

PaGoTatoT ¢ uHdopmaumen.

MpoBOAAT CUHTE3 U aHanNU3 naen.

Ha6niopaeTt. KoHcynbTupyer.

ONTMManLHOro BapuaHTa. YTouHeHne Mpeanaraet
pelieHuns B T
NNaHoB AeATeNbHOCTH ner
MHd opmauumn
BLINONHAT UccnefoBaHue
4. BbINnonHeHve Pa6oTa Hag npoekToMm. Ochopmnenune [paGoTaloT Hag NPOEKTOM. KoHcynbTupyeTt

OchopmnsloT NpoekT

5. OueHka

pesynkTaToB

[AHanu3 BLINONHEHUA NpoekTa,
AOCTUIHYTbIX pe3ynbTaTtoB (yCﬂEXOE "
Heyaay) v NpuYMH 3Toro. AHanus
AOCTUXEHUA nocTaBneHHon uenu

YyacTBYIOT B KONNEKTUBHOM
camoaHanuse npoekTa u
camooueHke

HanpaensieT npouecc
aHanusa. CoBeTyeT, Kak
MoaroToBMTLCA K 3aWwuTe

MoaroToBka AOKNaAa, BLICTYNNEHMS,
ITaumu. 06

npoekT. YyacTeyloT B

Nony4eHHbIX pe3ynbTaToB.

|KonnekTtueHan 3awmTa npoekTa.

OueHka

KONNEKTUBHOM OLeHKe
pesynbTaTtoB

(OueHuBaeT pesynbTathbl
[neaTensHoCTH yuawmxca




IHHEPEYEHb ObOPY1OBAHMUAI.

N | HaumenoBanue Kpatkue npumMepHbie TEXHUUECKHE XapaKTePUCTUKU KonuuectBo
o0opymoBaHUs €INHUL]
EcTecTBeHHO-HayuYHas HANIPaBICHHOCTD
1. |O6mmee obopynoBanue (pusuka, XuMusi, OUOIIOTHS)
[udpoBoit naTYMK JIEKTPOMPOBOTHOCTH
[udposoit narunk pH
[udposoit naTuuk Moa0KeHU
[udpoBoit taTunk TeMIiepaTyphl
[HudpoBoiil naTunk aOCOMOTHOTO AABICHUS
[udposas Hudposoit ocumorpadpuyecKuii JaTIUK
11 nabopaTopus Becsl anexkrponnsie yueoubie 200 T
" | ydeHn4eckas Muxkpockort: 1iuppoBoi wim ontudeckuit ¢ yenmnueHuem ot 80 X 3 mr.
(pusuka, xumusa, |Habop i U3roTOBICHHUS MUKPOIIPETIapaToB
ouonorus) Mukponpenapatsl (Habop)
CoenuHuTeNbHBIE MPOBOJIA, MPOTPAMMHOE OOECTIeUeHUE, METOINYECKUE YKA3aHUsI
KOMIUJIEKT COMYTCTBYIOIINUX JIEMEHTOB JUISl OIBITOB I10 MEXaHUKE
KOMIUIEKT COIMMYTCTBYIOIIMUX 3JIEMEHTOB ISl ONBITOB [0 MOJEKYJISIPHON (U3HKe
KOMIUJIEKT COMYTCTBYIOIINX 3JIEMEHTOB UISl OIIBITOB I10 3JIEKTPOAUHAMUKE
KOMIIJIEKT COMYTCTBYIOIINX 3JIEMEHTOB I OIIBITOB IO ONTUKE
[IItatuB 1aOOPATOPHBIN XUMUYECKUHN
Ha6op gamex [letpu
Kommekr Habop MHCTpyMEHTOB npenapoBaibHbIX
MIOCYIbI u|Jloxka JiJ1s1 COKMTraHus BEIIECTB
12 o0opynoBaHus Crynka dapdopoBas ¢ mecTuKoM
" | nns yuennyeckux | Habop 6aHok 1y1st XpaHeHus TBepabix peakTuBoB (30 - 50 M) 3 .

onbITOB ((pu3uka,
XUMHS,
ouomnorus).

Hab6op ckisHoK ((hakoHOB) [71s1 XpaHEHUSI paCTBOPOB PEaKTHUBOB
Ha6op npubopok (ITX-14, I1X-16)

[Tpubop asnst mory4eHus ra3oB

CnupTtoBka

I'oprouee st CIUPTOBOK




dunpTpoBansHas Oymara (50 miT.)

Konba konnueckas

[Tanouka creknsiHHas (C pe3MHOBBIM HAKOHEUYHUKOM )
Yameuka Jy1st BeIIapuBaHUs (BbIIApUTEIbHAS YallleuKa)
MepHblii THIUHAP (TJIACTUKOBBIN)

Boponka crexnsinHas (manas)

Crakan crexasHHbIi (100 M)

["a300TBOTHAS TPYOKa

BUOJIOT'UA

Kommiekt
BJIQKHBIX
MpenapaToB
JIEMOHCTPALMOHH
BbIN

Ha3HAYEHUE: JEMOHCTPALIMOHHOE,

MaTepHuall KOHTEHHepa: IUIACTHK,

repMETHYHAsl KPBILIKA: HAJM4KE,

KpEIUIEHUE 3KCIIOHATA: HAJIMYHE,

KOHCEPBUPYIOIIEE BEIIECTBO: HATMYME,

HAaKJIENKa C HANMEHOBAHUEM: HAJIMYHE.

He meHee 10 nmpernapaToB U3 MPUBEACHHOTO HUYKE CITUCKA:
Brnaxxusiii npenapat "be3zyoka”

Bunaxnsiii npenapart ""agroka”

Brnaxxusiii npenapat "BHyTpeHHee cTpoeHHe OPIOXOHOTOTr0 MOJUTIOCKA'
Bnaxxnslii npenapar "BHyTpeHHee CTpOE€HHE KPBICHI"
Bnaxxnslii npenapar "BHyTpeHHEe CTpOEHHE JIATYIIKA"
Bnaxxnslii npenapar "BHyTpeHHEe CTpOEHHE NITULIBI"
Bnaxxusiit npenapat "BHyTpeHnnee cTpoeHue peiObl”
Bnaxnsiii npenapar "Kapacs"

Brnaxxusrit npenapat "Kopens 6060Boro pactenus ¢ kinyoeHpkamu"
Bnaxunsiii npenapar "Kpepetka"

Bnaxnsiii npenapat "Hepeunpa"

Brnaxxusrit npenapat "Pa3Butne KocTucTol phIOBI"
Bnaxnslii npenapar "Pa3Butue Kypuiibl"

Brnaxusrit npenapar "Cuudomenyza"”

Brnaxunsiil npenapat "Tputon"

Brnaxuslit npenapar "Uepenaxa 6oigotHas"

'
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Brnaxusiil npenapat "Yx"
Brnaxnsiil npenapat "Amepuna”

2.2

Kommekt
repOapueB
JEMOHCTpPAIMOHH
BIN

Ha3nauenue: 1eMOHCTpaIIMOHHOE,

OCHOBA JIJIsl KpEIUJICHUs: TepOapHbIi JIHCT,

CIIUCOK HKCIIOHATOB: HAIHYUE

He MeHee 8 repbapueB U3 MPUBEICHHOTO HIDKE criicka: HasHaueHue: 1eMOHCTPAIlMOHHOE,
OCHOBA JUIsl KPEIUICHHUSI: TepOapHbIi JIHCT,

CIIMCOK IKCIIOHATOB: HAIMYUE

He MeHee 8 repOapueB 13 MPUBEACHHOTO HIDKE CITHCKA!
I'epGapmii "/lepeBbs U KycTapHUKA"

['epGapumit "Iukopactyiue pacteHus "

I'ep6apuii "KopmoBsie pacteHus"

I'ep6apuii "KynbsTypHble pacTenus"

['epGapuii "JlekapcTBeHHBIE pacTeHUs"

I'epbapwuii "MenonocHble pacTeHus"

['epGapuii "Mopdonorus pacteHuit"

I'epGapuii "OcHOBHBIE TPyIIbI pacTeHUi"

['epGapuii "Pacturenshbie coobmecTa"

I'epOapuii "CenbCKkoX035iCTBEHHbBIE pacTeHU"
I'epGapuii "SAnoButhie pacteHus"

I'epOapuii k Kypcy OCHOB 10 00I1el OMOJIOTUU

1 1.

2.3

Komnuekr
KOJIJICKIIUH
JE€MOHCTPALMOHH
plii (10 pa3HbIM
TeMaM Kypca
Ounosorun)

Haznauenue: 1eMOHCTpAIIMOHHOE,

OCHOBA JIJI KPEIJICHUS: HAIMYHE,

HaKJICHKHA ¢ HAUMECHOBAHHUEM . HAJTUIHE

He MeHee 10 KoJuIeKIuii U3 MPUBEICHHOTO HIKE CITUCKA!

Komnekmus "T'onoceMennsie pacteHus"

Komnekmus "O6urarenn Mopckoro aHa"

Komnekmus "Ilameonronornyeckas"

Komnexuus "IIpencraButenn oTpsiioB HACEKOMBIX ' KOJIMUECTBO HACEKOMBIX: HE MeHee 4
Komnekius "IIpumeps! 3alIUTHBIX MPUCTIOCOOICHUN Y HACEKOMBIX "
Konnekimus "TlpucnocoOurtenbHbie HU3MEHEHHS B KOHEUHOCTAX HACEKOMBIX"
Komnekuus "Pa3BuTre HACEKOMBIX C HEMIOJIHBIM ITPEBpAILICHUEM"

1 .




Konneknuus "Pa3BuTHe HACEKOMBIX € MOJIHBIM IpeBpaleHuemM"

Konnexuus "Pa3sutue nmeHuns!"

I 111

Komnexnus "Pa3sutue 6a00uxku”

Konnexuus "PakoBUHBI MOJUTFOCKOB"

Komneknus "CemeiictBa 6a0ouek"

Komnekius "CemeiicTBa )KyKoB"

Komnexuus "Cemena v miaoasr"

Komnekius "®opma cOXpaHHOCTH UCKOMAEMbIX PACTCHHUI U )KMBOTHBIX'
Habop naneonronornueckux Haxo 10k "IIpoucxoxienue yemoneka'
KOJINYECTBO MOJiesIei: He meHee 14

'

XUMUA

3.1

JIeMOHCTpalmoHH
o€ 000pyI0BaHHE

CocraB KOMILIEKTA:

Cronuk nogseMubiii HazHauenue: cOopka yueOHbBIX YCTaHOBOK,

pazmep ctosemHuilbl: He MeHee 200 * 200 MM, TIaBHBIN MOABEM C TTOMOIIBIO BUHTA: HAJTUYUE
[lItaTuB AeMOHCTpalMOHHBIN xumudeckuil: Ha3zHauenuwe: aeMoOHCTpauusi HOpUOOPOB U
YCTaHOBOK,

oropa, CTepkKHH, JIAMKU, My(ThI, KOJIbLIA: HAJTUYHE,

BO3MOYXHOCTb 3aKpEIUIEHUS JIEMEHTOB Ha PA3JIMYHOM BBICOTE: HAJTUUHE

Arnrmapar i NpoBEACHUS XMUMHMUYECKUX peakumii: HazHaueHue: neMOHCTpanus XUMHYECKHX
peaKuuii,

MOTJIOTUTEJIb TAPOB U ra30B: HAIUYKE,

Martepuan KoJObl: CTEKIIO

HaGop nyst snexkTponun3a 1eMOHCTpalMOHHBIN: Ha3HaueHue: u3ydyeHne 3aKOHOB AJIEKTPOJIU3a,
cOopKa MOJENI aKKyMYJISITOPA,

€MKOCTb: HaJIM4He,

ANEKTPO/Ibl: HAJTUUHE

KommiekT MepHbIX K070 Majoro oobema: HaznaueHue: 1eMOHCTPAallMOHHBIE OMBITHI,

00beM k0J10: ot 100 M mo 2000 mu,

KOJN4YECTBO K0JI0: He meHee 10 1.,

Marepua Kojio: CTEKIO

Habop dnakonos (250 - 300 My aJ1s1 XpaHEHHS] paCTBOPOB PEAKTHUBOB).

HasznaueHue: XxpaHeHHE pacTBOPOB PEAKTUBOB,

1 .




KOJIH4YecTBO (riakoHOB: He MeHee 10 mit.,

MaTepuai (IaKOHOB: CTEKJIO

poOKa: HAJIu4Yue

[TpuGop AJis OMBITOB MO XUMHH C JIEKTPUUIECKUM TOKOM (71a00paTOPHBII)

[Tpubop A1 MIUTFOCTPALIMK 3aKOHA COXPAHEHUSI MACChI BEIIECTB: COCY/

JlangonpTa: HaIM4ue,

npoOka: Halu4ue,

THUII TpUOOPa: TEMOHCTPAILIMOHHBIN

JlenutenbHas BopoHka: HazHaueHue: paszieneHue AByX *KUAKOCTEH MO MIOTHOCTH,
MaTepuall BOPOHKH: CTEKIIO

YcraHoBKa Uil NEpEeroHKH BemlecTB: HasHadueHue: aeMOHCTpauusi OYMCTKM BELIECTBA,
NIEPETOHKA,

KOJIOBI, XOJOJUIBHUK JJISI OXJIAXKIACHUS, AJUIOHXK, MPOOKa: HaJIU4He,

JUTHHA YCTAaHOBKH: HE MeHee 550 MM

[Tpubop A nosiydeHus ra30B: HA3HAUEHUE: TIOJYYEHHUE ra30B B MAJIbIX KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 mpeIMeToB

bans koMOuHMpoBaHHas 1abopaTopHasi: baHs BojsHasA: HaIM4YKE, KOJIbLA CMEHHBIE C
OTBEPCTHUSIMHU PA3HOTO IMAMETpa: HAJIUYHE,

IUTMTKA 3JIEKTPUYECKAS: HATMYUE

dapdopoBas cTymnka ¢ nectTukoM: HazHauenue: 1 pa3MeabueHust KPYIHbBIX (DpaKIuii BeIecTB
Y TIPUTOTOBJIEHHUSI IIOPOILIKOBBIX CMECEN

Kommiext repmometpos (0 - 100 C; 0 - 360 C)

3.2

Kowmmiekt
XAMHUYECKUX
PEAKTUBOB

CocraB KOMILIEKTA:

Hab6op "Kucnots!" (a30THas1, cepHasi, consiHasi, opTopocdopHas)

Ha6op "T'mapoxcunpl" (rugpoxcua 6apusi, THIPOKCU KaJIHsI, TUIPOKCHU KAJIBIIHS, THIAPOKCH]T
HaTpus)

HaGop "Oxcunpsl MeTayuioB" (amroMUHUS OKCH, Oapus okcu, xkene3a (I11) oxkcun, kanbius
okcujl, Maruust okcu, meau (I11) okeu, MMHKA OKCHT)

Habop "lllenounble u men09YH03eMeNbHbIE METAUIbI" (JINTUM, HATPUMN, KAJIHITUH)

Habop "Metauibl" (amoMuHuUM, )Keae30, MarHuid, MeJib, lIMHK, 0JIOBO)

Hab6op "Illenounbie u mea04Ho3eMeIbHbIE METAIbI" (JIMTUH, HATPUH, KAL)

Ha6op "Orueonachbie BemiectBa" (cepa, hocdop (kpacHsiit), okcua dochopa (V))

Hab6op "T"amorensr" (fiox, 6pom)
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Hab6op "T'amorenunpl" (amoMuHUS XJOPHA, aMMOHUS XJopua, Oapust xjopua, sxenesa (III)
XJIOPHI, KaIHs HOMU, KaJlus XJIOPU, KBS XJIOPUI, TUTHS XJIOPHJI, MATHUS XJIOPU, MEITU
(1) xnopun, HaTpust OpoMua, HATPHs GTOPUI, HATPHS XIOPU, IIMHKA XJIOPHUT)

Ha6op "Cynbdatsl, cynshuasl, cyaphuTe" (aIloMUHUS Cylb(aT, aMMOHHS CylbdaT, jKene3a
(IT) cynedun, xeneza (II) cymedar, 7-mu BogubIid, Kanus cyiabdar, kodbambra (II) cymwdar,
maraus cynbdar, meau (I1)) cynsdar 6e3Boansii, meau (II) cynpdar 5-Tu BOgHBIA, HATPHUSL
cynbdu, HaTpus CynbPUT, HATPUA CyIb(daT, HATPUS TUAPOCYIb(DAT, HUKENS CyIbdar

Habop "Kap6onatel" (aMMoHMs kapOoHaT, kanus kapOoHnat, meau (II) kapOoHaT OCHOBHOM,
HaTpus kKapOoOHAT, HATPHUS TUIPOKAPOOHAT)

Hab6op "®ocdatel. Cunukatel" (kayiust MOHOTHAPoopTodocdaT, HATPUs CUITHKAT 9-TH BOIHBIM,
HaTpus opTodocdar TpexzamenieHHbIH, HaTpus Auruapodocdar)

HaGop "Auneratel. Pomanuapl. Coenuuenus xeneza" (kamust anerar, kamus ¢eppo (1)
rekcaranm, kanust Geppo (111) rekcarmonun, kamus poaaHul, HATPHS alleTaT, CBHHIIA alleTar)
Hab6op "Coenunenuss mapranua" (kamust nepmanrasat, mapranua (IV) okxcun, mapranua (I1)
cynbdar, Maprasia XJopun)

Ha6op "Coenunenust xpoma" (aMMOHWMSI AUXPOMAT, KaJTUS JUXpoMart, kaums xpomar, xpoma (I11)
XJIOpUJ 6-TH BOJIHBIN)

Ha6op "Hurpatsl" (amoMHUHUS HUTPAT, aAMMOHUS HUTPAT, KAJIUs HUTPAT, KAJIbLIUS HUTPAT, MEAU
(I1) autpar, HaTpust HUTpAT, cepedpa HUTPAT)

Hab6op "Unaukatopsr" (TakMOU, METUIIOBBIN OpaHKEBbBIN, (heHOI(PTAICHH)

Habop "Kwucnopoaconepxamiue opraHnyeckue BemiecTtBa" (aleToH, TIUIEPUH, JTUAITHIIOBBIN
a¢up, CUPT H-OYTUIOBBIA, CIUPT WU30aMUJIOBBINA, CIUPT W300YTUIIOBBINA, CIUPT STUIIOBBIM,
(deHnoun, popmMalrH, STUIEHTIUKOIb, YKCYCHO-3THIIOBBII 2Qup)

Hab6op "YraeBogopoasl" (6eH3uH, rekcaH, He)Th, TOTYOJI, IIUKIOTECKaH )

Habop "Kucnotel opranuueckue" (KHUCIOTa aMHUHOYKCYCHas, KUCJIOTa OCH30MHas, KHCIOTa
MacJsiHasi, KHUCJIOTa MypaBbHHAs, KHCJIOTa OJIEMHOBAs, KHUCIOTAa MajJbMUTHHOBAs, KHCJIOTa
CTeapuHOBAs, KICIIOTAa YKCYyCHAsI, KUCIIOTA IIIaBeJieBast)

HaGop "YrneBompl. AmunHb" (aHWIMH, aHWIMH CEPHOKUCIBIA, JI-TIOKO3a, METHUIIAMUH
TUAPOXJIOPHU/I, Caxapo3a)

3.3

Kommiekr
KOJUJICKIIUH
CIIHCKa

n3

Haznauenue: neMoOHCTpaMoHHOE,
BH/JI YIIAKOBKH: KOPOOKa,
ONHCaHUe: HAJINYHe

CocraB KOMILIEKTA:
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Konnexuus "Bonokna"

Konnexkuus "KameHHBIN Yyroib ¥ IPOIYKTHI €r0 nepepadoTKu'
Komnekius "MeTasmibl U crijiaBbl”

Komnekius "MuHnepansl v ropHbie mopoast” (49 BUmoB)
Konnekuus "MunepansHbie ynoOpenus"

Komnekmus "Hed1h 1 ipoaykThl €€ mepepaboTku”
Komnekius "IInactmaccst”

Konnexuus "Tormimso"

Komnexkuus "UyryH u craip"

Komnekmus "Kayuyxk"

Komnexuus "llkana TBepaocTu"

HaGops! 17151 MosieTmpoBaHusi CTPOCHHS OPraHMYECKUX BEHIECTB (YUCHUYECKHE) HE MeHee 4 TIT.

'

OU3NKA

CocTaB KOMIIICKTA:

[IltatuB ngeMOHCTpanmMOHHBIN: Ha3HadeHue: mpoBeneHWE MTEMOHCTPAIMOHHBIX —OIBITOB,
OCHOBAaHWE, CTeP)KCHb, JIATTKH, KOJIbIIA, My ThI: HATHIUE

CTONUK NObEMHBIH:

Tun cronuka: yaeOHbII/1a00paTOPHBIA,

orI0pa, CTEP>KEHb BUHTOBOM, BUHT PETYJIMPOBOYHBIN: HAJTUIHE,

(GyHKITUS TTOAbeMa M OIyCKaHUS CTOJIMKA: HATUIne

HMCcTOYHMK TIOCTOSIHHOTO U TIEPEMEHHOro HampsbkeHus: HasHadeHuwe: Uil OUTaHUSA
PETYIUPYEMBIM TIEPEMEHHBIM 1 TTIOCTOSTHHBIM TOKOM 3JIEKTPUUYECKUX CXEM,

yacrtora, I '1: 50,

notpebisemast MOITHOCTh, BA: 10

MaHOoMeTp KUJIKOCTHOU JeMOHCTpalMoHHbIi: Ha3znauenue: nis usmepenus gasienus 10 300
MM BOJISTHOTO CTO0JI0A BBIIIE U HUYKE aTMOC(EPHOro TaBICHUSA,

crexyisiHHas U-o0pa3Hasi TpyOKa Ha MOJICTaBKe: HAIMYUE

Kamepron Ha pe3oHaHcHOM smiuke: HasHaueHne: 1 TEMOHCTPAIMK 3BYKOBBIX KOJICOAHUH |
BOJIH,

JIBa KAMEPTOHA Ha PE3OHUPYIONTUX SIIUKAX: HATUIHE,

PE3MHOBBIN MOJIOTOUYEK: HATMYUE

Hacoc BakyymHBIH ¢ a5iekTpornipuBooM: HasHauenue: co3ganue pa3psKeHUs Wid H30bITOYHOTO
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4.1

O6opynoBanue
IS
JIEMOHCTPAIIMOHH
BIX OTIBITOB

JABJICHUS B 3aMKHYTBIX 00beMax,

OTIBITHI: KUTICHUE KUAKOCTH MIPU TMOHIKEHHOM JIaBJICHUH, BHEITHEE U BHYTPEHHEE JaBJICHUE U
7p.

Tapenka BakyymHas: HasHaueHuWe: JEMOHCTpalus OMNBITOB B 3aMKHYTOM OO0OBEMe C
pa3peKEHHBIM BO3IyXOM,

OCHOBaHHUE C KPaHOM, KOJIOKOJI W3 TOJICTOTO CTEKJa, PE3WHOBAs MPOKIIAIKA, dJCKTPHUSCKUAN
3BOHOK: HAJIMYHE

Benepko Apxumena: HasHaueHue: JeMOHCTpanys ACUCTBUS KUIKOCTH HA MOTPYKEHHOE B HEe
TEJIO ¥ U3MEPEHUE BEIMIMHBI BBITATKUBAOIIEH CHIIBI,

BEJIEPKO, TEJIO HUIUHAPUIECKON (DOPMBI, IPYKUHHBIN TMHAMOMETD: HATUYUE

OrauBo Bo3aymiHOe: HasHaueHue: neMOHCTpaIysi BOCIUIAMEHEHHUsS TOPIOYeH CMecH TpU ee
OBICTPOM CXKaTHH,

TOJICTOCTEHHBIM IIWIMHJIP, TOPUIEHh Ha METAIUTMYECKOM IITOKE C PYKOSITKOM, MOJCTaBKa JJIst
UINHAPA: HAJTU4ne

[TpubGop ist AEMOHCTpAIlK aBJICHUS B XUAKOCTU: Ha3sHaueHue: AJeMOHCTpaIusS W3MCHCHHUS
TABJICHUS C TITyOMHOW TOTPYXKEHHUS,

JaTYWK JABJICHUS, KPOHIITECHH JUIA KPETUICHHUS HA CTEHKE COCY/Ia: HATUIHE

[Ipubop mna geMoHcTpanuu arMocepHOro AaBieHUs (MarneOyprckue IMOMyLIapHs):
Hasznauenue: nemMoHcTpalus Cuibl aTMOC(EpHOTo AaBICHUS,

JBa Pa3beMHBIX METAUIMYCCKUX TONymapus C MPOYHBIMA pydKaMH U XOPOIIO
npunuUTH(GOBAHHBIMY KpassMU, HUIIIEIb C KPAHOM: HAJIMIHE,

cO3/1aBaeMoOe BHYTPH IIapOB BakyymmeTpuieckoe faasienue: He menee 0,05 Mlla,
MaKCUMabHOE pa3peiBaroliee ycunue: He meHee 90 H

HabGop ten paBHoro o6wema: HasHauenue: nmisi ompenencHuss U CPAaBHEHUS TEIIOEMKOCTH H
TUTOTHOCTH Pa3IMYHBIX TBEPABIX MaTEPHUAJIOB,

IIWIMHIPHI U3 Pa3IMYHBIX MaTepUAIOB: HE MEHee 3 IIT.,

KPIOYKH JIJIS TIOJIBEIIMBAHMS [IMJIMHPOB: HATUUIHC

Habop ten paBHoI Macchl: HazHaueHue: 715 onpe/iesieHrs M CPaBHEHUIO TIJIOTHOCTH Pa3InYHbIX
MaTepHaJIOB,

MUAJTUHAPHI U3 Pa3INYHbIX MaTEpUAJIOB: HE MEHee 3 TIIT.,

KPIOYKH JJIS TIOJIBEITUBAHUS [IHJIUHIPOB: HATUIHE

Cocynsl coobmaromuecsi: Hasnauenue: neMOHCTpanus OJMHAKOBOTO YPOBHS OAHOPOIHOMN
KHUJIKOCTH B COOOIIAIOIIMXCS MEXKTy COO0M COCyaax pasHOH (GOPMBI,




COOOIIAIOIIUECS CTEKIIIHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,

MO/ICTABKa: HAaJM4Ke

Tpy6xa Herotona: Ha3znauenue: nemoHcTpalysi OTHOBPEMEHHOCTH TMAJCHUS Pa3IMYHBIX TEJ B
pa3pexEHHOM BO3/IYXE,

(GYHKIMS MOAKIIOYCHNUS K BAKYYMHOMY HAcocy: HaJIM4He,

JUTMHA TPYOKH: He MeHee 80 cM.,

PE3UHOBBIE MPOOKU, HUMTIENb: HAIUYHE,

KOJIMYECTBO TEJ B TPyOKe: HE MeHee 3 IIT.

[ap INackansa: HaznaueHnue: qeMoOHCTpalus nepeaayu mporu3BOJUMOTO Ha KUJIKOCTh JaBICHUS
B 3aMKHYTOM COCYJE, JEMOHCTpalMs MOAbeMa >KUIKOCTU MOJ JIEUCTBHEM aTMOC(EpPHOTO
JaBJICHUS,

METaJUIMYECKUI LUJIUHAP C ONpaBaMH, MOPIIEHb CO IITOKOM, IMOJbIA METaNIMYECKH map C
OTBEPCTHUSMU: HAJIMUUE,

JUTMHA [IWINHJpA: HE MeHee 22 cM,

JIMaMeTp I11apa: He MeHee 8 cM

[Iap ¢ xosnbroM: HazHaueHue: 1eMOHCTpalus pacliupeHusl TBEPAOro Tejla IPU HarpeBaHuUH,
MITATHB, METAITHYECKOE KOJIBIIO ¢ MY(TOM, I1ap ¢ IEMOYKON: HaJIuIue,

JUIMHA [EeNOYKH: HEe MeHee 80 MM,

JUaMeTp 1mapa: He MeHee 25 Mmm

[{unueaps! CBUHLOBBIE cO cTpyrom: Ha3HaueHue: JeMOHCTpanus B3aUMHOTO IPUTSKEHUS
MEXy aTOMaMU TBEPABIX TEll,

KOJIMYECTBO OMHAKOBBIX LIMJIMHIPOB: HE MEHEE 2 MIT.,

Marepual UWJIUHAPOB: CTajlb U CBUHELL,

KPIOUKH JIJIs1 TOJIBEIIUBAHUS: HAJTMYHE,

CTpYT, HallpaBJsitolas TpyOKa: HaIuuue

[Tpubop Jlenna: Haznauenue: miis uccieoBaHus 3aBUCUMOCTH HAIPaBJICHUS WHIYKIIMOHHOTO
TOKa OT XapaKTepa U3MEHEHUS] MArHUTHOTO TTIOTOKA,

CTOMKA C KOPOMBICJIIOM: HaJIMYHE,

KOJIMYECTBO aJIIOMHUHHEBBIX KOJICI: HE MEHee 2 IIT.,

pOpPE3b B OJHOM U3 KOJIEI: HAJTUYUe

Maruutr  ayrooOpasHbli  JeMOHCTpallMOHHBIN: Ha3HaueHuwe: neMOHCTpalusi CBOWCTB
IMOCTOSIHHBIX MarHuTOB,

TUIl MAarHUTA: HAMarHU4eHHbIN OPYCOK,




KOJIMYECTBO IIBETOB MarHuTa: He MeHee 2,

0003HaYEHUE MOJIFOCOB MAarHUTA: HAIMYHE

MarHutr moJIOCOBOM JEMOHCTpallMOHHBIN (mapa): Ha3HaueHue: AeMOHCTpalus CBOMCTB
MOCTOSIHHBIX MarHUTOB,

TWIT MAarHUTA: HAMarHW4eHHbIN OpYCOK MPSMOJIUHEHHONU (POPMBI,

KOJIMYECTBO IIBETOB MarHuTa: He MEHee 2,

0003HaYEHHUE TTOJTFOCOB MarHUTA: HAJTMYHE

Ctpenku MarHuTHbIE Ha IITaTUBaxX: Ha3zHaueHue: NEeMOHCTpalusi B3aUMOJCUCTBUS TOJIIOCOB
MarHuTOB, OPUEHTAIIMM MarHUTa B MarHUTHOM TOJIE,

HaMarHW4YeHHasi CTpeJiKa: HaJIMYUeE,

KOJMYECTBO 1IBETOB MarHuTa: He MEHee 2,

MOJICTaBKa: HAJIMYHE

HabGop nemoHcTpanmoHHbId "DnekTpocTatuka" (3sekTpockomnsl (2 mrT.), cyntad (2 mrT.),
najoyka CTeKJISTHHAS, TTajJoYKa YOOHUTOBAS, INTATUBBI H30JUpYolre (2 1IT.)

Maiiuna snekTpodopHasi Wik BICOKOBOJIBTHBIM UCTOYHUK: Ha3zHaueHue: s moydeHus
3JIEKTPUYECKOTO 3apsijia BBICOKOIO MOTEHIIMAIA U TIOJIyUYeHHUSI HICKPOBOTO pa3psia,

JIMCKM Ha CTOMKAaX: HAJIMUME,

KOJIMYECTBO JICHICHCKUX OaHOK: HE MEHee 2,

MOJICTaBKa: HAJTMUUE

Kommiekt npoBonoB: [nuna: He menee 500 mm - 4 mt., 250 MM - 4 mr., 100 Mmm - 8 1mT.,
Ha3HAYCHUE: IS TOJAKIIOUCHHS IEMOHCTPAIIMOHHBIX MPUOOPOB U 000PYI0BAHUS K HCTOUHHUKY
TOKa, JJII COOPKM DJCKTPUUCCKUX IIEIei, BKJIOYasl 3JIEMEHThI U3 paboThl "IlocTosHHBIN
AJIEKTPUUYECKUN TOK"

KowmmbroTeproe obopymoBanue

1 |HoytOyk

®opM-(hakTop: HOYTOYK;

XKecrtkas, HeOTKIIOUaeMasl KJIaBUATypa: HAJIMYUE;
Pycckas packiiajika KJIaBUaTyphl: HAJTUYKE;

JlnaroHainb 3KpaHa: He MeHee 15,6 TroiMOoB;
Paspemienune skpana: He menee 1920 X 1080 nukceneii;
KonuuectBo sinep nponeccopa: He MeHee 4;

KomnmuectBO TOTOKOB: HE MeHee 8;

bazoBas TaktoBas yactora npoieccopa: He MeHee 1 ['T';
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MakcumanbHas TAaKTOBask YacToTa mporeccopa: He menee 2,5 ['T;

Kamr-namsate mporeccopa: He meHee 6 MOaiiT;

O0beM yCTaHOBJICHHOM OTIEPAaTUBHOM MaMsTH: He MeHee 8 ["0aiiT;

OO0beM noaaep>KUBAEMOM ONIEPATUBHON MaMSITH (1711 BO3MOKHOCTH PACIIMPEHHUS): HE MEHEE
24 I'GaiiT;

O0nem nakonutens SSD: ne menee 240 1'0aiiT;

Bpemst aBTOHOMHO#1 paboThI OT OaTapeu: He MeHee 6 YacoB;

Bec HoyTOyKa ¢ yCTaHOBJIGHHBIM aKKYMYJIATOpOM: He Ooiiee 1,8 kr;

Buemmnuit uatrepdeiic USB crannapra ve Huxke 3.0 He MeHee Tpex CBOOOIHBIX;

Buemnnii unrepderic LAN (icnonb30BaHNe MEPEXOTHUKOB HE MPEyCMOTPEHO): HATUYUE;
Hanuune moyneit u uatepdeiicoB (MCmosib30BaHUE MEPEXOTHUKOB HE MpeaycMoTpeHo): VGA,
HDMI;

becripoBonas csa3p Wi-Fi: Hanwuune ¢ moanepskkoi ctanmapra |[EEE 802.11n wmn
COBpEMEHHEE;

Web-kamepa: Hanmaue,

Manunynarop "Mblllib": HaTMYKUE;

[IpeaycraHoBiIeHHas OTIEpallMOHHAs CHUCTEMA C TpapruecKuM MOJIb30BaTEIbCKUM
uHTepdeiicom, odbecreunBaroiias padboTy pacpOCTPAHEHHBIX 00Pa30BATEIbHBIX U
OOIIIECUCTEMHBIX MPUIIOKEHUN: HATTUYHE.

MOV (npunrep,
CKaHep, KOMHP)

Tun ycrpoiictBa: MOV (dbyHkuMM neyaTH, KOMMPOBaHUS, CKAHUPOBAHUA );
®opmar Oymaru: He MmeHee A4,

[IBeTHOCTB: YepHO-OEIIbIN;

TexHonorMs nevyaTu: J1azepHas

MakcumainbHoe paspemnienue neyatu: He Menee 1200 x 1200 Touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
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