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dusnueckoe 00pa3oBaHUE B CUCTEME OOILEro M CpeTHEro 00pa3oBaHus 3aHUMAET OHO U3
BEJYUINX MeCT. SABissCh GyHIaMEHTOM HAyYHOTO MUPOIIOHUMAHUS, OHO CITIOCOOCTBYET
(bopMHpOBaHUIO 3HAHUI 00 OCHOBHBIX METOAAX HAyYHOT'O TIO3HAHUS OKPYKAIOIIEro MHUpa,
(byHIaMEHTaIbHBIX HAYYHBIX TEOPHI U 3aKOHOMEPHOCTEH, (HOPMUPYET y yHalTUXCS YMEHHUS
UCCIIEIOBATh U OOBSICHATH SIBJICHUS MIPHUPOJIBI U TEXHHUKH .

Kak mkonbpHbIN ipeameT, pusnka o01aiaeT OrpoMHBIM T'YMaHUTapPHBIM MOTEHIIMAIOM, OHA
aKTUBHO (OPMHPYET HHTEIUICKTYaJbHbIE M MHPOBO33PEHYECKHE KayecTBa JIMYHOCTH.
Huddepenunanys npeamnoiaraeT Takylo OpraHu3alfio mporecca 00y4eHust, KOTopasi yYuThIBaeT
WH/IMBUYyaJIbHbIE 0COOCHHOCTH YYaIIUXCs, UX CIOCOOHOCTH W MHTEPECHI, JIMYHOCTHBIA OIIBIT.
Huddepennmanuss oOydeHus: (GU3MKE TO3BOJBSIET, C OJHOHW CTOPOHBI, 00ECIEeUnuTh 0a30BYIO
HOJTOTOBKY, C JAPYro — YyJOBIETBOPHUTH MOTPEOHOCTH KaXXKJOTO, KTO MPOSBISLET MHTEPEC U
CIIOCOOHOCTH K IPEIMETY U BBIXOJUT 332 PAMKHU M3y4eHHs (PU3UKH B IIKOJIBHOM KypCe.

Pabouas mporpamma 3aHATHII BHEYPOUHOH AEATEIBHOCTHU MO pu3nke «PHU3uKa B 3a/1a4ax U
SKCIIEPUMEHTAxX» IpeHa3HaueHa JJIsi OpraHu3alii BHEYPOUHOU AesTenbHocTH «Touka poctay
obygaromuxcs 7-9 kmaccoB MKOY Tens6unckas OOILI

Cpok peanuzauuu nporpammsl: 1 roa. 7 knacc — 70u., 8 kiace 704., 9 knace — 34 4.

JlaHHas porpaMMa MO3BOJIIET 00YJYarOIUMCS 03HAKOMHTBHCSI C METOJUKOW OpTaHU3aluu
U MPOBEJICHUS IKCIIEPUMEHTAIIbHO-UCCIIEI0BATENbCKON IEATEIbHOCTH B COBPEMEHHOM y4eOHOM
nporiecce 1o (GU3NKe, 03HAKOMUTHCSI CO MHOTMUMHU MHTEPECHBIMU BOTIPOCAaMU (DU3UKHU HA TAHHOM
sTame OO0y4YeHHs, BBIXOIALIMMHU 3a pPaMKH IIKOJIBHON MpPOrpaMMbl, PAaCIIMPHUTH IIEIOCTHOE
npefcTaBieHne O TpolieMe MTaHHOW HayKd. OKCHEpUMEHTaJbHAs JeSITeIbHOCTh OyneT
CIOCOOCTBOBATh Pa3BUTHIO MBICIUTEIBHBIX OMNEpaluii W 00LIeMy HWHTEIICKTyaJbHOMY
Pa3BUTHIO.

He meHee BakHBIM (aKTOpOM pealiv3allii JAaHHOW MPOTPaMMBbl SIBISIETCS CTPEMIICHHE
pa3BUTh y YYAIIMXCSl YMEHHE CaMOCTOSITEIbHO paboTarh, TyMaTh, HKCHEPUMEHTHPOBATH B
ycIoBUAX J1abopatopuu 1eHTpa «Touka pocTay, a TakKe NPUMEHSATh MOJYYEHHbIE 3HAHUS IS
peleHusl Ka4yeCTBEHHBIX, KOJMYECTBEHHBIX M OKCHEPUMEHTAIBHBIX 3a/la4  Pa3IUIHOM
cinoxkHoctu. CojepkaHue MpOorpaMMbl COOTBETCTBYET I103HABATENbHBIM BO3MOXKHOCTSAM
IIKOJBHUKOB M TPEJOCTaBISICT WM BO3MOXHOCTh padOTaTh Ha YPOBHE IOBBIIICHHBIX
TpeOoBaHUH, pa3BUBas y4eOHYIO0 MOTHBAIIHIO.

Oco0eHHOCTbHIO TaHHOM MPOrpPaMMBbI SIBJISIETCS TO, UTO:

® OHa HampaBJeHA Ha JOCTHKEHHE O0YyJarolUMKCS B OOJbIIEH CTENEHH JMYHOCTHBIX U
METaIpeIMETHBIX Pe3ylIbTaTOB;

® COCTaBJIEHA C YY€TOM BO3PACTHBIX OCOOCHHOCTEH YJalluXcCs;

® [IOCTENIEHHO BBOJIUTCS MPOEKTHAs AEATENbHOCTh — OT MHUKPO-TIPOEKTOB B 7 Kilacce J0
WH/IMBUYaJIbHBIX TIPOEKTOB B 9 KItacce;

* 4acTh yueOHOI0 BpeMEHH OTBeJIeHa Ha pelieHue 3aja4d B popmate PISA.

Peanu3anus nporpaMMsl o0ecneynBaeTcsi HOPMATHBHBIMH JOKYMEHTAMU:
1. ®enepanbubiil 3aK0H OT 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O06 ob6pazoBanuu
B Poccuiickoit deneparun» (¢ u3M. u 1om., BCTyi. B cuiny ¢ 01.09.2020).

2. Iacnopt HamumoHanbHOro mpoekTta «OOpa3oBanue» (yTB. mpesunuymom CoBera mpu
IIpesunenre PP mo cTparernyeckoMy pa3BUTHIO M HAIIMOHAIBHBIM MPOEKTAM, IPOTOKOI OT
24.12.2018 Ne 16)

3. T'ocynapctBennas nmporpamma Poccuiickoit @enepanuu «Pa3sutue oOpa3oBanusy (yTB.
[ToctranoBnennem IlpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEP:KIECHUM  rocydapcTBeHHOM  mporpammbl  Poccumiickoit  ®enepauuun  «PasButue
o0pa3oBaHU.

4. [TIlpodeccuonanpubiii  cranmapt «llemaror (memarormdeckasi ACsATENHHOCTh B
JIOUIKOJIbHOM, HAayajJbHOM O0OIIeM, OCHOBHOM 0OIIeM, cpeaHeM o0meM o0pa3oBaHUN),
(Bocriutatenb, yaurtens)» (pea. ot 16.06.2019) (Ilpukaz MunucrtepcTBa TpyJaa M COIMAIBHON



3amuTel PO ot 18 oktsa6ps 2013 1. No 544H, ¢ W3MEHEHUSMH, BHECEHHBIMHU IPUKA30M
Munuctepcera Tpyaa u couzamiutel PO ot 25.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 422n).

5. Meronuyeckue pPEKOMEHIAIMM IO  CO3JaHWI0 W (YHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3alUsAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX
ropojax, LHEHTPOB 00pa30BaHUSl €CTECTBEHHO-HAYYHON M TEXHOJOTMUYECKOW HAlpaBIEHHOCTEH
(«Touka pocta») (YTBepkaeHBI pacnopsbkeHHEeM MUHHCTEpCTBAa TpOCBemieHus Poccuiickoi
®deneparun ot 12 suBaps 2021 r. Ne P-6)

eas u 3agaun

Onupasicb Ha WHIWBUyaJIbHBIE OOpa3oBaTeNIbHBIE 3alpPOChl M CIIOCOOHOCTH KaXKJIOTO
pebeHKa TpH pean3alii MPOrpaMMbl BHEYPOUYHOU JAesTenbHOCTH 1o ¢usuke «Du3uka B
3a/ladyaX M SKCIEPUMEHTaX», MOYKHO JIOCTHYh OCHOBHOM II€JIM - Pa3BUTh y 00Y4YAOIIHXCS
cTpeMJyleHHe K [JaJibHeilllleMy caMoOOIpele/ieHHI0, HHTEeIeKTYyaJlbHOH, Hay4YHOll Wu
NMPAKTUYECKO caMOCTOSTEILHOCTH, MO3HABATEIbHOH AKTHBHOCTH.

Il peanm3amuu  1eneid Kypca TpeOyercs pemieHHe KOHKPETHBIX —IPAKTHYSCKHX
3aa4. OCHOBHBbIE 321241 BHEYPOYHOM 1eITeJJbHOCTH M0 (PU3MKMH:

* BBISBJICHHE MHTEPECOB, CKJIOHHOCTEW, CIOCOOHOCTEH, BO3MOXKHOCTEH YyYalluxcs K
Pa3IMYHBIM BUAAM JICITCILHOCTH;

® (1)OpMI/IpOBaHI/IC IMPEACTABJICHUA O ABJICHHUAX W 3adaKOHAaX OKpPYXKaAwLIero mupa, ¢
KOTOPBIMH HIKOJIbHUKH CTAJIKUBAIOTCA B HOBCCILHGBHOI\/JI KHN3HH,

* (hopMHUpOBAHUE TIPEACTABICHUS O HAYYHOM METOJIE TTO3HAHUS,
* pa3BUTHE UHTEPECA K UCCIIEI0BATEIBCKON IEATEIbHOCTH;
* Pa3BHUTHE OIMbBITA TBOPUECKOMN ACITETLHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

¢ Pa3BUTHC HABBIKOB OpraHu3and HAY4YHOI'O TpyHaa, pa6OTBI CO CJIOBapssMu H
OHIIUKJIONCAUAMU

* CO3JaHHME YCIOBUI [UIsl pealu3alliud BO BHEYPOUYHOE BpeMsi MpUOOpPETEHHBIX
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI B ypOUHOE BpeMs;

* pa3BUTHE OIbITa HEHOPMAIBHOTO OOIICHUS, B3aMMOJCHUCTBHS, COTPYJAHUYECTBA;
pacumpeHnue paMoK OOIICHUS C COIIMYMOM.

* (hopMHpPOBAaHUE HABBHIKOB MOCTPOCHHS (PU3MUECKUX MOJIEIECH U ONpeneNieHrs TPaHUI] UX
MIPUMEHUMOCTH.

* COBEpPUICHCTBOBAHNE YMEHUI MPUMEHATh 3HAHUS MO (U3MKe Uil OOBSICHEHUS SBICHUMN
IPUPO/IbI, CBOMCTB BELIECTBA, pEIIeHUs (PU3NUECKUX 3a]1a4, CAMOCTOSTEIbBHOIO MPUOOPETEHUS U
OLIEHKM HOBOM HMH(pOpMaLUU (PU3HMUECKOTO COJEpKAHUSA, MHCIOIb30BaHUA COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

* HCIOJBb30BaHWE MNPUOOPETEHHBIX 3HAHUU W YMEHUH [UIsl pelIeHUs MPAKTUYECKHUX,
JKU3HECHHBIX 3a/1a4;

* BKJIIOYEHHE Yy4YallUXCi B  Pa3HOOOpa3Hyl0  JESATENIbHOCTh:  TEOPETHUYECKYIO,
MPaKTUYECKYI0, aHATTUTUIECKYIO, TIOMCKOBYIO;

* BbIpaOOTKa TMOKHUX YMEHUU MEPEHOCUTh 3HAHMS M HaBBIKM Ha HOBBbIE (POpPMBI yueOHOM
paboThI;

* pa3BUTHE COOOPA3UTEILHOCTH U OBICTPOTHI PEAKIIUH MPH PEIICHUU HOBBIX Pa3TUYHBIX
q)HSI/IIIeCKI/IX 3aJa4, CBJA3aHHBIX C HpaKTquCKOﬁ ACATCIIBHOCTBIO.
I[Inanupyemble pe3yJbTaThl

ZIOCTI/I)KGHI/IG IIAaHUPYEMBIX PE3YJIbTATOB B OCHOBHOM IITKOJIE IMPOUCXOAUT B KOMIIJICKCE
UCTIONIB30BAHUSL  YETBHIPEX MEKIUCIHHUILUIMHAPHBIX Y4eOHBIX mporpamMm («DopmupoBaHue
YHUBEPCAIBHBIX YUeOHBIX AeHCcTBUIY, «@opmupoBanrne MKT-KOMIIETEHTHOCTH 00YyJarOuXCs»,
«OCHOBBI y4eOHOMCCIIEOBATEIBCKOM M TMPOCKTHON AesaTenbHOCTH», «OCHOBBI CMBICIIOBOTO
YyTeHHUs] U paboOThl C TEKCTOM») U Y4E€OHBIX IpOrpaMM IO BCEM IpeIMeTaM, B TOM YHCIE IO



¢usuke. Ilocie m3yuyeHHs] NMporpaMMbl BHEYPOUYHOH nesTenbHOCTH «PHU3MKa B 3ahadax M
HKCIEPUMEHTAX)» 00YUAIOIIUECS:

* CHCTEMATU3UPYIOT TEOPETUYECKUE 3HAHMS M YMEHHUSA [0 DPELICHHUIO CTAHJAPTHBIX,
HECTAHJAPTHBIX, TEXHUUYECKUX U OJIMMIIMAIHBIX 3a/1a4 Pa3IUYHbIMU METOLAMY;

* BEIPA0OTAIOT MHAMBHUYaTbHbIN CTHIIb PEHICHUs (PU3UIECKUX 3a/1ad.

* COBEpILIEHCTBYIOT YMEHMs Ha MpaKTHKE I[0Jb30BaTbcsi NPUOOpPaMHu, IPOBOAUTH
u3MepeHus: (pU3NYeCKNX BETUYMH (ONpeNeNiTh eHy AEJICHUs, CHUMAaTh NOKa3aHus, COOII01aTh
IpaBUjIa TEXHUKU O€30I1aCHOCTH);

* Hay4aTcs MOJIb30BaThCs MPHOOpaMH, C KOTOPBIMH HE CTAIKUBAIOTCS HA YPOKaX (U3UKU B
OCHOBHOM ILIKOJIE;

* pa3paboTaloT M CKOHCTPYUPYIOT MPHOOPHI U MOJENTH I IMOCIeayroIeid paboTsl B
kabunete Ppu3nKM.

* COBEpPLICHCTBYIOT HAaBBIKM IIMCBMEHHOW M YCTHOM pe€4Yd B IIPOLECCE HANMCaHUsA
UCCIIEIOBATEIbCKUX PA0OT, HMHCTPYKUMI K BBIIOJHEHHBIM MOJENSAM U HpubopaM, INpu
BBICTYIUIEHHUSAX Ha HAYYHO — [IPAKTUYECKUX KOH(PEPEHLUAX Pa3INYHbIX YPOBHEH.

* ONpEICIAT JajbHEUIICe HAPABICHUE PAa3BUTUS CBOMX CIIOCOOHOCTEH, chepy HayuHBIX
MHTEPECOB, ONPEIEIATCS ¢ BEIOOPOM JallbHEHIIIEro 00pa3oBaTeIbHOr0 MapiIpyTa, JaIbHEHIIIero
npoduist OOydeHHUs B CTaplIeH IIKOJIE.

Ilpeomemnvimu pezynvmamamu IporpaMMbl BHEYPOUHOH J1€ATEIbHOCTH SIBJISIIOTCS:

OOyJarouuiicss MONIYYUT BO3MOXKHOCTH Ui (POPMHUPOBAHUS CIEAYIOUINX IPEIMETHBIX
pe3ysbTaTOB:

® 3HAHUS O MPHUPOJIC BAKHEUINX (U3UICCKUX SBICHUIA OKPY’KAIOMIETO MUPA ¥ TIOHMMaHUE
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b U3YUEHHBIX SBJICHUIA;

® YMEHHUSI II0JIb30BATbCS METOJaMU HAy4YyHOTO MCCIEIAOBAHUS SIBICHUUW MPHUPOJBI,
IPOBOAWTH HAONIONEHUS, IUIAHUPOBATb M  BBINOJHATH AKCHEPUMEHTHI, 00padaThIBaTh
pe3yibTaThl U3MEPEHUIl, IPEACTABIATh PE3YIbTAaThl U3MEPEHHUH ¢ MOMOIIBIO TabHIl, TpaguKoB
u ¢dopmysn, OOHAPYXKUBATh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYMHAMHU, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThl U JEJIaTh BBIBOJBI, OLIEHUBATh IPAHULIBI NOTPEIIHOCTEN PE3YJIbTAaTOB
U3MEPEHHU;

® YMEHUs NPUMEHATh TEOpEeTUYEeCKHe 3HaHMs 1O (U3MKEe Ha MpPaKTUKe, peIlaTh
¢u3nueckue 3aaun Ha MPUMEHEHHE MOTYYEHHbIX 3HAHUM;

® YMEHUS M HaBBIKM NPUMEHSTHh MOJYYEHHBbIE 3HAHHUS Ui OOBACHEHHUS NPUHIMIIOB
JENCTBUS BaXHEHMIINX TEXHUYECKUX YCTPOMCTB, PELICHMs NPAKTHUYECKUX 3a]ad IOBCEAHEBHOU
JKU3HH, oOecreyeHus O0e30IacHOCTH CBOEH JKHM3HH, PAlMOHAJIbHOIO IMPHUPOAOIOJIB30BAHUS U
OXpaHbl OKPY>KAIOILEN CPEIbL;

e popmMupoBaHuE YOSKIEHUSI B 3aKOHOMEPHOM CBSI3U U MIO3HABAEMOCTH SIBJICHUN TPUPOJIBI,
B OOBEKTHBHOCTH HAYYHOT'O 3HAHUS, B BHICOKOM IIEHHOCTH HayKH B Pa3BUTHUU MaTEpUANBbHON U
JIyXOBHOM KYJbTYpHI JIFOJIEH;

®pa3BUTHE TEOPETHYECKOTO  MBIIUIEHWS HAa OCHOBE (OPMHUPOBAHUS  YMEHUH
yCTaHaBIMBaTh (aKThl, pa3nuyaTb NPUYMHBI W CIEACTBUS, CTPOUTH MOJEIU M BbIIBUTaTh
TUIOTE3bl, OTBICKUBATh U (OPMYIMPOBATH J10KA3aTEIbCTBA BHIABUHYTHIX TUIIOTE3, BHIBOAUTH U3
HKCIEPUMEHTANIBHBIX (PAaKTOB U TEOPETHUECKUX MoJieNell pu3nueckue 3aKOHBI;

® KOMMYHUKAaTUBHbIE YMEHHUS: JOKJIAQJbIBaTh O pe3yjbTaTax CBOEro HCCIeI0BaHUS,
y4acTBOBaTh B AMCKYCCHUHU, KPATKO U TOYHO OTBEYATh HA BONPOCHI, UCIOIb30BaTh CIIPAaBOUYHYIO
JUTEpaTypy U Apyrue UCTOUYHUKU HHGOpMAIUK.

Memanpeomemuvimu pezyipmamamu NPOrpaMMbl BHEYPOUHOU ESATEIIBHOCTH SIBJISFOTCS:
OOydYaromuicss TOMYYUT BO3MOXHOCTH Ui (POPMHPOBAaHUS  CICAYIOIIUX  METaIlpPeIMETHBIX
pe3yJIbTaToB:



® OBJIQ/ICHUE HABBIKAMU CAMOCTOSTEIHHOTO MPHUOOPETEHUs HOBBIX 3HAHWIA, OpTaHH3AINH
y4eOHOM JeATEIbHOCTH, IIOCTAHOBKHM IICJICH, IIJITAHUPOBAHHS, CAMOKOHTPOJIS M OICHKHU
pe3ybTaTOB CBOEH JACSATEIBHOCTH, YMEHHUSIMHU MPEABUACTH BO3MOXHBIC PE3yJIbTaThl CBOMX
JIEHCTBHI;

® IOHUMAHUE PA3TUYUNA MEXKY UCXOIHBIMH (DAKTAMH W TUIIOTE3aMU JIJIsl UX OOBSICHEHHS,
TEOPETUIECCKIUMH MOJIEIISIMH M peaTbHBIMA 00bEKTaMU, OBJIAJICHUE YHUBEPCATHHBIMU YUSOHBIMU
JEHCTBUSIMU Ha MPUMEpaxX TUIOTe3 I OOBSICHEHHS M3BECTHBIX (PAKTOB U IKCIEPUMEHTATBHOM
MPOBEPKU BBIJIBUTAEMBIX THUIOTE3, pa3palOTKU TEOPETUUYECKUX MOJIEICH MPOIECCOB WU
SIBIICHHI,

e popMupoOBaHUE YMEHUW BOCIPHHHUMATH, TiepepadaThiBaTh U MPEABSIBISATh HH()OPMAIIHIO
B CIIOBECHOH, OOpa3HOW, CHMBOJMYECKON (opmax, aHAIM3UPOBATh U IepepadaThIBaTh
MOJIYYEHHYIO HH(POPMAIUIO B COOTBETCTBUU C IOCTABJICHHBIMH 33a4aMU, BBIJICISITH OCHOBHOE
coJIepKaHue TPOYUTAHHOTO TEKCTa, HAaXOIUTh B HEM OTBETHI Ha IOCTABJIECHHBIC BOIMPOCHI U
W3J1arath €ro;

® IPHOOPETEHHUE OIbITa CAMOCTOSITEIBLHOTO TIOMCKA, aHaM3a M OoTOOpa MH(pOpMalUHA C
WCIIOJIb30BAHUEM Pa3JUYHBIX HMCTOYHHKOB W HOBBIX HWH(OPMAIIMOHHBIX TEXHOJIOTHH s
pelieHus MO3HaBaTeNIbHBIX 33]1a4;

® Pa3BUTHE MOHOJIOTMUYECKON W JMAIOTMYeCKON pedd, YMEHHUsS BBIpaKaTb CBOM MBICIH,
CIIOCOOHOCTH BBICIYIIMBATh COOECEIHHMKA, MOHUMATh €ro TOUYKY 3pEHUs, IMPHU3HABATh MPaBO
JIPYToro 4eloBeKa Ha MHOE MHEHHE;

®OCBOCHHME TPUEMOB  JEHCTBUM B  HECTAHAAPTHBIX  CUTYyalMsX,  OBJIAJICHUE
HBPUCTUUYCCKUMH METOJAMU PEIICHUs POOIIeM;

e popmupoBaHrue yMeHUN pabOTaTh B TPYIIE C BBHIIOJIHEHHUEM DPA3IUYHBIX COLHUATBHBIX
pOJIeHi, IPEACTABIATh U OTCTAUBATh CBOM B3TJISABI M YOEKICHUS, BECTU JUCKYCCHIO.

PeryasituBabie YY]I
OO0yuaromuiicss HOIXyIUT BO3MOKHOCTE TSI (POPMUPOBAHUS CICIYIOMIHNX PETYISATHBHEIX Y'Y /1.

e YMEHHE CaMOCTOSTEIbHO OMNpPENeNsITh IeIn OOYy4YeHMs, CTaBUTh U (OPMYIHUPOBATH
HOBBI€ 33/1a4M B y4€0e U NI03HABATEIbHOM J1eATeIbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH
ITO3HABATEJIBHON JEATEIbHOCTH.

e YMeHUE CaMOCTOSTEIbHO IUIAHUPOBATh IYTH JIOCTHXKEHUS IieJiell, B TOM YHUCIE
anbTepHATUBHBIE, OCO3HAHHO BbIOMpaATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEHICHUS YUEOHBIX U
MIO3HABATEJIbHBIX 3a/1a4.

e YMEHUE COOTHOCHUTH CBOU JECUCTBUA C IUJIAHUPYEMBIMU pE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATENIbHOCTH B NPOLIECCe JOCTUKEHUs pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JeHCTBUI B paMKax MPEeUIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM AECHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyALIUEH.

e YMeHHE OILIEHUBaTh MPAaBUIBHOCTh BBHIMOJHEHUS Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOXHOCTH €€ PEIICHU.

e BiiaseHue  OCHOBaMH  CaMOKOHTpPOJS, CAMOOLIGHKH, TPUHATHS  pEUIeHUH U
OCYIIECTBIIEHUS OCO3HAHHOTO BHIOOpA B yUeOHOM M MTO3HABATEIBLHOM JACSITEIIHHOCTH.

ITo3naBarenbubie YY ]|

OO6yuaromuiicst HOIXyYUT BO3MOXKHOCTE JUTs ()OPMHUPOBAHMUS CIIETYIONINX TO3HABATENBHBIX Y Y /1.

® YMeHue ONPCACIIAATL IOHATUA, CO34aBaTb O606IJ_I€HI/I$I, YCTaHAaBJIMBATL aHAJIOTUH,
KJIacCU(PUITUPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHHS M KPUTEPUHU MJIsI KJIACCHU(PUKAIINH,
YCTaHaBJIMBATb IPpUYINHHO-CJICACTBCHHLIC CBs3H, CTPOUTH JJOTHUYECKOC PacCyKJICHUC,
YMO3aKJIIOueHHEe (MHIYKTUBHOE, J€TYKTUBHOE, 110 AHAJIOTHUH) U JIeTIaTh BHIBOJIBI.

e YMeHue Co3aaBaTb, IPUMCHATH U HpeO6p330BBIBaTB 3HaKHu U CUMBOJIbI, MOJCIIN U CXEMBI
AJI pECIICHUA yqe6HBIX " IIO3HABATCJIIbHBIX 3aJ1a4.

e CMEBICIIOBOE YTEHUE.



e ®opMUpOBaHUE U PA3BUTUE JKOJOTMUECKOTO MBIILICHUS, YMEHHUE NPUMEHSTh €ro B
MO3HABATEIbHON, KOMMYHHMKATHBHOW, COLMAJIbHONW TMpaKkTUKe U  [podeccroHalIbHOI
OpUEHTAIINH.

e Pa3BuTHe MOTUBALlMU K OBJAACHUIO KYJIbTYPOH AKTUBHOI'O MCIIOJIB30BAaHUsS CIOBApEd U
JIPYTUX MOUCKOBBIX CUCTEM.

KommynukatuBHbie YY/|

e YMEHHE OPraHW30BbIBATh YYEOHOE COTPYAHHYECTBO M COBMECTHYIO JICSATEIBHOCTH C
YYHUTEJIEM B CBEPCTHUKAMHM; pab0TaTh HHIUBUYAILHO U B TPYIINE: HAXOIUTh 00IIee pelieHrue u
pa3pemiath KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI B y4éTa HHTEPECOB; (OPMYIUPOBATH,
apryMeHTHUPOBaTh U OTCTANBATh CBOE MHEHHE.

e YMEHUE OCO3HAaHHO MHCIOJb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHUKAIIUW JJI1 BBIPAKCHUSA CBOUX YYBCTB, MBICIICH U HOTpe6HOCTeﬁ IJId TJIAaHUPOBAHUSA U
perysiiuy CBOEH AESTENbHOCTH; BIAJCHUE YCTHOW M NMUCbMEHHOW pPEYbI0, MOHOJOTMYECKOH
KOHTEKCTHOM PEYbIO.

e opmupoBaHre U  pa3BUTUE  KOMIIETEHTHOCTH B  O0JIaCTH  HCIIOJIb30BAHHUS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT).

JTuunocmuvimu pesynbmamamu 1pOrpaMMbl BHEYPOUHOH ACSATEIBHOCTH SABJISIFOTCS:

OOyuarouuiics MOIXYYUT BO3MOXKHOCTH JUIsI (DOPMHUPOBAHUS CIEAYIOIIUX JHMYHOCTHBIX
pe3yIbTaToB:

®pa3BUTHE  IIO3HABATCJIBHBIX  HHTEPECOB,  MHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEM;

® yOXK/IEHHOCTh B BO3MOXHOCTHM I103HaHMS IPUPOJbI, B HEOOXOAUMOCTH Pa3yMHOIO
VCIIOJIb30BaHUs JOCTH)KEHUN HAYKHM M TEXHOJIOTUM IS NAJbHEHMILEro pa3BUTHUS YEIOBEYECKOTO
oOmiecTBa, yBak€HHE K TBOpPLIAaM HAyKW M TEXHUKH, OTHOIIEHHE K (PU3HKE KaK K IJIEMEHTY
00111e4eNI0BEYECKON KYIbTYpPHI;

® CaMOCTOATEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI;

® TOTOBHOCTH K BBIOOPY ’KM3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEpPECAMHU
Y BO3MOKHOCTSIMH;

® MOTHBaIUsl 00pa30BaTENbHON JI€ATEIHHOCTH HA OCHOBE JINYHOCTHO OPUEHTHUPOBAHHOTO
MOJIX0/1a;

e popMupOBaHUE IIEHHOCTHOIO OTHOLIEHMSI JPYyr K JpYyry, K Y4YUTENI0, K aBTOpaMm
OTKPBITHI U N300peTeHuil, K pe3ysbTaTaM 00yueHusl.
TemaTnueckoe NIAHUPOBAHHUE

7 xnacc
Ne HasBanue pa3sjaeia, TeMbl Koamecrso Teopus IIpakTuka
JacoB
1 BBenenune 4 2 2
2 ®dwusuka u Bpemena rojga: ®usuka oceHpr0. | 3 1 2
3 [TepBoHavaIbHBIC CBEJICHUS O CTPOCHUU 4 2 2
BEIIlECTBA

4 BzanmoneiicTBue Ten 8 2 6
5 Pa3 3amauka, nBa 3agauka 4 4 0
6 ®duznka u BpemeHa roja: @uznka 3uMou. 2 1 1
7 Cuuibl B ipupojie 11 5 6
8 Pa3 3agauka, qBa 3a7auKa 4 2 2
9 JlaBrenue 6 2 4
10 ®dusnka 1 BpemeHa roja: Pusnka BecHoOU. | 3 1 2
11 DHeprus 12 5 7
12 DU3NKU U JTUPUKU 4 2 2




13 ®dusnka 1 BpemeHa roja: Ousnka JeToMm. 5 2 3
NTOI'O 70 31 39
8 KJacc
Koanuecrso
Ne HasBanue pa3jeJa, TeMbl YacoRB Teopus IIpakTnka
1. dwu3uka U BpeMeHa rojia (IIOBTOPEHUE) 8 5 3
2. ITpoekTHast IesITeTLHOCTD 10 (PU3HKe 7 3 4
3. MonekynsapHas pu3nka 11 7 4
4. DU3MKa U IEKTPUIECTBO 19 8 11
S. du3snka KocMoca 3 1 2
6. Marnetusm 5 2 3
7. [IpoekTHas nesATeTbHOCTh 7 2 5
8. CBeToBbI€ ABJICHUS 6 2 4
9. JlocTrkeHHsI COBpEMEHHON (DU3UKH 4 3 1
UTOrO 70 33 37
9 knacc
KoimmuecTBo
Ne Haszsanmue pa3jena, TeMbl 4acoB Teopus IIpakruka
1 BBenenue 5 4 1
2 MexaHuka 8 4 4
3 3aKOHbBI COXPAHEHHUS 6 4 2
4 Pabora sHeprus S) 2 3
5 DeKTPOMarHUTHHIC SIBICHUS 10 6 4
NUTOI'O 34 20 14
Copep:xaHue NporpamMmbI
7 kiaacc

TEMA 1. BBEJJEHUE (44)

Teopusi-24. BonHoe 3ansTie. MHCTpyKTax Mo oxpaHe Tpy/aa Ha 3aHATHsAX. [lone3Hble cChlIKu
no ¢uzuke B MHTEpHET. MeTobl n3yueHus Gpusnueckux siBaeHni. Guzndyeckuit sKCrepuMeHT.
[TorpemnocTe mnpsiMbIX u3MepeHuil. [IpaBwia mnpoBeAeHUS NIKOIBHOTO 3KCIIEPUMEHTA.
Kommnbrotepsl B pU3MUECKUX HCCIENOBAaHUAX WU TpU H3ydeHuu ¢usuku. [IpaBuna co3manus
AJIEKTPOHHOM MTPE3EHTALINH.

IIpakTnka-24. U3mMepenne ¢GU3MUYECKUX BEIUYMH C IOMOIIBIO LU(pPOBOM JTabopaTopHH.
Ornpenenenne 1eHbI aeneHus npudopos. OnpeneneHue pacCTOSTHUN 10 HEAOCTYIMHBIX 0OHEKTOB.
Onpenenenue od0beMa Tel pa3auuHol popMbl. MI3MepeHne TONIUHBI JICTa OyMaru.

TEMA 2. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA OCEHBIO (34)

Teopusi-14. 3aragouHoe BelIeCTBO — Boja. Tpu cocTosiHuA BoAbl. MIHTEpecHOoe 0 Boje.
['unore3bl MPOMCXOXKACHUS BOABI Ha 3emiie, 3HaueHHEe (PU3MYECKHMX M XUMHUYECKUX CBOWCTB
BOJIbI, CTPOEHHE MOJEKYJbl BOJAbI, OOBSICHEHHE CBOMCTB BOJbI B Pa3IMYHBIX arperaTHbIX
COCTOAHMSAX. POIb BOBI B )KU3HU YEIOBEKA.

IIpakTuka-2 4 Okckypcuss Ha oOceHHIO npupony. IlpoBenenue HaOm0AeHMIM
MpOosIBIICHUST (PU3HUECKUX SIBICHUN oceHbio. Co3nanue npe3entanun «Pu3nka Ocenbo». Pabora
¢ [Iporpammoit Power Point 1o co3mganuto ciaiiios.




TEMA 3. HIEPBOHAYAJIBHBIE CBEJIEHUS O CTPOEHUU BELLIECTBA (44)
Teopusi-4u. IlnanupoBanue PuU3NUECKOro IKCIIEPUMEHTA — KaK JTI0Ka3aTh Teopuro. Ot [lekapra
10 Hamwmx JaHed. bpoyHoBckoe aBukeHue. Hano-texnosornn. CounmHenue «MHKpOMUDPY.
MuKpo BEIUYMHBI B HALIEH KU3HU.

IIpakTuka-2y Pacmupenue ten npu HarpeBanuu. M3mepenne ckopoctu auddysuu. Moaenu
arperaTHbIX COCTOSIHUH (UTpa)

TEMA 4. B3BAUMOJENHCTBHE TEJI (84)

Teopusi-2u. MexaHuueckoe ABWKCHHE H B3auMojeiicTBue. Kak OBbICTpO MBI JIBHIKEMCS
(cmoxxenue ckopocreid)? Korma mbl aBmkeMcs Bokpyr ComHia ObICTpee - JTHEM WM HOYbIO?
[Tprmepsl pa3nUyHBIX 3HAYEHUN BEJIMYUH, OMMCHIBAIOLIUX MEXAHMUYECKOE JBUIKEHHUE B KMBOU
npupoge. Mcronb3oBaHne B TEXHUKE IPUHLMIIOB JBW)KEHHUS JKUBBIX CYILIECTB. SIBiIeHue
uHepin. «Henonsmxknas 6amss». Uto uzydaer cratuka? Bunbl paBHOBeECHS.

IIpakTuka-64y. M3mepeHnue OBICTPOTHI pEaKIMU 4YeIOBeKa. V3MepeHHe CKOpPOCTH XOIbOBI.
DKcriepuMEeHTabHBIE JI0KA3aTeNIbCTBA SIBJICHUS HWHepHuH. [loaroroBka BuaeopmibMa Mpo
aBieHre uHepuuu. M3mepenne maccel | kamnm Boxbl. OnpezaesieHHE TUIOTHOCTH MPUPOIHBIX
MmatepuaioB. OrmpeneneHue od0bemMa M IUIOTHOCTH cBoero tena. OnpexneneHue o0bEMa(Macchl)
IIPOJIYKTOB B ynakoBke. M3rotoBieHnne paBHOBECHOU UrpyliKu. Pemenue 3anay.

TEMA 5. PA3 3AJJAYKA, JIBA 3AJJAYKA (4u4)

Teopusi-54. [IpaBuna pemenuss u  odopmiieHuss 3amad.  Iloumck  ommbOok. Pemenue
3aHMMAaTeNIbHBIX 3a1a4. Pemenue 3aaau B popmare [11M3A.

TEMA 6. PU3HKA U BPEMEHA I'OJIA: ®U3HUKA 3UMOM (24)

Teopusi-1u. Cuer, nen, u merenb. CHexuHku B Bo3ayxe. CHexuHku Ha 3emute. Croucras
CTPYKTypa CHEXHBIX MOKpOBOB. Pexemsius. Jlen na 3emne. [opublii neanuk. JIBuxenue
nennuka. Kakxue ObIBatoT mMeTenn. MUKpOCTPYKTypa HU30BbIX MeTeneil Bomuel Ha cHery. Kak
JTAJIEKO MIEPEHOCUTCSI CHET MeTenblo. [1buieBble Oypu U METeNn: CXOJICTBO U pa3innuusd. Pusnka y
HOBOTOJIHEH €JIKH.

IIpakTuka-1 4 ®usuka - Hayka o npupoge. MoXHO U HU3y4yaTh MPUPOAY 3UMOM?

[Iporynka Ha 3UMHIOIO IPUPOSTY.

TEMA 7. CWJIbI B TIPUPOJAE(114)

Teopusi-5u. Cuma — BeKTOpHas BelWYMHA (IUHAMHYECKOE pelleHue 3agad). Bec wu
HeBecoMocTh. Cuna tpenus. Counnenne «Mup 6e3 TpeHHs .

3akoH BCeMHUpPHOro TAroteHus. CTpoeHue coaHeyHOM cuctembl. [lnaHeTel 3eMHOMI
rpymibl. [Inanersi-rurantel. Cuia TsHKECTH Ha JIpyrux muianerax. CryTHUKM 1iaHeT u JlyHa.
Hab6monenue Jlynel. Manbie Tema, opOMTHI M TEPUOAUYHOCTH KOMET. «3BE3J0MAJbD», WU
nmouyeMmy 3Be3lbl He manaroT? 3Be3gHoe HeOo. Co3Be3aus. 3HAKOMCTBO C MPOrpaMMamH o
actpoHoMuu. Bpems u ero usmepenue. Kanenaapsp.

IIpakTuka-64. 3anumarenpubii onblT  «lllapuk Ha HuTH». OnpeneneHue HEHTpa
TSOKECTH TeNa. 3aHuMarenbHble (Urypsl Ha paBHOBecHe. M3roToBIEHHE CONHEYHBIX YacoB.
Cozmanne JIYHHOTO KajJeHAaps ¢ Tmomolbio mporpamMmbl Power Point. M3mepenne xecTkocTr
npyxuHbl. 3Mepenne ko3 puienTa cuibl TPEHUS CKOJIBKEHUST Ha KPBUIBIIE IITKOJIBI U IPYTHX
MMOBEPXHOCTSIX.

TEMA 8. PA3 3AJTAYKA, /IBA 3AJTAYKA (49)

Teopusi-24. Cucrema CU u ee 3HaueHue. J[MHaMM4YECKOE pEIIEHHE 3a7ad Ha CIIOXKEHUE
cui. Pemienue 3aHuMaTenbHBIX 3a7a4. Pemenne 3agau B popmare [TNU3A.

IIpakTuka-24. Onpenenenue Beca CyMKH IIKObHUKA. OnpesienieHne Macchl U Beca BO3yxa B
KOMHATe.

TEMA 9. JABJIEHUE (6u4)

Teopusi-24. /laBnenne TBepapix T1en. 3akoH Ilackand. JlaBneHue B JKHUIKOCTH.
I'mapocraTndeckuii mapagokc. ATmocdepHoe maBieHue. Poiib atMocdepHOro maBiICHHS B
npuponae. ATmochepHoe AaBieHHEe U morojga. TOHOMETp, MaHOMETphl. ATMoc(hepHOe TaBieHUe



B xku3HuM denoBeka. Kak wbr gpmmmmM? Kak Ml meéM? «[opHas 0o0ie3HB», BIUSHUE
aTMoc(epHOro JaBJiIeHHs HA CAaMOYYBCTBUE JIto/Iei. Perienre 3aHuMaTeNbHbIX 3a/1a4.
IIpakTuka-44. M3yuyeHue 3aBUCUMOCTH JIaBJICHMs OT TIUIOHIAJAM IOBEPXHOCTU C
MIOMOILBIO JaT4YMKa JaBJeHUs. 3aHUMarelibHble onbIThl «llepeBEpHyThIi cTakan», «DOHTaH B
Kostoey, «Sino B Oyreuike». [IpuOopsl /Ui n3MepeHus: AaBICHHUS — U3TOTOBICHHE OapoMeTpa.
ATMochepHoe napnenue u MmenuuuHa. lnpui, nunerka, menuuuHckas Oanka. KpossiHoe
nasnenue. OnpeneneHue MaBieHUs KpOBU Yy uesnoBeka. OrmpejiesieHue BBICOTHI 3JaHUS C
MOMOIIbI0 6apoMeTpa.
TEMA 10. ®U3UKA 1 BPEMEHA I'OJIA: ®U3UKA BECHOW (3u4)
Teopus-14. Temneparypa. Tepmomerp. [IpuMepbl pazuuHbIX TEMIIEPATYpP B IPUPOJE.
IpakTuka-24. Dxckypcust Ha npupoay. [IpoBenenne HaOMOACHUN TPOSBICHUS (PU3HMUECKUX
ABJICHUH BecHOU. M3MepeHue TeMiiepatypbl OYBBI Ha IIyOMHE U noBepxHocTH. MccnenoBanue
KaMWUISIPHBIX SBIICHUMN.
TEMA 11. DHEPT'UA (124)
Teopus-54. Pa3auunbie BUABI SHEPrUHU, HCIOJIB3YEMbIEC JIKOJbMH, MU HX 3amacbkl. KocBeHHBbIE
u3mepenus. [louemy pabGoTta M sHEprusi MUMET OJHY eAMHUIY u3MepeHusi? Hecuctemubie
€UHUIIBI. DHEPTHs U MHUIA: OCHOBBI MPABWIBHOTO MUTaHUs. PelieHne 3aHUMaTEIbHBIX 3a/ad.
Pemenue 3anau B popmate [TU3A.
IIpakTuka-74. 3mepenrue KMHETHMYECKOW JHepruu Tena. M3mepeHwe NOTEHIMAIBHOU
sHepruu. Menwo mkonpHuKa. Co31aHMe Mpe3eHTauuu O NPaBWIBHOM NuUTaHuU. OnpeneneHue
paboTel W MomHOCTH pyK. OmnpeneneHUe MeXaHUYECKOW pabdOTHl MPH TMPBDKKE B BHICOTY.
OrnpezesieHne CpeTHe MOIIIHOCTH, pa3BuBaeMol npu Oere Ha auctannuio 100m. Onpenenenue
CpeoHeld MOILHOCTH, pa3BUBAaEMOW MpH NpucedaHuu. lV3mepeHue cpeaHel MOIIHOCTH,
pa3BUBaEMOM IpU MoAbeME MO JiecTHUlE. OnpeneneHre BbIMTPHINIA B CUJIE, KOTOPBIM AaeT
MOJBIKHBIM W HenoaBmxkHBIA 050K. CpaBHenune KIIJ[ moaBmkHOTO OJ0Ka W HAKIOHHON
MJIOCKOCTH.

TEMA 12. ®PU3UKHU U JIUPUKU (44)

Teopusi-24. ®u3nka B Xy10KECTBEHHBIX IPOU3BEACHUAX. JJOCTHKEHUSI COBpEMEHHON (DU3HKH.
IIpakTuka-24. M3roroBnenne caMoAenbHbIX KapTUH «PU3HMKa B BECENIBIX KapTHHKax». YPOK-
npencraBieHue «Pusznueckrue (QOKychl». 3alMTa 3JIEKTPOHHOM Mpe3eHTanuu «Mup riazamu
buzukay.

TEMA 13. PU3BUKA U BPEMEHA I'OJIA: PU3UKA JIETOM (54)

Teopusi-2u. Kakoii mecsan sera cambiii xapkuil? Xapkoe nero m muensl. Kak u korma
IIPaBWIBHO cpe3ath 1BeThl? Ha kauenax "myx 3axsaTsiBaeT'.

IIpakTuka-34. OneITel Ha 7ave. DKcKypeus «Du3nka y Bogoemay.

8 knace

TEMA 1. ®U3UKA U BPEMEHA I'OJIA (noBTopenue) (84)

Teopus-54. Beognoe 3anarue. MHCTpykTaxk mo oxpaHe Tpyna Ha 3aHsaTusax. llorpemnocts
npsimMbix u3mepeHuid. Kiace Tounoctu mpubopos. Urenue rpaduka. BeiBoabl 1Mo pesynbrataMm
skcniepuMenTa. Llena nenenus mkansl npudopa. Kocennsle nuamepenus. [lpaBuna nposeneHus
HIKOJIBHOTO 3KcriepuMenTa. OdopmileHne 31eKTpOHHOro oryeTa o0 3KcrepuMmeHTe. Pemienue
3a/1a4.

IIpakTuka-3 4. U3mepenue ¢u3nueckux BETUYMH C MOMOUIbI0 LH(pOBON JlabopaTopuu u
noctpoeHue rpadukoB. VccnenoBaHue 3aBUCMMOCTH CHJIBI  YOPYrOCTH OT Beca Tela.
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT IPHKUMAIOIIEH CHIIBI. DKCIEpUMEHT [ anwies.
TEMA 2. IPOEKTHAA JEATEJBHOCTD ITIO ®U3UKE (74)

Teopus-3. Uto Takoe HAy4YHBIH TPOSKT W KaKk €ro moAroTtoButh? CHUTyaruss u
npobaema. AHaIM3 croco0oB pemieHus mpobdiaembl. TpeOoBaHMs K UCCIIEOBATENBCKON padoTe.
[TnanupoBanue aesTenbHOCTH. TpeboBaHUs K 0POPMIICHUIO MPOSKTHON PabOTHI 1O (HU3HKE.
IIpakTnka-4 4. Beimonnenue Mukpo-npoexTa B rpymme. OdopmieHue u 3anmra.



TEMA 3. MOJIEKYJISAPHASA ®PU3UKA (114)

Teopusi-74. «BonmedbHoe» CBOMCTBO dHEpTHH. MaKpo ¥ MUKPO TapaMeTpPhl U MX CBSA3b.
®da3oBbie mepexoabl. BoasiHOW map B atMocdepe: obpazoBanue 00JaKOB, TYMaHa, POCHI, WHES.
ATMocdepHble ocaaku: cHer, rpai. Touka pocel. [loBepxHocTHOe HaTsbkeHue. KanumnspHbie
SBIICHUS W JABIDKEHHE XHJIKOCTH MO TpyOam. 3akoH bepHymim, moabemHas cuia KpbLia.
Mopckue teueHus. COBpEeMEHHbIE MaTepuasbl: HCIOIb30BAHME KOMIIO3UTOB, IKHIKHE
KpucTambl. ['paduueckoe MpeacTaBIeHHE TEIUIOBBIX IMpoleccoB. Pemenue 3amad B dopmare
[TN3A.

IIpakTuka-44. OKCHEpUMEHTAJIBHOE JIOKA3aTENbCTBO  pa3jIM4Msl CBOICTB  BELIECTB B
pa3IMYHBIX arperaTHeIX cocrosiHuAX. HekoTtopele cBoiicTBa KpucTaioB. 3rortosiieHue
caMoOJeTbHBIX TPUOOPOB. l3MepeHne BIAXHOCTH BO3/AyXa B IOMEIICHHM M Ha YIHIE.
W3mepeHre CKOpOCTH HCIAPEHUsl PA3IUMYHBIX BEIIECTB. 3aHUMATENIbHBIE ONBITHI U BOIPOCHI:
KHUIICHUE BOJBl B OYMa)KHOH KOpOOKe, KUTIEHHE BOJbI KOMHATHOW Temmeparypsl. M3mepeHue
CWJIBI TOBepxHOCTHOTrO HaTspkenus. lllapuk B aspomuHamuyeckoit TpyOe. BripamuBanue
KpUCTaJUIa COJIM Ha OCHOBE. M3roToBi€HHME MakeTa KPUCTALIMYECKOM PEIIETKH KOMIIO3UTA.
WzroroBnenne Mojenu peakTuBHOro jBuratens. Wsydenwe pabotel JIBC Ha Makere u
ANEKTPOHHOW MOJIETIH.

TEMA 4. ®U3UKA U DJIEKTPUYECTBO (199)

Teopusi-84. DnexTpuueckue siBjaeHUs. nektpusanus Tei. [Ipunnun paboTel ckaHepa.
ATtMocdepHoe snexTpuuecTBo. ['po3zoBas Tywa. Ilpupona monnumn. Kakue ObIBaloT MOJIHUU.
[Tpunuunsr  snexkrpoOe3onacHocTd. (OCHOBHBIE XapaKTEpUCTUKU 3i1.Toka. Hecucremubie
eMHUIIBI padoThI TOKa. Pemienue 3aau.

IIpakTuka-114

Bzaumnoe nputsbkenue U oTtankuBaHue «CylnTaHOBY»; ONBITHI MO AneKTpusanuu. Habmonenue
pPa3JIMYHBIX BHJIOB HCKPOBOro paspsga. HMccienoBaHne IpOBOJHHMKOB M HENPOBOJHUKOB
anekTpuyecTta. IlomyyeHue s1.TOKa B KHJIKOCTH, AJIEKTpoiM3. M3rortoieHue OaTtapenku.
OKCepUMEHTaIbHOE  J0Ka3aTenbCcTBO 3akoHa Owma. l3yueHue pasinMuHBIX COEIMHEHUN
npoBoHUKOB. Co3/aHMe pa3IMyYHBIX NPUOOPOB(MIPYIIEK) HAa OCHOBE 3JIEKTPOJBUIATEIS.
OKCcepuMEHTaJIbHOE  J0Ka3aTenbcTBO  3akoHa  JDkoyns-Jlenna.  Co3naHue — cyeTyuka
3JIEKTPOIHEPTUU U U3YUEHHUE €r0 pabOThI.

TEMA 5. ®DU3UKA KOCMOCA (34)

Teopus-1u. dusnveckas npupoga HebecHbIX Ten. Ilomersl k npyrum ruiaHeram. Pob
KOCMOCa B JKH3HHM COBPEMEHHOro ooOuiecTBa. MexayHapoaHOe COTPYAHUYECTBO B OCBOEHUU
KocMoca.

Ipakruka-2 4. Coznanue onexkTpoHHol mnpeseHtauuu  «Kocmoc. HMcropus
KOCMOHABTHUKMW». [loaroroBka nmpa3aHoBaHus JHS KOCMOHABTHKH.

TEMA 6. MATHETU3M (54)

Teopusi-24. Marautaoe none 3emin. Kommac. Maraurobuonorus. MarautHeie Oypu.
®eppomarnerukn. Cuna Jlopenna. JIBuxkeHnne 3apssKeHHON YacTHUITBI B OJHOPOTHOM MarHUTHOM
noste. Jlromunecuenus. Ionsapuelie cusiHus.

IIpakTuka-34. l3ydeHMe MArHWTHBIX JIMHUM IIOCTOSSHHOTO MarHuTa. IM3ydenue
MarHUTHBIX CBOMCTB pazauuHbIX BemecTB. Urpa «bamnana o mobsiieM KaMHe».

TEMA 7. HPOEKTHAS JEATEJBHOCTD (74)

Teopus-2u. Kak mnoaroroButs u odopmuth Joknaa? KynbTypa BBICTYIUICHUS.
Oparopckoe HCKYCCTBO.

IIpakTuka-54. BeinonaHeHye n 3aluTa HHAMBUAYAIBHBIX U IPYNIIOBBIX IPOEKTOB.
TEMA 8. CBETOBBIE SABJIEHUSA (64)

Teopus-2u. YcrpoiicTBo ontudyeckux npudopos. Mzydenue ycrpoiicTBa goroamnmnapara.
Panyra. ®u3uka BO3HUKHOBEHHMS paayrd. XOJ CBETOBOTO Jydya B Karuie n0xas. OnTudeckue
WJUTFO3HH.

IIpakTuka-44. UccnenoBanue: «CBeT B )KM3HU KUBOTHBIX U YEJIOBEKay», «JloCTHIKEHUS
Y TIEPCIIEKTHUBBI UCIIOJIb30BaHMsI CBETOBOM dHeprun CoIHIIAa YETOBEKOM.



Pasnoxxenne Oemnoro cBera. HaOmionenwss B Mukpockonm u Tteneckon. Co3maHue
rosiorpaMMbl. 3roToBIIeHHE KaJIeA0CKOIA.

TEMA 9. JOCTUXXEHHSI COBPEMEHHOMN ®U3UKH (4y)

Teopusi-3u. [Ipumepbl TOBapoOB, CO3[JAHHBIX C HCIOJIb30BAHMEM HAHOTEXHOJOTUUA U
MPUYMHBI UX YHUKAJIBbHBIX CBOMCTB. HecmaunBaeMble U BCerjja YUCThIe BETPOBBIE CTEKIIA, JUCKU
konéc u T.1. Co3aHHbIE HAa OCHOBE HAHOYACTHUI[ OKCHJAa TUTaHa W cepedpa MOBEpXHOCTH,
oOnanaroniye 6aKTepULUIHBIMUA CBOMCTBAMH.

Pa3Butue BoeHHo# Texuuku. 7 Mas - Jlens paguo. HoBoct pusmuku u kocMoca.

IpakTuka-1 4 DOxckypcusst Ha mectHyto ATC. IloaroroBka BBICTYIIGHHH O JOCTHYKECHHSIX
COBPEMEHHOM (DU3UKH.

9 kJaacce

TEMA 1. BBEJIEHMUE (54)

Teopusi-4u. BBonHoe 3ansatue. MHCTpyKkTak 1Mo oxpaHe Tpyda Ha 3aHATUSX. AOCONIOTHas U
OTHOCHUTEJIbHAsl [OrPEHIHOCTh MpsIMbIX u3MepeHuil. IloBTopeHue: IUIOTHOCTh, JaBJICHUE,
sHeprus u pabora, MOJeKyIspHas Gpu3uka.

IpakTuka-1 4. 3mMepenne GuU3N4ecKnux BETHYUH U BEIYUCIECHHE TOTPEITHOCTH.

TEMA 2. ®DU3UKA B 3AJIAYAX U DKCIIEPUMEHTAX (19 u)

Teopus-164. J[BrxeHue tena mnox AeicTBUEM CHIIbl TskecTd. bannuctuka. AGCOIIOTHO
ynpyruit ynap. 3axon bepuynnu. dddexr Jomnepa. Onpenenenne mpocTpaHCTBEHHONW CKOPOCTH
3Be3/1. BpamartenbHoe JBMXKEHHE TBEpAOro Teja. YCIOBUS pPAaBHOBECHS TBEPJOro Tela.
O6pazoBanne ConHeyHoil cuctembl U 1uiaHeT. CpeactBa coBpeMeHHOH cBsizu. Cucremsl
actponaBurauuu (GPS u I'monacc). dusnka 1 BoeHHas TEXHHKA.

Pewrenne 3a1a4 NOBBILIEHHON CIIOKHOCTH.

IIpakTnka-134y. MccnenoBanue 3aBUCUMOCTH JalbHOCTH IOJE€Ta OT yIrjla K TOPHU30HTY.
DKcIepruMEeHTHl Ha PaBHOYCKOPEHHOE JIBIKEHHE. DKCIIEPUMEHTAIBHOE JI0KA3aTeNIbCTBO 3aKOHA
COXpaHEHMsI MMITyJbca. OKCIHEpPUMEHThl Ha BpalleHWe TBepAoro Tena. M3roromieHue
NPOCTEHIIET0 HMHIYKIMOHHOTO TeHepaTopa TepeMEeHHOro Toka. HalmroneHue sBICHUS
camouHaykiuu. Croxxenue konedanuil, gurypsl Jluccaxy Ha ocummiorpade. Buzyanuzanus
3ByKa € TIOMOIIIBIO JIa3epa.

KasiennapHo-TeMaTH4eckoe NJIAHUPOBaHNe

7 KJacc
lyi Ne Tema Jlara

1. BBenenue (44)

1 1 Boanoe 3anarue. Unctpykrax no Th. IlonesHsle ccbluiku 1o ¢pusuke B
WuTtepuer. Metoas! nzydenus GU3NUECKUX SIBJICHUM.
2 2 ®uznueckuil sxcriepuMenT. [IpaBuna npoBeaeHNs IIKOIBHOTO YKCIIEPUMEHTA.

[Morpemnocts npsiMbix u3mepenuil. I/p: M3mepenue Gpusnueckux BETUYHH C
MIOMOIIIBIO ITU(POBOH 1aOOPATOPHUH.

3 I1/p: Onpenenenne o0beMa Tea pa3anyHON (HOPMBI.

4 I1/p: U3mepenne ToAMMHBI TUCTa OyMary.

1 3araJiouHoe BelecTBo — Boja. HTepecHoe o Boze.

3
4
2. ®u3uka U BpeMeHa rojga: pusuka oceHbio (34)
5
6

2 I1/p: Dxckypcus Ha oceHHioro npupoy. [IpoBenenne HadbmrOACHII
MPOSIBIICHUS] (GUBUYECKUX SIBIICHUN OCEHBIO.

7 3 II/p: Co3nanme mpesentaruun «dusuka Ocenwio». Pabora ¢ Ilporpammoit
Power Point mo co3manuto cnaiinos.

3. IlepBoHayanbHbIe CBeJeHNsI O CTPOEHUM BelecTBa (44)

8 | 1 | Ot JlexapTa 1o Hamwmx gHeH. BpoyHOBCKOE MBIKEHHE. |




9 2 [TnanupoBanue (HU3NYECKOTO IKCIIEPUMEHTA — KaK J0Ka3aTh
teoputo. Il/p: Pacmmpenue ten npu HarpeBaHuM.

10 |3 I1/p: Uzmepenne ckopoctu auddy3un.

11 |4 Hano-texnonornn. Mukpo BeIMYHHbBI B HAIEH )KU3HU.

4. BzaumoaeiicrBue e (84)

12 1 MexaHn4ecKOe IBMKEHNE U B3aUMOIEIICTBIE.

13 |2 I1/p: VI3amepeHne CKOpOCTH XOAbOBI.

14 |3 I1/p: IToaroroBka BuaeoduIbMa Mpo SABJICHUE UHEPIIHH.

15 |4 I1/p: N3mepenne macchl | Kariu BOJbI.

16 |5 I1/p: Onpenenenue MIOTHOCTH NPUPOJHBIX MATEPUAIIOB.

17 |6 I1/p: Onpexnenenne oObEMa(Macchl) TPOTYKTOB B YITAKOBKE

18 |7 Urto n3yuaet cratuka? Buasl paBHOBECHS.

19 |8 I1/p: UzroroBrneHne paBHOBECHON MIPYILIKH.

5. Pa3 3ajgauka, aBa 3agauka (44)

20 |1 [IpaBuna pemenus u ohopmiteHus 3anad. [Tonck ommoOoK.

21 |2 Pemenue 3a1ay Ha MEXaHMYECKOE JIBHIKCHHE

22 3 Pewienue 3a1ay Ha IUIOTHOCTH

23 |4 Pemenue 3amau B hopmate [1M3A

6. du3uka u BpemeHa rojaa: pusuka 3umoi (24)

24 1 II/p: ®u3uka - Hayka o mnpupoje. MOXHO 1M M3y4yaTh MPUPOAY 3UMOM?
[Iporysnka Ha 3UMHIOIO IPUPOLY.

25 2 Cuer, e, u metenb. Ou3uka y HOBOTOIHEH €IIKH.

7. Cuabl B npupoae(114)

26 1 Cuiia — BeKTOpHAs BeJIMYHMHA (IMHAMUYECKOE PEIICHHE 3a7a4).

27 |2 3aKoH BceMUpHOTo TAroteHus. CTpoeHue coaHeuHoi cucrteMel. Cuma TsKecTH
Ha JIPYTUX IJIaHETax.

28 |3 Cnyrauku mianet u Jlyna. HaOmronenue JlyHsl.

29 |4 Manbie Tena, opOUTHl U MEPUOAUYHOCTh KOMET. «3BE3A0MAAbI», UITU MOUYeMY
3BE3/Ibl HE MaJIal0T?

30 |5 3Be3nHoe Hebo. Co3se3aus. II/p: 3HaKOMCTBO ¢ IpOTpaMMaMH 10
ACTPOHOMHUHU.

31 |6 I1/p: Onpenenenre neHTpa THKECTH TETA.

32 |7 I1/p: 3aHumartenbHble GUTYpHI HA PABHOBECHE.

33 |8 Bpewms u ero usmepenue. Il/p: VsroroBnenne conHeYHBIX YACOB.

34 (9 Kanenmaps. Il/p: Co3nanue JIyHHOTO KaJeHIaps C IIOMOIIBIO TPOTPAMMBI
Power Point.

35 |10 [ II/p: M3mepeHue ®eCTKOCTH MPYKUHBL

36 |11 [ II/p: U3mepenue kodppuIMEHTa CHUIIbI TPEHUS CKOJIBKEHUS Ha KPbLIbLIE
TITKOJTBI M IPYTHUX TIOBEPXHOCTSIX.

8. Pa3 3ajauka, nBa 3apauka (44)

37 1 Cucrema CU u ee 3Hauenue. Pemenue 3anay.

38 |2 Pemenue 3amau B hopmate [TN3A.

39 |3 Pemenne 3aamMarensHbix 3a1a4d. [1/p: Onpenenenne Beca CyMKH NIKOJBHHKA.

40 |4 JluHamuueckoe peuieHue 3aaad Ha ciaoxenue cui. Il/p: Onpenenenue maccel
1 Beca BO3/IyXa B KOMHATE.

9. laBjienue (64)

41 1 Hasnenue tBepabix Tei. I1/p: M3yueHue 3aBUCUMOCTH J1aBJIEHUSI OT TJIOLIAAN
MTOBEPXHOCTHU C TTOMOIIBIO TATYMKA JIaBJICHUSI.

42 |2 JlaByieHue B xxuakocTu. ['uapocrarnyeckuii napagokc




43 |3 Il/p: 3anumarensHble onbITH «IlepeBEpHYTHIN cTakan», «DOHTaH B KOJIOE»,
«AH10 B OyTHUIKEY.

44 |4 Tonometp, manometpsl. Il/p: [TpubGops! 11t ©3MEpEHUs JaBICHUS —
W3rOTOBJICHHE OapoMeTpa.

45 5 ATtMocdepHoe 1aBiieHHe B )KU3HU YesioBeka. Kak mbl apimumM? Kak Mbl ibEm?
«["opHas 60s1€3HBY, BIUSHIE aTMOCHEPHOTO JaBICHUSI HA CAMOYYBCTBUE
JIIOJIEN.

46 |6 Kpogsinoe nasnenue. Il/p: OnpenencHue naBaeHNs] KPOBH Y YEIIOBEKA.

10. ®u3nka u BpeMeHa rojaa: pu3uKa BecHoi(34)

47 |1 Temmneparypa. Tepmomerp. [IpuMepbl pa3iuyHbIX TEMIIEPATyp B
npupoje. I/p: 3mepenue remnepaTypbl IOYBHI Ha TITyOHMHE U TOBEPXHOCTH.
48 |2 I1/p: Dxckypcus Ha npupoxy. [IpoBenenne HaOII0ICHNI TPOSIBICHUS
(U3NYECKUX SIBICHUI BECHOM.
49 |3 I1/p: VccnenoBanne KamWUISIPHBIX SIBJICHUM.

11. Dueprus (124)

50 |1 Pazniyanbie BUIBI SHEPTHH, UCTIOIB3YEMbIE JIFOJIbMH, U MX 3aIachl.

51 |2 Kocsennbie n3mepenus. Il/p: 3mepenne KuHeTUYECKOM SHEPruu Tela.

52 |3 I1/p: N3mepenne noTeHIHaIbHON YHEPTUN.

53 |4 [Touemy paboTa 1 3HEprus UMEIOT OJIHY €IUHUILY u3MepeHusi? HecucremHusie
€IMHULIBI.

54 |5 DHeprus U Nuila: OCHOBHI NpaBuwibHOro nutanus. I1/p: MeHro mkojapHUKa

5 |6 I1/p: Co3nanue npe3eHTauu o NpaBUIbHOM TUTAaHUU

56 |7 I1/p: Onpenenenue MexaHndeckoil pabOThI IPU MPBIKKE B BBICOTY.

57 |8 I1/p: Onpenenenue cpeaHeit MOIIHOCTH, pa3BUBaeMOil pu Oere Ha
mucta"uo 100M.

58 |9 I1/p: Onpenenenue BBIUTPHINIA B CUIIE, KOTOPBIN JaeT MOABMKHBIN U
HEMOABIKHBIN OJIOK.

59 |10 | II/p: CpaBuenue KII/I monBu»kHOro 6J0Ka M HAKJIIOHHOM MIIOCKOCTH

60 11 | Pemenue 3aHUMAaTENbHBIX 3aa4.

61 |12 | Pemenue 3amad B hopmare [TH3A.

12. ®usuku n Jupuku (44)

62 1 ®du3nka B XyJ0’KECTBEHHBIX MPOU3BEICHUSX.

63 |2 JloCTIOKEHHsI COBPEMEHHOM (PH3HKH.

64 |3 I1/p: Ypoxk-npeacrasienue «duznueckue Goxyco.

65 |4 I1/p: 3ammra 351eKTpOHHOM npe3eHTauuu «Mup riaazamu Gu3nNKay.

13. ®us3uka u Bpemena rojaa: ¢pusuka Jerom (54)

66 1 Kaxkoit mecs nera cambiii sxapkuii? JKapkoe neto u muensl. Kak u xorma
IIPaBUJIBHO cpe3aTh 1BeThI? Ha kauensax "ayx 3axBareiBaer'.

67 |2 I1/p: OnbiTel Ha naye. Dkckypens «Pusnka y BogoemMay.

68 |3 Cs0600Has mema

69 |4 Ce0b00Has mema

70 |5 Cs0600Has mema

8 kiacc

No Tema Jara

1. ®u3uka u BpemeHa rojaa (nmopropenmue) (84)

1 1 BsonHoe 3ansTe. THCTpyKTax 110 OXpaHe Tpyna Ha

sansTusx. II/p: U3mepenue ¢puzndeckux BEIMUMH C TTOMOIIBIO UG POBOMA
712a00paTOPHUU U IOCTPOEHUE IPA(YUKOB.




2 2 I1/p: VccnenoBanue 3aBUCHMOCTH CHJIbI YIIPYTOCTH OT BECa TeJa.

3 3 I1/p: VccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI OT TPHIKHUMAIOIIECH CHIIBI.

4 4 Pemienue 3a1a4 Ha MEXaHUYECKOE IBUYKEHUE

S S Pemenue 3a1a4 Ha NJIOTHOCTH

6 6 Pemienue 3a1a4 Ha 1aBIeHUE

7 7 Pemenue 3amay Ha paboTy

8 8 Pemenue 3anau B popmare [TM3A

2. [IpoekTHas1 neATEIbLHOCTb O (pusnke (74)

9 1 UYro Takoe HayyHbIH MPOEKT U KaK ero noAroToBUTs? Cutyanus u npodiema.

10 2 Ananu3 cioco6oB pemieHus mpodiaembl. TpeOoBaHUS K HCCIIEI0BATEIbCKON
paOore. IlnaHnpoBaHue 1€ TEIbHOCTH.

11 3 TpeboBanust K 0OPMIICHUIO MPOEKTHON PaOOTHI 110 (hU3HKE.

12 4 I1/p: BrinonHeHne MUKpPO-IIPOEKTA B IPYyMIIE.

13 5 I1/p: BelnonHeHne MUKpPO-NPOEKTA B TPYIIIIE.

14 6 I1/p: Odopmnenue u 3ammura.

15 |7 I1/p: OdpopmiieHne u 3ammra.

3. Moaexyasipaasi ¢pusuka (114)

16 |1 «BomnmeOHoe» cBOHCTBO 3HEepruu. Makpo 1 MUKpO apaMeTpbl U UX CBSI3b.
dazoBeie nepexoanl. I1/p: DKciepIMEHTAIBHOE JOKA3aTEIbCTBO PA3ITAYHS
CBOWCTB BEILIECTB B PA3JINYHBIX arPEraTHbIX COCTOSIHUSX.

17 2 Boasnoii map B atrmocdepe. Touka pocsl. I1/p: M3mepenne ckopocTu UCTiapeHus
pa3IUYHbIX BEHIECTB.

18 3 [ToBepxHocTHOE HaTskenue. Kanuisipusle spienus. Il/p: U3mepenue cuibl
MIOBEPXHOCTHOT'O HATSKEHHUSL.

19 (4 3akoH bepHysiu, mogbeMHast cuila Kpbula U IBUKEHUE )KUKOCTH 110 TpyOam.
Mopckue teuenus. I/p: lllapuk B aspoguHamuueckoii Tpyoe.

20 |5 I1/p: 3aHnMaTenbHBIC ONBITHI U BOIIPOCHI: KUIIEHHE BOJIbI B OYMa)kHOM KOpOOKe,
KHIIEHHE BOJIbI KOMHATHOM TEMIIepaTypHl.

21 6 I'padrueckoe npeacTaBIeHUEe TEMIOBBIX IPOIECCOB.

22 7 Pemenue 3a1au B popmate [TM3A.

23 8 Hexotopsie cBolicTBa kpuctaiuioB. Il/p: BeipamuBanue kpucTtamia cojid Ha
OCHOBE.

24 19 CoBpeMeHHbBIE MaTepHAIIbl: HCIOJIB30BAHNE KOMITO3UTOB, KUIKHE
kpuctamisl. I/p: M3rotoBnenne makeTa KpUCTANINYECKOHN peIIeTKH
KOMITO3HUTA.

25 10 [ II/p: M3yyenue pabotsl IBC Ha MakeTe U 3JIEKTPOHHON MOJIEIIH.

26 |11 | Ceoboonas mema

4. dusuka u diekTpuiecTtso (194)

27 1 Onexrpuueckue siBieHus. Dnextpusanus tei. [1/p: npubop Ban ne ['paada;
OTIBITHI 110 DJIEKTPU3AIHH.

28 |2 I1/p: VccnenoBanre mpoBOTHUKOB W HETIPOBOIHUKOB JIEKTPUYECTBA.

29 |3 I1/p: UzroroBnenne 6atapenku.

30 |4 Penrenue 3a1a4 Ha COCTaBIICHHE DIIEKTPHUECKUX CXEM.

31 5 I1/p: Tlony4yenue 771.TOKa B )KMJIKOCTH, SJIEKTPOIIH3.

32 6 I1/p: Uzyuenue paboTel cBeTO- M (hOoTO-1MON1A

3 |7 I1/p: Pemienune npakTHUECKUX 3a71ad HA COCTABJICHUE DJIEKTPUICCKUX CXEM.

34 8 VYerpoiictBo ommetpa. Il/p: Mamepenne conpoTHUBICHUS pa3InYHbIX
IIPOBOJTHUKOB

35 9 Pemtenue 3amay Ha 3akoH OMa

36 | 10 | Pemenue 3amau B popmate [TM3A.




37 11 [ II/p: 3aHuMarenbHbIN ONBIT: ceplle Ha OaTapeiike

38 12 | Il/p: 3aHUMATEIbHBIN OMBIT: BPAILIEHHE KHUJIKOCTH OT HJIEKTPUYECTBA,
CBETSIIMECS OTYPIIbI

39 13 | [I/p: V3yuenue pa3nuIHbIX COSAMHEHUN TPOBOJHUKOB.

40 |14 | II/p: PemieHue npakTHUECKUX 3a7a4 HA COCTABJICHUE DJIEKTPUUECKUX CXEM.

41 15 | Pemenue 3a1a4 Ha pacyeT SJICKTPUUECKON TSN

42 16 | Hecuctemuble equHUIBI pabOTHI TOKA. PacueT cToMMOCTH 3JIEKTPOIHEPTUU

43 17 | berToBBIC AIEKTPOIPUOOPHI, KJIACC YIHEPTOMOTPEOICHIS

44 18 | Il/p: DxkcnepuMeHTAIBHOE JOKA3aTelbCTBO 3aKoHa Jlkoymsi-Jlenna.

45 19 [ Pemenue 3amau

5. ®u3uka kocmoca (34)

46 1 3akonsl Kenepa. Pemenue 3amau

47 2 I1/p: Co3nanue snexrponHoii npesenrauun «Kocmoc. Mctoprs KOCMOHABTUKI.

48 3 Baxneiime acTpOHOMUYECKHE COOBITHSI TO1a

6. Marnerusm (54)

49 1 I1/p: VI3yuenue MarHuTHBIX CBOMCTB pa3nuuHbIX BemecTs. Il/p: M3yuenue
MarHUTHBIX JJMHUH TIOCTOSSHHOT'O MarHuTa.

50 |2 Marnutroe none 3emun. Kommac. Maranto6uosnorus. MarHuTHbie Oypu.
deppoMarHeTHKH.

51 |3 Cuna Jlopenua. J[BuxeHHe 3apsDKEHHOM YacTHUIBI B OJTHOPOJHOM MarHUTHOM
nosie. Jlromunaecnennus. [lonspHple cusHus.

52 4 I1/p: Urpa «banmnana o Jro0seM KaMHeY.

53 |5 I1/p: Urpa «bamnana o Jro0siemM KaMHe.

7. IlpoexTHasi 1eATeNbHOCTH (74)

54 1 Kak moarorouts u opopmuth noxmnan?

55 2 I1/p: BrinonHeHre MHAMBUIYAIbHBIX U TPYNIIOBBIX TPOEKTOB.

56 |3 I1/p: BeimonHenne WHANBHTYyaTbHBIX U TPYIIIOBBIX IPOEKTOB.

57 |4 I1/p: BeinonHenue WHAMBUYaTIbHBIX U TPYIIOBBIX POEKTOB.

58 |5 I1/p: BeimonHenne WHANBHUTYyaTbHBIX U TPYIIIOBBIX IPOEKTOB.

59 6 Kynbrypa BeicTyieHHs. OpaTOPCKOE UCKYCCTBO.

60 |7 I1/p: 3ammTa HHAMBUAYAIBHBIX U IPYIIOBBIX TPOEKTOB.

8. CBeToBbIe siBJIeHUs1 (64)

61 1 Panyra. ®u3nka BO3HUKHOBEHHUs pagyru. XoJI CBETOBOIO Jy4ya B KaIule JTOXKIs.

62 2 I1/p: U3roroBnenue kaieigockomna.

63 |3 I1/p: Pa3noxenne Genoro crera.

64 |4 YcrpoiicTBo onTudeckux npudopos. Mzyuenue ycTpoiicTBa
¢dortoanmapara. Il/p: HaGmrogeHus B MUKPOCKOIT U TEJIECKOTI.

65 |5 I1/p: ViccnenoBanue: «/locTukeHus: U mepcrneKTUBbI UCTIOIb30BaHUS CBETOBOM
sHeprun CoJIHIIA YETIOBEKOM.

66 |6 OnTHyecKre NLTIO3NH.

9. locTuskeHus1 coBpeMeHHOH Gu3nku (44)

67 |1 Okckypeuss Ha MecTHyto ATC. IloaroroBka BBICTYIUIGHHH O JOCTHIKEHHSIX
COBpEMEHHOM (PU3UKH.

68 |2 [Tpumepsl TOBapOB, CO3aHHBIX C UCIOIB30BAHNEM HAHOTEXHOJIOTUN U TPUYHHBI
WX YHUKAIBHBIX CBOWCTB.

69 |3 Pa3Butue BoeHHo# TexHuku. 7 Mas - Jlens paauo. HoBoctu dusukm.

70 |4 Ceoboonas mema

9 kjaacc




No Tema [ara

1. Beenenue (54)

1 1 Beoanoe 3anarue. Mnctpykrax no Th. A6comoTHas 1 OTHOCUTENIbHAS
MOTPEIIHOCTh MPSIMBIX U3MEPEHUH.

2 2 IIp: Usmepenue pusznyeckux BEITUYHH U BEIYHMCICHHUE MTOTPEIIHOCTH.

3 3 [ToBTOpEHME: MIIOTHOCTH, TABJICHHUE.

4 4 IToBTOpEHME: SHEPTUs U paboTa.

5 5 IToBTOpeHME: MoOJIeKyIsipHas (hU3uKa.

2. Mexanuka (84)

6 1 IIp: Onpenenenre yCKOpeHUsI CBOOOTHOTO TaACHHUS.

7 2 IIp: DxcnepuMeHThI Ha PAaBHOYCKOPEHHOE TBUKECHHE.

8 3 JIBr>KeHue Teia o ASHCTBUEM CUJIBI TSHKECTH. baimncTuka.

9 4 IIp: MccnenoBanue 3aBUCUMMOCTH JAJIIBHOCTH TOJIETA OT yIiia K TOPU3OHTY.

10 |5 JIBuKkeHue Tena 1o HaKJIOHHOW TJIOCKOCTH. [IBUKEeHHe CUCTEMBI Tell

11 6 Pemenue 3agau Ha 3akoHbl HproTOHA

12 |7 BpamarensHoe aBmxenue TBepaoro rena. OopazoBanue CoTHEYHON CHCTEMBI U
TUTaHET.

13 8 IIp: Onpenenenue kodPuimenTa TpPEHNs CKOJIBKEHUS, )KECTKOCTU MPY>KUHBI.

3. 3akoHbl coxpaHenus (64)

14 1 IIp: DxcnepuMeHTaIbHOE 0KA3aTEIbCTBO 3aKOHA COXPAHEHMS UMITYJIbCA.

15 |2 Pemenue 3a1a4y Ha 3aKOH COXpaHEHUs] UMITYJIbCA

16 |3 Omnpenenenne nepuoaa U 4acTOThl KoyieOaHUI MaTeMaTHYECKOT0 MasTHUKA,
MOMEHTA CHJIBI, ICMCTBYIOIIETO Ha PhIYar.

17 |4 IIp: DxcnepuMeHTaIbHOE T0KA3aTeNBLCTBO 3aKOHA COXPAHEHHS DHEPTUU.

18 |5 Penienne 3a1a4 Ha 3aKOH COXpaHEHMsI DHEPTUU.

19 |6 Pemienne 3a1a4 Ha 3aKOHBI COXPAHEHUS! TIOBBIIIICHHON CIIOXKHOCTH

4. PaGora u sHeprus (54)

20 1 IIp:Onpenenenue paboTHI CHIIBI YIPYTOCTH MIPH MOIBEME TPy3a C TTOMOIIBIO
HOJBMKHOTO MJIM HEMOJBMIKHOTO 0JI0Ka, paOOThI CHIIbI TPEHHUSI.

21 2 IIp: Onpenenenue oNTUYECKON CUIIBI COOMPAOIIEH JTMH3BI.
DKcrepuMeHTabHBIE 33/1aHus 2-To Tuma. VccienoBanue 3aBHCUMOCTH CHITBI
yIPYroCTH, BO3HUKAIOUIEH B IPYKUHE, OT CTENEHU JieopMallii NPYKUHBI.

22 |3 Pemenne 3amanuii 6a30Boro ypoBHs 10 TeMe « T eruioBbIe SIBICHUS

23 4 Pemenune 3anay Ha Temy «KonebaHus 1 BOJTHBDY

24 |5 IIp: HUccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHUS OT CHJIIBI

HOPMAJIbHOI'O JaBJICHHA, 3aBUCUMOCTH IICPUOIa KOJIEOAHHMI MaTeMaTHYSCKOIO
MassTHHKA OT JJINHBI HUTH.

5. DuexkTpomarauTHbie siBjaenus (104)

25 1 Ip: VccnenoBanue 3aBUCUMOCTH CHITBI TOKA, BOSHUKAIOIICH B TIPOBOHHUKE, OT
HANPsOKEHUS Ha KOHIIAX MPOBOJIHUKA, CBOMCTB M300pakeHUsI, MOJTYUEHHOTO C
MOMOIIHIO0 COOMPAIOIIEH JIMH3HL.

26 2 Ip: OnpenencHue 3EKTPUYECKOTO COMIPOTHBIICHHSI PE3UCTOPa, paOOTHI
SJIEKTPHUYECKOTO TOKA, MOIITHOCTH DJIEKTPHUYCCKOTO TOKA.

27 3 Ip: DxcnepuMeHTaIbHBIE 3a1aHus 3-T0 TuNa. [IpoBepka 3akoHa
MI0CJIEIOBATEILHOTO COEIMHEHHS PE3UCTOPOB TS AIIEKTPHUECKOTO HATPSKEHNU,
3aKOHA MapaUIeIbHOTO COSUHEHHSI PE3UCTOPOB TSI CHIIBI AJICKTPUUECKOTO
TOKa

28 4 Penienue 3a1anuii 6a30BOro ypoBHS 10 TeMe «DJIEKTPOMArHUTHBIC SIBICHHS

29 5 CocraBieHne SKBUBAJIEHTHON CXEMBI




30 |6 Pacuer snekTpruyeckux nenei

31 7 Ip: Onpenenenne KI1J[ GbITOBBIX 35IKTPONPHUOOPOB

32 8 Pemenue 3amannii 6a30Boro ypoBHs o TeMe «KBaHTOBBIC SIBIICHHSI
33 9 Perienne kaueCcTBEHHBIX 3a7a4.

34 10 | Csoboonas mema

Cnoco0bl OLIEeHKH YPOBHS JOCTHKEHHSI 00yYa0IIMXCS

KauecTBO MOATOTOBICHHOCTH YUAIIUXCSI OMPEIEISICTCS KAa4eCTBOM BBIITOJIHEHHBIX UMHU
pabot. Kpureprem olleHKH B JAHHOM cllydyae sIBJIsIeTCS CTENEHb OBNIAJCHUS HaBbIKaMU PalOThI,
CaMOCTOSITEIILHOCTh M 3aKOHUYEHHOCTh Pa0O0THI, TIIATEILHOCTh SKCIIEPUMEHTA, HAYYHOCTh
[peyIaraeMoro pelieHus npooieMbl, BHEIIHUN BU U KaueCTBO paboThl MprOopa Wik MOJAEIH,
COOTBETCTBHUE HUCCIIEI0BATEIBCKOM paboThl TpeOyeMbIM HOpMaM U IpaBUiIaM 0(pOpMIICHHUS.

[ToompurenbHON (HOPMOIT OLIEHKU TPy/Aa yUalluxcs SBISETCS IeMOHCTpanus pador,
BBITIOJTHEHHBIX YYAITUMHUCS M BBICTYIJICHHUE C Pe3yIbTaTaMH HCCIEAOBAHUN TIEpe]] pa3InIHbIMU
ayIUTOpUsMU (B KJ1acce, B CTAPIIMX U MIIQJIIINUX KJIaccaxX, YUUTEISIMU, IeJJaroraMu
JIOTIOTHATEIILHOTO 00pa30BaHusl) BHYTPH LITKOJIBI.

Pabora ¢ yueOHbIM MaTepraioM pa3HOO0Opa3HbIX (GOPM JaeT BO3ZMOKHOCTh KAXKIOMY UX
yUaIuXxcs MPOSIBUTh CBOU CIIOCOOHOCTH (B 00JIACTH CHCTEMATH3AIIUU TCOPETUICCKUX 3HAHUIM, B
o0JacTu pelieHus CTaHAapTHBIX 3a/1a4, B 00JIACTH pelIeHHs] HECTaHAApTHBIX 3a7a4, B 001acTH
MCCJIEI0BATENbCKOM paboThl U T.1.). CUTyaluu ycrexa, Co3aroue moJI0KUTEIbHYIO
MOTHBAIIMIO K JICITEIbHOCTH, SIBJISIFOTCS BAXKHBIM (PaKTOPOM Pa3BUTHS TBOPUECKUX U
MIO3HABATEJBHBIX CIIOCOOHOCTEH yJaliXcsl.




