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IHosicHuTEeNLHAA 3aNIUCKA
HacTtosimas pado4yasi nporpaMMa HAIIHCAHA HA OCHOBAHHWH CJIEeAYIOIIHX HOPMATHBHBIX

AOKYMEHTOB

o 3axon Poccuiickoit ®eneparn «O6 06pazoBaHUN

o DenepanbHbIIl KOMIIOHEHT rOCY1apCTBEHHOI'0 00pa30BaTeNbHOIO CTAHJApTa,
yrBepkaeHHbIH [Iprkazom Munobpazosanus PO ot 05 03 2004 roma Ne 1089;

o IIpumepHble mporpamMmsbl, CO3aHHbIE HA OCHOBE (pe/iepaibHOr0 KOMIIOHEHTA
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTA;

o @enepanabHBIN NEpeUeHb YUCOHUKOB

o TpeboBaHUs K OCHALIEHUIO 00Pa30BATEIBHOIO MIPOLECCca B COOTBETCTBUHU C

COACPKATCIIbHBIM HAIIOJTHCHUEM yLIe6HBIX npeaMETOB (bez[epaanoro KOMIIOHCHTAa
ToCyaapCTBCHHOI'O O6p330BaTeJ'II)HOFO CTaHJapTa

a Tak)Ke Ha OCHOBE DPYHOAMEHMAIbHO20 AOPA COOEPHCAHUA 00ULec0 00PA306aAHUA U
Tpeboeanuii k pe3y1bmamam 0ce0eHUs OCHOBHOU 00ULE00PA308AMENbHOU RPOZPAMMbL
OCHOBHO020 00uieco obpazoeanus, npeocmasiennvix ¢ PedepanbHom 20cy0apcmeeHHoOM
odpazosamenvHoOM cmanoapme 6Mmopo2o NOKOIEHUA.

Ha3znayenue nporpaMmmasi:

Hamuune B cOBpeMEHHOM MHpe Oe3rpaHMYHOrO HH(OPMAIMOHHOTO MPOCTPAHCTBA YK€ Ha
HauyaJlbHOM OJTarne oOydeHuWss TpeOyeT yMEHHUs TNPUHUMATh HHPOpPMAIUIO, YMETh o€
AHATM3UPOBATH, BBIJIBUTATH THUIIOTE3bI, CTPOUTH TIPEITOI0KEHUS.

JIt0003HATETFHOCTh MIKOJBHUKA, MBITIMBOCTD €r0 YMa, ObICTPOE YBJIICUSHUE HOBBIM 3aCTaBIISCT
pacupsTh TPaHULIBI HH(GOPMALIMOHHOTO MPOCTPaHCTBA. [Ipednazaemasn npozpamma no3eossem
6 Oonvulem obveme u 6ojlee pasHONIAHOB0 OOHeCMmU 00 pebeHKa HeuzsecmHoe, 3d2A00YHOE,
maiinoe, OMKpbleas nepeod HUM 20PU30OHMbL UHPOPMAYUOHHO2O NOJIL.

[TostBisieTcss BO3MOXKHOCTH OpraHU30BaTh paboOTy C pa3IMYHOTO poja IMO3HABATEIBHON
JUTEpaTypoil,  JUTEpaTypoil  SHIMKIONEIUYECKOro  xapaktepa. Ilpu  BBemeHuu B
0o0pa3oBaTeNnbHbIN MpoIecC MPOESKTHO-UCCIENOBATENBCKON AESITeTbHOCTH, HE MEHEeE BaKHO

MMPOBEACHNEC HA 3aHATUAX TPAKTHUICCKUX pa60T, MUHHUMYM KOTOPBIX 0003HaYeH B nporpamme.

AKTYyaJIbHOCTB:

ConmanbHblil 3aka3 Ha BblmyckHHKa [l oOpa3oBarenbHONM CTyneHH AMKTYeT (opMHpOBaHHE
pebeHKka Kak cyObekTa ydeOHOTO Tporecca, B CBA3M C 4YeM, €ro CaMOCTOSTEIbHOCTh
peryaupyercss BbIOOPOM BapHaHTa IOJIyYEHHUsS JOMOJHMUTENbHBIX 3HAHMM Ha YpOBHE €ro
MHHUIIMATUBHI (Yepe3 mpodIeMaTu3aluio, uepes MojydeHne NHIAMBUAYAbHBIX 3a/1aHui).
IlepcneKTUBHOCTD:

Kypc BHeypouHoll nestenbHOCTHM «®DH3MKa BOKpPYr HAC» COAEPKUT Marepuaj, KOTOPBIN
SBIISICTCS TOJATOTOBUTENBHBIM TP H3YYEHHH OCHOBHOrO Kypca ¢usuku. OH 3HAKOMHT

yqamuxces 5 Klacca ¢ MHOTOYHCICHHBIMHM  SBJICHHSMU (1)I/I3I/IKI/I, HanOojJee YacTo



BCTPEYAIOITUMUCS B TTOBCEHEBHOMN KM3HU, TEM CaMbIM CO3/IaBasi MPOYHYIO 0a3y /Ui YCBOCHUS
npeamerta B 7-9 kiaccax.
Bech maTepua 1ocTyreH ISl y4anuuxcsi 1 COOTBETCTBYET UX YPOBHIO Pa3BUTHSI.
JlaHHBIM KypC CO3/JaeT OJarompusiTHbIE BO3MOXXHOCTH JUIsI Pa3BUTHUS TBOPYECKUX U
WHTEJUICKTYaJIbHBIX ~ CIIOCOOHOCTEH  ydYalIuxcs, TaK KaK HX JIESITeIbHOCTh MOKET
BOCITPOM3BOJUTH OCHOBHBIE JIEMEHTHI TBOPUECTBA!

® CaMOCTOSITCIIbHBIA TEPEHOC paHee YCBOCHHBIX 3HAHUH W yMEHUH B HOBYIO

CUTYaIIHIO;

® UCIIOJIb30BAHUE ITUX 3HAHUU ISl IOMCKA PELICHUS;

® BHJICHHE HOBOM IPOOJIEMBI B 3HAKOMOM CUTYaIIHH;

® CaMOCTOSITEIbHOC KOMOMHUPOBAHNE U3BECTHBIX CITIOCOOOB JCATEIHHOCTH B HOBBIN;

® HaXO0XKXICHHC PA3JIMYHbIX peH_IeHI/Iﬁ HaHHOﬁ HpO6.]'ICMLI.

[IpennokeHHbId 11 W3Y4YEHHs MaTepuan  MOPEANoJiaracT TECHYI0 CBSI3b C MaTE€MaTHKOM,
OWojorueii, BaJICOJIOTHEH, TEXHOJOTHEW, CHOCOOCTBYS TEM  CaMbiM  pealu3aluu
MEXIPEAMETHBIX CBA3€H. JTO MO3BOJSIET COEAUHUTh U O00OOIINUTH 3HAHUS, KOTOPBIE ydyalrecs
MOJIy4YaJId IIPU U3YYEHUH Pa3HbIX MPEIMETOB, CO3/1aTh y YYAIIUXCA LEIOCTHOE MPEJICTABICHUE
0 TMPUPOJIE€ U IPUPOTHBIX SIBIICHUSIX.

IIporpamma peanusyercs B 5 ki1accax B 00béme 1 yaca B Heenro, 34 yaca B rof.
Hean:
CO3HATENbHOE OBJIA/ICHNE YYalllUMUCS CUCTEMOM MEePBOHAYAIBHBIX (PU3NYECKUX 3HAHUN U
yMEHUH, He0OOXOAMMBIX B TTIOBCEAHEBHOM XKU3HU, JJII U3yUYE€HUS CMEKHBIX TUCIUILIAH U
MPOJOKEHUsI 00pa30BaHUS.
3apaum:
1. 3HaKOMCTBO y4YalUMXCsl C SMOUPUUYECKUM HTANIOM HAYYHOTO METO/1a TO3HAHMUS.
2. O6ecnieueHne BO3MOKHOCTH (DOPMUPOBAHUSI LIETIOCTHOTO MPEACTABIEHUS O IPUPOJIE
MOCPEJICTBOM 3HAKOMCTBA C 00BEKTaMH U SIBJICHUSIMU MIPUPO/IBI, MOIX0JaMHU K UX
KJIacCU(PUKaIMU U OCHOBHBIMH 3aKOHOMEPHOCTSIMH, IOCTYITHBIMU TSI BOCTIPHSATHS MJIaIITAMU
MOJIPOCTKAMH.
3. OcBoeHHe yueHUKaMH 0a30BbIX 3HAHUN, HEOOXOAUMBIX MTPH U3YYECHUH CUCTEMATHUYECKOTO
Kypca (QU3UKH.
4. ®opMUpPOBAHUE Y NIKOJIbHUKOB MPUEMOB CAMOCTOATEIIbHON MO3HABATEILHON JIEATEIIbHOCTH,
CBSI3aHHBIX C METOJIAMU M MPUEMaMH HAYIHOTO TIO3HaHMsI (HAOJIFOIEHUS, ONIBITHI, CPaBHEHHE,

omucaHue, KaaccupuKaius u T.1.).



5. OcBOGHHE yYAIIUMHKCS TIPUEMOB padOTHI ¢ HH(MOPMAIIMEH, XapaKTePHOM JIJIsi €CTECTBEHHO-

Hay4HBIX KypCOB.

(I)OpMLI U METOAbI p360TbI:

H3noxxenue Marcpuaia BeI[éTCH HETpaAUIIMOHHO, OCHOBHBIM CpCACTBOM II0Ja4Md MaTcpualia
ABIIACTCA HGMOHCTpaHHOHHLIﬁ OIIBIT, CHaﬁHOBBIe MNpe3CHTalu, 3BPUCTUYCCKHUC 66(}6,[[]31, a TakK

K€ MHOI'O BHUMAHUA YACIICHO d)pOHTa.HBHOMy SKCIICPUMCHTY.

CTpykTypa Kypca
Neni/m | Tema pa3nena KoJ. yacos | KoJu. yacoB | Koi. yacos
(Bcero) (reopust) | (mpakTuKa)
1 BBenenne B pusuky. 2 1 1
2 TeJio u BelecTno. 10 5 5
3 dusznyeckue ABJICHUS. 12 6 6
4 YeJi0Bek U npupoaa. 4 3 1
5 Yes10BeK U n1aHeTa 3emJid 6 4 2
HTroro 34 19 15

H.]'Ial-ll/lpyEMl)le pe3yJbTaThbl 0CBOCHUS KypcCa

1. Jluunocmuuwie YY/[
Yy yuawguxca oyoym cgpopmuposansi

® TOTOBHOCTh U CIIOCOOHOCTH 06yqalonmxc;1 K CaMOpPa3BUTHUIO U CaM006p330BaHI/IIO;

® yYMEHHE ICHO, TOYHO, 'PAMOTHO M3J1araTb CBOU MBICIIA B YCTHOM pe4H, IOHUMATh
CMBICJI ITOCTABJIEHHOM 3a/]1a4, BEICTPanBaTh ApIryMEHTALUIO;

¢ (opmupoBaHHE CTOCOOHOCTH K SMOIIMOHATIBLHOMY BOCHPUSITHIO (PU3NYECKUX OOBEKTOB,
3a/1a4, peLICHUH, pacCyKICHUN;

¢ aJICKBATHOC pC€arupoBaHuC Ha TPYAHOCTH.



¢  YBAXHUTCIBHOC OTHOIICHUC K UCTOPUHN q)HBI/IKI/I " K JIIOJSM, ITIPUYIACTHBIM K CO31aHUTO
(bU3UIECKOI HAYKH;

® CrHI0OCOOHOCTh MPOJOJKATh U3ydEHUE (PU3UKHU, OCYLIECTBIISISI CO3HATEIbHBII BHIOOD
CBOEH MHIUBUYAIbHON TPACKTOPUM YUCHUS;

¢ (opMHUPOBAHHE IKOJOTHUECKON KYJIBTYpHI: IEHHOCTHOE OTHOIIEHUE K IPUPOTHOMY
MUY, TOTOBHOCTb CJIEZIOBATh HOPMaM IPUPOAOOXPAHHOIO, 340POBbECOEPEratoIero
MIOBEJICHMUSI;

Y yuamuxca mozym 0vtme cqpopmuposamsi:

®  11epBOHAYANIbHBIE NPeOCMABIeHUs O PuU3UYecKoll HayKe KaK cghepe yenoseueckoll
oeamenbHOCMU, 00 IMaAnax e€ passumusl, 0 e€ 3HAYUMOCMU O PA3BUMUSL YUBSUIUAYUU,

®  KOMMYHUKAMUBHASL KOMNEMEHMHOCMb 8 00WeHUU U COMPYOHUYECHEe CO
CBEPCMHUKAMU 8 0OPA306AMENbHOU, YYEOHO-UCCIE008AMENbCKOU, MBOPUECKOU U OPYeUX
8UOAX OesAMeNbHOCU,

L4 KPpUmMu4YHOCHb MbIULIEHUA, YMEHUE PACNnO3Ha8ANb J10cUHECKU HEKOPPEKMHble
6bICKA3bI6AHUA, OMIUYANTb cunomesy om d)aKma;

L4 KpeamueHoCmb MblUUIEHUAL.

2. Memanpeomemmnuvie YY][

pezyiamueHble:

yuawjueca nayvamcs

e (QopMynupoBaTh Y4eOHYIO II€Jib;

e BpIOMpaTh CHOCOOBI JEATENTBHOCTH B COOTBETCTBMM C IIOCTaBICHHOM 3ajaueil u
YCIIOBUSIMH €€ pean3alii;

®  COCTaBJIATH IUIaH U MOCIEI0BATEIbHOCTh JICHCTBUI;

e  OpraHM30BHIBaTH pabouee MecTa;

®  a/IeKBaTHO OLIEHUBATh NMPABHJILHOCTb WJIM OLIMOOYHOCTH BHITIOJHEHUS YueOHOH 3a/1auu,

e€ 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PeIleHUs;
e (hopMupoBaHUE CTOCOOHOCTH K MPOSKTUPOBAHUIO.
yuawjuecs noayuam 603MOHCHOCHIb HAYYUMBCA:

L4 onpedeﬂﬂmb nocne008amelbHOCHb npOMeENCYNOUHbLY ueﬂeﬁ u coomeemcmeyrouiux um

oelicmeuti ¢ y4émom KOHeUHO20 pe3yibmama,



®  Ocywecmaisms KOHCMAamupyiowull U nPoSHO3UPYIOWULL KOHMPOJIb NO Pe3yibmamy u no
cnocoby oeticmeusi;

o gvlOeIAMb U YOPMYIUPOBAM MO, YO YCEOEHO U YMO HYHCHO YC8OUNMb, ONPEOeisimb
Kauecmeo u ypoeeb YC8OeHUs;

®  KOHYEHmMpUpo8amv 6010 OJisk NPeoOOIeHUs. UHMEIEKMYAIbHbIX 3AMPYOHEHULL U
@usuLecKux npensimcmeutl.

KOMMYHUKamueHbvle.

yuauiueca nayvamcs
® OpraHU30BbLIBATH yqe6H0e COTPYAHHUYECTBO U COBMECTHYIO ACATCIBHOCTD C YUYUTCIIEM U
CBCPCTHUKAMU: OIIPCACIIATE HCIIN, pACIIPCACIIATD (bYHKI_[I/II/I " POJIK YHaCTHUKOB;

® B3aUMOJCHCTBOBATH U HAXOAUTh OOIIKE CIIOCOOBI PabOThI; paboTaTh B IpyIIe: HAXOAUTh
o0111ee perieHue 1 pa3periarb KOHQIUKTH HA OCHOBE COINIACOBAaHUS MO3ULMM 1 yuéTa
MHTEPECOB; CIIyIIATh MapTHEPA; POPMYIHPOBATH, APTYMEHTHPOBATh U OTCTAMBATH CBOE

MHEHHE;
yuawiueca noay4am ¢03MO0HCHOCHb HAYUUMbCA:
® paspewamv KOHGIUKMbBL HA OCHO8E YYEMA UHMEPeco8 U NO3UYUL 8ceX YUaCMHUKO8;
®  KOOPOUHUPOBAMb U NPUHUMAMb PA3IUYUHbLE NO3UYUU 80 3AUMOOEUCMBUU,

®  ap2YMEeHmupo8ams C8010 NOSUYUIO U KOOPOUHUPOBAMb €€ ¢ NOSUYUAMU NAPMHEPOS 8
compyonuyecmee npu 8blpabomre 00ue20 peulenus 8 COBMeCmHOU 0esimenbHOCHU;

®  UCNONBL308aMb peyesbie cpedcmaa, 8 mom uucie ¢ onopou Ha UKT.

noznaeameJibHble.

yuauniuecs Hayuamcn

e pabotaTh ¢ HHGOpPMAITUEH: TTOUCK, 3aMMUCh, BOCIIpUsATHE B TOM ynciie cpeactBamu UKT;

® BBUICTATH U (POPMYITHPOBATH TTO3HABATEIHHYIO 11€Th;

® [IPUMEHSATH MPABUIIA U TOJIb30BATHCS HHCTPYKIMSIMU U OCBOCHHBIMU 3aKOHOMEPHOCTSIMU;
® [IOHMMAaTh CYIIHOCTb AITOPUTMUUECKUX MPEANUCAHUN U YMETh IEHCTBOBATH B

COOTBETCTBHH C MPCATOKCHHBIM aJITOPUTMOM;

®  WCIOJIb30BaTh (PU3UYECKUE MOJIEIN, 3HAKH, CHMBOJIBI, CXEMBI;

e (popmymupoBaTh MPOOIEMBI: CAMOCTOSTENILHOE CO3/JaHUE CIIOCOO0B pelieHus mpodiem

TBOPUYCCKOI'O U IMTOMCKOBOI'O XapakTepa.



yuauiueca noayuant 603MOICHOCMb HAYUUMBCA?

® ycmaHaeniueanto I’lpu’{uHHO-CﬂeaCﬂ’l6€HHbl€ C6A3U, cmpoumb jlocudecKue, paccyofcdeﬂuﬂ,

VYMO3aKIIOYeHUsl (UHOYKMUGHble, 0e0YKMUBHbLE U NO AHAN02UU) U 8bIBOObL,

*  opmuposams yueOHYI0 U 00UWENOIb308AMENLCKYI0 KOMNEMEHMHOCMU 8 001acmu
UCNONb306AHUSA UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX mexHono2utl (MKT-

KOMNEemenmHoCmu,);
® gudemv U3UKY 8 Opy2UX OUCYUNTUHAX, 8 OKPYIHCAIOWeU HCUSHU,

®  8bIOBUSAMb CUNOME3bl npu peueruu gbua’uuecxux 3a0ay U NOHUMAMb He0OX0OUMOCTb

UX npoGepKu,

® naaHuposamsv U oCyuiecmeiiinib Oeﬂmeﬂbnocmb, HanpaejleHHyro Ha peulerue 3a0ay

UCCe008amenbCKoco xapakmepa,

® guLIOUpams Hauboee payuoHaIbHble U IPPeKmueHvle cnocobbl peuteHus 3a0ay,

®  UHmMepnpemuposamsb UHGopMayuLu (CmpyKmypuposans, nepeeooums CHIOUWHOU MeKCm
8 maoIuyy, npe3eHmosams NOIY4eHHYI0 UuHgopmayuro, 8 mom ducie ¢ nomowwto UKT)

3. Ilpeomemmnvie

yuauiueca nayuamcs

® yMETh IO0JIb30BAThCS MPOCTEHIIMMHU ITpHOOpaMu (JIMHENKA, MEH3ypKa, TEPMOMETP, BECHI,
IITAaHT€HIUPKYJIb) U OOBSICHATH UX YCTPOHUCTBO;

® yMETh OIPENEIATh pa3Mep (pu3nueckoro Tena;
® ONUCHIBATH CBOMCTBA TEJ MO pa3Mepy, (popme, BELIECTBY;
® U3MEPATH TEMIEPATYPY BO3AYyXa U BOJBI;
e HaOIIOAATh 32 IMJIABJICHUEM TeJla U UCIIAPEHUEM KUAKOCTH;
yuauwjueca noay4am 603MO}CHOCHb HAYUUMbCA:
® onucvleams @usuueckue A61eHUs U UX NPUSHAKU,
®  gbI0eNAMb NONONCUMENLHOE U OMPUYaAmenbHoe 8030eUCmeue 4ei08eKa Ha npupooy.
®  NOHUMAMb CXOOCMEO U PA3TUYUE PASHLIX COCHOSHULL BEUeCmSs,

®  UCNONB308AMb 3HAHUSL O CMPOEHUU 8eljeCmBa O 0ObACHEHUs. MAKUX AGTEeHULl KaK
oug@ysus, ucnaperue, cocamue u m.o.



Ka.]'leHI[apHO — TEMATHIECCKOC IIJIAHUPOBAHUEC

Ne Ne yp. Tema pasjaena, 3ausiTust Hara IIpumepHoOe conepskaHue 3aHATHH CO IIKOJIbHUKAMU
n/n 1o pasi.
1. Bgenenue B pusuky - 2 4.

1 1 Tena u Bemecrsa. Habmronenns u 04.09.13 3HAKOMCTBO C IEJISIMH | 3a7a4aMu Kypca. Beeaenue nonsatuit «pusnueckoe

3KcrepuMenT. M3mMepuTenbrbie IpuOOpEL. TEJIO» U «BEIIECTBO». 3HAKOMCTBO W JICMOHCTPAIMH MPOCTEUIINX
(u3nueckux mpubOPOB: TUHEIKA, MEH3ypKa, TEPMOMETP, BECHI,
HITAaHTeHIIUPKYJb. B3auMonelcTBre IPUPOIBI U YETTOBEKA.

2 2 [IpakTuyeckue paboThl «OnpeneneHue 11.09.13 |3HaKOMCTBO C MMpaBHJIaMH U3MEPEHUI Ha PA3IMYHBIX IPUOOPaX: MEPHOM
pasmepoB q)HSI/IquKOFO Tela, «OnpeHeHeHHe COCy€C, MITAHICHUUPKYJIIC, UCIIOJIb3Ys, HAIIPUMCD, IIAKATHI. yanHHCCH
06BbEMA KHIKOCTI paboTaroT mapaMu, BBITOJHSIOT ISHCTBUS 110 U3MEPEHHIO

HITAHTEHIIUPKYJIEM Pa3MepPOB Pa3IUYHBIX MTpeaMeToB. Onpeaensior HeHy
NelieHus MeH3ypKH. ONpenensioT KOJIHIECTBO HATUTON BOJBI. 3aNOIHSIOT
TabIuUILy.
2. Temno u BemecTBo — 10 4.

3 1 ®dopma, 00bEM, Macca, IIBET, 3amax. 18.09.13 Brenenue noustus crarnyeckoro HaomoaeHus. OOCyXIeHHE ¢ yJalIuMUCs
CHOoCcO0OB OMHCAHUS MTPEIMETA.
IToBTOpeHHEe TIpaBHI HW3MEpEeHUH (M0 MaTepHany MPEAbIIyIero 3aHsTHS).
PaGora B rpynmax, onvcaHue npeaMera, AeNaroT 3alicy B JHEBHHUKAX.

4 2 IIpaktuyeckas paborta «CpaBHEHUE 25.09.13 | 3HakOMCTBO C IpaBUJIaMU HM3MEPEHHMH Ha BecaxX. Ydalluecs BbIMOIHSAIOT

XapaKTePUCTHK TEI JEHCTBHS 10 U3MEPEHUIO MACCHI, TIOJICYMTHIBAIOT PA3HOBECHI U 3aMHCHIBAIOT
pe3ynbTaT B rpamMmax. [IpoBOJST OMBITHI MO BBIYMCIEHUIO 00BeMa Tena C
MTOMOIIBIO JIMHEHKH, C TIOMOIILI0 MEH3YPKH, C TIOMOIIBIO IITAHTCHIIUPKYIISL.
Hemaror BbIBOA 00 2¢p(HEKTUBHOCTH KaxIoro cmocoba. ['oroBsar
BBICTYIUICHHE OT TPYTIIIHL.
5 3 Cocrosinue Bemecta. CTpoeHUe BELIECTBA. 02.10.13 |3HaKOMCTBO C arperaTHBIMH COCTOSIHUSIMH BellleCTBa. BBeIeHNe TTOHSITHIA

«MOJICKYJIa», «aTOM.




6 4 [IpakTuueckas pabota 09.10.13 |OTnuuue HaOmrOAEHUS OT SKcHiepuMeHTa. OMBIT ¢ YaCTUIIAMH KPACKH.
«Habmronenre 1enMMOoCTH BEIeCTBaY
7 S) JIBM>KEHHE 4aCcTUL BELIECTBA. 16.10.13 |Benenue nousTus 1uddy3un, CUI NPUTSHKEHUS U OTTAIKUBAHUS MEXKITY
B3aHMOI[eﬁCTBHe YHJaCTHUIl BCIICCTBaA. JacTHUIIaMHU BEIleCTBA.
8 6 [TpakTuyeckas pabota 23.10.13 |HabmroneHne 3aBUCUMOCTH CKOPOCTH IpoTeKaHus 1upy3sun ot
«Habmonenue nudpdysun» TeMneparypsl B )kuakoctsx. Habmonenue nuddysuu B razax. Yuamuecs
JIeJIal0T BBIBOJIbI, 3AMIOTHSIOT TaOIHILY.
9 7 [IpakTuueckas pabota 06.11.13 | HaOmroeHue 3a TOPSHUEM Pa3IMYHbIX BEIIECTB, 00pa30BaHUEM MPOIYKTOB
«HaburonieHne ropeHus» TOPEHUS U BBIACICHUEM DHEPTUU [IPUA 3TOM.
10 8 B3aumopeiictBue Te. 13.11.13 | 3HaKOMCTBO C JEHCTBUEM Tl APYT Ha apyra. B3aumonpelicTBue Tei
OJIMHAKOBOI U pa3Hoil Macchl. Pa3nmuuHble mpuMephl B3aUMOICUCTBUS TEl.
11 9 Cuna. PazHoobpa3zue cu. 20.11.13 | BBeneHue MOHATHUS «CHJIa». 3HAKOMCTBO C Pa3HOOOpA3HEM CHII B IPUPOJIC.
12 10 IIpakTuyeckas pabota 27.11.13 | 3HaKOMCTBO C YCTPOHCTBOM JAMHaMoMeTpa. HabmtoieHne CHitbl TSKECTH,
«HabnronieHie BOSHUKHOBEHUS CHI» CHWJIBI YIIPYT'OCTH, CUJIbI TPEHMSI, CUIIbI ApXUMeaa.
3. ®usuyeckue siBjieHus — 12 4.
13 1 Mexanunueckue sBienus. Habmonenne 04.12.13 | 3HaKOMCTBO C MEXaHUYCCKUMH SIBJICHUSIMH B OKpYy>KaroleM Mupe. Beenenne
OTHOCHTEIIEHOCTH JIBUKCHUSI. MIOHATHUS KOTHOCUTEIBHOCTD JABIKEHHs». [IprBeieHne pa3imaHbpIx
MPUMEPOB OTHOCUTEIILHOCTH JIBMKCHUS, pEIIeHNE KaYeCTBEHHBIX 3a/1a4.
14 2 [IpakTuKyM 10 penieHuo 3aau. 11.12.13 | Pemenue pnu3nYecKuX 3a/1a4 HA JIBIKEHHUE C UCIIOIB30BaHUEM (POPMYIL,
M3YYEHHBIX B HAYAIBHOH MIKOJIE, TPUMEHSs (PU3uIecKoe opopMIICHHE.
15 3 [IpakTuueckas pabora «M3mepenne myTH u 18.12.13 | HaGmroeHue 3a IBMKEHUEM PEabHBIX TEII, U3MEPsis yTh U BpeMs UX
BPEMEHU JIBIKCHUS (PU3NIECKOTO Tea. JIBYDKEHUS, PACCYUTATh CKOPOCTh Ha OTACTBHBIX yJacTKax IMyTH U CPEIHIOK0
Cpenusisi CKOPOCTh JIBUKEHUS CKOPOCTh JIBUKEHUS JaHHBIX TEJN.
16 4 3BYK, 3BYKH ’KHBO IIPUPO/IbI, FOJI0CA JIFOIEH, 25.12.13 | 3HakOMCTBO ¢ 00pa30BaHNEM 3BYKa, C pa3IMYHBIMU HCTOYHHKAMH 3BYKA.

ITHL, 3BYy4YaHHUE MY3bIKAJIbHBIX HHCTPYMCHTOB
M I'0JIOCOB IICBIIOB.

HpOCJ’IYH_II/IBaHI/Ie 3BYUYaHUC MY3bIKAJIIbHBIX HHCTPYMCHTOB U PA3JIMYHBIX




T'OJIOCOB TIEBIIOB C IIETIbI0 CPAaBHEHHS BHICOTHI B TPOMKOCTH. (C
ucrnonszoBannem MKT)

17 5 Temuossle siBnenus. ( Yacts 1.) 15.01.14 | 3HaKOMCTBO C MOHATHAMH «TEIIOBOE PACHTUPEHHUE, « TUIABJIICHHUE
KpucTajm3anusy. PaccMoTpeTs pa3indHble IPUMEpPhI 3THX HOHATHH B
OKpy>KaromieM mupe (oOpa3oBaHue rpaaa, CHera, JOXKIs1, TastHUE JIbJa B
BOJIOEMAX).
18 6 [IpakTuueckas pabora «Habmonenue 3a 22.01.14 | Yyamuecs CTaBsT ONBITHI C IIAPUKOM U KOJIBIIOM, BOJIOW U TPYOKOM.
A3MEHEHUEM 00bEMa TeEN IIpU Harp€BaHnuu U ﬂeHaIOT BBIBOJBI.
OXJIQXKICHUM
19 7 [IpakTuueckas padora «OTiMBKa 29.01.14 | HaGnromeHue sIBIICHUH TUTABIICHHUS U OTBEPCBAaHHS HA IPUMEPE OTIIMBKU
UTPYLIEYHOTO COJIIATHKA Tena Hy)kHO# popmbl. CrenaTh POTO MOITYUIEHHBIX OTIUBOK.
20 8 Tennossie siBneHus. ( Yacts 2.) 05.02.14 | 3HaKOMCTBO C MOHATHAMH «UCTIAPEHHUE» U « KOHACHcaIms». PaccmoTpers
pa3IMYHbBIC IPUMEPHI ITUX MOHATUH B OKPY)KAIOIIEM MHUPE.
21 9 [IpakTuyeckas paborta «OT yero 3aBUCUT 12.02.14 | Yyamuecs paboTaroT B TpyIax, BHITOIHSS CPAaBHEHHE CKOPOCTH HCTIAPEHUS
CKOPOCTb HCTTApEHUA» BO/IbI IIPY KMIIEHUH U IIPY KOMHATHOM TeMmIiiepaTtype. Pe3ynbraTsl
HaOJIIO/IEHNH 3alUCBIBAIOT B TAOJIHUIIBI.
22 10 [Ipaktryeckas pabora «Habmronenue 19.02.14 | Yyammuecs HaOIIOJAIOT U BBITTOJHSIOT JACHCTBHS IO U3MEPEHHUIO
OXJIQXICHUS JKUJKOCTH TTPH UCTIAPEHHI TEMIIEPaTypPhl HCHAPSIOUICHCS KUIKOCTH (CITIUPTCOIEpIKAIIEE BEIECTBO),
JIETIAtOT BBIBOIBL.
23 11 CBETOBEIC SBJICHHS. 26.02.14 | 3HaKOMCTBO C MOHATUSMHU UCTOYHHKHU CBETA, CBET U TCHb, OTPAKCHUE U
MIPEJIOMJICHUE CBETA, IJ1a3 U OYKH, [IBET, pajIyra.
24 12 [IpakTuueckas pabota «Ilomyduenue pagyrmny, 05.03.14 | HabmromeHne TEMOHCTpPAITMH C TPEYTOJIbHON MPU3MOH, C 3epKaioM. MOXKHO
«Habmnronenue sBIeHUI OTpaskeHUs 1 ITOCMOTPETH CIANbl UM HAYYHO-TIOMYJISIPHBIM BUACOPOIIUK «CBET B
MIPEJIOMIICHUS CBETa» Pa3IMYHBIX CpeIax»
4. YesoBek u npupoaa — 4 4.
25 1 HpeBHss Hayka ActpoHoMus. B mupe 3Be3 . 12.03.14 | 3HaKOMCTBO C HAayKOI aCTPOHOMUEH, ¢ TallHAMH 3BE3THOTO HEOA.




26 Comnre. Jlyna. 19.03.14 | Ocob6ennoctu mnanet Conaia u JIyasl. CoctaBieHne CpaBHUTEIbHON
TaONHIIBI JAHHBIX TJIAHET (Macca, pa3Mep, AuaMeTp, Haaudue arMocdepsl,
TEMIIEpaTypa) ¢ IJIaHETON 3eMJIsl Ha OCHOBE CIIPABOYHBIX TAOJIMII.
27 Kocmuueckue uccienoBanus. 02.04.14 | 3HaKOMCTBO C KOCMHUYECKHUMHU OTKPBITUSMH, ITEPBBIN CIIyTHUK 3€MJIH,
OCHOBHBIEC BEXU B OTKPBITHH KOCMOCA.
28 [IpakTrueckas padota ¢ npumenenuem UKT 09.04.14 | 3HakOMCTBO C KapTaMu 3BE3THOTO Heba.
YesoBek U mi1anera 3emiist — 6 4.
29 CrtpoeHue 3eMHOrO 11apa. 16.04.14 | 3HakOMCTBO cO CTpoeHHeM 3emiid. BBeeHue MOHATHS AaBlICHUS B
I'mapocdepa. McecnenoBanyus MOPCKHX IIyOHH. KHUAKOCTU. MeTobl UCCIeOBaHUS MOPCKHX TTyOuH. MOPCKUE JKUBOTHBIE,
oOuTaronye Ha riyouHe U uX 0COOCHHOCTH.
30 AtMmocdepa. ATMochepHbIC STBICHHSL. 23.04.14 | 3nakoMcTBO ¢ aTMOC(epoit 3eMIIH U SIBICHUSMU, IPOUCXOAAIIUMU B
BosnyxomaBanue. atmocepe. Brenenue nonstus «armochepHoe aaBieHue». Mcropus
BO3/TyXOIUIABaHUs, TICPBHIC JICTATCILHBIC allllapaThl.
31 [TpakTrueckas padota «M3mepeHue 30.04.14 | Yyammecs: HaOJIFOAAIOT, ONMKUCHIBAIOT OIBITHI U JIETIAIOT BHIBOJBI, CPABHUBAIOT
aTMOC(EpHOT0 TaBICHHS U IABICHHS B JIaBJICHHE B )KHUJIKOCTH Ha pa3Hoil riyouHe (aTMochepHoe JaBieHne Ha
KUIKOCTU Ha Pa3HOM TIIyOHHE» Pa3sHBIX STaKaXx 37aHUA).
32 YenoBek AOMOJIHAET IPUPOLY. 07.05.14 | 3HaKOMCTBO C MOHATUSAMU: MEXAHU3MBI, ABUTATEIN, MUKPOPOH U
TPOMKOTOBOPUTENb, PAIUO U TEJIEBU30p, MAaTEpUAbI I COBPEMEHHOM
TEXHHUKH (KPUCTAJLIBI, TOJTUMEPHI, PE3UHA, KaydyK).
33 3arpsi3HEHUE OKPYXKaIOLEl Cpebl. 14.05.14 | OGcyxeHre BOMPOCOB IKOJIOTHUSCKON KYIbTYphI YEJIOBEKA IO OTHOIICHUIO
OKOHOMUS PECYPCOB. K npupoae. Co3nanne MHANBUAYATbHON MPOrPaMMBI 3AIIATH OKPYKAOIIEH
CpeIbl.
34 [TpakTrueckas padota «Pacno3nanue 21.05.14 VYyammecs: HaOJIIO1at0T, ONUCHIBAIOT OIBITHI U JISTAOT BBIBOJIBI, CPABHUBAS

XUMHUYCCKUX U IMTPUPOIHBIX BOJIOKOH)

XUMHYCCKOC U IMPUPOJHOC BOJIOKHA. PCSyJ'IBTaTBI 3aHOCAT B TaGJ’II/II_Iy.




NudpopManinoHHO — MeTOAMYECKOE 0O0ecTieYyeHue:
I. Cnicok JimTeparypsbl:

I'ypeBuu A.E./ ®usuka u xumus 5-6 kimaccel. M.: «JIpodax, 2006r.

[Tepensman S.1./3anumarensHas pusuka 1-29.M.: «Haykay, 1991

[opnosa JI.A./ HerpaauunoHHbie YpOKH, BHEYpOUuHbIe Meporpusatus. M.: «Bakoy, 2006r.
PeokenkoB A.I1./®usuka. Uenosek. Okpyxaromas cpea.

Anekcamna U.10./ ITonnas sHnuknoneaus mkonbHUKa. M.: «/Ipoda» 2011

bonwsmas kaura «IIOYEMY» M.: «JIpoda» 2011

o o~ wbd -

7. Topees JI.A./3aanmarensHbIe OMBITHI 110 Gu3uke. M.: «IIpocermenuey, 1985r.
1. Hudposbie 00pazoBaTebHbIE PeCypPChI:
1. Unrepner.
2. PasBuBaroIye 3JeKTPOHHBIC UTPBI «YMHUKH — H3ydaeM IIaHeTy» WWW.russobit-m.ru
3. UnrepaktuBHbIi Kypc ¢pusuku mis 7-11 kmaccoB. www. Physicon. Ru
4

CrnaiiioBble Ipe3eHTalul YUUTEIS.

I11. IleuaTHBIE OCOOUS
*  TaGnuup! o ¢usmke s 7-8 Ki1accos.
* TloprpeTsl BeIIatOmuUXcs AesITeNeH GU3HKH.
* CnpaBouHble MaTepuaibl O (PU3MKE U ACTPOHOMHUHU.

VI. YueOHO-npakTH4YeCcKOe U YUeOHO-1a00paTOpHOEe 000py/A0BaHHeE.
IIpeanonaraemble pe3y/ibTaThl Kypca
IIporpamma OpHEeHTHPOBAaHA Ha:

® I[IPOSBIICHUE UHTEpECA K IPEAMETAM €CTECTBEHHO-MATEMATUUECKOTO LIMKJIA;

® [IOHHMMAaHHE LEJTOCTHOCTH OKPYKAIOIIET0 MUPA IIPU U3YYCHUHN PA3JIMYHBIX IIPEIMETOB;

® pacIIMpEeHHE UHTEUIEKTYaJIbHbIX CIOCOOHOCTEN M Kpyro30opa yyaluxcs;

Brixoa 3a npeaesbl ayAMTOPUM:
BO3MOXXHBI 9KCKYPCUU TPU U3YUCHHUH TeM «3BYKH KHBOU MPUPOJIBI», IPU MPOBEIECHUHU MPAKTUIECKON pabOThI
((I/ISMepeHI/Ie IIYTH U BpEMCHU OBUXKCHUA (bHSHLIeCKOFO TEI1a. Cpe;lem CKOpPOCTH ABUKCHUA», IIPHU MPOBCACHUU
MpakTUIecKoi padboThl «M3Mepenue aTMochepHOTo NaBJIeHUs» (Ha pa3HBbIX dTa)kax 37aHuM).

IHoprdenanp 10cTHKEHUN KOJIbHUKA!

B moptdens cBOUX TOCTHKEHUH ydalriuecs MOTYT BIIOKUTh JHEBHUK CBOMX HabmoaeHH, GoTo,
BBIITOJTHCHHBIC BO BPEMS SKCIICPUMCHTOB U IMPAKTUYCCKUX pa60T C UX y4aCTHUEM, CBOXO HHANBUAYAJIIbHYIO
MPOrpaMMy 3aIIUThI OKPYXKAIOUIEH cpebl, MPOEKT UCCIeA0BATEILCKOM pabOTHI MO JI000MY pa3zieny Ha

BBIOPAHHYIO TEMY.



IMPUJIOKEHU A

BJIAHKH JJ151 BBINOJTHEHUS 3A TAHUM

K TEME "HABJIOJEHUE KAK CIIOCOB CBOPA IEPBUYHON HTH®OPMAIIAHN"

Tabnuua 1
Crioco0w1 cOopa nHpOpMaImu 00 00beKTe
HaOmronenue OKCIEPUMEHT
Paznmune
Cxo0JCcTBO
Tabauua 2

CsoiicTBa 00BEKTA

Mo3KHO onucaTh CJI0BaMU

W3meputh nprubopamu WK BEIYUCIUTH HA OCHOBE JIPYTUX U3MEpPEHUI

dusnyeckne BeININHBI

Enununa n3mepenuss | IlpuGopsl 1 HHCTPYMEHTHI

OcHOBHBbIE (U3MEPSIOTCS)

IIpousBoaHbIE
(MOXXHO BBIUUCITUTH

C TIOMOIIIbIO OCHOBHBIX )




3aoanue 1

1) et

Onucanue npeamera

2) Pazmep

3) ®opma

4) lllepoxoBaTtocTh

5) 3amax

6)

7)

U T.AO.

3aoanue 2

Brruncnenmne o6bema npenmMera (M3MepeHust IPOBOASTCS C TOMOIIbIO JIMHEHKH).

1 crioco0:

1. C noMompto TUHEHKN U3MEPhTE JUIMHY, IIUPUHY, BBICOTY OpycKa.
2. TlepeBenuTe MONyYCHHBIC H3MEPEHUS B CM.
3. Brruuciaure o0neM.

JlnuHa (a)

CM

[upuna (B)

CM

BricoTa (¢)

CM

Brruuciienue oorema V= aBc cM

3adanue 3

N3mepenue o6bema npeamera.

1. TlocMoTpuTe BHUMATENBHO HA IUIAaKaT. M3yunre, Kak ONpeaesuTh ¢ HOMOIIBI0 MEH3YPKH €
BOJOM 00BEM TeAa.
2. Haneiite 50 M1 BOJIBI B MEH3YPKY.
3. OmycTuTe MOTHOCTHIO TEJIO B BOLY.
4. 3anummre, Ha KAKOH YpOBEHb MOJIHAIACH BOJA.
5. Omnpeznenute 00beM Tena.
6. 3mas, uro 1 em®=1 mu, nepeBeANTe MOITyYEeHHBIH 00beM B oM’
HauanbHblil 00beM BOJIBI O06beM BOJIBI U TeNa Onpenennre o0beM Tenla
V= Mn
V=cm®

3aodanue 4
Brruncnenmne oobeMa npenmMeta (M3MepeHust TPOBOASTCS ¢ TOMOIIBIO IITAHTCHIIUPKYIIS):
1. Tlo3HaKOMBTECH C YCTPOHMCTBOM INTAaHTECHIIUPKYJIS, BBICTYIIANTE MMPaBUIIA ITOJIb30BAHUS STUM
pruOOPOM M UCTIONB3YHTE HHPOPMAITUIO, TPEACTABICHHYIO Ha TTaKaTe, /ISl BHITOTHEHUS
U3MEPEHUM.
2.  C nmomomiplo TUHEHKH U3MEPhTE ATUHY, IUPUHY, BEICOTY OpycKa.
3. IlepeBenuTe modydeHHBIC U3MEPCHUS B CM.
4.  Bprauciaute o0beM.
JlnvHa (a) cM
[Hupuna (B) cM
Bricora (c¢) cM

Brraucienue oobeMa V=aBc CM




3adanue 5
CpaBHUTE TpU MPEJIOKESHHBIX CIIOC00a Onpe/esieHns 00bema.

OnpenieneHye ¢ NOMOIIBIO: Henocratku JocTtouncrsa

—  JIUHEUKU

— MEH3YpKH

— IITaHT'CHUMPKYJIS

CrenaiiTe BBIBOJI O TOM, KaKOH CIIOCOO CaMbIii TOYHBIN, KaKOH crtoco0 HanboJjee yI00HBIA WU 9acTO
HCIOJIb3YEMBIH.

3aoanue ona camocmoamenvHoul (Oomauineit) paGomot
no meme "Habnwoenue kak cnocod coopa nepsuunoii ungopmavuu'

1. Vcnonb3yst BO3AYIIHBIN TEPMOMETP, ONPEACIIUTE TEMIIEPATYPy Ha Pa3HBIX MOJIKAX XOJIOIUIHHUKA (B
MOPO3UJILHON KaMepe U3MEPATh TEMIIEpATypy HE HAJ0).
H3MepbTe paccTosiHUE MEKTY TTOJIKAMH.
3anonHuTe TabIUILy.
4. TlocrpoiiTe rpaduK 3aBUCHMOCTH TEMIIEPaTyPhl OT BEICOTHI HAJ[ THUIIEM XOJIOAMIbHUKA. J1JIs 3TOTO:
a) OTMeThTEe TOUKU U3MEPEHHBIX 3HAUEHUHN Ha OCU TeMIIepaTypbl U Ha OCH BBICOTHI.
0) [TorydeHHBbIC TOYKHM COSAMHUTE OJTHOM JTMHUCH.

wn

Ne BsicoTa Temmneparypa
TIOJIKA h,cMm A
1 cM °C _
2 cM °C
3 CM oC 60 —
4 cM °C u
5 cM °C 30
107 I R N >
t, °C I N B g
1 2 3 4 5




KTEME "3KCIHEPUMEHT U EI'O OCOBEHHOCTH"

YuumMmcs aeaarhb IMPOTHO3bI

3aoanue 1

ITpoBepbTe HaIMUKE HA CTOJIE CIAECAYIOIINX IPUOOPOB: MUIETKA, MOHETHI, CTAKaH C BOJOH, cal(eTka.

1) Kak BBl 1ymaeTe, CKOJIbKO KaleJleK IOMECTUTCS Ha MOHeTe? 3aluIIUTe YUCIIO.

2) IlonoxuB MOHETY Ha cal(eTKy, OCTOPOKHO KalaiTe Ha Hee BOAOH U3 MUIIETKH, CTapasiCh

nonacTts B LeHTp. IIpogomkaiite kamnaTe ¥ cCUNTaTh KaIUIM, IIOKA OJHA U3 Kallellb HE CKaTUTCS Ha

cangeTky. 3amuIInuTe YUCIO Kallelb, «YMECTUBIINXCS» HA MOHETE.
3) Onummre oneIT. J{j1s1 3TOro Bbl MOXKETE UCIOJIb30BATh CIAEAYIOIINE
BBIPQ)KEHUS: BOJIa COOMpPALCTCs, BOJISHAS «TOPKa» Ha MOHETE, OOJIbIIas
KaIruis, JOXOAUT /10 TPaHUL] MOHETHI, yBEIMUUBAETCA B 00bEME, BHICOTA
Karu, cepudeckas popma.

4) TloBTOpPHUTE OMBIT C OOJIBIIION MOHETOM.
5) 3anonHAUTE TAOIUILY.

I'unoresa ‘ Pesynprar

OmnucaHue oneITa

Manenbpkasg MoHeTa

Bbonpmas moHera

3adanue 2
YuuMcs BLIYHCIATH Cpe/iHee 3HAYEHH e

1. TwareabHO BBITPUTE MEPBYID MOHETKY U
IIPOBEUTE TaKOM e OIBIT JBa pa3a.

2. B urore y Bac mosyuyaTcst TpH pe3ysbTaTa
OJIHOTO U TOTO K€ OTbITA.

3. Bbruncnure cpenHee 3HaueHHE.

Yucno kanenek Ha
MaJIEHbKOW MOHETE

1)

2)

3)

Cpennee 3HaUCHUE:

3adanue o camocmosmenviol (Oomawinen) pabomol.

1. H3mepwTe 4acToTy COOCTBEHHOTO IYJIbCA
B COCTOSIHHUHU ITOKOSI.

2. Cpenmaite 10 mnpucemaHwii W CHOBa
U3MEPHTE MYIIbC.

3. Otmoxuure u uyepe3 10 MuHYT CHOBa
MMOBTOPHUTE ITOT OIIBIT.

4. Tlposemute OIIBITHI B TOU xKe
MOCJIEIOBATEILHOCTH €IIIe JIBa pa3a.

5. 3Banummre pe3ynbTaThl H  cleJaiTe
BBIBOJ] O TOM, Kak (hU3MYECKas Harpyska
BIIMSIET HA YaCTOTY MYJIbCa.

Ne ombiTa

YacroTa nynbca

B IIOKO€E mocie 10

MIpUCENAHUI

1

2

3

Cpennee
3HAUECHHE

BriBon:




K npakmuueckoii pabome «Om uezo 3a6ucum cKopocmb UCRAPEHU)
3aoanue 1

CpaBHUTE CKOPOCTH UCTIAPEHUS BOBI IPU KUIIEHUU U MIPU KOMHATHOM TeMIiepaType.

1.  OrmeppTe ¢ nmomolup0 MeH3ypku 1o 20 MJI BOJBI M HaJIEWTE CHAayaja B OJIHY YallKy,
IIOTOM B APYTYIO.

2. 3akpemnuTe B JiepKaTelie OJHY M3 YallleK W HarpeBaiTe 1o kuneHus. Korma Bojga 3akuImT,
U3MEphTE BpeMs, 32 KOTOPOE BOJA B YAIIIKE MOJTHOCTHIO UCIAPUTCS.

3. Toamummure OGmank (Ne rpymmbl, Kiacc, BpeMsi, 32 KOTOpPOE UCHapuiach BOJa B TEPBOM
yaiike, ¥ BpeMsl Hauyana skcriepumenta). [loctaBpTe Ha 3TOT OJIaHK BTOPYIO YalIKy —
yUUTENNb yOEpeT ee Ha OMpEeIeIICHHOE BpeMs B JIAOOPAHTCKYIO. DTOT OMBIT BBl CMOXKETE
MIPOJIOJIKUTH Ha CIEIYIOIIEM 3aHATUH.

3adanue 2

Bo3bpmuTe yaniky ¢ BOJOM U U3MEPHTE €€ MacCy Ha Becax.

1. Beuieiite Boay M HacyXo BRITpUTE yaliky. [locne 3Toro uaMepbTe Maccy MmycToi 4aiiku.

2. Bewramcnure Maccy BOJBI.

3. Beruucnure, CKOJIBKO BPEMEHH HCTIAPSIIACh KUAKOCTh. J[J1s 3TOro nepeBeuTe CyTKU B
Yachkl, a YaChl B MUHYTHI.

4. BpluucnIuTe CKOPOCTH UCTIAPEHUS BOJIBI P KOMHATHOM TeMIleparype.

5. Ha Giianke oTMeUeHO BpeMsi HCTIapEHUS BOIBI TIPY KUIICHUW. Y YUTHIBAsI, YTO UCTIAPUIIACH
BoZa 00beMoM 20 M1, a 3Ha4YuT, Maccoi 20 rpaMM, BBIYUCITUTE CKOPOCTh UCTIAPCHUS
YKUJIKOCTH TIPU KUTICHUU.

6. 3anomuute Tabnuiy. CpaBHUTE MOTYyYUBIINECS 3HAUCHUS.

OnpenesneHne CKOPOCTH MCNIAPEHHs BObI
NPHU KUTIEHUHU NPU KOMHATHOM TeMnepaType
Macca Boabl — 20 T Macca BOJbI - r
BpeMs - MUH. BpeMs — MUH.
CKopocCTh HCHapeHus = Macca/Bpemsi I/MHUH. CKopocTh ncnapeHus = Macca/Bpemsi I/MUH.




Ilpunoscenue 2

CTATHYECKUE HABJIOJEHUA

1.  OnwumuTe coBamMy CBOHCTBA BBIIAHHOTO 0OBEKTA, UCIIOB3YS OPTaHbI UYBCTB.
2. Hcnonw3ys NIuHEHKY, U3MEpbTE JUHEIHBIE pa3Mepbl BBIIAHHOTO OOBEKTa M 3alHIINTE
pe3ynbTaThl B MUJJTUMETpax.
3. Hcnonp3ys MITaHreHUUPKYJb, ONpEACIUTE U 3alUIINTE JUHEHHBIE pa3Mepbl 00bEKTa C
TOYHOCTBIO 10 JECATHIX AoJiel MuumeTpa. Kakoit uHCTpymMeHT Tounee?
4.  Hcnonp3ys MEpHBIN HMJIMHIIP C BOJIOM, U3MepbTe 00beM 00BEKTa U 3aIUILNTE Pe3yabTaT B
oM’
5. YuuteBas popmy oObeKkTa (MapauiesenuIier) U UCIIOIb3ys 3HAHUS O JIMHEHHBIX pa3Mepax
00BEKTa, BEIUMCIUTE 00bEM OOBEKTa M 3aMUIINTE PE3yJbTaT B cM® (¢ TOYHOCTBIO [0 JIECATHIX
noJieir). MoKHO JIM Ha3BaTh MEPHBIM MWJIMHIP TOYHBIM IpuOopom? Kak mydire ompenensarsb
00bEeM — U3MEPEHUEM UJTU BHIYHCIICHUEM?
6. Vcnonw3ys pblYakHbIE BEChI, OMpPENEIUTEe Maccy OObEeKTa B IpaMMax C TOYHOCTBIO [0
JIECATBIX JOJICH.
7.  3Has, 4TO IUIOTHOCTbH SIBJISIETCS OTHOIIEHHEM MacChl 00BEKTa K €ro 00beMy, BBIUHCIHUTE
MJIOTHOCTH U BBIPA3UTE €€ B r/cM® ¢ TOYHOCTBIO [0 AECATHIX JOJCH.
8.  Cnemnaiite pe3tomMe, TO €CTh KPAaTKO ONHUIIUTE TO, YTO BBl y3HAIU O CBOMCTBAX OOBEKTA,
MPOBE/ASl CTAaTUYECKOE HAOIOIEHUE C WCIOIB30BAHUEM OpPraHOB YYBCTB M IMPOCTEUIIMX
pUOOPOB.
3anaHue AJ1s1 CAMOCTOATEILHOI (1oMalIHel) padoThl

Hcnonb3yss BO3AYIIHBIA TEPMOMETp, ONpEACIUTE TEMIEPaTypy Ha pas3HbIX MOJKaX
xoyioamibHUKa. Buumanue! B MOpo3uiibHOM KaMepe TeMIiepaTypy OnpeaenisaTh He Hall0, TaK Kak
HE KaXK]IbIii KOMHATHBIA TEPMOMETP Ha 3TO PacCUMTaH. 3alHIIUTE PE3yIbTaThl C TOYHOCTHIO JI0
rpagyca llenbcust. M3meppTe paccTOSHHS MEXIy IOJKaMu (B CM) M TIOCTpoOWTe Trpaduk
3aBHCHUMOCTH TEMIIEPaTypbl OT BBICOTHI HAJ| THUIIEM XOJOAUILHONU KaMepBhl.

JUHAMUWYECKUE HABJIIOJEHUA

1. Hcnonb3ys MepHbIM CTakaH W dYachl C CEKYHAHOH CTpENKOH, OmperenuTe CKOPOCTb
VFICTEYEHHsI BOJIBI I3 BOIOIIPOBOIHOTO KpaHa. BrIpasuTe pesynbTar B cM°/CeK.

2. Ucnonw3ys nenuTeNbHYIO BOPOHKY, MEpPHBIA CTakaH M Yachl C CEKYHJHOH CTpENKOH,
U3Y4YMUTE TPOILIECC UCTEKaHMsI U3 JIEIUTEIbHOW BOPOHKHM BOJBI M pacTBopa caxapa. s
ATOrO MOKAa3aHMs IMIKaJIbl MEPHOTO LWIMHIpa cHUMaiTe kaxjple 10 cexyHn. PesynbTarhl
NIPEJCTaBbTE B BHJIE IPA(PUKOB.

3.  Hcrmonmp3yst MepHBI WHMIMHIP, HW3yduTe Tmporecc Mupdy3un IepMaHTaHaTa Kalus
(MapraninoBku). Jlias 3TOro moMecTure Ha JAHO cocyna 3-4 KpHUCTaIMKa MapraHIlOBKH,
OCTOPOKHO IO CTEHKE 3aJ€MTe BOJOM 1O BEPXHEM OTMETKH M CIEAUTE 3a TeM, Kak
MOJTHUMAETCSl BBEPX TIpaHHUIA OKpameHHoro ciost (ppoHt muddysun). CHumaiite
IIOKa3aHusd B MUJIJIUMETPAX 4YCPE3 KaXKJbIC 5 MHHYT B TCUCHHC 3aHATHA. ITomeTsTE CBOM
OMBIT U B KOHIIE 3aHATHA CHAKNTE €ro yuyuTento. B TeueHue Henenu €KeqHEBHO CHUMANTE
IIOKa3aHU4. Pe?)y.]'II)TaTI)I MNpEaACTaBbTC B BUJIC rpa(i)m(a Ha CJIICAYIOIIECM 3aHATHUH.

4.  Vcmonb3yst pacTBOP KHMCJIOTHI, OKpPAIIEHHBI HHIUKATOPOM, U3YUYUTE U OMMILIUTE MPOIEece
pacTBOpeHHsl Kycouka Mejia B 3Toil kucijore. Ompenenure BpeMs OT Hayajga OMbITa A0
MOMEHTA U3MEHEHHUS OKPACKH UHIMKATOPA.

3anaHue AJ1sl CAMOCTOSITEILHOI (JlIoMalIHeil) padoThl
Hcnonb3ys cemeHa ropoxa, ¢aconu wid 0000B, NMpoHAOMIOaiTe 3a MPOLECCOM HUX

MpopacTaHus B €CTECTBEHHOM cpeje (BIakHas TpsAMOYKa B TeruioM Mecte). EjxemHeBHO

ONMCHIBANTE mNpousoleamne u3MeHeHus. IIpoBomure poctynHbele usmepeHusa. Hampumep,

MOKHO M3MEPATH UIMHY 3apOJBIIIEBOr0 Kopeuika. Pe3ynbTaThl mpeacTaBbTe yepe3 HENENI0 B

BUJIC JTHEBHUKA HAOJIOACHUH.



Ilpumepnuie 3a0anusn Kk meme

KPATKOCPOYHBIN SKCIIEPUMEHT

1.  VYuumcsa penate nporHossl. s 3TOro, MCHONAB3YS MOHETY M IHUIETKY, OIPEICIINM,
CKOJIBKO Karlejb BOAbI CMOXKET «yMeCTUThCs» Ha MoHeTe? Ho cHauana nornpoOyiite noragaTbes
U 3anucath NporHo3. IlonmokuB MoHeTy Ha canderky, OCTOPOKHO KaraiWTe Ha Hee BOJY C
BBICOTHI | CM, cTapasch MomnacTh B LEHTP. Bbl 3aMeTuTe, 4To Boja OyJaeT coOUpaThCsl «rOPKOM»
Ha MOHeTe. [Ipomomkaiite Karnarh ¥ CYUTATH KAIUIK. PaHO WMIM MMO3AHO «TOPKa» BOJbI CKATUTCS C
MOHETHI Ha cal(eTKy. 3anuIIuTe YUCIO Kamelb, «YMECTHUBIIMXCS» Ha MOHETE, U CPAaBHUTE 3TO
YHUCJIO0 C BallMM IIPOrHO30M. A Temepb BO3bMEM MOHETY IIOKpylHHee (IO pasmepaMm) U
nonpoOyeM yrajatb, CKOJIbKO Kameilb BOJABI MoMecTHTcs Ha Hel. He 3a0yapTe 3amucath cBOM
IIPOrHO3 U TOJIBKO I1OCJIE 3TOTO0 BHOBb OIPENEIUTH PEalbHOE YHUCIIO Kaleslb Ha KPYITHOM MOHETE.
3anuimuTe pe3yabTaT U CPaBHUTE €ro ¢ MPOrHo30M. Eciii Bbl HE TOPONMIINCH U HE JIYKaBHJIU, TO
BTOPOIl MPOTHO3 JOJDKEH OBITH ONMIKE K pe3ysbTaTy, YeM IEpPBbIH, MOTOMY YTO HAKOIUIEHHE
OTIbITa BCETJa CIIOCOOCTBYET MPABHIIBHBIM MPOTHO3aM.
2. Y4uMcs BBIYUCIATH CpeHee 3HaueHue. J{Jis 3TOro TIATEeNbHO BEITPUTE MEPBYIO MOHETY U
MOBTOPUTE OMNBIT C HEW. 3amuIuTe pe3yibTaT U BHOBb IOBTOPUTE ONBIT. B umrTore y Bac
MOJIYYUTCS] TPU PE3YJIbTaTa OJHOTO M TOTrO ke onbita. Otnuyatorcs s onn? HasepHsika. UToObI
OTBETUTH HA MIOCTABJICHHBIN BOMPOC, HEOOXOIUMO BBHIUUCIUTH CPEAHUMA PE3yIbTAaT.
3.  M3ywaem mBeT mHIMKATOpa B pasHou cpeze. st 3Toro Bo3bMeM 2-3 MII BOJAHOTO pacTBOpa
YHHUBEPCATHHOTO MHAUKATOPA (TEMHO-3€JIEHOTO 11BeTa). [Ipr moCTOSHHOM BCTpSIXMBaHUU OyneM
KaraTh B CTaKaH4YMK I10 OJHOHM Karjie pacTBopa YKCYCHOM KHUCIOThl. OTMeuaeM LBET MOCie
KaxJ101 Kammu. OTMeuaeM HOMEp Kallli, ociie KOTOPOM LBET U3MEHAThCs nepecrai. Haunnaem
KaraTh B CTAKaHYMK pacTBOp NHUTHEBOM COJAbI U OTMEYaeM Te€ K€ NIpu3HaKu. Pe3ynbTarsl
ONUCHIBAEM CIIOBAMHM C YKa3aHHUEM YUCIa Kareib.
4. H3ywaeMm BIMSIHME CpeIbl Ha >KU3HENEATENbHOCTh IMEKAPCKUX Ipoxioked. Bam BblnaHa
B3BECh IMEKAPCKUX JPOXOKEW U pacTBOp caxapa. Hainelite B nBa crakana nmo 20 mu pactBopa
caxapa u o 10 mu B3Becu Apoxkeil. 3aTeM B OAMH U3 CTaKaHOB (KOHTPOJIb) H00aBbTe 10 M
BOJBI, @ B JIPYroM — CTOJBKO >€ pacTBopa otOenuBatens. Crneaure 3a U3MEHEHHUSMHU B
cTtakaHuMkax. Haubonee HaOmonaTenbHbIE CMOTYT  3aMETUTh HM3MEHEHHE  3araxa,
MHTEHCUBHOCTD BBIJIEJICHUS Ia3a, U3MEHEHUE NPOo3payHOCTH. ONUIINTE 9TH U3MEHEHUs, a Yepe3
30 MUHYT CpaBHUTE J[Ba CTaKaH4YMKa [0 OOHAPYKEHHBIM MPU3HAKaM. 3Hasl, UTO BBIJIEJICHHUE rasa
€CTh IPOSIBJIICHUE JKU3HEIEATEIBHOCTH IPOAOKEH, CHENalTe BBIBOJ O TOM, KakKO€ BIIUSHUE
OKa3bIBAET NMPUCYTCTBUE XJIOPHOTO OTOEIMBATENS Ha 3TOT MPOLECC.
3anaHue AJs1 CAMOCTOATEILHOI (10MalIHeil) padoThI

[TpoBenuTe KOHTpPOJIbLHOE HAOMIONEHHE — HM3MEpPhTE€ YaCTOTYy COOCTBEHHOrO IyJbca B
COCTOSIHMHM TIOKOsl. 3ateMm ciaenaite 10 mpucenaHwii ¥ BHOBb OINPEICIUTE YacTOTy IMyJbca.
JlaHHBIH SKCHIEPUMEHT (BMECTE ¢ KOHTPOJIEM) MOBTOpPHUTE 3 - 5 pa3 ¢ NPOMEKYTKaMU HE MEHee
10 MUHYT, BBIYUCIIUTE CPEAHUN MYJIbC B MIOKOE U CPEAHMUN MYJIbC MOCIIE HAarpy3KH, CPAaBHUTE HUX
U cJiesIaiiTe BBIBOJ] O TOM, KaK (pU3MUecKasi Harpy3Ka BIMsSET Ha 4aCcTOTY MyJIbca.

Ilpumepnvie 3a0anusn Kk meme

JJIUTEJABHBIA SKCIIEPUMEHT

1. TloctaBuM OMNBIT CpeAHEW MPOJOIKHUTENbHOCTU. J[7s 3TOro mompoOyeM OTBETHTH Ha
BOITPOC: Ha CKOJIBKO OBICTpee UcTapsieTcsl BoAa MPH TEMIIEpaType KUTICHUS, YeM NP KOMHATHON
temneparype? Bam moHanoOsTcs nBe oauHaKoBble (aphopoBbIE YalIKH, B KOTOPHIE BBI
HaJIMBaeTE€ OJHOBPEMEHHO MO 25 mu BoAbl. OIHA W3 4YalleK OCTaBJSAETCS MPU KOMHATHOM
TeMrepaTrype, Apyras HarpeBaeTcs Ha CHUPTOBKE M KHUIIATUTCA JO IIOJHOI'O BbINAPUBAHUS
Kuakoctd. OTMeuaeTcs BpeMs, KOTOpOoe MOTPeOOBATIOCH ISl TOJHOTO BBHIAPUBAHUS TIPU
KUIITYeHHH. BTOpas Jaiika OCTaBIISIETCS HETPOHYTOM J10 CIAEAYIOLIEro 3aHATUS, HA KOTOPOM Bam



IPEJCTOMT B3BECUTh OCTABINYIOCS BOAY M BBIUHCIUTbH, CKOJBKO BOJBI HCIAPHIOCH 32
npoieaiiee Bpems (IepeBeuTe ero B MUHYTHI). Tenepb MOKHO OyeT BBIYUCINUTD, CKOJIBKO OBl
noTpe0oBajJoCh BPEMEHH [UIS TMOJHOTO BBICBIXaHWS BOABI B 4Yallke NIpPU KOMHATHOU
TEMIIEpaType, U CPAaBHUTH C BPEMEHEM BBINTAPUBAHUS.
2.  HeoOxogumMo Hay4uThCS CaMOMY YCOBEPIICHCTBOBATb METOJHMKY JKcrepuMeHTta. s
3TOro MOmpoOyiTe MPEeNIOKUTH OMBIT, KOTOPBIM Obl OTBETHJI Ha BONPOC: CKOJBKO BPEMEHU
noTpedyeTCs 171 IOJIHOTO OKUCIIEHUS (P’KaBJIEHUS) JKEIE3HOr0 TBO3IMKA B UUCTON BOJIE, BOJE C
no0aBJeHHEM YKcyca M Bojie ¢ JoOaBieHueM conbl? Pa3zpaboTaiite METONMKY AKCIEPUMEHTa U
OIUIINTE €€ CIIOBaMH.
3.  H3BecTHO, 4TO KHMCIOTHBIE JOXKIU Pa3pylIalOT MpPaMOpHbIE U3AENUS U CKOPOCTb 3TOTO
nporiecca J10cTaToyHo Benuka. C HETaBHUX MOP BCE COOPYKEHHUS M MaMATHUKH W3 MpaMmopa
CTaJId 3allUILNAaTh MOJMMEPHBIMU He3aMeTHhIMU IuleHKamu. Hackonbko onu 3dpdextuBubpi? Ha
3TOT BOMPOC MOKHO OTBETHTH C MOMOIIBIO dKcnepuMenTa. [Ipemioxkure ero MEeToauKy, 3Has,
YTO MPOCTEHIINM MOJTUMEPHBIM MMOKPBHITHEM MOKHO CUUTATh MOKPBHITHE MPO3PAYHBIM JIAKOM HIIN
naxe cioeM kies [IBA.
4.  Jlnd nydiiero pocra, pa3BUTHS U IIBETCHHS] KOMHATHBIX PACTEHHI COBETYIOT MOJHBATh UX
BOJIOM C JJ00aBICHHEM CIENHaNbHBIX yHoOpeHuil. Ilpeanoxure METOIUKY OIpeaeieHus
3(PEKTUBHOCTH TAKOTO MOJIUBA.
3anaHue AJs1 CAMOCTOATEILHOI (I0MalIHel) padoThl

[TpoBeauTe nOMa IKCHEPUMEHT MO M3YYEHUIO BIMSHHS YyIOOpEHUN HAa POCT U pa3BUTHE
pactenuii. B kauecTBe 00BEKTa COBETYIO B35iTh CEMEHA TIa30HHOW TpaBbl (MSTIUMK U €ro
Pa3HOBUAHOCTH), OBca WM penuca. CaMu KOMHATHBIE PACTEHUS AJISl SKCIIEPUMEHTA HE TOISTCS.
[Touemy?

HekoTopsie ycioBus, Ha000poT, BpeaaT pactenusiM. [Ipemnoxute 2-3 Takux yCIOBUS U
U3YYUTE BIMSIHUE OJJHOTO M3 HUX B SKCIIEPUMEHTE.



