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ApanTupoBaHHas paboyass mOporpaMma Mo YydyeOHOMy mnpeamery «Duznukay
ABJIIETCS YacCThIO aJallTUPOBAHHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
oO1rero oopa3oBaHus O0YUYaIOLIUXCS € 3aI€PKKOUN IICUXUYECKOTO Pa3BUTHSL.

ApnantupoBaHHas paboyas nmporpamma no npeamery «@Pu3nka» Ha ypOBHE
OCHOBHOTO 001Iero o0O0pa3oBaHMsl COCTaBJieHa Ha OCHOBE TpeOOBaHUN K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MNpPOrpaMMbl OCHOBHOTO
obmero o6paszoBanus, ®I'OC gns nereit ¢ OB3 u ywyebHoro mmana MBOY
«CocnoBckas OOILDy.

Bapuant pgaHHOW ajanTUpOBAHHOW MPOrpaMMbl  MPEINOJIaraeT, 4YTO
oOyuarommiicst ¢ 3[IP nomydaer oOpa3zoBaHue, MOJHOCTbIO COOTBETCTBYIOIIEE IO
UTOTOBBIM JIOCTHKEHUSIM K MOMEHTY 3aBepllieHHs] OOydeHHUs 0O0pa30BaHUIO
oOy4aromuxcs, He UMEIOUIUX OrPaHUYEHHUI M0 BO3MOXKHOCTSAM 3/10POBbsI, B T€ K€
CPOKH 00yUYEeHHUSI.

[Ipu opranuzamuu  y4eOHOTO Mpollecca HEOOXOAMMO  YUYUTHIBATh
cnenuduyeckue oopasopaTesibHbie TOTpeOHOCTH 00yyatomuxcs ¢ 311P:

e opraHuszanus Imnpoiecca OOy4eHHUS C Y4YETOM CHEHU(PUKU YCBOCHHUS 3HAHHI,

yMeHHI U HaBbIKOB oOywatomumuca ¢ 3[IP ¢ yuerom Temma yueOHOU pabOThI
(«momaroBoM» MpeAbSIBICHUM MaTepuasna, JO3UMPOBAaHHOM IMOMOIIM B3pOCIIOro,

UCMOJIb30BaHUM CIIELUATIBHBIX METOAOB, NMPUEMOB U CPEACTB, CIIOCOOCTBYIOLIUX

Kak OO0IleMy pa3BUTHIO OOYy4aroUerocsi, Tak U KOMIIEHCAllUU WHIUBUAYATbHBIX

HEI0CTaTKOB Pa3BUTHSA);

® YYET aKTyaJbHBbIX M NOTEHUUAIbHBIX II03HABATEIBHBIX BO3MOXKHOCTEM,

o0ecrieueHne MHJIMBUIYaJbHOTO TeMmMIa OO0y4eHMss W  TPOABIKEHUS B

o0pa3oBaTeIbHOM MPOCTPAHCTBE AJISl Pa3HbIX KaTeropuii ooyuaromuxcs ¢ 311P;

® [IOCTOSIHHBINA (TOIIAroBbIl) MOHUTOPHHI PE3yJIbTaTHUBHOCTH 0Opa3oBaHUS U

c(OPMUPOBAHHOCTH COIMAJIBHOM KOMIIETEHUMH OOYy4YaloLIUXCs, YPOBHA U

JAMHAMMKH TICUXO()HU3UUECKOTO Pa3BUTHS;
® [IOCTOSIHHOE CTUMYJIMPOBAHHWE II03HABATEIbHOW AaKTUBHOCTH, TMOOYXIECHUE
UHTepeca K cede, OKpyKaroleMy MPeIMETHOMY U COLIMATILHOMY MUDY;

® [IOCTOSIHHASA TOMOIIb B OCMBICJICHUM M PACHIMPEHUN KOHTEKCTa YCBaWBaE€MBbIX

3HaHUH, B 3aKPEIUICHUU U COBEPILICHCTBOBAHUU OCBOCHHBIX YMEHUII;

e crienajgbHOEe O0YyYEeHHE «IEPEeHOCY» C(HOPMHUPOBAHHBIX 3HAHMM M YMEHUU B

HOBBIE CUTYaI[U! B3aUMOJICHCTBUS C IEHCTBUTEIBHOCTHIO;

® pa3BUTHE M OTpPabOTKa CPEJICTB KOMMYHHUKALMU, MPUEMOB KOHCTPYKTHBHOTO

OOIIeHNS U B3aUMOJICHCTBUS (C YIEHAMH CEMbHU, CO CBEPCTHHUKAMH, C B3POCIIBIMHU),

dbopMUpOBaHHE HABBIKOB COIUAIBHO 0JI00PSIEMOTO MOBEACHHUS.

[Iporpamma otpaxaer coaepkanue oOydeHust npeamery «Duszuka» c
y4eTOM O0cCOObIX o00Opa3oBaTelibHBIX MOTpeOHOCTeN oOyuatomuxcss ¢ 311IP.
OBnajeHue JaHHBIM y4eOHBIM MPEIMETOM MPEJCTABISIET OMNPEICIICHHYIO



TpyaHocTh s oOywaromuxcs ¢ 3[IP. DT1o cBsizaHo ¢ 0COOEHHOCTIMU
MBICIIUTETILHOMN AESATENBHOCTH, NEPUOJUNYECKUMH KOJIEOAHUIMHU BHUMAHUS, MaJIbIM
00BEMOM MaMsTH, HEIOCTATOYHOCTBIO OOIIEro 3amaca 3HAHWUW, MOHUKEHHBIM
ITO3HABATEIBHBIM HHTEPECOM U HU3KMM YPOBHEM PEYEBOTO PA3BUTHSL.

Jlist mpeofoneHust TPYJHOCTEN B M3y4eHUHU yuyeOHOro npeamera «Puznkay
HeoOXonuMa ajanrtauus oObemMa M Xapakrepa ydeOHOro wmarepuana K
MO3HABATEIBHBIM BO3MOXHOCTSIM JAaHHOM KaTeropuum OOYy4aroluXcs, y4eT HX
O0COOEHHOCTEW pa3BUTHSI: MCIOJIb30BAHUE aAJTOPUTMOB, BHYTPHUIPEIMETHBIX U
MEKIIPEIMETHBIX CBA3EH, IOCTEMEHHOE YCI0KHEHUE N3YyYaeMOro MaTepHaa.

JlaHHasg nporpamMmMa KOHKPETHU3UPYET COJIEPKAHUE MPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSIMU OOpa30BATENbHOTO CTAHIAPTA, PEKOMEHIYEMYIO
NOCJIEIOBATENIbHOCTh M3YUYEHUsl pa3feioB (U3HKU C yUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX H
NICUXOJOTHYECKUX ocoOeHHocTe oOydaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOmrero oOpa3zoBaHusi, ONpPeAeNIIeT MUHUMAIbHBIA HAOOP ONBITOB, IEMOHCTpAIIHiA,
OPOBOAMMBIX YYHTElIeM B Kiacce, JIabopaTOpHbIX pPabOT, BBIMOJHIEMbBIX
00yJaronUMUCH.

Meroauueckoii OCHOBOM M3yuyeHHs1 Kypca «Du3zuka» Ha ypOBHE OCHOBHOI'O
oOmero  oOpa3oBaHusi  SIBISIETCS. ~ CUCTEMHO-JIEATEIbHOCTHBIA  MOJXO],
o0ecrneynBarouii TOCTH)KEHUE JTUYHOCTHBIX, METaNpeAMETHBIX U TPEIMETHBIX
oOpa3oBaTelbHBIX  PE3yJbTATOB  MOCPEICTBOM  OpraHu3aldd  aKTHUBHOM
MO3HABATEIBHOM JEATEIBHOCTH O0YUYaIOIIUXCS, YTO OYEHb BXXKHO MpU OOYUYEHHUH
nereit ¢ 3[1P, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbHOW aKTUBHOCTH.

Hean u 3a1a4u n3y4eHunsi yaeOHoOro npeamMmera «Pusuka»

Obwue yenu wuzydeHus ydeObHoro npeamera «Dusuka» MpeACTaBICHB B
paboueil mporpaMmMe OCHOBHOTO 00IIIeTo 00pa30oBaHuUs.

OCHOBHO¥ 11€JIbI0 00yUYEHHUS JIETEH C 3aJIePKKON MMCUXUIECKOTO Pa3BUTHS Ha
JAHHOM TIpeAMETE SIBISETCS: MOBBIIIEHUE COLMAIBHOW aJanTalllud JeTed 4depe3
npUMeHeHHe PU3NYECKUX 3HAHHUM HA MPAKTHKE.

st oOy4garomuxcs ¢ 3I1P, Tak ke, Kak U i1 HOPMATUBHO Pa3BUBAIOIITUXCS
CBEPCTHHKOB, = OCBaWBAIONIMX OCHOBHYIO  OOpa3oBaTelIbHYI  MPOTrpammy,
JOMHUHHPYIOIIEEe 3HaYCHUE TPUOOPETAIOT TaKue yeiu, KakK:

" OCBOCHME 3HAaHMM O METOJAaX HAy4YHOTO TMO3HAHUS NPUPOABI U
dbopMupoBaHUE HA ITOH OCHOBE MPEJCTABICHUN O (U3UYECKON KapTUHE
MUpa;

" OBIAQJICHUE YMEHUSMU TPOBOAWTH HAONIONCHUS TPHUPOAHBIX SIBICHUH,
OMHCHIBATh M 00001aTh pe3ynbTaThl HAOIIOJEHUHN, UCIIOIB30BATh MPOCTHIE
U3MEpUTENbHBIC TPUOOPHl IS W3Y4YeHHS  (PUBHYECKUX  SBICHUM;
OPEeACTaBISATh PE3yJNbTaThl HAOMIONEHUN WIM H3MEPEHUW C TOMOIIbIO
Tabyiui, TpaguKOB W BBISBIATH HAa OTOH OCHOBE OMITMPUYCCKUC
3aBUCUMOCTH; TPUMEHSTh T[OJYyYCHHbIE 3HAHUSA g  OOBACHEHUS
Pa3HOOOpPa3HBIX MPUPOIHBIX SBICHUW U MPOIECCOB, MPUHIMUIIOB JIEUCTBUS
BOKHEUIIINX TEXHUYECKUX YCTPOIMCTB, JJIsl pelieHus: PU3nuecKux 3aaay;

" pa3BUTHE NO3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPYECKUX



CIOCOOHOCTEM, CaMOCTOSITEILHOCTH B MPUOOPETEHUM HOBBIX 3HAHUM, MpU
pemieHnd  (QU3MYECKUX 3a7a4 W BBINOJHEHUU  JKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUM C UCTI0JIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIIUTaHHE YOEKJICHHOCTH B BO3MOXXHOCTH MMO3HAHUS 3aKOHOB MPUPOJIbI, B
HEOOXOAUMOCTH Pa3yMHOTO HCMOJB30BAHUS JOCTUKEHUM HAyKu U
TEXHOJIOTUH JUIsl JaJdbHEHIIEro pa3BUTUSA YEJOBEYECKOro OOIlecTBa,
YBOXXEHUS K TBOpPIIAM HAyKU U TEXHUKHU; OTHOILICHUS K (PU3UKE KakK K
AJIEMEHTY 00IEeYeIOBEYECKON KYIbTYPHI;

" KCIIOJb30BAHMWE TOJYYEHHBIX 3HAHUM W yYMEHUWA JUIS  PELICHUSA
MPaKTUYECKUX 3a7a4 TMOBCEIHEBHOM >XM3HU, oOecredeHus: 0e30MacHOCTH
CBOEM  KW3HH, PAILMOHAIBHOIO  MPUPOAOIOIB30BAHUS U  OXPaHbI
OKpY2KaIOLIEH CPeIbl.

JlocTrkeHue 3TUX 1eiei 00ecreynBaeTcsl PelieHUeM CIeAYIOIUX 3a0ay.

e 3HakoMcTBO oOyuaromuxcsi ¢ 3IIP ¢ Merogamu uccienoBaHuss 0ObEKTOB U
SIBIICHUW MIPUPOJIBI;

® MpUOOPETEHUE 3HAHUM O MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX WU
KBAaHTOBBIX SIBJICHUAX, (HU3NUYECKUX BEIUYMHAX, XapPaKTEPHU3YIOIIUX OTHU
SIBJICHUS;

e (QopMmupoBaHre yMEHUN HaAOIIOIATh TNPUPOJHBIC SBICHUS W BBITIOIHATH
OTIBITHI, JIA0OpaTOpHbIE pPaOOThI W JKCIEPUMEHTAIbHBIE WCCIICIOBaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX MPUOOPOB, IIUPOKO TMPUMEHSIEMBIX B
IIPAKTUYECKOM KU3HU;

® OBJAQJCHUE TAaKUMH IIOHATUSAMH, KaK NPUPOJHOE SBICHUE, DMIIMPUYECKU
YCTaHOBJIIEHHBIN (akT, mpobiaemMa, TUIOTE3a, TEOPETUUECKUM BBIBOI, PE3yJIbTAT
JKCIIEPUMEHTAJIbHOU POBEPKH;

® [IOHMMAaHUE OTIWYUN HAYYHBIX JAHHBIX OT HENMPOBEPEHHON HHGPOpPMAIINH,
[IEHHOCTH HAyKU IS YAOBIETBOPEHHsSI OBITOBBIX, INPOU3BOJCTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEH YeIOBeKa.

OcoOenHocTH 0TOOPA U aanTALNM Y4eOHOr0 MaTepuasa no pusmuke

OcHoBoit  oOyuenmst  oOywarommxcs ¢ 3[[P  wa  mpeamerax
€CTECTBEHHOHAYYHOTO IUKJIA SBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omepanuii (aHanu3, CHHTE3, CpaBHEHHE, OO0OOIIEHHE) HAa OCHOBE BBITOJHEHUS
pPa3BHUBAIONIMX YIPAKHEHUH, (OPMUpPOBAaHUE TPUEMOB YMCTBEHHOH palOTHI:
aHAMM3 WCXOJHBIX JIAHHBIX, IUTAHUPOBAHWE MaTepuana, OCYIIEeCTBICHUE
MOATAIMHOTO W UTOTOBOTO CAMOKOHTPOJISI, & TAK)KE OCYIIECTBIISICTCS JIMKBUIAIUS
mpo0eIoB B 3HAHWAX, 3aKpeIUICHWEe W3YyYEHHOTO MaTephaia, OTpaboTKa
aNTOPUTMOB, TIOBTOPEHHUE MPOUICHHOTO. boibioe 3HaueHrne MpUIaeTCss YMEHUTIO
pacckasaTh O BBHINIOJIHEHHOHW paboTe C TpaBUIBHBIM  YIOTpPEOJICHHEM
COOTBETCTBYIONIEH TEPMHUHOJIOTHM U COOJIIOJICHUEM JIOTHYECKHX CBSI3eH B
n3iaraemMmoMm Marepuaine. s odydaromuxcs 3I1P Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs TMO-TIPSKHEMY SBJISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN ypOBEHB
Pa3BUTHS OTIEIHHBIX TICUXUYECKUX MPOIECCOB (BOCIIPUATHS, BHUIMAHHUS, TTAMSITH,
MBINIJICHUST), CHIDKCHHBIH ypOBEHb WHTEJUICKTYaJIbHOTO PAa3BUTHSA, HU3ZKUU
YPOBEHb BBIMIOJHEHUS YYEOHBIX 3aJaHUM, HHU3Kas YCHEIIHOCTh OOy4YCHUS.



[loaTomy  mpm U3yYEHUH bu3uKu TpeOyeTcs LeJIeHANPaBIECHHOE
MHTEJUIEKTYyaJbHOEe  pa3BuTue oOyvarommxcs ¢ 3I[IP, oTBewaromee wux
OCOOEHHOCTSM M BO3MOXKHOCTSIM. Y4eT ocoOeHHocTei oOydaromuxcs c 3IIP
TpeOyeT, 4ToObl MPU U3YYEHHUH HOBOrO MaTepuajia 00s3aTeIbHO MPOUCXOANIO
MHOTOKpPAaTHOE €ro MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB,
PacCKpBIBAIOIIUX CBSA3b (PUBMKKA C JKU3HBIO; AaKTyalIu3alus TEePBUYHOTO
KU3HEHHOT'O OMbITa 00YYatOUIUXCS.

YcBoeHHE MPOrpaMMHOrO Marepuaia 1o (U3UKE BBI3BIBAET OOJIBIINE
3arpynHenust y oOydaromuxcs ¢ 3IIP, mostomy Teopus uzyyaercss 6€3 BBIBOJIOB
CIOXHBIX (hopmys. 3aiauu, TpeOyolue MPUMEHEHHS CII0KHBIX MaTEMAaTUYECKHUX
BbIUMCIECHUNA M (QOopMys, B OCOOEHHOCTH TaKHX TeM, Kak «MexaHuueckoe
IBUKEHUEY», «ApxumenoBa cuia», «MexaHuudeckas 3HEpPrus», «NEKTPUUYECKUE
ABJICHUS», «DJEKTPOMATrHUTHBIE SIBIICHUS», DPEIIAIOTCS B KIAcCe C MOMOIIBIO
YUUTEJIA.

Oco0oe BHUMaHUE NMPU U3YyYEHUU Kypca (PU3MUKHU YAENSIeTCs] MOCTAaHOBKE U
OpraHu3aliyd OHKCIEPUMEHTa, a TaKXe IPOBEICHUI0 (MMPEUMYIIECTBEHHO Ha
KaXXJIOM ypOKe) KPaTKOBPEMEHHBIX JIEMOHCTpAIMil (BOZMOXKHO C MCIOJIb30BaHUEM
ANEKTPOHHOUN JeMoHCcTpanuu). HekoTopbie TeMbl 00513aTeIbHO JOMKHBI BKIIIOYATh
OTOpHBIE JTA0OpaTOpHbIE PabOThI, KOTOPHIE PAa3BUBAIOT YMEHHME MOJIb30BATHCS
IPOCTEUIIMMHU TPpUOOpaMH, aHAIU3UPOBATh MOJYYCHHBIC AaHHbIE. B cBsizu C
OCOOCHHOCTSMHM  TIOBEJEHUS U  JeATeNbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh,  HEOPTaHU30BAHHOCTH)  MPEAYCMOTPEH  CTpOXKANIIMiA
KOHTPOJIb 32 COOJIOJCHUEM TNPAaBHJI TEXHUKHA OE€30MacHOCTU MPH TMPOBEACHUU
71a00paTOPHBIX U MIPAKTUYECKUX padoT.

bonbiioe BHUMaHWE TNpU U3yYeHUH Qu3uku mnoapoctkamu ¢ 3[IP
oOpamraercsi Ha OBJIAJICHHE WMHM TPAKTHUYECKUMH YMEHUSMU W HaBBIKAMH.
[IpenycmaTpuBaeTcsi yMEHbIICHHE 00beMa TEOPETHUECKUX CBEJICHUMN, BKIIOUCHHE
OTHEIBHBIX TEM WU MEJbIX pa3feloB B MaTepHalibl [JIsi  0030pHOrO,
03HAKOMUTEIBHOTO WU (PaKyIbTaTUBHOTO M3yueHus. [lpeniaraercs ymMmeHbIIeHUE
o0beMa MaTEeMaTHYECKUX BBIYMCICHMA 3a CYET YBEIMYECHHUS KadeCTBEHHOTO
OMNUCAHUS ABJICHUN U TPOLECCOB.

JlocTaTOuYHOE KOJIMYECTBO BPEMEHU OTBOJMUTCS HAa pPacCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBsI3b (PU3UKU C JKU3HBIO, C TEMU SBICHHUIMH,
HaOJIOICHUSIMU, KOTOPBIE XOPOIIIO N3BECTHBI YICHUKAM U3 UX KU3HEHHOTO OIBITA.
MakcuManbHO ~ MCHOJIB3YIOTCSL ~ MEXKIPEIMETHBIE  CBSI3HM C TAKUMU
JTUCHUIUIMHAMH, Kak reorpadwus, Xxumus, Ouonorus, T.K. oOydarommecs: ¢ 3IIP
0COOEHHO HYXIATCS B IPENOJHECEHUU OJHOIO U TOTO K€ y4eOHOro Marepuasa
B Pa3NUYHBIX aClEKTax, B €ro BapbHUPOBAHUHU, B HEOJHOKPATHOM IMOBTOPEHUH U
3aKpEIUICHUM TIOJYyYEHHBIX 3HAHUM W NOpakTH4ecKux ymeHuu. [lo3Bomss
paccMaTpuBaTh OAWUH W TOT € Y4YEOHBIM Marepuana ¢ pa3HbIX TOYEK 3PEHUS,
MEXIpPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro Jy4llleMy  OCMBICICHHIO, Ooee
MIPOYHOMY 3aKPETUICHUIO MOJYUYEHHBIX 3HAHUM U MPAKTUUECKUX YMEHUI.



Buabl gesreabHocTu odyvyawmuxcsa ¢ 3IIP, o0yciaoBiieHHbIe 0cO0bIMHU
0o0pa3oBaTeJIbHBIMU MOTPEOHOCTAMM W 00eclneYrBAOUIHE OCMBICICHHOE
OCBOCHHE COAep:KAHNU 00pa3oBaHus MO npeamery «Pu3nka»

Copeprxanue BUAOB esTenbHOCTH oOyuaromuxcs ¢ 3I1P Ha ypokax ¢uszuku
ompenensercss MX O0coObIMH 00pa3oBaTelbHBIMM MOTpeOHOCTSIMU. [lomMuMo
mupoko ucnosibdyembix B AOOII OOO oOmux nis Bcex oOydaromuxcs BUAOB
JESATENbHOCTU CIEAYET YCHWIUTh BUABI NEATEIbHOCTH, CIEU(PUUHBIE IS JaHHOU
KAaTeropuu JIeTel, OO0EeCleUYMBaIOIIME OCMBICICHHOE OCBOEHUE COJEP KAHMS
o0pa3oBaHus MO NPEIMETY: YCHIEHHE NMPEAMETHO-TIPAKTUYECKON AESTENbHOCTU C
aKTUBU3AIlMEN CEHCOPHBIX CUCTEM; OCBOCHME MAaTepHalla C ONOPOM Ha ajIrOpUTM;
«TIOLIAroBOCTh» B HW3YyYEHHHM MATEpUaia; HCIOIb30BAHUE JTONOJIHUTEIBHON
BU3YaJbHOM OMOpHI (CXeMbl, IIa0JIOHBI, OMOpPHBIE TAOJIUIbI); PEYEBOM OTYET O
IPOLIECCE M PE3yJbTATE JACSATEIbHOCTH; BBIIOJIHEHUE CIHEHHAIBHBIX 3aJaHUM,
00ecreynBalouX KOPPEKIHUIO PETYIALNN y4eOHO-TI03HABATEIbHON J1€ATETbHOCTH
U KOHTPOJIb COOCTBEHHOT'O pPe3yJibTata.

Hnst obyuarontuxcst ¢ 3IIP cyiiecTBEHHBIM SIBISIOTCS TpHEMBbI PabOThI €
JIEKCUYECKUM MaTepuasioM 1o npeamery. [IpoBogutcs cnernuanbHas padbora mo
BBEJICHUIO B aKTUBHBIN CII0Baph 00YUYAIOIIMXCSl COOTBETCTBYIOIIEH TEPMHUHOJIOTUH.
N3yyaemble TepMHHBI BBOJSATCS Ha IMOJHMCEHCOPHOW OCHOBE, 00s3aTenbHa
BU3YaJbHasl TMOJAJEPAKKA, aJTOPUTMBI PaOOTHI C OIpPEACIICHUEM, OMOPHBIE CXEMBI
JUISl aKTyaIu3aluy TEPMUHOIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTSIMU O0YUYAOIIUXCS C
31IP, npu nminaHupoBaHUM PaOOTHl YUEHHKa Ha YpOKE CIIeyeT MPUIEPKUBATHCS
CIEAYIOINX MOMEHTOB:

1. Tlpm ompoce He0oOXOAMMO: J[JaBaTh alTOPUTM OTBETA; pa3peliaTh
M0JIb30BAaThCSl IIJIAHOM, COCTABJIEHHBIM IPU MOJATOTOBKE JOMAIIHErO 3aJIaHMS;
JaBaTh OOJBIIE BPEMEHU TOTOBUTHCA K OTBETY y JOCKH, pa3pemaTrh IenaTh
IpeBapUTEIbHBIC 3aITUCH, MIOJIH30BATHCS HATIISTHBIMH MTOCOOUSIMHU.

2. Ilo BO3MOXKHOCTH 3aJlaBaTh OOYYAIOIMMCS HABOJSAIIME U YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE MOMOTYT UM MOCJIEIOBATENBHO U3JI0KUTh MaTepurall.

3. CuctemMaTu4ecku MpoBEPsTh YCBOGHUE MaTepuaja o TeMaM YPOKOB, IJIs
CBOEBPEMEHHOI'0 OOHAPY>KEHUS POOETIOB B MPOILEIIIEM MaTepuare.

4. B mporecce u3y4eHHMs HOBOIO MaTepuala BHUMAHUE YYEHHKOB
oOpamaercsi Ha HauboJiee CIOXKHBIE pasfenbl u3ydaemor Tembl. Heobxomumo
yame oOpamarbcs K HUM C BONPOCAMHU, BBICHSAIOIIMMHU MOHUMaHHE y4eOHOro
Marepuajia, CTUMYJIMPOBATh BOIPOCHI NPHU 3aTPYIHEHHUAX B YCBOEHHU HOBOIO
Marepuania.

Mecto yyeOHoOro npeamera «Pu3uka» B y4eOHOM IUIaHe
B cootBerctBUM ¢  @DenepanbHbIM  TOCYJapCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011eTr0 00pa3oBanus y4eOHbIN mpeaMeT «Du3uKa» BXOIUT
B IpeAMETHYIO0 00JacTh «ECTECTBEHHbIE HAyKW» M SIBISETCA O0S3aTE€NbHBIM IS
m3yuenusi. Copepkanue ydeOHoOro mnpenmera «@Dusnka», TMPEJCTaBICHHOE B
paboueir mporpamme, cootrBeTcTByeT PI'OC OOO, ocHOBHON 00pa3oBaTeIbHOM
[porpaMMe OCHOBHOTO 00miero o0pa3oBaHus, aJalTUPOBAHHOW OCHOBHOM



o0pa3zoBaTeIbHON MporpaMMe OCHOBHOTO 00IIero oOpa3oBaHUsi 00y4arolmUXCs ¢
3a/IepKKOM Ticuxuuyeckoro pa3Butus. Ha uzydenue ¢usuku (0a30BbId ypOBEHb) Ha
YpOBHE OCHOBHOTO 00Iero oOpa3zoBanus oTBoauTcs 238 uvacoB: B 7 kiacce — 68
yacoB (2 Jaca B HeJemo), B 8 kiacce — 68 wacoB (2 vaca B Henmenro), B 9 kiacce —
102 uvaca (3 yaca B HeEIIO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeb JAeIaeT BEIOOP MPOBEICHUS
7ab0opaTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O roCy/1apCTBEHHOI'O IK3aMEHa o ¢dusnke.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIET0 MHPA.

@dusuka — HayKa o npupoje. SBienus npupoasl. Pu3snyecKue sBICHUS:
MEXaHUYECKUE, TEILUIOBBIE, JIEKTPUUYECKHE, MATHUTHBIE, CBETOBbLIE, 3BYKOBBIE.

®duznyeckue BennuuHbl. M3mepenne gpusznueckux BenuunH. Gusnueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKU U3Y4alOT IPUPOAY.
EcTecTBeHHOHAYYHBIN METO/] TO3HAHUS: HAOIIOAEHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmrogaemMoro sBiaeHus. Onucanue GU3NYECKUX SBJIECHUHN C TOMOIIBIO0 MOJETIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE
SIBIICHUSL.

2. dusznueckue TpUOOPHI U MpoLIeaypa MPSIMBIX U3MEPEHHUI aHATIOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

OrnpeienieHue 1EHbI JASICHUS KBl U3MEPUTEIILHOTO prbdopa.

N3mepenue paccTosHu.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

OnpeneneHue pasMepoB MajlbiX Tell.

N3mepenue TeMrnepatypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETpPA U

NaTYMKa TEMIEPATYpPBI.

6. IlpoBenenue ucciaeaoBaHus MO MPOBEPKE TMIIOTE3BI: NATbHOCTD MOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIIBHO, TeM O0JIbllie, YeM OOJIbIIIe BhICOTA
nycKa.

Paznea 2. IlepBoHayajibHbIe CBe/ICHHSI 0 CTPOCHHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrxeHne yactul] Beuecta. CBsI3b CKOPOCTH JIBUKEHUS YACTUIL C
TeMIiepatypoii. bpoynosckoe aBmxkenue, nuddysus. BzanmoneicTeue yacTui
BEILECTBA: IPUTSIKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHHSI BELIECTBA: CTPOCHUE Ta30B, KUIAKOCTENH U TBEPIBIX
(kpucTtamndeckux) Ten. B3aumMocBa3b MEK 1y CBOMCTBAMU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBH)KCHHSI.

2. Habmonenue nuddysun.

3. HaGmronenwue siBieHu, O0OBSCHIIOMUXCS MTPUTSHKECHUEM TN
OTTAJIKUBAHMEM YaCTUII BEILIECTBA.

Jlabopamophuie pabomot u onvimot.

1. OlleHKa TUaMeTpa aToMa METOJIOM PSAJIOB (C UCIOIb30BAHUEM
doTtorpaduwuii).

2. OmbITHI 110 HAOIIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBu:keHMe M B3aUMOAelicTBHE TeJl.

MexaHnueckoe aBuxkeHuEe. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHssi CKOpOCTh IPU HEPABHOMEPHOM ABHKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUSI.

SIBnenue nHepmu. 3aKOH MHEpIMH. B3anMoieiicTBre Te Kak NpuyrHa
M3MEHEHHUsI CKOPOCTH JIBHKEHU Tell. Macca kak Mepa HHEepTHOCTH Teda. [ImoTHOCTh
BemiecTBa. CBs3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BELIECTBRA.
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Cuna kak xapakTepuCcTHKa B3auMoAerucTBus Ted. Cuiia ynpyrocTy 1 3aKOH
I'yka. U3Mepenune cuiibl ¢ HOMOIIBI0 TMHAMOMETpPA. SIBIE€HHE TATOTEHUS U CUJla
TshKecTH. Cuila TSOKECTH Ha Apyrux uiaHerax. Bec rena. Hesecomocts. Cnoxenue
CWJI, HAIIPaBJIEHHBIX 110 OAHOW NpsAMoil. PaBHoelcTByromas cwil. Cuma TpeHus.
TpeHune CKOIbKEHUS U TPEHUE MTOKOsl. TpeHrne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro IBMKEHUS Tea.
N3mepenne ckopocTy IPSIMOJIMHENHOTO ABUKCHUS.
HaGnronenue siBieHUs: HHEPLUHU.
HaGmronenne n3MeHeHus: CKOpOCTH MPU B3aUMOICUCTBUU TeJ.
CpaBHeHME MAcC IO B3aUMOJICMCTBUIO TEIL.
Ciio)keHue Cujl, HAaPaBJICHHBIX MO OJHOM MPSIMOM.
JIaﬁopamoprle paﬁombt U onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUS (IIapUKa B )KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMJIS U TaK JaJiee).
2. OmnpeneneHue cpeaHell CKOPOCTH CKOIbXKEHUs OpyCcKa WU IIapuKa 1Mo
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue MmIOTHOCTH TBEPAOTO TEIA.
4. OMBITBI, IEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsiKeHus (nedopmariym)
NPY>XKUHBI OT PUI0KEHHON CHUJIBI.
5. OmnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT
Beca Teja U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasznen 4. JlaBineHue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

JHaBnenue. CriocoObl yMEHBIIIEHUS M YBEJIMYCHUS JaBiieHus. J[aBineHue rasa.
3aBUCUMOCTD JIaBJIeHUs ra3za oT 00bEMa, Temnepatypsl. [lepenava naBnenus
TBEPABIMU TEIAMU, KUIAKOCTAMU U razamu. 3akoH [lackanda. [lTneBMaTnueckue
MAaIIuHbI. 3aBUCUMOCTb JIaBJICHUS KUJKOCTH OT MIyOUHBL. ['mapocTaTuueckuii
napanokc. Coobiaromuecs cocynbl. [ uapaBinueckie MeXaHu3MBbl.

ATtmocdepa 3emiu u atMmocpepHoe AaBieHue. [[puduHbl cyiecTBOBaHUS
BO31ymIHON 00onouku 3emun. OnbiT Toppuderu. U3mepenne atMmochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO aBJICHUS OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuGops! 115 U3MEepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlericTBUE )KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. BrITankuBaromas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. BoznyxomiaBanue.

Jemoncmpauuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
Coobmaronyecst COCYIbl.
['mnpaBanyueckuit mpecc.
[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHS.
3aBUCUMOCTbH BBITAJKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela
Y TIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBHITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcnoBue n1aBaHus TeIl: IUIaBAHUE WJIU ITOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.
Jlabopamopnwie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTpyKEHHOM B
YKUJIKOCTh YaCTH Tea.
2. OmnpeneneHue BHITAIKMBAIOIICH CUJTBI, JEWCTBYIOIICH Ha TEJO,
IIOI'PYKEHHOE B JKUIAKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIIKUBAIOIIEN CHIIBI, IEVCTBYIOIIEH HaA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAOLIEH CUIIBI,
JNEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOU B KUIKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.
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5. KoHcTpynpoBanue apeomMeTpa WK KOHCTPYUPOBAHUE JIOJKH U
OIIpeJIeNIEHUE €€ IPy30N0ABEMHOCTH.

Paspnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIyar, 0JIOK, HaKJIOHHAs MI0CKOCTh. [IpaBuio
paBHOBecus priuara. [IlpuMeHeHue npaBuia paBHOBECHS pblyara K 0J0Ky. «30J0Toe
npaBuwio» mexanuku. KII/] npocteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprus. Kunetuueckast 1 HOTe€HUMAIbHAS DHEPTUA.
IIpeBpamenne 0JHOTO BU/Ia MEXAHUYECKOM SHEPTUU B APYroil. 3aKOH COXPAaHEHHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnule padbomot u onvimot.

1. Ompenenenue padbOThI CUJIbI TPEHUS ITPU PABHOMEPHOM JIBM)KEHUH TeJla o
TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccrnenoBanue yciioBHIl paBHOBECHS pblyara.

3. N3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOM SHEPIHUHU.
8 KIIACC

Pa3nen 6. TenioBble sIBJIEHHS.

OCHOBHBIE TTOJI0KEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Macca v pa3Mepsl aTOMOB U MOJIEKYJ1. OTIBIThI, TOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mogenu TBEpAOTO, )KUAKOTO 1 Ta3000pa3HOT0 COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopdHbie Tena. OObsICHEHHE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPIBIX TEJ Ha OCHOBE MOJI0KEHUN MOJIEKYJISIPHO-KHUHETUYECKON TEOPHH.
CmauunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTue.

Temnepatypa. CBsizb TEMIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO ABUKECHUS
yactuil. Buyrpennsis sneprus. CriocoObl H3MEHEHUSI BHYTPEHHEH YHEPTUU:
TEIJIoTepe1ada U CoBepIlieHne padoThl. Buabl Teruionepeauu: TermIonpOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonngecTBo TeIw1oThl. Y AenbHasA TEINIOEMKOCTE BellecTBa. TeruiooOMeH U
TEIIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO Oaanca. [imapnenue u oTBepaeBaHue
KPUCTAJUTMYCCKHUX BEIIECTB. Y AebHas TerioTa miaBieHus. [lapoodbpa3oBanue u
koHaeHcanus. Micnapenue. Kunenue. Y nenbHas TEIUIoTa Mmapooopa3oBaHus.
3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxuocThs Bo3myxa.

DHeprus TOIIMBa. Y AelbHas TEIJIOTa CrOpaHMUs.

[Tpununer padots! TemnoBbix aurateneit KI1/I TemmoBoro asurarerns.
TernoBkle IBUTaTeNIM U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Hab6mronenre OpoyHOBCKOTO JTBUKCHHS.

Ha6monenne nuddysun.

HabGmonenne siBJCHNUNM CMaYMBaHUS M KalTWJUISIPHBIX SBICHUH.
Hab6moneHne TermioBoro pacmmpeHus Tel.

W3meneHne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HarpeBaHUHU TN
OXJIQXKICHHU.

[IpaBuita u3MepeHust TeMIEpaTypshl.

Bunbr Terionepenayn.

OxnaxieHre TPy COBEPIICHUN PaOOTHI.

Harpesanue npu COBEpILLICHHN pa0bOThl BHEIITHUMU CHUJIAMHU.

10 CpaBHEeHHE TETUIOEMKOCTEHN PA3IMYHBIX BEIIECTB.
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11. HabGnronenue kuneHusl.
12. HaGnroieHrie moCTOSTHCTBA TeMIEPaTyphl IPU TUIABICHUHU.
13. Mojienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamophuie padomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

4. OmpeperneHue JaBJIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro
00bEMa U HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rUMoOTE3bI JIMHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGnroneHue n3mMeHeHusl BHYTPEHHEH SHEPTUU Tejia B Pe3ybTaTe
TEerIonepe1au U paboThl BHEITHUX CHIIL.

8. HccnenoBanue siBI€HUS TEMJI000MEHA MPU CMENTUBAHUH XOJIOIHOU U
ropst4ei BOJBI.

9. OrnpenesieHue KOJIMYECTBA TEMJIOTHI, MOJYYEHHOTO BOJIOW MPH
TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnpeienieHne yieIbHOM TEIMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeeneHue yiebHON TEIIOTHI TJIABJICHUS JIbJIA.

Paznen 7. JinekTpuyeckre 1 MATHUTHbBIE SIBJICHUS.

Onektpu3zauus Teil. [[Ba poaa 3JeKTpUUECKUX 3apAnoB. B3anmoneiictBue
3apsbKEHHBIX Tel. 3akoH KysoHa (3aBUCMMOCTh CHITBI B3aUMOIEHCTBUS 3apsKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIaMu ).

Onekrpuueckoe nosie. Hanpspk€HHOCTD anekTpuyeckoro noii. [IpuHmun
CYIEPIO3ULIMU IEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3aps10B. DJIEeMEHTAPHBIA 3JIEKTPUUYECKUAN 3apsi.
Crpoenue aroma. [IpoBOAHUKHN U AUDIIEKTPUKH. 3AaKOH COXPAHEHUS dJIEKTPUUECKOTO
3apsiaa.

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
HcTouHrky MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEII0BOE,
XUMUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas nenb. Cuia Toka. DIEKTPUUECKOE HANPSHKEHUE.
ConpoTtuBieHue NPOBOAHUKA. Y IeIbHOE COPOTUBIICHHE BelllecTBa. 3aKoH Oma Jist
y4acTka uenu. [locinenoBarenbHoe u mapajuieIbHOE COEAUMHEHUE ITPOBOJHUKOB.

PaGoTa 1 MOIITHOCTH AIeKTpUUecKoro Toka. 3akoH [[xoyns—Jlenma.
DNEKTPUIECKHUE TIENMU U OTPEOUTENN AIEKTPHUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHUTHL. B3anMonencTBUE MOCTOSHHBIX MArHUTOB. MarHutHoe
nose. MaruuTtHoe 1mosie 3eMJId U €ro 3HauYeHHE JUIsl )KU3HU Ha 3emiie. OnbIT DpcTea.
MarauTHoe 10J€ INEKTPUIECKOr0 TOKA. [ [puMeHeHne 3JIEKTPOMaruHuTOB B TEXHUKE.
JleficTBre MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA. MCroib30BaHue 3JIEKTPOABUTATENIEN B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenne >meKTpoMaruHuTHOW uHAYKIMU. [IpaBuio Jlenna.
OnektporeHepatop. CrocoObl MONTYUYEHUS IIEKTPUUYECKON IHEPTHH.
DNEKTPOCTaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

DJIeKTpU3alus Tell.

JIBa pojJ1a 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuuecKast MHIYKIIHSI.
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5. 3aKOH COXpaHEHUS IECKTPUUYECKUX 3aPSIA0B.

6. IIpOBOOHUKYN U TUAIIEKTPUKHU.

7. MonaenupoBaHu€e CUIIOBBIX JIMHUW JJIEKTPUUECKOTO TOJIA.

8. HMcTOYHHMKM OCTOSAHHOT'O TOKA.

9. JlencTBus 3JIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKUIN TOK B KHUJKOCTH.

11. I'a30BBIM pa3ps.

12. I3Mepenne cuiibl TOKa aMIIEPMETPOM.

13. MI3MepeHnune 3JeKTpUIECKOro Haps>KeHUsT BOJIbTMETPOM.

14. PeocTaTt 1 Mara3uH COIPOTUBIICHUN.

15. B3anMo1ecTBME NOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHUEe HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MarHUTA.

17. MoaenupoBaHUE€ MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MaruuTHOE 1noJie ToKa. DJIEKTPOMATrHHUT.

20. JleficTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

22. UccnenoBanue sIBICHUS 3JEKTPOMArHUTHOW UHIYKIINH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HANPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €T0
BO3HUKHOBEHMUS.

25. DIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1. OmnbITHI IO HAOJIOACHUIO JICKTPHU3ALUU TEJI UHAYKIIUEH U TIPU
COIIPUKOCHOBEHUH.
2. HccnenoBanue IEUCTBUS DIEKTPUUECKOTO I10JIS HA IPOBOJAHUKU U

JIUDJICKTPUKHU.

COopka 1 npoBepka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKA.

N3mepenue u peryinmpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YE€PE3 PE3UCTOP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSYKEHUS HA PE3UCTOPE.

7. OnBITBL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTbD JJIEKTPUUYECKOTO
COIIPOTHUBIICHUS IPOBOJHUKA OT €T0 JJIMHBI, IUIOLIAIA OIEPEYHOTO
CEUYCHUS U MaTepuala.

8. IIpoBepka mpaBuiia CI0XKEHUS HANPSIKEHUN TP MOCIEA0BATETBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IIpoBepka mpasuia Juisl CHIIBI TOKA IIPU MTApaIJIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

10. Onpenenenue padoThl IEKTPUUECKOTO TOKA, UTYIIETO 4epes pe3ucTop.

11. OnpeneneHrne MOIHOCTHU 3JIEKTPUUECKOT0 TOKA, BBIAEISIEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsKEHUS HA HEW.

13. Onpenenenne KII/] narpeBarensi.

14. MccnenoBanme MarHuTHOIO B3aUMOJCUCTBHS ITOCTOSSHHBIX MAarHUTOB.

15. I3y4eHne MarHuTHOTO TOJIsI TOCTOSIHHBIX MArHUTOB TP X O0BENHEHUN
Y Pa3/ICIICHUMN.

16. MccnenoBanue neMCTBUS ANEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KATYIIKU
C TOKOM M MarHuTa OT CHJIbl TOKa U HaIIPaBJICHUS TOKA B KATYLIKE.

18. MI3yueHue AercTBUS MAarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3yueHue padoThl 3J1€KTPOABUTATENS.

20. U3mepenune KIIJI anexTpoaBuratenbHON yCTAaHOBKHU.

21. OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JICKTPOMATHUTHON MHIYKIWH:
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HCCIIEIOBAHNE N3MEHEHUI 3HAUYCHMS U HAIIPABJICHHUS] MHIAYKIHOHHOIO TOKA.
9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe nBumxenue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTENBEHOCTh MEXaHUYECKOTO JBHKEHUS. PaBHOMEPHOE NMPAMOJIIMHEWNHOE
nerxkenue. HepaBHomepHoe nipsiMosIMHEHOE ABMKEHUE. CpeaHssi 1 MTHOBEHHAs
CKOPOCTb TeJIa IIPY HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE NpAMOIuHEHHOe BkeHne. CBoOOaHOE
nagenue. OnbITel ['anuies.

PaBHOMEpHOE IBMXKEHHE 110 OKPYKHOCTH. [lepuoa u yactora 0OpaleHus.
JluneriHas u yriioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTtona. Bropoui 3akon Herotona. Tperuit 3akon HeroToHa.
[TpuHIUIT CYyNEpNO3UILINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHUs: CUJIa TPEHUSI CKOJIBXKEHHUS, CUJIa
TPEHUSI TOKOS, IPYTUE€ BUIbI TPEHUS.

Cuna TSKECTH 1 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOpeHHe CBOOOTHOTO
nageHusd. /[mkenue manet Bokpyr ConnHua. [lepBas kocmMuyeckass CKOpOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue matepuaibHOM TOUKU. AOCOIIOTHO TBEPIOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TskeCcTH.

Nmnynec tena. U3menenne nmnyibea. Mmiynbe cunbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexanundeckasi paboTta 1 MOITHOCTb. PaboTa cui TskecTH, ypyrocTH, TPEHUSI.
Cas3b sHepruu u padotsl. [loTeHManbHas SHEPTUA Teja, MOJHATOTO Hal
NOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHast S3HEPTUsl CoKaToU NMpykuHbl. KuHeTnueckas
sHeprus. Teopema 0 KHHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPTHH.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO BUYKEHUS Tela OTHOCUTENILHO Pa3HbIX Tel
OTCYETA.
2. CpaBHeHME NTyTel U TPACKTOPUM ABUYKEHUS OJTHOTO U TOTO )K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
HN3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.
HaGmronenue nBr>keHus Tela Mo OKPY>KHOCTH.
HaGmronenrne MexaHUYeCKHUX SIBICHUH, IPOUCXOISAIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3HKH.
7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U JEUCTBYIOIIEH Ha HEro
CHUJIBI.
8. HaOmronenue paBeHCTBA CHII PU B3aUMOJICUCTBHUH TEII.
9. HM3meHeHue Beca Tesa pU YCKOPEHHOM JIBH)KCHUU.
10. [lepenaya nmmyiibca npu B3auMOJEHCTBUU TE.
11. [IpeobpazoBanus SHEPTUN TTPU B3aAUMOICHCTBUN TEN.
12. CoxpaHEHHE UMITyJIbCca IPU HEYIPYTOM B3aUMOJECHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJICHUCTBUU.
14. HaGmromenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHe MEXaHWYECKON IHEPTUHU TIPH CBOOOTHOM TaJICHUH.
16. CoxpaHEeHHE MEXAaHUYECKOM SHEPIUU MIPU ABUKEHUHU TeJa MO/ AeHCTBUEM
MPYKUHBL.
Jlabopamopnuie padbomot u onvimol.
1. KoHcTtpynpoBaHue TpakTa sl pa3roHa u JaJbHEUIIEr0 paBHOMEPHOTO
JBH>KEHUS IIAPUKA WIN TEIEKKH.
2. OmpeneneHue cpeHEN CKOPOCTH CKOTBKEHHS OpyCKa WIIM IBHKCHUS
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[IapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue yCKOPEHUs Tella IPU paBHOYCKOPEHHOM JIBHKEHHH 110
HAKJIOHHOU INIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTHU IyTH OT BPEMEHHU MTPU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HauaJbHOU CKOPOCTH.

5. IIpoBepka runoresbl: €Ciau MpU PaBHOYCKOPEHHOM JBUKEHUU 0€3
HAYaJIbHOM CKOPOCTU MyTH OTHOCSTCS KaK psJl HEYETHBIX YHUCE, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHU OJAMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHHS CKOJIBKEHUSI OT CHIIbI
HOPMAJIbHOTO J1aBJICHHUS.

7. Omnpenenenue k03 pureHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

9. Omnpenenenuie pabOThl CHUIIbI TPEHUSI P PABHOMEPHOM JIBUKEHUU TEJA 110
TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpesienienre paboThl CUITBI YIPYTOCTH MPU MOABEME Ipy3a ¢
UCIOJIb30BaHUEM HETOJBHKHOTO U TIOJABHKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue Ko1e0aHUSA U BOJIHBI.

Konebarenbnoe nBmkenne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOAHUMN: IEPUOI,
4acToTa, aMIUIUTyAa. MaTeMaTHuecKuil ¥ npyXKUHHbIA MasTHUKH. [IpeBpaienue
SHEPTUU MPH KOJIEOATEITHHOM JIBH)KEHUH.

3aryxaromue Konebdanus. Boinyxennsie konedanus. Pezonanc.
Mexanundeckue BosHbI. CBOMCTBAa MeXaHUYECKUX BOJIH. [Ipo1oibHBIE U TTOTIEpEYHbBIE
BOJIHBI. J{JTMHA BOJIHBI M CKOPOCTH €€ pacipocTpaHeHHs. MeXaHn4yecKue BOJIHBI B
TBEPIOM Tele, CEHCMUYECKHE BOJIHBI.

3Byk. I'pomMKoCTb 3ByKa 1 BbicoTa ToHa. OTpaxeHue 3Byka. IH}pa3Byk u
YJIBTpa3BYK.

o

Jemoncmpayuu.
1. HaGmronenue xosnebaHuM TEN MO IEUCTBUEM CUIIBI TSKECTH U CHUIIBI
YIPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroneHne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.
PacnpocTpaneHnue mpoaoJIbHBIX M OTIEPEYHBIX BOIH (HA MOJICIIN).
HaGmromenne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKHUM pe30HAaHC.
./Iaﬁopamopubte pabomel u onvimol.
1. OmpeneneHne 4acTOTHI M MIEPHO/ia KoJIeOaHU MaTEMaTHIECKOTO
MasiTHUKA.
2. OmpeneneHre 9acTOTHI M IIEPHOJIa KOJICOaHUH TTPY>KMHHOTO MasSTHHUKA.
3. HccrnenoBanue 3aBUCHMOCTH MEpHOJIa KOJIeOAHUH ITOBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH TIEPHO/Ia KOJICOAaHUI TIPYKUHHOTO MasTHUKA
OT MaccChl rpysa.
5. IIpoBepka HE3aBUCHMOCTH TIEPHO/1a KOJIeOaHHM Tpy3a, IMOJBEIICHHOTO K
HUTH, OT MacCCHI Tpy3a.
6. OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHO/Ia KOJICOaHHIA
MPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. 3mepeHne yCKOpeHHs: CBOOOIHOTO TaJICHUS.
Pa3znen 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMAarHuTHbHIE BOJIHBI. CBOMCTBA
37eKTpoMarHuTHHIX BOJH. [1Ikama anexkTpoMarHuTHBIX BOJH. Micnonbs3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.
DJIeKTpOoMarHuTHas rpupoja ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA
CBeTa.
Jemoncmpauuu.
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1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padomot u onvimot.

1. M3ydeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIBLHOTO
TenedoHa.

Paspnen 11. CBeToBbIC IBICHUA.

JlyueBas mozens cBeta. Mictounuku csera. IIpsaMonnHenHoe pacupocTpaHeHue
ceeta. 3atmMenust Connua u Jlynel. Otpaxkenue ceta. [mockoe 3epkano. 3akoH
OTpPa)KEHHUs CBETA.

[Ipenomiienue cBera. 3akoH npenomiieHus cBeta. lloiHoe BHyTpeHHEee
OTpakeHue cBeTa. VICronp30BaHUE MTOTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX
CBETOBOJIAX.

Jlunza. Xon myueii B tua3e. Ontuueckas cucrema oroanmnapara, MUKpOCKOTa
u Teneckona. ['na3 kak ontuyeckas cucteMa. biM3opyKkocTs U JaIbHO30PKOCTb.

Paznoxxenune 6enoro ceeta B criekTp. OnbiTel HetoToHa. ClioxkeHue
CIIEKTpaJbHBIX LIBETOB. J{ucniepcus cBera.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuenue n300pa’keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue caera.
OnTuueckuii CBETOBO/I.
Xon ydelt B coOuparoiie JuH3e.
XO0J Iyder B pacCeUBAIOLIEH JIMH3E.
[Tony4yenue nzo0paxeHnt ¢ TOMOIIBIO JIMH3.
. IlpuHnun neicTBusa poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Monenb riasa.
11. Paznoxxenue 6enoro cBeTa B CIEKTP.
12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yTIJla OTPa)KEHUs CBETOBOTO Jiy4a OT yIJia
naJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MPEIMETa B INIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCMMOCTH YIJIa MPETOMJIIEHUS CBETOBOT'O Jy4a OT yria
NaJCHUS Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuyenue n300paKeHUM C TOMOIIBIO COOMPAFOITIEH JTMH3HI.

5. Ompenenenrie GOKYCHOT'O PACCTOSIHUS M ONITUYECKON CHIIBI COOMparomen
JIUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OMBITHI 0 BOCTIPHUTHIO I[BETA MIPEAMETOB MPHU WX HAOIIOICHNHN Yepe3
I[BETOBBIC (PMIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnsitel Pezepdopna u mnanetapuas moaens atoma. Mogens atoma bopa.
Hcnyckanue n nornomeHne ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PannoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO
aapa. Hyknonnas mogens atoMHOro sigpa. M3oronel. PannoakTuBHbIE pEeBpaLICHUS.
IIepuon nmomypacmamga aTOMHBIX SIIEP.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHUSI 3apsIOBOIO U MAaCCOBOTO YHUCE.
DHeprus cBsi3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTrUM. Peakiuu cunTesa u
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

SAnepHas sHepreTuka. JlelcTBUA paIMOAKTUBHBIX U3JIyYCHUN HA KUBbIE
OpPraHu3MBl.

Jemoncmpauuu.

1. CHexTpbl U3JIy4YeHUS U MOTJIOUICHHUS.
2. CrnekTpbl pa3IMyHbIX Ta30B.
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Cnektp Bogopoaa.

HaGmonenue TpekoB B kamepe Buibcona.

Pabota cuéTurka HOHU3UPYIOMIHUX U3TYUESHU.

Peructpauus u3nydeHus: NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamoprte pabomul u onvimol.

o Halmonenue CrionIHbIX U JIMHEHUYATHIX CIIEKTPOB U3JTYUYEHHUS.

o HccnenoBanue TPEKOB: U3MEPEHUE YHEPTUU YACTHULIBI IO TOPMO3HOMY IYTH (110
dotorpadusim).

o I3mepenue paguoakTUBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO-0000IAIOIMI MOYIb PEIHA3HAUEH ISl CUCTEMAaTU3aluu U
000011IeHHs PEMETHOTO COJAEPKAHUS U ONbITA JEATENBHOCTH, TPUOOPETEHHOTO
P U3yYEHUHU BCETO Kypca (PU3UKH, a TAaKKe ISl TOJTOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY JK3aMEHY 1Mo (pu3uke Aj1s1 00ydaronuxcs, BhIOpaBIIUX ATOT
y4eOHBIN npeaMer.

[Ipu U3ydeHUn JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JeSITEbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBAETCS JOCTUKEHUE MTPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMbIX Pe3yJbTaTOB 00y4YeHHUsI, POpMUPYETCS
€CTEeCTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICI0BAHNUS
SBJICHUN MPUPOJIBI U TEXHUKH, OBJIaJICHHE YMEHUAMH OOBSICHATH (PU3NUYECKue
SBJICHUS, IPUMEHSS MMOJTYUYEHHBIC 3HAHUS, PEIIaTh 33/1a4, B TOM YHUCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO NEATETLHOCTHBIN XapaKTep JAHHOTO pa3jielia pealn3yercs 3a
C4€T TOTO, YTO OOYYaOIIHECs BBHIMOIHSIIOT 3aaHus, B KOTOPBIX UM IMPEJIaraeTcs:

Ha OCHOBE IMOJIYYeHHBIX 3HaHUW PACIO3HABATh U HAYYHO OOBACHSTH
duznueckue sIBICHHS B OKPYXKaIOIEH MPUPOJIE U TTOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEAOBAHMS (PU3HMUECKHUX SBJICHUN, B TOM
YHUCJIe I NPOBEPKHU THIOTE3 U MOJIYYEHHUS] TEOPETHUECKUX BBIBOJIOB;

O0O0BSCHATH HayYHbIE OCHOBBI HAaN0O0JIee BaKHBIX TOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTMH, HAlIpUMEP, MPAKTHUYECKOT0 UCITIOJIb30BaHUS PA3INYHBIX UICTOYHUKOB
SHEPI'UM Ha OCHOBE 3aKOHA NMPEBPAIIEHUS U COXPAHEHUS BCEX N3BECTHBIX BUIOB
SHEPIUHu.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue pu3NKu HA ypOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHuUs HAIIPaBJICHO Ha
JOCTUKEHUE JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbrare uzydenus pu3NKu Ha ypoBHE OCHOBHOTO 00111€eTO 00pa3oBaHus y
oOyyaroierocst 0ynyT chopMUpPOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3YyJIbTATHI B
YacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJIEHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN

(du3nuecKoi HayKu;

- LIGHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U

ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN

buzuKy;

- 0CO3HAHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH

Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCIIPUSITUE ICTETUUECKUX KaueCTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO

MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

- 0OCO3HAHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA

MO3HAHMS MUpPa, OCHOBBI PAa3BUTHS TEXHOJIOTHM, BaXKHEHIIEH COCTABIISIONIEH

KYJbTYpBIL;

- pa3BUTHE HAYYHOMI JTI0003HATEILHOCTH, UHTEPECA K UCCIEA0BATENHCKON

NEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS H SMOUMOHAJIBHOI0 0JI1ATONOJTY Y

- OCO3HAHUE IIEHHOCTH 0€30I1acHOr0 00pasa >KU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MIPABUIJI 0€30MMaCHOIO MOBEICHUS Ha

TPAHCTIOPTE, Ha I0POrax, C MIEKTPUUECKUM U TETIOBBIM 00OPYIOBaHUEM B

JOMAITHUX YCIOBUAX;

- c(OpMHUPOBAHHOCTH HaBBIKa pedICKCHH, MPU3HAHUE CBOETO ITpaBa Ha OIIHUOKY

U TAKOI'0 JK€ MpaBa y Ipyroro 4elaoBEKa;

6) Tpy10BOr0 BOCIIMTAHMS

- aKTUBHOE y4YacCTHUE B PEUICHUHU MPAKTUYECKHUX 3a/1a4 (B paMKaX CEMbH,

o0Opa3oBaTeIbHOM OpraHu3aIluy, TOPOJa, Kpasi) TEXHOJIOTHIECKOW U COIUATbHON

HAIIPABJICHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3NIECKUX 3HAHUN;

- HHTEpeC K MPAKTUUYECKOMY U3YUEHHIO PO eCcCcuil, CBSI3aHHBIX ¢ (HPU3UKOI;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

- OpPHCHTALWsI Ha IPUMCHEHHIE (U3MYCCKUX 3HAHUIT IS PCILICHHS 3a/1a4 B

00J1aCTH OKPYXKAIOLIECH CPEe/Ibl, INIAHUPOBAHHS IIOCTYIIKOB M OLICHKH X

BO3MOXXHBIX IIOCJIEJCTBUI ISl OKPY>KAIOIIEH CPEJIbl;

- OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MTyTeH UX

pelIeHMS;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBUAM COUMAIBHOM U MPUPOIHOH

cpeasbl:

- TOTPEOHOCTH BO B3aMMOJICHCTBHUY MPHU BBITIOJIHEHUU UCCIETOBAHUM U

IPOEKTOB (PU3NYECKON HATIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM

APYTHX; 5

- IOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO

NEeSATENbHOCTD;

- NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM unciie (GOopMyIrpoBaTh

UJICU, TIOHATHUSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHME Ae(DUITMTOB COOCTBEHHBIX 3HAHUHN W KOMIIETCHTHOCTEH B 001aCTH

busuky;



- IJJAHUPOBAHKME CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUIA;
- CTpEMJICHHE AHAJIM3UPOBATDH U BBISBISATH B3aUMOCBS3HM MPUPO/IbI, OOLIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DU3UUECKUX 3HAHUM;

- OLICHKA CBOUX JEUCTBUN C YYETOM BIUAHUA Ha OKPYKAIOLIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MOCIIEICTBHIM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTte ocBOeHUs MporpamMmel 1o (HU3MKe Ha ypOBHE OCHOBHOI'O OOIIEro

oOpa3oBaHus y oOydaromierocsi 0yayT cpopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE M03HABATEIHLHBIC YHUBEPCAIbHbBIE YdeOHbIC TEHCTBHS,
KOMMYHHUKATHBHBIE YHUBEPCAIbHBIC YUeOHbIC TEHCTBUS, PEryISITHBHBIC
YHHUBEpCAJIbHBIC Y4eOHbIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC 1eHCTBHS

ba3oBble Jiornueckue NecTBUA:

BBISBJISTh U XapaKTePHU30BaTh CYIIICCTBEHHBIC TIPU3HAKA OOBEKTOB (SIBIICHHA);

yCTaHABJIMBATh CYIICCTBEHHBIN TPU3HAK KIaCCU(PUKAIIMK, OCHOBAHUS IS

0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B pacCMaTPUBACMbIX (haKTaXx,

JAQHHBIX ¥ HAOJIOJICHUSX, OTHOCSAIIUXCS K (DU3UYCCKUM SBJICHUSIM;

BBISIBJISATH IPHYUHHO-CJICICTBCHHBIC CBS3U NIPH U3yUYECHUN (DU3UICCKUX SIBJICHUHN U

IIPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJBb30BAaHUEM JACAYKTUBHBIX M HHIYKTHBHBIX

YMO3aKJIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (DU3NYECKUX BEIUUHH;

CaMOCTOSATEIILHO BBIOMpATh CMIOCO0 pelieHus: yueOHoM Gpu3nyeckon 3a1auu

(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUS, BHIOOp HanboJsiee MoaXoIsIIero ¢

y4€TOM CaMOCTOSTEIBHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKII HHCTPYMEHT TTO3HAHUS;

IPOBOAMUTH MO CAMOCTOSITENIBHO COCTABICHHOMY TUIAHY OTIBIT, HECIOXKHBIH

(bH3UYECKU SKCTIEPUMEHT, HEOOJIBIIOE HCCie0BaHue (PU3NUECKOTO SBIICHNUS,

OIICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTH HH(POPMAIIUIO, TOTYYEHHYIO B

XOJI€ UCCJIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIICHHUS U BBIBOJIBI IO pe3yJIbTaTamM

IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICIOBAHMS;

IPOTHO3UPOBATH BO3MOKHOE JalIbHEMIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a

TaK)Ke BBIIBUTATH MPENOJIOKEHHS 00 UX PA3BUTHHU B HOBBIX YCIOBUSAX U

KOHTEKCTax.

Pabora ¢ undgopmanmeii:

® [IPUMEHSTH PA3IUYHBIC METOJIbI, THCTPYMEHTHI U 3aIIPOCHI MPU TTOUCKE U
otOope nH(pOpPMAIUU WIH TaHHBIX ¢ YIETOM MPEIIOKEHHON yIeOHOM
bu3uYIecKon 3a1a4H;

® aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO
Pa3TUYHBIX BUIOB M OPM MPEACTABICHHUS;

® CaMOCTOSITENIbHO BHIOMPATh ONTUMANTBHYIO ()OpMY TPEICTABICHUS
uHGOPMAINH W WUTIOCTPUPOBATH PEIIaeMbIC 3a/1a91 HECIOKHBIMU CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 X KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

e B X0JIe 00CYXICHHS YyueOHOTO MaTepuaa, pe3yabTaToB J1ab0paTOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBATh HJICH, HAIICJICHHBIC HA PEIICHHUE 33/1a91 U TIOIJICP KaHHE
0J1aroKeaaTeaIbHOCTH OOIICHMS,

® CONOCTAaBIIATHh CBOM CYXKJICHHS C CYKICHUSIMU JPYTHX YYaCTHUKOB IMAJIOTA,
O0OHapyKUBATh PA3INUUE U CXOJACTBO IMO3HIIHIA;

® BBIPAXKATHh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;

® yOJUYHO MPEACTABISITH PE3yIbTAThHI BBIMOIHEHHOTO (PU3HYECKOTO OIMBITAa



(3KCIIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCTOIH30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUAYATHHON
paboThI pU PEIIEHUH KOHKPETHOU (PU3UUECKOI MpOOIIeMBbI;

MPUHUMATh LEJIM COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JEHCTBUSA 110
e€ JOCTMKEHUIO: PacipelesiTh PO, 00CYK1aTh MIPOLIECCHI U PE3YyJIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTOJICH;

BBITMOJHATH CBOIO YaCTh PaOOThI, JOCTUrasi KAUECTBEHHOIO pe3yibTaTa 1o
CBOEMY HAIPABJIEHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C IPYTUMHU WICHAMHU
KOMaH/Ibl;

OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOEHUCTBHUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIC Y4eOHbIEC ACHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYaLUSIX, TPEOYIOLIUX JIJIs
perieHus: GU3NUEeCKUX 3HAHUIM;

OPHUEHTHPOBATHCS B PA3IMYHBIX NOAXOAAX MPUHATUS PELICHUN
(MHIMBUlyaIbHOE, IPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUIA
TPYIIION);

CaMOCTOSATEIILHO COCTABISTh AJITOPUTM pelieHus: GU3NUECKOM 3a1aun Uiu
IUIaHA UCCJIEJIOBAHUS C YUYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MpEJIaraéMble BApUaHThI PEIICHU;
JIeNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’lB, IMOIHMOHAJIbHBbIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATH MPUUMHBI JOCTHXKEHUS (HEJOCTHKEHUS ) PE3YJIHTATOB
JeSITEIBbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B J€ATEIIBHOCTH (B TOM YHCJIE€ B XOJ BBIIIOJHEHUS
¢u3MUecKoro uccaeoBaHms WIH MPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIILCTB,
W3MEHMBIIHUXCS CUTYAIUH, YCTAHOBICHHBIX OMMOOK, BOZHUKIIINX
TPYJAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH €051 HA MECTO JIPYroro 4eI0BeKa B XOJI€ CIIOpa WK JUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
IPU3HABATh CBOE MIPABO HA OMIMOKY MPHU PelIeHu: (PU3NIECKUX 3a7a4 UIu B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IIPaBO APYToro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHus B 7 kiaacce mpeIMeTHbIC pe3yIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3HMUECKUE U XUMUYECKUE SBIICHUS, HAOIIOCHHE,
AKCIIEPUMEHT, MOJIETh, TUIIOTE3a, SAUHUIBI PU3NUECKUX BEIUUHH, aTOM,
MOJIEKYJa, arperaTHbIE COCTOSIHUS BelllecTBa (TBEPAOE, KUKOE,
razoo0pa3Hoe), MEXaHMYECKOEe JBUKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE,
IPSIMOJIMHENHOE), TPACKTOPHUSI, PABHOACHCTBYIOIIAS CUIla, Aeopmanus
(ympyrasi, IiiacTU4ecKas ), HeBECOMOCTb, COOOIIAOIIUECS] COCY/IbI;
pasnu4arth siineHus (audQy3us, TEIoBoe JBUKEHUE YaCTUII BEIIECTBA,
PaBHOMEpPHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHHUE, HHEPIIUS,
B3aUMOJICHCTBHE TeJl, PABHOBECUE TBEPBIX TEJI C 3aKPEIJIEHHON OChIO
BpalleHus, repeaya JaBjIeHUs TBEPABIMU TE€JIAMHU, KUJIKOCTSIMU U Fa3amu,
aTMoc(epHoOe JaBlieHUE, IJIABaHUE TEJ, IPEBPAIICHUSI MEXaHUUECKOM
SHEPI'uM) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3HUUECKUX SIBIICHUI B
OKpY’KaIolIeM MHUPE, B TOM uuciie GU3nyecKue sIBICHUS B IPUPO/IE:



MPUMEPHI ABUKEHUS C PA3IMUHBIMU CKOPOCTSIMU B )KUBOU U HEKUBOM
pUpo/Jie, NeUCTBUE CUIIbI TPEHHUS B IPUPOJIC U TEXHUKE, BIUSHUE
aTMOC(EpHOTro JIaBJICHUS HA KUBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBEKa, IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B YU4EOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBICHUM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeN U (hU3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
buznUeckue BeIMUYUHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJla TSKECTH, BEC Tea,
cuja TpeHwus, AaBieHue (TBEPIOTO Tesa, KUIAKOCTH, Ta3a), BEITAIKUBAIOIIAS
cuia, MexaHudeckasi paboTa, MOITHOCTb, TJIEUYO CHUJIbI, MOMEHT CHUJIbI,
KO3()PUIIUEHT MOJE3HOT0 ACHCTBUSI MEXaHU3MOB, KHHETHYECKAs 1
NOTEHIMAIbHAS YHEPTHs ), IPU OMUCAHUU MPABWILHO TPAKTOBATH
(U3UYECKUIM CMBICI UCTIONB3YEMbIX BEIMUUH, UX 0003HAYCHUS U €TUHUIIBI
(bU3UYECKUX BEJIMUMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BEIMYUHY C IPYTUMH BETUYUHAMH, CTPOUTH IpaduKH
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3YSl MPABUIIA CIIOKEHUS CUII (BJIOJIb OJTHOM MPsIMO), 3aK0H ['yka,
3akoH [lackans, 3akoH Apxumenaa, IpaBUiIo paBHOBECHs pbldara (010Ka),
«30JI0TOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYITMPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTeMaTHYEeCKOE BhIpaKEHUE;

O0OBSICHATH (PU3UUECKUE SBIICHUS, TPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIC U
B KOHTEKCTE CUTYallUH MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh
PUYMHHO-CIIE/ICTBEHHBIE CBS3H, CTPOUTH O0OBsICHEHUE U3 1—2 Tornueckux
IaroB ¢ OMopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SABJICHUM,
($u3MUECKNX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THbIC 3a/1a4u B 1 -2 AeHCTBUS, UCIIONIB3YsI 3aKOHBI U (POPMYIIBI,
CBsI3bIBarONINE (PM3MUECKHE BEJIMUMHBI: HA OCHOBE aHaJM3a YCIIOBUA 3aa4u
3aMMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3MUECKUE BEITMYUHBI B
(dbopMyIIBI U IPOBOJAUTH PACUETHI, HAXOIUTH CIIPABOYHbBIE JJAHHBIE,
HEOOXOIMMBIE /IS PEIICHHS 3a71a4, OIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYMHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MTPH TTOMOIIU
(bu3MUECKrX METO/I0B, B ONTMCAHUU UCCIIEAOBAHMS BBIJICSATH IPOBEPSIEMOE
IpeANoIokKeHUE (TUIOTE3Y), pa3indyaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
PE3yNbTAT, HAXOUThH OMMOKH B XOJE OIBITA, JeNIaTh BHIBOJIBI IO €T0
pe3yabpTaTam;

IIPOBOJUTH OTBITHI IO HAOIIONCHUIO (U3UUECKUX SIBICHUN WIH (HU3TIECKUX
CBOMCTB Tes: POPMYIHPOBATH MTPOBEPIEMbBIC MTPEATIONO0KEHUS, COONPAThH
YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHHUsI, 3aMUCHIBATh X0 OMbITA U
dbopMynpoBaTh BHIBOBI

BBITIOJHSTH MIPSIMBbIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa,
CWJIBI U TEMIIEPATYPHI C UCIIOJIL30BAaHUEM aHAJIOTOBBIX U ITU(DPOBBIX
npuOOPOB, 3aMKUCHIBATH MMOKA3aHUS TPUOOPOB C YIETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH N3MEPEHUH;

IPOBOAUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOW (PU3NUYECKON BETUIHHBI OT
JIPYroil ¢ UCIOJIL30BAHUEM MPSIMbBIX U3MEPEHUI (3aBUCUMOCTH MyTH
PABHOMEPHO JBUIKYIIETOCs TeJla OT BPEMEHU JBUKEHHUS Teja, CHUIIbl TPEHUS
CKOJIBKEHHMSI OT Beca Tena, KauecTBa 00pabOTKU MOBEPXHOCTEHN TEN U
HE3aBUCHUMOCTH CUJIbl TPEHUS OT IUIOIAIA COTPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YIUIMHEHUS NPYKUHBI, BEITAJTKUBAIOIIECH CHIIBI OT 00BEMA
MOTPYKEHHOM YaCTH Teja U OT IJIOTHOCTHU KUJKOCTU, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IJIaBaHMS TeJ, YCIOBUM paBHOBECHS pbluara U 0JIO0KOB), y4aCTBOBATh B
IJIAHUPOBAHUM YYEOHOTO UCCIEOBAHUS, COOUPATh YCTAHOBKY U BBIMOJIHATH
U3MEPEHUSs, CIEays IPEAJIOKEHHOMY IIJIaHy, (PUKCUPOBATh PE3YIbTAThI



MOJIYYCHHOW 3aBUCUMOCTH (PU3HUYECKUX BEJTUMINH B BUJE TPEITI0KEHHBIX
TaOJIUIl ¥ TPaUKOB, AEIATh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;
MIPOBOJUTH KOCBEHHBIE M3MEpEHUs (PU3NICCKUX BEIHYNH (TUIOTHOCTh
BEIIECTBA )KUIKOCTH U TBEPAOTO TeJa, CUjla TPSHUS CKOJBXKCHUS, TaBICHHUC
BO3/yXa, BEITAIKUBAIOIIAS CHJIA, ACHCTBYIONIAS HA MOTPYKEHHOE B
KUJKOCTh TeJ0, KOAPUIIMEHT MOJIE3HOT0 ACHUCTBUS MPOCTHIX MEXAaHU3MOB),
clemys IpeIyI0’)KeHHON MHCTPYKIIMH: TIPY BBITIOJIHEHUN N3MEPCHHM
coOHpaTh SKCMEPUMEHTAIBHYIO YCTAHOBKY W BEIYHCIIATH 3HAYCHUE HCKOMOM
BEJTUYHUHBL;

coOJII01aTh IPABUJIA TEXHUKH 0€30MaCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHITUIIEI TEHUCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, AHHAMOMETP, COOOIIAIOMIKECS COCY/IbI, 6apOMETp, pbIvar,
TIOJIBFDKHBIN M HETIOJIBHOKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepU30BaTh MPUHIIMITBI ACHCTBUS N3YYECHHBIX npn6op013 u
TEXHHUYECKUX YCTPONCTB C OTIOPOM HA MX OTMHCAHUS (B TOM YHCIIC:
TOJIITUITHUKH, YCTPOHCTBO BOJIOIIPOBO/IA, THAPABINIYCCKUI TIpece,
MaHOMETp, BEICOTOMED, MOPIITHEBOM HACOC, apEOMET ), UCIIOIb3Ys 3HAHUS O
CBOMCTBaxX (U3NYECKUX SABJICHUN U HEOOXOMMbIC (DH3UICCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IIPUBOJIUTH TPUMEPHI (HAXOAUTh HHPOPMAITUIO O IPUMepax) MPaKTUIECKOTO
UCIIOJIb30BaHUS (U3MUCCKUX 3HAHUH B TTOBCEIHEBHOM KU3HU JIIS
oOecrieueHus1 6€30MaCHOCTH MPU OOpaICHUU C IPUOOPAMH U TEXHHYCCKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbSI M COOTFOICHHUS HOPM DKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYKAIOIIEH cpelie;

OCYIIECTBIISITH OTOOpP MCTOYHUKOB MH(pOopMalnu B IHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUM U MMYTEM CpPaBHEHUS PA3TMYHBIX HICTOYHUKOB BBIJCIISTh
uH(GOpPMAIIHIO, KOTOpas SBISAETCS MPOTUBOPEUYUBON WIH MOXKET OBITh
HEJ0CTOBEPHOI;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YY€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEPIKaHUS, CIIPABOYHBIE MATEPHAIIBI, PECYPChHI
cetu MHTEepHET, BNafeTh MpuéMaMu KOHCTICKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKHE MMUCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB HHGOPMAIIUH (PU3HIECKOTO COACPIKAHUS, B TOM
quclie myoJIuYHO JIeJaTh KpaTKue COOOIIEHUS O pe3yabTaTax MPOEKTOB WU
y4eOHBIX UCCIIEIOBAHMM, TTPH 3TOM I'PAMOTHO HCTOJIb30BaTh U3yUEHHBIH
NOHSITHIHBIN anmapaT Kypca (GU3uKH, COMPOBOKAATH BBICTYIUICHHUE
MpE3CHTAlNEN;

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIICAOBAHUIA paCIpeiesiTh
00S13aHHOCTH B TPYIINE B COOTBETCTBUHU C MTOCTABICHHBIMHU 33/ 1a4aMU,
CJICIUTH 32 BBHITIOJIHEHUEM TUTaHA JIEHCTBUMN, aJIEKBATHO OIICHUBATh
COOCTBEHHBIN BKIIAJ] B JEATEIHHOCTD TPYIIIbI, BRICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonimy oOydenus B 8 kiacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEINIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMYECKHUE U
aMopdHBIe Tena, HACHIIICHHBIM W HEHACBIIIICHHBIN Tap, BIAKHOCTH BO3yXa,
TeMIlepaTypa, BHyTPEHHSA YHEPIrUsl, TEIUIOBOM JIBUTATEIb, 3JIEMEHTapPHBIN
BJICKTPUYECKUH 3apsl, FJIEKTPUUYECKOE MOJIE, POBOJHUKU U TUAJICKTPUKH,
MOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE T10JIE;

paznuyaTh SBJICHUS (TETJI0OBOE PaCIIUPEHUE U C)KaTue, TeTuionepeaaya,
TEIJIOBOE PABHOBECHUE, CMAYUBAHUE, KAMMJUISIPHBIC SIBJICHUS, UCTIAPEHHUE,
KOHJICHCAIIMS, TIJIaBJICHUE, KpUCTalIu3alus (0OTBEpAeBaHue), KUTICHHE,
TeruIonepeaada (TerIonpPOBOAHOCTb, KOHBEKIIHS, U3IyUYCHHUE), AICKTPU3AIUs



TEJ, B3aUMOJICHCTBHE 3apsA0B, 1EUCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICCTBUE MarHUTOB, JIEMCTBUE MAarHUTHOIO MOJISl HA
MPOBOJIHUK C TOKOM, SJIEKTPOMArHuTHAsI MHAYKIIMSA) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX TAHHOE
(u3nuecKoe SBICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3UUECKUX SIBIICHUM B
OKpPYXaIoILleM MUpPE, B TOM YUCIE (PU3NYECKUE SBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KATUJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIIIBI
B nipupoe, uznydenue ConHia, 3aMmep3aHue BOJA0EMOB, MOPCKUE OpHU3HI,
oOpa3oBaHue POChl, TYMaHa, UHEs, CHETa, JIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE MOJIE 3eMJIH,
Ipeid NoarcoB, pojab MArHUTHOTO MOJIS AJIs1 )KU3HU Ha 3emiie, MOJISIpHOe
CHUSIHHE, TIPU 9TOM MEPEBOJUTDH MPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIJICTSATh
CYILIECTBEHHBIE CBOUCTBA (MPU3HAKN) (PU3UUYECKUX SIBJICHUN;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEN U (hU3UUYECKUE SIBJIICHUSI, UCTIOJIb3YS
dbu3nYecKkre BEIMUUHBI (TeMIepaTypa, BHYTPEHHSSI JHEPTUsI, KOJIMYECTBO
TEIUIOTHI, YAENIbHAs TeIIOEMKOCTh BELIECTBA, yJIeJbHas TEIUIOTa MIaBICHMS,
ylieabHas TeIIoTa NapooOdpa3oBaHus, yelbHas TEIJI0Ta CrOpaHus TOTUIMBA,
KO3 (OUIIMEHT MOJIE3HOTO ACHCTBUS TEIIOBOM MaIllIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTb BO3/1yXa, SJEKTPUUECKUH 3apsi]], CHJIa TOKa, DIEKTPUUECKOE
HaNpsHKEHHUE, COPOTUBRIIEHUE TPOBOIHUKA, YACIBHOE COMPOTUBICHHUE
BEIIECTBA, pad0Ta U MOUTHOCTb JIEKTPUUECKOTO TOKA), PU OTMMCAHUU
IPaBUJIIBHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIIOJIb3YEMbIX BEJIMYHH,
0003Ha4YCHUS U €TUHUIIBI (PU3UUECKUX BEITUYNH, HAXOIUTH (POPMYJIHI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAMH,
CTpOUTH TpaUKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYHH;
XapaKTepru30BaTh CBOMCTBA Tell, (PU3UUECKHUE SBICHUS U MPOLIECCHI,
UCITIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPUH
CTPOEHHMSI BELIECTBA, IPUHIUI CYNEPIO3ULINH MOJIEH (Ha KAYECTBEHHOM
YPOBHE), 3aKOH COXpAaHEHUs 3apsaaa, 3aKkoH OMa JJ1s ydacTKa LenH, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEHHs SHEPTUH, IPU 3TOM JaBATh CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHUE;
O00BSACHATH (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CUTyallui MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBIISITh
PUYUHHOCIIEICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYEeCKUX
I1arOB C OMOPOM Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pac4€THBIC 3a/1a4u B 2—3 JEHUCTBUS, UCIIOJIb3YSI 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONINE (DM3HUECKUE BEJIMUYUHBI: HA OCHOBE aHANIM3a YCIOBHS 3a]]a4H
3aIUCHIBATh KPATKOE YCIOBHE, BBISIBISATh HEAOCTATOK TAHHBIX JJISI PEILICHUS
3a/1auu, BEIOUPATh 3aKOHBI M (OPMYITBI, HEOOXOIUMBIE IS €€ PEIICHHS,
IPOBOAUTH PACUETHI U CPABHUBATH MOTYUYEHHOE 3HAYCHUE (PU3HUECKON
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MTPH TIOMOIITU
(u3HIECKIX METO/IOB, UCIIOJIB3YsI ONMMMCAHUE UCCIICOBAHUS, BBIICTISTH
POBEPSIEMOE MPEATIONIOKEHNE, OLIEHUBATh TPABUIBHOCTD MOPSIKA
IPOBECHUS UCCIIEIOBAHMUSI, 1€JIaTh BHIBOJIBL;

MIPOBOJUTH OTBITHI IO HAOIOACHHUIO (PU3UYECKUX SBICHUHN WIN (HU3UICCKUX
CBOMCTB Tell (KanWJUISIpHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €0
00BéMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHUS MIPU
M3JIyYEHUU OT 1[BETA U3JTydaromieil (MorJomarieid) moBepXHOCTH, CKOPOCTh
UCIIapeHUs BOABI OT TEMIIEPATYPHI )KUJKOCTH U TUIOLIAU €€ TOBEPXHOCTH,
ANIEKTPU3AIUS TN U B3aUMOJICHCTBUE SIIEKTPUUECKUX 3aPSJIOB,
B3aUMOJICHCTBHE TOCTOSHHBIX MarHUTOB, BU3YyaIu3allisi MATHUTHBIX TOJIEH
MOCTOSIHHBIX MarHUTOB, JACHCTBUS MAarHUTHOT'O MOJISl HA MPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJEKTPOJBUTATENS TIOCTOSIHHOTO TOKA):
dbopMynHUpoOBaTh MPOBEPAEMbBIC MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3



MPEIOKEHHOT0 000PY/I0BaHMS, OMIUCHIBAThH X0/ ONbITa U (OPMYITUPOBATH
BBIBOJIBI,

BBITIOJIHSITH TIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIbHOU BIAXKHOCTHU
BO3]lyXa, CUJIbl TOKA, HAMPSKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
MpUOOPOB U JATYUKOB (PM3UUECKUX BEIIMUUH, CPABHUBATH PE3yJIbTAThHI
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OHON (PU3NYECKON BEIUUHHBI OT
JPYToil C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD
COTNPOTHUBIICHUS TPOBOJHUKA OT €r0 JIJIUHBI, TUIOMIAIN TONEPEYHOr0 CEUCHUs
U yJIeIbHOT'O COMPOTHUBIICHHUS BEI[ECTBA MPOBOHUKA, CUJIbI TOKA, UIYIIETO
4yepe3 MPOBOJIHUK, OT HAIMPSXKEHUS Ha TIPOBOJIHUKE, UCCIEOBAHUE
MOCJIEIOBATENILHOTO U MAapaIeIbHOTO COCTMHEHUN TTPOBOTHUKOB):
IJIAHUPOBATh UCCIIEOBAHNUE, COOMPATh YCTAHOBKY U BBITIOJIHSATH U3MEPEHUSI,
cileays NpeioKeHHOMY IIaHy, (PUKCUPOBATH PE3yJIbTaThl MOTYyUYEHHON
3aBUCUMOCTHU B BUJIE TAOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJbTaTam
UCCJIC/IOBAHUS;

IPOBOJIUTH KOCBEHHBIC U3MEpPEHUs (PU3NUECKUX BEIUYUH (yAeIbHAs
TEMJI0EMKOCTh BEIIECTBA, CONMPOTUBIIEHNE MPOBOJHUKA, pab0Ta U MOITHOCTh
ANIEKTPUUYECKOTO TOKA): TIIAHUPOBATh U3MEPEHUsI, COOUpaTh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY, CJIEIYs NMPEII0KECHHOW HHCTPYKIUHU, U
BBIYHCIISIT 3HAUCHUE BEJIUUMHBIL;

co0JIr01aTh MPaBUJIa TEXHUKH 0€30MaCHOCTH MPHU padboTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

XapaKTEePU30BaTh MIPUHIIUIIBI JEHCTBUS U3YUYECHHBIX TPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OOPOM HAa UX ONHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS IOMOB, TUTPOMETp, apoBas TypOUHA, aMIIEpMETp, BOJILTMETD,
CUETUUK DJIEKTPUUECKON SHEPTUH, DIEKTPOOCBETUTENIbHBIE TPUOOPHI,
HarpeBaTeIbHbIE JEKTPONPUOOPHI (IIPUMEPHI), FTEKTPUUECKHUE
IPEAOXPAHUTENH, IEKTPOMArHUT, 3JIEKTPOIBUTATEIb IOCTOSHHOTO TOKA),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (DU3UUECKHUX SIBJICHUN U HEOOXOIUMbIE
¢dusznueckre 3aKOHOMEPHOCTH;

pacIio3HaBaTh MMPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE
prOOPHI IO CXEMaM U CXEMATHYHBIM PUCYHKaM (3KUKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPaHUs,
ANEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBI ANEKTPUUECKUX LIETEH C
MOCJIEIOBATENIbHBIM U MapaJlIEIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3andasi
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIEeTICH;

IPUBOJUTH IPUMEPHI (HAXOAUTH HHHOPMAITUIO O PUMEPax) MPaKTUIECKOTO
UCTIOJIb30BaHMs (GU3HUECKUX 3HAHUI B IOBCEHEBHOM KU3HU IS
oOecrieueHus1 6€30MaCHOCTH MPU OOPAIICHUH C MPUOOPAMU U TEXHUUYECKUMHU
YCTPONCTBAMU, COXPAHEHUS 3/I0POBbSI 1 COOTIOACHHS HOPM DKOJIOTHIECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

OCYIIECTBIISTE [OMCK HH(OPMALHH PU3HICCKOro coaepanus B MiHTepHeTe,
HA OCHOBE UMEIOIIUXCS 3HAHUU U MTyTEM CPABHEHUS JOTOJHUTEIbHBIX
MCTOYHHUKOB BBIIENATh HHPOPMALIHIO, KOTOPAs SIBJISETCS TPOTUBOPEUNBOM
WJTH MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BATh MPH BHIMIOJIHEHUHU YUYE€OHBIX 3aJJaHU HAYYHO-TIOMYJISIPHYIO
aUTEPaTypy (PU3NYECKOTO COJIEpHKAHUA, CIIPABOYHBIE MAaTepUalIbl, PECYPChI
cetu HTepHeT, BaieTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHbIE MTUCbMEHHBIE U KPATKHE YCTHBIE COOOIIICHMUS,
000011as nHGOPMALIUIO U3 HECKOIBKHUX UCTOYHUKOB (PU3UIECKOTO
COJIep>KaHMsl, B TOM YHCJIe MyOIUYHO MPE/ICTABISITh PE3YIbTaThl MPOECKTHOM
WJTU UCCTIE0BATEIBCKOM JIESITENIbHOCTH, PHU 3TOM IPaMOTHO MCHOJIb30BATh
M3YUYCHHbIN MOHATUIHBIN annapaT Kypca (U3UKH, COPOBOKAAThH
BBICTYIUUICHUE MIPE3CHTAIUEH;

IIPU BBINIOJIHEHUHU YY€OHBIX TPOCKTOB U UCCIIEIOBAHUMN (PU3UYECKUX



MPOLIECCOB pacHpeesaTh 00A3aHHOCTH B TPYIINE B COOTBETCTBUU C
ITOCTaBJICHHBIMH 33J]a4aMU, CJIEIUTH 3a BBIIIOJHEHUEM IUIaHaA JEHCTBUN U
KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATH COOCTBEHHBIN BKJIa/ B
NEeATEbHOCTD IPYIIIbI, BBICTPANBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MPOSBIISASI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K koniy oOyuenus B 9 kiiacce npeIMeTHbIe pe3yabTaTbl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepraibHas TOUKaA,
TPACKTOPHUS, OTHOCUTEILHOCTh MEXAaHMYECKOTO JBMKCHHSI, Teopmarius
(ympyrasi, IiiacTuueckas), TpeHue, EHTPOCTPEMUTETBLHOE YCKOPEHUE,
HEBECOMOCTbH M MEPETPY3KH, IIEHTP TIKECTH, a0COIOTHO TBEPIOE TETIO,
IICHTP TSHKECTH TBEPIOTO Tejla, PABHOBECHE, MEXaHUYICCKUE KOJICOAHMS U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbHO30PKOCTh, CIICKTPHI
UCITyCKaHUS W TIOTJIONMICHNS, anb(a, OeTa- U raMMa-u3Ty9deHUs], U30TOIIbI,
sIepHasi PHEPTeTUKA;

pasnuyarth sIBICHHS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPCHHOE MPSMOJIMHEHHOE JIBI)KEHUE, CBOOOTHOC
najicHUE TeJl, PABHOMEPHOE JIBM)KCHHE 110 OKPY)KHOCTH, B3aUMOICHCTBUE
TEJI, PEaKTHBHOE JBIKECHUE, KOJIeOaTebHOE IBIKEHHE (3aTyXaloue 1
BBIHYKJICHHBIC KOJICOAHUs), pe30HAHC, BOJTHOBOE JABHKCHHUE, OTPAKCHHEC
3BYKa, IPSIMOJIMHEHHOE paclpOCTPaHEeHNE, OTPAKEHUE U MPEIIOMIICHHE
CBETa, MMOJIHOC BHYTPEHHEE OTPaKeHHE CBETA, pas3iioKeHue 0eoro cBera B
CIIEKTP M CJIOKCHHE CIICKTPAIBHBIX IIBETOB, JTUCIIEPCHS CBETA, €CTECTBCHHAS
pPaIMOaKTUBHOCTH, BOBHUKHOBEHHUE JINHEHTIATOTO CIIEKTPa U3TYUSHHS) 11O
OIMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PH3MUecKoe SBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YUYECHHBIX (PU3NICCKUX SBICHUH B
OKpY’KaromeM Mupe (B TOM drciie GU3NIeCcKue SIBJICHHUS B PUPOJIC:
NPUJINBEI U OTIIUBBI, JBMKeHHE TuTaHeT COTHEUHOW CUCTEMBI, PEAKTHBHOE
JBY)KEHUE KUBBIX OPTaHU3MOB, BOCTIPUSITHE 3BYKOB )KHBOTHBIMH,
3eMJIETPSICEHUE, CCCMHUYECKUE BOJHBI, I[yHAMH, X0, [BETa TEJl, ONTUICCKHUEC
SIBIICHUS B TIPUPOJIE, OMOIOTUYECKOE IEHCTBUE BUIUMOTO,
yIbTPaQHUOICTOBOTO M PEHTTEHOBCKOTO M3TYUCHHI, €CTCCTBCHHBIH
palMOaKTUBHBIN (DOH, KOCMHYECKHUE JIYIH, PATHOAKTUBHOE U3ITyUCHUE
IPUPOTHBIX MUHEPAJIOB, ACHCTBHE PAIMOAKTHBHBIX H3ITYUCHH HA OPTaHU3M
YeJIOBEKa), PU 3TOM IEPEBOIUTH MIPAKTHUECKYIO 33a/1a4y B yUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHU;
OIHCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (PU3NYECKUE SBICHUS, UCIIONb3YsI
du3nyueckre BeIUYMHBI (CPEAHSS 1 MTHOBEHHAs! CKOPOCTh TeJa MpHu
HEPABHOMEPHOM JBUKEHUH, YCKOPEHUE, TIEpEMEIICHUE, MTyTh, YTII0Bas
CKOPOCTb, CHJIa TPEHUS, CUJla YIPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOTHOTO TA/ICHMS, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIBI,
MexaHu4deckas paboTa ¥ MOIHOCTb, MOTCHITMATbHAS YHEPTHUS TeJa,
MIOJTHATOTO HaJ] TOBEPXHOCTHIO 36MJIH, TOTCHIIMAIbHAS SHEPTHSI CIKATOM
NPYXUHBI, KHHETHYECKasi YHEPTHs, TTOJIHAS MEXaHUYECKast SHEPTHsl, TIEPUO.T
M 9acTOTa KOJIeOAHWH, JUTMHA BOJTHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA,
CKOPOCTB CBETAa, MTOKA3aTeIb MPEIOMIICHUS CPEJIbl), IPY OTICAHUH
NPABIIIHHO TPAKTOBATH (DU3UYECKUI CMBICIT UCIIOJIb3yEMbIX BETUYHH,
0003HaueHUS U eAUHUITBI (PU3NISCKUX BEIMYNH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (PU3NYECKYIO BEIMUNHY C IPYTUMU BETUINHAMH,
CTpOUTH TpaWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,
XapaKTepru30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3YSI 3aKOH COXPaHEHUS YHEPTUU, 3aKOH BCEMUPHOTO TATOTCHHUS,
MPUHITAI CYTIEPIIO3UIINH CUJI, IPUHIIATI OTHOCUTEIBHOCTH [ anmuiesi, 3aKOHbI
HrroTOHA, 3aKOH COXpaHEHUS UMITYJIhCA, 3aKOHBI OTPAKECHUS U TIPEITOMIICHHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOT'O YUCEIN MPH SAEPHBIX



peakuusax, Ipu 3TOM JaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aMKMChIBATh €M0 MATEMATHYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKUE MTPOLIECCH U CBOICTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CUTyalluii IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIISTh
MPUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh OOBICHEHHUE U3 2—3 JIOTHUECKHUX
IaroB ¢ ONMOPOW Ha 2—3 U3YUYEHHBIX CBOMCTBA (PU3UUECKUX SABJICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THBIC 3a/1auu (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIOJIb3YS 3aKOHBI U POPMYJIbI, CBS3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA
OCHOBE aHaju3a yCIIOBUA 33Ja4d 3alUChIBATh KPATKOE YCIOBHE, BHISBIISATH
HEJOCTAOLINE WX H30BITOYHBIC JaHHBIC, BEIOMPATE 3aKOHBI M (POPMYJIBL,
HEOOXOIMMBIE JJIsl PEICHMS], MPOBOJAUTH PACUYETHI U OLICHUBATh
PEANMCTUYHOCTH MOJYUYEHHOT'0 3HAUCHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PEIIUTh MTPU MOMOIIU
(U3MUECKUX METO/I0B, UCIIONB3Ys ONMCAHUE HCCIIEIOBAHUS, BBIJCISTh
IpoBepsieMOe MPEANOI0KEHNE, OLICHUBATh IPABMIIBHOCTD MOPSIIKa
POBEJICHUS UCCIEAOBAHMS, 1€NaTh BEIBOIbI, MHTEPIIPETUPOBATH PE3YIbTaThl
HAOJIFOJICHUH U OIBITOB;

IPOBOAMUTH OIBITHI 110 HAOIIONEHUIO (U3UUECKUX SABICHUM WU (PU3MUECKUX
CBOICTB TeJ (M3yueHue BToporo 3akoHa HeioToHa, 3aKOHA COXpaHEHUSs
SHEPrUH, 3aBUCUMOCTb NEPUO/Ia KoJIeOaHU NPy KMHHOTO MasiTHUKA OT
MAacChl Ipy3a 1 KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIATY bl
MaJbIX KoJIeOaHUM, TPSIMOJIMHEWHOE PAaCcTIPOCTPAHEHHUE CBETA, Pa3IoKEeHUE
0eJioro cBeTa B CIEKTP, U3YUEHHE CBOMCTB M300PaKEHUS B INIOCKOM 3epKalie
U CBOMCTB M300paXkeHusl MpeIMeTa B COOMpAroIIel InH3e, HaOI0JeHue
CIUTOIIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYEHHS): CAMOCTOSITENILHO COOMPATh
YCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pyA0BaHMUS, OMTUCHIBATEH XOJ OIbITa U
€ro pe3yJbTaThbl, OPMYIUPOBATH BHIBOBL;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHU, OTIpeemsis
CpeliHee 3HaUCeHHUE U3MEPSIEMON BeIMYUHBI ((DOKYCHOE pacCTOsTHUE
cobuparoIelt JTMH3b1), 000CHOBBIBAThH BBIOOP CIIOCOOA N3MEPECHUS
(M3MepuTeIbHOTO Mpubdopa);

IPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BETUYUH C
UCIIOJIb30BaHUEM MPSIMbBIX U3MEPEHUH (3aBHCUMOCTD ITyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaYaJIbHOM CKOPOCTH, IEPHO/a
KoJie0aHMUII MaTEeMAaTUYECKOT0 MAsITHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpakKeHHs CBETa OT yriia MaJeHUs U YIJia MPEJOMIICHHUSI OT yria MaJeHHUs):
IUTAHUPOBATh UCCIIEJOBAHHUE, CAMOCTOSTENIbHO COOMPATh YCTaHOBKY,
buKcHpOBaTH PE3YIbTATHI IOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEITUUIUH
B BUJIe TAONUII ¥ TpaUKOB, I€TaTh BEIBOJBI IO PE3yIbTaTaM HCCIICTIOBAHUS;
IPOBOJIUTH KOCBEHHbIE U3MEPEHUS PUINUECKUX BETUUMH (CPEIHSS CKOPOCTD
U YCKOpPEHUE TeJa NPU PABHOYCKOPEHHOM JIBH)KEHHMH, YCKOPEHHE
CBOOOTHOTO MaCHMSI, )KECTKOCTh MPY>KUHBI, KOAPHUIIUESHT TPECHHUSI
CKOJIbXXECHUSI, MeXaHNuUecKas paboTa U MOIIHOCTb, YAaCTOTa U MEPHO/T
Kosie0aHMII MaTEeMaTUYECKOTO U MPY>KUHHOTO MAasiTHUKOB, ONITHYECKAas CHIIa
coOuparomiei JIMH3bI, PAANOAKTHBHBIA (OH): MIIAHUPOBATH U3MEPECHUS,
coOupaTh IKCIEPUMEHTATbHYIO YCTAHOBKY U BBINIOJIHATH U3MEPEHHUSI, CIEAYS
NIPEITIO)KEHHON MHCTPYKIINH, BBIYUCIISITh 3HAYCHUE BETMYUHBI U
aHaJIM3UPOBATH MOJIYUEHHBIE PE3YNIBbTATHI C YUETOM 3a/IaHHOM MOTPEIIHOCTH
VU3MEPEHHUI;

co0JII01aTh MpaBUJIa TEXHUKH 0€30IaCHOCTH MPHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3innyaTh OCHOBHBIC MTPU3HAKU U3YyUYEHHBIX (U3NUECKUX MOJCIICH:
MaTepualibHasi TOYKa, a0OCOJIOTHO TBEPIOE TEJIO, TOUYEHUHBI HCTOUYHUK CBETA,
JTyd4, TOHKasl JINH3a, TUIAHEeTapHasi MOJICNIb aToMa, HYKJIOHHAsI MOJICITb
aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIIHIBI ACHCTBUS N3YUEHHBIX TPHOOPOB H



TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMHUCAHUs (B TOM YHCIIE:
CHHUIOMETP, TATYUKHU MOJOKEHUS, PACCTOSHUS U YCKOPEHHSI, pakeTa, 3X0JO0T,
OYKH, IEPUCKOI, OTOAMMapaT, ONTHIECKHE CBETOBOIbI, CIIEKTPOCKOII,
JO3UMETpP, Kamepa BuiibcoHa), UCMob3ys 3HaHUsI O CBOMCTBAX (U3UYECKUX
ABJICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKH U3YUEHHBIX TEXHUUCCKUX
YCTPOWCTB, U3MEPHUTEIHHBIX TPUOOPOB M TEXHOJIOTUIECKHUX MPOIECCOB MPHU
pelIeHnr Y4eOHO-TIPAaKTUUECKUX 3a/1a4, ONTHYECKHE CXEMBI JJIsI TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3€pKajie U cOOMparoien JTuH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIUIO O PUMEpax) MPaKTUYECKOIro
UCTIOIH30BaHMs (PU3NIECKUX 3HAHUN B TTOBCEAHEBHOW KU3HU JIJIS
oOecrieueHus: 6€30MaCHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbSI U COOIOACHHUS HOPM HKOJIOTMYECKOTO
MOBE/ICHUSI B OKpYKaloUIeH cpelie;

OCYIIECTBIIATH MOUCK HHPOpMaIuu GU3NIECKOTO cofepx anus B IHTepHeTE,
CaMOCTOSITENTFHO (POPMYIHPYS TIOMCKOBBIN 3aMpOC, HAXOAUTH ITyTH
OTpeJIeIeHHs] TOCTOBEPHOCTHU MOJIYYeHHOU MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJTHATEIHHBIX HICTOYHUKOB;

MCTIOJIH30BaTh MPH BBIMIOJTHCHUN YUEOHBIX 3a/IaHUN HAYYHO-TIOTYJISIPHYIO
nuTeparypy GU3HUECKOTO COACpIKaHMsI, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI
cetn UHTEpHET, BIaieTh MpUéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBON CHCTEMEI B IPYTYIO;
c03/1aBaTh COOCTBEHHBIC MMChMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE
MH(POPMAINH U3 HECKOJIBKUX HCTOYHUKOB (PU3NIECKOTO COICPIKAHMUSA,
MyOJINYHO MPENCTaBISITh PE3yJIbTaThl IPOCKTHON WIIM UCCIIE0BATEIbCKOM
JEsITeIbHOCTH, IIPU 3TOM TPaMOTHO HMCIIOJIb30BaTh U3yUYEHHBINH OHATUHHBIN
anmnapaT U3y4aemoro paszzena (U3MKU U COIPOBOKIATh BHICTYIIJICHUE
npe3eHTanueil ¢ yaéToM 0coOEHHOCTEN ay IUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (L (POBbIE)
/| W TeM NPOorpamMmbl Bcero Kourpobnbie IpakTHyeckne o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paszpnen 1. @usuka u e€ poJib B NO3HAHUM OKPY/KAKOLIEr0 MUpPa
bu6moteka [IOK
11 PusHKa - HayKa 0 MpUpoAe 2 https://m.edso0.ru/7f416194
bu6moteka [IOK
1.2 dusnuecke BEININHEI 2 1 https://m. edsoo.ru/7f416194
13 EcrecTBeHHOHAayUHBIN 5 1 bubnuoreka [JOK
' METO/, O3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasznes 2. IllepBoHayaibHble CBEJIeHUS 0 CTPOEHUH BelleCTBA
bu6moreka [IOK
2.1 Crpoenue BemecTsa 1 https://m.edsoo.ru/7f416194
2.2 iiglﬁ?;g;gmme YaCTHII 2 1 bubmmorexa LIOK
' https://m.edso00.ru/7f416194
BEIIECTBA
23 ArperaTHble COCTOSIHUS 2 bubnuoreka [JOK
' BeleCTBA https://m.edso00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
31 Mexanmteckoe ABixeHHe 3 https://m.edso0.ru/7f416194
39 WNuepuus, macca, 4 1 bu6mmoreka [JOK
' MJIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Buer cun 14 1 2 https://m.edso00.ru/7f416194
Hroro no paszneny 21

Pasnen 4. /laBjeHue TBEPABIX TeJl, JKMIKOCTEH M ra30B



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

[asnenue. [lepenaua
41 JTABJICHUS TBEPABIMU 3 bubnuoreka [IOK
) TeJIaMH, KUJIKOCTIMH U https://m.edso0.ru/7f416194
rasamu
bu6mmoreka [IOK
4.2 Jlasnenne xuKocTn S https://m.edsoo0.ru/7f416194
bu6moteka [IOK
4.3 ATMOC(hEpHOE JaBIeHHE 6 https://m.edso0.ru/7f416194
o | e e nrwa | s | Bromoma ok
' Pyx https://m.edsoo0.ru/7f416194
TEJI0
Hroro mo pazgeny 21
Pa3nes 5. PaGora u MmomHoCTh. JHEprus
bu6mmoreka [IOK
5.1 Pabora u mom#oCTH 3 1 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
5.2 Hpoctere MexanusMeL 5 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.3 Mexanrieckas sneprua 4 1 https://m.edso0.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME
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8 KUVIACC

HaumenoBanue KosauyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)

a3/1eJI0B U TeM
wn | PA3A Beero KoHTpoJbHbIE IIpakTH4eckue 06PA30BATEILHBIE PECYPCHI
NporpaMmel padoThI padoTsbI

Pa3gen 1. TemioBblie ABJICHUA

11 Ctpoenue u CBOICTBa 7 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 Tensiossie npoeccy! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznea 2. DyieKTpu4YecKHe 1 MATHUTHBIE SIBJICHUS
21 | sapmmenme remnm | 7 ) buGamorexa LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
29 [TocTostHHBIH 20 1 7 bubnuorexa [JOK
' ANEKTPUYECKUH TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
23 MarsHTHbIe ABICHHS 6 1 L5 https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas 4 bubnuoreka [JOK
' WHTYKITUS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOI'PAMME '



https://m.edsoo.ru/7f4181ce
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9 KUIACC

HaumMeHoBaHMe KosmnuecTBo yacoB
Ne A31CII0B 1 TeM K n DJIeKTpOHHbIe (LN (POBbIE)
nm | P2 Beero OHTPOJIbHBIE paKTHiecKne 00pa3oBaTeabHbIe pecypchbl
NnporpamMmbl padoThI padoTsI
Pazjnen 1. Mexanuveckue siBJIeHUS
Mexannueckoe
11 HBH)iKIe{IiI;I{C I/IKCHOCO6BI 10 1 bubmorexa IJOK
https://m.edsoo.ru/7f41a4a6
€ro OMUCaHUs
. bu6moteka [IOK
1.2 Bsaumoneiicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aiOHI COXpaHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znea 2. Mexannueckne Kojae0aHusl U BOJHbI
21 MexaHn4ecKre 7 3 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHE BOJTHBI. 8 1 3 bubnuorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DIIeKTPOMarHuTHOE
31 1oJie U 6 2 bubmuoreka [{OK
' 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Uroro no pazgeny 6
Paznea 4. CBeToBbIe sIBJI€HUS
41 3aKOoHBI 5 2 bubmuoreka [JOK
' pacrnpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI B ONTUYECKHE 5 3 bu6mmoreka [JOK
' puOOpHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6eaoro 3 2 bubmuoreka [{OK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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CBETa B CHEKTP

https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15
Paznea S. KBanToBble siBJIeHUs
Hcnyckanne
5.1 Hofn};;elgle ?BeTa 4 1 bubnmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Ctpoenue aTOMHOTO 5 1 bubnuotexa [JOK
' spa https://m.edsoo.ru/7f41a4a6
bu6morteka [IOK
5.3 SnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-00001IaI0 1M I MOAYJIb
[ToBTOpEHME N
6.1 0000meHne 9 2 bubnuorexa [JOK
' CoJIepXaHus Kypca https://m.edsoo.ru/7f41a4a6
¢dbusuku 3a 7-9 kmacc
Hroro no pasgeny 9
OBILIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME
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