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I. Kommiekc OCHOBHBIX XapaKTepUCTHK JAOTOJIHUTEIbHOM

o01meo0pa3oBaTe/IbHOM 001Iepa3BUBAKOLICH TPOrPAMMBbI
Iloachumenvnan 3anucka
Hanpaenennocmo npozpammot

JlononHuTenbHast oOuieo0pa3oBarenbHas oOiepa3BuBaromias mnporpamma «Mup
Gu3MKIm» MMeeT eCTeCTBEHHOHAYYHYIO HANPaBICHHOCTh M HAIpaBJICHA Ha KAYECTBEHHOE
yCBOEHHE Kypca (u3HUKH, GOPMUPOBAHNE YMEHHUS MPUMEHATh TEOPETUUYECKUE 3HAHUS Ha
MPaKTHKE.

Ypoeenv oceoenun npozpammor

JlanHast mporpaMma peanu3yercsi Ha OOIIEeKyJIbTypHOM (0a30BOM YypOBHE) W

IpEeIoJaraeT 3aKperieHne U PaclIipeHre HaKOIIEHHOTo «bara)xa» 3HaHuM 1o (pusmke.
Axmyanvnocmo npozpammol

B cucreme ectecTBEeHHOHaAyyHOro 00Opa3oBaHUs (PU3MKAa 3aHUMAET BAXKHOE MECTO,
OlpesensieMoe poyiblo  (pU3MUEecKOM HAayku B IO3HAHMM 3aKOHOB IMPHUPOJABI, B
MaTepHaJIbHOW >KU3HU OOIECTBa, B PEIICHUH TI00aNbHBIX MpPOOJIEM 4YeOBEYECTBA, B
(GbopMUpOBaHNUN HAYYHOU KapTUHBI MUDA.

AKTyaJlbHOCTh MPOTPAMMBI B TOM, YTO OHAa COJACPKHUT 3aJa4d Ha MOJETUPOBAHHUE
(Gu3NYECKUX TPOIECCOB, PACKPBIBACT TEpe]] yIAUTUMICSI WHTEPECHBIE U BaKHBIE CTOPOHBI
MPAKTHYECKOTO UCTIOIb30BaHUS (U3NUSCKUX 3HAHHIA.

ConepxaHue mporpaMMbl akTyainpHO. EE peanmmzanus cnocoOCTBYeT BOCIHMTAHUIO
TBOPYECKOM JIMYHOCTU C aKTMBHOW >KM3HEHHOM mo3uuuen. BrICOKuX pe3yspTaToOB MOTYT
JOCTUYb B JAHHOM CJIy4ae HE TOJIbKO YYEHHMKH C XOPOIIEeH MIKOJbHOW yCIIEeBaeMOCTbIO, HO
U BCE IIeJIeyCTpEMIIEHHBIE aKTUBHBIE pedsATa, yXKe CIeNaBlline CBOW MpOQecCHOHATbHBIN
BBIOOD.

HoBu3Hny mporpaMMbl ONpenenseT peaau3alus HCCIeA0BaTeNbCKUX padoT,
BheImonHsAIOTCS MpakTUYecKhe 3afJaHusi MO0 TeMaM mnporpamMmbl. WX rinaBHas wuaes —
HANpPaBIEHHOCTh Yy4eOHO-TIO3HABATEIBHONW JEATEIBHOCTH Ha pPE3yJbTaT, KOTOPBIN
MOJTy4aeTCs PY PEIICHUH MPAKTUIECKON UITN TEOPETUUECKON MPOOTEMBI.

OmauuumenvHvie 0COOEHHOCIMU NPOZPAMMbL

JononnutenbHas o001eoOpa3oBarenbHas nporpamma «Mup Gu3MKn»  SBISETCS
monupunmpoBanHoii. OHa coctaBieHa Ha ocHoBe mporpamm «llpuknamHas Qusukay
(aBTop H.B. I'puiienko), «®Pu3nka B 3amayax u skcrnepumentax» (aBrop T.M. Epemuyk)
C KOpPEKIMeH coAepKaHWsi C YYEeTOM COBPEMEHHBIX TpeOOBaHWI K OpraHU3aIH

JOITIOJIHUTCIBHOTO 06pa3013aHH51 I[@TCI\/JI. 9KCHepI/IMeHTBI, HHTCPCCHBIC OIIBITBI
CHOCO6CTBy1-OT AKTHNBHU3alluH1 MO03HABATEIbHOU ACATCIIPHOCTH YUCHHUKOB, pa60Ta HalJ
MUHHU-TIPOCKTAMHU PAa3BHUBACT CAMOCTOATCIIBHOCTh yYalllUXCA, COBMCCTHAasA pa60Ta

BOCITUTHIBAET KOMMYHHUKATUBHBIC HABBIKH.
Aodpecam npozpammot

[Iporpamma aapecoBana oOyuaromumcest 13-15 ner, nposBiAsSIONIMM UHTEpPEC K

€CTECTBEHHOHAYYHBIM AUCITUTUIMHAM.
Oo6vem u cpoku oceoeHus nPopammol

JlononHuTenbHas — o0mieo0pa3oBaTebHAS oO1epa3BuBaroas nmporpaMmma
«Dusmka B 337]a4ax 1 SKCIIEPUMEHTAX» pacCuyuTaHa Ha OJIUH roJl 00yUYEHUs U peanu3yeTcs
B 0o0beMe 34 yacoB B TOj. 3aHATHS mpoBoasTcs 1 pa3 B Hedemo mo | dwacy, coriacHo
canutapHbM npasuiam CII 2.4.3648-20, CII 3.1/2.4.3598-20.

[IpoaomKUTETLHOCTh Y4EeOHOTO Yaca — 45 MUHYT.



Dopmul opeanuzayuu 00pazosamenvHo20 npoyecca

®opma 00y4yeHMsT — O4YHas, OYHO-3a0YHAsl, OYHO-3a0YHasg C M[PUMEHEHHEM
JUCTAaHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.

dopmMaMy OpraHM3aluy MEJAaroru4eckoro IMpolecca MpU peanu3alud  JaHHOU
MPOrPAMMBI SBJISIFOTCS: TEOPETUUECKHE, MPAKTUUECKHUE 3aHATHUS.

1. Teopemuueckue 3anamusi TPOBOIATCA B BHjJE Oecend, JICKIUMA, MPOCMOTPOB
BUJICOPUIBMOB, IPE3CHTAIUH.

2. Ilpaxmuueckue 3auamusa: WCTONb3yeTCS ISl YIIIyOJIGHUS, PACIIMPEHUS WU
KOHKPETU3aIlMi TEOPETUYECKUX 3HAHUM; (POPMUPOBAHUS U 3aKPEIUICHUS MPAKTUYECKHUX
YMEHUM M HaBBIKOB; MPHOOPETEHUSI MPAKTHUYECKOIO OIbITA; MPOBEPKU TEOPETHUECKUX
3HaHuH. OpUEHTUPOBAHO HA CAMOCTOSTENIbHYIO Pa0OTy yUaIlerocs.

B nmpouecce peanuzanud NporpaMMbl  MCHOJB3YIOTCSA — CleAylouiue  (OopMBl
OpraHU3aluy 3aHATUH:

- 3anamue-6eceda. BenymiuM BHJIOM JEATEILHOCTH HA 3aHATHHM JAHHOTO THIA
aBigeTcs Oecena, B IpoIEcCE KOTOPOM M3ydaeTcsl TEOPETUYECKUd Marepuad,
BBINIOJIHAIOTCS] IPAKTUYECKUE 3a/1aHUs], IPOBOJUTCS OMPOC 10 NIPOHJEHHOMY MaTepuaity.

- 3aHAmMue-dKcnepumMeHm TPOBOAMUTCS B KabuHere (Qusuku, B (opme
OCYUIECTBJICHUS AETbMH JIA0OPATOPHBIX OMBITOB, SIKCIIEPUMEHTOB.

- uccredogamenvckas paboma HamnpaplieHa Ha MPOBEJICHUE HCCIEAOBAHUM,
HKCIIEPUMEHTOB B IMENAX PACHIMPEHHs] HMEIOIIMXCA U TOJYy4YeHUs HOBBIX 3HAHUH,
dbopMHpOBaHUS HABBIKOB CAMOCTOSITEILHOM PaOOTHI;

- uepa WCIONb3YyeTCs JUIsl TOJBEICHUS WTOIOB M3Yy4YEHHs KpPYIHOIO pasjena,
AKTUBU3UPYET  MBICIMTEIBHYIO  JESITEIBHOCTh, BHHMAHME W  ITO3HABATEIBHYIO
JEeSATENHHOCTh 00YUYaOIINUXCs, CTIOCOOCTBYET PA3BUTHIO HABBIKOB PAOOTHI B KOMAH/IE,

- KoH@epenyus IPOBOJUTCS IJI MOABEACHUS HUTOTOB HCCIEAOBATEIbCKUX PabOT
00y4aromxcs, JaeT BO3MOXHOCTh TPUOOPECTH HABBIKH MMyOJIUYHOTO BBICTYIUICHHUS.

Ocobennocmu opzanusayuu 00pazoeameibHo20 npoyecca.

3aHATUS NPOBOAATCS B OJJHOBO3PACTHBIX IPYIIAX M COAEPKAT NOCTOSHHBINA COCTaB
oOy4Jaromuxcs Ha MPOTSHKEHUH BCErO CPoKa OOyUEHHS.

@du3nka — DOKCIIEpUMEHTalbHAsi HayKa. BaXHEHIINM CpeIcTBOM U3Y4YEHUS
bu3NYeCKUX SBICHUM SABISIOTCS HabOm00eHusi u onvimuvl. B TporpaMmy BKJIIOYEHBI
HauOoJiee SpKUE, HAIJISIIHbIE JKCIEPUMEHTHI, CIOCOOHBIE YBIIEYb M 3aMHTEPECOBATH
oOydJaromuxcs MpakTUYeCKOW Haykoll Qusukoil. OdeHb BaXKHO Ha TMEPBOM ITare
u3ydyeHus (QU3MKU BOBJIEYb OOY4YaIOIIMXCS B II03HABaTEIbHBIM IPOLIECC, CAENaTh HUX
AKTUBHBIMM yYaCTHUKAMHU 3KCIEpUMEHTa, 00CYXJEHUS U OOBACHEHUS €ro pe3yJIbTaToB.
OcHOBHbIMH ~ (hOpMaMM  OpraHU3alUU  JIEATEIBHOCTH oOydaromuxcst  SBJISIOTCSA
IIPAKTUYECKUE 3aHATHS.

Ha 3aHATHAX POBOAATCS pa3sHOOOpA3HbIE OemMoncmpayuorHvle onvimel. VIX 1enb, C
OJTHOM CTOPOHBI, MOAJAEpPk aTh HMHTEPEC K HU3y4aeMOMY MaTepHaily, C JApyrod -—
NO3HAKOMHUTh KX Ha INEPBOHAYAJIBHOM YPOBHE C TAKUMU BaXXHBIMH TOHSATUSMH:
«puznyeckasi BEIMUYUHA», KU3MEPUTENIbHbIE TPOOOPHI», «IE€HA ACICHUS, IOTPEIIHOCTh
U3MEPEHUSD), «METOAbl HU3MEPEHU», «IKCIIEPUMEHTAIBHOE HCCIEAOBAHKUE), «aHAIU3
pe3yabTaTOB UCCIIEIOBAHUS» U JIP.

B mnpomecce 00yueHUs UCHONB3YIOTCS JabopamopHvle  pabomol.

JlaGopatopHbie pabOThI MOTYT OBITh:

- MHJIUBUJYaJbHBIMU (Bce OOyYarolIuecsl BBIOJIHAIOT OJAMH W TOT K€ OIBIT
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WH]IMBUAYAJIbHO),

- TpynnoBeiMH (M3 oOydarommxcs (GOPMHPYIOT TPYIIIbI, KOTOPHIC BBIMOIHSIIOT
OJIMHAKOBBIE OIIBITHI),

- KOJUICKTHBHBIMHU (0Oyyaromuecsi, CUASIINE 32 Pa3HBIMU CTOJIAMH, BBIITOJTHSIOT
pa3IUYHbIE OMBITHI, @ 3aT€M, MOJYYUB PE3YJIbTaThl, JOKJIAJIBIBAIOT O HUX B TPYIIIE U
(GbopMyIIUPYIOT BBIBOJIBI).

B TeueHue yueOHOro rojga B OOBEIWHEHHHM TPOBOJATCS KOH(MEPEHIIMH, Te
y4aluecs MpeaCcTaBIIAI0T PE3YIbTAThl CBOMX UCCIEAOBAHUM.

Cocmag zpynnbui
3aHATUA TPOBOJATCS B OJHOBO3PACTHBIX TPYIIIAaX MOCTOSHHOIO COCTaBa.
VYuebnas rpynma cocrout u3 10-15 gemosexk.
Pesrcum 3anamui
3ansrtus npoBoaarcs 1 pa3 B Hegento 1o 1 yacy.
[IpomoKUTETLHOCT YU4eOHOTO Yaca — 45 MUHYT.
Lenv u 3a0auu npozpammol
Ilens: pa3BuTHE y YYalIUXCsl MO3HABATEJbHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX U
TBOPYECKUX  CHOCOOHOCTEM B  TMpoIlecCe pelIeHUs] MPaKTUYECKUX  3aJad U
CaMOCTOSITEJILHOT'O MPUOOPETEHNS HOBBIX 3HAHUH.

3aoauu:

® [I03HAKOMUTH YYalIMXCA C MOHATUSIMU: (PU3NYECKAsl BEIIMYMHA, U3MEPHUTEIIbHbIC
npuOOphl, METOJbl H3MEPEHHMs, TMOTPEIIHOCTA HU3MEPEHHUs, IKCIEPUMEHTAIBHOE
HCCIIEIOBAHNUE;

® 00yYUTh yYaIIUXCSl YETKOMY HUCIIOIH30BAHUIO U3MEPUTEIHHBIX TPHOOPOB;

® aTh TMpPEJCTaBICHHME O MeToJax (PU3UYECKOTO  IKCIEPUMEHTAIHLHOTO
WCCIIEIOBAHUS, Pa3BUTh HHTEPEC K UCCIIEI0OBATEIbCKOMN AESTEILHOCTH;

® HAyuyUTh  YyYallUXCSA,  AHAIM3UPYS  PE3yJbTaThl  AKCIEPUMEHTATHLHOTO
WCCJICIOBAHMUS, JIETaTh BBIBOJI B COOTBETCTBUU CO C(HOPMYIIMPOBAHHOM 3a1a4€i;

® [IOBBICUTH HWHTEpPEC YYaAlMXCd K U3YYCHHI0 (U3UKA U  TPOBEIACHHIO
(U3HYECKOro 3KCIEPUMEHTA.

[ToompurenbHoit (GOpMON OIEHKH TpyJla YYalluxcsli SBJISIETCS JIEMOHCTpAIIUS
paboT, BBITIOTHEHHBIX YYaIllUMUCA W BBICTYIUICHHE C pe3yJbTaTaMH HCCICAOBAaHUN B
KJIacce, B CTapIIMX U MIIAJIIINX KJIACCaX MIKOJIBI.

OxuaeMble pe3yIbTaThl:

1) oco3HaHMe MPAaKTUYECKON 3HAUYMMOCTH NpeameTa QU3NKY;

2) pacmMpeHre UHTEUIEKTYalIbHOTO, TBOPUYECKOr0 KPYro3opa yqaiuxcsi;

3) npuoOpeTeHre MPaKTUUYECKUX HABBIKOB W YMEHHH TMpU  MPOBEACHHUU
(buU3HYEeCKOro SKCIIEPUMEHTA;

4) COBEpILIEHCTBOBAHUE IPUEMOB MBICIUTEIBHOMN AEATEIbHOCTU: aHAJIN3a, CHHTE3A,
CpaBHEHUS, 00OOICHNS; YMEHUS «BCKPBHIBATh HOBBIE CBSI3U, OTKPHIBATH HOBBIC MPHUEMBI,
MPUXOJIUTh K PEIICHUIO HOBBIX 3a7a9y.

Conepixkanue nporpamMmmbl

YUEBHBIN IJIAH
N(_) KOJII/I‘leCTBO qgacoB (I)OpMLI KOHTpOJIﬂ
HaI/IMeHOBaHI/Ie pa3L[e.]10B BCE Teopm{ l'lpaKTP[
n ro Ka
/
II




Beoonoe 3anamue.
Lenu u 3a0auu u npozpammeol

1

0.5

0.5

YCTHBIN OIPOC, UTPBI
Ha 3HAKOMCTBO

Pazoen 1. Quzuyeckue memoovl u3yueHus npupoo

bl’ meopemuuecxuﬁ U IKCnepumenmajibHbl

N3smepenune
BETTUYMH.
Ornpezenenue 1EHbI JEICHUS U
TOKa3aHu# mpruoOOpPOB.

(bU3UIEeCKUX

1

0.5

0.5

AOcomoTHas W OTHOCHUTEIILHAS
MOTPEITHOCTb.

1

0.5

0.5

ompoc, J1aboparopHas
pabota

Pa3zoen 2. Cmpoenue eewiecmea. Ilpoasnenue e2o ceoiicme 6 npupooe u mexHukKe

ArperaTtHble COCTOSIHUS
BemecTBa. [IpouyHOCTH, yHIpyrocrs,
TEKYy4eCTb, BA3KOCTb.

1

0.5

0.5

Hudbdysus u e€ ckopocTs.

0.5

0.5

UccnenoBanue nposiBieHus
PacCMOTPEHHBIX CBOWMCTB U
SIBIIGHUW B TIPUPOJIC U TEXHUKE.

0.5

0.5

o1Ipoc,
naboparopHas
pabora,
U3rOTOBJICHHE
MOJIEJIH, 3aIINATa
PHUCYHKOB, MOJIeJIeH

Pazoen 3. Memoowt uccieoo6anus mMexanuuecKkux A6a1eHuil

MexaHnuyeckoe JBUKECHHUE.
Tpaexropus n myTh. CKOPOCTB.

1

0.5

0.5

Nnuepnmsi. Macca un  eé
n3mepenue. [ImoTHOCTh BemecTBa.

0.5

0.5

Cuna. SBnenue Ttsarorenus. Cuia
TSDKECTH U YCKOpEHHE CBOOOJHOTO
najcHus. YCKOpPEHHe CBOOOIHOTO
MajJicHus Ha JIPYruX  HeOeCHBIX
TENax.

0.5

0.5

10.

Cuuibt YOPYTOCTH,
peakunu OIIOPHI,

(ckonmpxkeHHe, KaueHUe,
Bec. Tpenue B npupojge u

texuuke. CII0XKEHNE CHIL.

JTaBJICHUS,
TpEeHUs
TTOKOH).

0.5

0.5

11.

[laBiieHne  TBEpABIX TEIL.
JlaBneHue B KUAKOCTIX U raszax.
Coobmaromuecs cocyabl (TpUMepbl
B IIPUPO/JIC U TEXHHUKE).

0.5

0.5

12.

VcaoBus IUIaBaHUS Ten
(3akon Apxumena). [InmaBanue cynoB.
IInaBaHme "yenoOBEKa.
BosznyxomnaBanue

0.5

0.5

13.

[Ipocteie Mexanu3mbl. Hx
pabora u

IIPUMEHEHUEe.  YCIIOBHE
paBHOBeECH

ppruara. IIpaBuio MOMEHTOB.

0.5

0.5

14.

Pabota M MOIIHOCTE.

IloTeHumanpHast W KHHETUYECKAS
sHeprusl. [IpeBpanienue

OJIHOTO BHJIA SHEPTHH B APYTOH.

0.5

0.5

15.

Koadpunuent IIOJIE3HOTO
nenctsus. Mcronb3oBaHue SHEPTUH
pex, BeTpa, npuiauBoB. LleHTp
TsKeCcTU. Buibl paBHOBeECHS.

0.5

0.5

ompoc, perieHue
3amay, jabopaTopHas
pabora,
HU3TOTOBJICHHUE u
3alATa IMOCOOUS WU
MOJIENTH




Y cTouMBOCTH TEIA. \

Pa3zoen 4. @u3zuka 60Kkpyz nHac

16. 3aKperuiecHHe HaBBIKOB OOpalleHus ¢ ] 0.5 | 0.5 ompoc,
U3MEPUTEIILHBIMUA TPpUOOpaMH U ) ) nabopaTopHast
IpyrUM pabota, penieHue
000pyTI0BaHUEM. 3agaq « TPU3»

17. Pelienune skcnepuMeHTAIbHBIX 3a7a4. 1 0.5 | 0.5 3aIUTa TBOPYECKUX

pabort
Pazoen 5. Memoowl uccinedoseanus mennoswvix A61eHUIL
18. CriocoOsr W3MEHCHUS ] 0.5 | o orpoc,
BHYTpPEHHEN : 5 nabopatopH
SHEPTUU TeN: COBEpUICHHE pPadOTHl W ast
Terionepenavya. Bupl ternnonepenayu. pabota, penieHue

19. VYnenbHas TemjaoTa cropaHusi TOIUIMBA. ] 0.5 0 3a71a4
3aKOH COXpaHEHUs M NPEBPALLICHUS ) 5 «TPU3», 3amura
SHEPTUU B MEXAHMUYECKHUX U TETJIOBBIX MCCIIEI0BATENbCK
npoiieccax. ux paboT u

20. VnenbHast ~— TemioTa  IJIABJIEHUA W ] 0.5 0 Mozelen
yIelbHas  TemuioTa ‘ 5

napooOpa3oBaHUsl.
[Tpubops! 17151 N3MEPEHHUS BIIAXKHOCTH.
21. Brinosinenue
1 0.5 0.
HCCIIEIOBATENbCKOIM paboThI U 3
MOJEIIEH.
Pazoen 6. Memoowt uccnedosanusn 31eKmMpudecKux A61aeHuil

22. DJIeKTpU3alus Tej, 1Ba pojaa 3apsioB, ] 0.5 0.5 onpoc,
uX B3aumozencTeue. KonaeHcaTopsl. ) ) nabopatopHas

23. DNEeKTPUYECKHA  TOK. ] 0.5 0.5 pabora,

DnekTpuyecKas ) ) peleHue 3aaady,
uenb. JIeHCTBUS AIEKTPUYECKOIO TOKA. 3aIInTa
CoenuHenune MpOBOTHUKOB. TBOPUYECKUX

24. Pabota W MOIIHOCTH AIEKTPUUECKOTO ] 0.5 0.5 pabot, Mozeneit
TOKa, 3akoH Jlxoyna-Jlenna. Pacuér ’ )

ANEKTPOIHEPIUH,
oTpeOIsIeMoi
OBITOBBIMH AJIEKTPOIIPHOOPAMHU.

25. Pabora  mo CO3/IaHHUIO

. 1 0.5 0.5
MojIeJel, TBOPUECKHUX
paboT, uccneoBaHusl.
Pazoen 7. Inekmpomaznumnole A61eHuUA
26. MaruutHOE  mOIE.
1 0.5 0.5 ompoc,
DJIEKTPOMarHuTHlI,

naboparopHas
JJNIEKTPOMAarHuTHBIE —pelle,

paborta, perieHue

MTOCTOSTHHBIE

3a/a4, 3alInTa
Mar"HuThl ¥ UX IPUMEHEHHE.

TBOPUYECKUX padoT,

27. MarunutHoe niosie 3emiu. Ero Binusinue .

1 0.5 0.5 MOICIICH
Ha PaJIUOCBSI3b.
28. JetictBue MarHUTHOTO OIS
1 0.5 0.5
Ha MIPOBOJIHUK C TOKOM.
DNEeKTPOIBUTATEb.
29. Pabora  mo CO3/IaHUIO
1 0.5 0.5

MOJIEJIEHN, TBOPUYECKUX




| paGor. | | | |
Pazoen 8. Memoowt uccneooeanus onmuyecKux 16,1eHuil

es s o
naboparopHas
[TonHoe oTpaxkeHue. paboTa, pelenHe
31. 3epkaJia INIOCKHE U chepruuecKue. ] 0.5 0.5 3a1a4, 3aIUTa
JIHE3HL. TBOPUYECKUX padoT,
Onrtnyeckass cwia JauH3bL. Oukw, Momeneit
aynma,
MHUKPOCKOII, TeJIECKOII, poToarmnapar.
32. Hucnepcust  cera. MHTepdhepenus

ceera. udpakuus csera. CrekTpol U
CIIEKTpaJIbHBIN aHAJIN3.

33. 3amuTa nocoouit u

MOZEJIEH, BBICTYILICHUS

C  HCCIIeZ0BaTEIbCKUMHU

paboTamMu.
34. Hrorosoe 3ansarue

1 - 1
Bcero: 34 16 17

Conepxanue y4eOHOr0 MmiaHa
Beoonoe 3anamue Ilenu u 3a0auu npozpammeol
Teopus: Llenu u 3a0auu npocpammul. Beoownwiti uncmpyxkmaoic. Ilpakmuxa: Hepel na 3naxomcmeo.
Pazoen 1. @usuueckue memoovl uzy4eHUs NPUPOObL: MeopemuydecKuil u IKCREPpUMeHmaabHblil
Tema 1. M3uepenue ghusuueckux senuyur. Onpedenenue yenvl 0eleHus U NOKA3aHull npubopos.
Teopus. VIamepenue pusndecknx BenuuyuH. OnpenencHue IeHbl JeNeHNs U TToKa3aHuil mpuOopoB.
Ipaxmuxa. Onpenenenue eHbl AeIeHUs Pa3InYHbIX MTPUOOPOB, CHATHE MOKA3aHHIA.
Tema 2. Abcomommuas u omuocumenvHas noepeuinocms. Teopus. AOCONIOTHAS W OTHOCHTEIbHAsS
NOrpelHocThb. [Ipakmuka. OnpeneneHue NorpeHocTel u3MepeHuit.
Pazoen 2. Cmpoenue eeuwecmea. Ilpoaenenue e2o ceolicme 6 npupooe u mexHuke
Tema 1. Arperatrnbie cOCTOSHMS BeniecTBa. [IpoYHOCTD, YIIPYTOCTh, TEKYUYECTh, BA3KOCTD.
Teopus. ArperatHble COCTOSIHUA BemlecTBa. [[poYHOCT, yIPYyTroCTh, TEKy4eCTh, BA3KOCTh U
T. 1.
IIpaxmuxa. TIpoBeeHNE CaMOCTOSITENIBHBIX JIKCHEPUMEHTOB IO OMNPEICIICHUI0 CBOMCTB
pa3MYHBIX BEHIECTB KAXKIbIM YydYalluMcs UWHAMBHAyalbHO. (PaccMoTpeTs mnpuMepsl € KHIKHM,
TBEPJBIM M Ta3000pa3HBIM COCTOSTHUSMH BEIICCTBA).
Tema 2. uppyvzua u eé ckopocms. Teopus. 1nddys3us u e€ CKOpOCTb.
IIpakmuka. I3roTOBIICHHE TOCOOHI M MOJIEIICH.
1. PucyHku u nmpocTeinme JMHaMUYECKHE MOIEIH, WILTFOCTPUPYIOLIUE CTPOSHHE BEIIECTBA.
Tema 3. Hccredosanue nposgnenus pacCMOmMPEHHbIX CGOUCME U A81eHUll 8 NPUPOOe U MEeXHUKE.
Teopus. ViccnenoBanue MPOSIBICHUSI PACCMOTPEHHBIX CBOMCTB U SIBJICHUH B MPUPOJIE W TEXHUKE.
Ilpakmuka. TBOpueckue pabOTHI.
1. ITouemy BCE€ BOKPYT Takoe, KaKO€ OHO €CTh?
2. Mup rnazamu Qpu3uka.
Pazoen 3. Memoowt uccnedosanun mMexaHuuecKux sA6/1eHuUl
Tema 1. Mexanuueckoe dsudicenue. Tpaekmopus u nymo. CKopocmb.
Teopus. IToHATHS. «MEXaHUYECKOE IBUIKEHUEY, KTPACKTOPUSY, «IIYThY», KCKOPOCTHY.

IIpakmuka. OnpeneneHne CKOPOCTH JIBIKYIITUXCS TEJL.

Tema 2. Hnepyus. Macca u eé usmepenue. Ilnomnocms eewecmea. Teopus. IloHSATHA «uHEPLUDN,

«Maccay, «IIOTHOCTBY, «apeoMeTpy. [lpaxkmuxa. OnpeaeneHue MIOTHOCTH MbLIa, KapToderns. Penienne

3a7ad4.

Tema 3. Cuna. Asnenue macomenus. Cuna_msicecmu u YCKOpeHue c860000H020 NAQeHusl.

Yckopenue c60000H020 nadenus Ha Opyeux nebecHbix meaax.

Teopus. TIoOHATHS «CHIIa», «YCKOPSHHE CBOOOTHOTO MAJCHHS, «THHAMOMETPY, KBCEMHPHOE TATOTCHUEY.
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IIpakmuxka. ViccnemoBanue 3aBUCUMOCTH CHJIBI TSDKECTH OT MacChl Telia.

Tema 4. Cunbl_ynpyeocmu, Oasienus, peaxuuu Onopwvl, mpeHus (CKOabiicenue, Kayenue, noxoii). Bec.
Tpenue 6 npupoode u mexnuxe. Crosicenue cu.

Teopus. TloHATHS «CUJIa YIIPYTOCTHY, «CUJIA TPEHUS», «OKECTKOCThY», «PAaBHOACHCTBYIOIIAS CHUID).
Ilpakmuka. OnpeneneHne Macchl U Beca Bo3ayxa B KomHare. CIIOKEHHE CHJI, HAMpPAaBJICHHBIX 1O OJHOMN
npsMoii. I3mepenue xecTkocTu NpysKuHbI. M3Mepenne koaduienTa TpeHus CKoabkeHus. Pemmenne 3aaauy.
Tema 5. Hasnenue meepovix men. Jlasnenue 6 socuokocmax u 2azax. Coobwarowuecs cocyovt (npumepsvl 6
npupooe u mexmuxe).

Teopus. IloHATHS «IaBIEHUEY, «IIACKAIIb», KMAHOMETP», «COOOIIaroNIHecs cocyapl». 3akoH [lackas.
Ilpaxmuxa. VI3ydyeHne NpuHIMIOB IEUCTBUI yCTPOUCTB pabOTaromKX Ha OCHOBE 3akoHa [lackans.

Tema 6. Ycnosus niasanus men (3akon Apxumeoda). Ilnasanue cyoos. Ilnasanue yenoseka.
Boszovxonnasanue.

Teopus. IloHATHSA «BAaTEPIMHUM), «OCAIKa», «TPY30MOIBEMHOCTBY, «IIOJBEMHAS CHJIA.

3akoH Apxumena.

Ilpakmuka. 3y4yeHune ycnoBui miaBaHus Tej. PereHne kadecTBEHHBIX 3a/1ay.

Tema 7. Ilpocmeie mexanuszmvl. Hx paboma u npumenenue. Yciosue pasnosecus poluaza.

Ipasuno momenmos.

Teopus. IloHsATUS «pblYaAr», «ILJIEYO CUIIBD), KMOMEHT CHJIB», «LEHTp Maccy. [IpaBuiio MOMEHTOB.
Ilpakmuka. OnpeneneHne MEHTpa Macce IIOCKO# ¢urypel. M3roroBnenne mocoduit u Mojeneit mo reme
«IIpocThie MEXaHU3MBDY: UCIIOJIb30BAHUE PHIYArOB B MPUPOJIEC U TEXHUKE (PUCYHKU U MOJIETH, C YUETOM
MEXITPEIMETHBIX CBS3CH C UCTOpHUEH).

Tema 8. Paboma_u mowmnocms. Ilomenyuanvuas u kunemuyeckas duepeus. Ilpespaujenue 00Ho20 suda
oHepauu 6 Opy2oll.

Teopus. TlonsiTust «paboTay, «MOIIHOCTBY, «IOTCHIMATIbHAS HHEPTUSD», «KUHETUYECKAs JHEPTHUs».
3aK0H COXpaHEHUS SHEPTHH.

IIpakmuka. Beraucienue paboOThl, COBEPIICHHON MIKOJIBHUKOM MpPU MoabeMe ¢ 1 Ha 3 3Tax.
BrrurcieHre MOIIIHOCTH, pPa3BUBAEMOM IIKOJIBHUKOM TIpH TorbeMe ¢ 1 Ha 3 ataxk. Penenue 3amay.

Tema 9. Kospduuuenm nonesnoco devicmseus. Hcnonvzosanue snepeuu pex, sempd, BPUIu6os u m. .
Llenmp msoicecmu. Buowi pasnosecus. Ycmouuusocms mea.

Teopua. Tlonstus «KII[», «ueHTp TsDKECTH», «YCTOMUMBOE paBHOBECHE», «Oe3pazmuvHoe
paBHOBECHE.

IIpakmuka. Beraucnenune KI1JI HakimoHHOW uiockocTH. M3roToBiaeHue Mojaeneld u mocoOuid.

Urpyniku ¢ U3MEHSIOMUMCS TIOJIOKEHHEM IIEHTpa Macc.

Pazoen 4. @uzuka 60Kkpyz nac

Tema 1. 3axpennenue Hasvbikos 0OpauieHUs ¢ UBMEPUMETbHLIMU NPUOOPAMU U Opyeum 000py008aHUEM.
Ilpaxmuxa. Onpenenenne 00EMOB; H3MEPEHNUE MACCHI; OTPEICIIEHUE TUIOTHOCTH.

Tema 2. Peuwenue dxcnepumeHmaibHblx 3a0ay.

llpakxmuxka. Pemenne 3amad « TPU3».

Pazoen 5. Memoowt uccinedosanus menioevix A6/1eHUIL

Tema 1. Cnocobwi_uzmenenus sHVmMpeRHel dHep2uy mejl._cosepuienue pabomul u menionepedayd. Buowi
menjionepeoayi.

Teopus. IloHATHS «TEIUIONEPEIauay, «TEIJIONMPOBOAHOCTDY, «KOHBEKIIHS, «U3ITyICHHUEY.

Ilpaxkmuxa. N3rotosnenue nocodbuit u moaeneit. TepMockl, MOJIeIb IEYHON TATH, MOJIETh

«KonBeknusn». KOMIUIEKTBI pUCYHKOB-3a/1a4 110 TEME.

Tema 2. Yoenvunas menioma ceopanus MoONaued. 3aKOH COXPAHEHUSs U NPespaulenus Hepeul 6
MeXaHU4yecKux U meniosblx npoyeccax.

Teopus. TloHsaTHS «yaenbHash TEIUIOTA CrOPaHUsS». 3aKOH COXPAaHEHUS W TPEBpAIICHUS DHEPTHUU B
MEXaHUYECKUX U TEIUIOBBIX MPOIECCaX.

IIpaxmuxa. Pemienne 3ana4 no reMe. CocraBiieHue cBoux 3ajad. 3agaun TPU3.

Tema 3. Yoenvnas menioma niasienus u_YVoeibHas menioma__napoodpazoeanus. [Ipubopwvl 0
UBMepeHUs 8LANCHOCIU.

Teopus. TlonsaTus «ynenbHas  TEIUIOTa  IUIABJICHUS»,  «IICHXPOMETP», «yACNbHas  TeIioTa
napooOpa3oBaHUs, «KTUTPOMETPY.

IIpaxkmuxka. JlabopatopHbie paboThl: M3ydueHne cTpoeHHs KPUCTAIUIOB U UX BhIpamuBaHue. [Ipubopsr mms
u3MepeHus BiIaxHocTu. [Icuxpomerp, rurpomerpsl. TaOIuUIIbL.




Tema 4. Boinonnenue ucciedosamenbckol pabomul u MoOenel.

Ilpakmuka. TeMbl HCCIIEIOBATENBCKUX PAOOT.

1. Dxonoruveckue mpoOIeMbl, CBA3aHHBIC ¢ PA0OTON TETUIOBBIX ABUTATEIICH U T.JI.

2. [lpumeHeHne H3MeHEHHMs (U3MUYECKUX CBOKMCTB BEIISCTBA IPH IIEPEXOJie B JIPYroe arperaTHoe
COCTOSIHHE B TEXHHUKE (METaJUIyprusi, KpHOreHHOe 000pyAOBaHUE U T.1I.).

Pazoen 6. Memoowl uccnedosanusn 31eKmpudecKux a6aeHuil

Tema 1. Dnexkmpuzayus mei, 068a pooa 3apsados, ux ezaumoodeticmeue. Kondencamopot.

Teopus. TIOHITHS «IIIEKTPU3AIUN), KKOHIACHCATOP», «IIEKTPOSMKOCTEY.

Ilpaxmuxa. JlaboparopHas pabota: VcciieoBanue U UCTIONIBb30BaHUE CBOICTB IEKTPUYCCKIX
KOH/ICHCATOPOB.

Tema 2. Dnexmpuyeckuil mox. Inekmpudeckas uenv. Jleticmeus d1eKmpuiecko20 mokd.

Coedunenue npo8oOHUKOS (NOC1ed08amenbHoe, NAPALLIeIbHOe, CMEUAHNHOEe).

Teopus. TIOHATHS «IIEKTPUIECKUI TOK», «IJIEKTPUUECKAs IETIbY, «PE3UCTOPY.

Ilpaxmuxa. CocTaBleHHE pa3IUYHBIX CXEM DJIEKTPHUYECKHX Iemneil. M3yueHue mnocineaoBaTeNnbHOTO,
MapauIeIbHOTO M CMEMIAaHHOTO COCJIMHEHUS MTPOBOAHHUKOB. Pemenue 3aad mo 3a0aBHBIM PHCYHKaM U3
PE3UCTOPOB.

Tema 3. Paboma u MOwHOCHb 3AeKMPUYEcKo20 moka, 3axkon Jcovaa-Jlenua. Pacuém snexmposuepeuu,
nompebseMou OblMOSbIMU IJIEKMPONPUOOPAMU.

Teopus. IlousTus «paboTa TOKa», «MOIIHOCTh TOKa», «CYCTUUK». 3akoH J[xoys-JIeHa.

Ilpakmuxa. KBapTupHas NpOBOJKa M OCBEHICHHE (MOJEb). DJIEKTPUYCCKUE HUIPYIIKH H KYKJIBI
KYKOJIBHOTO TeaTpa C MCIOJIb30BAHUEM CBETOIUO/I0B, TEPKOHOB, (DOTOCONPOTHBIICHUN U T.II.

Tema 4. Paboma no coz0anuio mooeneu, meopyeckux pabom, ucciedo8anus.

Ilpakmuxa. TeMbl HUCCIIEOBATEILCKAX pPadOT: DIIEKTPUYECTBO B IKUBBIX OPraHU3Max: >KHBOTHEHIC;
pacTeHus; KJIETOYHBIH YypoBeHb. MonHus (moxbopka u 00o00meHune Matepuana). Cratmueckoe
AJIEKTPUIECTBO.

Pazoen 7. Inekmpomaznumnsle a61eHUA

Tema 1. Macnumnoe none. DnekmpomacHumol 1eKMPOMASHUMHbLE Delle, NOCMOSHHbIE MASHUMbL U_UX
npuMeHeHue.

Teopus. TloHATHS «MarHWUTHOE TIOJIE», «IIOCTOSIHHBIM MAarHHUT», <«3JIEKTPOMATHHTY,
«ANIEKTPOMArHUTHOE peJiey.

IIpaxkmuxka. JTabopatopHsie padboThl: [lonydenue n pukcupoBaHrue N300paKEHUsT  MArHUTHBIX  TTOJICH.
W3y4eHne CBONCTB 2IEKTPOMArHuTa.

Tema 2. Maenumnoe none 3emau. Eeo snusanue Ha paouocesss.

Teopus. TIOHATHSI «MAaTHUTHOE TIOJIE 3eMITN», «PATUOCBSI3bY.

IIpakmuka. TBopueckas pabora.

Tema 3. Jleticmeue MacHummno20 nojis Ha NPOEOOHUK C MOKOM. DNeKmMpoO8Uu2amenb.

Teopus. TIOHATHS ~ «3JIEKTPOBUTATEIBY, IPEOOPA30BAHUS YHEPTHH IPU padOTE AIICKTPOIBUTATEIIS.
Ilpaxkmuxka. TBopueckas padota: M3yueHue Moaenu AIEKTPOIBUTATENS.

Tema 4. Paboma no cozdanuio mooeneii, meopuyeckux pabom.

Ilpakmuka. TBopueckue padoThl: [IpuMeHeHNE deKTpoMarauToB M3yueHne MoJIeIu 3JIeKTPOIBUTaTEs.
MarnuTHOE T10J1€ 3EMIIH.

Pazoen 8. Memoowt uccneoosanus onmuyecKux A6J1eHUll

Tema 1. 3axonwvl ompasicenus u npenomnenus. llonnoe ompasicenue.

Teopus. TloHATHS «OTpa)KEHUE CBETa», «IPEJIOMIICHHE CBETa», «yroll MAICHUS», «yTOJ OTPAKECHUS»,
«TIOJTHOE OTPAKECHHE.

IIpaxmuxa. Penienne 3aa4 Ha IOCTPOEHUE N300paKEHUS.

Tema 2. 3epkana nnockue u cgepuyeckue. Jlunsvl. Onmuyeckasn cuna aunzvl. Quku, avna. MUKDOCKON,
meneckon, gomoannapam.

Teopus. TIoHATHS «TIOCKOE 3€PKAT0», «CHEPUUECKOE 3EPKAIION, «JIMH3A», KOINTHUECKAST CHUIIAY.
Ilpaxmuxa. JlabopatopHasi paborta: OrmpenencHue TIABHOTO (OKYCHOTO PACCTOSIHHS W ONTHYCCKOU
CHJIBI JINH3EL.

Tema 3. Jlucnepcus ceema. Unmepgepenuus ceema. Jludpaxuus ceema. Cnexkmpovl U CHEKIMPALIbHbLIL
aHaIu3.

Teopus. llonstust ~ «aucnepcusi», «uHTepepeHusy, «TUPpaKIusy, «CrnekTp», «CreKTpanbHbII
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aHATH3Y.
Ilpakmuka. Jlabopatopubie paboTel: HaOmomenune wuHTephepeHIMH W AUGpaKIUA  CBETA.
CIIeKTPOCKOIT U METOJIbI CIIEKTPAITBHOTO aHAIH3A.
Tema 4. 3awuma nocobuii u moodeneu, 8blICMYNIeHUs C_ucciedogamenbckumu pabomamu. Ilpaxmuxa.
N3rorosnenune nocobuit u Moaesne.
1. KOoMIUIEKT HarJssgHOro MaTtepuaja Ul MpoeKnwid (1o (H3WKe, acTPOHOMHH, aBTOACTY W JAPYTUM
npeaIMeTaM B paMKaxX MEXIPEIMETHBIX CBsI3e).
2. KoMIUIeKT pUCYHKOB 1O TeMe. TeMBbl HCCIeI0BATENbCKUX PadoT.
1. I'ma3 — ontuueckuii npudop. Mukpoxupyprus rinaza. ®aceTku HaCEKOMBIX.
2. Undopmanus o 3Be3aax, moixydaemasi MOCPEACTBOM W3YYEHHUs CBETAa, MPUIIECAIIETO OT HUX.
3. OnpeneneHue 3HaYEHUS CKOPOCTH CBETA MO 3aTMEHMAM ciyTHHKa FOnurepa.
Hmozogoe 3anamue
[TonBeaeHne UTOrOB TOA. AHAIHM3 UCCIIEA0BATEIBCKUX padoT.
I[Inanupyembie pe3yabTaThl

MemanpeomemHvimuy  pe3ylnbTaTaMd MPOTPaMMbl  BHEYPOUHOM JeATENbHOCTH «Mup QU3uKm»
SIBIISTFOTCSL:

® OBJIAJICHUE HABBIKAMHU CaAMOCTOSITENILHOTO MPUOOpPETEHHs] HOBBIX 3HAHHM, OpraHu3aluu y4eOHOM
JESITCIIbHOCTH, TIOCTAHOBKH IIeJicH, IUIAHUPOBAHUS, CAMOKOHTPOJIS M OILGHKH pPE3yJIbTaTOB CBOCH
JESTeNIbHOCTH, YMEHHUSIMH MPEABUAECTH BOZMOXKHBIE Pe3yJIbTaThl CBOUX JCUCTBUI;

® MpPUOOPETEHHE OIbITa CAMOCTOSITEILHOTO TIOWCKAa aHainu3a W otbopa wuHGOpMAIK C
UCTIOJTb30BAHUEM PA3IMIHBIX HCTOYHUKOB ISl PEIICHUS SKCIICPUMEHTAIBHBIX 337124,

* (opmupoBaHue ymMeHHII pabOTaTh B TPYIIE C BHIMOTHEHHEM Pa3IUYHBIX COLMATBHBIX POJIEH,
MPEJICTABISITh U OTCTauBATh CBOM B3MJISJIBI U YOEKICHHUSI, BECTU TUCKYCCHIO;

® OBJIa/ICHUE HKCIIEPUMEHTATbHBIMU METOJAMH PELICHUS 3a/1a4.

JluyHocmHubimu pe3ynbTaTaMu IPOrpaMMbl BHEYPOUHOU AESITENEHOCTU SIBIISIOTCS:

* c(hopMUPOBAHHOCTP MTO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIBHBIX M TBOPYECKHX
CIIOCOOHOCTEN yyaluxcs;

® CaMOCTOATEIbHOCTH B MPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUH;

* npuoOpeTeHHe yMEHHUs CTaBUTh Iepel co0O0il Mmo3HaBaTeNbHBIE €U, BBIJBUIATh TMIIOTE3bI,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHHUS.

Ilpeomemnuvimu pe3ynbTaTaMi BHEYPOUHON JEATEIbHOCTH SIBIISIOTCS:

® yMEHHMS IIOJb30BaThCS METOJaMU HAyYHOTO HCCJEeIOBAaHUS SIBICHUIN NPUPOIBI, MPOBOAUTH
HaOJIr0/IeHUS, TNITAHUPOBATH M BBITIOIHATH SKCIICPUMEHTHI,

® yMeHHusi 00pabaThIBaTh pE3yNbTaThl H3MEPEHHH, NPEACTaBISATH pPE3YyIbTaThl W3MEPEHUH C
MOMOIIIbI0 TabmuIl, rpadgukoB u Gopmy;

® yMeHMS OOHapyXHMBaTb 3aBUCHUMOCTH MEXIy (U3MUECKUMU BEIUYUHAMHU, OOBICHSTH
MOJyYCHHBIE pe3yJbTaThl W JENaTh BBIBOJBI, OLEHHBATH TPAHUIBI TIOTPEITHOCTEH pPe3ysIbTaToB
W3MEPEHUI;

® yMEHHUS CTPYKTYpHUpOBaTb MW3Y4YCHHBIH MaTepuall U eCTECTBEHHOHAYUHYI HH(OpMAIHIO,
MOJYYCHHYIO M3 IPYTHX HCTOYHHKOB;

® yMEHHUS NPUMEHITh TEOPETUYECKHE 3HAHUS Ha TMpAKTHKE, pellaTh 33Jayd Ha IMpPUMEHEHHE
MOJTyYEHHBIX 3HAHUI;

* (opmupoBaHHe MpeICTaBICHU O 3aKOHOMEPHOI CBSI3U U TIO3HABAEMOCTH SIBJICHUN MPUPOJBI, 00
00BEKTHBHOCTH HAYYHOTO 3HAHUS;

* (opMHUpOBaHME NEPBOHAYAIBHBIX MPEACTABICHUNA O (PU3NYECKON CYIIHOCTH SIBICHUH NPHUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, JMEKTPOMArHUTHBIX M KBAaHTOBBIX), BUAAX MaTepuH (BELIECTBO U MOJE),
JIBUKEHUH KaK CrIoco0e CyIIeCTBOBAaHUS MaTEPUU;

® TOHMMaHHE (PU3NIECKUX OCHOB M MPUHIIMIIOB IEHCTBHA (PaOOTHI) MAIIMH U MEXaHU3MOB, CPEICTB
NEepeABIKEHHS M CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTHYECKUX MPOIECCOB, BIUSHUS
UX Ha OKPYXKAOIYIO Cpeay;

® pa3BUTHE YMEHHs IUIAHWPOBATh B TIOBCEIHEBHOW JKU3HU CBOM JEHCTBHA C TNPHUMEHEHHEM
MOJYYEHHBIX 3HAHUI 3aKOHOB MEXaHMKH, 3JEKTPOJUHAMUKH, TEPMOJAUHAMHUKHN U TEIUIOBBIX SBJICHHUN C
LEeJIbI0 COepEKEHUs 3/I0POBBSI.
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II. KOMILTEKC OPTAHU3AIIAOHHO-ITEJATOTMUYECKHUX YCJIOBUM

Kanennapubliii yueOHbI rpadpuk

No Mecs Yucn Bpewms dop Kozn- Tema Mecto ®opma KOHTPOJIA
m |1 o] MIPOBENICH Ma BO 3aHATUS MpoBe
I usi 3aHSAT 4acoB SHUS
3aHAT ust
ust
1 yuebHoe 1 Beoonoe 3anamue. Ilenu u 3a0auu npozpammol YCTHBIH OIpoc,
UTPHI HA
3HAKOMCTBO
Paszoen 1. @uzuueckue memoobl UsyueHus nPUPoOsbl: meopemuiecKuil U IKCnepUMeHmaabHolil
2 yuebHoe 1 Wzmepenne gusndecknx BennunH. Onpeaenenne 1eHbl orpoc,
JIeJIeHNs] ¥ IOKAa3aHUH puOOpoB. 1a60paTopH
yueOHOe 1 AOGcomoTHAs U OTHOCUTENIbHAS IOTPEIIHOCTb. as pabota
Paszoen 2. Cmpoenue ¢ewjecmea. Ilpoasnenue e2o céoiicme é npupooe u mexHuxe
yuebHoe 1 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. O11poc,
[IpouHOCTB, YIPYTOCTh, TEKYUECTD, nabopaTopHast
BSA3KOCTb. pabora,
y4eOHOe 1 Huddysus u e€ ckopocTb. U3TOTOBIICHHUE
yueOHOe 1 HccnenoBaHue NposIBIEHNS PaCCMOTPEHHBIX MOJIeNH, 3aIl1Ta

CBOWCTB U ABJICHUU B IPUPOJIC U TEXHUKE.

PHCYHKOB, MOJieen

Pa3zoen 3. Memoowt uccineooeanus mexanuuecKux A6aeHuil

yueOHOe 1 Mexannyeckoe  naBwkeHue. Tpaexkropus u
myTh. CKOpOCTb.

y4eOHOe 1 Nuepuus. Macca u e€ uzmepenue. [motHocTh
BELIECTBA.

yaeOHOe 1 Cuna. SBnenue Tarorenus. Cuia TSDKECTH |
YCKOpEHHE  CBOOOJHOTO  MajgeHHus. Y CKOpEHue
CBOOOJHOIO MaJACHUs Ha APYTUX HEOECHBIX Tellax.

yaeOHoe 1 Cunpl ynpyroctu, JaBi€HMs, PEaKLUU OMIOPHI,

TPEHUs

(ckonbkeHue, kaueHue, nokoi). Bec. Tpenue B
IIpUpoie

U TEXHUKE, CI105KEHUE CUIL

orpoc,
pelnieHue
3a/1a4y
«TPU3»,
nabopaTopHas
pabora,
U3TOTOBJICHHE
1 3aIuTa
mocoOus Wi
MOJICIH




yuebHoe 1 JaBnenue TBepAbix Ten. JlaBiaeHue B KUAKOCTIX HU
razax. Coobmaromnuecs: cocyibl (IpUMepsl B MPUPOIE
U TEXHUKE).
y4ueOHOe 1 VYcnoBus maaBaHus Tel (3aKOH ApXHUMena).
IInaBanue cynos. [ltaBanue yenoBeka.
BoznyxomnnaBanue.
yueOHOe 1 [Ipocteie wmexanuszMbl. Hx pabora wu
MIpUMEHEHHUE. Y CIIOBUE PAaBHOBECHSI pblyara.
[TpaBHJIO MOMEHTOB.
yaeOHOe 1 Pabora 1 momHocTh. IloTeHInanbpHast 1 KHHETHYECKAsT
sHeprus. [IpeBpaiienue oIHOTO BHIa YHEPTHH B IPYTOM.
yaeOHoe 1 Koadpounuent nonesznoro aeiictusa. lcmonb3oBanue
SHEpPTUM peK, BeTpa, MPUIUBOB U T.I. LIeHTp TsaxecTu.
Bunbl paBHOBecus. Y CTOMYMBOCTH TeA.
Pazoen 4. @uzuka 6okpyz nac
yaeOHoe 1 3akperuieHue HaBBIKOB OOpAIIeHUs ¢ orpoc,
M3MEPUTENbHBIMU PUOOPAMHU U APYTUM pelieHre 3aaaq
000pYJIOBaHUEM. «TPU3»,
yueOHOe 1 Pemenne sKCepUMEHTAIIBHBIX 3a1a4.
Pazoen 5. Memoowt uccnedosanus mennogvix A6J1eHUl
yueOHoe 1 CnocoObl W3MEHEHHUsI BHYTPEHHEH HHEpruu Tei: orpoc,
coBepiieHre paboOTBl W Temjonepenada.  Bumbl naboparopHas
TEIUIONEPEIAUH. pabora,
yaebHoe 1 VYnienpHasi TeEmIoTa CropaHusi TOIUIMBA.  3aKOH pelieHrne
COXpaHEHUS W MPEBpAIICHUS] SHEPTUH B MEXaHUUYECKUX 3anau «TPU3»,
Y TEIJIOBBIX MPOLIECCax. 3amuTa
y4eOHOe 1 VYoaeneHas TemoTa IUIABICHUS W yAENbHas TEIUIOTa HCCIICAOBATCIILCK
napooOpa3oBanus.  [Ipubopsl I U3MEpECHHS nx pa60TUH
BJTQXKHOCTH. MOACICH
yaeOHOe 1 BrinonHeHue ncciaenoBaTesbcKoi paboThl U MOJIENIEH.
Pazoen 6. Memoowl uccneoosanusn 31eKmpudecKux a61aeHuil
yuebHoe 1 OnekTpuzaiusi  Tel, JBa  poja  3apsjoB, onpoc,
WX B3aUMOJICHCTBHE. naboparopHas
KonzaeHncaropsl. pa0ora,
yueOHOe 1 DNeKTpUYecKud TOK. DIJIeKTpuueckas uens. JleicTBus pelieHne

OJICKTPHUYCCKOTIO  TOKaA. COGI[I/IHGHI/IG IIPOBOAHUKOB

3aja4, 3aluTa
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(mocnenoBaTeNbHOE, NapaJlIeIbHOE, CMELIAHHOE). TBOPUYECKUX
pabor,
yuebHoe 1 PaGota W MOIIHOCTH JIEKTPUYECKOTO TOKA, 3aKOH Mozelen
[xoyns-Jlenna. Pacuér 3JIEKTPOIHEPIUH,
noTpedIIieMOoil OBITOBBIMH IIEKTPOIIPHOOPAMH.
y4ueOHOe 1 Pabora no co3ganuio Mozenei, TBOpUYECKUx pador,
HCCJIETOBAHMSI.
Pazoen 7. InekmpomazHumnuole A6,1€HUA
y4ueOHoe 1 MaruautHoe moje. DIeKTPOMarHUThI orpoc,
AJIEKTPOMATrHUTHBIE peJie, TOCTOSHHBIE MarHUThI H UX nabopaTopHast
pPUMEHEHHE. pabora,
y4aeOHOe MarnutHoe nose 3emuu. Ero BnusiHue Ha pagnoCBs3b. pelieHue 3ajad,
y4ueOHoe JlelicTBME MAarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM. 3aluTa
BJIeKTpoz[BHraTeJIL. TBOPYCCKUX
yueOHoe 1 Pabora no co3zganuio Mojenei, TBOpUECKUX padoT. pa60T,U
Mozelen
Pa3zoen 8. Memoowt uccnedoseanus onmuyuecKux a61eHuil
yuebHoe 1 3akoHbl  OTpaxkeHHs u  mperomieHus. [lomHoe orpoc,
OTpakKEeHHUE. naboparopHas
yaebHoe 1 3epkana miockue u chepudeckue. JInuzpl. OnTHUeckas pabora,
cuna suH3bl. O4YKH, Jyma, MHKPOCKOT, TEJIECKOI, pelieHue 3ajad,
doroanmapar. 3aIuTa
yueOHoe 1 Hucnepcus cBera. Murepdepenuus ceera. Judpakuus TBOPUYECKUX
cBeTa. CEKTPHI U CIIEKTPaJIbHbIN aHAJIN3. pabot, Mozeneit
1 3ammra TocOOMI ®  Mojened, BBICTYIUICHHS C 3amura
UCCIIEIOBATEILCKUMH paboTamMu. HCCJIEI0BATENHCKO
i paboThI
yuebHoe 1 Hmozosoe 3anamue. YCTHBIH OIIPOC
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YciaoBus peajM3aniu NporpaMmal
MartepuajJbHO-TEXHHYECKOE OCHAIIleHHe POTrPaMMBbI
Jlnst mpoBeieHrs 3aHATUH HE0OX0MM YueOHBIM KaOMHET, OCHAIIICHHBIM CHCTEMOW €CTeCTBEHHOU

BCHTUIIAIIUH.

Meobeab kabuHera:

CTOJ1 IEMOHCTPAIIMOHHBIN — 1.

Cronsl qy1s oOy4arommxes — 21.

Ckameliku s oOyvaromuxcst — 21.

HIxa¢sr nabopaTopusie — 3.

OO6opynoBanme:

Kommnsrorep — 1 mir.

ITpoexrop — 1 mir.

WNHTrepakTrBHas nocka — | wmir.

Hoyt0yx — 3.

JlabopaTopHoe 060pyaoBaHue:

1. HltaTtuB nabopaTopHBIii ¢ AepKaTensiMu — 1 mmT.,
2. Hampasnsromas jymmHoit 500 MM, obecrieueHbl pa3Hbie Ko OUIIMEHTH TPeHUs OpycKa

M0 HampasJsome — 1 mr.,

3. Hanpasnsromias co mikanoit — 1 mir.,
4. PpIyar miacTUKOBBIN (yTHA 535 MM, ¢ KPEIUICHUSMH JIJISl TPY30B: YEThIPE KPIOYKa U

10 BOCEMb OTBEPCTHUM € Ka)KJJOW CTOPOHBI) — | MIT., CTEpKEHD IJIACTUKOBBIN JJI KPEIUICHUS
pblyara B MyQre mratusa — 1 mr.,

5.

Onruyeckas ckaMbst — 1 mT.

KommiekTnl o 4 HabGopa — 8 muryk
Mecro 1.
CocraB Habopa 1:

6.
7.

BeChI AekTpoHHbIie 10 200 1. — 1 mT.,

U3MEPUTENbHBIN IUIUHAP CTEKISIHHBIN (MEH3YpKa), npeaen uzmepenus 250 mi. — 1 .,
nuHamomeTp Nel npenen uzmepenus 1 H —1 .,

nuHamometp No2 npenen usmepenus S H — 1 wr.,

IUIMHAP ctanbHoM Ha HUTH Nel, V = (25,0+0,3) cm3, Beicota 40 mm, m = (1954+2) r — 1 mT.,

IWIMHAP aTtoMUHUEBBIN Ha HUTH No2, V = (25,0+0,7) cm3, BeicoTa 40 mm, m = (70£2) r — 1 mmiT.,

[AJAH]IP TIACTUKOBBINM Ha HUTH Ne3 co mkanmoi amuaou 80 MM ¢ eHou aeneHus 1 Mmm, V =

(56,0£1,8) cM3, m = (66£2) r — 1 mmiT.,

8.
9.
10.
11.
12.
13.

THHAP amoMuHueBbId Ned | V = (34,040,7) cm3, Beicota 50 Mmm, m = (95£2) r — | miT.,
npykuHa xkeéctkocTh (40+2) H/m — 1 mmT.,

npysxuHa xxéctkocts (10+2) H/m — 1 .,

rpy3bl Maccoit o (100+2) r. — 6 mT.,

nuHelnka nuuHoi 300 MM ¢ MIJLTUMETPOBBIMH I€NIEHUsIMH — | 1IT.,

Oarapeiiku — 2 mt., Mecto 2

Cocras Habopa 2:

DO N U AW

10.
11.
12.
13.

TpaHcnoptup — | mr.,

tepmomeTp oT 0 no 100 rpagycoB — 1 mit.,

MepHas JeHTa — | mrT.,

OTIWJIKH KeJIe3HbIe B OaHke — 1 miT.,

9MEKTPOMArHut — 1 mir.,

0JIOK KOH/IeHCATOpOB — 1 mIT.,

0J10K 1rOoA0B — 1 mmIT.,

JaMIIOYKa C HOMUHAJIbHBIM Hampsbkenuem 4,8 B., cuna Toka 0,5 A — 1 .,
pesuctop ¢ obo3Hauenuem R1, conporusnenue (5,7+0,5) Om — 1 .,
pe3uctop ¢ obo3nauennem R2, conporusnenue (4,7+0,6) Om — 1 mT.,
nepeMeHHbIN pe3uctop (peocrart), conporusienue 10 10 Om — 1 mr.,
JepKaTenb dKkpaHa — | mrT.,

HUTSHOM MAasTHUK C TPy30M, C IMyCKOBBIM MarHUTOM U C BO3MOXKHOCTHIO M3MEHEHUS JIJIMHBI

HUTH (1yIMHA HUTH HEe MeHee 50 cm.) — 1 miT.,
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14. HaboOp MPOBOJOYHBIX PE3UCTOPOB PIS (pe3ucTopsl 0OECIIEUMBAIOT MPOBEACHHUE HCCIIEIOBAHUS
3aBUCUMOCTH COMPOTHBJICHUS OT [UIMHBI, IUIOMIAAM TIOTIEPEYHOTO CEYCHHS U YJEIBHOTO
CONPOTHUBIIEHUS NMPOBOJIHMKA) — | MIT.,

15. 6yok moABWXKHBIN AuameTpoM 35 MM — 1 mmiT.,

16. xanumasipel — 1 KOMIUIEKT,

17. mpubop Aia u3yueHus: ra30BbIX 3aKOHOB — | MIT.,

18. my¢ra— 1 wr.,

19. nanka — 1 mrT.

Mecto 3

Cocras Habopa 3:

1. BompT™MeTp AByxmnpenenbHbiid (06 B., nena genenus 0,2 B.; 0-3 B., nena nenenus 0,1 B.) — 1 wr.,
2. ammepmetp aByxnpenenbHbiid (0-3 A., niena genenus 0,1 A.; 00,6 A., nena nenenus 0,02 A.) — 1 mr.,
3. HCTOYHHUK MHUTaHUS MOCTOSHHOTO TOKa (OaTapeifHbIil 60K C BO3SMOXXHOCTBIO PETYIHPOBKU
BBIXOJTHOTO HaNpspDKEHUs) — 1 miT.,

4. coeguHUTENbHBIE TPoBOAA — 20 MmIT.,

5. OpYCOK C KPIOYKOM U HUTHIO | mT.,

6. KaJoOpUMETp C KpBIMKOW (BHEUIHWUW CTakaH TMPO3pavHbId, BHYTPCHHHHA -
MOJTyTPO3PAYHBIN, CO MIKajnoi) — 1 wr.,
Mecro 4

CocraB Habopa 4:
1. cexkyHIOMEp AJIEKTPOHHBIN C TaTYUKOM W MPOBOJ JUIS MOJAKIIFOUEHUS UCTOYHUKA MUTAHUS;
JATYNKU CHA0XKEHBI CBETOMOAHBIMHA UHAMKATOPAaMH) — 1 MIT.,
0JI0K HEMOJBUXKHBIM Tuamerpom 35 MM — 1 mrT.,
KoY — 11mT.,
coOuparomas auH3a Nel, pokycnoe pacctosuue F1=(100+10) mm — 1 mT.,
cobuparomas nuH3a Ne2, ¢pokycHoe pacctosinue F2=(50+£5) mm — 1 mt.,
pacceuBatonias aunH3a Ne3, ¢pokycHoe paccrosiaue F3=(7545) mm - 1 mrt.,
3KpaH — lmr.,
KaTyIlIKa — MOTOK — | miT.,
Mar"gut — 1 mr.,
10. xommac — 1 mr.,
11. ocBerutens — 1 mr.,
12. moayuuavuHIp C MJIAHIIETOM ¢ KPYrOBBIM TPAHCHOPTUPOM — 1 MIT.,
13. 3epkano — lmir.,
14. nazepnas yka3ka — 1 mr.,
15. monmsapoun B paMke — | KOMILIEKT,
16. menu KOnra— 1 mr.,
17. mudpakuuonHas pemerka 600 mTpuxoB /MM, — 1 mT.,
18. mudpakumonnas pemerka 300 mrpuxos /MM. — 1 mmT.,
19. rpy3 HaOOpHBIN ycTaHaBIMBAeT Maccy ¢ marom 10 r. — 1 mr.,
20. cnaiing «Mogens npeameta» (Oyksa F) — 1 mT.,
21. peiitep — 1 mit.,
22. peuTep ¢ TOMOJHUTEILHBIMU MAarHUTaMH — | TIT.
Nudopmanuonnoe odecnevyenune
Jns mpoBelneHMs 3aHATHM HEOOXOAWMBI: HOYTOYKH, KOMIBIOTED C BBIXOJAOM B HHTEpHET,
AJIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI (MYIbTUMEINA IPE3EHTAIUN, HMHTEPAKTUBHBIE UTPbI, BUJEO).
1. Odunmansubiil calT MunuctepcrBa npocsemienus PO. [DnekrponHslit pecypce] / Pexum
nocrtymna: http://ed.gov.ru
2. MenuaobpasoBanue B Poccum [OnexkrtponHblii pecypc] / Pexum nocryma:
http://mediaeducation.ru
3. Lentp undopmaruzanuu Munucrepcta npocenienuss PO [Dnexktponsslil pecypc] / Pexxum
nocrtymna: http://informika.ru
4. Poccuiickoe 1mKonbHOE 00pazoBaHue [DneKTpoHHbIH pecype] / Pexum pocryna: http://
school.eddo.ru
5. EcrtecTBeHHO-Hay4HbIIl 00pa3oBaTeNbHbIN NOpTal [DIeKTpOHHBINH pecypc] / Pexxum nocryna:
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http:// en.edu.ru/db/sect/1798/

6. Meroauueckass ciuyx06a. W3marenbctBo «BMHOM. JlaGopaTopuss  3HaHUI»
[DnexTpoHHBIN pecypc]. — Pexxum nocrtymna: https:/Ibz.ru/index.php

7. Anroputmbl pemieHus 3amad 1o ¢usmke: https:/multiurok.ru/blog/http-festival-
Iseptember-ru.html

Kanposoe o0ecnieuenue

Peanmuzanms  IlporpamMmel  oOecrieueHa paOOTHUKAMH B COOTBETCTBUM C  TpeOOBaHUSMU
®enepanpHoro 3akoHa oT 29.12.2012 1. Ne273-d3 «O6 obpazoBanmu B Poccuiickoit denepamum»:
mejaror, UMEIOIIMH  MeJaroruyeckoe  oOpa3oBaHME,  KOTOPBIM  I'paMOTHO  OCYIIECTBIISET
00pa3zoBaTenbHbBIN MPOIIECC.

®@opMbI aTTECTALMN/KOHTPOJIA

Ha Bcex sramax peanm3anuy JONOJHUTEIBHOW 00meoOpa3oBaTeabHON 00IIepa3BUBAIOIICH
nporpaMMbl  «Mup (U3MKM»  PEryJasSpHO MPOBOAUTCS MEAArOTMYECKUH KOHTPOJIb (MOHUTOPHHT
Ka4eCTBa OCBOCHUS YYaIIUMHCS POTPAMMBI).

[IpeameroM KOHTPOJS SBISIOTCA 3HAHWSA, YMEHHMS M HaBBIKM YYalUXCS, MOJYYCHHBIC B
pe3yJbTaTe OCBOCHHUS NMPOTPAMMBI, BHYTPEHHHE JIMYHOCTHBIE PE3yJIbTaThl 00ydaronmxcsi (OCBOCHHBIE
CHOCOOBI JeSITeIBHOCTH, TOTOBHOCTh K CAMOPa3BUTHIO M CaMOOOpa30BaHMIO), 0003HAYECHHBIE LIENbI0 U
3a71a4aMy TIPOrPaMMBI.

MOHUTOPUHT TPOBOAMTCS TOCPEACTBOM BXOAHOTO, TEKYIIETO, MPOMEXKYTOYHOTO M JUIA
OTCIIC)KUBAHMS PE3yJIbTATUBHOCTH HA MPOTSHKEHUH BCETO MpoIecca 00YYEHUs OCYIIECTBISIFOTCS:

Bxoonas oOuacnocmuka (CeHTSIOpb) — TO3BOJIAET BBIIBUTH YPOBEHBb IIOATOTOBICHHOCTH H
BO3MOKHOCTH JETeH IS 3aHATHS JaHHBIM BHIOM JesATeIbHOCTH. [IpOBOAMTCS Ha MEpBBIX 3aHATHIX
JIAHHOM IPOrPaMMBl.

Texywuii konmpons (B TEYEHHE BCETO Y4EOHOTO roja) — HPOBOAUTCSA IIOCIE TPOXOXKICHUSI
KaXJI0M TeMbl, 4TOOBI BBIIBUTH MPOOENbl B YCBOGHHH MaTepualia M Pa3BUTUH OO0YyYaroIIuXxcs,
3aKaHYMBAETCSI KOPPEKIMeH yCBOGHHOro Marepuana. Dopmbl NpPOBENECHHUS: OIPOC, BHINOJHEHUE
NPaKTUYECKUX paboT, 1a00paTOpHBIX paboT, 3alUTa UCCIEI0BATEIBCKIX PAOOT.

Ilpomesicymounaa ammecmayus — IPOBOJUTCS B CEpeANHE yueOHOTro roja (1ekadbpb) U B KOHIIE
rofa OOy4eHHs IO W3YyYEHHBIM TeMaM, pas3jieiaM Jjs BBISABICHHS YPOBHS YCBOGHHS COJCpPKAHUS
IpOrpaMMbI U CBOEBPEMEHHOI KOPPEKIMHU ydeOHO-BOCHHUTATEIbHOTO mpouecca. dopma mpoBeneHHUS:
3alUTa UCCIEI0BATEIbCKIX PaboT. Pe3ynbraTsl GUKCUPYIOTCS B OLICHOYHOM JIHCTE.

Hmozoswiti konmpons — IPOBOAUTCA B KOHIIE To1a 00y4eHus (Mail) ¥ O3BOJISET OLIEHUTh YPOBEHb
pe3yJIbTaTUBHOCTH OCBOEHHUSI NPOrpaMMbl 3a Bech nepuoja oOyuyeHus. dopma HpoBeIeHHs: 3aluTa
HCCJIEIOBATEIBCKUX pabOT UTOrOBOTO KOHTPOJIS.

OneHo4yHbIe MAaTEPHAJIBI

®opma npoBeIeHNs: 3aIUTa IPOEKTHBIX PadoT.

PeOGsiTa BRIMONMHAIOT paboOTy Ha BEIOPaHHYIO TEMY.

IIpoexTHBIC pabOTHI

Cpenu pa3HOOOpa3HBIX HaNpaBICHUH COBPEMEHHBIX IENAarornyecKMX TEXHOJOIMH Bery- Iiee
MECTO 3aHUMAET MPOEKTHO-HUCCIIEI0BATENbCKasl ASSITENbHOCTD yyaluxcs. ['aBHas ee unes
— 3TO HAIPABICHHOCTb y4eOHO-N03HABATEIbHON NEATEIbHOCTH Ha PE3yJbTaT, KOTOPBIM MOJIydaeTcs
IpU pEIIeHUH TPAKTUYECKOH, TEOPETHUECKO, HO 00s3aTeIbHO JTMYHOCTHO U CO- LUAIBHO 3HAYMMOMN
MPOOJIEMBI.

Ilpumepnvie memot npoekmuvlx padom

13-14 ner

1. 3mepenue GpU3HMUECKUX XapaKTEePUCTUK JOMAIIHUX KUBOTHBIX.

2. ITpuGopsl 10 pU3UKE CBOUMHU PyKaMH.

3. KaproTeka omnbITOB U 3KCIIEPUMEHTOB 10 (hU3HKE.

4. ®u3MKa B UTPYILIKaAX.

5. I'me )kuBET 31EKTPUIECTBO?

6. ATMOc(epHOe AaBleHHE Ha IPYTUX IJIaHeTax.

7. ®u3MKa B CKa3Kax.

8. IIpocTeie MEXaHU3MBI BOKPYT Hac.

9. ITouemy macio B BoJie HE TOHET?

10. ITapycHUKU: UCTOPHUSI, IPUHLIUIT JBUKECHHUSL.
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11. Ompenenenue MIOTHOCTH TeTpaaHoi Oymaru u coorBercTBre €€ ['OCTy.
12. Muds u erenasl GU3NKY.

13. Jlerena 06 OTKpPBITHH 3aKOHA ApXuMe/a.

14. Kak onpenenuts BBICOTY JIepeBa C MIOMOIIBIO TOJIPYYHBIX CPEACTB?

15. UccnenoBanue koddpuipienTa TpeHus 00yBH 0 pa3IMYHYI0 TOBEPXHOCTb.
16. I3MepeHue MI0THOCTH TENa YEJIOBEKA.

17. U3mepeHue BBICOTHI 3JJaHUSI Pa3HBIMHU CITOCOOAMH.

18. 3mMepeHne BpeMeH! peakliiy MOIPOCTKOB U B3POCIIBIX.

19. 3uma, ¢pusnka U HapOHBIC PUMETHI.

20. JIpixaHue ¢ TOUYKH 3pEHUS 3aKOHOB (PU3HKH.

21. JlelicTBHE BBITAIKUBAIOIICH CHJIBI.

22. ApxumenoBa cujla U 4YeJIOBEK Ha BOJIE.

23. ArperatHoe COCTOSIHUE XKeEJlE.

15-17 ner

. ApTepuanbHOe JaBIICHUE.

. AT™Moc(epHOe JaBiieHHE — IOMOIIHUK YeJIOBeKa.

. BnaxxHocTh BO3iyXa M €€ BIUSHUE HA KU3HEAESITEIbHOCTD YEJIOBEKA.

. BnusiHue 6my’kaaromero Toka Ha KOppo3Hi0 MeTaslia.

. BiinsiHue BHEIIHMX 3BYKOBBIX Pa3ApakKUTEIEH Ha CTPYKTYpPY BOJBI.

. BnussHME MarHUTHOW aKTUBAlMU HA CBOMCTBA BOJBI.

. Bnusinue o0yBH Ha ONOPHO-/IBUTATENIbHBIN anmapar.

. BozneiicTBue MarHuTHOTO 10JIs HAa OMOJIOTHYECKHE OOBEKTHI.

. BelpamuBanue KpuCTaIoB U3 pacCTBOPOB Pa3IMYHBIMU METOJAMM.

10. BeIpanuBanyue KpUCTAJIJIOB TOBAPEHHOM COJIM M caxapa U u3yueHue ux (popMsl.
11. I'maz. Jedext 3penus.

12. 3anumaTenpHble PU3NYECKUE OTBITHI Y BAC AOMA.

13. 3mMepenue maoTHOCTU TBEPABIX T€J Pa3HBIMH CIIOCO0AMHU.

14. 3mepeHue cuiibl TOKa B OBOILAX U (PpyKTax.

O 0 1IN DN K W —

15. V3mepeHue CONMpOTHBIICHUSI U YJEIBHOIO CONMPOTUBIICHUS PE3UCTOpa ¢ HauOOJbIIEH
TOYHOCTBIO.

16. UccnenoBanne NCKyCCTBEHHBIX HCTOYHHUKOB CBETA, IPUMEHSAEMBIX B LIKOJIE.

17. U3ydyeHne npuuuH U3MEHEHMS BIAKHOCTH BO3yXa.

18. Ucnapenue B npupojie U TEXHUKE.

19. Ucniapenue u BIaXXHOCTD B KU3HU JKUBBIX CYILIECTB.

20. Ucnapenue u KOHJEHCAIMs B )KUBOU MIPUPO/IE.

21. Ucnonw3zoBanue sHeprun CosHIa HA 3eMIIe.

22. HccnenoBanue IBUKEHMSI Kalellb dKUAKOCTU B BA3KOU cpeje.

23. MccnenoBaHue 3aBUCUMOCTH aTMOC(EPHOTO AABJICHHS U BIAXXHOCTH BO3yXa OT BbICO- ThI
KOHTPOJIBHOM TOYKH.

24. MccnenoBaHue 3aBUCUMOCTH JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT TEMIIE-
paTypsl.

25. HccnenoBanye 1 M3MEpPEHHNE TEMIIEPATYPHI TUIABIEHUS )KUIKUX CMECEH.

MeToanueckue MaTepuaJIbl

Jls akTHBM3AIMK 1TO3HABATEIBHOIO MHTEPECA YUALIUXCS NMPUMEHSIOTCS CIEIYIOIINE METOIbI:

- HCHOJb30BaHUE MH(OPMALIMOHHO-KOMMYHHMKATHBHBIX TEXHOJIOTUH (IIOKa3 TOTOBBIX
KOMIIBIOTEpHBIX Npe3eHTanuii B PowerPoint,

- COCTaBJICHHE YYalIMMHUCS KOMIIBIOTEPHBIX Mpe3eHTauuii B mporpamme PowerPoint, pabota B
cetu HTEpHET),

- YCTHBIE COOOIIEHUS yyalluxcs, Hamucanue pedeparoB, BHIIOIHEHUE MPAKTHUECKUX padoT ¢
AJIEMEHTaMH UCCIe0BaHNUS.

[lppn peanu3auuu OPOrpaMMbl HCHOJIB3YIOTCA  CIEAYIOUIME Memoobl  OOYYeHUs.:
00BSACHUTENBHO-UIUTFOCTPATUBHBIH,

PENPONYKTUBHBIH,

METO/bI MPOOJIEMHOr0 00yUYeHHs, YACTUUHO-ITIOUCKOBBIE.

Cnosecnwiti memoo obyuenus (6ecena) Mo3BOISAET MepenaTh OONbIION 00beM HHpOpPMALUU B
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MUHUMAJIbHBIN TPOMEKYTOK BPEMEHHU.

Haensonoii  memoo obyuenuss (AE€MOHCTpalds CXEM, PHUCYHKOB, BHICOMATEpPUAJIOB)
npeIHa3HayeH JUIsi HarJsJHO-9YYBCTBEHHOTO O3HAKOMJICHHSI OOYYarOIIMXCS C  SIBICHUSIMH,
MpoIieccamMmu, 0ObEKTaMHU.

Ipakmuueckuii  memoo o00yuenuss (NIpaKTUUECKOe 3aJaHue, JabopaTopHas padoTa)
UCIIOJIB3YETCSI C 11eJIbI0 (POPMUPOBAHUS HAaBBIKOB U YMEHUH, YIIIyOJIeHUsI 3HAHUI 00y4aroniuxcs.

C uenpio co3aHUS YCIOBHM JUIS AKTUBHON COBMECTHOM IESATENLHOCTH OOYYaroIIUXCs,
o0ydaromuxcsi ¥ MeAarora B pa3HbIX Y4YeOHBIX CHUTYalMsSX HCIOJIb3YIOTCS MPUEMBbl TEXHOJOTUHU
COTpYAHUYECTBA.

[IpumMeHeHne UIrpOBBIX TEXHOJOTHUW IO3BOJSIOT MPOBOJIUTH 3aHATHS B HETPAJUIMOHHOU
dbopme.

[Tpu peanuzanuu MporpaMMbl B y4eOHOM MPOIIECCE UCTONB3YIOTCS METOIUYECKHE MOCOOus,
TUJaKTHYECKUe MarepHualibl, GOoTO U BHIEOMATEepUAIIbl, ECTECTBEHHOHAYYHbIE JKypHaJbl U KHUTH,
MaTepHuabl Ha AIEKTPOHHBIX HOCUTENSAX.

Peanuzanusi mporpaMMbl OCHOBBIBAETCSI Ha OOLIEAMIAKTUYECKUX MPUHLHUIAX: JOCTYITHOCTH
MOCJIEI0BATEIbHOCTH, CHCTEMHOCTHU, CBSI3U TEOPUH C MMPAKTUKOM.

Oco000 akTyanbHBIMU TIPU PEATU3ALNN TPOTPAMMBI PU3HAIOTCS CIACAYIOUINE PUHITHUIIBL:

Ipunyun wmayunocmu GOpMUPYET y y4YalIUXCA TOHATUS Yepe3 PACKPBITUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€W SBJIEHUH, MPOLIECCOB, COOBITU; MPOHUKHOBEHUE B CYIHOCTH SIBICHUU U
COOBITHIA; PACKPBITUS HMCTOPUU PA3BUTHS KYyJIbTYphl, OOpPHOBI TEHICHIMI, OpHEHTAllMU Ha
MEXIUCITUTUTMHAPHBIEC HAYYHBIE CBSI3KH.

Ilpunyun ceasu obyueHus ¢ JHCU3HbIO PEANU3YyEeTCs Yepe3 HCIOJIb30BAaHHE Ha 3aHATHUAX
KU3HEHHOTO OIbITa Yy4YallluXcs, NPUOOPETEHHBIX 3HAHUNH B MPAKTUYECKOW JIEATENbHOCTH,
PaCKpbITHE MPAKTUYECKON 3HAUYMMOCTH 3HAHUM.

Ipunyun sepucmuueckoli cpedbi O3HAYAET, YTO B COLMAJIBHOM OKPYKEHHUH IOMUHHPYIOT
TBOpPUYECKHE Hauyaja IpU OpraHu3aluu JAesTeabHOoCcTH oObeauHeHus. Ilpu 3TOM TBOpUECTBO
paccMaTpuBaeTcs Kak HeoOXOoAMMash COCTaBIISAIOLIAs JKU3HM KaXIOro 4YeloBeKa M Kak
YHUBEPCAIbHBIM KPUTEPHUNA OLIEHKH JIAYHOCTH U OTHOLICHUH B KOJUIEKTHBE.

Ipunyun npupooocoobpasnocti. BocnuTtaHue JTOHKHO OCHOBBIBATHCSI HAa HAYYHOM
MOHMMAHUU E€CTECTBEHHBIX U COLIMAJIbHBIX IMPOIIECCOB, COIIACOBBIBATHCS C OOLIMMH 3aKOHAMH
pa3BUTHA 4YeJIOBEKa cOOOpa3HO ero monay u Bo3pacty. OOpa3oBaHHE CTPOUTCS B COOTBETCTBHHU C
pUPOJI0i pebeHKa, ero NCUXMUEeCKON KOHCTUTYIMEH, ero ClIoCOOHOCTSAMHU.

Hcnonb3yemoe o0opy10BaHuE:

Habop s naGopatopHbix paboT no «Mexanukey, «Ontukey, «DIeKTpUUECKHe SBICHUS,
HOYTOYK.

bubauorpaduyecknii cnucoxk

1. BHeypouHas JesTelnbHOCTh LIKOJBHUKOB. MeToAnYeckuii KOHCTPYKTOp: MocoOue ams
yuurenst/ JI.B. I'puropses, I1.B. Crenanos. — M.: IlpocBemenue, 2011. — 223 c. — (Crangaptsl
BTOPOT'O TIOKOJIEHMS).

2. BHeypouHas AesaTenbHOCTh. [IpMMEpHBIN IUIaH BHEYPOUHOM JAESTEIBHOCTH B OCHOBHOM
mikone: nmocodue st yuutens/. B.I1. Crenanos, J[.B. I'puropseB — M.: Ilpocsemenue, 2014. — 200
¢. — (CrapmapTsl BTOPOTO MOKOJIEHUS).

3. 3anumarenbHble onbITH O ¢u3uke. ['opes JILA. — M.: IIpocsemenue, 2010.

4. bnynoB M.U. becenp o ¢pusuxe. — M.: [Ipocsemienue, 1984. 5.1 anpnepmreiin

JL.A. 3npaBcTBYii, pusuka, — M.: Jlerckas nuteparypa, 1973. 6.1lepensman S.1.

3anumartenpHas ¢puszuka: B 2-x 1. — M.: [IpocBemenue, 1972.

7. BypoB u np. @poHTaNBHBIE KCIIEPUMEHTAIBHBIC 3a1aHus 10 (pu3uke B 6-7 kimaccax. — M.:
IIpocsemenue, 1981.

19



	I. Комплекс основных характеристик дополнительной общеобразовательной общеразвивающей программы
	​ Пояснительная записка
	​ Уровень освоения программы
	​ Актуальность программы
	​ Отличительные особенности программы
	​ Адресат программы
	​ Объем и сроки освоения программы
	​ Формы организации образовательного процесса
	​ Особенности организации образовательного процесса.
	​ Состав группы
	​ Режим занятий
	​ Цель и задачи программы
	Задачи:

	​ Содержание программы
	​ УЧЕБНЫЙ ПЛАН
	Вводное занятие Цели и задачи программы
	Раздел 1. Физические методы изучения природы: теоретический и экспериментальный
	Раздел 2. Строение вещества. Проявление его свойств в природе и технике
	Раздел 3. Методы исследования механических явлений
	Раздел 4. Физика вокруг нас
	Раздел 5. Методы исследования тепловых явлений
	Раздел 6. Методы исследования электрических явлений
	Раздел 7. Электромагнитные явления
	Раздел 8. Методы исследования оптических явлений

	​ Планируемые результаты
	II. КОМПЛЕКС ОРГАНИЗАЦИОННО-ПЕДАГОГИЧЕСКИХ УСЛОВИЙ
	​ Условия реализации программы
	Мебель кабинета:
	Оборудование:
	Лабораторное оборудование:
	​ Информационное обеспечение
	​ Кадровое обеспечение
	​ Формы аттестации/контроля
	Проектные работы
	13-14 лет
	15-17 лет
	​ Методические материалы
	​ Библиографический список


