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TOUYKA \!Pocm

CornacoBaHo VY TBEP)KACHO . |

PykoBoauTeNb Jupextop .~

[lenTpa oGpazoBaHus MOY, ¢, Ne 11

«Touka pocra» 52 W T.A. MaTrBreHKO
3@]25 B.B. TopocsiH [pikas 6 Ne 91 o 01.09.2025

JONOJIHUTEJIBHASI OBIUEOBPA30BATEJIbHAS
OBLIEPA3BUBAIOLLIAS ITPOI'PAMMA
«KCHEPUMEHTAJIbHASI ®U3UKA»

(ecTeCTBEHHOHAYYHASI HANIPABJIEHHOCTD)

[leneBas rpynmna: 7-9 kinacc
KonuuecTBo yacos:

7 knacc — 34 yaca (1 yac B Hezeno)

8 kimacc — 34 yaca (1 yac B HeJeJ10)

9 knacc — 34 ygaca (1 yac B HexemO)
Cpok peanuzaluy Nporpammel: 3 roaa

ABTOP-COCTaBUTE!Ib:
Pynenxo JImutpuit Bnagumuposuu,
rearor JOMOJIHUTEILHOro 00pa3oBaHus

c. Anekcaniposckoe, 2025 roa



IHosicHuTeIbHAA 3aIHCKA

dusnueckoe 00pa3oBaHUME B CHCTEME OOILIEro M CPEJAHEro 00pa30BaHUsA
3aHMMaeT OJHO U3 BeIyllUX MecT. JSBiusaich (yHAAMEHTOM HAay4HOI'O
MUPOINOHMMAHHUS, OHO CIIOCOOCTBYET (POPMHUPOBAHUIO 3HAHMM OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAaHUS OKPYXKAIOLIETOo MUPA, (PYyHIAMEHTAIBHBIX Hay4HBIX
TEOpUN M 3aKOHOMEPHOCTEH, (OPMHUPYET y y4YalllUXCsi YMEHHUS HUCCIENoBaTh U
OOBSICHATH SIBJICHUS IPUPOJIBI U TEXHUKH .

Kak mikonbHbI mpeamer, ¢usnka o0JafaeT OrpOMHBIM T'yMaHUTapHBIM
MOTEHINAJIOM, OHa aKTUBHO dbopmupyet VHTEJUIEKTYyaJIbHbIE U
MUPOBO33peHYECKUE KauecTBa JuuHOCTU. Juddepennmanus npeanogaraet Takyko
OpraHu3alyio npouecca OOy4YeHHs, KOTOpas Y4YWMTHIBAET WHIUBUIYaAJIbHbBIE
OCOOCHHOCTH y4alluXcsi, MX CHOCOOHOCTH U HWHTEPEChl, JIMYHOCTHBIM OIIBIT.
Juddepenunanust o0yyeHus: pU3MKE MO3BOJSAET, C OJJHOM CTOPOHBI, 00ECIIEUHTD
0a30BYIO0 MOJATOTOBKY, C JIPYIrOW — YAOBJIETBOPUTH MOTPEOHOCTH Ka)KJOTO, KTO
IPOSIBIISIET UHTEPEC U CHOCOOHOCTH K MPEAMETY U BBIXOJAUT 33 PaMKU M3y4YEHUS
(U3KKH B IIKOJIBHOM Kypce.

Pabouas mnporpamma 3aHATHII BHEYpPOUYHOM JEATEIBHOCTH MO (PU3HKE
«Du3uka B 3a7adax M DIKCIEPUMEHTax» IMpeAHa3HayeHa Uil OpraHu3aluu
BHEYpOUHOI aesrenbHOCTH «Touka pocray obywaroumxes 7, 8, 9 kiaaccoB MOY
OOLII Ne 11.

Cpok peanuzamuu MporpaMMsal: 3 To/a.

JlanHas mporpamma Mo3BOJISIET 00YYaIOIKUMCS O3HAKOMUTBHCSA ¢ METOJAUKOU
OpraHu3aluu U MIPOBEACHUS AKCNEPUMEHTAIbLHO-UCCIIEI0BATEIbCKON
NeSATEIbHOCTH B COBPEMEHHOM y4eOHOM Mpolecce Mo (PU3MKe, 03HAKOMUTHCS CO
MHOTMMHM HMHTEPECHBIMU BONpOcaMH (QU3MKKM Ha JAaHHOM JTane oO0y4eHwus,
BBIXO[SIIIMMU 332 paMKM LIKOJIBHOM MIPOrpamMMmbl, PaclIMPUTh LEJIOCTHOE
IpeJCcTaBlICHUE O MpodJieMe AaHHOM HayKu. DKCIEpUMEHTalbHas AESITEeIbHOCTD
Oyaer cnocoOCTBOBaTh pPAa3BUTHIO MBICIUTENBHBIX ONEpaluid U o0meMy
WHTEJUIEKTYaJIbHOMY Pa3BUTHIO.

He meHee BaXHbIM (DaKTOpPOM peanu3aluu JaHHONW HPOrpaMMBbl SIBISETCA
CTpEMJICHHE DPa3BUTh Yy YYallIUXCS YMEHHE CaMOCTOATEIbHO padoTaTh, AyMarth,
HKCIEPUMEHTHUPOBATh B YCIOBUAX Jaboparopun neHTpa «Touka poctay, a Takxke
IPUMEHSATH MMOJTYYEHHbIE 3HAHUS IS PELICHUS] KAU€CTBEHHBIX, KOJTMYECTBEHHBIX U
HKCIIEPUMEHTAJIBHBIX 3a7ad pa3iuyHoil cioxkHocTH. CojepkaHue MNporpaMMbl
COOTBETCTBYET IMO3HABATEIbHBIM BO3MOMXHOCTSIM IIKOJBHUKOB M TMPEIOCTABISAET
UM BO3MOXKHOCTh pa0OTaThb Ha YpOBHE MOBBILIEHHBIX TpeOOBaHUM, pa3BHUBas
y4eOHYI0 MOTHBALIUIO.

Oco0EHHOCTBIO TAaHHOM MPOrpaMMBbl SIBJIETCS TO, YTO:

* OHAa HalpaBJ€Ha Ha JOCTIKEHHE OOydyaroluMucs B OOJblIeH CTeneHu
JUYHOCTHBIX W METAIPEIMETHBIX PE3YNIbTATOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEH yJalluxcs;

® [IOCTENEHHO BBOJUTCA MPOEKTHAsI MAESITENIbHOCTh — OT MHUKPO-TIIPOEKTOB B
7 Kjacce J10 MHIWMBHUAYaJbHBIX IIPOCKTOB B § Kilacce;

* YacTh y4eOHOTro BpeMEHHU OTBEJICHA Ha peleHue 3a1ad B popmare PISA.
Peanuszanus nporpaMmMbl o06ecnie4nBaeTcsi HOPMATHBHBIMYU JOKYMEHTAMM:



1. OenepanbHbiil 3aK0H 0T 29.12.2012 No 273-03 (pen. ot 31.07.2020) «O06
oOpazoBanuu B Poccuiickoit deaeparuu» (C W3M. U JOI., BCTYI. B CHIy C
01.09.2020).
2. [TacriopT HanumoHanbHOrO MpoekTa «O0pazoBaHue» (YTB. MPE3UIUYMOM
Cosera npu IIpesunenre PO no cTpaTernyeckoMy pa3BUTHIO U HAIMOHAIbHBIM
npoekTam, npoTokoii oT 24.12.2018 Ne 16)
3. I'ocynapctBenHass mnporpamMma Poccuiickont ®epepauuu «Pa3Butue
obOpazoBanus» (yTB. [locranoBnenuem [IpaButensctBa PD ot 26.12.2017 Ne 1642
(pen. or 22.02.2021) «OO0 yTBEpkKAECHUH TIOCYJAPCTBEHHON IMPOrpaMMBbI
Poccuiickoit ®enepannn «Pa3zButue 00pa3oBaHUD.
4. [TpodeccuonanpHbIii CTaHJAPT «IIenaror (memarornyeckas
JESITEIbHOCTh B JOIIKOJIBHOM, HAa4aJbHOM OOIIEM, OCHOBHOM OOINEM, CpelHEM
oOiiemM 00pa3oBaHuM), (BOCHUTATENb, yuuTeNnb)» (pea. ot 16.06.2019) (Ilpuka3
MunucrepcTBa Tpya u coranbHoi 3amuThl PO ot 18 okTa6ps 2013 1. Ne 544H,
C U3MEHEHUSAMH, BHECEHHBIMH MPUKA30M MHUHUCTEPCTBA TpyAa U cou3aiuTel PO
ot 25.12.2014 Ne 11158 1 o1 5.08.2016 1. No 422H).
S. MeTtonuueckue peKoOMEHIAIUH 10 CO3/IaHUI0 U GYHKIIMOHUPOBAHUIO B
o011eo0pa3oBaTeNbHBIX OPraHU3aLMAX, PACIIOIOKEHHBIX B CEJILCKOH MECTHOCTHU U
MaJibIX TOpOJIax, IIEHTPOB 00pPa30BaHUSI €CTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOU
HaIlpaBJICHHOCTEN («Touka  poctay) (YTBepkIieHbl  pacHopshKEHUEM
MununcrepcTBa npocsemenns Poccniickon @enepanun ot 12 suBapsa 2021 r. Ne P-
6)

Heab u 3apaun:
Onupasice Ha WHAUBUIAYAJIbHBIE O0pa30BaTENbHBIE 3alPOCHl U CIHOCOOHOCTH
KOKJIOT0 pedeHKa MpHU peaau3alydyd TpOorpaMMbl BHEYPOUHOU NEATEIBHOCTH IO
busnke «Pu3nka B 3a/1a4ax U IKCIEPUMEHTAaX», MOKHO JOCTUYb OCHOBHOM LeJIN
- Pa3BUThb y 00y4aloUXcs CTPEeMJICHHE K JajbHeleMy caMooIpeae/IeHHIO,
HHTE/UICKTYaJIbHOM, HAY4YHO W MNPAKTUYECKOH CaMOCTOATEILHOCTH,
NMO3HABATEJIbHON AKTUBHOCTH.
Jlnst peannzanuu 1enei Kypca TpedyeTcs pelieHne KOHKPETHBIX MPAaKTHYECKUX
3a1ad4.

OcHOBHBIE 32/12a41 BHEYPOYHOI1 1eATEJIbHOCTH 110 PU3UKHU:

. BBISIBJICHUE HHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH
y4aluxcs K pa3IMuHbIM BUIaM IS TeIbHOCTH;

. dbopMupoBaHHUE TPEACTABICHUS O SBJICHUSAX M 3aKOHAX OKPYXKAIOIIETO
MHUpPA, C KOTOPBIMU IIKOJbHUKY CTAJIKUBAIOTCSI B TOBCEIHEBHOM JKU3HU;

. dbopmMupoBaHUE IPEACTABICHUS O HAYYHOM METO/IC MO3HAHMUS;

. pa3BUTHE MHTEPECA K UCCIIE0BATEIbCKOM IEATeTLHOCTH;

. pa3BUTHE OTNIBITA TBOPUYECKOU JEATEIBHOCTH, TBOPUYECKUX CITIOCOOHOCTEH;

. pPa3BUTHE HABBIKOB OPTaHU3AIIMN HAYYHOTO TPY/a, padOThI CO CIIOBAPSIMU
W SHIIUKJIONE UMY,

. CO3[JaHME YCIOBHM JUisl pealu3allii BO  BHEYPOYHOE  BpeMsi
MPUOOPETEHHBIX YHUBEPCAIBHBIX YUCOHBIX ICUCTBUI B YPOUHOE BPEMSI;

. pasBuTHE OmbiTa  HeDOpManTbHOTO  OOIIEHWS, B3aMMOJICHUCTBHS,

COTPYIHUYECTBA; PACHIMPEHUE PAMOK OOIIECHUS C COIIMYMOM.



. dbopMHupoBaHWE HABBIKOB IOCTPOCHUS  (PU3MYECKMX MOJACIeH U
ONPEAEIICHUS TPAHULL UX IPUMEHUMOCTH.

. COBEPILICHCTBOBAHME YMEHHM TNPUMEHSATh 3HAHUS 10 (U3UKE IS
OOBSICHEHHUS SBJICHUI MPUPOIbI, CBOMCTB BEIIECTBA, pelleHUs (PU3NUECKUX 3a/1ad,
CaMOCTOATENILHOTO MPUOOPETEHUST U OLIEHKHM HOBOM HMH(popManuu (HU3N4ecKoro
coJiep>KaHusl, UCTIOJIb30BAHMSI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

. UCIIOJIb30BaHUE TMPUOOPETEHHBIX 3HAHUN M YMCHHMHA JUIS PCIICHUS
NPAKTHYCCKHX, )KU3HCHHBIX 33]1a4;

. BKIIIOUCHUE  YJaIIuXcCs B pa3HOOOpa3HyIO HESITeTbHOCTD:
TEOPETUIECKYI0, TPAKTUICCKYIO, aHATUTHICCKYIO, ITOUCKOBYIO;

. BBIpa0OTKa THOKWX YMEHUH TEPEHOCHUTHh 3HAHUS W HABBIKM Ha HOBBIC
dbopmbI yaeOHOI paboTHI;

. pa3BHUTHE COOOPA3UTEIHLHOCTH U OBICTPOTHI PEAKIIUU IIPH PEIICHUHA HOBBIX

pa3IUYHBIX (U3UYECKUX 3a]a4, CBSI3aHHBIX C MTPAKTUYECKOM JESITEIIbHOCTHIO.

IlnanupyemMblie pe3y/ibTaThl

JocTuxeHne IaHUPYEeMbIX pe3yJIbTATOB B OCHOBHOM IIKOJIE IPOUCXOIUT B
KOMILIEKCE HCIOJIb30BAHMS YETBIPEX MEKIUCIUIUTMHAPHBIX y4eOHBIX
nporpamm  («DopmupoBaHue
YHUBEPCAIBbHBIX Yy4eOHBIX JAeicTBuit», «PopmupoBanue WNKT-kommnereHTHOCTH
00yJarOIIUXCS,
«OCHOBBI y4EOHOMCCIIEIOBATEIBCKOW M TMPOEKTHOU JAESATEIBHOCTHY», «OCHOBBI
CMBICIIOBOTO UYTE€HHUS U pabOThl C TEKCTOM») M YYEOHBIX MNPOrpaMM IO BCEM
npeaMeTraMm, B ToM uucie no ¢usuke. Ilocne n3yyeHuss nporpaMMbl BHEYPOUHOH
nesTenbHoCcTH «PU3HKa B 33/1a4axX U SKCIIEPUMEHTAxX» 00y4aroluecs:
. CUCTEMATU3HUPYIOT TEOPETUYECKUE 3HAHUS M YMEHHS IO PELICHUIO
CTaHJAPTHBIX, HECTAHJAAPTHBIX, TEXHUUECKUX W OJUMITUAIHBIX 3a/1a4 Pa3IuIHbIMU
METOJaMU;
. BBIPAOOTAIOT UHAMBUYATbHBIN CTHIIb PEIICHHs (PU3NYECKUX 3a7ad.
. COBEPIIICHCTBYIOT yMEHHUS Ha TIPAKTUKE IOJH30BATHCA MPUOOpaMH,
MPOBOJIUTh M3MEpPEHUs (U3UYECKUX BEIUYUH (OMpEAeNaTh I1IEHY JIeJeHus,
CHUMATh MOKa3aHMs, COOMIOAATh MPaBHIa TEXHUKHU 0€3011aCHOCTH);
. Hay4yaTcs TOJb30BaThCs MPUOOpPaAMHU, C KOTOPHIMH HE CTaJKHUBAIOTCS Ha
ypokax (hU3UKU B OCHOBHOM IIIKOJIE;
. pa3paboTaOT U CKOHCTPYUPYIOT MPUOOPHI U MOJETHU ISl TIOCIEAYIOIIeH
paboThl B kKabuHeTe (PU3UKH.
. COBEPUICHCTBYIOT HAaBBIKM INHCBMEHHOW M YCTHOM pEYM B IPOLECCE
HaIMKUCaHUsl UCCIIEIOBATEIILCKUX PAa0d0T, MHCTPYKIIUN K BBITTOJTHEHHBIM MOJEISM U
npubopaM, MNpH BBICTYIUICHUSX Ha HAYYHO — TMPAKTHYECKUX KOH(EPEHIUIX
pAa3IUYHBIX YPOBHEH.
. OTpeIeNAT JanbHEHIIee HampaBiICHUE Pa3BUTHS CBOMX CIOCOOHOCTEH,
chepy HaydyHBIX MHTEPECOB, OINpEACNHATCS C  BBIOOPOM  JTaTbHEHIIIETO
o0pa30BaTeILHOTO MapIIpyTa, AaibHeWmero mnpoduias oOydeHHs B cTapuiei
LIKOJIE.

Ilpeomemnuvimu pezynomamamu TPOTPAMMBI BHEYPOUHOMN JEATEIBHOCTH
SIBJISIFOTCSI:



OOy4aromuiics TMOJXYYUT BO3MOXKHOCTh 1S  (OPMHpPOBAHUS  CIETYIOIINX
IIPEIMETHBIX PE3yJIbTATOB:
* 3HAHUS O NPUPOJEC BAKHEHIIMX (PU3NUECKUX SIBICHUHM OKPYKAIOILIEro MHUpa U
NOHMMAaHUE CMbICIA (PU3UYECKHX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b H3YYEHHBIX
SIBJICHUU
* yMEHUS MOJb30BATHCA METOJAMU HAyYHOTO HCCIIEIOBAHUS SIBICHHUM MPUPOJIBI,
IPOBOJAUTh  HAOMIOAEHUS, IUIAHUPOBATh M BBINOJHATH  SKCIEPUMEHTHI,
oOpabaThIBaTh pe3yabTaThl U3MEPEHUM, MPEICTaBIATh PE3yNbTaThl U3MEPEHUN C
noMOIIbI0 Tabmun, rpadukoB U (Gopmyn, OoOHAPYKUBATH 3aBUCUMOCTU MEXKIY
(U3NYECKUMU BEIMYMHAMH, OOBACHATH IIOJyYEHHBIE pE3yJbTaTbl U J€JaTh
BBIBO/IBI, OLICHUBATh TPAHULIBI [IOTPEIIHOCTEN pE3yJIbTaTOB U3MEPEHNUI;
* YMEHHUS NPUMEHATHh TEOPETHUECKHUE 3HAHUS MO (U3MKE Ha MPaKTUKE, pelaTh
¢uznyeckue 3aaun Ha MPUMEHEHHUE MOTYYCHHbBIX 3HAHUM;
® YMEHUS M HABBIKM NPHUMEHSTh IMOJYYEHHbIE 3HAHHUS i1 OOBICHEHHS
NPUHLHANOB  JIEUCTBUSA  BAKHEMIIMX  TEXHUYECKUX  YCTPOMCTB, PEIICHUSA
NPaKTUYECKUX 3a7a4 MOBCEAHEBHOM »KM3HH, oOecreueHus Oe30IacHOCTH CBOEH
YKU3HH, PAIMOHAIIBHOTO MPUPOIONOIB30BAHMS U OXPAHBI OKPYXKAIOIEH CPEIbl;
o (¢dopMupoBaHue yOEXK/I€HUS B 3aKOHOMEPHOMN CBSI3U M [MO3HABAEMOCTHU SIBJICHUM
IPUPOJIbI, B OOBEKTUBHOCTH HAYYHOI'O 3HAHUS, B BBICOKOW IIEHHOCTH HAyKu B
Pa3BUTUHU MAaTEPUAIIBHON U TYXOBHOU KYJIBTYPHI JIFOJEH;
® Da3BUTHE TEOPETUYECKOrO0 MBIIUIEHUS Ha OCHOBE (OPMHUPOBAHUA YMEHUUI
yCTaHaBIMBATh (aKThl, pa3ivyaTh NPUYUHBI U CIEICTBHS, CTPOUTh MOEIU H
BBIJIBUTaTh  TUIOTE3bl, OTBICKMBaTh W  (OPMYIMPOBATH JIOKAa3aTEIbCTBA
BBIZIBUHYTBHIX  TUIOTE3, BBIBOJAWTH U3  O3KCHEPUMEHTANbHBIX  (DAKTOB U
TEOPETUUYECKUX MOoieNiel (PU3NYECKUE 3aKOHBL;
* KOMMYHUKAaTHUBHBIE  yMEHUS: JIOKJIAQJAbIBaTb O  pe3yjbTaTax  CBOErO
VICCJIEIOBAHMSI, YYACTBOBATh B IUCKYCCHUH, KPATKO U TOYHO OTBEYATH HA BOIIPOCHI,
UCIIOJIb30BaTh CIPABOYHYIO JIUTEPATYPy U APYrue UCTOUYHUKU UHPOPMAIUH.
Memanpeomemnvimu  pe3yibmamamu IIPOrpaMMBbl BHEYPOUYHOU
NEeATEIbHOCTH SIBJISIOTCS:
OOyyaromuiics TOJYYUT BO3MOXHOCTb JUIsi  (DOPMUPOBAHUS  CIEAYIOIIMX
MeTaIpeIMETHBIX PE3yIbTATOB:
* OBJIaJICHHME HAaBBIKAMH CaMOCTOSITEIbHOTO MPUOOPETEHUS] HOBBIX 3HAHUH,
OpraHu3alu y4yeOHOM JeATeNbHOCTH, ITOCTAHOBKM IeJIel, IUITaHUPOBaHUS,
CAMOKOHTpPOJSI M OLIEHKH pPE3yJIbTaTOB CBOEH JIESITEIBHOCTH, YMEHUAMH
NPENBUAETh BO3MOYKHBIE PE3YJIbTAaThl CBOMX JACHCTBU;
* TIOHUMAaHUE Pa3IMYUI MEXAY HMCXOAHBIMU (paKTaMH M THUIOTE3aMHU JUIsl UX
OOBSCHEHHUS, TEOPETUUECKUMU MOEISIMU U PEalbHbIMU OOBEKTAMHU, OBJIAJCHHUE
YHUBEPCAIbHBIMU YU€OHBIMU JEUCTBUSIMU HA IPUMEPAX TUIIOTE3 AJisi OOBSCHEHUS
U3BECTHBIX (PAKTOB M SKCHEPUMEHTAILHOM MPOBEPKU BBIIBUTAEMBIX THIIOTES,
pa3pabOTKH TEOPETUUECKUX MOJICJICH MPOIIECCOB WM SIBJICHUM;
o (¢dopMUpOBaHME YMEHMH BOCHPUHUMATh, IepepadaThiBaTh W NPEIBIBIATH
uH(GOpPMAIIMIO B CJIOBECHOM, 00pa3HOM, CUMBOJIUYECKON (hopMax, aHATU3UPOBATh U
nepepadbaTbiBaTh MOTYYEHHYI0 MH(POPMAIUIO B COOTBETCTBHH C MOCTaBICHHBIMU



3aJlayaMy, BbLIENIATh OCHOBHOE COJEP>KAHHE MPOYMTAHHOIO TEKCTa, HAXOAWUTH B
HEM OTBETHI HA NMIOCTABJIICHHBIE BOIIPOCHI U U3JIAraTh €ro;
* MpuOOpETEHUE OIbITa CAMOCTOSTEIBLHOTO TIOMCKa, aHajau3a U oTOopa
uHQOpMaAIUU C  HCIOJB30BAaHMEM  PA3NIMYHBIX HUCTOYHUKOB W  HOBBIX
MH(OPMAIMOHHBIX TEXHOJIOTUH JJI PEIICHHs TO3HABATEIbHBIX 33/1ay;
* pPa3BUTHE MOHOJOTMYECKON M JUATOTMYECKON pedud, YMEHHUS BBIPaXXaThb CBOU
MBICITH, CIOCOOHOCTH BBICIYIIMBATh COOECEIHHKA, TOHUMATh €r0 TOYKY 3pEHU,
IPU3HABATh MPABO APYTOro YEIOBEKAa HA MHOE MHEHHE;
* OCBOCHHME MPUEMOB JCHUCTBHUM B HECTAHJAPTHBIX CUTyalHUsX, OBJIAJCHUE
HBPUCTUYECKUMHU METOJAMH pELICHUs TPoOIeMm;
o (QopmupoBaHue yMeHUW paboTaTh B TPYMIE C BBIMOJTHEHUEM pPa3IMYHBIX
COLIMAJIBHBIX POJIEH, MPEICTaBIATh U OTCTAMBATh CBOU B3IJISABI U yOExKIAEHUS,
BECTU JUCKYCCHIO.

PeryasituBubie YY/{
OOyyaromuiics TOJYYUT BO3MOXKHOCTb JUIsl  (DOPMUPOBAHUS  CIETYIOMIMX
PEryJIATUBHBIX
YVI.
o VYMeHHE CaMOCTOSATENbHO OIpenessTh Lead Oo0y4deHHs, CTaBUTh WU
dopMynupoBaTh HOBBIE 3aJaud B yu€Oe M TO3HABATEJIBbHOM JAEATEIBHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH IMO3HABATEIBLHOU J€ATEIbHOCTH.
*  YMeHHe CaMOCTOSITENIbHO IUIAHUPOBATh ITyTH JOCTHXKEHUA LIEJIEi, B TOM YHUCJIE
aIbTEpHATUBHBIC, OCO3HAHHO BbIOMpaTh Haubosee HP(HEKTUBHBIE CIIOCOOBI
perieHus y4eOHbIX M O3HABATEIbHBIX 3a/1ay.
* VYMEHHE COOTHOCUTh CBOM JIEWCTBHS C IUIJAHUPYEMBIMU pe3yJbTaTaMH,
OCYLIECTBJISTh KOHTPOJIb CBOEH JIEATEIIBHOCTH B IPOLECCE JTOCTHXKECHMS
pe3ynbTara, OnpeesaTh CIocoObl NEUCTBUIM B paMKax MPEJIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C MU3MEHSIOIIEHCS
CUTYalLUEH.
* YMeHHEe OLIEHUBAThH MPABUIILHOCTh BBHIMIOJHEHUSI YUeOHOH 3a1a4u, COOCTBEHHBIE
BO3MOYKHOCTH €€ PELICHHUS.
o BrnajgeHue OCHOBAMM CaMOKOHTPOJS, CaMOOLICHKH, NPHUHATHS PELICHUA H
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B yueOHOM U  MO3HABaTEIbHOMN
NESATEIbHOCTH.

ITo3naBareabHbie YY/I
OOyuaromuiics TMOJXYYUT BO3MOXKHOCTb JJI  (POPMHUPOBAHUS  CIEAYIOLINX
II03HABATEJIbHBIX
YV
o VYMeHue omnpenensTh TMOHATHS, CO3/aBaTh OOOOIIEHUs, YCTaHABIUBATh
aHAJIOTUM, KJIACCU(PUIIUPOBATh, CAaMOCTOSITEIbHO BBIOMpPAaTh OCHOBAaHHUS U
KpUTEpPUH [JIs1 KJacCU(UKAIMK, YCTAaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3H,
CTPOUTH  JIOTMUECKOE  pacCyKJE€HHE,  YyMO3akjiloueHue  (MHIYKTUBHOE,
JNEAYKTUBHOE, 110 aHAJIOTUH) U J1€JaTh BBIBOJIBI.
o VYMeHHe co3/1aBaTh, IPUMEHATH U MPE0OPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIEIH
U CXEMBI [Tl pelieHns y4eOHBIX U MO3HAaBaTEIbHBIX 3aa4.



o (CMBICIIOBOE UTEHHE.
o dopMHpoBaHHME U PA3BUTHE JKOJOTMYECKOIO MBINUIEHUS, YMEHUE ITPUMEHSTH
€ro B II03HABATEJIbHOW, KOMMYHUKATUBHOM, COLIMAJIBHOM TNIPAKTHKE U
npodecCHOoHaTEHON OpPHEHTAIUH.
o PaspuTHe MOTMBALMM K OBJIAJCHHUIO KYJIbTYpPOW AKTUBHOI'O HCIIOJIb30BAHUS
CJIOBapey U APYIUX MOUCKOBBIX CUCTEM.
KommyHnunkatusHbie Y'Y/
o VYMeHHE OpraHM3OBBIBaTH y4ye€OHOE COTPYAHMYECTBO U  COBMECTHYIO
NEeSATEIbHOCTh C YYUTEIeM U CBEPCTHUKaMH; paboTaTh WHAMBUAYAJbHO U B
rpynme: HaxoguTh oOllee pelieHne | paspenarb KOH(GIMKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIUI U yu€Ta UHTEPECOB; (GOPMYyIUPOBATh, APTYMEHTHUPOBAThH U
OTCTaWBaTh CBOE MHECHUE.
* YMEHME OCO3HAaHHO HCHOJIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBHH C
3a/layeil KOMMYHHKAIMU JIJIS1 BBIPAXKEHUSI CBOMX YYyBCTB, MBICIIEH U MOTPEOHOCTEN
JUI TUIAHUPOBAHUSA M PEryJIAIUU CBOEH JESATEIbHOCTH; BJIAJCHUE YCTHOW U
IIACbMEHHOH PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO.
o @DopMHpPOBaHHE W pPa3BUTHE KOMIIETEHTHOCTH B O0JACTU MCIOJIb30BaAHUS
MH(POPMAIIMOHHO- KOMMYHUKaLMOHHBIX TexHojoruil (nanee — UKT).
Juunocmuovimu pezynbmamamu TPOTPaMMbl BHEYPOUHOU JESITEIBHOCTH
SBJISTFOTCSI:
OOyyaromuiics TOJY4YUT BO3MOXKHOCTh Il  (DOPMHUPOBAHMS  CIEAYIOIINUX
JIMYHOCTHBIX PE3YIbTATOB:
* pa3BUTHUE I[I03HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTYyaJIbHbIX M TBOPYECKUX
CIIOCOOHOCTEIA;
o yO0eXIEHHOCTb B BO3MOXXHOCTM TMO3HAHUS MPHUPOAbI, B HEOOXOAMMOCTHU
Pa3yMHOI'0 MCIOJIb30BAHUSA JOCTMKCHUM HAYKH W TEXHOJIOTHMU JUISL JaJbHEHIIEro
pPa3BUTHS YEIIOBEYECKOr0 OOIIECTBA, YBaXEHUE K TBOpPLAM HAYKHM M TEXHUKH,
OTHOULIEHUE K (PU3UKE KAK K AIEMEHTY 00I1I€YEI0BEUYECKON KYIbTYPHI;
® CaMOCTOSITEIbBHOCTh B TPUOOPETEHNH HOBBIX 3HAHUIN U MPAKTUYECKUX YMEHUMH;
* TOTOBHOCTh K BBIOOpPY JKM3HEHHOI'O IYTH B COOTBETCTBHM C COOCTBEHHBIMHU
UHTEpECaMU U BO3MOYKHOCTSIMUY;
* MOTHMBalus 00pa3oBaTeIbHOM  JIESITEIbHOCTH HAa  OCHOBE  JIMYHOCTHO
OPHUEHTUPOBAHHOTO TMOJIX0Ja;
* (opmupoBaHHEe LEHHOCTHOTO OTHOIIEHUSA JAPYr K JApPYyry, K YUHUTEI0, K
aBTOpaM OTKPBITHI M U300pETEHUM, K pe3ybTaTaM 00yUeHUs.



ConeprxaHue NporpaMmbl 7 KJace

TEMA 1. ®U3UKA U BPEMEHA I'O/IA (moBTOopenmne)

Teopuss Bpoanoe 3amsatme. HMHCTpyKTak IO OXpaHe Tpylda Ha 3aHATHUAX.
[TorpemHocth npsiMbIX u3Mepenuit. Kiace rounoctu npubdopos. Urenue rpaduka.
BoiBogpl 10 pesynbraram dKcrnepuMeHTta. llena neneHus mkansl mpudopa.
KocBennble wu3mepenus. lIpaBuna mnpoBeAeHUS NIKOJIBHOTO HKCIEPHUMEHTA.
OdopmiieHne 3IEKTPOHHOT0 0T4YeTa 00 FKciepuMenTe. Pelienue 3amay.
IIpakTuka W3mepenue (QU3MUECKUX BEIMYMH C TIOMOMIbIO  HU(poBOM
naboparopun U mocTpoeHue rpaduxoB. HccremoBanue 3aBUCHMOCTH —CHIIBI
yOpyroctu OT Beca Tena. lccnenoBaHne 3aBUCUMOCTM  CHJIBI  TPEHHS OT
OpYKUMaroeil cuiibl. DKcriepuMeHT [anumest.

TEMA 2. IPOEKTHASA AEATEJBHOCTbD 10 ®U3UKE

Teopuss YUto Takoe HayyHBI NPOEKT M KaK €ro moarotoButh? Curtyamus u
npobiema. AHaimu3  crmocoboOB — pemieHuss — npobsiembl.  TpebGoBaHus K
uccienoBaTenbckoi  pabote. IlmanupoBanue nestenbHocTH. TpeboBaHus K
0(pOpMIIEHHUIO TPOEKTHOI pabOThI 10 (PUBUKE.

IIpakTuka- BeinonHeHne MUKpo-nipoekTa B rpynne. OdopmiieHre U 3almra.
TEMA 3. MOJIEKYJISAPHA S ®U3UKA

Teopusi «BommebHoe» CBOMCTBO sHEprud. Makpo WU MHUKpPO MapaMeTphl U HUX
cBsi3b. Pa3oBble nepexoiapl. BonsHoil map B atmocdepe: obpa3oBaHue 00JaKOB,
TymMaHa, pOCbl, HHeA. ATMoc(epHble OCaAKu: CHer, rpaa. Touyka pochl.
[loBepxHOCTHOE HaTsKEHHME. KanmviusApHBIE SBICHUS W JBWKECHHUE KUIKOCTH II0
TpyOaM. 3akoH bepHymnu, noabeMHas cuia  Kpbula. MoOpCKHE TeyYeHus.
CoBpeMEHHBIE MATEPHUANIBI: HMCIOJIB30BAHUE KOMIIO3UTOB, JKUJIKHE KPHUCTAJUIBL.
['padrueckoe mpencraBiieHHE TEIUIOBBIX MpoueccoB. Pemenue 3amad B ¢popmare
[TN3A.

IIpakTHka OKCIIEpUMEHTAIBHOE J0KA3aTEIbCTBO Pa3jIM4Msl CBOWCTB BEILECTB B
pPa3JIMYHBIX arperatHelX COCTOSAHMAX. HekoTopble CBOMCTBAa KPUCTAJUIOB.
N3roroBnenue camojenbHbIX NpuOOpoB. M3MmepeHue BiaXXHOCTH BO3AyXa B
IIOMEIIEHUN U Ha yiuue. M3mepenue cKopoCTH MCIapeHus pasiaudHbIX BELIECTB.
3aHUMaTeNbHbIE OMNbBITHI W BONPOCHI: KHUIIEHHWE BOABI B OyMa)KHOH KOpOOKe,
KUIIEHWE BOJABI KOMHATHOM TeMmeparypbl. M3mepeHue CHIlbl MTOBEPXHOCTHOTO
HaTspkeHus. [1lapuk B a3poauHamudeckor TpyOe. BripanuBanue kpucraiia cojiv
Ha OCHOBE. M3roroBieHHe MakeTa KPUCTAJUIMYECKOM PEmETKH KOMIIO3HUTA.
H3roToBnenne monaenu peaktuBHoro pasuratens. W3ydyenuwe pabotel JIBC Ha
MAaKeTe U JIEKTPOHHOU MOJIEIIH.

TEMA 4. PU3UKA U DJIEKTPUHYECTBO

Teopusi Dnextpuyeckue siBneHus. Jaextpuszanus Tea. [Ipunuun padboTs! ckaHepa.
AtMocdepHoe anexTpudectBo. ['po3oBas Tyua. [Ipupona monuuu. Kakue OniBaroT
mMosiHuu. [Ipuniune! snekTpobde3onacHocTd. OCHOBHBIE XapaKTEPUCTUKH 3J1.TOKA.
Hecucremubie equnuiibl padboThl ToKa. Pemenne 3amay.

IIpakTunka B3aumHoe mnpuTskeHue M OoTTankuBaHue «CylTaHOB)»; ONBITHI 10
anektpuzaunu.  HaOmrogenwe — pa3iMuyHBIX — BUAOB  HCKPOBOTO  paspsja.
HccnenoBanre NpPOBOJHUKOB W HEMPOBOJAHUKOB dJeKTpuuecTBa. llomyuyeHue
AJI.TOKA B KUJKOCTH, 3JIEKTposn3. M3rotopinenue 6aTapeiiku. JKCnepuMeHTaIbHOE



JI0Ka3aTenbCcTBO 3akoHa Oma. M3yueHue pa3nuyHbIX COCIMHEHUI MPOBOJIHUKOB.
Co3nanue pas3IuyHbIX MOpHOOPOB(MTPYIIEK) HA OCHOBE AJICKTPOIBUTATEIIS.
OKCNEpUMEHTaIbHOE  JO0Ka3aTeslbCcTBO  3akoHa  JDkoynsa-Jlenma.  Co3gaHue
CUYCTYMKA DJICKTPOIHEPTUU U U3YUEHUE €T0 pabOTHI.

TEMA 5. ®PU3UKA KOCMOCA

Teopuss ®uznyeckas npupoaa HeOecHsx Ten. [lomeTs! k npyrum mianeram. Posb
KOCMOCa B KM3HH COBPEMEHHOI0 001iecTBa. MexXIyHapoAHOE COTPYAHUYECTBO B
OCBOCHHMH KOCMOCA.

IIpaktuka Co3ganue snexktpoHHod  npe3eHtauumun  «Kocmoc.  Hcrtopus
KOCMOHABTHUKW.

[ToaroroBka npa3aHOBaHUs THSI KOCMOHABTUKHU.

TEMA 6. MATHETU3M

Teopust Maruutnoe noje 3emiu. Komnac. Marauro6uonorus. MarauTHeie OypH.
O®eppomarnetukn. Cuna Jlopenua. JIBwkeHuWe 3apsHKEHHOM  4YacTULBI B
OJIHOPOJTHOM MarHuTHOM nose. JlromunecueHuus. [lonspubie cusHus.

IIpakTuka I3ydeHue MarHUTHBIX JIMHUW NOCTOSIHHOTO MarHurta. HM3ydenue
MarHUTHBIX CBOMCTB pa3iauyHbIX BemecTB. Urpa «bamnaga o mo0smiemM kaMHe».
TEMA 7. IPOEKTHASA JEATEJIBHOCTD

Teopuss Kak mnoaroroButrs u odopmuth aokiaan? KynbTypa BBICTYIICHUS.
Oparopckoe UCKyCCTBO.

IIpakTuka BeinonHeHne U 3aliUTa UHAUBUAYAJIBHBIX U TPYIIIOBBIX POEKTOB.
TEMA 8. CBETOBBIE SIBJIEHUSA

Teopuss  YcrpoiictTBo  onTuyeckux  npubopoB. HM3yuenwe  ycTpoiicTBa
¢dotoanmapara. Panyra. ®u3nka BOSHUKHOBEHHUS paayrd. XOJl CBETOBOrO Jyya B
Karuie 10xaa. ONTHYeCKre NIUTFO3HH.

IIpaktuka HccnepoBanme: «CBET B KHU3HM IKUBOTHBIX UM YEJOBEKa»,
«JlocTrKeHHsT W TEpPCHNEeKTUBBl HCHOJIB30BaHUS CBETOBOM dHeprum ConHna
yenoBekoM». Paznoxkenue Oenoro cera. HaOmogeHust B MUKPOCKON M TEIECKOIIL.
Co3znanue rojorpaMmbl. MI3rotoBiieHre Kajiehgockona.

TEMA 9. JOCTUKEHUSA COBPEMEHHON ®U3UKH

Teopusi IIpumepbl TOBapOB, CO3JAHHBIX C MCIOJIB30BAHUEM HAHOTEXHOJOTHHA M
IIPUYMHBI UX YHHKAJbHBIX CBOMCTB. HecMaunBaeMble M BCET1a YUCTHIE BETPOBBIE
CTEKJIA, TUCKU KOoJéc U T.I. Co31aHHBIE HA OCHOBE HAHOYACTHUIl OKCHJIA THUTaHa U
cepebpa MOBEPXHOCTH, OOJIajarone OaKTEpUIIMIHBIMU CBOMCTBaMU. PaszButuhe
BOCHHOMU TexHUKHU. / Mas - Jlenb paguo. HoBocTu hu3uku u kocmoca.



TemaTu4yeckoe IaHUPOBaHUe 7 KJIacC

Ne Ha3zBanue pa3nena, TeMbl If:;tol;o Teopus | IlpakTuka
1. dusnka U BpeMeHa roja 4 2 2
2. [IpoekTHas AeSTENbHOCTD MO (PU3KKE 4 2 2
3. MonekynsipHasi puznka 6 5 1
4. Du3nKa 1 JIEKTPHUYECTBO 3 1 2
S. ® 4 3 1

M3MKa KOCMOCa
6. Maruetusm 4 2 2
1. IIpoekTHas AEATEILHOCTD 4 1 3
8. C 4 3 1
BETOBBIC SIBJICHUS
9. JlocTixeHust CoBpeMeHHON (hU3UKH 1 1 0
UTOIo 34 20 14
KanengapHo-remaTuyeckoe mjiaHupoBanue 7 KJacc
No Tema JlaTa
1. ®u3uka u BpeMeHa roaa (4 4)
1 | BBoanoe 3anstue. MHCTpyKTax MO OXpaHe TpyJa HA 3aHITHSIX.
I1/p: Vzmepenne pu3nuecKux BEIUYHH C TIOMOIIBIO ITU(PPOBOIMA
71a00paTOPUHU U TOCTPOCHHE TPa(UKOB.
2 | I[lorpeumrnoctr u3mMepeHni GU3NIECKUX BEIHMUMUH
3 | II/p: OueHka norpenHocTy npu padbote ¢ mpudopamu
4 | Kimacc TouHOCTH npruOopa U NOTPEIIHOCTh U3MEPEHHI.

2. IlpoexTHas nesiTeJIbHOCTH MO pusnke (4 1)

5 | Yro Takoe Hay4HBIN MPOEKT U KaK €ro moJArotroButh? Curyanus u

npodJiema.

6 | Aramu3 cioco6oB perienus npooeMsl. TpeboBaHUs K

uccienoBarenbekoil padore. [lnanupoBanue n1esTeIbHOCTH.
TpeboBanus K opOpMIICHHIO TPOSKTHON PabOTHI 10 (hHU3HUKE.

I1/p: BrinmosHeHne MUKPO-TIPOEKTA B TPYIIIE.

I1/p: Odopmiienue u 3anmTa.

MounekyasipHas pusuxa (6 4)

Bonasnoit map B armocdepe. Touka pocsl. II/p: U3smepenue
CKOPOCTH MCIIAPEHUS PA3JTMYHBIX BEIICCTB.

I'panyeckoe npeacTaBIEHNUE TEMJIOBBIX IPOLECCOB.

Hexotopsie cBoiicTBa kpuctaiuios. I1/p: BeipamuBanue
KpUCTaJIj1a COJIM Ha OCHOBE.

II/p: DKkcriepUMEHTAIBHOE 10KA3aTEIbCTBO PA3JINUUs CBOMCTB
BEIIIECTB B PA3JIMYHBIX arperaTHbIX COCTOSIHUSIX.

N3onsuusa tema. [lly6a rpeet!? 3aueM ckoBOpOAKE IepEBSIHHAS
pyuka? («du3uka B BOIpocax U OTBETAX))

14

Otkyna 6epetcs Teriora? Kak coxpanuTs Temio? xouoa?
(«Du3uka B BOIPOCAX U OTBETAX»)

4.

Du3nKa v 3JIeKTpru4ecTBO (3 4)




15

I1/p: VccnenoBanre mpOBOIHUKOB U HEMPOBOJHUKOB
AJIEKTPUYECTBA.

16

I1/p: NzroroBnenue OaTapenku.

17

3aHsaTHE-Urpa « DIEKTPUIECTBOY» (00pa30BaATEIbHOE
WHTETPUPOBAHHOE COOBITHE).

5. ®u3zuka kocmoca

18 | 3axonsl Kemepa. Pentenue 3agau

19 | II/p: Co3nanue anekTpoHHOM npeseHTaruu «Kocmoc. Mctopus
KOCMOHABTHUKHN.

20 | Baxxneiimme acTpOHOMHYECKUE COOBITHS TO/IA

21

W cKyccTBEeHHBIE COYTHUKHM 3€MJIM: UTO? Kak? JJid 4ero?

6. Margerusm

22 | I1/p: U3yueHre MarHUTHBIX CBOMCTB pa3IMYHbIX BemecTs. I1/p:
N3ydeHne MarHUTHBIX JIMHUI TOCTOSIHHOTO MarHuTa.

23 | Maruutsoe none 3emiu. Komnac. MarHuto61oorus.
MarnuthHbie 6ypu. deppoMarHeTuk.

24 | I1/p: OpuenTHpOBaHHME C MOMOIIBIO KoMnaca. Kommnac. ITnan
MECTHOCTH

25 | MarauTHOe mone 3eman Kak OpUEHTHPYIOTCS HTHLBI U

HacekoMble. (CralijoBasi Npe3eHTalus, UHTEPHET PECYpPCHI)

7. IIpoekTHAas 1eATEJILHOCTH

26 | Kak moarotoBuTh M 0)OPMHUTH JOKIIAT?

27 | Il/p: BeinoiaHeHne UHAUBUIYAJIbHBIX U FPYIIOBBIX IPOEKTOB.

28 | Il/p: BeimonHeHne MHAWBHUIYATbHBIX M TPYIIOBBIX TPOEKTOB.

29 | Il/p: BeimonHeHne WHANBUIYAIbHBIX U TPYIIOBBIX MPOEKTOB.

8. CBeTOBBIC SIBJICHUA

30 | Pagyra. ®u3nka BOSHUKHOBEHHS PayTy. X0/ CBETOBOIO JIyya B
Karuie JOX/Isl.

31 | YerpoiicTBo onTHUeCKUX MPUOOPOB. M3yuenue ycTpoiicTBa
dotoanmapara. Il/p: HaGmroaeHrs B MUKPOCKOI M TEJIECKOIL.

32 | II/p: Uccnenoanue: «/oCTKEHHS 1 TIEPCIIEKTUBEI
UCII0JIb30BaHUs CBETOBOM 3Hepruu ColHIIA YETOBEKOMY.

33 | Kak Apxumen noxer pumMckuii GaoT

9. locTH:keHMs COBPEeMEHHOM (PU3HMKH

34

| JlocTixeHHs COBpeMeHHOM (hU3UKH




Coaep:xanue nporpamMmbl 8 Kiaacc
BBenenue (moBTopenue)
BBoanoe 3amstue. MHCTpykTak mo oxpaHe TpyAa Ha 3aHATHAX. llorpemHocts
npsiMbIX u3Mepenuid. Kmacc tounHoctu mpubopoB. Utenuwe rpaduka. BeiBonabl mo
pesynbTaTam okcnepumeHTa. llena genmenus wikansl  npubopa. KocBenHble
u3Mmepenus. IlpaBuna mnpoBefeHUs MIKOABHOTO J3KcnepumenTta. OdopmiieHue
AJIEKTPOHHOTO oTueTa 00 FKcrepuMenTe. Peenue 3amay.
N3mepenne (¢Gu3MUecKUX BEIWYUMH C TMOMOLIbI0 IudpoBoil mabopatopuu U
nocTtpoeHue rpaduxos. VcciiemoBannue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Beca Teda.
MexaHuka
3aKkoHbl  B3aUMOJEWCTBUS M  JBIJKEHHS Tel  MeXaHWyeckoe JIBH)KCHHE.
OtHocutenpHOE naBHKEeHHE. Cuctema orcyeta. MarepuanpHas Todka. Tpaekropus.
IIyte n mnepememenne. CKOpOCTh — BEKTOpHas BenM4MHA. MoOaynp BeKTOpa
ckopoctd.  PaBHOMepHOE  mpsMonuHEWHOEe  JIBUXEHHE.  (OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JABWXEHHS. ['padmku 3aBUCHMOCTM NYTH U MOAYJIS CKOPOCTHU OT
BPEMEHHM [BW)KCHUSA. YCKOPEHHE — BEKTOpHas BelauM4MHA. PaBHOyCKOpeHHOE
NpSIMOJIMHEWHOE JABWXKEeHHE. ['pa@uku 3aBUCUMOCTH IMYTH M MOJIYJSA CKOPOCTH
PAaBHOYCKOPEHHOI'0 IIPSIMOJIMHENHOIO IBW)KEHUSA OT BPEMEHU ABWKEHHUs. [BHKeHue
II0 OKPYXHOCTH C IIOCTOSHHOW II0 MOZYJIIO CKOPOCTBIO. LleHTpocTtpeMurenbHoe
yckopeHue. YckopeHue cBoOoaHoro maneHus. Waepums. MHepTHOCTH —Tell.
IlepBeii 3axkoH Hprorona. MHepumanpHas cucremMa orcuera. Macca — ckajsipHas
BenuuuHa. Cuiia — BEKTOpHas BennuyuHa. Bropoit 3akoH HerotoHa. CriokeHne cuil.
Tperuii 3akoH HerotoHa. ['paBuTaninoHHBIE CUJIBI. 3aKOH BCEMUPHOTO TSTOTECHHUS.
Cuna tsxectu. Pacuer mepBoil kocmMuyeckod ckopocth. Cuiia ynpyroctu. 3aKOH
['yka. Bec Tema, mBWXKyIIETOCd C YCKOPEHHEM IO BepTUKand. HeBecomocTh u
nepesarpy3ku. Cuiia TpeHus.
3aKoHBI COXpaHEHHS B MEXaHHUKE.
NMiynbc Tena, WMMIYJbC CWIBL. 3aKOH COXPAaHEHHMs HMIyJbca. PeakTuBHOE
nemwkeHue. Pakersl 3HaueHue pabor K. DO. IlnonkoBCKOro i KOCMOHABTHKHU.
JloCTHKEeHHsI B OCBOEHUH KOCMHUYECKOTO IPOCTPAHCTBA. 3AKOH COXPAHEHUS SHEPIUU.
Mexanudeckue KoJ1e0aHNs U BOJIHBI. 3BYK.
KonebarensHoe asmxenue. Konebanus rpy3a Ha npyxune. CBoOOAHbIE KOJIEOAHMS.
KonebarenbHas cucrema. MasTHUK. AMIUIMTYAa, MEPUOJ, YacTOTa KOJeOaHMI.
["apmonunyeckue konedanus. [IpeBpaiienue sHepruu npu KoyuedaTeIbHOM JIBH>KEHHH.
3BYKOBOW pE30HAHC.
DJIEKTPOMATHUTHBIE SIBJICHUS.
[IpoBOHUKM, HENPOBOAHUKK  (AMDJIEKTPUKH) U TMOJYNPOBOJAHMKU.  3aKOH
COXpaHEHUSl JJIEKTPUYECKOro 3apsfa. OJEKTPUYECKHA TOK. [anbBaHWYECKHE
DJIEMEHTBl M AKKyMYJATOpbL. JleWcTBUs 3ieKTpuueckoro Toka. Hampasnenue
AIIEKTPUYECKOr0 TOKA. OJEKTPUYECKas UeNb. OJEKTPUYECKOE CONPOTUBIICHUE.
3akoH Owma [ yyacTKa D3JEKTPUYECKOM LenH. YIENbHOE 3JIEKTPHYECKOE
conporusieHue. Peocrarsl. IlociemoBarenbHOE M ITApajuIeNIbHOE  COEAMHEHUS
MPOBOJHUKOB. PaboTa W MONIHOCTh TOKA. OJEKTPUYECKU cueTdynk. Pacuer
AIIEKTPOIHEPTUH, MNOTpedasieMoil  anekTponpudopoM. KopoTkoe 3ambIKaHUE.



JleficTBrE€ MarHUTHOTO NOJISL HAa MPOBOJIHUK C TOKOM. DJIEKTpOABUTaTENb. [JuHaMUK U

MukpodoH.  CBeroBble  siBiIeHUS.  McTOYHMKH

CBCTa.

[IpssmonHeHOE

pacrpocTpaHEHHE CBETa B OJHOPOJHOM cpene. OTpakeHHe CBETA. 3AKOH OTPaKEHUS.
[Ipenomnenue cBeta. JInHza. MOKYyCHOE pACCTOSIHUE W ONTHYECKAs CHUJIA JIMH3BIL.
[TocTpoeHue n3o0paxeHui B JIMH3aX.

TemaTuueckoe miiaHupoBaHue 8 Kjiace

Ne Haszsanue pa3nena, TeMbl Koauyecrs [Teopus IIpakTuKa
0 YacoB
1 BBenenune 4 3 1
2 MexaHnuka 8 5 3
3 3aKOHbI COXPaHEHHUS 5 3 2
4 KonebatenbHOE aBHKEHUE 3 2 1
5 DJIEKTPOMArHUTHBIE SIBJICHUS 14 11 3
UTOro 34 24 10
KanennapHo-teMaTnuyeckoe IVIaHUpoBaHue 8 Kjacc
No | Tema | [Mara
1. BBenenne
1 1 | Boxgnoe 3ansitue. Unctpykrax no Th. AGcontoTHas u
OTHOCHTEJIbHAS! IOTPEITHOCTD MPSIMBIX U3MEPCHHM.
2 2 | lp/p: Usmepenue pu3ndecKknx BEIUUMH U BHIYUCICHUE
MOTPEIIHOCTH.
3 3 | [loBTOpEHME: IIIOTHOCTD, TaBIICHUE.
4 4 | IloBTOpeHue: sHeprus U padoTa.
2. MexaHuka
5 1 | Hp/p: Onpenenenrie yCKOpEHUsi CBOOOHOTO MaACHHUS.
6 2 | lp/p: DxcnepuMeHTH HAa PABHOYCKOPEHHOE JIBIKECHUE.
! 3 | JIBM>KeHHeE Telia Mo JSUCTBHEM CUJIBI TSIXKECTH.
bajutncruka.
8 4 | Ip/p: UccnenoBanue 3aBUCUMOCTH JaTbHOCTH TI0JIETA OT
yTriia K TOPU30HTY.
9 5 | Pemenue 3ana4y Ha cBOOOIHOE TTA/IEHUE TET
10 6 | JIBmxeHue Teaa mo HaKJIOHHOM IUTOCKOCTH. JIBIKeHME
CHUCTEMBI TEIT
11 7 | Pemenue 3aia4 Ha 3akoHbl HplOTOHA
12 8 | Pemenue 3amau ¢ npuMeHeHneM 3akoHOB HproTOHA
3. 3aKOHbI COXpaAHEHUsI
13 1 | Hp/p: DxcrniepuMeHTaIbHOE JOKA3aTeIbCTBO 3aKOHA
COXpaHEHUSI UMITYJIbCa.
14 2 | Pemienue 3a1a4 Ha 3aKOH COXpaHEHUsI UMITYJIbCca
15 3 | Onpenenenue nepuoja v 4acTOThI KoJIeOaHUM
MaTEeMaTUYECKOT0 MasiTHUKA U €r03aBUCUMOCTH OT
YKECTKOCTH TIPYKUHBI
16 4 | IIp/p: DxcrniepuMeHTaIbHOE JOKa3aTeJIbCTBO 3aKOHA
COXpaHEHUs SHEPTUH.
17 5 | Pemenue 3a1a4 Ha 3aKOH COXPaHEHUS YHEPTHUU.




4. KosebdaTeiLbHOE IBMKECHHE

18 1 | IIp/p: Uzyuenue konebaHui NpyKUHHOTO MasgTHUKA
19 2 | Pemenue 3a1a4 o T€OpUH NPYKUHHOTO MasITHUKA
20 3 | Pemenue 3a1a4 1o Te0Opuu MaTeMaTHYECKOTO MasiTHUKA

9. DJIeKTpOMAarHuTHbIe siBJjaeHus (104)

21 1 | 3akoH coxpaHEHUs SEKTPUUECKOT0 3apsiaa. 3aKOH KyJIOHa

22 2 | Pemenue 3amau Ha 3akon Kynona

23 3 | Pemenue 3amau Ha 3akoH KynoHna

24 4 | Pemenne 3aay no reme «HanpspkeHHOCTD JIEKTPUYECKOTO
TIOJISD»

25 5 | Pemenue 3anau o reMe «HanpskeHHOCTD 3JIEKTPUYECKOTO
TIOJISD»

26 6 | 3akon Oma jy1st mosHoM renu. COnpoTUBIICHUE
MIPOBOJIHUKOB. Pemenue 3agau

27 7 | Op/p: UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
BO3HHKAIOIIEH B IPOBOJTHUKE, OT HAMPSDKCHUS Ha KOHITAX
ITPOBOJTHUKA

28 8 | Buapl coemnHeHNs TPOBOIHUKOB. DJIEKTPUUECKHE SN B
OBITY.

29 9 | Pemenue 3a1a4 Ha pacueT SIEKTPHUUECKUX IIETICH

30 10 | Pemenue 3a7a4 Ha pacyeT JIEKTPUUYECKUX IIeTIen

31 11 | PaGoTa 1 MOIIIHOCTH PJIEKTPUUYECKOTO TOKA. TerIoBbie
MIOTEPH B TICTIH.

32 12 | Ip/p: Onpenenenue MEKTPUIECKOTO COMPOTUBIICHUS
pesuctopa, paboThI ATCKTPUIECKOTO TOKA, MOITHOCTH
IIEKTPUUECKOTO TOKA.

33 13 | Pemenue 3a1a4 Ha pacdyeT pabOThI, MOIITHOCTH M KOJIMYECTBA
TEMJIOTHI B AJICKTPUYECKOU LICTIH.

34 14 | IIp/p: Onpenenenne KIIJ[ ObITOBBIX 371€KTPOITPHUOOPOB




Copneprxanue nporpammsbl 9 kiiace
Kunemaruka
CriocoObl  omucaHMsi ~ MEXaHMYecKoro  JABwkeHus. Cuctema  oTcyera.
[TpsimonuneitHoe nBuxkeHue. llpsMonuHeliHOE pPaBHOMEpPHOE JBHXKEHHE IIO
wiockocTy. llepeMenienre M CKOpPOCTh IPU PAaBHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUM 1O IIOCKOCTU. OTHOCUTENBHOCTh JBHXKEHUs. ClOKEHUE IBUKEHUM.
[Tpunuun He3aBucUMOCTH ABWXEeHMHU. KpuBonuHelHoe aBMkeHue. JIBUKeHHE
Tena, OpOIIEHHOTO TMOJA YrioM K TOPU30HTY. PaBHOMepHOE IBMKEHHE TIO
OKPY>KHOCTH. YTII0Basi ckopocTh. [lepros u yactora BpamieHus. CKOpoCTb
U YCKOPEHHE IPU PABHOMEPHOM JABMXKEHUU IO OKPYKHOCTH.
Jlabopamoprvie pabomei (¢ HcOJb30BaHHeM o00opynoBanus «Touka pocray):

1. N3ydenne aBu>XeHHUs CBOOOHO MAAAIOIIETO Tea.

2. N3ydenne IBMKEHUS 10 OKPY>KHOCTH.

Ipumeprvie membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

1. Omnpenenenue CKOPOCTH  PaBHOMEPHOTO JBUKCHUS
IPUHCIIONB30BAHUN TPEHAXKEpa «OeroBasi TOPOXKKay.

2. HcTtopuueckass peKOHCTPYKLMS OMNBITOB [anuies mo omnpeneseHuto

yCKOpEeHUsi CBOOOIHOTO Na/IeHUs Tell.

3. [Ipuniuner  paboThl NPUOOPOB IJII  HM3MEPEHUsT CKOPOCTEH  HYCKOf

4. [IpumeneHne cBOOOJHOTO TaAEHUS Uil  U3MEPEHMS
peaKIuuYesIoOBeKa.

S. Pacuer Tpaekropum JABWKEHHS ~IIEpCOHaxkeW  pacckazoB  P.Pacmo.

Xapaxmepucmuka 0CHO8HbIX U008 0esIMeNIbHOCU: YTEHUE U 00CYX ICHUE TEKCTa
CTaTeil UHTEPHET-CaiTOB, 00CYX ACHUE JAOKIAI0B U MPE3CHTALNI, COCTABIICHUE U
pelieHure 3aaa4d, 00CykJIeHre cnoco0oB pemeHus (moarotoska k OI'D o gusuke).
JAnHamuka

Nuepunanbable cuctemMbl orcuera. Cuna. 3akoHsl HeroToHa. [[BrkeHuME Tena nmon
NEHUCTBUEM HECKOJbKUX CHJI. J[BHJKEHHE CUCTEeMBbI CBSI3aHHBIX Tenl. JlMHamuka
PaBHOMEPHOTO JIBH)KEHHUS MaTe€pUaIbHOM TOYKM MO OKpY>KHOCTH. Kmaccel cui.
3aKOH BCEMHPHOTO TATOTEeHMs. [[BrkeHue miaHeT. MCKycCTBEHHbIE CITyTHUKU.
Conneunas cucrema. Mcropus passurus npencrasiieHnil o Beenennon. Ctpoenue
u sBoJrrons BecenenHou.

Jlabopamoprvie pabomei (¢ HCMOJb30BaHNEM 00opynoBanus «Touka pocray):

1. N3mepenne Maccel Tella €  HKCIOJb30BAHUEM  BEKTOPHOIO
Pa3JI0AKEHUSICUIIBI.

2. N3ydenne kMHEMAaTUKU U JUHAMHUKHA PAaBHOYCKOPEHHOTO JBHKEHUS
(Ha mpuMepe MalIuHbl ATBY/A).

3. N3ydenune TpeHUs: CKOJIbKEHUS.

IIpumepHvie memobl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. Uctopuueckass peKoHCTpyKusi onbITOB KynoHa u AMOHTOHa IO
ONPEICICHUIO BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUS.

2. ITepBbie HCKYCCTBEHHBIE CITYTHUKU 3EMJIH.

3. Kak ornuuaroTcss MexaHMYeCKHE MpOILECChl Ha  3emile

OTMEXaHMYECKHUX MPOIIECCOB B KOcMoce?
4, Tena Conneuynoii cucreMbl. OTKPBITUS HA KOHYUKE TIepa.



Xapakmepucmuka 0CHO8HbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa
cTaTeil ”HTEPHET-CaiTOB, 0OCYX JACHUE JOKIIAI0B U MPE3CHTAlUM, COCTABIICHUE U
pelieHue 3a7a4, 00Cy)AeHne crocoOoB pemieHus (moaroroska k OI'D no ¢usuke).
NMnyabe. 3akoH cOXpaHeHUs1 MMITYJIbCa

Nmnynbe. VI3MeHeHHE uMITylbca MaTepualbHOW TOouku. CucremMa Ten. 3aKkoH
COXpaHEHUsI UMITYJIbCA.

lIpumepHvie membl NPOEKMHBIX U UCCEO08AMENLCKUX PAOOM:

1. PeakTuBHOE IBIKEHHE B IPUPO/IE.

2. Paccnenosanue TII ¢ momMomipro 3aKOHa COXPAHEHHUSI UMITYJIbCA.
Xapaxmepucmuka 0CHOBHbIX U008 OesiMelbHOCMU: YTEHUE U 00CYXKICHHE TEKCTa
cTaTell MHTEPHET-CAlTOB, 00CYX/IeHHE JOKIAJ0B M MPE3EHTAINi, COCTAaBICHHUE U
penieHue 3aaa4, o0cyxaeHue crnoco0oB pemenus (moaroroska k OI'D o ¢usuke).
Craruka

PaBHOBecue Tenma. MoMeHT cuibl. YCIOBUS paBHOBECHs TBepaoro tena. IIpocTteie
MEXaHU3MBI.

Jlabopamopnvie pabomwl (¢ HCIOAb30BaHNEM 000pyaI0oBanus «Touka pocray):
Omnpenenenne HEHTPOB MACC PAa3IMYHBIX TeJ (TPU CIIocooa).

IIpumepHvie memobl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. [IpuMeHeHre MPOCTHIX MEXAaHU3MOB B CTPOUTENIBCTBE: OT 3EMIISTHKA
noHebockpeoa.
2. HccnenoBanue KOHCTPYKIIUHA BEJIOCUTIEA.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU. YTEHUE U 00CY X AEHUE TEKCTa
cTaTeil UHTEPHET-CalTOB, 00CYX ACHUE JOKIJIAI0B U MPE3CHTALUN, COCTaBICHUE U
perieHue 3aaa4, o0cyxaeHue crnocodoB pemenus (moaroroska k OI'D mo gusuke).
Mexanudeckue KoJge0aHNs U BOJIHBI

Mexanudeckue kosebanus. I[IpeoOpasoBanue dSHEPruM TMPU MEXAHUUYECKHX
KojeOaHusx. MareMaTuyeckuii U TPYKUHHBIA ~ MasTHUKH. CBOOOIHBIE,
3aTyXaroUulMe W BBIHYXKJEHHbIE KojeOaHus. Pe3oHaHc. MexaHUYeCKUE BOJIHBI.
JInmuHa 1 CKOpOCTH BOJIHBL. 3BYK.

Jlabopamopnvie pabomwl (¢ HCIOIb30BaHHEM 000pyaoBanus «Touka pocray):
N3ydenne koeOGaHuii HUTSHOTO MasTHUKA.

IIpumepnvie membl RPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. CrpyHHBIE MYy3bIKaJIbHBIE HHCTPYMEHTBHI.

2. KonebaTenbHbie CUCTEMBI B IPUPOJIC U TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX U008 OesimebHOCMU. YTEHUE U 00CYXICHHUE TeKCTa
CTaTeil MHTEPHET-CATOB, OOCYX JACHUE JOKIJIA0B W MPE3CHTAINM, COCTABICHUE U
perieHue 3aaa4, o0cyxaeHne crnocodoB pemenus (moarotrorka k OI'D mo ¢usuke).
DJIEKTPOMATHUTHBIE KOJ1e0aHUSs ¥ BOJIHBI

[lepemennsblii snexTpuueckuit Tok. KoneOarenbHbli KOHTYp. BBIHYXIEHHbIE U
cB00O1HBIE DM KoJIe0auus. DM BOJHBI U UX CBOMCTBA.

IlpumepHvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. IIprHIMIIBI PAgUOCBA3Y U TEJIEBUICHMUS.
2. Bnusiaue DM uznydeHuil Ha )KUBbIE OPTaHU3MBI.
3. N3roToBieHre yCTAHOBKH JUIsl IEMOHCTPALIMK ONBITOB 110 OMMU.



4. OnextpomaruuTHoe u3nydenne CBY-neuwn.

S. Hcropuueckas peKOHCTPYKIUS OMBITOB AMIiepa.

Xapakmepucmuka 0CHO8HbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX ACHHUE JOKIA0B U MPE3CeHTALUNA, COCTaBICHUE U
penieHue 3aaa4, 0ocyxaeHue cnocodos pemeHus (nmoaroroska k OI'D mo gusuke).
OnrTuka

Hcrounuku cBeta. JleiicTBUs cBeTa. 3aKOH MPSAMOJIMHEHHOTO pacrupoCTpaHEHUs
cBeTa. 3aKOH oTpaxeHus ceTa. [locTpoeHne M300pakeHU B IMIOCKOM 3€pKajie.
3aKOoH IPEJIOMJIEHUS] CBETA HA IUIOCKOM I'PAHMIIE JBYX OJHOPOJHBIX MPO3PAYHBIX
cpen. llpenomnenne cBera B mpusMme. [lucnepcus cBera. SBiieHME MOIHOTO
BHYTpEeHHEro oTpakeHus. JInu3bl. Tonkue nuu3bl. [locTpoeHue wu300pakeHHid,
CO37aBa€MbIX TOHKUMH JIMH3aMHU. ['1a3 u 3penne. Onruyeckue npudopsI.
Jlabopamopnwvie pabomei (¢ HCMOJIb30BaHHEM o00opynoBanus «Touka pocra):

1. OKCnepruMEHTAIbHAS IPOBEPKA 3aKOHA OTPAKEHHUSI CBETA.
2. N3mepenne nokasareiis npeaoMIeHUs BOIBI.

3. N3mepenue poKyCcHOro pacCTOsSIHUS COOMPAIOILEH JINH3BI.
IIpumeprvie membl NPOEKMHBIX U UCCIEO0BANENLCKUX PAOOM.:

1. Hcropus necietoBaHus CBETOBBIX SIBIICHHM.

2. Hcropuueckas peKOHCTpYKLH Teseckona I'anwes.

3. N3roroBiieHne Kanen0CcKoIa.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TEKCTa
CTaTell MHTEPHET-CAlTOB, 00CYXJIEHUE JOKIAJ0B U MPE3EHTAlUM, COCTaBICHUE U
pernieHue 3aaa4, o0cyxaeHue crnoco0oB pemenus (moaroroska k OI'D o pusuke).
du3nKa aTOMAa U AaTOMHOI0 S/APa

Crpoenne aroma. IloryonieHue W ucnyckaHue cBera aroMamu. Onruyeckne
cnekTpel. OnbiTel Pezepdopaa. [lnanerapuas moaens atoma. CTpoeHHE aTOMHOTO
aapa. 3apsgoBOE€ M MACCOBOE uMcia. SaepHble CHIIbl. DHEPrUsl CBSI3U aTOMHBIX
anep. 3akoH paauoaKTHUBHOIO pacnanga. Aunbda- u Oera-pacnanel. [IpaBuna
cmemieHus. fAnepusie peakuuu. [enenue u cuHTe3 sAnep. SAnepHas >HeEpreTuka.
Uctounuku sHeprum ConHua u 3Be3n. Perucrpaumsi AnepHBIX M3IIYUYEHHM.
BinsiHue paguoakTHBHBIX M3JyYEHMM Ha JKUBBIE OpraHu3Msbl. JlozuMmerpus.
DKOJOru4ecKHe MpooIeMbl sIIEPHON SHEPTETUKHU.

Ipumepnvie membl RPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. Hcropus n3ydyenus aroma.
2. N3mepenne KIIJI conneunoi 6atapeu.
3. HeBuaumbie u3mydeHus B CIIEKTPE HATPETHIX TE.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCU. YTCHHE U 00CYXKICHHE TeKCTa
cTaTeli MHTEPHET-CAlTOB, 00CYX/IeHNE JOKIAJ0B U MPE3CHTAINI, COCTaBICHNE U
peleHue 3aaa4, 00CykaeHue crnoco0oB perieHus (moaroroska k OI'D no ¢usuke).



KasiennapHo-TeMaTnieckoe mjianupoBanmne 9 kiacc

/o

Tema 3anaATHA

Hcnoab3oBanue
o0opynoBaHus

LHeHTpa
€CTeCTBEHHOHAYYHOMH
TEXHOJOTHYECKOH

HAINPaBJICHHOCTEM
«Touka pocra»

[lata
MIPOBEICHUS

1. BBenenue (14)

1 | Beoxmoe sanstue.llenu u 3anaun | KomnbsrorepHoe
Kypca. TexHuka 0e30MacHOCTH. o0opyI0BaHUE
2. Kunematuka (7 )
CrocoObl onrcaHus ObopynoBanue  Jyis
2 | MexaHHYEeCKOro JEMOHCTpaLHA
JIBIDKCHUS
[IpsMONMHEHOE  paBHOMEPHOE ObopynoBanue s
3 JIBYDKEHHUE 10 TIOCKOCTH? JIE€MOHCTpALUi
CMOTps U3 Kakol TOUKH
HaOJII0/1aTh
4 | OTHOCHUTEIILHOCTD IBHIKEHHSL. ObopynoBanue s
CnoxeHue IBUKCHUMN. JIEMOHCTPaIAN
JlaGopatopHbie paOOTHI: O6opynoBanue st
5 «M3ydyenune nBH>KeHUS CBOOOHO 1abopaTopHLIX PaboT 1
Naaaromero TClIa», YUYEHUYECKUXOITBITOB
«3ydyenue nBIKEHUST Tella T
OKPY>KHOCTH
5 Kak u xyna nmosnerena BUIIHEBas Ob6opynoBanue  Jyis
Koctouka? Pacyer TpaekTopumn J€MOHCTpaLUn
JIBUKCHUSI TEJ U NEPCOHAXKEN
paccka3zoB P.Pacnn o MronxayseHe
Hctopuueckass peKOHCTPYKILIHS OGopynoBanue s
7 | onbiTos  Tanunes MOOTPENICICHUIO | IEMOHCTPAIIUA
YCKOpEeHus (.
OrnpeneseHneCKOpoCTH Ob6opynoBanue  Jyis
8 PABHOMEPHOTO JABUKEHUSI IPH JIEMOHCTpaIUn
WCIIOJIb30BaHUUTPEHAKEPA
«0OeroBast JOPOXKKay.
3. Iunamuka (84)
9 [Cuma Bomm, cugayOekaeHUS O6opynoBanue  ams
WM cuiia - u3nUYecKassBeTManHa? JEMOHCTpaIHi
10 | JTaGoparopuas pabora: OO6opynoBanue s
«3mMepeHue  Macchl Tela» 1ab0paTOpHBIX  paboT

YUCHHYCCKHUX OIIBITOB




11

JIBH>KeHUE Tella TOAACUCTBHEM
HECKOJIbKHUX CHJI

12

3dKOHa OTPaXCHU CBCTA.

JIBJKEHHE CUCTEMBI  CBS3aHHBIX O6opynoBanue  ais
TCJl J€MOHCTpalUi

13 | Jlabopamopnwie pabomuol: «U3ydenne | OGopymoBaHue IS
TPEHUS CKOJIbXKEHUSD 1abopaTopHBIX paboT

Y YYCHUYECKHUX ONBITOB

14 | Iunamuika paBHOMEPHOTO ObOopynoBanue  Is
JBUKEHUS 110 OKPYKHOCTH JIEMOHCTpaUi

15 | Ucropust paseutus npeacrasienuii | O6opynoBanue — Juis
0 Becenennoii. CosHeYHast cucTeMa. JIEMOHCTpalN
OTKpbITHS Ha KOHYHKE Iepa. O6opynoBanue  ais

16 [IepBble HCKYCCTBEHHBIECITYTHUKH JEMOHCTpalui
3eMJIH.

4. UMnyJbc. 3aKoH cCOXpaHeHUs1 UMITyJibca (34)

17 | Kax BbI SIXTYHA30BETE... Kommbrorepnoe

18 | PeakTrBHOE JBMIKCHHUEB IPHPOJIE. o0opyanoBaHue

19 | Paccnenosanue JTII ¢ momMomibo Kommbrorepnoe
3aKOHA  COXpAHEHUsl MMIYJbCca 000pyj0BaHUE

5. CraTtuka (24)
JlaGoparopHas paboTa: O6opynoBanue s

20 «OnpeneneHue eHTPOB Mace 1ab0paTOpHBIX  pabOT
paznuyHbIX Tea (TpU croco0a)» YYEHUYECKUX OIBITOB
[Ipumenenue npocTeixmexanu3mMoB B | KomnberoTepHoe

21 CTPOUTEIBCTBE: OT3EMJISIHKHU 710 o0opyaoBaHue
HeOockpeda

6. MexaHnnuyeckue KoJie0aHus ¥ BOJHBI (34)

22 | Buapl MAasSTHUKOB M MXKOJICOaHHIA OGopynoBanue s

23 | Yro mepeHoCUT BOTHA? JIEMOHCTpaIUii

24 | KonebarenbHble
CUCTEMbI B TIPUPOJIC UTEXHUKE

7. DJIeKTPOMArHUTHBIE KOJIe0aHUsI M BOJIHBI (24)

25 | DKcrepuMeHTaIBHASIPOBEPKA KommnbrotepHoe
CBOMCTB OM BOJIH. o0opy0BaHUE

26 | UccnenoBanue 3J1€KTPOMAarHUTHOTO KomnreroTepHoe
n3nyuyenust CBU-neun o0opynoBaHue

8. OnrTuka (44)

27 | U3roroBnenue Moaenu Kommbrorepnoe
KaJIeuJOCKoIIa. 060pyﬂ0BaHHe
28 | DxcrepuMeHTaIbHASIIPOBEPKA OGopynoBanue st

JIEMOHCTpaLUN




JlaGoparopHas paboTa: «3mepenue

O6opynoBanue s

29 | mokasares IPCIIOMIICHUS BOJBD J1a60paT0pH51x pa60T "
YYECHHUECKUX OIBITOB
30 | Kak oTnmuaroTcst mokazaTenu O6opynoBanue  ams

IMPCIIOMJICHHA BETHOI'O CTCKIIA I[GMOHCTpaHI/Iﬁ

9. ®u3uka aToMa U aTOMHOTO sifipa (44)

31 | IMormomenue UUCITyCKaHHE KommerotepHoe
cBera aromamu. Onruyeckue o0opynoBaHue
CIIEKTPBHI.

32 | Usmepenue KIIJI conneunoii 6arapen

33 | BausiHue pagroaKTHBHBIX
W3JIYYCHUH HA )KUBBIC
OpraHU3MBbI

34 | CnocoOBblI 3aIUTEI OT

pPaaAruOaKTUBHLBIX T H3Hy‘—ICHHﬁ
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