MyHHUMNATbHOE GI0/KeTHOE 0011e00pa3oBaTeIbHOC YUPEKACHHE
«Cpenusia 001eo0pasoBare/ibHas wKona No 2 ¢ KaleTCKHMH Kilaccamuy

YTBEPKAEHO.¢ namenennamm u
1(mbnne+rmrMn npm\a 3om anpektopa Mb
“"k@élf.TU,\HMH KJ1accami

é&c m tg/%!mg zﬁm A3
/,

[TPUHSATO ¢ nornpaBKaMu reaaroruiyeckum coBeToM
ot 06.07.2023 npotokon Ne 17

0O

T O e

TOUKA ,,.;- POCTA

JlonosnHuTebHas 001eodpasoBaresibHas 001epasBUBaloLLas nporpaMma

«MDU3uKA B ONBITAX H 321a4aX»
eCcTeCTBEHHO-HAYYHAsI

14-16 ner

2 roaa, 68 yacos

Kpacuabuukosa Cseriana bopucosna,

yuuteab Gu3MKn

Hassanue /10O

HAMPaBIEHHOCTb POrPaAMMbl

BO3pACT 00yUalOLIMXCsl

CPOK peajin3aluu

OUO, 10JKHOCTL aBTOPA MPOrpaMMmbl

r. Benukuii Ycerior

2023 roa




IHosicHuTEABLHAA 3aNIUCKA

PaGouass mporpamma kypca «®Puszuka B 3ajayax» MpeJHa3HAYCHA s
OpraHu3alMy JIOMOJHUTENIBHOTO 00pa3oBaHusi oOydarouuxcss 8 kimaccoB MBOY
«COII Ne 2 ¢ kKaIeTCKUMU KJIACCaMM».

3aHsATUSA TPOBOJATCS Ha 0a3e M C HCIHOJIb30BaHHEM obOopyaoBaHueM lleHTpa
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBiieHHOCTH «Touka Poctra» u ¢
UCIoIb30BaHueM obopyaoBaHueM llenTpa oOpazoBanust «Touka Poctay (unmdpoas
naboparopus 1o GU3uKe).

Peanuzanus nporpamMmbl o0ecrieunBaeTCss HOPMATUBHBIMU JTOKYMEHTAMU:

1. @®enepanbHblii 3akoH 0T 29.12.2012 No 273-®d3 «O6 o0Opa3oBaHHH B
Poccuiickoit @enepaunmny;

2. [TacopT HanuoHanbHOrO Nnpoekra «O0pa3oBaHue» (YTB. MPE3UTUYMOM
Cosera npu Ilpesunenre PO mo crTparernueckoMy pa3BUTUIO W HAIIMOHAIBHBIM
npoekTaM, mpotokos ot 24.12.2018 Ne 16);

3. TocynapctBenHass mnporpamMma Poccuiickoit @enepauuu  «Pa3Butue
obpazoBanus» (ytB. [loctanoBnenuem IlpaButennctBa PD ot 26.12.2017 Ne 1642
«O06 yTBEpXKIECHHM TOCYyIapCTBeHHOW mporpamMmbl  Poccuiickoii  dexneparuu
«Pa3BuTHE 00pa30BaHUNY);

4. Metonuyeckue PEKOMEHIALUUA TO CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMAX, PACIOJIOKEHHBIX B CEIBCKOW MECTHOCTH U
MaJbIX TOpPOJaX, LIEHTPOB 0Opa30BaHMS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOU
HanpaBieHHocTed («Touka pocta») (YTBepkKAeHBI pacrnopsbkeHrneM MHHHCTEpPCTBa
npocsetienus Poccuiickoit @eaeparuu ot 12 staBaps 2021 r. Ne P-6);

5. TlocranoBnenue [JIaBHOrO rocyJapCTBEHHOIO CAaHUTApPHOTO Bpaya PO ot
28.09.2020 Ne 28 «O6 ytBepxaenun canutapHbix npasun Canllun 2.4.3648-20
«CaHUTapHO-YTUAEMHUOJIOTUYECKHE TPEOOBAHMS K OpraHU3alldd BOCIUTAHUS U
oOy4YeHHUsl, OTAbIXA U 03I0POBJICHUS JIETEH U MOJIOICKI;

6. IlocranoBnenue I['aBHOro ToCyJapCTBEHHOTO CaHMTapHOTO Bpadya P® ot
28.01.2021 Ne 2 «OO6 ytBepxknenuu canutapubix npasmin Canllunl.2.3685-21
«'urneHndeckrue HOPMATUBBI U TpeOOBaHUA K oOecreyeHuto 0e30MacHOCTH U (WIIH)
0e3BpeHOCTH TSl YeToBeKa (DaKTOPOB Cpeibl OOUTAHUS.

7. Konnernmusi pa3BUTHS JOTOJHUTEILHOTO oOpazoBaHus nerei 1o 2030 roga,
yTBepKkaeHa pacnopsbkenueM lIpaBurenscrBa Poccuiickoint @enepannun oT 31
mapta 2022 1. Ne 678-p;

8. Ilpuka3z MunucrtepctBa mpocsemenust PO ot 27 utons 2022 1. Ne 629 «O6
yTBepkaeHun [lopsnka opraHuM3alii W OCYIIECTBJICHUS  00pa30oBaTEIBHOM
JESTETHHOCTH TIO IOMOJHUTEILHBIM 00111e00pa30BaTeIbLHBIM MPOTPAMMAM);

9. Ycra MBOY «COUI Ne 2 ¢ kaieTCKUMH KJTaccamm»

JlononHUTENIbHOE OOpa30BaHME B COOTBETCTBHMM C dacThio 1 crateu 75
O®epnepanbHoro 3akoHa Ne 273-O3 HampaBieHo Ha (QOpPMHpPOBAHUE U PA3BUTHE
TBOPYECKHX  CIIOCOOHOCTEH  AeTeld, YyJOBJIETBOPEHHE UX  HHAUBUIYAIbHBIX
noTpeOHOCTE B MHTEUIEKTYalbHOM, JyXOBHO-HPABCTBEHHOM, (PU3MUECKOM
COBEPIICHCTBOBAHUH, (POPMUPOBAHUE KYJIBTYpPbl 3J0POBOr0 M Oe3o0macHoro odpasa
KU3HH, YKPETUICHUE 3/I0POBbS, a TAKXKE HA OPTraHU3alMI0 X CBOOOIHOIO BPEMEHHU.



CoBpemenHass  (u3uka - 4YacTb  OOIIEYENOBEYECKOM  KYJBTYDBI,
XapaKTEepU3YIOIIasi MHTEIUIEKTYalbHbIil ypOBEHb OOIIECTBA, CTENEHb MOHUMAaHMS
OCHOB  MHpo3JaHus. @Puszuka MNO-NMIPEKHEMY COXpaHSeT pojb JUJepa
€CTECTBO3HAHUS, OINpENeNssi CTHJIb M YpPOBEHb HAy4YHOIO MbIIUIEHUS. VIMEHHO
¢bu3uka HamboJiee TMOJHOJEMOHCTPUPYET CIOCOOHOCTh YEJIOBEYECKOr0 pazyMa K
aHamu3zy JO0OM CIOXKHOMCUTYyallud, BBEJCHUIO S3bIKa ISl OMHCAHUS ATOU
CUTYallU{, BBISBICHUIO €€ (DYHJaMEHTaIbHbIX KAUYECTBEHHBIX U KOJUYECTBEHHBIX
aCIeKTOB M JOBEJCHHUIO YPOBHAMOHUMAHHUS JI0 BO3MOXKHOCTU TEOPETUYECKOTO
MpeIcKa3aHusl XapakTepa 1 pe3yiabTaToOB €€ Pa3BUTHS BO BPEMEHHU.

Baxuelimeit npoGnemoii B 0o0yueHHH (QU3MKE SBISETCS Pa3BUTHE
CaMOCTOSITEILHOCTH ~ yYalllUXCSl MpPU  BBIMOJIHEHUU  TPAKTUUECKHX  padoT.
[IpoBenenre OMBITOB M  OSKCIEPUMEHTOB TIO3BOJIAET AKTMBHO  BKIIIOUUTH
oOydaromuxcs B paboOTy CU3YYEeHHEM U NPUMEHEHHEM 3aKOHOB (HU3UKH Ha
3aHATHSAX. OTO JOCTUTAETCs MPUBBIMOIHEHUU OOYyYarOUUMUCS J1abOpaTOPHOIo
(u3MUECKOro HKCIEPUMEHTa, KOTJAOHH CaMU COOMpPAIOT YCTAHOBKH, IPOBOIST
U3MepeHuss (PU3NYECKUX BEJTUYMH, BBINOJHSIOT ONbITE. OIHUM U3 HaIpaBiICHHM
npeajaraeMoro  Kypca  SIBISIETCS  IPOBEACHHE  OOJIBIIOTO  KOJIMYECTBA
3aHUMATENIbHBIX OMNBITOB MO ¢usuke. JlonomHuTtenbHas oO0IIepa3BUBAIONIAS
nporpaMMa €CTeCTBEHHO-HAYYHOW HampaBiieHHOCTH «®du3uka B ONbITaxX W
3a/layax» M MpeHa3HayeHa JJisl peaju3allid e€CTECTBEHHO-HAyYHOT00Opa3oBaHMUs
U BOCHHUTAHUS JETel M MOJPOCTKOB HAa OCHOBE 3HAHUN 00 OKpYyKarolleM MUpe,
CaMOCTOSITEJIbHO ~ MPUOOpPETaeMBIX B TpoOlLlecCe  BBIMOJHEHUS  y4yeOHO-
UCCJIeI0BATEIBCKUXHU MPOEKTHBIXPAOOT.

CoBpeMeHHbIe IKCIIEPUMEHTATbHBIE MCCIIENOBAHUSA MO0 (PUBUKE YK€ TPYIHO
NpeCTaBUTh 0€3 HCIOJIb30BAHUSI HE TOJIBKO aHAJIOTOBBIX, HO M ITU(POBBIX
MU3MEPUTEIBHBIX TPUOOPOB. B coBpeMeHHO# 1IKOJIe MPOBEACHUS OMBITOB, MMPOCTHIX
AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM, TMPSAMBIX M KOCBEHHBIX HW3MEPEHHHA C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB. YUEOHBIH
AKCTIIEPUMEHT 10 (H3UKE, MPOBOAUMBIN Ha TPaJAUIIMOHHOM oOopynoBaHuu (06e3
npuMeHeHHsT MUGPOBBIX Ja0OpaTOpuii), HE MOXET B IOJHOM Mepe 00ecCneUHuTh
pelieHne Bcex 00pa3oBaTeNIbHbIX 3a/1a4 B COBPEMEHHOM IIIKOJIE.

CrnoxuBiasicst cUTyalusi 00ycaoBJI€Ha CYIIECTBOBAHUEM Psiia IPOOIIEM:

v’ TpaIMIIMOHHOE IIKOJIbHOE 000PYIOBaHUE M3-32 OTPAHUYCHUS TEXHUYECKHX
BO3MOYHOCTEW HE IMO3BOJISET IPOBOAUTH MHOT'ME KOJIMYECTBEHHBIE UCCIIEI0BAHNS;

v/ JIIMTEIBHOCTS  TIPOBEICHUS  (DM3HYECKUX HCCIIEAOBaHWA HE Bceraa
COIJIacyeTcs C JUINTEIbHOCTHIO YUeOHBIX 3aHATHH;

v  BO3MOXHOCTh ~ TMPOBEICHUS ~ MHOTHX  (DU3HYECKMX  HCCIICAOBAHUIA
OTPaHUYMBACTCS TPEOOBAHUSAMU TEXHUKHU 0€30MaCHOCTH U JIp.

[Mudposas mabopaTopus KapAWHAIBHBIM 00pa30M HM3MEHSET METOJIUKY W
CoJlepKaHHe IKCIIEPUMEHTAIBHON NeATENbHOCTH MOMOTaeT peluTh
BBIIIENIEpEYUCIICHHbIE MpoOsieMbl. [llupoknii crnekTp HUPPOBBIX JATYUKOB
MO3BOJISIET yYalllUMCSI 3HAKOMUTBHCS C MapaMeTpaMu (PU3HYECKOro SKCIIEPUMEHTa
HE TOJBKO HA KayeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHE. C MOMOIIbIO
nu(ppoBoil 1aOOpPATOPUM MOKHO TPOBOAUTH JUIMTENbHBIA 3KCHEPUMEHT JlaXe
OTCYTCTBUH 3KcniepumeHTaTopa. [Ipu 3ToM u3MepsieMble TaHHbIE U Pe3yJIbTaThl UX
00paboTKu 0TOOpakaroTCsl HEMOCPEACTBEHHO Ha 3KpaHe KoMIbioTepa. B mpoiiecce



(opMHUpOBaHUS SKCHEPUMEHTAIBHBIX YMEHUUA 1O (U3MKE YYaIIMiCs y4HUTCS
MPEACTaBIATh HHPOPMALIUIO 00 UCCIETOBAHUM B YETHIPEX BUIAX:

v/ B BepOaJbHOM: OIKCHIBATH 3KCIICPHMEHT, CO3/aBaTh CIOBECHYIO MOJICIb
AKCIIEPUMEHTA, (PUKCUPOBATh BHUMAHHME HA H3MEPSIEMbIX (PU3MUYECKUX BEIUUYMHAX,
TEPMHUHOJIOTUH;

v B TaOJIIMYHOM: 3aMOJHATH TAOJIMIBI TaHHBIX, JIEKAIIUX B OCHOBE ITOCTPOCHHS
rpagukoB (Ipy H3TOM Yy YyyYalIuXcsl BO3HHMKAeT MEPBUYHOE IPEJCTABICHUE O
MaciTadax BeITu4yuH);

v B rpad)MuecKOM: CTPOUTH IpaduKd MO TAOJMYHBIM JaHHBIM, YTO TO3BOJISIET
NEPEUTH K BBIIBXKEHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY (U3HUECKUMU
BEJIMUYMHAMHM (IIPU 3TOM YUYUTENb [OKa3bIBa€T NPEUMYLIECTBO BU3YyalU3allUU
3aBUCUMOCTEH MEX]ly BEIMUMHAMM, HATJISAHOCTh U MHOITOMEPHOCTh);

v/ B aHamuTHYeCcKOM (B BHMJE MaTEeMaTHYECKHX YPaBHEHHW): MPUBOIUTEH
MaTEMaTUYECKOE OINMCAHHE B3aMMOCBI3U (PU3MUYECKHX BEJIMYMH, MAaTEMaTUYECKOe
0000111eHHE TTOTYYeHHBIX PE3YJIbTATOB.

Heab: co3nanue ycioBHid JJIsl YCIEUIHOTO OCBOCHMSI OOYYaIOIIMMUCS OCHOB
UCCJIeI0BATEIbCKOM ACSTEIbHOCTH.

3apaum:

OO6pazoBaTenbHbIE: CIOCOOCTBOBATh CaMOPEANU3AIMK YYAIIUXCS B U3YUCHHUH
KOHKPETHBIX TeM (PU3MKH, Pa3BUBATh U MOJACPKUBATH IMO3HABATEIbHBIA UHTEPEC K
U3YYeHHI0 (U3MKM KaK HayKd, 3HAKOMHTb OOYYaromMXCS C TOCIEIHUMHU
JIOCTIKEHUSIMM HAayKM W TEXHHKH, pa3BUBATh I103HABATEIbHBIM MHTEpEC MpH
BBIMIOJTHEHUU AKCIIEPUMEHTAIBbHBIX UCCJIeI0BaHUN C UCIIOJIb30BaHUEM
MH(GOPMAIIMOHHBIX TEXHOJIOTHA.

BocniurarenbHbie: BOCIIUTHIBATh  YOEXKIEHHOCTH B  BO3MOXKHOCTH
MO3HAHUSA3AKOHOB TPHUPOABI, B HEOOXOIMMOCTH Pa3yMHOTO HCIOJb30BaHUS
JTOCTIKEHUWHAYKHA U TEXHUKH, BOCTUTAHUE YBKEHHUS K TBOPIIAM HAYKH U TEXHUKH,
OTHOIIEHUSI K (PU3HKE KaK K JIEMEHTY OOIIEUYEIIOBEUSCKON KYIbTYPHI.

Pa3BuBaromue: pa3BuBaTh yMEHHUS W HAaBBIKM OOYYAIOMIMXCS CAMOCTOSITEIBHO
paboTaTh ¢ HAay4YHO-NOMYJSPHON JHUTEPATypOd, YMEHHUS MPAKTUYECKU MPUMEHSTh
dusnueckre 3HAHWS B OKU3HM, TBOPYECKHME CHOCOOHOCTH, (HOPMHUPOBATH
yoOy4aronmxcss akTUBHOCTb M CAMOCTOATEIbHOCTh, MHUIUATUBHOCTH, IOBBIIIATH
KyJbTYpYy OOIIECHUS U OBEIEHUSI.

OO0pa3oBaTeqbHasi YaCTh BKJIIOYAET TEOPETHUECKHUE 3AHATHUS, MPAKTHYECKHE
paboTHI.

IIpakTyeckass 4YacTb  IPEAYyCMATPUBAET  MPOBEACHUE  PaA3IMYHBIX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM 000py0BaHuUs LeHTpa « Touka pocTay.

@®opMaMH KOHTPOJIA TEOPETHUYECKUX 3HAHHM, MPAKTUYECKUX HABBIKOB U
YMEHUM YYalUuXcs SIBISIOTCS BBIMOJHEHHE U O(QOPMIICHHE MCCIEI0BATEIbCKUX
paboT. Ha 3aHATHSX BO3MOKHA HE TOJbKO MHAWBHUIYaJIbHAsA (opma paboOThl, HO U
TpyNIoBas U KOJUIEKTUBHAS, TJI€ MKOJLHUKHA Pa3BUBAIOT YMEHUE CIYIIATh APYTHX
Y OTCTaWBaTh CBOIO TOUYKY 3PEHUS.

O6bem nporpammbl — 68 gacoB
AzpecaTsl nporpamMmbl — odydgaroruecs: 14-16 jet



VUEBHBIN ITJIAH

«@Pu3uKa B ONbITAX U 3a7a49ax»

1 rox o0yuenusi

Neri/ | Ha3Banue KomunuectBouacoB | @opmbl Ob6opynoBanue
Il paszena, TeMbl Bceer | Teopu| IIpak | arTectanuy,
0 s THKA | KOHTPOJIS

1 HHCcTpyKTaXx 110 1 1 0
TEXHUKE
0€30MacHOCTH.

O3HakomieHue ¢
udpoBoi
naboparopueit
«Touka

pocTa»

2. Paznen I. 4 1 3 O6opynoBanue
dusnyeckui LIEHTpa
AKCIIEPUMEHT U oOpa3oBaHus
U poBbIC «Touxa poctay:
naboparopuu nudposas

naboparopus
1o
busuke.

3. Paznen Il. 4 1 3 O6opynoBanue
DKCepUMEHTaIIbHbIE HEHTpA
HCCIIEIOBAHUS oOpa3zoBaHus
TEIUIOBBIX SIBJICHUU «Touka pocTta»:

dposas
naboparopus
1o

busnke.

4. Pazpnen III. 4 1 3 O6opynoBaHue
DKCIepUMEHTAIIb LIEHTpa
HbIE oOpa3oBaHus
UCCIICJIOBAHUS «Touxka poctay:
3IEKTPOCTATUYECKUX uudposas
SIBJICHUN naboparopust

o
busuke.

5. Paznen V. 4 1 3 3amuTa

DKcrepuMeHTaIbHbIe MIPOEKTA,
WCCIIETOBAHMUS WCCJICIOBAaHUS
MOCTOSTHHOT'O TOKA U

€r0 XapaKTePUCTUK




6. PaznenV. 4 1 3 ObopynoBanue
OKCIIEpUMEHTAIIbHBIE LIEHTpA
HCCIeIOBaHUS oOpa3zoBaHus
MarauTHbIX SBJICHUN «Touka pocray:

nudposas
nabopaTtopus 1o
busuke.

1. Paznen VI. 3 1 2 O6opynoBaHue
OKCIIEpUMEHTAJIb LIEHTpa
HbIE oOpa3oBaHus
HccnenoBanus «Touka pocrar:
AIEKTPOMArHUTHBIX uugpoBas
SABJICHUN nabopaTtopus

1o
busuke.

8. Paznen VII. 4 1 3 O6opynoBanue
DKCepUMEHTANIbHbIE HEHTpA
HCCIIEIOBAHUS oOpa3zoBaHus
3BYKOBBIX SIBJIEHUI «Touxa pocrax:

ndposas
nabopatopus 1o
dhu3nKe.

9. Paznen VIIIL 4 1 3 O6opynoBanue
DKCepUMEHTAaIb HEHTpA
HBIC oOpa3zoBaHus
HCCIICIOBaHUS «Touka pocTan:
CBETOBBIX SIBJICHUH nuQposast

nabopatopus 1o
busuke.

10. | [IpoektHas pabora |2 1 1 3ammura

MIPOEKTA,
UCCIIEI0BaH
us
34 110 24
2 roj1 00y4eHus
Neri/ | HazBanue KonnyectBoyacoB | @opmbl O6opynoBaHue
I paszena, TeMbl Bceer | Teopu| Ilpak | arTecTanuu,Ko
0 s TUKa | HTPOJS




NucTpykTax

MOTEXHUKE
0€30MacHOCTH.
O3nakomieHue ¢
udpoBoi
naboparopueit
«Touka
pocta»
Pazgen L. O6opynoBaHue
dusznyeckui LIEHTpa
AKCIIEPUMEHT U oOpa3oBaHus
1 poBbIe «Touxa pocray:
naboparopuu nudposas
nabopaTtopusi
1o
busuke.
Paznenll. O6opynoBanue
DKCepUMEHTaNIbHbIE HEHTpA
UCCJIeI0BaHUS oOpa3oBaHus
MarHuTHbIX SIBJICHUMN «Touka pocTta»:
ndposas

nabopatopus 1o
busuke.

Paznen I11. [TpakTrueckas

DKCIepUMEHTANb paborTa,

HbIE HCCIIeI0BaHUS

UCCIIeIOBaHUS

AJIEKTPOMAarHUTHBIX

SIBIICHU U

Pazpen IV. O6opynoBanue

DKCNepUMEHTAIIbHbIE LIEHTpa

UCCIIeIOBaHUS o0pa3oBaHus

3BYKOBBIX SIBIICHUI «Touxka poctar:
i poBast

naboparopus 1o
busuke.

Paznen V. O6opynoBaHue
DKCIepUMEHTAIIb LEHTpa
HBIE o0pa3oBaHus
UCCIIEOBAHUS «Touka pocTtar:
CBETOBBIX nudposast
SIBIICHUI nabopaTopus 1Mo
dbusuke.

[IpoextHaspabora 3amura

MPOEKTA,

HCCIIeTIOBaH

us




| 134 [8 [26 |

Coaepxanue nporpaMMmsl
1roa o0yuyeHus
WucTpykTak 1o  TexHuke Oe3zomacHocTH. (O3HakomiieHHe ¢ 1upoBoOl
naboparopueit «Touka pocta»

Pa3nen 1. ®usnueckuii SKCIEPUMEHT U LU (PPOBBIE J1a0OPATOPUH.

[IpakTryeckue pabOThl U UCCIAEAOBAHUS:

«MccnenoBanue 3aBUCHUMOCTU CEPACYHOTO pUTMA OT (DU3UUYECKUX HATPY30K VY
MOJIPOCTKOB, 3aHUMAIOIIMUXCS U HE 3aHUMAIOIIUXCS CIIOPTOM.

«CocraB atmocepsl. O6pa3oBaHuEe BETpay.

«M3mepenue Temneparypbl pa3HbIX TEI».

«M3MepeHune BpeMEHH peakuu MOAPOCTKOB U B3POCIIBIX).

Pazgen II. OxkcnepuMeHTalbHBIE  MCCIEJOBAHUS  TEIJIOBBIX  SIBICHUU
[TpakTryeckue pabOThI M UCCIICTOBAHUS

«I3MeHeHus IJIUHBI TeJla TPU HarpeBaHUU U OXJIAXKICHUN.

«OTyYero 3aBUCUT CKOPOCTb UCIIAPEHUS KUJIKOCTH 7

«CKOpOCTH UCHapEHHs PA3TUYHBIX KUJIKOCTEN.

«HaOmronenue TasHus Ib1a B BOJEY.

«HMccnenoBanue IBHKEHUS Kalesb KUAKOCTU B BA3KOU Cpene».

«CpaBHEHHME KOJIUYECTB TEIUIOTHI IPU CMELNIMBAHUM BOJABI PA3HOU TEMIIEPATYPhD»
«OmnpeneneHne yneabHOW TEINIOEMKOCTH TBEPAOTO TEIa»

«BnaxHOCTB BO3/1yXa U €€ BIUSHUE HA KUZHEACATEIbHOCTh YETOBEKA.
«HccnenoBanue v u3MepeHre TEMIEPATYPHI IUIABICHUS KUJKUX CMECEN.
«TemnnoBeie nBUTaTENN OYIyIIETOY.

Paznen III. DkcnepuMeHTalbHBIE HCCIEIOBAHUS DIIEKTPOCTATHUECKUX
SIBJICHUH.

[IpakTryeckue pabOThI M MCCIICTOBAHUS

«HccneqoBanne CTENEHH AJIEKTPU3ALMU PA3TUYHBIX TEI».

«HccneqoBanue B3anMOJCUCTBUSA HAJICKTPU30BAHHBIX TEID).
«HccneqoBanrue CBOMCTB AJIEKTPUUECKUX 3aPsI0BY

Pa3nen V. DKCIepUMEHTAIbHBIE HCCJIEIOBAHUSA
MMOCTOSTHHOT'O TOKa n €ro XapaKTEePUCTHUK.
ITpakTryeckue pabOThI M MCCIICIOBAHUS:

«Habmronenne ckayka CHIIBI TOKa MPU BKITIOYEHUH JIAMIThl HAKATUBAHH.
«DNEKTPUUYECKUN TOK B KUIAKOCTSIX CO3JIaHUS «30JI0TOTO KIIOUHKA.
«ccnenoBanre xXapakKTEpPUCTUK AWOMAA, JIaMIbl HaKaJIMBAaHUS M TMPOBOJIOYHOTO
CONIPOTHUBIICHUS .

«Co3manue raJbBaHMYECKUX JIEMEHTOB U3 MOJAPYYHBIX CPEICTBY.

«HccnenoBanre HampsDKEHUS Ha KOHJICHCATOPE WM BpEeMs B IPOIECCE Pa3psIKUd U
3apSIKIY.

«M3y4yeHue 3aKOHOB MOCIEAO0BATEILHOI0 U MapAILIEILHOTO COSTUHEHUS



«HccnenoBanue nmpeBpanieHUd dHEPTrUU € LENH IMOCTOSHHOIO
TOKa»

2 rox od0yueHust
HNuctpykrak 1o TexHuke OezomacHocTd. (O3HaKoMJIeHHE C
nugpooii nabopatopueit «Touka pocta»

Paznen |. dusnueckuii SkciepuMeHT HUQPPOBBIE JTa0OpaTOPUU
[IpakTrdeckue pabOTH U UCCIICIOBAHMUSA
«MccnenoBaHuepaBHOYCKOPEHHOT OABUKEHUSATETA.
«3MeHeHnealcoIIOTHOT0/1aBIICHUS)

«Pabora ¢ mporpammubIM oOecriedeHuem ReleonLite»

Paznen |l. DxcniepuMeHTaIbHBIE UCCIEAOBAHNS MArHUTHBIX SBICHUN
«HccneqoBaHne MarHMTHOTO T10JISI IOCTOSIHHOIO MarHUTAa
«HccneqoBanue MarHUTHOTO MOJISL 3JIEKTPOMArHUTa»

«M3y4yeHne CHUIIOBBIX JJUHUMA MAarHUTHBIX MOJIEH»

«OmnpeneneHue noaoca HeMapKUPOBAHHOTO MArHUTA
«HccneqoBaHnne MaraiMTHOIO I10JI B BEIIECTBEY

Paznea |11. DxcriepumeHTanbHBIE UCCIIEIOBAHUS JIEKTPOMATrHUTHBIX SIBICHUN
«3aBHCHUMOCTBL CHJIBI TOKa OT YacCTOTHI B IIENH M3 MOCJIEI0BATSIHHO-COCIMHECHHBIX
pe3ucTopa, KaTyIIKi U KOHJIEHCATOPay.
«/10OpPOTHOCTH ¥ BOJIHOBOE CONPOTUBIICHUE KOHTYPAY.
«3yuenune MIPUHIUTIA JIEHUCTBUA u 0COOEHHOCTEMN

KOHCTPYKIIMU JJICKTPOMArHUTHOTO pelie, TpaHchopmaTopa,
CBETOIHOJIA.
«MccnenoBanue 3JeKTPOMarHUTHBIX KOJIeOaHU»

Pazpnen IV. DkcniepuMeHTaIbHbIE UCCIEA0BAHUS 3BYKOBBIX SIBICHUM.
«3MepeHne BpeMEHU TMPOXOXKJICHHS PE3KOro 3BYKOBOIO CHUTHaia
MEX Ty MUKpOGhOHAME.

«HMccnenoBanue HopMbl pe3ynbTaTUPYIONIEH BOTHBI, aHATH3UPYS 3aITUCAHHbIE

CUTHANIbI MHKpO(GOHA ¥ BBHIIONHAA TpeoOpa3zoBanuss Dypse I ITHUX

CUTHAJIOBY.

Pazgen V. DkcniepuMeHTalnbHbIE UCCIIEIOBAHKS CBETOBBIX SIBIICHHI

«MccnenoBanue 3aBUCUMOCTH  XapaKTepUCTUK H300pa)KeHHs Tejla B

coOuparonieil IMH3€E OT PACCTOSHUA OT MPEIMETA JI0 JTUH3bI»

«DOKyCHOE pacCTOSTHUE PACCEUBAOLIEN JINH3BDY.

«YCTpOMCTBO 17151 HAOTFOICHHSI MEJIKUX TPEAMETOB, €TO YIIIOBOE YBEIIMUCHUE.

«PaznoxxeHue cBeTa B CIIEKTPY.

«Omnpenenenne JIMHBI CBETOBOM BOJHBI Ja3zepa mo AUGpaKIUU Ha

LS.

[IpoekTHas pabota BBITIOJIHSIETCS oOyyJaromumest (rpymmoi

o0ydJaromuxcsa) MO CaMOCTOSITEIbHO BBIOPAaHHOW TeME TMOJi PYKOBOJCTBOM
yunutens. IlpoexTHass pabora 00s3aTENbHO UCIOJB3YET IMPU BBINOJHEHUH



uccien0BaHuii ooopynoBanue nentpa «Tocka pocTay.

Kpurtepuu oueHKH NpOeKTHOM padoThI:
— AKTyanbHOCTb pabOThI
~I'myOuHa OCMBICIIEHHS U PACKPBITUS TEMBI
—CaMocCTOsTENBHOCTD pa0OThI HaJl MPOEKTOM
— CTpyKTypHUpOBaHHOCTH MIEYATHOIO BApPUAHTA MPOEKTA
~KagecTBO TEOpETHUECKON YAaCTH UCCIEAOBAHMS
~KadecTBO npakTHUeCcKOil 4aCTH UCCIEA0BAHUSA
~KynbTypa opopmieHus neyaTHOro BapraHTa NpoeKTa
~Pe3ynpTaTUBHOCTH PaOOTHI
~mmrocTpaTHBHOCTH
— ConuanpHas 1 3CTETUYECKAsi 3HAUNMOCTb
~Hannune u KkadecTBO COOCTBEHHOIO TBOPYECKOTO MPOAYKTa (TIOMHMO

ne4aTHON paboThI)

OcHOBHBIE METObI M TEXHOJIOTHM.
MeToabl NpoBeAeHUS 3aHATHI:

OcHoBHast (opma paboOTBl — TPOBEJACHUE DKCIIEPUMEHTA BHJIC
nabopaTopHoil  pabOThl €  TMOMOIIBIO  KOMIUIEKTOB  J1abOpaTopHOro
000pyAOBaHUS CAATYNKAMH U3MEPEHUH.

OcHoBHBIE ~ MeTOJBI  OOyYEeHHs: HCCIeqoBaTelbckue. MeTomabl
COTIPATAIOTCSA KaK C TPYNIOBOM pabOTON HaJl MPAKTUYECKUM HCCIEI0BAaHUEM
U KOMITBIOTEPHOW MOJIENBIO SIBJICHUS, TaK U C MHAMBUAYaJbHON pabOTON BO
BpeMsi 0(hOpMIICHUS PE3yJIbTATOB, MPE3CHTAUMUA U 00CYKICHUS PE3yJIbTATOB C
YUHUTEIIEM.

BaxxHoit  cocraBidAmomerd — Kypca  SABIAETCS — IPEIACTABICHUE
oOydJaromumucss cBoedl paboTel B (GopMe HEOONBIIOTO JIOKJIaga ¢
HEOOXOIUMBIM KOJUYECTBOM WJLTIOCTPALIUM, PUCYHKOB, TPaUKOB, THATPAMM.
IIpu sToM npyrue oOywaroliuecsi MOTYT OLEHHMBATh KaK €ro, Tak W CBOWU
ypOBeHb 3HaHUA. B pesynpraTe B y4eOHOM KOJIJIEKTHBE C YYaCTHEM YUUTENsS
dbopMupyeTcst KOHCTPYKTUBHBINA U 3HAUMMBIN TPYIIIIOBOM CTaHIAPT «y4eOHOTO
pe3yJbTaTay.

OCHOBHBIMHM  ONTHMAJIBHBIMA ~ (pOpMaMH  3aHATUNA  SBJISIOTCSA
caMOCTOsITeIbHAs HCCIeNOoBaTelbckas padoTa (HAOMIOIEHUS, MPAKTUKYM) B
MajlbIX ~ Tpylnax, HHAUBUAYyalbHass pabota ¢  WH(POPMALMOHHBIMU
HMCTOYHUKAMU, UHTEPAKTUBHBIE MTPE3EHTAIUU PE3yJIbTaTOB pabOThl B BApUAHTE
Hay4YyHOr0 CEMHUHapa C €ro TpaJulMOHHBIMHU aTpUOYyTaMU: JTOKJIAJ, TUCKYCCHS,
KPUTHKA, KOJUIEKTUBHOE TBOPYECTBO.

MeToabl KOHTPOJISI: KOHCYJIbTAllMsA, aHAIU3 MPAKTUYECKUX padoT, MOKIAl,
3alllUTa HUCCIENOBATEIbCKUX pPaOO0T, BBICTYIUICHHE, MpPE3CHTAIUs, MUHU-
KOH(EepeHIusl, Hay4YyHO-HCCJIeJ0BaTelIbCKasi KOH(epeHius, ydacThue B
KOHKYpC€ HCCJIEIOBATEIILCKUX PadoT.



TexHOJI0Tur, METOTUKH:
— IlpobiemHoe oOyueHue;
— MHrposble TeXHOJIOIUU
— IlouckoBas nesTEIbHOCTB;
— VYpoBHeBas nuddepeHiuams;
— MexnpeameTHoe 00yyeHue;
— HMHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
— 3JI0pOBBbECOEpETaroue TeXHOJIOTUN

<I)0pMa HpOMe)KyTO‘IHOﬁ aTTeCTaluM: 3al(uTa IrpyninoBoro (I/IHI[HBHI[yaJIBHOFO)
IMPOCKTA, 3anuTa UCCIICAOBAHUA.

Pe3yiabTaThl 0CBOCHHMS Kypca.

JlnarHocTuka nporecca 0ocBoeHUs Kypca «Du3nka B ONbITaX U 3a/1a4ax»
OTpaXkaeT JCSITCIILHOCTHYIO HAIPABJICHHOCTh OOYYCHHS M CTPOUTCS Ha OCHOBE
TPEXYPOBHEBOM MOJIEH (PU3NYECKOMN MOATOTOBKH: AIEMEHTapHAas (pU3HUecKas
IPaMOTHOCTh, (PYHKIIMOHAJIbHAs (U3WYECKass TIPaMOTHOCTb, TBOPYECKOE
pa3BHTHE.

DnemeHTapHast busrueckas I'PaMOTHOCTD npeIycMaTpUBacT
3HAHMETEOPHH, BJIAJICHUE YMEHUSIMU U HaBbIKAMU IMOCTPOEHUS MPOCTEUIINX
¢uznueckux  Mojeled ¢ HKCIOJb30BaHWEM  CTaHAapTHoro  Habopa
UHCTpyMEHTOB. DyHKIMOHANbHAS (uU3NYecKas TPaMOTHOCTH MperoiaraeT
BJIa/ICHHE HABBIKAMU pEIIEeHUs (PU3NYECKUX 3a7a4 ¢ MPUMEHEHUEM TEOPHUH, B
TOM YHUCJIE:

v’ cosjanue U 000CHOBaHUE JUHAMHYIECKON MOJIENH, OTPaKAIOIIEH

yCIIOBUE 33/1a4u;

v/ OIMCaHKE arOpUTMa PEIIEHHS;

v/ JI0Ka3aTelbCTBO MONIYYEHHBIX PE3YIBTATOB.

TBopueckoe pa3BUTHE OIICHUBAETCS KaK CIIOCOOHOCTh MPOBOJIUTH
UCCJICIOBAaHME, BBIJBUTATh THUINOTE3bl M OCYIIECTBIATH JOKA3aTEIbCTBO
MOJIYYCHHBIX BHIBOJIOB.

COBOKYITHOCTh ~ BBIIICTICPEYNCICHHBIX KOMIIOHEHTOB 00O€creurnBaeT
OIICHKY3HAaHUsS TEOPWUH, HABBIKOB CO3JaHUS JIUHAMHYECKHX MOJeTeH
¢uznuecknx OOBEKTOB, YMEHUW pemiaTh U CTaBUTh ydeOHbIE U y4eOHO-
MCCJIeI0BATEIBCKHE 3aJaUH.

OcHoBHBIMH  TIOKa3aTensiMu  3(PPEKTHBHOCTH Tporecca O00ydeHUs
($u3UKU C UCTIONB30BaHUEM ITUGPOBOI TaOOPATOPUH SBIISIOTCS:

v\ [OBBIICHWE YPOBHSA  (DU3HYECKOM  IOATOTOBKH:  Pa3BHTHE Y
00y4YaromMXCcs JIOTHYECKOTO, IBPUCTHUECKOTO, AITOPUTMHUYECKOTO MBIIUICHUS
Y TIPOCTPAHCTBEHHOTO BOOOPAKCHHS.

v' JIMYHOCTHOE pa3BUTHE: BOCHHMTAHHE Yy OOYYAIONIMXCS HABBIKOB
CaMOKOHTpPOJIsSI, pedJIeKCUH, HM3MEHEHHE HWX POJUM B 00pa3oBaTEIbHOMN
JESTEHPHOCTH OT MACCUBHBIX HAOIIOaTENIeH IO aKTUBHBIX UCCIIEI0BATEIEH.

[IpennmoxxenHass TporpaMma SBJISETCS BapUaTHBHOW, TO €CTh MPH
BO3HUKHOBEHUHW W HEOOXOJAMMOCTH JIOMTyCKAETCSI KOPPEKTUPOBKA COACPKAHUHN 1
dbopM 3aHATHI, BpEMEHH MPOXO0XKIACHIS MaTepHaa.



Kanenaapuslii yueOnslii rpaguk JJOOII «®usuka B OnbITax M 3a1adax»

Ton [ara [ara Bceero Bceero KonunuectBo | Pexumzansruit

o0OyuyeHus Hayasua OKOHYAHUA | y4eOHBIX | Y4eOHBIX y4eOHBIX

oOyyeHus | oOydeHUs HEJeNb THEH 4acoB

o o

porpaMMe | mporpamme
2022-2023 | 15.09.2022 | 31.05.2023 34 34 34 2 yaca B HEJIeIO
2023-2024 | 15.09.2023 | 31.05.2024 34 34 34 1 gaca B Henento

68 68 68

Y4yeOHO-MeTOIUUECKOE U MaTepPpUAJBbHO-TCXHUYECKOE odecrneueHue

00pa3oBaTeJILHOrO MpoIecca

1. YdaeHHUeCKHUi S3KCIEPUMEHT 10 pu3nke. MeToauvYecKue peKOMEHIANH K
JlaboparopabiM paboram no mexanuke./C.B.Ctenanos, B.E.Escturuees, OOO

«XnM1a60»,2009.

2. ®uzuka: nabopatopHbie pabotel: 7-9 kin. / O. ®. Kabapaun, C. W
Kab6apnuna, -M.:ACT,Actpens,2000.

HNuTepHeT-pecypebl:

http://seninvg07.narod.ru/004 fiz_lab.htm? HHTepaKkTHBHBIC
naboparopHsie paboTel. JlTabopaTopHOE 000pyHOBaHUE.
KanenaapHplii JIaH BOCIIUTATEIbHOI PadoThI
Ne | HazBanue co0biTud, | Cpokun | ®opma IpakTuueckuii
n/n | MeponpusiTue NpoBeeHUs pe3yJbTaT u
HH(OPMAUOHHBbINI
NPOIYKT,
WIIOCTPUPY LI
ycIelHoe
NOCTHKEHUE  LeJIU
coOBITUA
1 190 JIET CO nus | Oxta0ps | becena doto- u
poxkaeHust Anshpena BUJIEOMATepUabl ¢
bepuxapaa BBICTYIIJICHUEM JETEH
HoOens, mBeackoro
n3ooperarens (1833-
1896)
2 | BcemupHsblii 1eHb Hos6py | Buktopuna doTo- 51
TEJIECBUICHUS BUJIEOMATEepUalbl €
BBICTYIUICHUEM JIETEN
3 140 JIeT CO nus | Jlekabps | becena doTo-
poXxeHus: AJekcest BUJIeOMATEepUalbl €
Bbopucosnua BBICTYIIJICHUEM JIeTeH



http://seninvg07.narod.ru/004_fiz_lab.htm

Jlebenena, yueHOTo B

obnactu

anekTpoTexHuku (1883-

1941)

Henens Hayku, ®epainb | becena, doro-

nocesménHas 460 BUKTOPHHA, BHJICOMATEpUAIIBI  C
JIET CO JHA UH(OPMAIIMOHHBIN | BEICTYIJIEHUEM JeTel
poxaenus ['anuieo CTCHJ,

IN'anunes, Beaukoro
UTATBSHCKOTO (hU3MKa,

MEXaHHKa, aCTPOHOMA,
noora (1564-1642)

Cnmcok urepartypsbl.

1. Coopuuxk 3anau no ¢pusuke. I'. H. Crenanosa. Mocksa . [Ipocsemenue. 2000 r.

2. Komnosumus tectoBuix 3amganuii. B. C. ABanecoB. Mocksa. 2002 .

3. CoopHuk TecToBbIX 3amaHuil mo ¢usuke. H. A. 3akupona, E. Il. T'aBpuiosna.
Koxkmeray. 2008 r.

4. YuyeObHO-MeToauueckoe mocodue st moctynaromux B BY3el.  ®dusumka.
HanmoHanbHbli  TEHTP TOCYJApCTBEHHBIX CTAaHAAPTOB  OOpa3oBaHUS U
tectupoBanus. 2000 r.

5. Coopauk TectoB 10 (usuke. HamnmoHanmpHBIM IMEHTP TrOCYJapPCTBEHHBIX
cTaHJapTOB oOpazoBaHus U TectupoBanus. 2007 T.

6. Cucremarmuzanust matepuaia npu noaroroBke k EHT. Otkpseitas mkoma Ne 3.
I'. H. Kemckas. 2010 r.
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