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l. IMosicHuTENABLHASA 3aNIHCKA

Pabouass mporpamma Kypca BHEYpOUHOM JAEATENBHOCTH COCTaBI€HAa B COOTBETCTBUM C
®denepanabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM OCHOBHOTO 00IIero oOpa3oBaHus,
OCHOBHOM 0011e00pa3oBaTeIbHON NPOrpaMMoOi OCHOBHOro obmiero oopaszoBanus ['BOY COIII c.
I'epacumoBKa peanuzanuu BHEYpouHOU aesTesbHOCTH B pamkax @I'OC O0O0.

JlaHHas mporpaMMa IO3BOJISIET YYalIUMCS O3HAKOMMTBCA C METOAMKOM OpraHu3aluu |
IIPOBEJCHUS SKCIEPUMEHTAILHO-UCCIEA0BATENbCKOM  JEATEIbHOCTH YYallUXCS B COBPEMEHHOM
y4ebHOM Ipouecce Mo (HU3UKEe, 03HAKOMUTHCS CO MHOTMMM HHTEPECHBIMM BONpocaMu (DU3MKM Ha
JAHHOM dTare OOydYeHUs, BBIXOAALUIMMH 33 PAMKH ILIKOJBHOW HPOTPaMMBbI, PACIIMPUTH LEIOCTHOE
IpeCTaBiIeHue O NpoOjeMe JaHHOW HayKH, MO3HAKOMUTBCS C METOJOM IPOEKTHOW JEeSATEIbHOCTH.
DKcrepuMeHTalbHast AeSITeIbHOCTh OYyAET CIIOCOOCTBOBATh PA3BUTUIO MBICIUTEIBHONW JAEATEIBHOCTU H
00111eMy MHTEIUIEKTyaJIbHOMY Pa3BUTHIO.

Copneprkanue mporpaMMbl COOTBETCTBYET IMO3HABATEIBHBIM BO3MOKHOCTSIM IIKOJIBHUKOB H
IPEJOCTaBIIAET UM BO3MOXKHOCTh pab0TaTh Ha yPOBHE MOBBIIIEHHBIX TPEOOBAHUH, pa3BUBas y4eOHYIO
motuBaiuio. Coaep)kaHue 3aHATUI MPEACTABIAET COOOH BBEIEHUE B MU HKCIIEPUMEHTAIBHON (PHU3HKH,
B KOTOPOM Yy4alllMecsi CTaHyT UCCIIE0BATENIMHU U HAy4aThCs I03HABATh OKPYKAIOIIUI UX MUD, OCBOSIT
OCHOBHBIE METO/IbI TO3HAHUSI.

B ycnoBusx peanuzanuu 3Toil 00pazoBaTeIbHON MPOrpaMMBbl MIUPOKO HCIIOIb3YHOTCS METOIbI
y4eOHOT0, NCCIIE0BATENILCKOT0, MPOOIEMHOTO KcriepuMenTa. Creruduueckas popma opraHu3aium
3aHATHH [TO3BOJISET yYAIUMCS O3HAKOMHUTBCS CO MHOI'MMU UHTEPECHBIMU BONIPOCAMU (PU3HKH,
BBIXO/ISIIMMU 32 PAaMKH IIKOJIEHOW MPOrpaMMbl. Pacimputs 1ienoctHOe peacTaBieHue o npobiaeme
JTAHHOM HayKH U MOJTy4YHUTh MPAKTUUYECKHUE HABBIKU, KOTOPBIE CIIOCOOCTBYIOT JajbHENIIENH COUaIbHO-
OBITOBOI U PO eCcCHOHATBHO-TPY0BOH afanTaiu B 00IIeCTBE.

OO0yueHnue ocyuiecTisieTcs npu noazepxkke LleHTpa o6pa3oBaHus eCTECTBEHHO-HAYYHOM
HanpasiieHHOcTH «Touka pocTay», KOTOpPBI co37aH ISl pa3BUTUS y 00yUarOIIMXCSl €CTECTBEHHO-
Hay4YHOI, MaTeMaTH4eCcKoi, ”HPOPMALIMOHHOM IPaMOTHOCTH, (POPMUPOBAHHS KPUTHUECKOTO U
KpPEaTHBHOTO MBIIIUIEHUS, COBEpPIICHCTBOBAHMUS HABBIKOB €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, a
TaKXe /Ul IPaKTH4YeCKOH 0TpaboTKH y4eOHOro MaTepHana 1o yueoHomy npeamery «dusnkay.

HenssMu M3ydeHus: NponeaeBTUUECKOTr0 Kypca BHEYpPOUHOH 1eATEIbHOCTH B 5 1 6 Kilaccax
SBIISTFOTCSL:

1) pa3BuTHE MHTEpECa U TBOPUYECKHUX COCOOHOCTEH MIIAIINX IIKOJIBHUKOB MIPU OCBOCHUH UMH
METO/a HayYHOT'0 MO3HaHMsI Ha (PeHOMEHOIOTHYECKOM YPOBHE;

2) mpuoOpeTeHue yyalluMHUCs 3HAaHUH W YyBCTBEHHOTO OIBITA JJIi MOHUMAaHHS SIBICHUM
NPUPOIBI, MHOTHE U3 KOTOPBIX UM TPEJACTOUT U3ydaTh B CTAPIINX KJIACCAX IIIKOJEI,

3) ¢popmupoBanue mpeacTaBieHuit 00 U3MEHYMBOCTH U MO3HABAEMOCTH MHUPA, B KOTOPOM MBI
KHBEM.

JlocTikeHHe ITHX 1ieiei o0ecrieunBaeTcs peleHUeM CIIeAYIOMINX 3a4a4:

1) 3HAaKOMCTBO y4YallUXcs ¢ METOJOM HAayYHOTO MO3HAHMS U METOJaMH HCCIe0BaHNs 0ObEKTOB
U SIBIEHUI Npuponbl (HaOIIOAEHUE, ONBIT, BBHIIBICHUE 3aKOHOMEPHOCTEH, MOJEIMPOBAHUE SIBICHUS,
(dbopMyIIMpOBKa THUIIOTE3 U TMOCTAHOBKA 3aJay MO UX MPOBEpKE, MOMCK PELICHUs 3ajad, MOJBEeIeHUE
UTOTOB 1 (pOpMYIJIMPOBKA BHIBO/IA);

2) npruoOpeTeHne yJanuMHUCs 3HAaHUH 0 MEXaHUIECKHX, TETUIOBBIX, AIEKTPHUECKUX, MATHUTHBIX
U CBETOBBIX SIBJICHUAX, (PU3MUECKUX BEINYMHAX, XaPAKTEPUIYIOIUX ITH SIBICHUS;

3) hopMupoBaHME y yUaluxcsl 3HaHUH 0 (PU3NYECKUX BEIMYMHAX IIyTh, CKOPOCTh, BpEMs, CHJIa,
Macca, IJIOTHOCTh KaK O CHOcoO0€ OMHMCaHUs 3aKOHOMEPHOCTEW (H3MUECKUX SIBICHUH U CBOMCTB
(bU3UYECKUX TEIT;

4) popMupOBaHUE Y YHALIHXCS YMEHUS HAOIIOAATh U OMMCHIBATD SIBIICHUS OKPY’KAIOIIET0 MUpa
B UX B3aUMOCBSI3M C APYTUMH SBJICHHUSMH, BBIABIATH INIABHOE, OOHApYyKMBaThb 3aKOHOMEPHOCTH B
NPOTEKAHWU SIBICHUH M KayeCTBEHHO OOBSICHATh HamboJiee paclpOCTpPaHEHHBIC W 3HAUYUMBIC IS
YesioBeKa SBJICHUSI IPUPOIBL;



5) oBnaseHue OOIIEHAYYHBIMU TOHATUSME: TIPUPOIHOE SABJICHHUE, IMIIUPHUYECKU YCTAHOBICHHBIN
daxt, mpobiiemMa, TUTIOTE3a, TCOPETHUCCKHUIA BBIBOJI, PE3YJIbTAT SKCIIEPUMEHTAILHOM MPOBEPKH;

6) MOHMMaHKE OTJIMYMS HAYYHBIX JAaHHBIX OT HEMTPOBEPEHHOU HH(OPMAINH, IEHHOCTH HAYKH JJIs
YJIOBJICTBOPEHUS OBITOBBIX, TPOU3BOJICTBECHHBIX M KYJIbTYPHBIX IIOTPEOHOCTEH YeIOBEKA.

[IporpamMma BHEYypOUHO# IeATEIHPHOCTH paccunTana Ha 68 4acoB u3 pacuera 1o 1 gacy B HEJEIt0
B 7 ¥ 8 knaccax.

1. Conep:xkanmne yueOHOro mpeaMera, Kypca ¢ ykazanueMm GopM 1 BUIOB J1eATEJIbHOCTH
7 KJIacc

1. Beenenne .M3mepenne pusndeckux Beandun. Mcropusi MeTrpudeckoii cucreMbl Mep» (3
yaca: TeopeTuYecKue 3aHATHS- 3 Yaca, NIPaKTHYeCcKUe 3aHATHS- 2 Yaca)
Teopusi: BBeneHue. MIHCTpyKTaXk O TEXHUKE OE30IaCHOCTH.
Teopus: Bepiok, T0KOTb U ipyrue equHuLbl. OTKy/1a TOIIO BEIPAKEHUE
«Meputb Ha CBOM apIIMHy». PpIuakHbIE BECHI.
IIpaktuka: M3MepeHue UIMHBI CIUYKH, YKA3aTEIbHOIO MAajbld, , YCTPOMCTBO PBIYAKHBIX
BECOB U MPHEMbI 0OpaIeHHs ¢ HUMH.
Teopus: [decaruunas meTpuyeckas cucrema Mep. BplunciieHue B pa3jauyHbIX CHCTEMAaxX
mep. CH- cucrema HHTEpHALMOHAJIBHAS.
[TpaxTuka: M3Mepenue riomnaam AHa 4aifHOTO cTakaHa, u3MepeHnue oobema 50 ropoums,
OIpe/ieNICHUE LIEHbI JIEJIEHUS Tpuodopa.
2. IlepBoHauajdbHBbIe CBeldeHHsI O CTPOeHHHM BemecTBa» ( 7 4YacoB:
TeopeTHYECKHUe 3aHATHS- 3 Yaca, NpaKkTUYecKue 3aHATus- 4 yaca)
Teopusi: [IpencraBienus ApeBHUX YUYEHBIX O pupoe Beuiectsa. M.B. JIoMoHOCOB.
[IpakTuka: YMmeHblIeHne 00beMa IpU CMEIIMBAHUU BOJBI U CIMPTA, PACIIMPEHUE TBEPIBIX TEI
MIpY HArPEBAHUH, PACIIUPEHHE KUJIKOCTEU MTPU HArPEBAHUH.
Teopusi: Uctopust OTKpbITHS OpPOYHOBCKOTO ABMKEHHSI. M3yueHune u 00bsiICHEHUEe
OpOYHOBCKOTO JIBH)KEHHSL.
[IpakTuka: Mosenb XaoTHYECKOTO ABMKEHHS MOJIEKYJ U OPOYHOBCKOTO JABUKEHHUSI.
Teopus: duddysus. dupdysus B OezonmacHoctu. Kak u3Meputs MOIIEKYITy.
[Ipakrtuka: Hduddy3us ra30B U KUIAKOCTEH, CLICTIIICHHE CBUHIIOBBIX IIMIMHPOB.
VYpok- urpa «I1oHSITh, 4TOOBI y3HATH» 1O TeMe «CTpOSHHE BEIIECTBAY.
3. JIBu:keHue u cuiab» ( 8 yacoB: TeopeTHueckue 3aHATHsI- 4 Yaca, MPaKTHYECKHE
3aHATHSA- 4 Yaca)
Teopus: Kak ObicTpo MBI ABMXKEMCs. ['po3a CTapUHHBIX KPEMOCTeH (KaTammyibTa).
[Ipaktrka: OTHOCUTENBHOCTD MOKOS U IBUKEHHUSI, IPSMOIMHENHOE U KPUBOJIMHEWMHOE
JIBUKEHHUE.
Teopus: Tpenue B mpupoie U TEXHUKE.
IIpakTrka: 3aBUCUMOCTBH CHJIBI TPEHHS OT COCTOSIHMSI M POJA TPYIIMXCS IHMOBEPXHOCTEH,
CIOCOOBI YMEHBIICHUS W YBEIHMUEHUS CHIIBI TPEHUSL.
Teopusi: CkoapKO BecuT Teno, koraa oHo najaaer? K.9J. [lnonkoBckuit
[Ipaktuka: [loHsTHE O CHIIE TAXKECTH, IOHATHE O CUJIE YIIPYTOCTH, BECE TEJIa U HEBECOMOCTH.
Teopus: HeBecoMocTh. BBIXO B OTKPBITBI KOCMOC
Ypok- urpa « Mup JBHKEHUIN» 110 TEME «/[BHIKEHUE U CUIIBD».
4. JlaBjieHMe TBe P A BI X TeJ , JKUIKocTei W razo» (7 4acos:
TeopeTHYeCKHe 3aHATHA- 3 4Yaca, NPpaKTHYecKHe 3aHATHSA- 4 yaca)
JlaBiieHue TBEpbIX TeI
Teopus: 3akon [Tackansa. Coobmaromuecs CoCyIbl.
[TpakTuka: PaBHOBecHe *KHIKOCTH B COOOLIAIOUIMXCA COCYAaX, YCTPOMCTBO W JCHCTBHE
¢doHTaHa, nelicTBUE TUBEpa U MUIETKH.
Teopus: AtmochepHoe gaBnenue 3emnu. Bo3ayx pabotaet. UcciaenoBanuss MOPCKUX
riyouH. [Ipaktuka: CaaBnuBaHue JKECTSAHOM OaHKU cuUiloi aTMOC(EpHOro JaBiICHHUS,



YCTPOMCTBO M JEHCTBHE MAHOMETPOB KUJAKOCTHOTO U METAJITUYECKOTO.
Teopusi: ApxumenoBa cuiia U KUThl. ApXHUMe] O TIJIaBaHUU Tell.
[TpakTuka: JleMoHCTpausi IEeHCTBUSL apXHUMEIOBOM CHIIBI, TUIaBaHHE KapTO(eTuHbl BHYTPHU
pacTBopa COJIH, yCTPOMCTBO U MPUMEHEHUE apEOMETPOB.
VYpok - urpa «Iloiitmaii peIOKy».
5. PaGora W MOIIHOCTH. JHeprusi» (7 4acoB: TeopeTHYeCKHe 3aHATHA- 3 dYaca,
NPaKTHYeCKUe 3aHATHUs- 3 yaca)
Teopus: IIpocteie Mexannu3mbl. CuibHee caMoro ceosl.
[TpakTuka: PaBHOBecHe cuil Ha pblyare, IpUMEHEHUE 3aKOHA PaBHOBECHUS pblyara K OJIOKY.
Teopusi: Kak ycTpauBaiuch uyneca? MexaHuka 1[BETKa.
[TpaxTuka: [lepexos noTeHIHaIbLHON SHEPTUH B KHHETHYECKYIO K 00paTHO

Teopus: Beunstit apurarens. ['DC. [lpaktuka: JlelicTBre BOASHON TypOUHBI.
8 kJjace

1.dusnveckuiit METOA U3YUEHUS IPUPOBI: TEOPETUUECKUI U SKCIIEPUMEHTAIIBHBIN 3 4
5. TemuoBble SIBIEHUS U METOJBI UX HCCIIENOBAaHUA § 4
6. DnekTpuvecKue SBICHUS U METOABI X UCCIEAOBaHUS § U
7. DJeKTpOMarHUTHBIE SBJIEHUA 5 U
8. Omruka 8 u

9. [IlpoekTHas AeATEIBHOCTD 2 9
111. IInanupyemMble pe3yJibTaThl 0CBOCHHMS Y4eOHOIr0 MpeaMeTa, Kypca

3.1. JIMYHOCTHBIMHM pe3yJIbTaTaMH OOYYEHHUsS TPU M3YYCHHUHU TMPOIEACBTUYECKOTO Kypca (U3HKA
SIBIISIFOTCSL:

1) chopMUPOBAaHHOCTh TIO3HABATEIBHBIX HHTEPECOB, HMHTEUIEKTYalbHBIX M  TBOPYECKUX
CHOCOOHOCTEH yuaIuxcs;

2) yOEeXIEeHHOCTh B BO3MOYKHOCTH IIO3HAHUS MPHUPOJABI, B HEOOXOJUMOCTH pPa3zyMHOIO
UCTIOJIb30BAaHUS JIOCTM)KEHUM HAyKM M TEXHOJOTHHM A JalbHEHIIero pa3BUTHsS YeJIOBEYECKOTO
o0miecTBa, yBaK€HHE K TBOPIIAaM HAyKH M TEXHHUKH, OTHOIICHHE K (HU3UKE KaK K DIIEMEHTY
00111€4eNI0OBEYECKON KYJIBTYPHI;

3) caMOCTOSITETTHHOCTh B TPHOOPETEHUN HOBBIX 3HAHUHN M MPAKTHYECKIX YMEHHIA,

4) wMoTuBauMs 00pa3oBaTENbHON  JEATENBHOCTH  IIKOJBHHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTHUPOBAHHOTO MOAX0/1a;

5) ¢opmHpoBaHUE LIEHHOCTHBIX OTHOIIEHUH Jpyr K JIpyry, K YUYHUTEN0, K aBTOpaM OTKPBITUH U
M300pEeTeHHH, K pe3yJibTaTaM 00yUeHNS,;

6) mpuoOpeTeHue MOJOKHUTEIHLHOIO SMOLMOHAIBHOTO OTHOLICHHS K OKpYyXarolleil mpupoje u
camMoMy ce0e Kak YacTH NpPHUPOJIbl, JKEJaHHE IO03HaBaTh NPUPOJHBbIE OOBEKTHl U SBJIEHUS B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSIMU U MHTEPECaAMH;

7) nmpuobpeTeHHe yMEHHUsS CTaBUTh Iepesn co0oil Mmo3HaBaTeIbHbIE IEJH, BBIIBUTaTh THUIOTE3BI,
KOHCTPYUPOBATh BHICKA3bIBAaHHSI €CTECTBEHHOHAYYHOTO XapaKTepa, J0Ka3bIBaTb COOCTBEHHYIO TOUKY
3peHHs 0 00CYKAaEMOMY BOIIPOCY.

3.2. MeTtanpeaMeTHbIMH Pe3yJIbTaTaMH O0yYCHHSI PU M3YUEHUU Kypca BHEYPOUHOM
OCATCIIBHOCTH 110 (I)I/I3I/IKC SIBJISAFOTCAL -

1) oBiazecHHWE HABBIKAMHU CaMOCTOSITEIBHOTO NPUOOPETEHHs] HOBBIX 3HAHWH, OpTaHU3aAINH
y4eOHOI JeqTeNbHOCTH, MOCTAHOBKH IieNiel, TJIaHMPOBAaHUS, CAMOKOHTPOJISI U OLEHKH PE3yJIbTaTOB
CBOCH JICATEIIEHOCTH, YMEHHUSMH TIPEABHUICTh BOBMOXKHBIC PE3YJIbTAaThl CBOUX JCHCTBUH;



2) oBnajieHUE YHUBEPCATLHBIMHU CIIOCOOAMU JIEATETFHOCTH Ha MIPUMEpax MCIOJIb30BaHMs METOa
HAay4HOTO TIO3HAHUS NP U3yUYCHUH SBJICHUI TPUPOJBI;

3) dopmupoBaHMEe YMEHHH BOCHPUHHMMATh, NepepadaThIBaTh W MPEABIBISATH MHPOPMAIUIO B
CIIOBECHOH, 00pa3HOI, CHMBOJIMYECKOI (hopMax, Py MOMOIIH TaOJIUII, BEIICIATH OCHOBHOE COJICPKAHUE
IPOYUTAHHOTO TEKCTa, HAXOJAUTH B HEM OTBETHI Ha IMOCTABJICHHBIE BOIPOCHI U U3J1araTh €ro;

4) mpuoOpeTeHHe OmbITa CaMOCTOSTEIBHOTO IIOMCKA, aHalu3a W OTOOpa HHGOPMAIUH C
UCTIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB M HOBBIX HWH(MOPMAIIMOHHBIX TEXHOJIOTUH Il PELICHHS
HIO3HABATENIbHBIX 33/1a4;

5) pa3BUTHE MOHOJOTUYECKONW W IHAJOTHYECKOW pEedd, YMEHHUS BBIpaXaTh CBOM MBICIU WU
CHOCOOHOCTH BBICIYIIMBATh COOCCETHUKA, TOHUMATh €r0 TOYKY 3pEHHS, MPU3HABATh MPABO JPYTOTO
4eJI0BEKa Ha NHOE MHEHHE;

6) OCBOEHHE TPUEMOB JCHCTBUH B HECTAHIAPTHBIX CHTYAlHsX, OBJAJICHHE SBPUCTUYCCKHMHU
METOAAaMHU pelIeHus: Ipoliem;

7) hbopmupoBaHue yMeHHI pabOTaTh B TPYIINE C BHIMOJIHEHUEM PA3IMYHBIX COIMATBLHBIX POJICH,
HPECTaBIATh U OTCTAUBATh CBOU B3IJIAIBI M YOEKIECHUS, BECTH JTUCKYCCHIO.

3.3. IlpeaMeTHBIMH pe3yJbTaTaMH OOYYEHHS MPU HU3YYCHHU Kypca BHEYPOUYHOU NESATENBHOCTH IO
buzMKe SBISAIOTCS:

1) dbeHomMeHONOrHUECKHE 3HAHUS O MPHUPOIC BAKHEHIINX (PUINYECKUX SBICHUN OKPYKAIOIIETO
MHUpPa ¥ Ka4EeCTBEHHOE 00BCHEHUE PUIHHBI X BOZHUKHOBEHUS;

2) yMeHHUs MTOJIb30BaThCS METOJJaMHU HAy4YHOTO TIO3HAHUS, IPOBOIUTH HAOIIOACHHSI, TUTAHUPOBATh
U BBINOJHSTH SKCIIEPUMEHTBI, 00padaThIBaTh PE3yJIbTAaThl U3MEPEHUH, nPeoCcmasisams 0OHAPYHCEHHbIE
3AKOHOMEPHOCMU 8 CTIOBECHOU (hopme Ul 8 8ude maoauy.

* HaydHThCS HAONIONATh TMPUPOIHBIC SBICHUS, BBIICIATH CYIICCTBEHHBIC NMPU3HAKH 3THUX
SIBIICHUH, 1eTIaTh BBIBOBL;

* HAy4YHUTHCA TOJIB30BATHCA W3MEPUTEIBHBIMHU MpUOOpaMu (BEChl, TUHAMOMETpP, TEPMOMETP),
coOUpaTh HECIOXHBIE OJKCHEPUMEHTANbHBIE YCTAHOBKU [JISi TMPOBEACHUS MPOCTEHIIUX OMBITOB,
MIPEACTABISITh PE3YIHTATHl U3MEPEHHI C TIOMOIIBIO TAOJIHI] ¥ BBISIBIISATH HA 3TOW OCHOBE SMITMPUUYECKHE
3aKOHOMEPHOCTH;

3) yMeHHS IPUMEHSATH TEOPETUUICCKUE 3HAHUS TI0 (PHU3HUKE K O0BICHESHUIO TIPUPOTHBIX SBICHUH H
PELICHUIO MTPOCTEUIINX 3a/1aY;

4) yMEHUS ¥ HaBBIKU NTPUMECHECHHS TIOJYYSHHBIX 3HAHUN JIJIST OOBSICHEHUS PUHITUIIOB JICHCTBHS
U CO3MaHMS TPOCTHIX TEXHUYECKHX YCTPOUCTB (Hampumep, cOOpKa YCTOWYUBBIX KOHCTPYKIIHM,
KOHCTPYHpPOBaHUE MpocTeiiiiero GoTo anmapata ¥ MUKPOCKOIIA, U3TOTOBJIEHUE AJIEKTPOHHOIO KJlloua U
UCTOYHUKA TOKA), PEIICHUs] MPAKTUYECKUX 3aJlad MOBCEIHEBHOM XKU3HU, oOecreueHus: 0€30MacHOCTH
CBOEH KU3HU, PAIMOHAIBHOTO MMPUPOIOTIONE30BAHUS M OXPaHBI OKPYKAIOIIEH CPEIbI;

5) yMeHue NPUMEHSTh 3HAHHS MO (PU3MKE MPU H3YyUYEHUH JPYTHUX MPEIMETOB €CTECTBEHHO-
MaTeMaTHYECKOro IUKIIa;

6) bopmupoBaHue yOeKIeHUSI B 3aKOHOMEPHOCTH CBSI3M U MIO3HABAEMOCTH SIBJICHUN MPUPOIBI, B
O00BEKTUBHOCTH HAYYHOTO 3HAHHS, B BBICOKOUW IICHHOCTH HAYKH B Pa3BUTHH MAaTePUATBHON U JYXOBHOH
KyJbTYPBI JIIOJICH;

7) pa3BUTHE DJIEMEHTOB TEOPETUYECKOTO0 MBIIUICHHSI Ha OCHOBE (OPMHUPOBAHMS YMEHHM
YCTaHABIIMBATH (DAKTHI, BBIACNIATH TJITABHOE B M3yYaE€MOM SIBJICHHH, BBISBIISATH MPUIHNHHO-CIICICTBEHHBIC
CBSI3W MEXKJIy BEIMYMHAMH, KOTOPBIE €r0 XapaKTepU3YyIOT, BBIIBUTATh THUIIOTE3bI, (OPMYITHUPOBATH
BBIBO/IBI,

8) KOMMyHUKAaTHBHBIC YMEHHUSI: TIOKJIABIBATh O PE3YJIbTaTaX CBOET0 UCCIIEIOBAHMS, YIaCTBOBATh
B TUCKYCCHH, KPATKO ¥ TOYHO OTBEYATh HA BOMPOCHI, UCIIOIB30BaTh CIIPABOYHYIO JIUTEPATYPY U APYTHE
UCTOYHUKU UHPOpMALIUH.

9) oBnameHue HKCMEPUMEHTATBLHBIMA METOJaMU HCCIIECIOBAHUS B MPOIIECCE CAMOCTOSTEIHHOTO
U3YYEHUS 3aBUCUMOCTH: MIPOMIEHHOTO ITyTH OT BPEMEHH, YAJTUHEHUS NMPY>KUHBI OT MPUIIOKEHHOMN CUJIBI,
CWJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tella, apXUMEIOBOM CHIIbI OT 00beMa Tena, Iepuojaa KojeOaHui
MasiTHUKA OT €ro JJIMHBIL, yIiia OTPaXXE€HUs OT YIJIa MaJeHHsI CBETa;



10 ) ymeHHe HCTIOIB30BATH MTOJTyUEHHBIC 3HAHHSI, YMEHHS U HABBIKU B TOBCETHEBHOMN XKHU3HH (OBIT,
9KOJIOT U], OXpaHa 3/J0POBbs, OXpaHa OKPYKAIOLIEH Cpe/bl, TEXHUKA O€30MaCHOCTH U TIp.).

I1l. TemaTnueckoe n1aHMpPOBaHHUE

7 kaacc
Ne Tema KoanuectBo W3 nux Ha OCHOBHBIE BUJIBI
4acoB MPAKTUYECKYIO JeSITEIbHOCTH
JeSITEIIbHOCTh
1. | Beenenue. M3mepenue ¢puznyeckux 5 3 JlaGopaTopHas pabota
BeIU4MH. VICTOpUS METPUYECKON CUCTEMBI
Mep
2. | [lepBoHauanbHbIe CBEACHUS O CTPOSHUU 7 6 JlaboparopHast pabota
BEIIIeCTBA
3. | JIBuKeHHEe U CUIIBI 8 7 JlaboparopHas paboTa
4. | JlaBneHue TBEpIbIX TN, )KUJIKOCTEH U Tra30B 7 6 JlaGopaTopHas pabora
5. | PabGora u MmontHOCTE. DHEprUs 4 3 JlaboparopHast paboTa
6. | IlpoekTHas neITeIbHOCTh 3 3 IIpoekTHas nesaTeaTbHOCTh
Hroro 34 28
6 KiIace
Ne Tema KonnuectBo N3 Hux Ha OCHOBHBIE BUIBI
4acoB NMPAKTHYECKYIO JESITEIbHOCTH
AeSITeJIbHOCTD
1. | ®usnueckuit METO U3yUEHHSI TPUPOIBL: 3 2 JIaGoparopHas paboTa
TEOPETUYECKUH U IKCIIEPUMEHTAJIbHBII
2. | TerutoBBIC SIBIEHUS M METOJIBI X 8 7 JlabopaTtopHnas pabota
UCCIIeIOBaHUS
3. | DnexTpuueckue siBICHUS U METO/BI UX 8 7 JlabopaTtopHnas pabota
UCCIIeIOBaHUS
4. | DAeKTpOMarHUTHbIE SIBJICHUS 5 4 JlabopaTopHast pabota
5. | OnTuka 8 7 JlaboparopHas paboTa
6 | I[Ipe3eHTaIus NpOEKTOB 2 2 [IpoexTHas nesaTenTbHOCTh
Hroro 34 29

[Tpunoxxenne 1

KanenmapHo- TemaTHueckoe miIaHuPOBaHUE Kypca BHEYPOUHOU eATeTbHOCTH
«Dwu3nka B SKCIIEPUMEHTAX)

JUTS yyanuxcst / kiacca
Ha 2022-2023 y4eOHbIil rof




NoNe Tema Kon-Bo
n/n 4acoB
1. Bsenenmue. M3mepenue puznueckux BenuuuH. Mcropus MeTpudeckon

cucremsl mep (5 1)
1 BBoanoe 3ansTre. MTHCTpYKTaX 10 TEXHUKE O€30MacCHOCTH
2-3 Bepuiok, 10k0Th 1 Apyrue eauHuIpl. OTKya MONUIo BEIPAKEHHE
«Meputb Ha cBOM apuIMH». PpIYyakHbIE BECHI
4-5 JecsaTruHas MeTpuieckas cucreMma Mep. Beiuncnenue B
pasnuuHbIX cuctemax mep. CH-cucremMa nHTepHaMOHAIbHAS.
2. IlepBoHavanpHbIe CBEJECHUSI O CTPOCHHH BeliecTsa (7 1)

6 TBepnoe Tenmo u ero ¢u3MYECKUE CBOMCTBA. B3amMopeicTBHE dYacTHI
BEIlECTBA. ATrperaTHbl€ COCTOSIHHS BEILECTBA, JABMUKEHUE YACTUIl B HHX.
CocTaBiieHHe MOJIeNIel CTPOSHUsSI TBEPIbIX TeJl.

7 Kuakocts. Pusnyeckue CBOMCTBA. B3auMoAencTBUME YACTULl BEILECTBA.
CocTtaBieHue MoJIeJield CTPOEHHUSI JKUJIKOCTEN

8 I'az. ®usnueckue cBoiicTBa B3aumMonencTBHe 4YacTHUIl  BELIECTBA.
CocTaBiieHHe MOJIeNel CTpPOSHUsI ra3oB

9 Crpoenue BemiecTBa. MOJIEKYJIBI W aTOMBL. YacTWIBI BeEIIECTBa, WX
KOJIMYECTBO M pa3Mmepbl, aBmwkeHue. Juddysus, oT Yero 3aBUCHT.
BripammBanue KpUcTauioB B TIOMAITHUX YCIOBUSX.

10- | [Ipaktukym. M3roToBiieHHe U 3amycKk BO3AyIIHOro Iapa. HabGmoneHue 3a

12 M3MEHEHUEM arperaTHOTO COCTOSHUS BOJBI (Jieq- Bojaa-map). M3rortorieHue
pa3MYHBIX ~WIPYHIEK U3 pacmiaBieHHoro mapaduHa. [lepemernBanue
BEIIIECTB B PA3JIMYHBIX arperaTHBIX COCTOSTHUSIX

3. JIBmxeHue u cuibl 8 4

13 Cuna xak xapakrtepuctuka B3zaumopeiicTBusi [lonstue cwibl. M3meHenue
CKOPOCTH U AedopMalius Tel MoJ AecTBUEM ciiibl. HampaBieHue cuibl.

14- | SdBnenue Tarotenus. Cuna TsbkecTu. BecemupHoe TaroreHue. 3aBUCUMOCTD
15 CWJIBI TSDKECTH OT Macchl Tena. HampaBiieHue cuiibl TSDKECTH, €€ U3MEpeHHeE.
W3ydeHne IBUKEHMSI MAPAIIIOTHCTA IO CTPOOOCKOMTMYECKOM 3aMHCH.

16 Bec tenma. Heecomocth. Hampabnenue. CBsi3b € CHUJIOM TSKECTHIO.
M3mepenue Beca Tejaa U Meperpy3okK.

17 Hedopmanms. Buner gedopmanuii. Cuna ynpyroctd. 3aBHCHMOCTH CHITBI
YOPYTOCTH OT AedopMaluu 1 kecTKocTH Tena. Hanpasnenue. MccnenoBanue
B3aMMOJIEHCTBUS rpy3a ¢ 3eMiie U MPY>KUHOM.

18 N3mepenune cui. Juunamometrp. W3mepeHwe cuiibl JTUHAMOMETPOM.
PaBHopelicTByromas. M3roropieHne quHaMoMeTpa.

19- | Cuna Tpenus. Buapl cuibl TpeHHs (IIOKOS, CKOJIbKEHHS, KadeHHs).

20 N3mepenne. 3aBUCUMOCTh OT CHWIIBI JIaBJICHUs, Buia moBepxHocTu. COop
YCTAHOBKH JIJIsl AEMOHCTPALIUU JEHUCTBUSI CHIIbI TPEHHUSI.

4. JlaBneHue TBEPABIX TEJ, )KHJIKOCTEH M ra3oB 7 4

21- | JlaBneHue TBepaoro Tena. V3roToBIEHWE WIrPYIICK, OCHOBAHHBIX Ha

22 JICCTBUM OJTHOTO TBEPJOTO Tella Ha JIPYToe.

23- | JlaBneHue B JKUAKOCTSAX W Taszax. ATMmocdepHoe naBieHue. V3MmepeHue
24 aTMoc(epHOro JaBiieHHs Ha ynuile U B 31aHUU. DOKYyChbl, OCHOBAaHHbBIE Ha
nerctBur atMocepHoro nasiaeHus. Mi3rotosiieHnne Kysiepa st BOJBI.

25- | BeitankuBaromass cwia. IlmaBanme Ten. M3rotoBneHue — Urpyliexk,

27 OCHOBAHHBIX Ha JCHCTBUHU BBHITAJIKUBAIOIICH CHIIBI.

5. Pabota u MomHOCTh. DHEprus 7 u
28- | 3akonsl nBwkeHus. MHepuus. JIBuKeHUE Tell BEPTUKAIBHO BBEPX M BHHM3.
29 N3zyuenune 3aBUCUMOCTH 3((eKTa CTOJIKHOBEHHS OT CKOPOCTH Tejla, €ro

MacCcChI, BCIIICCTBA.




30- | M3roToBieHHE 3aBOIHBIX UTPYILEK. 2
31

32- | IIpoekTHast AeSTETHLHOCTD 3
34

KanennapHo- TeMatnyeckoe IIaHUPOBAHUE Kypca BHEYPOUHOU AEATEIbHOCTH
«Du3nKa B HKCIEPUMEHTAX)»
JUIg ydanmxes 8 kiacca
Ha 2022-2023 y4eOHblii ros

NeNe Tema Kon-Bo
n/n 4acoB

1. ®usnueckuil METOJ U3yUEHUS IPUPOJIbI: TEOPETUUECKUH U
9KCIIEPUMEHTAIbHBIN 3 4

1-3 BBonnoe 3ansatue. MacTpykTaxk no Th. @uznueckuii METO N3ydeHUS 3
IIPUPOJIbL: TEOPETUYECKUN U IKCIIEPUMEHTAIIbHBII

2. TemoBele sIBIEHUS U MCETOJBI UX HUCCIICIOBAaHU 8 u

4-5 TerioBoe  pacmpeHrde. YdYeT U HCIOJB30BAaHHE  TEIJIOBOTO | 2
pacmupenusi. U3rotopieHue repmMomerpa u3 OyThUIKH.
6 IInaBnenue u orBepaeBanue. llnaBnenue u orBepaeBanue. | 1

Temneparypa muiaBnenus. ['paduk 1UIaBneHUss W OTBEpIEBaHUS.
JleMoHCTpanus TBEpAbIX U aMOP(HBIX BEIIECTB.

7-8 Hcnapenne u KouaeHcanus. M3ydeHue mporiecca ucnapeHus | 2
xuakocred. IlapooOpa3oBanue: wucnapenue u kurnenue. CKoOpocTh
ucnapenus. M3yyeHue yciaoBUH, yBEIMUUBAIOLUIMX CKOPOCTh HCIIAPEHUSI.

9 Temnonepenaua. Bunpl. TemnonpoBonnocts. IlpoBoanuku u | 1
n3onstopsl. KonBeknus. M3myuenue. 3aBUCUMOCTh OT TEMIIEPATYpPbI U
[[BE€Ta. 3aBUCHUMOCTb IOIJOUIEHHs Tena oT ero Insera. CozgaHue
YCTPOMCTBA JUIsl COXpAaHEHMsI TEILIA.

10-11 ®duszuka Ha KyXHe U B ObITy. [IpoBeieHre OnbITOB HA HIKOJIBHOM KyXHE. 2
3. DnexTpuyeckue SIBJICHUS M METOJIbl UX UCCIIeI0BaHMs § U
12-13 CraTtnueckoe AJIEKTPUYECTBO. IJIEKTPU3AIMS, JJIEKTPOH, CTpoeHue | 2

aToma, JIBa pojJia 3apsA0B, UX B3aMMOJEHCTBHE, DJIEKTPUYECKOE TOJIe,
aJieKTpuYecTBO B arMmocdepe, MonHua. Co3gaHWe MOJHUU B
J1a00pATOPHBIX YCIOBUSIX.

14 Hcnonw3oBanue  snekTpoctaTuku.. [lomesnas» u  «BpemgHas» | 1
ANIEKTPOCTaTUKA. (MPOMIAKTHKA TI0XKAapOB, OKpacka, KOIMHMPOBaHUE,
bunbTpanus u 1p.). M3rotoBieHue 31eKTpoCKoIa.

15-16 Onexrpudeckuil Tok. Victounuku Toka. [lomyueHue sneKTpuueckoro | 2
Toka. M3ydyeHue ycTpoicTBa raJlbBAaHUYECKOTO 2JIEMEHTa, aKKyMYJISTOPA. .

17 IIpOoBOTHMKY ¥ HENPOBOJHUKH JIEKTPUYECKOTO TOKA. 1

18-19 DJNeKTpUYecKUe JIEMEHThl U UX IeNHu. Y CJIOBHBIE 00O3HAYCHHS. | 2

[IpoektupoBanue annekTpuyeckux nenei. COOpKa 3MEeKTPUUECKHUX IeTeH.
Pa6ora ¢ maGopaTopHeIM 00OpyIOBaHMEM: IIOJYYEHHE 3aJaHH,
MPOEKTUPOBaHME M COOpKa AJI. LENU.  DJIEKTPUYECKHE HIPYLIKU
(MenpHMIIA, BEHTUJIATOP, CBETO(OP U 1p.)

4. DneKTpoMarHUTHBIC SBICHUS S 4

20 JlelictBue Toka. TemnoBoe NeHCTBUE, HIEKTPOIIU3, 1
21-22 | IlepeMeHHBIH AIEKTPUUECKUHN TOK. 2
23-24 OnexTpoMaraut. M3rorosiaeHue 3neKTpoMaruura 2

5. Onruka 8 u

25-26 I'eomerpuueckast ontuka. M3roroBaeHrne onTHYECKUX MpUOOPOB \ 2




27-28 BoHOBas onTHKa H3rOTOBJIEHHE ONITUYECKUX MPHUOOPOB
29-30 M3rorosnenune kamMmepsl 00CKypa
31-32 | MzroToBienue rosorpadguueckor THpamMuIbl

33-34 | IlpoekTHas AESITENLHOCTD

NINININ

[Tpunoxxenue 2

Y4yeOHO-MeTOAUYECKOE 00ecTieyeHUe POrPaMMbl
Mertonrka o0ydeHus MO HpOrpaMMe COCTOMT M3 COYETaHMs JIEKLIMOHHOTO H3JI0KEHUS
TEOPETUYECKOI0 MaTepualla C HAIJISIAHBIM II0Ka30M WJUIIOCTPUPYIOIIET0 MaTepuana M IpUeMOB
pelieHus IpakTH4YeckuX 3agad. OOyuwaromuecss 3aKpeIlulsIIoT —IOJy4YeHHbIE 3HAHUSA IIyTeM
CaMOCTOATCIIbHOI'O BBIMMOJIHCHUA ITPAKTUYCCKUX pa60T. ILJISI Pa3BUTHA TBOPYCCKOI'O MBIIJICHHUA U
HaBBIKOB aHAJIUTUYECKOM AEATENbHOCTHU MEearor MpoBOAUT 3aHATHUS 110 NPE3EHTAllMU TBOPUYECKUX U
MMPAKTUYCCKUX pa60T, MO3I'0OBBIC HITYPMBbI, HHTCIIJICKTYAJIbHBIC UT'PBI.
MaTtepuanbHO-TeXHUUYECKOe o0ecniedeHue MPOorpaMmbl
OpraHuzalvoHHbIE yCIIOBUS, IO3BOJIIOIINE PEAIN30BATh COIEpKaHKUE Nporpammbl «Pu3uka
B HKCIIEPUMEHTaX» MPEAIoJaraloT Haltmuue o0opyaoBanus neHTpa «Touka pocra»:
- Lludposas nadoparopus no pusuke Releon Air
- MyJIbTUMeIuItHOe 000pyI0BaHUE (KOMIIBIOTEDP, HOYTOYK, IPOEKTOP, (D31~ KapThl, IKpPaH, CPEACTBA
TEJIEKOMMYHUKAIMH (JIOKAIbHBIE IIKOJIbHBIC CETH, BHIXOJl B MHTEPHET).
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