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AKTyaJbHOCTh JAHHOM MPOrpaMMbI 00YCIIOBJIEHA €€ METOA0JIOTHUECKON 3HAYUMOCTBIO - Pa3BUTHUE Y MIKOJIbHUKOB MOTHBAIIMH K
n3ydeHuto ¢usuku. Kypc mmeer ecTeCTBEHHOHAyUHYIO HANpaBIEHHOCTh OOUIEKYJIbTYPHOTO YpoBHs. DPU3MKa Kak Hayka o
Hambosee OOIIMX 3aKOHAX MPUPO/IbI, BEICTYMAs B KaYeCTBE yUeOHOTO MPEAMETa B IIIKOJIC, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUM 00 okpyKarimeMm mupe. OHa pacKpblBaeT poJib HAYKW B JKOHOMHMYECKOM M KYJIBTYPHOM pa3BUTUU OOIIECTBa,

CHocoOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUS

®I'OC HOBOro TmOKOJEHHUS TpeOdyeT WCIOJIb30BaHUSA B 00pa30BaTENbHOM IPOLIECCE METOJOB U NPUEMOB
IIPOEKTHOMCCIIEIOBATEIBCKOM JIEATEIBHOCTH. BKIIIOUeHnEe METOla MPOEKTOB B OPraHU3ALMI0 BHEYPOUYHOW ACSATEIBHOCTH AACT
MHOTO MPEUMYIIECTB U TOJOKUTEIbHBIX pe3ynbTaToB. lIpoekTHas AesITenbHOCTh AT BO3MOXKHOCTH HHTETPUPOBATH
TEOPETHYECKUE 3HAHUS U MPAKTUYECKUE HABBIKH, MPUOOpPETaTh HABBIKM B3aUMOJECHCTBUA B rpynmne. s ydeHHKa MPOeKT- 3TO
BO3MOKHOCTh TBOPYECKH PACKPBITHCS, MPOSBUTH C€0Sl MHAMBUYAIBHO WM B KOJUIEKTHBE. [IpoekT naét oOydarouumcs OIbIT
MOMCKAa HMH(POPMALMH, MNPAKTUYECKOTO MPUMEHEHUs OOy4YeHHs, CaMOpa3BUTHUS, CaMOpea3allid W CaMOaHalu3a CBOEH
NESATENbHOCTU. 3HAHUS, YMEHUS U YHUBEpCaJbHblE Y4YEOHbIE [EWUCTBHS, HEOOXOJIMMBbIE JUIsI OpPraHU3alUUd IPOEKTHO-
MCCIIEIOBATENIbCKOM JIEATEIBHOCTH B IIKOJIE, B OYyIQyIIEM CTaHyT OCHOBOW /Il OPraHU3allud HAy4YHO-UCCIIEI0BATEIIbCKON
JEeSTEIBHOCTH B BBICUIUX U CPEAHUX MPOPECCUOHATIBHBIX YUEOHBIX 3aBEJICHUSX, IO3BOJIAIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
PBIHKE TpyZa U B JIt000# chepe npodeccHoHaIbHOM 1eITeTbHOCTH.

HeoOxonuMbpIM yclioBUEM peanu3alii JaHHOW HpOrpaMMbl SBIISIETCS CTPEMJICHME pPa3BUTh y OOYy4YaloOIIUXCS yMEHHE
camocToaTenbHO paborarh, MKT-koMmeTeHInM, a TakKe COBEPIIEHCTBOBATh HABBIKA OTCTAaWBAHHS COOCTBEHHOW MO3WIIUU TIO
onpenes€éHHoMy Borpocy. Llenn kypcea:

« 3HAaKOMCTBO y4Yal[UXCs C BA)KHEHIITMMH METOJIaMU PUMEHEHUS PU3NUECKUX 3HAaHUHN Ha IPAKTHUKE; « (POPMUPOBAHNE

LEJIOCTHOM €CTECTBEHHOHAYYHOMN KapTUHBI MUpa ydaluxcs. 3aga4un Kypcea:

« Pa3BUTHE TO3HABATEIHLHOTO MHTEPECA, UHTEIUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN yUyaluxcs B polecce
CaMOCTOSATEIILHOTO PUOOPETEHNs 3HAHUI ¢ MCIIOIIB30BAHNEM PA3IMUHBIX HCTOYHUKOB HH(OPMALIHH;

. TOBbIIIEHHE WH(POPMAIMOHHON, KOMMYHUKATHUBHOM, 3KOJOTMYECKON KyJIbTYphI, OIBITA CaMOCTOSITEIbHON

JESTEIbHOCTH; « COBEPILICHCTBOBAHME YMEHHUW M HABBIKOB B XOJI€ BBINOJHEHHUS MPOrpamMMbl Kypca (BBIMOJHEHUE

71a00paTOPHBIX PpadboT, U3yUeHUs, 0TOOpA U CUCTEMATU3allMi UHPOPMALIMH, TOATOTOBKA pedepara, MPE3eHTALNHN );



. OBJQJICHHEC YYAITUMUCS 3HAHMSIMU O COBPEMEHHON HAYYHOU KapTUHE MHPA, O IIIUPOKUX BO3MOKHOCTSIX TPUMEHEHUS
(U3UYECKIX 3aKOHOB; « BOCITUTAHUS HABBIKOB COTPYHHYECTBA B IMPOIIECCE COBMECTHOU PabOTHI; « OCOZHAHHBIN BHIOOD
PO IIHBHOTO 00yUYEHUHI.

. Ilnanupyemsble pe3yabTaThl OCBOCHUS Y4eOHOTO IpeaMeTa, Kypca
[Limanupyemsblie pe3yJibTaTbl OCBOCHUS IPOrPAMMBI

HallpaBJ€Hbl HA pa3BUTHE YHUBEPCAJIbHBIX YYEOHBIX JEUCTBHI, Yy4eOHOH H  OOIIENONb30BATEIBCKON
NKTKOMIETEHTHOCTH 00YUYaIOIINXCS, ONbITA MPOEKTHOU JIESITEIbHOCTH, HABBIKOB pa0OThI ¢ UH(GOPMAIIUECH.

JINYHOCTHBIE:

« CdopMHPOBaHHOCTH MO3HABATEIBHBIX HHTEPECOB K MPAKTUYECKOM U MPOEKTHOM JI€ATEIbHOCTH U OCHOB COIIMAIBHO-
KPUTHUYECKOTO MBIIIEHHUS HA OCHOBE PAa3BUTHUS MHTEIUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaluXCsl;

« YOEXICHHOCTh B BO3MOXXHOCTH TO3HAHUS MPUPOJIBI, B HEOOXOAUMOCTUA PA3yMHOTO MCIIOJIb30BaHUS JOCTHKECHUN
HAyKW M TEXHOJOTUHN JJIs JAJIbHEUINEro pa3BUTHS YEJIOBEUECKOTO OOIIEHUS, YBOKEHHUE K TBOPIIAM HAyKU M TEXHHKH,
OTHOIIIEHUE K (PU3UKE KaK K DJIEMEHTY 00I11€UeI0BEUYECKON KYIbTYPHI;

. CaMoCTOATEeILHOCTL B HpI/IO6peT€HI/II/I HOBBLIX 3HAHMU W IMPAKTUYCCKHUX YMCHI/Iﬁ IIOHMMAaHUHU HUX 3HA4YCHUA AJIA
H&HBHGﬁHJGFO N3Y4YCHUA €CCTCCTBCHHBIX AUCIUIIINH,

« MortuBanusa 00pa3oBaTEIbHON NEATEIBHOCTH IIKOJIBHUKOB Ha OCHOBE JMYHOCTHOOPUEHTHUPOBAHHOTO IMOAXOJIA; e
YMEHHH ONpPEAEIIATh IPaHUIIbI COOCTBEHHOTO 3HAHMS U HE3HAHUS; Pa3BUTHH CIIOCOOHOCTH K CaMOOIEHKE (OLIEHUBAThH
COOCTBEHHYIO YYEOHYIO AESITENHbHOCTH: CBOM JOCTHI)KEHHUS, CaMOCTOSITENIbHOCTh, WHHUIIMATHBY, OTBETCTBEHHOCTD,
IPUYMHBI HEYy1ay);

« ®opMupoBaHUE IIEHHOCTHBIX OTHOIIEHUH JOYT K JIPYTY, YIUTEI0, aBTOPAaM OTKPBITHH U N300pETCHHM, pe3ybTaTaM
0o0yueHus.



« C(hHOpMUPOBAHHOCTH KOMMYHHMKATUBHON KOMITETEHTHOCTH B OOINEHWHW W COTPYAHUYECTBE CO CBEPCTHHKAMHU U
yuHTeNeM; « YCBoeHHH Th mpu mpoBeneHWH MpakTHYECKuX paboT, chopMupoOBaHHOCTH OEpPEKHOTO OTHOIICHUS K
IKOJILHOMY 000PYI0BaHUIO.

MeranpeamMeTHbIE:
Be b °p ¢ pupAIIIUIUITHUBEPCATBHBIX YIEOHBIX IEHCTBUIA:

° OBJ'I&I[CBaTB HaBbIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTCHI/ISI HOBBIX 3HaHI/II>'I, opraHnmu3alnunun y‘l€6H0fI JACATCIIBHOCTH,
ITIOCTAaHOBKA ueﬂeﬁ, INIAHUPOBAHUA, CAMOKOHTPOJISA U OICHKH PC3YJIBTATOB CBOEH ACATCIIbHOCTH, YMCHUAMMU ITPCABUIACTD
BO3MOZKHBIC PC3YJIbTAThI CBOUX I[GﬁCTBHfI;

. [loHuMaTh paznuuusi MEXy UCXOJHBIMU (paKTaMHU U TUIIOTE3aMU JIJIsl UX OOBSICHEHUSI, TEOPETUUECKUMHU MOJICIISIMU
U pealbHBIMU OOBEKTaMHU, OBJIAJACBATh YHUBEPCAIbBHBIMM YYCOHBIMH JICUCTBUAMH Ha MpPUMEpPAX THUIOTE3 I
00BSICHEHUS U3BECTHBIX (DAKTOB U AKCIEPUMEHTATBLHON MPOBEPKU BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX
MoOJIeJIel POIIECCOB WM SIBJICHU; B cepe AT YHUBEPCAIbHBIX YU€OHBIX ACHCTBUIA:

. @opMHpoBaTh YMEHHS BOCIPUHUMATh, MepepadaThiBaTh U NPECTABIATh UH(OPMALIMIO B CIOBECHOM, 00pa3HOM,
CUMBOJIMYECKON (opmax, aHaIU3UPOBATH M IepepadaThiBaTh MOJYYEHHYIO HH(OpMALMIO B COOTBETCTBHM C
MOCTaBJICHHBIMHU 3aJja4aMH, BbIIEIATh OCHOBHOE COJEpPKAHWE MPOUYUTAHHOIO TEKCTA, HAXOJUTh B HEM OTBETHI Ha
MOCTaBJIEHHBIE BOIIPOCHI U U3J1ararh €ro;

e BBIJIBHUI'aTb I'MIIOTC3bI, OCYIICCTBIIATL UX IMPOBCPKY, ITOJIB30BATLCSA OMOJIMOTEYHBIMHU KaTajgdoramMu, CriCiuaJIbHbIMUA
CIIpaBOYHHNKaMH1, YHUBCPCAJIbHBIMH SHIOUKIIONICAUAMUA JId ITIOUCKA I/IH(l)OpMaHI/II/I 00 00OBEKTAaX.

. IlpuobperaTh OMBIT CAMOCTOATEIHLHOTO TIOMCKA, aHAM3a U 0TOOpa MHQPOPMAIMH C WCIIOJIB30BAHUEM Pa3TUYHBIX
HMCTOYHHUKOB, M HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHUH ISl PEIICHUS TO3HABATEIBHBIX 3a71a4;

« OcBauBaTh TIPUEMBI JICHCTBHIA B HECTAHIAPTHBIX CUTYyAIUSAX, OBJIAJACBATh IBPUCTHUYCCKUMH METOJAMH PEIICHUS
poOJeM

B cdepe I -ma-YHUBepcanbHbIX yueOHBIX JeHCTBHIA:




. Pa3BuBaTh MOHOJIOTUYECKYIO U AUATIOTHYECKYIO PEUb, YMETh BBIPAKaTh CBOM MBICIIU U CLIOCOOHOCTH BBICTYIIIHBATh
co0ecelHNKa, TOHUMATh €r0 TOUKY 3pEHUS, MIPU3HABATh MPABO JPYroro 4eJ0BeKa Ha €ro TOUYKY 3pEHusi, MIPU3HaBATh
IIPaBO APYroro 4ejioBeKa Ha MHOE MHEHHUE;

. (DOPMI/IpOBaTB YMCHUA pa60TaTb B T'pylIi€e € BbIIOJHCHUCM PA3JIMYHBIX COHOMUAJIbBHBIX pOHCfI, MNpCaACTaBIIATL U
OTCTauBaThb CBOM B3IJIAbI U Y6C}K,ZICHI/IH, BCCTHU JUCKYCCHIO. HPGILMGTHI)ICZ

° q)OpMI/IpOBaTI) IMpCaACTaBJICHUA O SaKOHOMCpHOﬁ CBA3U U IIO3HAHUA ITPUPOIHI, 00 00BEKTUBHOCTH HAY4YHOI'O 3HAHU,
0 CI/ICTCMOO6pa3YIOHleﬁ poJin (bHSI/IKI/I M pa3BUTHUA APYTUX CCTCCTBCHHBIX HAYK, TCXHHUKH U TGXHOHOFHﬁ; O HAYYHOM
MHUPOBO33PCHUHU KAK PC3YJIbTATC U3YUCHUA OCHOB CTPOCHHUA MAaTCPHUH U (bYHIIaMGHTaHBHLIX 3aKOHOB (1)H31/IKI/I;

° q)OpMI/IpOBaTB IICPBOHAYAJIBHBIC IIPCACTABJICHUA O (bHSPI‘-IGCKOI?I CYIITHOCTH SIBIICHUM IIPpUPOAbI (MGX&HI/ILIGCKI/IX,
TCIUIOBBIX, JJICKTPOMAIrHUTHBIX H KBaHTOBI)IX), BHUAaX MATCPHH (BGIHGCTBO u HOHG), ABMOKCHHHN KaK criocobe
CyYIICCTBOBAHUA MATCpUH, YCBAUMBATHL OCHOBHBLIC HJICH MCXAHHMKH, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA O CTPOCHHH
BCIICCTBA, OJJICMCHTOB JJICKTPOAWMHAMHUKU U KBaHTOBOM (bI/IBI/IKI/I; OBJIaACBAThb MOHSITUHMHBIM arfIiaparoMm H
CHUMBOJINYCCKHM SA3BIKOM (i)I/ISI/IKI/I;

. IlpuoOperaTh ONBIT NMPUMEHEHUS HAYYHBIX METOJOB MO3HAHUS, HAOMIOACHMS (U3UUECKUX SIBICHUH, MPOCTBIX
AKCIIEPUMEHTAJIbHBIX UCCIEIOBAHUM, TPSMBIX U KOCBEHHBIX U3MEPEHUI C UCIIOIb30BAHUEM AHAJIOTOBBIX M HU(POBBIX
M3MEPUTEINBbHBIX TPUOOPOB; TOHUMATh HEM30EKHOCTh MOTPEIIHOCTH JIFOOBIX HU3MEPEHUM;

« Oco3naBaTh HEOOXOJUMOCTh TIPUMEHEHUS JOCTIDKCHUH (U3MKHM ¢ TEXHOJOTHM JJisi  PaIllMOHAIBHOTO
PUPOJIONIOIB30BAHUS;

. OsgnaaeBaTh OCHOBaMHU 0€30MACHOTO UCITOJIH30BAHUS €CTECTBEHHBIX U UICKYCCTBEHHBIX JIEKTPUUECKUX U MAarHUTHBIX
MOJIeH, AJEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX HOHU3HMPYIOIMIMX H3IYyUYCHUH BO
n30eKaHre UX BPEIHOTO BO3JICHCTBHS Ha OKPYKAIOIIYIO CPEly U OPraHU3M YeJIOBEKa;

. Pa3BuBarh yMeHHE IUIAHUPOBATh B MOBCEIHEBHOMN >KU3HH CBOM JIEUCTBUSA C MPUMEHEHUEM IOJTYUYEHHBIX 3HAHUI
MEXaHUKH, SJICKTPOIMHAMUKH, TEPMOAMHAMUKH U TETIJIOBBIX SIBICHUH C IEJIbI0 COCPEIKEHUS 3I0POBbS;

. ®DopMupoBaTh NPEACTABICHUS O HEPALIMOHAIIBHOM UCIIOJIb30BaHUU PUPOJHBIX PECYPCOB U SHEPTUH, O 3arPSI3HEHUU
OKPY’KAIOLIEH Cpebl KaK CJIEICTBUM HECOBEPILICHCTBA MAILIMH U MEXAHU3MOB.

06ma${ XApaKTCPpUCTHUKA pa60‘16ﬁ MporpaMMmabI BHeypOIIHOﬁ ACATCIIBHOCTU «®Du3uka B 3a/ladax U SKCIICPUMCHTAX»



[Iporpamma  «®u3uka B  3a7a4ax W OKCIEPUMEHTax»  OTHOCHUTCS K
OOILIEMHTEIEKTYaJIbHOMY HAIPABICHUIO BHEYPOUYHOM AESTENBHOCTH.

[IporpamMma comep>kuT, ¢ OTHOM CTOPOHBI, MaTepHal o Oosee yriayOnEHHOMY H3yYEHUIO U3JIaraéMoro B IIKOJIbHOMN
nporpaMme U30paHHOTO pa3jienia, C IPyrol — MpeanojgaracT U3y4eHue TaKuX BOMPOCOB (PU3UKH, KOTOPBIE HE BXOJIAT B
IITKOJIBHBIA KyPC, HO TOBBIMIAIOT HAAEKHOCTh 3HAHWUM, YIPOIIAIOT TOHUMAaHUE U YCBOCHUE YUeOHON MHGOpPMAITIN Ha
cnenyromield cryneHu oOydeHus. I[Iporpamma TO3BOMSIET OCYIIECTBIISITH IBPUCTHYECKHE TMPOOBI M CHOPMHUPOBATH
MPAKTUYECKYIO JIESITEIbHOCTh IIIKOJIBHUKOB B M3y4yaeMOU 00J1acTH 3HaAHUMH.

Pa3BépThiBaHMEe coAepKaHUA 3HAHUM B MpPOrpaMMe CTPYKTYPUPOBAHO TakuM oOpa3oM, UYTO H3Y4YEHHE BCEX
MOCJIETYIOIINX TeM 00eCIIeYnBaeTCA MPEIbIAYIIIUMU, & MEXK/Ty YaCTHBIMU U OOIIIMMH 3HAHUSIMU TTPOCIICKUBAIOTCS CBS3H.

[IporpamMmma coctout u3 4 JOCTAaTOYHO CAMOCTOSITENIBHBIX TEMAaTUYECKUX MoAayJied. MoaylbHas CTpyKTypa Kypca,
UG depeHIpOBaHHOCTh 3aJaHUM MO3BOJSIOT BapbUPOBATh COACPKAHHE Kypca B COOTBETCTBHHM C OCOOCHHOCTAMH
YYEHHUUECKOr0 KOHTUHI€HTa (COCTaB y4e€OHOU IpyIIIbl, YPOBEHb 3HAHUN, 00yYarOIUXCsl), HaTu4usi 000pyAOBaHUS.

JlocTHKEeHHE COIMAIBHO-TICUXOJIOTUYECKUX 1EJel 00ecneunBaeTcsi opraHu3alnnei padoTbl B MallbIX T'pyIIax.
KomnnekTuBHas N€ATEIbHOCTh MO3BOJISIET Pa3BUBATh Y OOydaroUIMXcsi KOMMYHUKAaTHBHbIE KadyecTBa. BrinmogHeHue
IpyNIoN MPakTHYECKUX 3aJlaHui 00eCTIeYnBaeT peaM3allii0 OCHOBHBIX MOJIOKEHUN MeToja ManbiX rpymi. CocTa
MajblX TPYINI MOXET MEHSAETCA NpPH NEpexXoAe K HU3YUYEHHUIO CIEAYIOIIEro MOAyJia. JTo obecrnedyuBaeT Ooiee
YCHEHIHYI0 coluanu3anuio odydatomuxcs. [IpoekTHas AesaTenbHOCTh MNpeaycMaTpUBAeT MOMCK HEOOXOIMMOMN
HEJ0CTAIoIe MHPOPMALIUK B SHLIUKIIONEIUAX, CIIPABOYHUKAX, HAYYHONIOMYJISIpHOU tuTeparype, B UHTepHeTe u np.

OOyuaromas JesTeIbHOCTh Mearora 3aKjro4aeTcs B CO3JaHUM OpraHU3allMOHHONEAArOTHYECKUX YCIOBUM s
y4eOHO-TI03HABATEIbHOM J1€ATEIbHOCTH YUEHHKOB, B OKa3aHUM UM I€IarorH4ecKod MOJICPKKU U METOIUYECKON
IOMOIIIM, 00eCNIeYNBAIOIINX TaPAaHTUPOBAHHOE PELICHUE TUAAKTUUECKHUX, Pa3BUBAIOIINX U BOCIIUTATENIbHBIX 33]1a4.

@u3znKa OHKCIEpUMEHTAJbHAs] HayKa, H3ydarolas IPUPOJHbIE SBIEHUS ONBITHBIM myTeM. [locTpoeHnem
TEOPETUYECKNX MojeNield (u3mka JaeT OOBSCHEHHWE HAOMIOAACMBIX SIBICHUU, (HOpMYIUpYyeT (U3HUYECKHUE 3aKOHBI,
MIPEACKA3bIBAET HOBBIE SBJICHMS, CO3A€T OCHOBY JUISI IPUMEHEHHUS OTKPBITBIX 3aKOHOB MPUPOJBI B YEJIOBEUYECKON
npakTuke. [loaToMy mpu opraHu3anuu 3aHATHI [0 BHEYPOYHOM JAEATEIHbHOCTH OOJIbIIIOE BHHUMAaHHUE YAENsAeTcCs
AKCIIEPUMEHTAJIBHBIM ~ METO/JAaM  HUCCJENOBAaHMs, YTOOBl pa3BUBATh Yy OOy4yaloIIMXCAd HAaBBIKM  y4eOHOM,
IIPOEKTHOMCCIIENOBATEIBCKON U TBOPUECKOMN AEATEIBHOCTH.



MexnpeaMeTHbIE CBS3H, pEAIN3yEMbIe IPOIPAMMOM BHEYPOUHOU AEATEIIBHOCTH
«OKCcIepuMeHTaIbHas PU3NKa»
Martemartuka: rpaduka, pereHue 3a1ad, MpoLeHTHI.

1.

buonorwust: )xuBble OpraHnu3Mbl, OMOJIOTUYECKAs ONTHKA, KIIETKa, brocdepa.

XUMUS: COCTaB U CTPOCHHE BEIIECTRA.

['eorpadusi: METOIbI U3YUCHHS KIIMMAaTa U HeJIp 3€MJIH, aTMOC(hepHl.

DKOJIOTHUS: 3arpsi3HeHUE aTMOC(hEpbl, IKOJIOTUYECKUE MTPOIIECChI, MAPHUKOBLIN 3 dekT, Ouochepa.

Onucanue Mecta y4eOHOTo peMeTa B ydeOHOM TUTaHe
B yueOHOM 11aHe Ha BHEYPOUYHYIO AesTeNIbHOCTD 10 (pu3uke B 10-11 knacce Boigenex 1 yac B Hegento. CornacHo
kanenaapHoro rpaduka Ha 2022/2023 npenycmoTtpeno 34 yueOHbIx Heaenb. Cpok peaausaiuu nporpaMmbsl — 1
roJ. HampaBienue BHEypOUHOH 1€ATEIbHOCTU- OOIIEUHTEINIEKTYaIbHOE.

Coneprkanue yaeOHOTO Kypca

CopepxaHue Kypca KauyeCTBEHHO OTiIMyaeTcss oT 0Oa3oBoro kypca ¢usuku. Ha ypokax 3akoHbl (QU3MKU
paccMaTpuBalOTCS B OCHOBHOM Ha HEXHUBBIX 00bekTaX. OIHAKO OYEHb BAXKHO, YTOOBI Y YHaIIUXCs TOCTETIEHHO
CKJIa/IbIBAIMCh YOSKIEHUS B TOM, YTO, IPUUMHHO-CJIEICTBEHHAs CBSI3b SBJICHUI UMEET BCEOOLTHI XapaKTep U uTo,
BCE SIBJICHMS, IIPOUCXOSIINE B OKPYKAIOIIEM HAC MUPE, B3aUMOCBsA3aHbl. B Kypce paccMaTpuBarOTCs BOIPOCHI,
HaIlpaBJECHHbIE HAa pa3BUTHE UHTEpeca K (PU3HUKE, K IKCIIEPUMEHTAIBHOMN AESITeNIbHOCTH, (DOPMUPOBAHUE YMEHHIA
paboTaTh CO CIpaBOYHOM JUTepaTypoil. Bo Bpemsi m3ydenus kypca «IKcrnepuMeHTaldbHas (usuka» pedsita
MOJIy4at0T BO3MOKHOCTh MPOBOJUTH MCCIEAOBATENbCKUN MPOEKT MO J000MY U3 BHIOpaHHBIX HarpaBieHui. Ha
UTOTOBBIX 3aHATHSAX 00y4aloIHUecs BhICTYNAIOT U 3aIMIIAIOT CBOM MTPOEKT.

DJIEKTPOMArHUTHBIE SBJICHUS — 8 4acOB

DnekTpocTaTUueckue 3apsiibl. bbITOBbIE 3ieKTponpuOopbl. JloMaliHsAs 3IEKTPONpoBojKa. TexHHKa
0€30IMMacHOCTH MPHU PabOTe ¢ «OBITOBBIM AIEKTPUUCCTBOM». 3HAKOMCTBO ¢ paOOTOM MHIUKATOPHON OTBEPTKOM,
AJIEKTPUYCCKUM TECTEPOM; HCCICAOBaHNE KBApTUPHOW IMPOBOJAKKH Ha IOXKAPOOMACHOCTh, COCTABJICHHE



MPUHUUIINAIBHON W MOHTAKHOM CXEMbI 3JIEKTPONPOBOJKH, OCHOBBI 3JIEMEHTAPHOTO PEMOHTA OBITOBBIX
AIIEKTPONPUOOPOB. DIECKTPUUECKHUE CBOMCTBA TeJa YeIOBeKa.
buosnexkrpuuectBo. @OTOPEHENTOPBHI., AEKTPOPELENTOPHI, BHOATEKTPUUECTBO CHA.

MarsuTHoE 10JI€ U )KUBbIE€ OPTaHKU3MBbl. VICII0Ib30BaHNE MATHUTOB B OBITY.
Hcnonp30BaHne MaruuTa Kak METaJJIOMCKATEIIA.

Pamno. TeneBnnenne. BnusHuE 31IEKTPOMAarHMTHOIO HM3JIy4YEHHs HA XKMBOW opranusM. MccienoBanwue
MHTEHCUBHOCTU 3JEKTPOMArHUTHOI'O H3IYYEHHUsI 3JIEKTPOOBITOBBIX MPUOOPOB € MOMOUIBIO PEHTIEHOBCKOMN
IIJICHKH.

Mexanndeckre KojebaHus U BOJIHBI - 2 Jaca

Mexannueckue kosiebanus U yenoBek. [Ipoucxoxnenue onopurmoB. Cepaue U 3ByKH, COMPOBOKIAIONINE
paboTy cepjia U Jerkux, ux 3amuch. Crerockonu (oHeHaockon. BricTyknBaHue — Kak OAWMH M3 CIOCOOOB
oTpe/eIeHUs pa3MEPOB BHYTPEHHUX OPTAHOB U UX COCTOSTHUSL.

3BYK KaK CpeACTBO BOCHpHATHS U nepeaadu uHdopmamuu. Opran ciyxa. O0JacTh CIBIIIMMOCTH 3BYKa.
['onocoBoli anmapar 4esoBeka. XapaKTEpUCTUKH rojioca 4esnoBeKa. YIbTpa3ByK M MH(ppa3Byk, dusmueckue
OCHOBBI YJIBTPa3BYKOBOTO HCCIIEOBAHMUS YeTIOBEKA. 3BYKU MPUPOIBI.
TeruoBbie siBJICHUA - 9 4acoB

Buner remonepenauu B ObiTy. JAuddysus. Kunenne. Borpocsl 6e€30macHOCTH B TEIUIOBBIX IPOIleccax.

Crioco0bl u3MepeHus TemiepaTypsl. TepMoperynsTopsl. 3HaueHue 1BeTa Aji1 oPopMIIeHUST OBITOBBIX TPHOOPOB,
MOCY/IbI; MPOBEpKa pabOThl BEHTWISIIIMKM; apOMaTH3aIusl MOMEIICHHsI, U3TOTOBJICHUE BOJIOCSHOTO THTPOMETpA.
HacelllleHHbIN, HEHACBIMIEHHBIN Map. BnaxHocTh. 3HAaY€HHWE TEMIIEPATYPHOTO PEKMMA W BIAXKHOCTH JJIs
KU3ZHENICATSIIbHOCTH YeJIOBEKa.

OnTuueckue siBjieHus - 14 yacos

®otomerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEHICHHOCTH. 3aKOHBI T'€OMETPUYECKOW ONTHKHU. 3€pKalo.
[TocTpoeHune n300pakeHus B INIOCKOM 3€pKajie U B cUcTeMe 3epKall. TOHKas JIMH3a: HaX0XkAeHUE 00BEKTa 110 X0y
aydeit. @opmMyna ToHKOU JMH3BI. CTpoeHue TIa3a yeaoBeka. dusznueckrne OCHOBBI 3peHHs denoBeka. [ledexTol
3peHUsI U CMOoCcOObl WX WUCIpaBlieHHs. Pacuer mapameTpoB JHMH3bI U H300pakeHus. CrekTpaibHas U



SHEPreTUYEeCcKasi YyBCTBUTENBHOCTD Ii1a3a. [loiHoe BHyTpeHHee oTpakeHue. BonHoBas onTuka. ucnepcus ceera.
WuTepdepennus u nudpaxius cBeta. CBETOBBIC SIBJICHUS B IPUPOJE.

3amuTa npoekToB — 1 yac

BreypouHast nesaTenbHOCTh Mpe/rnosiaraeT OOJbIIYI0 CaMOCTOSITENbHYIO paloTy ydamuxcs. TeopeTuueckuit
MaTepuai JOJLKeH ObITh HEpa3phIBHO CBSA3aH C NMpakTukoi. [Ipu nmoxdope nugakTuyeckoro Marepuaia UCIoib30BaTh
3aJlaHus BCeX BUOB U YpoBHEW. Bece nmpaktuyeckue paboTsl MpoBOAsTCS 0€3 yKa3aHui K paboTe, YTOOBI BHIIIOJHEHUE
3aJlaHuil ObUIO TBOPYECKHUM IpolieccoM. B ciydae 3aTpyaHeHH HEOOXOAMM HMHIUBUAYaJIbHBIA MMOAXOJ, KOTOPBINA
3aKJIFOYAETCSl B UCIIOJIb30BAHUM KPATKOTO WM MOAPOOHOro omucaHus padoTel. O0BEM Marepuaia U3y4yaeMbIX TEM
3aHATHI U KOJIMYECTBO OTBEAEHHBIX HA 3TO YaCOB ONPEIEAETCA CAMUM YUUTEIIEM.

[IpueMsbl 1 METOABI PAOOTHI, KOTOPBIE JIAHUPYIOTCS MPH PEATH3ALUN TPOTrPAMMBI:

-CaMOCTOSITEbHBIE PA0OTHI C HCTOYHUKAMH HHPOPMALIUU;

-YCTHBIE COOOIIECHUS yUaIlIUXCsl C MOCIETYIOEN TUCKYCCUEH;

-3BPUCTHYCCKHE OCCe/Ibl;

-3JIEMEHTHI UTPOBBIX TEXHOJOTHUH;

-BBINOJIHEHUE SKCIIEPUMEHTANIBHBIX M MPAKTUUYECKUX paboT M0 TEIUIOTE, OMNTHKE;
-paboTa ¢ AUIAKTUYECKUM MAaTepuajoM; -CaAaMOKOHTPOJb yYalTUMUCS CBOMX 3HAHUU IO BOIPOCAM JJis

IIOBTOPEHUSL.

3. IIporpaMMHOE 1 y4eOHO-METOINYECKOE 00eCTICUCHUE



y4COHUK
(aBTOP,
Ha3BaHUE, TOJ
W3JIaHus,
M31aTeIbCTBO)

Jluteparypa
1. bornanos K.1O. «®u3uk B roctax y 6uonora» M, Hayka, 1986;

2. Kabapaun O® «Bueypounas pabota no ¢pusuke» M, [Ipocsemnienue 1983;
3. [lepenbman «3anumMarensHas pusuka» 1-3 yacts M, Hayka 1980;

4. Tapacos JI.B ®uzuka B npupozae M, [Ipocsemienne 1988;

5.CmupnoB A.Il., 3axapos O.B. Becénblit 6an u BAymMunBbIil ypok: Ouznueckue 3a1auu ¢
JMPUYECKUMU ycioBuamu. - M.: Kpyrosop, 1994;

6. Yconsie A.Il 3amaun o pu3rke Ha OCHOBAHUH JIUTEPATYPHBIX CIOKETOB. - ExarepunOypr: V-
daxTopusi, 2003;

7.EnoxoBuu AC. CnpaBouHuk 1o (pusuke u texnuke. - M.: [Ipocsemenue, 2006;

8. «Ilo3nait camoro cebs» / bubnnoreka «IlepBoe ceHTsIOps» cepust «Dusmka» BeImyck No26
2009;

9.Kukoun UK. Pacckassl 0 pusuke u pusnkax // bubnuoreuka «KBant». Beim. 53. M.: Hayka; ri1.
pen. ¢us.-mat. ut., 1986;

10. lanbnepurreitn JI. 3anumarensHas gusnukay. - M.: Pocman, 1998;

11. Mapos MJI. I1nanetsr Conneunoit cuctembl. — M. Hayka, 2011;

12, Tut Tom Hayunsie 3a0aBbl. @u3uKa: onbIThl, GOKYCHI U pa3BlieueHus: iep. ¢ ¢p. - M.:
ACT:

Actpens, 2007,
13. VYokep JIx. ®uszndeckuii periepsepk. M.: Mup, 1979.
14, JleonoBrnu A.A. @usnuecknii kanengockor. - M.: bropo Ksan tym, 1994;

15. Apakensa M K., Baiinmreitn JI.W. DnexkTpo6e30nacHOCTb B KHWIIBIX 3[aHUSIX.- M.:
Dueproaromusaar 1983;




16. Tynpunnackuit ME. COopHuk kauecTBeHHBIX 3a1ad 1o ¢usuke. M.: «IIpocsemenue» 1965; 17.

KOdanosa NJI. 3anumarenbHbie Beuepa o gusuke B cpenneit mkone. M. «IIpocsemienuey, 1990.
pabouas 1 .B.®. IlwioB PabGouas TeTtpaas s mpoBeAeHHs JTabopaTopHbIX pabor 9 kimacc. — M.:
TeTpaib, [Ipocsemenue , 2007 2. B.A. KacbsinoB, B.A. Koposun Terpans 1 nabopatopHbix padot 10 kiace
TETpaau IJist — M.: lpoa, 2008
1a00PaTOPHBIX 3. B.A. Kacesanos, B.A. KopoBun Terpanp m1s maboparopasix padot 1 1 kmace — M.: Ipoda, 2008
pabot
nunaktrudeckue | Kaprouku-zamanus aiis BeInojHeHHs mpaktudeckux pador] BO. IIuno — M.: IIpoceenienue , 2002.
MaTepuabl PaznaTounsiii matepuan mno ¢usuke / VYmakoBa M.A. — M.:

IIpoceenienue , 1990.
METOANYECKHE | TemMaThuecKue Mpe3eHTAIMUIIO COACPKAHUIO MPOTPaMMbl BHEYPOUHOM JeATebHOCTH «DU3MKa BOKPYT
MAaTe HaJibl
TexHuueckue Komnerorep ¢ BbIxo0oM B HTEpHET, MyJIbTUMEINHHBIN IPOEKTOP.

cpenctBa oOydeHUs

KomriexTsl yue6HO-1a00paTopHOTO o0opynoBaHue JUI IPOBEJICHUS IPAKTUYECKUX padoT.

Harmsaasie mocooust

Ta6JII/II_IBI, MAaKCETHhI, HeﬁCTBYIOIHHC MOZCIIN, NICYATHBIC U UHTCPAKTUBHBIC IIJIAKATHI 110 U3YUYaCMbIM TEMaM




WHTEpHETpeCcypchl| bubmmorexa — Bcé mo npeamery «Pusnkay.

http://www.proshkolu.ru

BuneoonsiTel Ha ypokax. http://fzika-class,narod.ru Exunas xomtekmus iudpoBeiXx 00pa3oBaTelIbHBIX PECYPCOB.
http://school-collection.edu.m

HuTepecHble MaTepualibl K ypokaM (PU3MKK MO TeMaM; HarisaHble mocodus k ypokawm. http://class6zika.narod.ru
[Hudposrie oOpa3zoBarenbHbIE pecypchl. http://www.openclass.ru

DNIeKTpOoHHbIE Yu4eOHUKHU 110 dusuke. http://www.6zika.ru

Ipo4ue Cepus quckoB DVD: Mynbtumenuitnoe yuebnoe nocobue «Harmnsinnas dpuszukay

(mucku, OJI.| Cepust aguckoB DVD: COopHUK NE€MOHCTPATOHHBIX OMBITOB AJIsl CpeaHeil olrieoOpasoBarenbHON MIKOIbI «IIIKOIBHBIN
mocooust u buznueckuit axcnepuMenT» / CoBpeMeHHbIN TyMaHUTapHbIN yHIBepcuTeT 2006

T.IL.) Cepus quckoB DVD: «Ounmkionenust atromay / ['ockaprioparus «Pocatomy», 2012

Juck «Atom Ha ciryxxOe yenoBeky»/ I'ockaprnopanus
«Pocaromy, 2001

[IpumepHoe TemaTHueckoe miaHupoBanue kypca «®du3ska B 3agavax u skcriepumentax» 10-11 kmace (1 gac B
HEJICIIIO)

Tema KonunuectBo yacos JlaGopaTopHbIe pabOTHI
1 DJIeKTPOMArHUTHBIC SIBIICHUS 8 1
2 MexaHndeckue KojeOaHus U BOJHEI 2
3 TennoBble ABIECHUS 9
OnTuyecKue SBIEHHS 14 4
4
5 3aiura npoeKToB 1




Bcero 8

Tema 3ansTHA
3aHATUA
/1
DNeKT OMarHUTHBIE SIBJICHUS (8 4acoB)

1 3J’IGKTpI/I‘~I€CKI/Ie 3apsAaabl U JKUBBIC OPraHU3MBbI. Busnane SJICKTPHUYECCKOT'O ITOJIA HA ) XUBBIC OPraHU3MBlI. BHOBHGKTPH‘I@CTBO.
2 JIaGoparopHas pabota «OnpezaenaeHre CONPOTUBICHHS TKaHEeH yeloBeKay

3 [TpuponHbIe 1 UCKYCCTBEHHBIE AIICKTPUIECKUE TOKH.

4 Hcropus sHepreTuku. DHeprus 3JIeKTPUIECKOro TOKA U €€ MCII0JIb30BaHHe.

5 Kondepenuus «2nekrpuyeckue ceTH MpodaeMsl U MePCeKTUBbL. ANbTEpPHATUBHBIE HCTOUHUKHU SHEPI UM

6 MaruuTtHoe nose 3eMJId U €ro BIMSHUE Ha YelOBeKa.

7 CBoiicTBa JIEKTPOMArHUTHBIX BOJTH HU3KOW YacCTOTHI. PaMOBOJIHEI M YETIOBEK.

8 buonoruyeckne cBONCTBA 3IEKTPOMArHUTHBIX BOJIH BBICOKOW YaCTOTHI.

Mexannyeckne KoyieOaHus 1 BOJIHBI (2 yaca)
9 Konebanus u BosHBI B )UBbIX opranu3max. Konebanus u yenosek. buopurm.
10 3BYK KaK CpPeJICTBO BOCIIPHUATHSA U Nepelaun HHPOpMaluu. YIbTpa3ByK U HHPPA3BYK.
TemnoBsie siBieHUs (9 yacoB)
I1 OHeprus TorumBa. Tenno3HepreTuka. BimsHue teMnepaTypHbIX yCIOBUN HA KU3Hb YEJIOBEKA.
12 JIaGoparopHast pabora «/3MeHeHHe TeMIepaTyphl BElIecTBa MPH TEpexo/ie ¢ TBEPAOTo B razoodpasHoe coctosiHue. [locTpoeHue
rpaduka 3aBUCUMOCTH TEMIIEPATYPHI TeNla OT BPEMEHM.
13 TennoBoe 3arpsizHeHne atMocdepsl. Pemmenue 3aqad.




14 Bunel tpancnopra. IlpuMenenue pasnuyHbIX BHIOB TPAHCIOpPTa B HalleM peruoHe. BrusHue pabGoThl TEMJIOBBIX IBUTATENIC Ha
HKOJIOTMYECKHE MTPOLECCHI.

15 Kpyrsriii cron: «M3MeHeHne kinumarta - mapHUKoBbIA () (PEeKT 1 T100aIbHOE TTOTETUICHHE KITMMAaTay.
16 TernoBbIe MPOIIECCH B TEIIE YEIOBEKA.
17 JIaGoparophas pabota «OnpeneneHne AbIXxaTeIbHOr0 00bEMa JISTKUX YeloBeka» JlabopaTopHas

pabota «OnpeneneHne qaBIeHUs] KPOBU YEIOBEKa»

18 Pemenue skcniepumenTansHbix 3a7a4. (OcHoBHOE ypaBHeHue MKT, konnyecTBO BelrecTna)

19 Pemenue skcriepuMeHTaNbHBIX 3aa4. (Y paBHEHHE COCTOSHUS UEAIbHOIO ra3a. BiaxxHocTh Bo3ayxa)

Ontrueckue siBnenus (14 yacos)

20 doromerpusi. CBeTOBOI MOTOK. 3aKOHBI OCBelleHHOCTH. JlabopaTopHas pabota «OrnpenesaeHne ypoBHS OCBEIIEHHOCTH B KIIACCE»
21 HckyccTBeHHOE OcBelieHrne. BUabl 2IeKTPUUECKHX JIaMII.
22 3epkanbHOe U paccesHHOe (nuddy3HOE) OTpaKeHHE CBETA.

3KCHCpI/IMCHTaJ'ILHa$I pa60Ta: ((HOCTpOCHI/Ie I/I306pa)KCHI/I$I B IIJIOCKOM

3epKaie».

23 DkcnepuMeHTallbHas paboTa: —MHOrokpaTHOE N300pakeHHe mpeaMeTa B INIOCKUX 3epkanax .

24 Jlunzel. ['ma3 kak ontuveckas cucrtema. JleekTol 3peHus.




25

[TocTpoenune n300paxxeHus B CUCTEME 3epKal.

26 [Tone 3penwus.

27 Crnioco0sI uctipaBieHus 1eEKTOB 3PCHUSI.

28 Jlaboparopnas pabora: «Omnpenencare GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI OYKOB» PerieHue
IKCIIEPUMEHTATBHBIX 3a/1a4.

29 CBeToBbI€ sIBIICHUS B IpUpoOJIe (paayra, MUPaKu, Tajo).

30 OnTuueckue nurro3uu Hamero 3PCHUS.

31 buonornueckas ontuka. (JKuBbie 3epkaia, riia3-TepMOMETP, PACTCHHUS - CBETOBOJIBI ).

32 XKusoii cer. (CBeueHHe MOPsI, CBETAIINECS OPTaHU3MbI, XEMUTIOMUHECIICHIINS, OMOTIOMUHECIICHIIHS).

33 DKoJoru4ecKue MpooIeMbl U oOecrieueHrne YCTOMUYUBOCTH Onocdephl, CBI3aHHbBIE C PACCESTHUEM U MOTJIONICHHEM CBETA.

3ammTa npoekToB (1 gac)
34 3amTa mpoeKToB




