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IHosicuuTennLHAA 3aIHCKA

®dusndeckoe 00pa3oBaHUE B CUCTEME OOIIETO U CPEAHETO 00pa30BaHUs 3aHUMAET OJHO W3
BEAyIIUX MecT. SIBissch (yHOAMEHTOM HAyYHOTO MHPOIOHHMMAHHs, OHO CHOCOOCTBYET
dbopMUpOBaHHIO 3HAHUN 00 OCHOBHBIX METO/JAaX HAay4YHOTO IMO3HAHUS OKPYXKAIOLIEro MHpAa,
(dyHIaMEeHTATBbHBIX HAYYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (OPMHPYET y yUYaIIUXCs yMEHUS
HCCJIEIOBATh U OOBSACHSATH SIBJICHUS IPUPOABI U TEXHUKU .

Kak mkonbHbIH npenMeT, pu3nka o01agaeT OrpOMHBIM T'YMaHUTAPHBIM ITOTEHIIMAIOM, OHA
aKTUBHO (OPMUPYET HHTEUIEKTyaJlbHbIE W MHPOBO33PEHYECKHME KadyecTBa JIMYHOCTH.
Juddepennmanus npeamnoaaraeT TakKyro OpraHu3aiuio mporecca 00y4eHus, KoTopasi yYuThIBaeT
MHAUBUAYalIbHbIE OCOOCHHOCTH YYaIlUXCsl, UX CIOCOOHOCTH M MHTEPECHI, TUUHOCTHBIN OIIBIT.
Huddepennmanus obydeHuss (us3uke MO3BOISIET, C OAHOH CTOPOHBI, 0OECHEYUTh 0a30BYIO
MOJTOTOBKY, C IPYrodl — YAOBIETBOPUTH MOTPEOHOCTH KaXKJIOTO, KTO MPOSBISET UHTEpEC U
CHOCOOHOCTH K MPEIMETY M BBIXOJIUT 32 PAMKHU M3Y4YeHUsI (PU3UKHU B IIKOJIBHOM Kypce.

JononuurensHas oOmieoOpa3oBarenbHas oOmiepasBuBatonias nporpamma «®dusuka B
3a7la4yaX M OKCIIEpUMEHTax» INpeJHa3HadeHa JJs OpraHU3aluyd BHEYPOUHOH JAESITEIbHOCTU
«Touka pocra» obyuarontuxcs 7-9 kimaccoB MBOY «Bepx-UubBenckas COILy.

Cpok peanu3zanuu nporpammsl: 1 roa. 7 kimace — 704., 8 kiace 704., 9 knace — 34 4.

JlanHast mporpamMma Mo3BoJIsieT 00yJarolUMCsS 03HAKOMUTBCA ¢ METOJUKON OpraHu3aluu
U TIPOBE/ICHUS IKCIIEPUMEHTAIBHO-HCCIIEIOBATEIBCKOM AEATEIBHOCTH B COBPEMEHHOM Y4eOHOM
nporecce no (GpusuKe, 03HAKOMHUTHCSI CO MHOTUMHU UHTEPECHBIMU BOIIPOCcaMU (DU3HKHU Ha TaHHOM
sTane OOy4YeHHs, BBIXOISAIIMMHU 33 PAMKH IIKOJBHOW MPOTPaMMBbl, PACIIMPHUTH IEIOCTHOE
npelcTaBieHue O TMpoljeMe JJaHHOM HayKu. OKCIepUMEHTallbHas JeATENbHOCTh OyaeT
CIOCOOCTBOBATh PAa3BUTHIO MBICIMTEIbHBIX oONEpaluii M oOLEeMy HWHTEIUIEKTyaIbHOMY
Pa3BUTHUIO.

He menee BaxHBIM (paKTOpPOM peanu3aliy JAaHHOW IPOrpaMMbl SIBJISETCS CTPEMJICHUE
pa3BUTh y Yy4allUXCid yMEHHE CaMOCTOSITENIbHO paboTaTh, MymaTb, IKCIEPUMEHTHPOBATH B
yCIIOBUSX JIabopaTopuu 1ieHTpa «Touka pocTa», a TakKe MPUMEHATh MOJyYEeHHbIE 3HAHUS IS
pellleHus] KayeCTBEHHBIX, KOJMYECTBEHHBIX M OKCIEPUMEHTAIBHBIX 3a7ad pPa3IuyHOU
cinoxHoctu. ConepkaHue HIPOrpaMMbl  COOTBETCTBYET I103HABATEIbHBIM  BO3MOXHOCTSAM
IIKOJIbHUKOB W TPEJOCTaBIsieT MM BO3MOXHOCTH pPa0OTaTh HA YPOBHE MOBBIIICHHBIX
TpeOoBaHUil, pa3BHUBasi yueOHYIO MOTUBALHUIO.

OCO0EeHHOCTBIO JAHHOM MPOrpaMMBbl  SIBIISIETCA TO, UTO:

eOHa HamlpaBjeHa Ha JOCTHXEHHE OOydaroluMUCS B OOJblLIeH CTeneHu
JUYHOCTHBIX U METANPEIMETHBIX PE3yIIbTaTOB;

e COCTaBJIEHA C YUYETOM BO3PACTHBIX OCOOCHHOCTEN yuaIuxcs;

e [IOCTETIEHHO BBOJIUTCS MPOEKTHAs JAEATEIbHOCTh — OT MUKPO-IIPOEKTOB B 7 KJlacce
710 UH/IMBUIYAIIbHBIX TIPOEKTOB B 9 KIacce;

* 4aCTh yUeOHOTO BpEMEHM OTBEJICHA Ha pelieHue 3a1au B popmare PISA.

Peanu3zanusi nporpaMMsl o0ecniednBaeTcsi HOPMATHBHBIMH JOKYMEHTAMU:

1. ®enepanbhblit 3ak0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBaHUU
B Poccuiickoii @eneparumy (¢ u3M. u A0I., BCTyn. B cuny ¢ 01.09.2020).

2.Meronuyeckne  pEeKOMEHAAMKW MO  CO3JaHWI0 H  (YHKIMOHHUPOBAHHIO B
00111e00pa30BaTENIbHBIX OpPraHU3aLUAX, PACIOJNOKEHHBIX B CEJIbCKOM MECTHOCTH M MallbIX
ropojiax, HEeHTPOB O00pa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBlIEHHOCTEN
(«Touka pocra») (YTBepkIeHbl pacrnopsbkeHHeM MuHucTepcTBa npocBenieHus Poccuiickoit
®eneparuu ot 12 suBaps 2021 r. Ne P-6).

Mean u 3apqaumn:

Onupasich Ha WHIWBHyaJbHBIE O00pa30BaTENbHBIE 3aMPOCHI U CHOCOOHOCTH KajKJOTO
pebeHKa TIpU peanu3aii MPOorpaMMbl BHEYPOUHOH aesTenbHOCcTH To (usuke «Dusmka B
3a/1auax U HKCIEPUMEHTax», MOKHO JIOCTUYb OCHOBHOW WHeJH - Pa3BUTh y 00y4YAKOIIUXCS
cTpemiieHHMe K JaJibHeilleMy CcaMooNpeleeHu0, WHTe/UIEKTYAJIbHOH, HAY4YHOH U
NMPAKTHYECKOH CaMOCTOATEIbHOCTH, NO3HABATEIbHOM AKTUBHOCTH.



Jns peanuzanuu meneil kypca TpeOyercss pelieHue KOHKPETHBIX MPAKTUYECKHX 3ajad.
OcHOBHBbIE 321241 BHEYPOUHOMH 1eATEIbHOCTH 10 QU3NKU:

* BBISBJICHHEC HWHTEPECOB, CKIOHHOCTEH, CIMOCOOHOCTEH, BO3MOXKHOCTEH ydammxcs K
pa3IMYHbBIM BHIaM AESITebHOCTH;

® (bOpMI/IpOBaHI/Ie MNPpEACTABIICHUA O ABJICHHUAX M 3aKOHax OKPYyXarwlmiero Mupa, C
KOTOPBIMH HIKOJIbHUKHU CTAJIKUBAIOTCS B HOBCGI[HGBHOﬁ KHU3HH,

* (hopMupoBaHme MPEACTABICHUS O HAYYHOM METO/I€ TIO3HAHUS;
* pa3BUTHE UHTEPECA K UCCIIEN0BATEIBbCKON EATEIbHOCTH;
* pPa3BUTHE OIBITA TBOPUECKOM NESTEIHLHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE HAaBBIKOB OpraHM3allMd HAYYHOTO TpyAa, paboTBl CO CJIOBapsMH U
SHIMKJIONE UMM,

* CO3JaHHE YCIOBHI [UIsi pealu3allid BO BHEYPOUYHOE BpeMsi MPUOOpPETECHHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI B ypOUHOE BpEMS;

* pa3BUTHE OIbITa HEHOPMAILHOTO OOLICHUS, B3aMMOACUCTBUS, COTPYAHHUYECTBA;
pacupeHre paMoK OOILEHUS C COLIUYMOM.

* (hopMupoBaHNEe HaBBIKOB MOCTPOCHUS (PU3UUECKUX MOJIENEN U ONpeNeeHusl TPaHUL UX
IPUMEHUMOCTH.

* COBEpIICHCTBOBAHUE YMEHUU NMPUMEHATH 3HAHUS MO (U3UKE 1751 OOBSCHEHUS SBICHUM
MIPUPO/IbI, CBOWMCTB BEILIECTBA, PEIICHUs (PU3NUECKUX 3a/1a4, CAMOCTOSATEILHOTO MPUOOPETEHUS U
OLICHKA HOBOW WH(POpPMAUUU (PHU3HUUECKOTO COJACPKAHUSA, HCIOIb30BAHUA COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI;

* WCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHMA M YMEHHMHA JUISI PEUICHUS TPAKTHUYECKHUX,
JKU3HEHHBIX 3a/1a4;

® BKIIFOUCHHUC yqamuxcesa B pa3Hoo6pa3Hy}0 JACATCIIbHOCTD: TEOPCTUYICCKY1O,
MMPAKTUICCKYHO, AaHAJIUTUYCCKYIO, IONCKOBYIO,

* BBIpa0OTKAa TMOKMX YMEHUH NEpEeHOCUTHh 3HAHMS W HAaBBIKM Ha HOBBIE (DOPMBI y4eOHOM
paboThl;

* pPa3BUTHE COOOPA3UTENLHOCTH U OBICTPOTHI PEAKLMU MPHU PEIICHUH HOBBIX PA3IMYHBIX
(bu3nYeCKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOU e TEIbHOCTBIO.

IInanupyemsie pe3yabTaThl

JlocTrxeHne MIaHUPYEMbIX PE3yJbTaTOB B OCHOBHOM IIKOJE MPOUCXOJUT B KOMILIEKCE
UCMOJIb30BaHUSI YETBIPEX MEKIUCUMIUIMHAPHBIX y4eOHBIX mporpamMMm («DopmupoBaHue
YHHUBEpPCAIbHBIX YUEOHBIX ehcTBUiY, «@opmupoBanue MKT-komneTeHTHOCTH 00yJaromuxcs»,
«OCHOBBI y4eOHOUCCIIEIOBATENILCKOM U MPOEKTHOM JesaTeabHOCTH», «OCHOBBI CMBICIOBOTIO
YTeHHUs] U pabOThl ¢ TEKCTOM») U Y4E€OHBIX IpOrpaMM IO BCEM IpeIMeTaM, B TOM 4YHCIE IO
¢uzuke. Ilocne u3yyeHHs] MporpaMmbl BHEYPOUHOH nesTenbHOcTH «PuU3nMka B 3a7avax M
AKCIIEPUMEHTAxX» 00y4daroInecs:

* CUCTEMATH3UPYIOT TEOPETUYECKUE 3HAHMS W YMEHHMS 10 PEIICHUI0 CTaHIApTHBIX,
HECTaH/IapPTHBIX, TEXHUYECKUX U OJIMMITMAJHBIX 3a/1a4 pa3IMYHbBIMU METOAAMH;

® BLIpa6OTaIOT I/IHI[I/IBI/I,Z[yaJ'ILHHﬁ CTWJIb pCHICHUSA (I)PI?»PI“IGCKPIX 3aaay.

¢ COBCPHICHCTBYIOT YMCHHA Ha HPAKTHUKE I10JIb30BaTbCA HpI/I60paMI/I, IMPOBOIHTH
U3MepeHus: (PU3MUECKUX BETUYUH (ONpeNeNiTh IeHy AeJeHUs, CHUMAaTh NOKa3aHus, co0Ir01aTh
IpaBHJia TEXHUKHU 0€30MacHOCTH);

* Hay4aTcs MOJIb30BAThCs MPUOOPAMH, C KOTOPBIMU HE CTAJIKMBAIOTCS Ha YPOKax (PU3UKH B
OCHOBHOM IIKOJIC;

* pa3paboTalOT U CKOHCTPYMPYIOT MPHUOOPH W MOJENU A HOocienyrouei paboTsl B
KaOuHeTe (PU3UKU.



* COBEpIICHCTBYIOT HAaBBIKM IHCbMEHHOM M YCTHOW pedyd B IIPOLECCE HaNHMCAHUA
UCCJIEIOBATEILCKUX PA0OT, HHCTPYKUMH K BBIIOJIHEHHBIM MOJENIAM U Mpubdbopam, MOpu
BBICTYIIJICHUSAX HAa HAYYHO — MPAKTUYECKUX KOH(PEPEHIUAX PA3TUUHBIX YPOBHEH.

* OIpENeNAT AajbHENIIee HalpaBICHUE Pa3BUTUSA CBOMX CIOCOOHOCTEH, chepy HayuHBIX
MHTEPECOB, ONPEIEIATCS ¢ BEIOOPOM JalbHEHIIIEro 00pa3oBaTeIbHOr0 MapIpyTa, JalbHEHIIero
npod st OOydeHHUs B CTapIIeH IIKOJIE.

Ilpeomemmnvimu pesynvmamamu NporpaMMbl BHEYPOUHOU 1E€ATEIBHOCTH SIBIISIFOTCSL:

OOyuarouuiics MOJYYUT BO3MOXKHOCTh Ui (POPMHUPOBAHUS CIEAYIOUIMX IPEIMETHBIX
pe3yNbTaTOB:

e 3HAHMS O NPHUPOJIE BAKHEHIINX (PU3NYECKUX SIBICHUH OKPY)KAIOLIEro MUpa U IOHUMAaHNe
CMbIC/Ia (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b N3YUECHHBIX SBICHHIA;

e YMEHHUS IIOJIb30BATbCsl METOJAMH HAy4YHOTO MCCIEIOBAHMS SIBICHUN IPHUPOJBI,
OPOBOIUTH HAOMIOACHUS, IUJIAHUPOBATh M BBINOJHATH SKCIIEPUMEHTH, 00pabaThIBaTh
pe3yiabTaThl U3MEPEHU, IPEACTABIATh PE3YNIbTAaThl U3MEPEHUH ¢ MOMOLIBIO TabIuL, rpaduKOB
u (dopmyn, OOHApYKUBaThb 3aBUCUMOCTH MEXIY (U3MUECKUMH BEIWYMHAMH, OOBICHATH
IIOJIy4YEHHBIE PE3YJIBTAThl U JEJIaTh BBIBOJBI, OLIEHUBATh IPAHULIBI IOTPEIIHOCTEN PE3yIbTaTOB
U3MEPEHU;

e YMEHMsI NPUMEHSATh TEOpPETUYECKHE 3HaHMs 10 (U3MKE Ha MpPaKTUKe, pelaTh
¢u3nyeckue 3a7a4n Ha IPUMEHEHHE MOTYYEHHbIX 3HAHUM;

e YMEHMSI M HaBbIKM MPUMEHATh IOJYYCHHBbIE 3HAHMUS A OOBACHEHMS NPUHIMIIOB
JICHCTBHSI BAKHEHIINX TEXHUYECKUX YCTPOMCTB, PEIICHUs NPAKTUYECKUX 3a/1a4 ITOBCEIHEBHOU
KHU3HHU, obOecrieueHHsi 0€30MaCHOCTU CBOEH >KHU3HM, PALMOHAIBHOIO MPUPOAONOJIb30BAHUSA U
OXPaHbI OKPYKAIOUIEH CPEBI;

e popMHpoBaHuEe YOEXKIEHHs B 3aKOHOMEPHOM CBA3M M TI03HABA€MOCTH SIBJICHUH
IPUPOJbI, B OOBEKTUBHOCTM HAYyYHOIO 3HAHMS, B BBICOKOW ILIEHHOCTH HAayKd B DPa3BUTUU
MaTepUaIbHON U NYXOBHOU KyJIbTYpPBI JTHOACH;

e Pa3BUTHE TEOPETUYECKOTO MBIIUICHHS Ha OCHOBE (OPMHUPOBAHHA  YMEHUU
yCTaHaBIMBaTh (AKThI, pa3iuyaTh HPUYUHBI U CIEACTBUS, CTPOMTH MOJEIU M BbIIBUIATh
THIIOTE3BI, OTHICKUBATh U (POPMYITHPOBATh JOKA3aTEIbCTBA BBIIBUHYTHIX TUTIOTE3, BHIBOJIUTH U3
9KCHEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX MOJIeel (PU3NUECKHUE 3aKOHBDI;

e KOMMYHUKAaTUBHBIE yMEHUS: JOKIAJIbIBaTh O pe3ynbTaTaXx CBOET0 HCCIEIOBaHUSA,
y4acTBOBaTh B JUCKYCCUH, KPATKO U TOYHO OTBEYAaTh HA BOIPOCHI, UCIIOIB30BATh CIIPABOYHYIO
JUTEpaTypy U Apyrue UCTOUYHUKU UHPOPMAIUH.

Memanpeomemnuvimu pe3ynvmamamu NPOrpaMMbl BHEYPOUHOU JIESITEIBHOCTH SIBJISIFOTCS:

OO0yyaronuiics MOJIy4UT BOZMOKHOCTH sl (JOPMHUPOBAHUS CIEAYIOMIMX METAPEAMETHBIX
pe3yJIbTaTOB:

e OBJIaJICHHE HABBIKAMU CaMOCTOSITENILHOTO MPUOOPETEHHs HOBBIX 3HAHHM, OpraHHU3aAINH
y4eOHON JesATEeIbHOCTH, TIOCTAHOBKHM II€JIeH, TIJIAaHUPOBAHUS, CAMOKOHTPOJSI W OIEHKH
pe3yJIbTaTOB CBOEW JAEATEIBHOCTH, YMEHUAMH IMPEIBUACTH BO3MOXHBIE PE3YJbTATHI CBOUX
JIEHCTBHIA,

e IOHUMAaHUE PA3NUYNI MEXITY UCXOJHBIMHU (aKTaMH U THIOTE3aMU AJsl UX OOBSCHEHHUS,
TEOPETHUECKUMHU MOJIEIISIMU U peaTbHBIMH 00BEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMUA YICOHBIMU
JNEHCTBUSMHU Ha TIpUMEpax THIIOTe3 Ml OOBSICHEHUS U3BECTHHIX ()aKTOB M IKCIEPUMEHTaTbHON
MPOBEPKH BBIJIBUTAEMBIX THUIOTE3, Pa3pabOTKA TEOPETUUYECKUX MOJIEIEH TMPOIECCOB WU
SIBIICHUI;

e (hopMUpOBaHNE YMEHHI BOCIPUHHUMAThH, MIepepadaThiBaTh M MPEIbIBIATh HHOOPMAITUIO
B CJIOBECHOH, 0Opa3HOHM, CHMBOJIMYECKOW (hopMax, aHaTU3UpOBaThb U TMepepadaThiBaTh
MOJTYYeHHYI0 WH(OPMAIHIO B COOTBETCTBHH C TMOCTABICHHBIMHU 33/1a4aMU, BBIJEISITH OCHOBHOE
COZEp)KaHUE MPOUYMTAHHOIO TEKCTa, HAXOAUTh B HEM OTBETHI HA IOCTABJIEHHBIE BOIPOCHI U
n3jarath €ro;



e IPUOOpPETEHNE OMBITA CAMOCTOSITETLHOTO IMOMCKA, aHajdu3a M OoTOOpa WHGpOpMALUU C
UCIIOJIb30BAaHUEM PA3JIMYHbIX HCTOYHMKOB W HOBBIX HMH(POPMAIMOHHBIX TEXHOJOTUN IS
pelIeHus TO3HABATENbHBIX 3a/a4;

e Pa3BUTHE MOHOJIOTMYECKON M JHATIOTMYECKOW pEeuYd, YMEHHsI BbIPaXXaTb CBOU MBICIIH,
CIIOCOOHOCTH BBICIYIIMBATh COOECEHMKA, MOHUMATh €ro TOYKY 3PEHHs, MPHU3HABATH IMPABO
JIPYroro 4ejoBeKa Ha UHOE MHEHHUE;

e OCBOGHME MNPUEMOB  JACUCTBUM B  HECTAHJAPTHBIX  CHUTYalUsX, OBJIAJICHUE
SBPUCTHYECKUMHU METOJIaMU pElIeHUsI TPoOIeM;

e (hopMHUpOBaHHE yMECHHI PabOTaTh B T'PYIIE C BBIIOJHEHUEM DPA3JIMYHBIX COIUATBHBIX
poJieii, MpeACTaBIATh M OTCTAUBAaTh CBOU B3IJISIIBI U YOEKICHMUSI, BECTU AUCKYCCHIO.

PerynstusHbie YY ]|

OOyyaronmuiicss MOJIYYUT BO3MOXKHOCTH JUIsl ()OPMUPOBAHUS CIEAYIOIIMX PETYJIATUBHBIX
YV/I.

e YMEHHE CaMOCTOSITEIbHO OIpEAeNsaTh LeNu OO0y4deHus, CTaBUTh U (POpMynHpoBaTh
HOBBIC 33/1a4¥ B yu€0e M MO3HABATEIILHON JACSITeTbHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI CBOCH
MTO3HABATEJIBHON J€ATEIbHOCTH.

e YMEHHE CaMOCTOATENbHO IIJIAHWPOBAaTh IYTH JOCTHXKEHMsS ILesiell, B TOM 4YucCle
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(peKTuBHBIE CITOCOOBI pelIeHus] yUeOHbIX U
[IO3HABATEJIbHBIX 3a/1a4.

e YMEHHE COOTHOCUTH CBOM [JEHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOCH [JESTENbHOCTH B IPOLECCE MOCTHKEHUS PE3ylbTaTa, OHNPEAENIATh CIIOCOOBI
NeMCTBUI B paMKax HPEeJIOKEHHBIX YCIOBUIM U TpeOOBaHUMN, KOPPEKTHUPOBATH CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalUEH.

o YMcHHE OLCHUBATh IPABUJIIBHOCTb BbIIIOJHCHHA y‘-IG6HOfI 3aJa4u, COOCTBCHHEIC
BO3MOKHOCTH €& PCLICHUA.

e Bragenue OCHOBaMH  CaMOKOHTPOJSl, CAMOOIICHKH, TPUHATUS  pPEUICHUH |
OCYIIIECTBJIEHUS! OCO3HAHHOT'O BbIOOpa B Y4EOHOI U 1M03HABATEIbHON JAESITEIbHOCTH.

ITo3naBartenbHbIe YY ]|

OO0yyaronuiicss TOTYYUT BOZMOXKHOCTH JUIsl (JOPMUPOBAHUSI CICAYIOIINX MMO3HABATENBHBIX
YV/I.

e YMEHHE ONpeNeNsTh TMOHSATHS, CO3/1aBaTh O0OOOIIEHUS, YCTaHABIMBATh AaHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENBHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIsl KilacCU(UKALINH,
YCTaHaBIUBATh I[PUYUHHO-CIICJICTBEHHbIE CBSA3U, CTPOUTh JIOTHYECKOE pacCyXkICHHE,
YMO3aKJIHOUYCHUEC (I/IHI[YKTI/IBHOG, ACAYKTHBHOC, 110 aHaJIOFI/II/I) " aej1aTb BBIBOJBI.

o YMeHHE COo3aaBaTb, MIPUMCHATDL U HpeO6p330BBIBaTB 3HaKN 1 CUMBOJIBI, MOJICJIN U CXEMBI
AJI pCIICHU A y‘{C6HBIX K IIO3HABAaTCJIBHBIX 3a1a4.

o CMBICIIOBOE UTCHHE.

o OpMHUpPOBAHHE M PA3BUTHE SKOJIOTMYECKOTO MBIIUICHHS, YMEHHE NPHUMEHSTh €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM MNpakTUKe U  NpodecCHOHATBHON
OpHEHTALINH.

o Pa3zBuTre MOTHMBAIlMM K OBJIAJICHUIO KYJIBTYPOW aKTHMBHOI'O MCIIOJIB30BAaHUs CIOBapel U
JPYTUX MOUCKOBBIX CUCTEM.

Kommynukarusublie YY ]

e YMeHHE OpraHu30BbIBaTh Y4€OHOE COTPYIHHMYECTBO M COBMECTHYIO JAESTEIbHOCTH C
yYUTENEM U CBEPCTHUKAMU; pabOTaTh MHIMBHUYaJIbHO U B TPYIIIE: HAXOJUTH 00IIee pelieHue 1
pazpemiaTh KOHGIMKTHI HA OCHOBE COIJIaCOBaHUS MO3UIMHA U yuéTa HHTEPECOB; POPMYIUPOBATH,
apryMeHTHpOBATh U OTCTauBaTh CBOE MHEHUE.

e YMEHHE OCO3HAaHHO MCIIOJIb30BaTh PCUYCBLIC CPCACTBA B COOTBCTCTBHUU C 33,[[8.‘{61\/'1
KOMMYHUKAIIUW JJIs1 BBIPAXKCHUSA CBOUX YYBCTB, MBICICH U HOTpe6HOCTeI\/II AJId TINTAaHUPOBAaHUA U



pEeryJsiiuu CBOEU ACATENBHOCTH; BIAJCHUE YCTHOW M IMCBMEHHOW PEYbl0, MOHOJOTMYECKOH
KOHTEKCTHOM pEYbIo.

e opMupoBaHre U  pa3BUTHE KOMIIETEHTHOCTM B  00JacTH  HCHOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHonoru# (nanee — UKT).

JIuunocmuvimu pe3ynibmamamu NporpaMMbl BHEYPOUHOHN JEATEIBHOCTH SIBISIOTCS:

OOyyaromuiicss MOJYYUT BO3MOXKHOCTH Uil (DOPMHPOBAHMS CIETYIOMIMX JIMYHOCTHBIX
pE3yIbTATOB:

e pa3BUTHE  IO3HABATENbHBIX  HMHTEPECOB,  HMHTEIUIEKTYyaIbHBIX WM  TBOPUYECKHX
CIIOCOOHOCTEM;

e YO©XKIEHHOCTP B BO3MOXXHOCTHM IO3HAHMS HPHUPOJBI, B HEOOXOIMMOCTH pPa3yMHOTO
HUCIIOJIB30BaHUA ,HOCTI/I)KCHI/Iﬁ HAayKU " TEXHOJIOT I JJIs I[aJIbHeI;'IIHCFO Pa3BUTHA YCIIOBCYCCKOI'O
o0IecTBa, yBa)keHHE K TBOPLAM HAyKH M TEXHUKH, OTHOIIEHHE K (HM3HKE KaK K JJIEMEHTY
0011eY€eI0BEYECKON KYIbTYpHI;

e CaMOCTOSITETIBHOCTD B MPHOOPETCHUN HOBBIX 3HAHWH M MPAKTHYECKUX YMEHHIA;

e 'OTOBHOCTH K BLI60py JKU3HCHHOI'O IIYTH B COOTBCTCTBUH C CcOOCTBEHHBIMH HHTCpECaMU
¥ BO3MOXHOCTSIMH;

e MOTHBAIH 00pa30BaTEIbHON ACATEIHHOCTH HAa OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO
HOAXO0/Ia;

e (JOpMUpPOBAHHE LEHHOCTHOTO OTHOLIEHUS JpPYyr K JApPYyry, K YUUTENl0, K aBTOpaM
OTKPBITHH 1 N300PETEeHUIL, K pe3yabTaTaM 00y4eHUsI.

TemaTH4eckoe NJIAHUPOBAHHE

7 kaace
Ne HasBanmue pa3sjgeia, TeMbl Koawsecrso Teopus IIpakTuka
4acoB

1 BBenenue 4 2 2

2 ®u3suka u BpemeHa roja: Pusuka 3 1 2
OCEHBIO.

3 IlepBoHavaJIbHBIE CBEICHUS O 4 5 5
CTPOCHHHM BEIIIECTBA

4 BzaumMoneiicTBue Tein 8 2 6

5 Pa3 3ajmauka, nBa 3agauka 4 4 0

6 CDI/ISI/IE(a u BpeMmeHa roja: dusnka 5 1 1
3UMOH.

7 Cuibl B pupoze 11 5 6

8 Pa3 3amauka, n1Ba 3agauka 4 2 2

9 JlaBnenue 6 2 4

10 CDI/ISI/IISa U BpeMmeHa roja: dusuka 3 1 5
BECHOH.

11 OHeprus 12 5 7

12 DU3NKH U JTUPUKU 4 2 2

13 ®u3uka u BpemeHa roja: Pusnka 5 5 3
JIETOM.
HUTOTrO 70 31 39

8 kiaacce
Ne Ha3Baunue pa3aena, TemMmbl Kommaecrso Teopus IIpakTuka
4acoB
L ®dusmka 1 BpeMeHa roja (moBTOPEHHUE) 8 5 3
2. [TpoekTHas nesTeNbHOCTh N0 PU3HKE 7 3 4




3. MonexynspHas pusuka 11 7 4
4 ®u3nKa U AIEKTPUIECTBO 19 8 11
> ®dusnka kocMoca 3 1 2
6.
Marzetusm 5 2 3
7. [IpoekTHas nesATeIbHOCTh 7 2 5
8. CBETOBBIC SBJICHHS 6 2 4
S JlocTrkeHusl COBpeMEHHOU (pU3UKH 4 3 1
UTOTO 70 33 37
9 kaacce
Ne HasBanmue pasaeia, TeMbl Koawecrso Teopus IIpakTuka
4acoB

1 Beenenue 5 4 1
2 Mexanuka 8 4 4
3 3aKOHBI COXPaHEHUS 6 4 2
4 PaGora sHeprus 5 2 3
5 DNIEKTPOMArHUTHBIE SIBICHUS 10 6 4
UTOro 34 20 14

Copeprxanue nporpaMmbl

7 knace
TEMA 1. BBEJJEHHUE (44)
Teopusi-24. BeogHoe 3ansTe. IHCTpyKTax 1o oxpaHe Tpy/Ja Ha 3aHATUAX. [loyie3Hble CChUIKU
no ¢uzuke B MHTEpHET. MeTobl n3yueHus: Gpu3nueckux sBaeHui. Ouzndeckuil SKCepuMeHT.
[TorpemnocTe mpsiMbIX U3MepeHMil. [IpaBwia mpoBeAeHUS IIKOIBHOTO OKCIIEPUMEHTA.
KommnbroTepsl B pu3MUeCKUX HCCIENOBaHUAX U Npu H3ydeHuu ¢usuku. [IpaBuna co3manus
AJIEKTPOHHOU MTPE3EHTALIAH.
IIpakTnka-24. M3mepeHue Qu3MUeCKUX BEIMYMH C MOMOIIBIO LU(GPOBOH JTabOpaTOpHH.
Ornpenenenue 1eHbI aeneHus mpudopos. OnpeneneHne pacCTOSIHUN 10 HEJOCTYITHBIX OOBEKTOB.
Onpenenenue od0beMa Tel pazauuHol ¢popMbl. MI3MepeHne TONMUHBI JIUCTa OyMaru.
TEMA 2. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA OCEHBIO (34)

Teopusi-14. 3arazounoe BemecTso — Boja. Tpu cocrosHus Boasl. IHTEpecHOE 0 BozE.

I'unote3bl MPOUCXOXKIEHHUS BOJBI Ha 3emiie, 3HAYeHHE (PHU3MUECKUX U XUMHUYECKUX
CBOMCTB BO/JIbl, CTPOEHUE MOJIEKYJIbI BOJbI, 00BSICHEHHE CBOWCTB BOJBI B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSAX. POJIb BOZIBI B )KM3HU UEJIOBEKA.

IIpakTuka-2 4y Okckypcuss Ha OCeHHIOO mpupony. IIpoBenenue HaOIHOACHMIMA
nposiBiIeHus GU3NUECKUX ABIeHUH oceHbto. Co3nanue npesentanun «Pusuka Ocenpro». Pabora
¢ [Iporpammoii Power Point mo co3nanuto ciaiiios.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHUS O CTPOEHUU BEHIECTBA (44)




Teopus-4u. [lnanupoBaHue U3NUECKOro IKCIIEPUMEHTA — KaK JI0Ka3zaTh Teoputo. Ot Jlekapra
no Hamux pgHed. bpoyHoBckoe paBwkenue. Hano-texHonorun. CoumHeHne «MHKpPOMUPY.
MHuKpPO BETMYUHBI B HALLIEH KU3HMU.

IIpakTuka-2u Pacmumpenue ten npu HarpeBaHuu. Mismepenue ckopoctu nuddy3uu. Monenu
arperaTHhIX COCTOSIHUH (Urpa)

TEMA 4. B3AI/IMOZ[EI7'ICTBI/IE TEJI (84)

Teopusi-24. MexaHnyeckoe ABWKEHHUE W B3aumojelcTBue. Kak OBICTpO MBI ABHKEMCS
(cmoxxenue ckopocreii)? Korma mbel aprkeMcss Bokpyr CouHila ObICTpee - JHEM WM HOYbIO?
[Ipumepsbl pa3aWyHbIX 3HAYCHHI BEJIWYWH, OMMUCBHIBAIOIIMX MEXAHWYECKOE JIBH)KECHUE B KHUBOU
npupoge. Mcnonb3oBaHWe B TEXHHUKE MPUHIIMIIOB JBW)XCHHUS JXUBBIX CYIIECTB. SBIeHue
uHepiuu. «HemoasmwkHas GamHsa». Uto n3yuaer ctatuka? Buasl paBHOBecHs.

IIpakTnka-64. l3mepenue OBICTPOTHI pEAKIMU YellOBeKa. V3MepeHHe CKOpPOCTH XOAbOBI.
DKCIepUMEHTaIbHBIC J0Ka3aTeIbCTBA SIBJICHUS HHepuuu. l[loaroroBka BuueoduIbBMa PO
apienre uHepuuu. M3mepenne maccel 1 kamu Boabl. OripezesieHHe TUIOTHOCTH MPUPOIHBIX
MarepuaioB. OmnpeneneHrue o0beMa U IUIOTHOCTH CBoero Tena. OmnpezaenieHne oObEmMa(Macchl)
MPOAYKTOB B YIIaKOBKE. I3rOTOBJIEHHE pAaBHOBECHON UTpylIKH. Pemenue 3anay.

TEMA 5. PA3 3AJIAUYKA, IBA 3AJTIAYKA (44)

Teopus-Su. IlpaBunma pemenuss u odopmiueHus 3agad. [lowmck ommbok. Pemenwne
3aHMMAaTENbHBIX 3a7a4. Pemmenne 3axau B popmare [TU3A.

TEMA 6. DU3UKA U BPEMEHA T'OJIA: ®U3UKA 3UMOM (24)

Teopusi-1u. Cuer, nen, u merens. CHexUHKH B Bo3ayxe. CHexuHku Ha 3emie. Croucras
CTPYKTypa CHEXHBIX MOKpOBOB. Pexemsuus. Jlen Ha 3emne. ['opublii neanuk. JIBuxkeHue
nenHuka. Kakwe ObiBatoT MeTenu. MUKpPOCTPYKTypa HHU30BBIX MeTenei Boxnbl Ha chery. Kak
JTAJIEKO MEPEHOCUTCs CHET MeTenblo. [1buieBbie Oypu U MeTenu: cX0ACTBO U paznuuus. Ousmka y
HOBOT'OJIHEH E€JIKH.

IIpakTuka-1 u @uszuka - Hayka o0 npupoae. MOXHO JM H3ydaTb MPUPOILY

3umoii? Ilporysika Ha 3UMHIOIO TIPUPOY.

TEMA 7. CWJIbI B IPUPOJAE(114)

Teopusi-5u. Cuna — BekTOpHas BeIMYMHA (AMHAMHUYECKOE pelieHue 3anad). Bec wu
HeBecoMocTh. Cuna TpeHus. Counnenue «Mup 0e3 TpeHus .

3akoH BCceMHUpPHOTO TAroTeHUs. CTpoeHHe COJHEYHOM cucTtembl. [lmaHeTsl 3eMHOI
rpynmsbl. [Inanersi-rurantel. Cunna TsKeCTH Ha Ipyrux miaHerax. CnyTHUkM 1uiaHeT u JlyHa.
Habmonenue Jlynbl. Manbie Tena, OpOUTHI M TEPUOJAMYHOCTH KOMET. «3BE3OMAIbD», WIIH
nouemMy 3Be3lbl He mamarT? 3Be3gHoe HeOo. Co3Be3aus. 3HAKOMCTBO C MporpaMMamMu IIo
actpoHoMuHu. Bpems u ero usmepenue. Kanenaaps.

IIpakTuka-64. 3anumarenbHbli omblT «lllapuk Ha HuTH». OmnpeneneHue LEHTpa
TSOKECTH Tena. 3aHuMarenbHble (Uryphl Ha paBHOBecue. M3roTroBieHHE COTHEUHBIX YacoB.
Co3naHue TyHHOro KajJeHJapsi ¢ moMolbsio nporpammsl Power Point. M3mepenue sxecTkocTu
npyxuHbsl. 3Mepenune ko3 puimeHTa cuibl TpEHUs! CKOJIBKEHUS Ha KPbUIbLIE IIKOJIBI U APYTUX
MTOBEPXHOCTSIX.

TEMA 8. PA3 3AJIAYKA, JIBA 3AJJAYKA (4u4)

Teopusi-24. Cucrema CHU u ee 3HaueHue. /[MHaMuyeckoe pelIEHUE 3aJady HA CIOKEHUE
cui. Pemienue 3aHuMaTenbHbIX 3a1a4. Pemenue 3anau B popmare [TU3A.

IIpakTuka-24. OnpeneneHne Beca CyMKH HIKOJIbHUKA. OIpesieseHre Macchl U Beca BO3AyXa B
KOMHATe.

TEMA 9. JABJEHHUE (64)

Teopus-24. [laBnenue TtBepabix Ten. 3akoH Ilackanmsa. JlaBieHwe B KUAKOCTH.
['mapocratnueckuit mapagokc. ATmocdepHoe naasieHue. Ponb armochepHOro maBineHHs B
npupone. ATMochepHoe AaBiieHue U noroja. ToHOMETp, MaHOMETpbl. ATMOC(hepHOe JaBlieHUe



B xku3HM denmoBeka. Kak wbl gpimmM? Kak mber meéM? «opHas OoJNe3HbY», BIMSHUC
aTMoc(epHOro JaBJiIeHMs] HA CAaMOYYBCTBUE JItoJIei. Pelienre 3aHuMaTeNbHbIX 3a/1a4.
IIpakTuka-4uy. M3yyeHue 3aBUCHUMOCTH JaBJICHUS OT IUIOHIAAM IOBEPXHOCTU C
MOMOIIBIO JaT4MKa JAaBJICHMs. 3aHUMaTelbHble OnbIThl «llepeBEpHyThIN cTakan», «DOHTaH B
Koubey, «Sino B Oyrbuike». [IpuOopsl Ui W3MepeHus: AaBlIeHHUs] — U3TOTOBICHHE OapoMeTpa.
AtMocdepHoe napneHue M menuuuHa. lnpui, nunerka, menuuuHckas Oanka. KpossiHoe
nasnenue. OnpeneneHue HaBieHUsT KpOBU y uyenoBeka. OmpeneneHue BBICOTHI 3/IaHUS C
MOMOIIbI0 6apoMeTpa.
TEMA 10. ®PU3UKA 1 BPEMEHA I'OJIA: ®U3UKA BECHOM (3u4)
Teopus-14. Temneparypa. Tepmomerp. [IpumMepsl paziuuHbIX TEMIIEpATYpP B IPUPOJE.
IpakTuka-24. Dxckypcus Ha npupoxy. [IpoBenenne HabOroAeHU NpOsABICHUS (DU3MYECKUX
ABIIEHUHN BecHOU. I3MepeHune TeMiiepatypsl MO4Bbl Ha IIyOUHE U 1oBepXxHOCTH. MccnenoBanue
KaMWUISPHBIX SBJIICHUMN.
TEMA 11. DHEPT'UA (124)
Teopus-54. Pa3nuuHble BUABI SHEPTUHU, UCIIOJIb3yEMBbIE JIIOABMU, U WX 3amackl. KocBeHHbIE
u3mepenus. [louemy pabGota u 3Heprusi MUMEIOT OJHY enuHuIly u3Mepenus? Hecucremubie
€UHUIBI. DHEPTUs U THUIIA: OCHOBBI NMPABWIBHOTO MUTaHUs. PelieHne 3aHUMaTENbHBIX 3a/a4.
Pemenue 3anau B popmate [TU3A.
IIpakTuka-74. MI3MepeHne KHHETHYECKON SHEPTUH Tela. M3sMepeHne noTeHuuanbHOM SHEPTUN.
Mento mkonbHuka. Co3AaHMe MPE3CHTAMU O MpaBUIbHOM NHUTaHud. OmpeneraeHue padoThl U
MOIIHOCTH PyK. OmnpeneneHue MeXaHWdeckoi paboThl MpH MPBDKKE B BhICOTy. OmnpenencHue
CpPEeIHEeW MOIIHOCTH, pa3BHBacMoi mpu Oere Ha aucranuuio 100M. OmnpexneneHue cpeaHen
MOIIIHOCTH, Pa3BUBAEMOMN IIpU NpucetaHnu. M3mepeHne cperHel MOITHOCTH, Pa3BUBAEMON IIpU
noabeMe 1o JjecTHuue. OmnpeneneHre BbIUTPHINA B CHJIE, KOTOPBIA JaeT MOABUKHBIA U
HenoABMXKHBIN 010K, CpaBHenue KIIJI moaBukHOTO 0J10Ka M HAKJIOHHOM TJIOCKOCTH.

TEMA 12. ®U3UKU U JIUPUKHU (44)

Teopus-2u. Puznka B Xy105)KECTBEHHBIX IPOU3BEIEHUAX. JlOCTHKEHNS COBPEMEHHON (DU3UKU.
IIpakTuka-2u. M3roroBnenne camoJenbHbIX KapTUH «DPHU3MKa B BECENBIX KAPTHUHKAX». YPOK-
npezncrasiaeHne «Puznueckue (OKychl». 3ammra 3JIEKTPOHHOM mpe3eHTauuun «Mup riazamu
buzukay.

TEMA 13. ®PU3UKA U BPEMEHA I'OJIA: ®U3UKA JIETOM (54)

Teopusi-24. Kakoii Mecsan jera camblii skapkui? JKapkoe sero u muensl. Kak u korma
IpaBWJIbHO cpe3ath 1BeThl? Ha kauensax "nyx 3axBaTbiBaeT".

ITpakTuka-34. OnbITel Ha gave. DKCKypcus «PU3uKa y BOJOEMay.

8 ki1acc

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

Teopus-5S4. Beoanoe 3angarue. MHCTpykTax IO oxpaHe Tpyna Ha 3aHATHAX. llorpemHocTts
npsiMbix u3Mmepenuit. Kiacc tounoctu nmpubopos. Urtenue rpaduka. BeiBonbl 1o pesyibraTam
skcniepuMenTa. Llena nenenus mkansl npudopa. Kocennsle nzmepenus. [lpasuia nposeneHus
HIKOJILHOTO 3KcrepuMenTa. OdopmiileHue 3IeKTpOHHOro oTdyeTra o0 3KkcrepumeHte. Pemienue
3a/1a4.

IIpakTuka-3 4. M3mepenue (u3MUYecKUx BEIWYMH C TMOMOIIBIO IM(POBOI mabopatopuu u
noctpoeHue rpadukoB. lMccnemnoBaHue 3aBUCMMOCTH CHJIBI  YOPYrOCTH OT Beca Telna.
HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT IPWKUMAIOIIEH CHIIBI. DKCIEpUMEHT [ anwies.
TEMA 2. IPOEKTHASA JEATEJABHOCTD 11O ®U3UKE (74)

Teopus-3. Uto Takoe Hay4dHBI TMPOEKT M KaK ero moAroToBuTh? CuTyarust ¥ mpoliema.
Ananu3 crmocoboB  pemieHuss mpobnembl. TpeOoBaHMsS K  MCCIIENOBATENbCKOM  paboTe.
[TnanupoBanue nesTeNbHOCTH. TpeGoBaHMs K 0POPMIIEHUIO TPOEKTHOM pabOTHI 10 (U3UKE.
IIpakTnka-4 4. Beimonnenue Mukpo-npoekTa B rpymme. OdopmieHue 1 3anura.



TEMA 3. MOJIEKYJIAPHASA ®PU3UKA (114)

Teopusi-74. «BonmeOHoe» CBOWCTBO HEPTrUU. Makpo U MUKPO MapaMeTphl U UX CBS3b.
da3oBeie nepexoabl. BoasHol map B atMocdepe: obpazoBaHue 00IaKOB, TYMaHa, POCHI, WHES.
ATMocdepHble ocaaku: cHer, rpai. Touka pocel. [loBepxHocTHOe HaTspkeHue. KamumispHbie
SBIICHUS W JABIDKEHHE XHIKOCTH Mo TpyOam. 3akoH bepHymnu, moabemMHas cuia KpbLia.
Mopckue TteueHus. COBpEeMEHHbIE MaTepuajbl: HCIOIb30BAHHE KOMIIO3UTOB, IKHJIKUE
KpucTaiiel. ['paduueckoe MpeacTaBIeHHE TEIUIOBBIX IpoleccoB. Pemenue 3amad B ¢dopmare
[MN3A.

IIpakTuka-4y4. OKCIIEpUMEHTAJIBHOE  JI0KA3aTE€IbCTBO pa3jIMuMs CBOMCTB BEIIECTB B
pa3IMYHBIX arperaTHbiX cocTosHusAX. Hekoropele cBoicTBa KpuCTaIoB. 3rortosieHue
caMoOJeNbHBIX TPUOOPOB. l3MepeHue BIAKHOCTH BO3AyXa B IOMEIICHHMH M Ha YJIHIE.
W3mepeHre CKOpOCTH HCIAPEHUs PAa3IMYHbIX BEIIECTB. 3aHUMATEJIbHBIE OMBITHI M BOIPOCHI:
KHUIICHUE BOABl B OyMa)KHOW KOpOOKe, KUTICHHE BOJbI KOMHATHOW TemmepaTypsl. M3mepeHue
CWJIBI TOBepxHOCTHOTro HaTspkeHus. lllapuk B a’poauHammueckoil TpydOe. BolpamuBanue
KpUCTaJUIa COJIM Ha OCHOBE. M3roTOBJICHHME MaKeTa KPUCTAIMYECKOM PELIETKH KOMIIO3UTA.
N3rotornenne Mozenu peakTuBHOro aurarens. M3ydenme paGotrer JIBC Ha Makere u
AIEKTPOHHOW MOJIETIH.

TEMA 4. ®PU3UKA U SJEKTPHYECTBO (194)

Teopus-84. Dnexktpuueckue siBieHus. Dnekrpusanus tena. [IpuHuun paboTsl ckaHepa.
ATtMocdepHoe snexTpuuecTBo. ['po3zoBas Tywa. Ilpupona monnumn. Kakue ObIBaloT MOJIHUU.
[Tpunuuner  snexkrpoOe3onacHocTd. (OCHOBHBIE XapaKTEpUCTHKU 31.Toka. Hecucremubie
eMHUIIBI paboThI TOKa. Pemienue 3aau.

IIpakTuka-114

B3anmnoe nputsbkeHue U oTtankuBaHue «CylnTaHOBY»; ONBITHI MO AneKTpu3anuu. Habmonenue
pa3JIMYHBIX BMJIOB HCKpOBOIro paspsga. lccinenoBaHue INIpOBOJNHMKOB M HENPOBOJHUKOB
anekTpuyectBa. llomyueHue aI.TOKa B JKMIKOCTH, 3JIeKTponu3. M3rotoBneHue Oarapeiiku.
OKCHepUMEHTAIbHOE J0Ka3aTeabCcTBO 3akoHa Oma. l3yueHue pasinMuHBIX COEIMHEHUN
npoBoAHUKOB. Co3MaHue pPa3IUYHBIX MPUOOPOB(MTPYILIEK) Ha OCHOBE DJJIEKTPOJBUTATEIS.
OKCHepUMEHTAJIbHOE  JI0Ka3aTenbCcTBO  3akoHa  JDxoyns-Jlenna.  Co3zaHue — cyeTyuka
AIEKTPOIHEPTHH U U3YUYECHUE €TI0 padoTHI.

TEMA 5. ®U3UKA KOCMOCA (34)

Teopus-1u. ®usnueckas npupoaa HedecHbIx Ted. IloneTsl k Apyrum rutaHeram. Poib
KOCMOCa B JKH3HM COBPEMEHHOro ooOiecTBa. MexXayHapoaHOE COTPYAHMYECTBO B OCBOEHUU
KOocMoca.

IIpaktuka-2 4. Cozganue snekTpoHHOM mnpeseHTamuu  «Kocmoc.  Ucropus
KOCMOHABTHUKMW». [loaroroBka nmpa3aHoBaHus JHS KOCMOHABTHKH.

TEMA 6. MATHETU3M (54)

Teopus-24y. MaruutHoe nosie 3emnu. Komnac. MarauroOuosnorus. MarautHele Oypu.
®eppomarneruku. Cuna Jlopenna. JIBuxeHue 3apssKeHHON YacTHUIBI B OJHOPOIHOM MAarHUTHOM
nosie. Jliromuuecuenuus. [lonspuele cusHus.

IIpakTuka-3u. l3ydyeHne MarHUTHBIX JHMHUH TIOCTOSSHHOro MarHurta. l3ydenue
MarHUTHBIX CBOMCTB pazianuHbIX BemecTB. Urpa «bamnana o mobsiieM KkamHe».

TEMA 7. HPOEKTHASA JEATEJIBHOCTD (74)

Teopus-2u. Kax mnoaroroButb u odopmuth noknan? KynbTypa BBICTYIICHHUS.
Oparopckoe HCKYCCTBO.

IIpakTuka-54. BeinonHeHye u 3aluTa HHAMBUAYAIBHBIX U IPYNIIOBBIX TPOEKTOB.
TEMA 8. CBETOBBIE SABJIEHUSA (64)

Teopus-2u. YcrpoiicTBO onTuyeckux mpudopos. Mzyuenue yctpoiicta poToamnmapara.
Panyra. ®u3nka BO3HUKHOBEHHMs paayru. XoJ CBETOBOTO Jyda B Karuie aoxAs. OnTudeckne
WJUTIO3HH.

IpakTuka-44. VccnegoBanne: «CBET B *KU3HU KUBOTHBIX U YEJIOBEKA», «JloCTHKEHUA
Y TIEPCIIEKTHUBBI UCIIOIb30BaHMsI CBETOBOM 2Heprun CoJHIIAa YETOBEKOM.



Pasnoxxenune Oemoro cBera. HabOmionenwss B Mukpockonm wu Tteneckon. Co3maHue
rosiorpaMMbl. I3roToBIIeHHE KaJIea0CKOMA.

TEMA 9. JOCTHUXXEHHSI COBPEMEHHOMN ®U3UKH (4u)

Teopusi-3u. Ilpumepsl TOBapoB, CO3JaHHBIX C MCIOJB30BAaHUEM HAHOTEXHOJIOTHH U
MPUYMHBI UX YHUKAJIBbHBIX CBOMCTB. HecmaunBaeMble U Bcerja YMCThIE BETPOBBIE CTEKIIA, TUCKU
konéc u T.1. Co3maHHBIE Ha OCHOBE HAaHOYACTHI[ OKCHJA THUTaHa W cepedpa MOBEPXHOCTH,
obnanaronye 6aKTepUIUIHBIMUA CBOMCTBAMU.

PasButue BoenHo# Texuuku. 7 Mas - Jlens paguo. HoBoctr ¢pusuku u kocmoca.
IpakTuka-1 4 Dkckypcusa Ha mectHyro ATC. TloaroroBka BBICTYIUIEHUM O JOCTHYKECHMSIX
COBPEMEHHOM (DU3UKH.

9 kjacc

TEMA 1. BBEJIEHMUE (54)

Teopusi-44. BBognoe 3ansatue. MHCTpyKTaX MO OXpaHE TpyJa Ha 3aHATHAX. AOCOIIOTHAs U
OTHOCHUTEJIbHAS TMOTPEIIHOCTh NpsAMbIX u3MepeHuil. [loBTopeHue: IUIOTHOCTh, JaBIEHUE,
SHEPrUs U paboTa, MOJIEKYJIApHas Pu3nka.

IIpakTuka-1 4. 3mepenue Gpu3nuecKux BEIUYNH U BHIYUCICHUE TOTPEIIHOCTH.

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

Teopusi-164. [IBuxeHue Tena noJ AeHCTBUEM CHIIbI TskecTU. bamnuctuka. AOCOIIOTHO
ynpyruit yaap. 3axon bepuynnu. Iddext Homiepa. OnpeneneHue npocTpaHCTBEHHOM CKOPOCTH
3Be3]. BpamarenbHoe [ABM)KEHHE TBEpPAOrO Tela. YCIOBUS pPaBHOBECUS TBEPJOro Tela.
ObpazoBanue ConHeyHOW cucTeMbl M IutaHeT. CpencTBa COBpeMEHHOM CBsi3U. CHCTEMbI
actponaBurauuu (GPS u I'monacc). ®@u3uka u BOEHHAsi TEXHUKA.

Pemienue 3a/1a4 NOBBIIIEHHON CIIOKHOCTH.

IIpakTuka-134. HccienoBaHue 3aBUCUMOCTH JabHOCTH II0JIETa OT yIJla K TOPU3OHTY.
OKcIepUMEHThl Ha paBHOYCKOPEHHOE JIBUKEHHE. DKCIEPUMEHTAIbHOE J0Ka3aTeNIbCTBO 3aKOHA
COXpaHEHMsI UMIyjJbca. OKCIEpPUMEHThl Ha BpallleHue TBepAoro Tena. W3rorosineHue
OpOCTEHIIEro MHIYKIMOHHOIO TIeHepaTopa IepeMeHHoro Toka. HaOmioneHue sBieHUs
camouHaykiuu. Crnoxxenue kosebanuid, ¢urypsl Jluccaxxy Ha ocmmuiorpade. Buzyanuszanus
3ByKa C TOMOUIBIO JIa3epa.

KanenpapHo-temaTnyeckoe njiaHupoOBaHHe

7 Kiacc

0 Jara
Ne Ne Tema

n/n

1. BBenenue (44)

1 1 Boanoe 3anarue. Unctpykrax no Th. IlonesHsle ccbuiku 1o ¢pusuke B
WuTtepner. Metoaps! n3ydeHus GU3NUECKUX SIBICHUH.

®dusnueckuil sxcnepuMenT. [lpaBuia npoBeeHUs IKOJIBLHOTO
2 2 | okcriepumenta. [lorpemHocTs npsimbix u3mepenuii. I/p: U3mepenne
(U3MYECKUX BETMYMH C MOMOIIBIO UG POBOI 1a00paTopuu.

3 3 | Il/p: Onpenenenue oobeMa Te1 pa3IuIHON GOPMBI.

4 4 I1/p: VI3amepeHue ToamuHbl Jiucra Oymaru.

2. ®u3nka U BpeMeHa rojga: pusuka oceHbio (34)

5 1 3araJiouHoe BelecTBo — Boja. IHTepecHoe 0 Boje.

6 2 I1/p: Dxckypcus Ha oceHHo npupoay. [IpoBenenue HabIIOeHUT
pOsiBICHUS] GPU3NUECKUX SIBJICHUN OCEHBIO.

7 3 I1/p: Coznanue npeszenranuun «dusnka Ocensio». Pabota ¢ [Iporpammoii

Power Point 1o co3manuro ciaiios.




3. IlepBoHayajbHbIE CBEJIECHUS 0 CTPOEHNH BelecTBa (44)

8 1 Ot Jlexapra 10 Hammx gHE. BpoyHOBCKOE IBUKEHUE.

9 5 [TnanupoBanue GpU3NIECKOro HIKCIIEPUMEHTA — KaK JOKa3aTh TEOPHUIO.
I1/p: Pacuiupenue ten npu HarpeBaHUM.

10 |3 | [/p: U3mepenne ckopoctu auddysum.

11 |4 Hano-Texnonoruu. Mukpo BeTHMYMHBI B HAIIEH )KM3HU.

4. BzaumopeiictBue TeJ (84)

12 |1 MexaHn4eckoe IBHKEHUE U B3aUMOJICHICTBHE.

13 |2 I1/p: U3mepenne CKOpOCTH XObOBI.

14 |3 I1/p: TloaroroBka BupeopuIbLMa PO SBICHUE HHEPITUH.

15 |4 I1/p: N3mepenne maccol | Karim BOJbL.

16 |5 I1/p: Onpenenenne MIOTHOCTH MPUPOTHBIX MaTEPUATIOB.

17 | 6 | I/p: Onpenenenue o0bEMa(MacChl) MTPOIYKTOB B YITAKOBKE

18 |7 Uto u3yuaet cratuka? Bupl paBHOBECHSL.

19 |8 I1/p: U3roToBneHne paBHOBECHOM UTPYIITKH.

5. Pa3 3agauka, 1Ba 3agauka (44)

20 |1 | IlpaBuna pemenus u opopmieHus 3a1ad. Ilouck ommoOoK.

21 |2 Pemienue 3aay Ha MEXaHUUYECKOE NBIKECHUE

22 |3 Pemenue 3amay Ha TUIOTHOCTH

23 |4 Pemenue 3anau B popmate [TM3A

6. @u3uka u BpeMeHa rojaa: ¢puzuka 3umMoii (24)

24

1

II/p: ®usuka - Hayka o mnpupoae. MOXHO 1M H3y4yaTb HPHUPOAY
3uMoii? Ilporynaka Ha 3MMHIOIO IPUPOLY.

25

2

Cuer, nen, u metenb. Ou3nuka y HOBOrOJAHEH €JIKH.

7. Cuabl B npupoae(114)

26 |1 Cwuita — BeKTOpHas BeJIMYHMHA (IMHAMHYECKOE PEIICHHE 3a7a4).

27 |2 3akoH BceMUpHOro TaAroreHus. CTpoeHue coiaHeuHou cucremsl. Cuna
TSOKECTU Ha JPYTUX IUIaHETaXx.

28 |3 CnyrHuku miadet u JIyna. Habmonenue JIyHsl.

29 |4 Mansie Tena, OpOMTBHl U TEPHOAMYHOCTH KOMET. «3BE3NIOMAaIbl», HIIH
1IO0YeMY 3Be€3/Ibl HE MaJat0T?

30 |5 3Be3aHoe Hebo. Co3pe3ausd. I1/p: 3HakoMCTBO ¢ mporpaMmMamu 1o
aCTPOHOMHUU.

31 | 6 | II/p: Onpenenenue HEeHTpa TSHKECTH Tela.

32 | 7 | II/p: 3anmmarenbHbIe GUTYPHI HA pABHOBECHE.

33 | 8 | Bpewms u ero usmepenue. Il/p: M3roroBieHne COJTHEYHBIX YacOB.

3 |9 KaneHz[ap_L. I1/p: Coznanue JIyHHOTO KajleH1aps ¢ TOMOIIbIO POTPaMMBI
Power Point.

35 | 10 | II/p: 3mepeHue )KeCTKOCTU NPY>KUHBI.

3% |11 I1/p: V3zmepenne kodddunmenTa cuibl TPEHUS CKOIbKEHUS Ha KPbLUIbIIE

IOKOJIbI U APYT'UX NOBCPXHOCTAX.

8. Pa3 3agauka, 1Ba 3agauka (44)

37 |1 Cucrema CU u ee 3HaueHune. Pemenue 3a1ay.

38 | 2 | Pemenue 3agau B popmare [TNM3A.

39 |3 Pemenue 3annmatensHbix 3a1au. II/p: Onpenenenue Beca CyMKH
IIIKOJIbHHKA.

10 |4 JluHamuyeckoe pelieHue 3anad Ha cinoxenue cui. II/p: Omnpenenenue

MAacCCBhI 1 B€Ca BO3J1yXa B KOMHATC.

9. laBsenue (64)




Jasnenue tBepapix Tei. II/p: M3yyeHnue 3aBUCUMOCTHY JaBJIICHUS OT

4t TUIONIA/IA TTOBEPXHOCTH C MIOMOIIBIO TATYNKA TABJICHHUS.

42 |2 JlaBneHue B KUAKOCTH. [ MAPOCTATUYECKUNA TTapagoKC

13 |3 I1/p: 3anumatenbHble onbIThl «llepeBEpHYTHIN cTakan», «POHTaH B
KOJIOe», «SIH110 B OyTHUIKEY.

aa |2 Tonometp, manometpsl. Il/p: ITpubGops! 1y1st ©3MEpEHUs JaBICHUS —
W3rOTOBJICHHE OapoMeTpa.
ATtMocdepHoe naBiieHHEe B )KH3HU YesoBeka. Kak mMbl apimmmM? Kak Mbl

45 |5 | mpém? «I"opHas 60sie3HbY, BIMSHUE aTMOC(EPHOTO JaBICHHS HA
CaMOYYyBCTBHE JIIOJICH.

46 | 6 | KpossiHoe maBnenue. I1/p: Onpenenenue qaBieHUs KPOBHU Y YEIIOBEKA.

10. ®u3nka u BpeMeHa rojga: pusuka BecHou(34)

Temnepatypa. Tepmometp. [Ipumepsl pa3nuuHbIX TeMIEpaTyp B

47 |1 npupoze. I/p: 3mepenue remmnepaTypbl IOYBHI HAa TITyOHHE U
MTOBEPXHOCTH.

18 |2 I1/p: Oxckypeust Ha npupoay. [IpoBenenne HabMOAEHUH IPOSIBICHUS
(bU3UYECKUX SBJICHUI BECHOM.

49 |3 I1/p: UccnepoBanue KanuuIsIPHBIX SIBICHUM.

11. Dueprus (124)

50 |1 | Paznuunblie BUIBI SHEPTUU, UCIIOIb3yEMbIE JIIOJIbMU,  UX 3aMacChl.

51 |2 Kocsennsie n3mepenus. Il/p: 3mepenune KuHETUYECKOM dHEPruu Tea.

52 |3 | II/p: N3mepeHne MOTCHIMATLHOM SHEPTHH.

53 |4 [Touemy paboTa 1 HEprus UMEIOT OJIHY SAUHUILY U3MEPEHUS?
Hecucremuble eTMHUIIBL.

51 |5 DHeprus U NUIla: OCHOBHI MpaBuibHOro nutanus. Il/p: Mento
IITKOJIbHUKA

55 |6 I1/p: Co3nanue npe3eHTaIuu o NpaBUILHOM TUTAaHUU

56 |7 I1/p: Onpenenenue MexaHn4eckoil pabOThl IPU MPBIKKE B BBICOTY.

57 |8 I1/p: Onpenenenne cpeaHeil MOIIHOCTH, Pa3BUBAEMOM MpHU Oere Ha
mucta"Hnuo 100M.

58 |9 I1/p: Onpenenenue BBIUTPHIIIA B CUIIE, KOTOPBIN JaeT MOABKHBIN U
HEMOABIXHBIN OJIOK.

59 |10 | II/p: CpaBuenue KII/I moaBuxkHOro 6J0Ka M HAKJIIOHHOM MJIIOCKOCTH

60 | 11 | Pemenue 3aHMMATENBHBIX 3aa4.

61 |12 | Pemenue 3amgaud B hopmate [T13A.

12. ®u3uku u JupuKku (44)

62 |1 @Du3nKa B XyJ0’KECTBEHHBIX POU3BEICHUSX.

63 |2 | JocTmxeHus COBpeMEHHON (HU3UKH.

64 |3 | II/p: Ypok-npencrapiaeHue «Pusnyecknue GOKyCh».

65 |4 I1/p: 3amura snexkTpoHHON npe3eHTanuu «Mup riazamu Gu3nKay.

13. ®du3uka u Bpemena rojaa: ¢pusuka jerom (54)

Kaxkoit mecsn nera cambiii sxapkuii? XKapkoe snero u myensl. Kak u korga

66 |1 " "
MPaBUIILHO cpe3aTh nBeThl? Ha kauensx "myx 3axBarbiBaer'.

67 | 2 | II/p: OnbiThl Ha 1ave. DKcKypeus «PHU3UKA Y BOJIOEMAy.

68 |3 Ce0b00Has mema

69 |4 Ce0000Hass mema

70 |5 Ce0b00Has mema




8 kiaacc

Ne

Tema

Jlara

1. ®u3uka u BpeMeHa roja (mosropenue) (84)

1

1

BBoanoe 3anstue. MHCTpyKTax 110 0XpaHe Tpyaa Ha 3anatusax. II/p:
N3mepenue Gpu3nueckux BeIUYHH ¢ IOMOLIbI0 IU(POBOI 1abopaTopuu u
MOCTPOCHHE TPaA(UKOB.

I1/p: VccnenoBanue 3aBUCHMOCTH CUJIBI YIIPYTOCTH OT Beca Tela.

I1/p: VccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT NPH>KUMAIOLIEHN CHUJIBL.

Pemenne 3aaa4 Ha MCXaHUYCCKOC IBHKCHHC

Pemrenne 3aJad Ha IIJIOTHOCTb

Pemenue 3a1ay Ha J1aBiieHUE

~N|[ojoh|w|N

Pemenue 3amay Ha paboTy

8

Pemenue 3anau B popmate [TU3A

0CKTHAas 1eATeJbHOCTh N0 pusuke (74)

O |[IN|O|N[O|OIR]WIN

1

UTo Takoe HayYHBIHN MPOEKT M KaK €ro MoAroToBuTh? CHTyamus 1
npoOJema.

10

AHanu3 cnoco6oB penieHus mpodsemMel. TpeboBaHUs K HUCCIEI0BATEIbCKOM
pabore. [InanupoBanue nesITEILHOCTH.

11

TpeboBanust K 0(hOPMIICHUIO POCSKTHOM PabOTHI 1O (PU3HKE.

12

I1/p: BrinosiHeHnEe MUKPO-IIPOEKTa B IPYMIIE.

13

I1/p: BrinonHenne MUKPO-NIPOEKTa B TPYIIIIE.

14

[o22 {821l =N KSVT BN )

I1/p: OdopmiieHue u 3amura.

15

7

I1/p: Odopmienue u 3amura.

3. Moaekyasipaas ¢pusuka (1149)

«Bomnmie6HOoe» CBOMCTBO dHEPTHH. MaKpo U MUKPO MapaMeTphl U UX CBS3b.

16 (1 ®azossle nepexosl. II/p: DxcrepuMeHTaIbHOE JOKA3aTEIBCTBO Pa3IndMs
CBOICTB BEIIECTB B PA3JINYHBIX arperaTHbIX COCTOSTHUSX.

17 |2 Bonsnoii nap B atrmocdepe. Touka pocsl. I1/p: 3mepenue ckopoctu
VCIIAPEHUs Pa3IMYHBIX BEIIECTB.

18 |3 [ToBepxHocTHOE HaTshkeHue. Kanumisipuele sapnenus. Il/p: Usmepenue
CHJIBI IOBEPXHOCTHOT'O HATSKEHHUS.

19 |a 3axoH bepHyiu, nogpeMHas cuiia Kpbljia U JBUKEHHUE KUIKOCTH IO
Tpybam. Mopckue Teuenus. Il/p: Hlapuk B aspoauHamMuyeckoit Tpyoe.

20 |s I1/p: 3anumaTenbHbIe ONBITHI ¥ BOIPOCHI: KUIIEHNE BOJIbI B OyMa)kKHOM
KOpOOKe, KUIIEHHE BOJIbl KOMHATHOW TeMIIEpaTypHl.

21 |6 I'padrueckoe npeacTaBiIeHne TEMJIOBbIX IPOIIECCOB.

22 |7 Pemenue 3amau B popmare [TU3A.

23 |8 Hexotopslie cBoiicTBa kpuctamios. II/p: BeipamuBanue kpucramia coau
Ha OCHOBE.
CoBpeMeHHbIE MaTepHalIbl: UCIOIb30BaHNE KOMIIO3UTOB, KUIKHE

24 |9 kpuctaysl. II/p: U3rotoBneHne MakeTa KpUCTAIIIMYECKON PEILETKU
KOMIIO3UTA.

25 |10 | II/p: U3yuenue pabotsl JIBC Ha MakeTe M 3J1€KTPOHHOM MOJIEIH.

26 | 11 | Csoboonas mema

4. ®u3uka u ekTpudectno (194)

27

1

OnexTpuueckue siBieHus. Dnexrpusanus ten. I/p: npubop Ban ne
['paada; onbITH IO ANEKTPU3ALINH.




28 |2 I1/p: ViccnenoBanre mpoBOAHUKOB W HEITPOBOJHUKOB JJICKTPUUECTBA.

29 |3 | II/p: U3roroBnenue GaTapeiki.

30 |4 Pemenue 3a1a4 Ha COCTaBICHUE SIEKTPHUUECKHUX CXEM.

31 |5 I1/p: ITony4yeHue 3J1.TOKa B KUIKOCTH, JICKTPOIIH3.

32 |6 | II/p: 3yuyenue paboTsl cBeTO- U HOTO-AHOA

33 |7 I1/p: Pemienue npakTuyeckux 3aayd Ha COCTABJICHUE DJIEKTPUUECKUX CXEM.

34 |8 VYerpoiictBo ommeTtpa. Il/p: N3mepenne conpoTUBICHUS Pa3IMYHBIX
MIPOBOTHUKOB

35 9 Pemenue 3amay Ha 3akodH Oma

36 |10 | Pemenue 3amau B popmare ITN3A.

37 | 11 | II/p: 3aHuMaTenbHBIN OIBIT: CepAlle Ha OaTapeiike

38 |12 I1/p: 3anMMaTeNnbHBIN ONBIT: BPALLIEHUE KUIKOCTH OT JIEKTPUYECTBA,
CBETSIINECS OTYPIIbI

39 [ 13 | II/p: 3ydeHue pa3auyHbIX COCTMHCHHUH MPOBOIHUKOB.

40 | 14 | Il/p: PemeHue npakTHYECKUX 3a71a4 HA COCTABICHUE AICKTPUICCKUX CXEM.

41 | 15 | Pemenue 3a1a4 Ha pacyeT JICKTPUUECKON LIETH

42 | 16 | Hecucremublie eTMHHIIBI paOOTHI TOKA. PacueT CTOMMOCTH 3JIEKTPOIHEPTUU

43 | 17 | BeITOBBIC AIEKTPONPUOOPHI, KJIACC DHEPTOMOTPEOICHHS

44 |18 | I1/p: DxcnepuMeHTaIbHOE JJOKA3aTeNbCcTBO 3aKkoHa Jxoynsa-JleHna.

45 19 | Pemenwue 3amau

5. ®usuka kocmoca (34)

46 |1 3akonsl Kemnepa. Pemenue 3amau

47 |2 I1/p: Co3nanue snexkrponHoit npesenrauuu «Kocmoc. Ucropus
KOCMOHABTHKW.

48 3 BaxHeline acTpOHOMUYECKHE COOBITHS T0O/1a

6. Marnerusm (54)

19 |1 I1/p: U3yuenue MarHUTHBIX cBOicTB pa3znuuHbiX BeulecTs. II/p: U3yuenue
MarHUTHBIX JJUHUNA MOCTOSSHHOTO MarHUTa.

50 |2 Maruutnoe nozie 3emsn. Komnac. Marauro6uosorus. Marautssle Oypu.
DeppoMarHeTHKH.

51 |3 Cuna Jlopenna. JIBwkeHue 3apsDKEHHOM 4YacTHIBI B OJHOPOIHOM
MarHuTHOM noJie. Jiromunectennus. [lonspasie cusiHus.

52 4 I1/p: Urpa «bannaga o no0siemM KaMmHe.

53 |5 I1/p: Urpa «bamrana o no0s1iemM KkaMHe.

7. IIpoexTHas 1eATEAbHOCTD (74)

54 1 Kak moaroroButs u opopmMuTth n1oxman’?

55 [2 I1/p: BrinosHeHNe UHAUBHUIYAJIbHBIX U TPYIIIOBBIX IPOEKTOB.
56 |3 | II/p: BeimonHeHne MHIMBUAYAITBHBIX W TPYITIOBBIX TPOEKTOB.
57 |4 | II/p: BeinonHeHHe MHAUBUAYATbHBIX U TPYNIOBBIX TPOEKTOB.
58 |5 | II/p: BemmonHeHne HHIMBUAYATBHBIX U TPYITIOBBIX TPOEKTOB.
59 |6 | Kynerypa BeicTyruienns. OpaTopcKoe HCKYCCTBO.

60 |[7 I1/p: 3amura HHIMBUAYATBHBIX U TPYNIOBBIX TPOEKTOB.

8. CBertoBble siBJIeHHs (64)

Panyra. ®u3nka BO3HUKHOBEHUS paayru. X0/l CBETOBOIO Jy4a B Karuie

61 |1
JTOKJISL.
62 2 I1/p: N3roToBneHue KajxeimocKorna.
63 |3 I1/p: Paznoxenue 6enoro ceera.
64 | a YcerpoiicTBO onTHueckux mpubopos. M3ydeHne ycTpoiicTBa

doroannapara. Il/p: HabmoneHus B MUKPOCKOI M TEJIECKOII.




65

5

I1/p: UccnenoBanue: «J{oCTUKEHUS U TIEPCIIEKTUBBI UCTIOJIB30BAHUS
cBeToBOM 3Heprun COJTHIA YETOBEKOM).

66

6

OnTuyecKre NLTFO3HM.

9. locTrxkeHus1 coBpeMeHHON Guznku (44)

Oxckypcust Ha MecTHYI0 ATC. [ToaroroBka BBHICTYIUIEHUM O JTOCTHUKEHUSIX

67 |1 .

COBPEMEHHOM (PU3UKU.
68 |2 [Ipumepsl TOBapOB, CO3/IaHHBIX C UCIIOJIB30BAHIUEM HAHOTEXHOJIOTHH 1

IIPUYMHBI UX YHUKAJIbHBIX CBOMCTB.
69 |3 Pa3zBuTne BoeHHo# TexHuku. 7 Mas - Jleab paano. HoBoctu dusuku.
70 (4 Ceob00Has mema

9 kJaacc
Jara

No Tema

1. Beenenue (54)

Broanoe 3anstue. Uuctpykrax nmo Th. AOGcomtoTHast u OTHOCUTEIbHAS

! . MOTPENIHOCTh MPSIMBIX H3MEPEHUH.

2 2 IIp: U3mepenue duznyecKkux BEITUYHH U BEIYMCICHHUE MTOTPEIIHOCTH.

3 3 [ToBTOpEHME: IIIOTHOCTD, TABJICHHUE.

4 4 IToBTOpEHME: 3HEPTUs U paboTa.

5 5 [ToBTOpeHue: MonekynspHas Gpusuka.

2. Mexanuka (84)

6 1 IIp: Onpenenenue yckopeHus cBOOOIHOTO MaJACHHUS.

7 2 IIp: DxcnepuMeHThI Ha PAaBHOYCKOPEHHOE JIBUKEHHE.

8 3 JIBm>KeHue Teia o ASHCTBUEM CUJIBI TSHKECTH. baimucTuka.

9 4 IIp: UccrenoBanue 3aBUCUMOCTH JAJIIBHOCTH TOJIETA OT yIiia K TOPU3OHTY.

10 |5 JIBr>KeHuWe Tesa 1Mo HaKJIOHHOM MIIOCKOCTH. JIBUIKEHNE CUCTEMBI TEI

11 6 Pemenne 3amau Ha 3akoHBI HproTOHA

12 |7 BpamarensHoe aBmkeHue TBepaoro tena. OopazoBanue ComHEeUHON
CUCTEMBI U TUIAHET.

13 |8 IIp: Onpenenenue kodhduiMenTa TpeHUs: CKOJIbKEHUS, )KECTKOCTH

IIPY’KUHBI.

3. 3akoHbI coxpaHeHus (64)

14 |1 IIp: DxcnepuMeHTaIbHOE T0KA3aTEIBCTBO 3aKOHA COXPAHEHHs HMITYIIbCA.

15 |2 Pemenue 3a1a4y Ha 3aKOH COXpaHEHHs] UMITYJIbCa

16 |3 Omnpenenenue mepuoaa u 4aCTOTEI KoJIeOaHUIH MaTeMaTHYECKOrO
MasiTHUKA, MOMEHTA CHJIBI, ICHCTBYIOIIETO HA PhIYAar.

17 |4 IIp: DxcnepuMeHTanbHOE 10Ka3aTeIbCTBO 3aKOHA COXPAHEHHS SHEPTUU.

18 |5 Pemenue 3a1ay Ha 3aKOH COXPaHEHMsI SHEPTUU.

19 |6 Pemenne 3a/1a4 Ha 3aKOHBI COXPAaHEHUS TIOBBIIICHHOHN CII0)KHOCTH

4. Padora u yHeprus (54)

20 |1 Ip:Onpenenenue paboThl CUITBI YIIPYTOCTH MIPH MOABEME TPY3a C
TTOMOIIHIO TIOJIBUYKHOTO MJIM HEITOIBYDKHOTO OJ10Ka, pabOTHI CHITBI TPEHUSI.
IIp: OnpeneneHne ONTUIECKON CHIIBI COOMPAIOIIEH JINH3HI.

21 2 OKcrnepuMEHTANIbHBIC 3aaHud 2-r0 Thna. MccnenoBanue 3aBUCUMOCTH

CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEHH JehopMaluu
IIPYKUHBI.




22 |3 Pemenue 3amannii 6a30BOro ypoBHs 10 TeMe « T ernIoBbIe SBICHUS

23 |4 Pemenue 3a1a4 Ha Temy «KonebaHust 1 BOJIHBI

Ip: UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIIBI
24 |5 HOPMAaJIbHOI'O JaBJIEHHUS, 3aBUCHMOCTH I1€pHOJa KOJIeOaHU
MaTEMaTHYECKOT0 MAasITHUKA OT JUIMHBI HUTH.

5. DuexkTpomarautHble siBjaenns (104)

IIp: UccinenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIECH B
25 |1 MIPOBOJHUKE, OT HANPSKEHUS Ha KOHI[aX TPOBOJAHHKA, CBOWCTB
M300pakeHHs], MOJTYUYEHHOTO C TOMOIIbIO COOMPAIOIEH JTMH3HI.

IIp: OnpeneneHue 37IeKTPUYECKOTO COTPOTUBIICHUS PE3UCTOPA, PaOOTHI

%6 |2 AJIEKTPUIECKOTO TOKA, MOITHOCTH AJIEKTPUIECKOTO TOKA.
IIp: DxcnepumeHTaibHbIe 3aaHus 3-ro Tumna. [I[poBepka 3akoHa

27 |3 MOCIIEI0BATEIHHOTO COCIMHEHUS PE3UCTOPOB IS AIEKTPUIECKOTO
HaIPsKEHUS, 3aKOHA MMapaIeIbHOTO COSTMHEHUS PE3UCTOPOB TSI CHITBI
AIIEKTPUIECKOTO TOKA

28 |4 Pemenue 3amanuii 6a30BOro ypoBHS M0 TeMe «DIEKTPOMArHUTHbIE
SIBJICHUS»

29 |5 CocTraBjeHH€E YKBUBAJICHTHON CXEMBI

30 6 Pacuer a5ekTpuueckux mernei

31 |7 IIp: Onpenenenue KI1JI ObITOBBIX 251€KTPOITPHOOPOB

32 8 Permenune 3ananuit 6a3oBoro ypoBHs no teme «KBaHTOBbIE SIBICHUS»

33 |9 Perienne kaueCcTBEHHBIX 3aa4.

34 10 | Ceoboouas mema

Cnoco0bl OIeHKH YPOBHS I0CTHKEHHUA 00y4aI0IIUXCS

KauecTBO MOArOTOBIEHHOCTH YYaLUMXCS ONPEAEISAETCS KaUeCTBOM BBIIIOJIHEHHBIX UMHU
pabot. Kpurepuem oLieHKH B JaHHOM Clly4dae SIBJISI€TCS CTEIIEHb OBJIAJICHUS HABbIKAMU PabOThI,
CaMOCTOSITENIbHOCTh U 3aKOHYEHHOCTh PadOTHI, TIIATENLHOCTh SKCIIEPUMEHTA, HAYYHOCTh
IpeJyIaraéMoro pemieHus npooieMbl, BHEIIHUN BUA U KauecTBO paboThl MpuOOpa MM MOJENH,
COOTBETCTBHUE HUCCIIE0BATENIBCKOIM paboThl TpeOyeMbIM HOpMaM U IpaBuiIaM o(hopMIIeHHUS.

[ToompurensHON (HOPMOI OLIEHKU TPy/Aa ydaluxcs SBISETCs IeMOHCTpanus pador,
BBINIOJIHEHHBIX YYAIIUMUCS U BBICTYILJIEHUE C PEe3yJIbTaTaMH UCCIIEIOBAHUN Mepe]] pa3IMuHbIMU
ayIUTOpUSAMHU (B KJ1acce, B CTAPIIMX M MIIQJIINX KJIACCaX, YUUTEISIMU, [TeJJaroraMu
JOTIOTHUTEIFHOTO 00pa30BaHusl) BHYTPH LIKOJIBI.

Pabota ¢ yueOHBIM MaTepraaIoM pa3HOOOPa3HbIX (HOPM JTaE€T BO3MOKHOCTh KOKIOMY UX
y4aluxcst MposIBUTh CBOM CIIOCOOHOCTH (B 00JIaCTH CUCTEMAaTH3allMK TEOPETUUECKUX 3HAHUH, B
o0JacTy pelleHus CTaHIapTHBIX 3a/1a4, B 00JIaCTH pelIeHHs] HECTaHAApTHBIX 3aja4, B 001acTu
UCCIIeI0BaTeIbCKON paboThl U T.1.). CUTyaluu ycnexa, Co3Jarolue MoJIoKUTENbHYIO
MOTHBAIIMIO K JI€ATEIbHOCTH, SIBIISIFOTCS BaXKHBIM (PaKTOPOM pa3BUTHS TBOPUECKUX U
MIO3HABATEJIbHBIX CIIOCOOHOCTEN yJaluxcs.



