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IMosicuuTeILHAS 3aIMCKA

duznyeckoe 00pa3oBaHUE B cUCTEME OOIIET0 U CPeTHEro 00pa3oBaHus 3aHMMAET OJHO U3
BEAyIIMX MeCT. SBissch (QyHIAMEHTOM HAYyYHOTO MHUPOIOHUMAHHS, OHO CIOCOOCTBYET
¢dopmupoBaHUIO 3HAHUK 00 OCHOBHBIX METO/JAaX HAYYHOTO MO3HAHHUS OKPY)KAIOLIEro MHpa,
byHIaMEHTAIbHBIX HAyYHBIX TEOPUN M 3aKOHOMEPHOCTEH, (GOPMUPYET Yy YHALIUXCS YMEHHUS
WCCJICIOBATh U OOBSACHSTH SBJICHHS PUPOIBI U TEXHUKH .

Kak mkonbpHbIi peameT, pusnka o01aiaeT OrpoOMHBIM T'YMaHUTAPHBIM MOTEHIIMAIOM, OHA
aKTUBHO (OPMHPYET HWHTEIUICKTYaJbHbIE M MHPOBO33PEHUYECKHE KAuyecTBa JIMYHOCTH.
Huddepennunanys npeamnoiaraeT Takylo OpraHu3alfio mporecca 00y4eHust, KOTopasi yYuThIBaeT
WHWBUIYyaJIbHBIE OCOOCHHOCTH YYaIIUXCsl, UX CIOCOOHOCTH W MHTEPECHI, TUYHOCTHBIN OIIBIT.
Huddepenunanus oOyueHus ¢u3MKe MO3BOJIAET, C OJHOM CTOPOHBI, OOecrneyuTh 0a30BYIO
MOJTOTOBKY, C JAPYrod — YyJOBIETBOPHUTH MOTPEOHOCTH KaXKJOTO, KTO MPOSBISLECT MHTEPEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOJUT 32 PAMKH M3y4YeHHs (PU3UKH B IIKOJIBHOM KypCe.

JononuutensHass oOmieoOpa3oBarenbHas oOmiepa3BuBaromas mnporpamma «®dusuka B
3aJayax W OKCIEPUMEHTax» MpeAHa3HAuYeHa [JIsl OpraHu3allii BHEYPOUHOU NeATeIbHOCTU
«Touka pocra» obyuarouuxcs 7-9 knaccoB MBOY «Bepx-HubBenckas COLL».

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

JlaHHas mporpaMMa MO3BOJISIET 00YYAIONMMCS 03HAKOMHUTBCS C METOJUKOW OpraHU3aIliH
U MPOBEJICHUS IKCIIEPUMEHTAIILHO-UCCIIEI0BATENIBCKON IEATEIbHOCTH B COBPEMEHHOM Y4eOHOM
nporiecce 1o (GU3KNKe, 03HAKOMUTHCSI CO MHOTMUMHU HHTEPECHBIMU BOTIPOCAaMH (DH3UKU Ha TAHHOM
sTane OOy4YeHHSs, BBIXOAAIIMMHU 332 PAMKHU IIKOJBHOH MPOrpaMMBbl, PACHIMPUTH LEIOCTHOE
npefcTaBiIeHne O TpoOieMe MaHHOW HayKd. OKCIEpUMEHTalIbHAs JesTeIbHOCTh OyneT
CIOCOOCTBOBATh Pa3BUTHIO MBICIUTEIBHBIX OMNepaluii u o0leMy HWHTEIUIeKTyaIbHOMY
Pa3BHUTHIO.

He meHee BaXHBIM (PaKTOpOM pealv3alvy JAaHHOW MPOTpaMMBbl SIBISIETCS CTPEMIICHHE
pa3BUTh y YYaIIMXCSl YMEHHE CaMOCTOSITEIbHO paboTarh, TyMaTh, HKCHEPUMEHTHPOBATH B
YCIOBUSX JIabopaTopuu 1eHTpa «Touka pocTa», a TakkKe MPUMEHSATh MOMy4YeHHBbIC 3HAHUS s
pelIeHUsT KAYeCTBCHHBIX, KOJMYECTBEHHBIX M OKCICPUMEHTAIBHBIX 3a7ad  Pa3InIHOU
cnoxHoctd. ConepkaHWe MPOrPaMMbl COOTBETCTBYET IIO3HABATEIBHBIM BO3MOXKHOCTSIM
IIKOJIbHUKOB W TIPEJOCTaBIsieT MM BO3MOXHOCTh pPAa0OTaTh Ha YPOBHE IMOBBIIICHHBIX
TpeOoBaHUii, pa3BuBasi y4eOHYIO MOTUBAIIHIO.

Oco0eHHOCThIO TaHHOM MTPOrPaMMBbI SIBIISIETCS TO, YTO:

eOHa HampaBJeHa Ha JOCTHXEHHE OOydJalolUMUCS B OOINbIIEH CTemeHH
JUYHOCTHBIX H METANPEIMETHBIX PE3yJIbTATOR;

* COCTaBJICHA C YYETOM BO3PACTHBIX OCOOCHHOCTEN YJaliXCs;

e TIOCTETIEHHO BBOJIUTCS TIPOCKTHAS JICATEIBEHOCTh — OT MHKPO-TIPOEKTOB B 7 KJlacce
JI0 MHIUBUAYAIBHBIX IPOEKTOB B 9 Kiacce;

e 4acTh YI4EOHOTO BPEMEHH OTBE/ICHA Ha perieHue 3a1ad B popmare PISA.

Peasm3zanusi nporpaMmel o0ecrneynBaeTcss HOPMATUBHBIMH TOKYMEHTAMM:

1. ®enepanbubiil 3aK0H OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 ob6pazoBanuu
B Poccuiickoit deneparun» (¢ u3M. u 10om., BCTyI. B cuiny ¢ 01.09.2020).

2.MeTtoauyeckiue  PEeKOMEHJAIMU IO  CO3JaHWI0 U (YHKIMOHHPOBAHHUIO B
00mIe00pa3oBaTeIbHBIX OpPraHU3aIUsAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH W MAaJbIX
ropojiax, IEeHTPOB O00pa30BaHUS €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKOW HAmpaBlIEHHOCTEH
(«Touka pocta») (YTBepkaAeHBI pacropsbkeHHeM MMUHHCTEpCTBa TpocBemeHus Poccuiickoi
Ddeneparun ot 12 suBaps 2021 r. Ne P-6).

Heab u 3agauun:

Onwupasicb Ha WHAMBHIYyalbHblE O0pa30BaTEeNbHBIC 3apPOChl M CHOCOOHOCTH KaXKIOTO
pebeHKa MpH pealu3alyd MPOrpaMMbl BHEYPOUYHOU aAesTenbHOoCcTH 1o ¢usuke «Dusuka B



3a/1a4ax MU HKCIEPUMEHTAX», MOKHO JIOCTUYh OCHOBHOW WeJH - Pa3BUTh y 00Y4YAKOIIUXCS
cTpemiieHHMe K JaJibHeilleMy caMoolpeaeleHu0, HHTeUIeKTYaJIbHOH, HAY4YHOHl U
NMPAKTUYECKON CaMOCTOSATEIbHOCTH, NO3HABATEIbHOH AKTUBHOCTH.

Jns peanuzanuu neneil kypca TpeOyercs pelleHHe KOHKPETHBIX MPaKTUYECKUX 3ajad.
OcHOBHBIE 321241 BHEYPOUHOI1 1eATEJIbHOCTH MO (PU3MKMH:

* BBISIBJICHHE HWHTEPECOB, CKIOHHOCTEH, CIMOCOOHOCTEH, BO3MOXKHOCTEH yuammxcs K
pa3InYHbIM BUJaM ACATCIbHOCTH,

* (dopMHpOBaHHE NPEICTABICHUS O SBJICHUSAX M 3aKOHAX OKPYXKAIOIIEro MHUpa, C
KOTOPBIMH LIIKOJIBHUKH CTaJIKUBAIOTCS B IIOBCEIHEBHOM JKU3HH;

® (bOpMI/IpOBaHI/IC MMPEACTABJIICHUA O HAYYHOM MCTOAC ITO3HAHUA,
¢ Pa3BUTHUC UHTCPECCA K HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTH,
¢ Pa3BHUTHUC OIIbITA TBOp‘ICCKOﬁ ACATCIIBHOCTH, TBOPUYCCKUX CHOCO6HOCTGI>'I;

¢ Pa3BUTHC HABBIKOB OpraHu3alkd HAYYHOI'0 Tpylda, pa6OTBI CO CJIOBapssMHU H
OHIIUKJIONCINAMU

* CO3JaHME YCIOBUHM Uil pealu3alud BO BHEYpOUHOE BpeMsl NPUOOPETEHHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUI B ypOUHOE BpeMs;

* pa3BUTHE OIbITa HEHOPMAILHOTO OOIICHUS, B3aMMOJCHUCTBUS, COTPYAHUYECTBA;
pacuMpeHue paMoK OOIICHUS C COLIMYMOM.

* popmMupoBaHUE HABBIKOB MOCTPOCHUS (DU3MUCCKUX MOJICIICH U ONPEICICHHS TPAHMI] UX
IIPUMEHUMOCTH.

* COBEPIICHCTBOBAHUE YMEHUU MPUMEHATHh 3HAHUA MO (U3MKe A7 OOBSCHEHUS SBICHHIMA
MIPUPOJIBI, CBOKWCTB BEUIECTBA, PEIICHUS (PHU3UIECKIX 33]1a4, CAMOCTOSATEIIBHOTO IPHOOPETEHUS U
OIICHKHM HOBOM wuH(pOpManuu (PU3UIECKOTO COJEpKaHUs, MCIOIb30BAaHUS COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

* HCIONb30BaHHWE NPUOOPETEHHBIX 3HAHUW M YMEHUU HJs PEHICHUS MPAKTHUYECKUX,
JKU3HECHHBIX 3a/a4;

* BKJIIOYEHHE Yy4YallUXCSd B  pa3HOOOpa3sHyl  JESATEeNbHOCTb:  TEOPETUYECKYIO,
MPaKTUYECKYI0, aHATTUTUIECKYIO, TOMCKOBYIO;

* BBIpa0OTKa I'MOKMX YMEHHi MEPEeHOCHTh 3HAHMS W HAaBBIKM Ha HOBBIE (hOPMBI y4eOHOI
paboThI;

* pa3BUTHE COOOPA3UTENHHOCTA M OBICTPOTHI PEAKIIMU TIPH PEIICHUH HOBBIX Pa3IMYHBIX
bu3nYeCKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKON NeSTENbHOCTBIO.

Ilnanupyemble pe3yJibTaThl

JocTkeHne MIaHuPyEeMbIX Pe3yJbTaTOB B OCHOBHOM IIKOJE MPOUCXOIUT B KOMILJIEKCE
WCIIOJIB30BAHUS  YETBHIPEX MEXIUCIUIUIMHAPHBIX  Y4eOHBIX Tmporpamm («DopMupoBaHue
VHHUBEPCATbHBIX yUeOHBIX neicTBuiY, «@opmupoBanne MK T-KOMIETEHTHOCTH 00YJarOIIHXCS»,
«OCHOBBI Y4EOHOUCCIIEIOBATENIHCKON W TPOCKTHOM NEeATeNbHOCTHY», «OCHOBBI CMBICIOBOTO
YTeHUs U PabOTHl C TEKCTOM») U y4EOHBIX MPOTpamMM IO BCEM MpeaMeraM, B TOM YHCIE MO
¢usuke. [locrne wm3ydeHUss mporpaMMbl BHEYPOUHOH mesTenbHOCTH «®Du3mka B 3amadax M
AKCIIEPUMEHTAaX» 00yJaroIuecs:

* CHCTEMAaTH3UPYIOT TEOPETHYECKHE 3HAHWS W YMEHHS 10 PEIICHHUIO CTaHJIApPTHBIX,
HECTaHJAPTHBIX, TEXHUUYECKHUX U OJIMMIMA/IHBIX 337a4 Pa3InuYHbIMU METO/IaMU;

* BBIpa0OTaOT MH/IMBUYaJIbHBIA CTHIIb pelieHus (U3NUECKUX 3aa4.

* COBEPILICHCTBYIOT YMEHHsI Ha TMPAKTHKE I[OJb30BaTbCs NPUOOpPaMH, IPOBOIUTH
U3MepeHns (PU3NIEeCKUX BEIHYHMH (ONpeNeNaTh IEHY AENEHNs, CHUMATh MMOKa3aHus, COOI0IaTh
IpaBujIa TEXHUKU O€30IaCHOCTH);

* Hay4aTcs MOJIb30BaThCs MPUOOPaMH, C KOTOPHIMH HE CTAIKUBAIOTCS HA ypOKax (DU3UKH B
OCHOBHOMH IIKOJIC;



* pa3paboTaloT U CKOHCTPYUPYIOT MPHOOPHI W MOJEIH Jisi MOCIeAyromeld padoTsl B
kabunHere Ppu3nKM.

* COBEpPLICHCTBYIOT HAaBBIKM IIMCBMEHHOW M YCTHOM pe4d B IIPOLECCe HAIMCaHUsA
UCCIIEIOBATENbCKUX PA0OT, HMHCTPYKUUI K BBIIOJHEHHBIM MOJENAM U HpubopaM, INpu
BBICTYIJICHUSAX HA HAYYHO — MPAKTUYECKUX KOH(DEPEHIUAX PA3TUUHBIX YPOBHEH.

* OIpENeNAT AajbHEWIIee HalpaBiICHUEe Pa3BUTHUA CBOMX CHOCOOHOCTEH, chepy HaydHbIX
MHTEPECOB, ONPEIEIATCS ¢ BEIOOPOM JalbHEHIIIEro 00pa3oBaTeIbHOr0 MapIpyTa, JalbHEHIIIero
npod st OOydeHHUs B CTapIeH IIKoJIe.

Ilpeomemmnvimu pesynvmamamu NporpaMMbl BHEYPOUHOU 1€ATENBHOCTH SIBIISIFOTCSL:

OOyuarouuiics MOIXYYUT BO3MOYKHOCTh Ul (POPMHUPOBAHUS CIEIYIOLIUX IPEIMETHBIX
pe3yIbTaTOB:

e 3HAHMS O NPUPOJIE BAXKHEHIINX (PU3NYECKUX SIBIICHUH OKPY)KAIOLIEro MUpa U IOHUMAaHUe
CMbIcIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSA3b U3YUCHHBIX SIBICHUN;

e YMEHHUs IIOJIb30BATbCsl METOAAMHM HAy4YHOI'O HCCIIEOBaHMWS SBJICHUM IPUPOABI,
IPOBOAMTH HAONIONEHUS, IUIAHUPOBATb U  BBIIOJHATH JKCHEPUMEHThI, 00pabaThIBaTh
pe3yiabTaThl U3MEPEHUI, NIPEACTABIATh PE3YJIbTaThl U3MEPEHHH C MOMOIIBIO0 Talbull, rpaduKoB
u (dopmyn, OOHApYKUBaThb 3aBUCUMOCTH MEXIY (HU3MUECKUMH BEIWYMHAMH, OOBICHATH
IIOJIyYEHHBIE PE3YJIbTAThl U JEJIaTh BBIBOJBI, OLIEHUBATh IPAHULIBI IOTPEIIHOCTEN PE3YIbTaTOB
U3MEPEHU;

e YMEHMsI NPUMEHATh TEOPETUYECKHE 3HaHUs M0 (U3MKE Ha MPAKTUKE, pellaTh
¢uznyeckue 3a7a4n Ha IPUMEHEHHE MOTYYEHHbIX 3HAHUM;

e YMEHHMSI M HaBbIKM IpPHUMEHSATh IOJYYEHHbIE 3HAHUS Ui OOBSCHEHHUS MPUHLUIIOB
JICHCTBHS BAKHEHIINX TEXHUYECKUX YCTPOMCTB, PEIICHUs IMPAKTUYECKUX 3a/1a4 ITOBCEIHEBHOMU
KHU3HHU, obOecrieueHusi 0€30MaCHOCTU CBOEH JKHM3HM, PALMOHAIBHOIO IPHPOJONONIL30BAHUS U
OXPaHbl OKPYKAIOIIEH CPEBI;

e popMHpoBaHUE YOEXKJIEHUS B 3aKOHOMEPHOM CBS3M UM IIO3HABAEMOCTH SBICHHUH
IPUPOJbI, B OOBEKTUBHOCTM HAYyYHOTO 3HAHMS, B BBICOKOW ILIEHHOCTH HayKd B DPAa3BUTUHU
MaTepUaJIbHOU U TyXOBHOH KYJIBTYpPBI JIIOJIEH;

e Pa3BUTHE TEOPETHMYECKOIO  MBIIUIEHUS Ha OCHOBE (OPMHpPOBAHUS  YMEHHI
yCTaHaBIMBaTh (aKThl, pa3nuyaTh NPUYMHBI U CIEACTBUS, CTPOUTh MOJIENHM U BBIABHUIaTh
TUIOTE3bl, OTBICKUBATh U (OPMYIMPOBATH J1I0KA3aTEIbCTBA BHIABUHYTHIX TUIIOTE3, BHIBOAUTH U3
HKCIEPUMEHTANBHBIX (PAaKTOB U TEOPETHUECKUX MoJienell pu3nueckue 3aKoHbI;

e KOMMYHUKAaTUBHBIE YMEHUS: JOKJIAJIbIBaTh O pe3ylbTaTaXx CBOET0 HCCICIOBaHUSA,
y4acTBOBaTh B JUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIIOIb30BATh CIIPABOYHYIO
JUTEpaTypy U Apyrue UCTOUYHUKU UHPOpMAIUK.

Memanpeomemmupimu pe3ynrpmamamu TPOrPaMMbI BHEYPOUHOH JIESITETBHOCTH SBIISIOTCS:

OOyuaromuiics MoIyIUT BO3MOXKHOCTH sl (POPMUPOBAHUS CIEAYIOIIUX METapeIMETHBIX
pE3yJIbTaTOB:

e OBJIa/ICHUE HABBIKAMU CAMOCTOSITEJILHOIO NMPUOOpPETeHHs HOBBIX 3HAHWU, OpraHU3aluu
y4eOHOI JesTeTHbHOCTH, TIOCTAHOBKM IIeJIeH, TUIAHHUPOBAHUS, CAaMOKOHTPOINII W OICHKH
pe3yJbTaTOB CBOEH JESATETbHOCTH, YMEHHUSMH IPEIBUICTh BO3MOXHBIE PE3yJIbTaThl CBOMX
JICCTBUI;

e IOHUMAHUE PA3IMYUI MEXy UCXOAHBIMU (haKTaMH U THUIOTE3aMH Ui MX O0bSICHEHHUS,
TEOPETUIECCKIMHU MOJICIISIMU U PEabHBIMI 00bEKTaMH, OBJIAJICHHE YHHBEPCATLHBIMU y4eOHBIMU
JEMCTBUSMHU Ha NMpUMepax TMnoTe3 sl OObSCHEHUS U3BECTHBIX (DAKTOB M 3KCIIEPUMEHTATILHON
NPOBEPKH BBIABUTAEMBIX THUIIOTE3, Pa3padOTKH TEOPETUYECKHX MOJICNIEH MPOIECCOB WIIH
SIBIICHUI;

e (OpMHUPOBAHNE YMEHUH BOCIIPUHUMATh, NepepadaTbiBaTh U MPEAbSBIATh HH()OPMALIUIO
B CIIOBECHOH, 0Opa3HO#l, cUMBOJHMUYECKOW (opmax, aHaIM3HpPOBaTh U IepepadaThiBaTh
HOJY4YEHHYI0 MH(OPMAIMIO B COOTBETCTBUU C MOCTABICHHBIMU 33/1a4aMH, BBIJEIATh OCHOBHOE



COZEp)KAHUE MPOUYMTAHHOIO TEKCTa, HAXOAUTh B HEM OTBETHI HA IOCTABJIEHHBIE BOIPOCHI U
n3JIaraTh €ro;

e IPHOOpPETEHNE OMBITA CAMOCTOSITEILHOTO IMOWCKA, aHajdu3a M OoTOOpa WHGpOPMALUU C
WCIIOJIb30BAHUEM DPA3UYHBIX HMCTOYHUKOB W HOBBIX HWH(GOPMAIIMOHHBIX TEXHOJOTHUH MJIs
pelIeHNs TO3HABATEIbHbBIX 3a/1a4;

e Pa3BUTHE MOHOJIOTMYECKOM M JHAJIOTMYECKOM peyu, YMEHHUsS BbIpa)kaTb CBOU MBICIIH,
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEHMKA, MOHUMATh €ro TOYKY 3PEHHs, NMPHU3HABATH IPABO
JIPYyroro 4yejoBeKa Ha NHOE MHEHUE;

e OCBOCHME MNPUEMOB  JCHUCTBUM B  HECTAHIAPTHBIX  CHUTYalUSX, OBJIAJICHUE
ABPUCTUYECKUMH METOJIAMU PEIICHUS TTPOOIIeM;

e (hopMUpOBaHHE YMECHHI paboTaTh B TPYIIE C BBIIOJHEHUEM PA3JIMYHBIX COIUATBHBIX
pOJICH, TIPEICTABIISITH M OTCTAWBATh CBOM B3IJISIIBI M YOSKICHUS, BECTH JUCKYCCHIO.

PerynstusHsie YY ]|

OOyyaromuiicss MOTYYUT BO3MOXKHOCTH JUIsl (DOPMUPOBAHUSA CIEAYIOUINX PETYISITUBHBIX
VVI.

e YMEHHE CaMOCTOSTEIbHO OIpEAeNsaTh LeNu OOYy4YeHHs, CTaBUTh M (HOPMYIHUPOBATH
HOBBIC 33/1a4M B Y4€0€ U MMO3HABATEIHHON IEITEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOECH
IMO3HABAaTEILHOM JeSITEeIIbHOCTH.

e YMEHHE CaMOCTOATENbHO IJIAHUPOBAaTh IYTHU JOCTHXKEHMsS ILeliell, B TOM 4ucCle
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3 (eKTUBHBIE CIOCOOBI peIIeHNs yI4eOHBIX 1
[IO3HABATEJIbHBIX 3a/1a4.

e YMEHHE COOTHOCUTH CBOM [JEHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOCH [MESTENbHOCTH B MPOLECCE MAOCTHUKEHUS PE3ylbTaTa, ONPEAEIATh CIIOCOOBI
JeMCcTBUI B paMKax HpPeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLUE.

o YMeHHe OLCHUBATh IMPABUJIBHOCTb BBIIIOJHCHHUA yqe6H0171 3aga4u, COOCTBEHHEIC
BO3MOKHOCTH €€ peuicHus.

e Branenne oOcCHOBaMHM  CAMOKOHTPOJIS, CAaMOOLIEHKH, TMPUHATUS  pElIeHud U
OCYIIIECTBIIEHUS! OCO3HAHHOTO BHIOOpA B YU€OHOI U 1M03HABATENbHON AESITEIbHOCTH.

ITo3naBaresibHbIe YY ][

OO0yyaromuiicss TOTYYUT BOZMOKHOCTH JUIsl ((OPMUPOBAHHUSI CIEIYIOIINUX [TO3HABATEIbHBIX
YV/I.

e YMEHHE ONpeNeNsTh TMOHSATHS, CO3/1aBaTh O0OO0OIIEHUs, YCTaHABIMBATh AaHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUM Ul KIIacCHU(UKALUY,
YCTaHaBIMBATh IMPUUYUHHO-CIICJICTBEHHbIE CBSA3U, CTPOUTh JIOTHYECKOE  pacCyXkICHHE,
YMO3aKJIIOUeHHEe (MHIYKTUBHOE, JEAYKTHBHOE, 10 AHAJIOTHUH) U IeJIaTh BHIBOJIBI.

e YMeHHe Co3aaBaTb, IPUMCHATDH U HpeO6p330BBIBaTI) 3HaK1 U CUMBOIJIbI, MOJACIN U CXEMbI
AJId pCIHICHU A y‘{C6HBIX U IIO3HABAaTCJIBHBIX 3a1a4.

o CMBICJIOBOE UTEHHUE.

o QOpMHUpPOBAHHE M PA3BUTHE 3KOJIOTMYECKOTO MBIILICHUS, YMEHHE NPHUMEHATh €ro B
MIO3HABATEIbHOM, ~KOMMYHUKAaTHBHOM, COLMAIBHOW MpakTHKE U  HpodecCHOoHaTbHOM
OpHEHTALINH.

» Pa3BruTre MOTHBAIMM K OBJIAJICHUIO KYJIbTYPOM aKTHMBHOT'O MCIIOJIb30BAaHUsS CIOBApEd U
JAPYTUX MOUCKOBBIX CUCTEM.

Kommynukarusublie YY /I

e YMEHHE OpraHu30BBIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIIBHOCTh C
YYUTENEM U CBEPCTHUKAMU; padOTaTh MHAMBHYaJIbHO U B TPYIIE: HAXOAUTH OOIIIee pelieHne u
paspenatbe KOH(QJIUKTHI HA OCHOBE COIJIACOBAHUS MO3ULUHI U yuéTa HHTEPECOB; (hOPMYIUPOBATh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE.



e YMEHHE OCO3HAHHO HCIIOJIB30BaTh pPEUEBBIE CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHKAIMK AJIS1 BBIPAXKEHUs CBOUX YYBCTB, MbICIEH U MOTpeOHOCTEN JUIsl IUIAHUPOBAHUS U
pEeryisiiuu CBOEU ACATENBHOCTH; BIAJCHUE YCTHOW M IIMCBMEHHOW pPEYbl0, MOHOJOTMYECKOH
KOHTEKCTHOW PEUBIO.

e opMupoBaHre U  pa3BUTHE KOMIIETEHTHOCTM B  00JacTH  HCHOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TexHonorui (nanee — UKT).

JIuunocmuwvimu pe3ynbsmamamu NporpaMMbl BHEYPOUHOHN JEATEIBHOCTH SIBISIOTCS:

OOyyaromuiicss MOJYYUT BO3MOXKHOCTH Uit (DOPMHPOBAHMS CIECIYIOMIMX JIMYHOCTHBIX
pE3yJIbTaTOB:

e pa3BUTHE  IO3HABATENbHBIX  HMHTEPECOB,  HMHTEIUICKTYyaIbHBIX WM  TBOPUYECKHX
CIIOCOOHOCTEM;

e YO©XKIEHHOCT, B BO3MOXKHOCTH IIO3HAHWS TPHPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
HUCIIOJIb30BaHUA IIOCTI/I)KCHI/H\/JI HAayKHU U TEXHOJIOT I JJIsA I[aJIBHeI;'IHICFO Pa3BUTHA YCTTOBCYCCKOI'O
o0IecTBa, yBa)KEHHE K TBOPLIAM HAyKHM M TEXHUKH, OTHOIIEHHE K (M3HMKE KaK K JJIEMEHTY
0011e4eI0BEYECKOI KYIbTYpHI;

 CaMOCTOSITETIBHOCTh B MPHOOPETCHUN HOBBIX 3HAHUH M PAKTHYECKUX YMEHHIA;

e TOTOBHOCTH K BI)I60py JKU3HCHHOI'O ITYTH B COOTBCTCTBUH C CcOOCTBEHHBIMHA HHTCpECaMU
¥ BO3MOXXHOCTSIMH;

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

e (OpMUpPOBAHHE LEHHOCTHOIO OTHOLIEHWS JpYyr K JpYyry, K YUYUTENl0, K aBTOpam
OTKPBITHH 1 N300PETEeHUIL, K pe3yabTaTaM 00y4eHUsI.

TemaTH4eckoe NJIAHUPOBAHHE

7 kj1acce
Ne Ha3Banue pazaena, TeMbl Kosmecrso Teopus IMpakTuka
9JaCc0B
1 BBenenune 4 2 2
2 ®u3suka u BpemeHa roja: Pusnka 3 1 2
OCEHBIO.
3 ITepBoHaUaIbHBIE CBEICHUS O 4 5 5
CTPOCHUH BEIIECTBA
4 Bsaumoneiicteue ten 8 2 6
5 Pa3 3ajmauka, nBa 3agauka 4 4 0
6 CDI/ISI/IE(a U BpeMmeHa roja: dusuka 5 1 1
3UMOIA.
7 Cuibl B ipupoze 11 5 6
8 Pa3 3amauka, 1Ba 3amadyka 4 2 2
9 JlaBnenue 6 2 4
10 (I)I/I3I/Hia 1 BpeMmeHa roja: dusnka 3 1 5
BECHOW.
11 OHeprus 12 5 7
12 DU3NKH U TUPUKU 4 2 2
13 ®usuka u BpeMeHa roja: dusuka 5 2 3
JIETOM.
HUTOIo 70 31 39
8 kmacce
Ne HasBanmue pasaeiia, TeMbl KOJ‘I:::;SBO Teopus IIpakTuka

®dwusmka 1 BpeMeHa roja (moBTOpPEHHUE) 8 5 3




2 [TpoexTHas NesATEABHOCTD MO (pr3HKe 7 3 4
3 MonexymnsipHas pu3uKa 11 7 4
4 ®dusnKa U AIEKTPUIECCTBO 19 8 11
> ®duznka KocMoca 3 1 2
6.
Maruerusm 5 2 3
! [TpoexTHas NeATENBHOCTD 7 2 S)
8. CBeTOBBIC SABJICHUS 6 2 4
o JoctuxeHus: COBpeMEHHON (U3UKU 4 3 1
UTOr O 70 33 37
9 kaacc
Ne Ha3Banue pa3zgesa, TeMbl Koauuecrso Teopus IMpakTuka
4acoB

1 Beenenue 5 4 1
2 MexaHuka 8 4 4
3 3aKOHBI COXPaHEHUS 6 4 2
4 Pabora sHeprus 5 2 3
3) DeKTPOMarHUTHHIC SIBICHUS 10 6 4
UTOI'o 34 20 14

Copeprxanue nporpaMmmbl

7 kaacc
TEMA 1. BBEJIEHMUE (44)
Teopusi-24. BBonHoe 3ansTe. UHCTpyKTaX MO 0OXpaHe Tpyla Ha 3aHATHIX. llosie3Hble cChLIKU
no ¢usuke B HTepHeT. Metosl n3ydeHus pusndeckux sipneHUl. Ou3nyecKuil IKCIEePUMEHT.
[lorpemHocts mpsiMbIXx u3MepeHuil. [lpaBuiia mnpoBeAeHUS IIKOIBHOTO 3KCIEPUMEHTA.
KomneioTepsl B (u3MUECKUX HCCIEAOBAHUAX M MpU u3ydeHuH Qusuku. IlpaBuna cosznanus
AIIEKTPOHHOMN IIPE3EHTALINN.
IpakTuka-24y. V3mepenue (QuU3NUECKHX BEIMYMH C TIOMOIIBIO IHM(poBOIl mabopaTopumu.
Onpenenenue 1eHsl AeneHus npuoopoB. OnpeneneHne pacCcTOSHUM 10 HETOCTYIHBIX 00BEKTOB.
Onpenenenne ooObema Tel pa3nuaHor GpopMmel. MizMepeHue TOMIUHBI TcTa OyMary.
TEMA 2. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA OCEHBIO (34)

Teopusi-14. 3aragouHoe BellecTBO — Boja. Tpu cocrosinusa Bojbl. IHTEpecHoe o BojeE.

'umoTe3bl mpoucXoXIAeHHs] BOAbI Ha 3emile, 3HaYeHHe (PU3MUECKHX M XUMHYECKHX
CBOICTB BO/JIbI, CTPOEHUE MOJIEKYJIbI BOJbI, 00BSICHEHUE CBOMCTB BOJBI B PA3IMUHBIX arperaTHbIX
coCTOSTHUSIX. PosIb BOZIBI B )KM3HU YEJIOBEKA.

IpakTuka-2 4y DKcKypcWsi Ha OCEHHIOIO Tpupony. IIpoBenenue HaOIIOACHMIA
nposiBICHUS (PU3UIYECKUX ABIEHUN oceHbl0. Co3nanue npe3entanun «Pusnka Ocenpio». Pabora
¢ [Iporpammoii Power Point mo co3nanuto ciaiiios.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHUS O CTPOEHUU BEHHIECTBA (44)




Teopusi-4u. IlnanupoBanue (HU3MUECKOTO HKCIIEPUMEHTA — KaK JA0Ka3aTh Teopuro. Ot Jlekapra
1o Hamux pgHed. bpoyHoBckoe paBuwkenue. Hano-texHonorun. CouuHenune «MHKPOMUPY.
MHuKpPO BETMYUHBI B HALLIEH KU3HMU.

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

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

Teopusi-24. MexaHudyeckoe ABWKEHUE M B3auMmojeicTBue. Kak OBICTpO MBI JABHKEMCS
(cmoxxenue ckopocreii)? Korma mbel aprkeMcss Bokpyr CouHila ObICTpee - JHEM WM HOYbIO?
[Ipumepsbl pa3aWyHbIX 3HAYCHHI BEJIWYWH, OMMUCBHIBAIOIIMX MEXAHWYECKOE JIBH)KECHUE B KHUBOU
npupoje. Mcnonb3oBaHWe B TEXHUKE MPUHIMIIOB JBM)KCHHUS JHUBBIX CYIIECTB. SIBIeHue
uHepiuu. «HemoasmwkHas OamHsa». Uto n3yuaer ctatuka? Buasl paBHOBecHs.

IIpakTnka-64y. l3mepenue OBICTPOTHI peakIMU ueloBeKa. l3mepeHue CKOPOCTH XOABOBI.
DKCIepUMEHTaIbHbIC J0Ka3aTeabCTBA SBJICHUS HHepuuH. l[lomroroBka BuueoduiIbMa TPO
apieHre uHepiuu. M3mepenne maccel 1 karmmm Boabl. OmnpeseneHue MIOTHOCTH MPUPOIHBIX
MarepuanoB. OmnpeneneHrue o0beMa U IUIOTHOCTH cBoero Tena. OmnpezaeiieHne oObEmMa(Macchl)
MPOAYKTOB B YIIaKOBKE. I3rOTOBJIEHHE pAaBHOBECHON UTpylIKH. Pemenue 3anay.

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

Teopus-Su. IlpaBuna pemenuss u  odopmieHus 3agad. [lowck ommbOok. Pemenwne
3aHMMAaTENbHBIX 3a7a4. Pemmenne 3axau B popmare [TU3A.

TEMA 6. PU3UKA U BPEMEHA I'OJIA: ®U3UKA 3UMOM (29)

Teopusi-1u. Cuer, nen, u merens. CHexuHkH B Bo3ayxe. CHexuHku Ha 3emue. Crmoucras
CTPYKTypa CHEXHBIX MOKpOBOB. Pexemsuusa. Jlen Ha 3emne. 'opublii neanuk. JIBuxkeHue
nennuka. Kakue ObIBatoT mMerenu. MUKpOCTpYyKTypa HU30BbIX Mereneil Bonuel Ha cHery. Kak
JTAJIEKO TIEPEHOCUTCSI CHET MeTenblo. [1bieBbie Oypu U METeNu: CXOJICTBO U pa3inuusi. Pusuka y
HOBOTOJHEH €JIKH.

IIpakTuka-1 u @uszuka - Hayka O npupoae. MOXHO JM H3ydaTb MPUPOIY

3umoii? Ilporynka Ha 3MMHIOIO IPUPOTY.

TEMA 7. CWJIbI B ITPUPOJIE(114)

Teopusi-Su. Cwia — BeKTOpHas BeJMYMHA (IWHAMHUYECKOE pelnieHue 3amad). Bec wu
HeBecoMmocTh. Cuua Tpenus. CounHenue «Mup 0e3 TpeHHsI».

3akoH BceMHpPHOTo TATOoTeHHs. CTpoeHHe COMHEYHOM cuctembl. [lnaHeTsl 3emMHOM
rpynnsl. [Inanersi-rurantel. Cuna TsKeCTH Ha JIpyrux miaHerax. CnyTHuku 1ia”eT u JlyHa.
Habmonenue Jlynbl. Manbie Tena, OpOMTHI M TMEPUOJAMYHOCTH KOMET. «3BE3I0MAAbD», WU
nouemMy 3Be3lbl He mamaroT? 3Be3gHoe HeOo. Co3Bes3aus. 3HAKOMCTBO C MPOTrpaMMaMU IO
actpoHomuu. Bpems u ero usmepenue. Kanengaps.

IIpakTuka-64. 3anumarenbHbli onblT «lllapuk Ha HuTH». OmnpeneneHue LEHTpa
TSOKECTH Tella. 3aHMMartenbHble (DUTypbl Ha paBHOBecHE. V3TOTOBJIEHHE COJIHEUHBIX YacOB.
Coznanue TyHHOTO KajleHaaps ¢ MoMollpio mporpammbl Power Point. M3Mepenne xkecTkocTH
npykunbl. U3mepenne koddduipieHTa Cuibl TPEHUS CKOJIBKEHHS Ha KPBUTBIIE IITKOJIBI U IPYTUX
MMOBEPXHOCTSIX.

TEMA 8. PA3 3AJIAUKA, IBA 3AJIAUYKA (44)

Teopusi-2u. Cucrema CU u ee 3HaueHue. J[MHaMHUeCKoe pelIEHUE 3aJady Ha CIOKEHUE
cui. Pemienue 3aHuMaTenbHbIX 3a1a4. Pemenue 3anau B popmare [TU3A.

IIpakTuka-24. OnpeaeneHre Beca CyMKU HIKOJIbHUKA. OmNpeenenre Macchl U Beca Bo3ayxa B
KOMHaTe.

TEMA 9. IABJIEHHUE (64)

Teopusi-24. JlaBnenue TtBepabix Ten. 3akoH I[lackansa. JlaBieHwe B KUAKOCTH.
['mapocratuueckuit mapagokc. ATtmocdepHoe naasieHue. Ponb armochepHOro maBieHHs B
npupojge. ATMochepHoe naBiaeHrEe U noroaa. ToOHOMETp, MaHOMETPBL. ATMOChEpHOE TaBiieHHE



B xku3HM denmoBeka. Kak wbl gpimmM? Kak mbel meém? «lopHas OONe3Hb», BIUSHUE
aTMoc(epHOro JaBiIeHMs HA CAaMOYYBCTBUE JIt0JIei. Pelienne 3aHuMaTeNbHbIX 3a/1a4.
IIpakTuka-44. M3yyeHue 3aBUCHUMOCTH JaBJCHUS OT IUIOHIAAM IOBEPXHOCTU C
MOMOIIBIO JaT4MKa JAaBJICHMs. 3aHUMaTelbHble OnbIThl «llepeBEpHyThIN cTakan», «DOHTaH B
Kostoey, «Sino B Oyreuike». [IpuOopsl /i n3MepeHus: AaBICHHUS — 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 BECHOW (3u4)
Teopus-14. Temneparypa. Tepmomerp. [IpumMepsl paziuuHbIX TEMIIEpATYpP B IPUPOJE.
IpakTuka-24. Dxckypcus Ha npupoxy. [IpoBenenne HabOIroAeHUN NPOABICHUS (DU3MYECKUX
ABJIeHUHN BecHOU. I3MepeHue TeMiiepatrypsl MO4Bbl Ha IIyOWHE U moBepXHOCTH. MccienoBanue
KaMWUISPHBIX SBJIICHUMN.
TEMA 11. DHEPT'UA (124)
Teopus-54. Pa3nuunbie BUABI SHEPTUHU, UCIIOJIb3YyEMbIE JIIOABMHU, U WX 3amackl. KocBeHHbIE
u3mepenus. [louemy pabGota u »sHeprusi MUMEIOT OJHY eIuHUIly u3MepeHus? Hecucremubie
€UHUIBI. DHEPTUsl U THUIIA: OCHOBBI MPABWJIBHOTO MUTaHUs. PelieHrne 3aHUMaTENbHBIX 3a/1a4.
Pemenue 3anau B popmate [TU3A.
IIpakTuka-74. FI3MepeHne KHHETHYECKON SHEPTUHU Tela. M3sMepeHne noTeHuanbHOM SHEPTUN.
Mento mkonbHuka. Co3AaHMe MPE3CHTAMU O MpaBUIbHOM NHUTaHud. OmpeneraeHue padoThl U
MOIIHOCTU pyK. OmpeneneHne MeXaHWuuecKord padoThl MPH MPBIKKE B BHICOTY. OmpenerncHue
CpPEeIHEeW MOIIHOCTH, pa3BHBacMoi mnpu Oere Ha aucranuuio 100M. OmpexneneHue cpeaHen
MOIIIHOCTH, Pa3BUBAEMOMN IIpU NpucetaHnu. M3mepeHne cperHel MOITHOCTH, Pa3BUBAEMON IIpU
noabeMe 1o JjecTHuue. OmnpeneneHre BbIUTPHINA B CHJIE, KOTOPBIA JaeT MOABUKHBIA U
HenoABMXKHBIN 0710K. CpaBHenue KIIJI moaBukHOTO 0JI0Ka M HAKJIOHHOM TUIOCKOCTH.

TEMA 12. ®U3UKU U JIUPUKU (44)

Teopus-2u. Puznka B Xy/105)KECTBEHHbBIX POU3BEIeHUAX. JJOCTHKEHUSI COBPEMEHHON (DU3UKU.
IIpakTuka-2u. V3roroBnenne camoJenbHbIX KapTUH «DPHU3MKa B BECENBIX KAPTHHKAX». YPOK-
npezcrasieHne «Puznueckue (OKychl». 3alura 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 kxorna
IpaBWJIbHO cpe3ath 1BeThl? Ha kauensax "nyx 3axBaTbiBaeT".

ITIpakTuka-34. OnbITel HA fave. DKCKypcus «PU3nKa y BOJOEMay.

8 ki1acc

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

Teopus-S4. Beoanoe 3ansarue. MHCTpykTax IO oxpaHe Tpyna Ha 3aHATHAX. llorpemHocTts
npsiMbix u3Mmepenuil. Kiacc tounoctu mpubopos. Urtenue rpaduka. BeiBonsl mo pe3yinbraTtam
skcniepuMenTa. Llena nenenus mkansl npudopa. KocBennsie namepenus. [lpasuia nposenaeHus
HIKOJIBHOTO 3KcrepuMenTta. OdopmiieHue 3IeKTpoHHOro oT4yeTta o0 3KcrepumeHTte. Pemienue
3a/1a4.

IIpakTuka-3 4. M3MmepeHue Qu3anyeckux BEIWYMH C MOMOIIBI0 LudpoBoi jaboparopuu 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)

Teopusi-3. UTto Takoe Hay4dHBIM TPOEKT M KaK €ro moAroToBuTh? CuTyanus U mpobdiema.
Ananu3 crmocoboB  pemieHuss mpobnembl. TpeOoBaHMsS K  MCCIIENOBATENbCKOM — paboTe.
[TnanupoBanue nesTenbHOCTH. TpeGoBaHUs K 0POPMIICHHUIO TPOCKTHOM paboTHI 1O (hU3HKE.
IIpakTnka-4 4. Beimonnenue Mukpo-npoekTa B rpymme. OdopmieHue u 3anura.



TEMA 3. MOJIEKYJISIPHAS ®U3UKA (119)

Teopusi-74. «BonmeOHOe» CBOWCTBO 3HEPTrUU. Makpo U MUKPO MapaMeTpbl 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
KpucTaibl. ['paduueckoe MpeacTaBIeHHE TEIUIOBBIX IpoleccoB. Pemenue 3amad B ¢dopmare
[MN3A.

IIpakTuka-4y4. OKCHEpUMEHTAJIBHOE  JI0KA3aTeIbCTBO pa3jIM4Ms CBOMCTB BEIIECTB B
pa3IMYHBIX arperaTHeIX cocTosHusAX. Hekoropele cBoicTBa KpuCTAIOB. I3rortosieHue
caMoOJeTbHBIX TPUOOPOB. M3MepeHue BIAKHOCTH BO3AyXa B IOMEIICHHH M Ha YJIHIE.
W3mepeHre CKOpOCTH HCIAPEHUs PAa3IMYHbIX BEIIECTB. 3aHUMATEJIbHBIE OMBITHI M BOIPOCHI:
KHUIICHUE BOABl B OyMa)KHOW KOpOOKe, KUTICHHE BOJbI KOMHATHOW TemmepaTypsl. M3mepeHue
CWJIBI TOBepXHOCTHOTO HaTspkenus. lllapuk B a’poauHammueckoil TpydOe. BolpamuBanue
KpHCTaJUIa COJIM Ha OCHOBE. M3roTOBIEHME MaKeTa KPUCTALIMYECKOM PEIIETKH KOMIIO3UTA.
WzroroBnenne Mojenu peakTuBHOro nsurarens. HW3ydsenme pabotel JIBC Ha wmakere u
AIEKTPOHHOW MOJIETIH.

TEMA 4. ®U3UKA U JIEKTPUYECTBO (199)

Teopus-84. Dnexktpuueckue siBiieHus. Dnekrpusamus ten. [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
pa3IUYHBIX BHUJOB HCKpOBOro paszpsiaa. lccrnenoBaHue NpOBOJAHMKOB W HEMPOBOJIHUKOB
anekTpuyectsa. IlomydeHune si1.Toka B KHJIKOCTH, 3JIEKTpoiM3. M3rortomieHnue Oarapenku.
OKCepUMEHTaIbHOE J0Ka3aTenbCcTBO 3akoHa Owma. l3yueHue pasnMuHBIX COEIMHEHUN
npoBoHUKOB. Co3/aHMe pa3IMyYHBIX NPUOOPOB(MIPYIIEK) HAa OCHOBE 3JIEKTPOJBUTATEIS.
OKCepUMEHTaJIbHOE  JI0Ka3aTenbCcTBO  3akoHa  JDkoyns-Jlenna.  Co3naHue — cyeTyuka
3JIEKTPOIHEPTUU U U3YUYEHHUE €r0 pabOTHI.

TEMA 5. ®U3UKA KOCMOCA (34)

Teopus-1u. ®usnyeckas npupoaa HedecHbIX Ted. IloneTsl k Apyrum rutaHetaMm. Poib
KOCMOCa B JKH3HM COBPEMEHHOro ooOiecTBa. MexXayHapoaHOE COTPYAHMYECTBO B OCBOEHUU
KOCMOca.

IIpakruka-2 4. Cozganue snekTpoHHOM mnpeseHTanuu  «Kocmoc. Ucrtopus
KOCMOHABTHUKMW». [loaroroBka nmpa3aHoBaHus JHS KOCMOHABTHKH.

TEMA 6. MATHETU3M (54)

Teopus-24y. MaruutHoe nosie 3emin. Komnac. MarauroOuosnorus. Marautsele Oypu.
®eppomarnetuku. Cuna Jlopenna. J[BukeHue 3apsipKeHHOM YaCTHIBI B OJTHOPOJIHOM MarHUTHOM
nosie. Jlromunecuenuus. [lonspuele cusiHus.

IIpakTuka-34y. l3ydyeHWe MArHWTHBIX JIMHUM IIOCTOSSHHOTO MarHuTa. HM3ydenue
MarHUTHBIX CBOMCTB pazianuHbIX BemecTB. Urpa «bamnana o mobsieM KaMHe».

TEMA 7. HPOEKTHASA JEATEJBHOCTD (74)

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

IIpakTuka-54. BeinonHenue u 3anmra MTHAMBUAYATbHBIX U TPYIIIOBBIX IPOEKTOB.
TEMA 8. CBETOBBIE SABJIEHUSA (64)

Teopus-2u. YcrpoiicTBo onTuyeckux npudopos. Mzyuenue yctpoiicta poToanmapara.
Panyra. ®u3uka BOZHUKHOBEHHUSI paayrd. XOJ CBETOBOIO Jiyda B Karwie I0xIsd. OnTudeckue
WJLTIO3HH.

IIpakTuka-44. NUccnenoBanue: «CBET B JKU3HU )KMBOTHBIX M YEJIOBEKA», «JlocTrkeHMs
Y TIEPCIIEKTHUBBI UCIIOIb30BaHMsI CBETOBOM 3Heprun CoJHIIAa YETOBEKOM.



Pasnoxxenune Oemoro cBera. HabOmionenwss B Mukpockonm wu Tteneckon. Co3maHue
rojorpaMmsl. M3roToBiieHue Kajieipockomna.

TEMA 9. JOCTHUXXEHHSI COBPEMEHHOMN ®U3UKH (4u)

Teopusi-3u. Ilpumepsl TOBapoB, CO3JaHHBIX C MCIOJH30BAaHUEM HAHOTEXHOJIOTHH U
MPUYMHBI UX YHUKAJIBbHBIX CBOMCTB. HecmaunBaeMble U Bcerja YMCThIE BETPOBBIE CTEKIIA, TUCKU
konéc u T.1. Co3laHHBIE Ha OCHOBE HAaHOYACTUI[ OKCHJA THUTaHAa W cepedpa MOBEPXHOCTH,
obnanaronye 6aKTepUIUIHBIMUA CBOMCTBAMU.

PasButue BoenHo# Texuuku. 7 Mas - Jlens paguo. HoBoctr ¢pusuku u kocmoca.
HpakTuka-1 4 Okckypcusa Ha mecTHY0 ATC. IloaroroBka BBICTYIUIEHHM O JOCTHKEHUSX
COBPEMEHHOM (DU3UKH.

9 kjacc

TEMA 1. BBEJJEHHUE (54)

Teopusi-4u. BBonHoe 3anstue. MHCTpyKTax Mo oxpaHe TpyAa Ha 3aHATUAX. AOCONIOTHAs U
OTHOCHUTEJIbHAS TOTPEIIHOCTh NPsAMBIX uU3MepeHui. [loBTopeHue: IUIOTHOCTh, JaBlEHUE,
SHEPrUs U paboTa, MOJIEKYJIApHas Pu3nka.

IIpakTuka-1 4. 3mepenue pu3nuecKkux BEIUYUH U BHIYUCICHUE MTOTPEIIHOCTH.

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

Teopusi-164. [IBuxeHue Tena noJ AeHCTBUEM CUIIbI TskecTU. bamnuctuka. AOCOIIOTHO
yrnpyruii yaap. 3axkon bepuynnu. Dddext Jomnepa. OnpeneneHue NpoCcTpaHCTBEHHOM 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.

Pemenue 3a1a4 MOBBIIEHHOHN CIIOKHOCTH.

IIpakTuka-134. MccrnenoBaHue 3aBUCUMOCTH JallbHOCTH II0JIETa OT YyIJla K TOPU3OHTY.
OKCIIEpUMEHTHI HA PABHOYCKOPEHHOE ABM)KEHHE. OKCIEPHUMEHTAIbHOE 10Ka3aTEIbCTBO 3aKOHA
COXpaHEHMsI UMIyJbca. OKCIEpPUMEHThl Ha BpallleHue TBepAoro Tena. W3rorosineHue
OpOCTEHIIEro HMHIYKIMOHHOIO TeHepaTopa NepeMeHHOro Toka. HaOmroneHue sBieHHS
camouHaykiuu. Crnoxxenue kosebanuid, ¢urypsl Jluccaxy Ha ocmmuiorpade. Buzyanuszanus
3ByKa C TOMOUIBIO JIa3epa.

KanenpapHo-temaTnyeckoe nJiaHupoBaHHe

7 Ki1ace

0 Jara
Ne Ne Tema

n/n

1. BBenenune (44)

1 1 BBoanoe 3anarue. Unctpykrax no Th. IlonesHsle ccbluiku 1o ¢pu3uke B
WuTtepner. Metoas! nzydenus GU3NUECKUX SIBJICHUM.

®dusnueckuii skcnepuMenT. [IpaBuna npoBeieHUs IKOJIBEHOTO
2 2 | akcriepumenTa. [TorpemrHocTs npsiMbix u3mepenuii. [1/p: M3mepenne
(U3NYECKUX BEJTUYMH C TOMOIIBIO TU(PPOBOI 1a00paToOpuu.

3 3 I1/p: Onpenenenne o0beMa Tea pa3auyHON (HOPMBI.

4 4 I1/p: VI3amepeHue ToamuHbl Jiucta Oymaru.

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

5) 1 3araJlouHoe BelecTBo — Boja. lHTepecHoe 0 Boje.

6 2 I1/p: Dxckypcus Ha oceHHio npupoay. [IpoBenenne HabmrOACHII
NpOsIBJICHUS] (PU3NUECKUX SIBJICHUN OCEHBIO.

7 3 I1/p: Co3nanue npesenranun «dPusuka Ocenpio». Padora ¢ [Iporpammoii

Power Point 1o co3manuro ciaiios.




3. IlepBoHayajbHbIE CBEJIECHUS 0 CTPOEHNH BelecTBa (44)

8 1 Ot Jlexapra 10 Hammx qHE. BpoyHOBCKOE IBUYKEHUE.

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

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

11 |4 Hano-TexHonoruu. MUkpo BEeTMYMHBI B HAIIEH YKU3HU.

4. BzaumoaeiicTue e (84)

12 |1 MexaHn4eckoe IBHKEHUE U B3aUMOJICHICTBHE.

13 |2 I1/p: N3mepenne CKoOpoCTH XObO0BI.

14 |3 I1/p: TloaroroBka BupeouIbLMA PO SBJICHUE HHEPITUU.

15 |4 I1/p: U3mepenne maccol | Karim BOABL.

16 |5 I1/p: Onpesenenne MIOTHOCTH MPUPOTHBIX MATEPUATIOB.

17 | 6 | II/p: Onpenenenne o0bEMa(MacChl) MPOIYKTOB B YITAKOBKE

18 |7 Uro u3yuaet cratuka? Bujspl paBHOBECHSL.

19 |8 I1/p: N3roroBnenne paBHOBECHOM UTPYLIKH.

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

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

21 |2 Peutenue 3a1ay Ha MEXAHUYECKOE IBUIKEHUE

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 H3y4dyaTb HPUPOAY
3uMoii? Ilporynaka Ha 3MMHIOIO IPUPOLY.

25

2

Cuer, nen, u metenb. Ou3uka y HOBOTOJHEH €ITKH.

7. Cuabl B npupoae(114)

26 |1 Cua — BEeKTOpHAs BeJIMYMHA (JMHAMUYECKOE pellIeHue 3a/1a4).

27 |9 3akoH BceMUpHOTo TAroreHus. CTpoeHue coaHeuHoi cucreMsl. Cuina
TSOKECTU Ha JIPYTUX IUIAHETaXx.

28 |3 CnytHuku miadet u Jlyna. Habmonenue JIyHsl.

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

30 |5 3Be3aHoe Hebo. Co3pe3aus. I1/p: 3HakoMCTBO ¢ mMporpaMMamMu 1o
aCTPOHOMHUU.

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

32 | 7 | I/p: BanmmarenbHbIe GUTYPHI HA pABHOBECHE.

33 | 8 | Bpewms u ero usmepenue. Il/p: M3rotoBneHne COJTHEYHBIX YacOB.

3 |9 Kanennaps. Il/p: Cosjanue TyHHOTO KajleH1apsi ¢ HOMOIIBIO IPOrPaMMbl
Power Point.

35 | 10 | II/p: N3mepeHue )KeCTKOCTU NPY>KUHBI.

3% |11 I1/p: Vzmepenue korddunueHTa cuiabl TPEHUS CKOJIbKEHUS Ha KPbUIbIIE

IOKOJIbI U APYTUX NOBCPXHOCTAX.

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

37 |1 Cucrema CU u ee 3HaueHue. Pemenue 3anay.

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

39 |3 Pemenue 3annmatensHbix 3a1a4u. [I/p: Onpenenenue Beca CyMKH
IKOJIbHUKA.

10 |4 JluHamuueckoe pemieHue 3amay Ha cinoxenue cwi. II/p: Onpenenenue

MAcCCBhI 1 B€Ca BO3JlyXa B KOMHATC.

9. laBaenue (64)




Hasnenne tBepabix Tei. II/p: M3yueHnue 3aBUCUMOCTH TaBJIICHUS OT

ar it TUIONIA/IA TTIOBEPXHOCTH C MIOMOIIBIO TATYMKA JTABJICHHUS.

42 |2 JlaBneHue B KUAKOCTH. [ HAPOCTATHYECKUN TTapagoKC

13 |3 I1/p: 3anumatenbHble onbIThl «llepeBEpHYTHIN cTakan», «POHTaH B
KOJIOe», «SIHI0 B OyTHUIKEY.

aa |2 Tonometp, manometpsl. Il/p: ITpubGops! 1u1st U3MEpEHUs JTaBICHUS —
W3rOTOBJICHHE OapoMeTpa.
ATtMocdepHoe 1aBiieHHE B )KU3HU YesioBeka. Kak mMpl apimumM? 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. [Ipumepbl pa3nu4HBIX TEMIEPATYp B

47 |1 npupoae. Il/p: U3mepenue temnepaTypsl HOUBHI Ha IIyOUHE U
MTOBEPXHOCTH.

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

49 |3 I1/p: UccnepoBanune KanuuIsIpHBIX SIBJICHUM.

11. Dueprus (124)

50 |1 | Pa3nuyHble BUJbI SHEPTUH, HCIOIb3YEMBIE JIIOJIBMU, U UX 3aI1aChl.

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

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

53 |4 [Touemy paboTa U SHEPIUs UMEIOT OJIHY €AUHUILY U3MEPEHUs?
HecucremHble eTMHUIIBL.

51 |5 DOHeprus ¥ NHIA: OCHOBHI ITpaBuibHOro nutanus. Il/p: Menro
IIKOJIbHAKA

55 |6 I1/p: Co3nanue npe3eHTaIu o MpaBUILHOM MTUTAaHUU

56 | 7 | II/p: Onpenenenue MeXaHU4eCKOH paboThI IPH NMPBIKKE B BHICOTY.

57 |8 I1/p: Onpenenenne cpeaHeil MOIHOCTH, pa3BUBAEMOM MpHU Oere Ha
mucta"Hnuo 100M.

58 |9 Il/p: OnpeneneHuie BEIMIPHINIA B CUIE, KOTOPBIN JaeT NOJBMKHBIN U
HEMOABIXHBIN OJIOK.

59 |10 | II/p: CpaBuenue KIIJI moiBu»)HOTO 6J0Ka M HAKIIOHHOM MJIIOCKOCTH

60 | 11 | Pemenue 3aHMMATENBHBIX 3aa4.

61 |12 | Pemenue 3amgad B popmate [T13A.

12. ®u3uku u Jupuku (44)

62 |1 ®du3nKa B XyJ0’KECTBEHHBIX PON3BEICHUSX.

63 |2 | JocTmxeHus COBpeMEHHON (U3UKH.

64 |3 | II/p: Ypok-ipencrapienue «Pusnveckue GOKyCch».

65 |4 I1/p: 3ammra >neKTpOHHOM npe3eHTanuu «Mup riazamu Gu3nKay.

13. du3uka u BpemMeHa roga: 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. DKcKypeust «PHU3MKa Yy BOJOEMaY.

68 |3 Ce0b00Has mema

69 |4 Cs0b600Hnas mema

70 |5 Cs0600Has mema




8 kiaacc

Ne

Tema

[ara

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

1

1

BBoanoe 3anstue. MHCTpyKTax 110 0XpaHe Tpyaa Ha 3anatusax. II/p:
N3mepenue Gpu3nueckux BeJIMYHMH ¢ OMOLIbI0 HH(POBOIL 1abopaTopuu U
MOCTPOCHHE TPaA(UKOB.

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

I1/p: VccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS OT MPHXKUMAIOLIEN CHUJIBL.

Pemenne 3aaa4 Ha MCXaHUYCCKOC IBHKCHHC

Pemenue 3a1a4 Ha IJIOTHOCTh

Pemenue 3a71au Ha 1aBiieHUE

~N|[ojo W

Pemenwue 3a1a4d Ha paboTy

8

Pemenue 3anau B popmate [TU3A

0CKTHAas 1eATeJbHOCTh N0 pusuke (74)

O |[IN|O|N[O|OIR]WN

1

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

10

AHanu3 cnoco6oB penieHus mpodaemMbl. TpeboBaHMS K UCCIEA0BATEIbCKOM
paborte. [InanupoBanue e TEILHOCTH.

11

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

12

I1/p: BrinosHeHne MUKPO-NIPOEKTa B IPYMIIE.

13

I1/p: BeinosHeHnE MUKPO-NIPOEKTA B IPYTIIIE.

14

(o2 [S2 1| =N KSVY BN )

I1/p: Odpopmnenue u 3ammra.

15

7

I1/p: Odopmnenue u 3ammra.

3. MoJexyJsipHas ¢usuka (114)

«Bomne6Hoe» cBOMCTBO sHEPTUU. MaKpo M MUKPO MapaMeTPhl U UX CBA3b.

16 (1 ®azossle nepexosl. II/p: DxcrepuMeHTaIbHOE JOKA3aTEIBCTBO Pa3IndMs
CBOMCTB BEIIECTB B PA3JIMYHBIX aArPEraTHBIX COCTOSHUSX.

17 |2 Bonsnoii nap B atrmocdepe. Touka pocsl. I1/p: 3mepenue ckopoctu
VCIIApEHUs Pa3JIUYHBIX BEIIECTB.

18 |3 [ToBepxHocTHOE HaTshkeHue. Kanumispueie sienenus. Il/p: U3smepenune
CUJIbI IOBEPXHOCTHOIO HATSKEHUS.

19 |a 3akoH bepHyim, nobeMHas Crjla Kpblla U JBUKEHUE KUAKOCTH 110
Tpybam. Mopckue Teuenus. Il/p: Hlapuk B aspoauHamMuyeckoit Tpyoe.

20 |5 I1/p: 3anumaTenbHbIe ONBITHI U BOIPOCHI: KUIIEHHUE BOJIbI B OyMa)kKHOM
KOpOOKe, KHTICHHE BOJIbl KOMHATHOW TEeMIIEpPATYypH.

21 |6 I'padrueckoe npecTaBIeHUE TEMJIOBBIX TPOIECCOB.

22 |7 Pemenue 3amau B popmate [TN3A.

23 |8 Hekoropsie cBoiicTBa kpuctamios. Il/p: BelpamuBanue kpucramia coau
Ha OCHOBE.
CoBpeMeHHbIE MaTepHaIIbL: UCIIOIb30BAHUE KOMIIO3UTOB, JKUIKHE

24 |9 kpuctaisl. IlI/p: U3rotoBnenne MakeTa KpUCTAININYECKON PELLIETKN
KOMITIO3HTA.

25 |10 | II/p: N3yuenue pabotsl JIBC Ha MakeTe M 3J€KTPOHHON MOJICIIH.

26 |11 | Ceoboonas mema

4. ®u3uka u ekTpudectTno (194)

27

1

Dnekrpudeckue sBneHus. Dnekrpusanus ten. [1/p: mpubop Ban ne
['paada; onbITH O ANEKTPU3ALINH.




28 |2 I1/p: VccnenoBanre mpoOBOAHMKOB W HEMTPOBOIHUKOB JIEKTPUYECTBA.

29 |3 | II/p: UsroroBnenue GaTapeiki.

30 |4 Pemenue 3a1a4 Ha COCTaBICHUE SIEKTPHUUECKHUX CXEM.

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

32 |6 | II/p: N3ydyenue paboTsl CBETO- U (HOTO-AHOA

33 |7 I1/p: Penienue npakTuyecKux 3a/1a4 Ha COCTABIICHUE JIEKTPUUECKUX CXEM.

34 |8 VYerpoiictBo ommetpa. Il/p: N3Mepenne conpoTUBICHUs Pa3IMYHbIX
MIPOBOTHUKOB

35 9 Pemenue 3amay Ha 3akodH Oma

36 |10 | Pemenue 3amau B popmare ITN3A.

37 | 11 | II/p: 3aHuMarenbpHBIN OIBIT: cepAlle Ha OaTapeiike

38 |12 I1/p: 3anuMaTeNnbHBIN ONBIT: BPAILIEHUE KUIKOCTH OT 3JIEKTPUUYECTBA,
CBETSIIIHECS OTYPIIBI

39 | 13 | II/p: U3yueHue pa3nuyHbIX COSAMHEHHUI TPOBOJHHUKOB.

40 | 14 | Il/p: Pemenne npakTHYECKHX 33a]]a4 HA COCTABJICHHUE YJICKTPUUECKUX CXEM.

41 | 15 | Pemenue 3a1a4 Ha pacyeT JICKTPUUECKOU LIETIH

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

43 | 17 | BeITOBBIC AIEKTPONPUOOPHI, KJIACC DHEPTOMOTPEOICHHS

44 |18 | I1/p: DxcnepuMeHTaIbHOE JOKA3aTenbCcTBO 3aKoHa Jxoyms-JleHna.

45 19 | Pemenwue 3amau

5. ®usuka kocmoca (34)

46 |1 3akonsl Kemnepa. Pemenue 3amau

47 |2 Il/p: Co3nanue 3nexTpoHHOI npe3enTauu «Kocmoc. Mcropus
KOCMOHABTHKH.

48 |3 Baxueiimme acTpoHOMHUYeCKHe COOBITHS roJia

6. Marnerusm (54)

19 |1 I1/p: N3yuenue MATHUTHBIX cBoicTB paznuuHbIX BeulecTs. I/p: U3yuenune
MarHUTHBIX JMHUH IOCTOSTHHOT'O MarHMUTa.

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

51 |3 Cuna Jlopenna. JIBmkeHue 3apspDKEHHOW YacTHULBI B OJHOPOJHOM
MarHuTHOM nione. JlromuHecnenys. [lonspHbie CUsHMSL.

52 4 I1/p: Urpa «bannaga o mo0siemM KaMmHe.

53 |5 I1/p: Urpa «bamrana o 1o0s1iemM KaMHe.

7. IIpoexTHasA 1eATENBHOCTD (74)

54 |1 Kak morotoBUTh 1 0OPMUTH TOKIA]?

55 [2 I1/p: BrinonHeHrne UHAMBUIYAJIbHBIX U TPYNIIOBBIX IPOEKTOB.

56 |3 I1/p: BeimonHeHne WHANBHUYaTbHBIX U TPYIIIOBBIX IIPOCKTOB.

57 |4 I1/p: BeinonHenne WHAMBUYATbHBIX U TPYIIIOBBIX IPOEKTOB.

58 |[5 I1/p: BeimonHeHne WHANBHUYaTbHBIX U TPYIIIOBBIX IIPOCKTOB.

59 |6 Kynbrypa BeicTyUIeHHS. OpaTOPCKOE HCKYCCTBO.

60 |[7 I1/p: 3amuTa HHAMBUAYAIBHBIX U TPYNTOBBIX TPOEKTOB.

8. CBertoBble siBJIeHHs (64)

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

61 |1
JOMKIS.
62 2 I1/p: N3roToBneHune KajaeiaocKora.
63 |3 I1/p: Pa3znoxenne Genoro cera.
64 |4 YcTpoiicTBo onTrdyeckux npudopos. M3yuenue ycTpoicTBa

dotoanmapara. Il/p: HabmroneHnss B MUKPOCKOI M TEJIECKOII.




65

5

II/p: UccnenoBanue: «/{ocTUKEeHUS 1 TEPCIIEKTUBBI HCIOJIb30BAHUS
cBeToBOM AHEpruu CoJIHIA YETOBEKOM.

66

6

OnTuyecKre NLTFO3HM.

9. locTrxkeHus1 coBpeMeHHON Guznku (44)

Oxckypcust Ha MecTHyi0o ATC. [oaroroBka BBHICTYIUIEHUM O TOCTHXKEHHSIX

67 |1 .

COBPEMEHHOM (PU3UKU.
68 |2 [IprmMepbl TOBApOB, CO3AAaHHBIX C UCIIOJIB30BAHUEM HAHOTEXHOJIOTUHI U

IIPUYMHBI UX YHUKAJIbHBIX CBOMCTB.
69 |3 Pa3zBuTHne BoeHHoM TexHuku. 7 Mas - Jleab paano. HoBoctu dusuku.
70 (4 Ceob00Has mema

9 kJaace
Jlara

Ne Tema

1. Beenenue (54)

Broanoe 3anstue. Uuctpykrax nmo Th. AOGcomtoTHast u OTHOCUTEIbHAS

! . MOTPENIHOCTh MPSIMBIX H3MEPEHUH.

2 2 IIp: N3mepenue duznyecKkux BEIWYNH U BHIYUCICHUE MTOTPEIIHOCTH.

3 3 [ToBTOpEHME: IIIOTHOCTD, TABJICHHUE.

4 4 IToBTOpEHME: HEPTUs U paboTa.

5 5 [ToBTOpeHue: MonekynspHas Gpusuka.

2. Mexanuka (84)

6 1 IIp: Onpenenenue yCKOpeHUs: CBOOOAHOTO MaJICHNUSI.

7 2 IIp: DxcnepuMeHThl Ha PaBHOYCKOPEHHOE JIBUKEHHE.

8 3 JIBm>keHue Tea o ASHCTBUEM CUJIBI TSHKECTH. banmucTurka.

9 4 IIp: UccnenoBanue 3aBUCHMOCTH JAJIILHOCTH TOJIETA OT yIia K TOPU30HTY.

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

IIPYKUHBI.

3. 3akoHbl coxpaHeHus (64)

14 |1 IIp: DxcnepuMeHTaIbHOE TOKA3aTeNBCTBO 3aKOHA COXPAHEHHS HMITYIIbCA.

15 |2 Pemenne 3a1a4 Ha 3aKOH COXpaHEHUs UMITYJIbCa

16 |3 Omnpenenenue nepuoaa u 4aCTOTEI KoJIeOaHHMIT MaTEeMaTHYECKOTrO
MasiTHUKA, MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha phIYar.

17 |4 IIp: DkcnepuMeHTaIbHOE JOKA3aTENIbCTBO 3aKOHA COXPAHEHUS SHEPTHH.

18 |5 Pemienne 3aga4u Ha 3aKOH COXpaHEHUs! YHEPTUU.

19 |6 Pemnenne 3a/1a4 Ha 3aKOHBI COXPAaHEHUS MOBBIIICHHOMN CII0KHOCTH

4. Padora u yHeprus (54)

20 |1 Ip:Onpenenenue paboThl CUITBI YIIPYTOCTH MPH MOABEME TPYy3a C
TTOMOIITHIO TIOJIBUYKHOTO MJIM HEITOIBYDKHOTO OJ10Ka, pabOTHI CHITBI TPEHUSI.
IIp: OnpeneneHne ONTUIESCKON CHIIBI COOMPAIOIIEH JIMH3HI.

21 2 OKcepUMEHTANIbHBIC 3aaHus 2-r0 Tuna. MccnenoBanue 3aBUCUMOCTH

CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B TIPY>KUHE, OT CTETIEHU J1eopMaIuu
IIPY>KUHBIL.




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

23 |4 | Pemenue 3agay Ha Temy «Konebanus u BOJTHBI)

Ip: UccnenoBanne 3aBUCUMOCTH CHUIIBI TPEHUS CKOJIBXEHHSI OT CHIIBI
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 MIPOBOJHMKE, OT HANPSKEHUS Ha KOHI[aX TPOBOJAHHUKA, CBOMCTB
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 MOCJICI0OBATEIHFHOTO COCIMHEHUS PE3UCTOPOB IS DICKTPUICCKOTO
HaIPsKEHUS, 3aKOHA MMapajlIeIbHOTO COSTMHCHUS PE3UCTOPOB TSI CHITBI
AJIEKTPUIECKOTO TOKA

28 |4 Pemenue 3ananuii 6a30Boro ypoBHs 0 TeMe «JIEKTPOMArHUTHBIE
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 kaueCTBEHHBIX 3a7a4.

34 10 | Ceoboouas mema

Cnoco0bl OleHKH YPOBHS 10CTHKEHHUS 00y4al0IIUXCS

KadecTBO MOArOTOBICHHOCTH y4allluXcs ONPENEsIeTCs] KaUeCTBOM BBIITOJHEHHBIX UMH
pabot. Kpurepuem onieHKH B JaHHOM Cllydae SIBJISI€TCS] CTEIIEHb OBJIAJICHUS HaBbIKaMU PaboThI,
CaMOCTOSITENIbHOCTh M 3aKOHYEHHOCTh Pa0OThI, THIATEIBHOCTh SIKCIEPUMEHTA, HAYYHOCTh
IpeJyIaraéMoro perieHus npo0ieMbl, BHEIIHUN BUA U KauecTBO paboThl MprOOpa MM MOJENH,
COOTBETCTBHUE HUCCIIE0BATENIBCKOIM paboThl TpeOyeMbIM HOpMaM U IpaBuiIaM o(hopMIIeHHUS.

[ToompurensHON (HOPMOI OLIEHKU TPy/Aa ydaluxcs SBISETCs IeMOHCTpanus pador,
BBINOJIHEHHBIX YYaAIlUMUCS U BBICTYIUJICHUE C pe3yIbTaTaMH UCCIIEOBAHUH Mepel pa3IuuyHbIMU
ayIUTOpUSAMHU (B KJ1acce, B CTAPIIMX M MIIQJIINX KJIACCaX, YUUTEISIMU, [TeJJaroraMu
JIOTIOJTHUTEIBHOT0 00pa30BaHMs) BHYTPHU IIKOJIBI.

PaboTa ¢ yueOHBIM MaTepraIoM pasHOOOPa3HBIX (HOPM Tae€T BO3MOKHOCTh KOKIIOMY UX
y4aIlIuxcst MPOsSBUTh CBOM CITIOCOOHOCTH (B 00J1aCTH CHCTEMaTU3allui TEOPETHUECKUX 3HaHU, B
o0JacTy pelieHus CTaHIapTHBIX 3a/1a4, B 00JIaCTH pEelIeHNs HeCTaHAapTHBIX 33/1a4, B 00J1acTh
UCCIIeIOBATEIbCKON paboThI U T.1.). CUTyaluu ycnexa, Co3aromue MoJIoKUTeNbHYIO
MOTHBAIIMIO K JI€ATEIbHOCTH, SIBISIFOTCS] BAXKHBIM (PAKTOPOM Pa3BUTHS TBOPUECKUX U
MO3HABATEJBHBIX CIIOCOOHOCTEN yJaluXxcs.



