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HOACHUTEJIBHASA 3AIIMCKA

AnantupoBaHHas pabouasi mporpamMma mo (Gu3MKe Uil 00ydarouuxcsi ¢
3aJIep kKoM ricuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs MOJATOTOBJICHA HA OCHOBE:

- denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIFHOTO CTaHIapTa OCHOBHOTO
obmero oopaszoBanus (IIpukaz Munnpocsemienus Poccun ot 31.05.2021 1. Ne

287, 3apeructpupoBad MuHucTepcTBOM octuiiuu Poccutickoit ®eneparuu
05.07.2021 r., per. Homep 64101) (manee — PI'OC OO0);

- AjanTupoBaHHOW OCHOBHOW 00pa30BaTENIbHOW MPOTPAaMMBbI  OCHOBHOTO
oOmiero oOpa3oBaHUs OOYYAIONIUXCS C 3aJEPXKKOM TMCUXUYECKOTO Pa3BUTHUS
(manee — AOOII OOO 3IIP);

-PaGoueit mporpamMmbl  OCHOBHOTO 00MIIEro o00pa3oBaHUS 10 MPEAMETY
«Duzukan;- Konmenuuu npenomaBaHus ydeOHoro mpeamera «®Duszukay B
oOpa3oBarenpHbIX opranuzauusax Poccuiickoir ®Penepauuu, peann3yronmx
OCHOBHBIE 00111€00pa30BaATENbHBIE IPOIPAMMBIL;

- [TpumepHO# mporpaMMbl BOCITUTAHUSA, C YUYETOM PACIPEEICHHBIX M0 KilaccaM
OpoBepsAeMbIX TpeOOBaHM K pe3yJibTaTaM OCBOCHHS AJanTUPOBAHHOU
OCHOBHOM 00pa3oBaTesibHOM MpOorpaMMbl OCHOBHOIO 00I11ero o0pa3oBaHUs
oOy4Jaronmxcs ¢ 3aIepKKON ICUXHUUECKOT0 pa3BUTHSL.

OO0mas xapakrepucTuka yueOHoro npeamera « ®usuka»

VYueOnbrit  npeamer «Ddusnmka» ABISETCS  CUCTEMOOOPA3yIONMIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI MUPO3IaHUS
SIBJISFOTCSL OCHOBOM COJEpXaHUS KypCOB XWUMHUU, OWOJIOTHH, Teorpaduu u
acTpoHoMuu. Pu3uKa BOOPYKAET OOYyYAIOIIMXCSI HAyYHBIM METOJIOM MO3HAHMS,
MTO3BOJISIFOIIUM T0JIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY’KAIOIIEM MUPE.

[IpenMer MakcUMalIbHO HampaBjieH Ha ¢GOpMUpPOBaHHME HHTEpeca K
MPUPOJTHOMY M COIIMAJILHOMY MHpPY, COBEPIICHCTBOBAHUE ITO3HABATEILHOMN
nesitenbHOCTU oOydarontuxcsi ¢ 3IIP 3a cuer oBnageHUs MBICIUTEIBHBIMU
orieparusiMi CpaBHEHUsI, 000OIIEHUS, Pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh
CBOE MHEHHE, (OPMUPOBAHNE BO3MOKHOCTEH COBMECTHOMU JIEATEIIbHOCTH.

N3yyenne @usuku crnocoOCTByeT pa3BuTvi0 y oOyuatomuxcs ¢ 3[1P
MIPOCTPAHCTBEHHOTO BOOOpaXkeHUs, (PYHKIMOHAIBHOM T'PaMOTHOCTH, YMCHUS
BOCIIPUHUMATh M KPUTHYECKH aHAJIU3UPOBATh MHGOPMAIIUIO, MPECTABICHHYIO B
pasnmuuHbIX  (opMax. 3HAYMMOCTH TIpeAMETa IS PAa3BHTHS  JKU3HEHHOMU
KOMITETCHIIUA OOYYArOIINXCS 3aKII0YaeTCs B YCBOCHUU OCHOBBI (DH3UYCCKUX
3HAaHUM, HEOOXOJIUMBIX [JIsi TOBCEJIHEBHOM >KU3HU; HABBIKOB 370POBOTO U



Oe3omacHOro JJjsi 4eJoBeKa M OKpY’Kalolledl ero cpeabl oOpas3a >KHU3HH,
(hopMHUPOBAHUN IKOJIOTUIECKON KYIbTYPHI.

[Iporpamma oTpaxkaeT conaepkanue oOyudeHHs mpenMery «Dusukay c
y4eTOM OCOOBIX OOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcss ¢ 3I1IP.
OBnageHue JOaHHBIM Y4Ye€OHBIM MPEIMETOM MPEJCTABISAET ONPEICICHHYIO
TpyAHOCTh JJisi  oOywarommxcst ¢ 3IIP. DT1o cBsizaHO ¢ 0OCOOEHHOCTSIMU
MBICTUTEIBHOMN AEATEILHOCTH, IEPUOANIECKUMH KOJICOaHUIMU BHUMAHUS, MaJIbIM
00BEMOM MaMATH, HEIOCTATOYHOCTBIO OOIIEro 3amaca 3HAaHWW, MOHUKEHHBIM
NO3HABATEIbHBIM NHTEPECOM U HU3KUM YPOBHEM PEUEBOr0 Pa3BUTHSL.

Jliist mpeofoaeHust TPYIHOCTEN B M3yYeHUH yueOHOro npenMera «Dusnkay
HeoOxonMMa ajamnrtanus o0beMa | XapakTepa ydeOHOro wmarepuaia K
MO3HABATEILHBIM BO3MOXKHOCTSIM JAHHOW KaTEeropuu OOYYalolUXCs, y4eT HUX
OCOOEHHOCTEW pAa3BUTHS: HCIOIH30BAHWE QJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEKIPEIMETHBIX CBSI3€M, IOCTEIIEHHOE YCI0KHEHUE N3y4aeMoro MaTepuaa.

JlanHasi mporpamMMa KOHKPETU3UPYET COJIEpKAHHUE MPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSIMU OOpa30BaTEIBHOIO CTAHAPTA, PEKOMEHIYEMYIO
MOCJIEIOBATENBHOCTh M3YyUYEHHUS pa3iesoB (PU3MKUA C YUETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTUKM Y4eOHOro TMpoliecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX OocoOeHHocTel oOydatomuxcsa ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOurero o6pa3zoBaHus, ONpeaeseT MUHUMaIbHbIM HA0OP ONBITOB, IEMOHCTpAIIUH,
OPOBOJUMBIX yYHUTelIeM B Kiacce, Ja0OpaTOPHbIX pPAOOT, BBINOJHSIEMbIX
00yJaromMuMHCs.

Metoanueckoil 0OCHOBOM n3y4eHus Kypca «Pu3nka» Ha ypOBHE OCHOBHOI'O
oOmiero  oOpa3oBaHUsl  SABISETCS ~ CUCTEMHO-JIEATEILHOCTHBIA  TMOJXO],
00ecCIeunBaOIMNUi TOCTIKEHHE JTUYHOCTHBIX, METaNpPEAMETHBIX U TPEIMETHBIX
oOpa3oBaTeIbHBIX  PE3yJBTAaTOB  IMOCPEJICTBOM  OpraHU3allUd  AKTHBHOU
MMO3HABATEIBLHON NIESITENILHOCTH OO0YUYaIOIIUXCS, YTO OYEHb BAXKHO MPU OO0yUYECHUU
neren ¢ 311P, 115 KOTOPBIX XapaKTEPHO CHUKEHUE ITO03HABATEIIBHOW aKTUBHOCTH.

Ieau ndyyenuss GusnKu:

Obwue yenu n3ydeHus ydyeOHoro mnpeamera «@Pu3Hka» MNpPEICTaBICHBI B
paboueil mporpammMe OCHOBHOT'O O0IIEro 00pa3oBaHusl.

OCHOBHOM 1ENBIOOOYUYEHUS IETEN C 3aJ€PKKOM ICUXMUECKOT0 Pa3BUTHS Ha
JAHHOM TIpEeJMETE SIBJIAETCA: MOBBIINICHHE COLMAIIBHOM ajanTaluuy JAEeTed depes
npuMeHeHue QU3NYeCKUX 3HAaHUN Ha MPAKTUKE.

st oOyuaronuxcs ¢ 311P, Tak ke, Kak ¥ AJi1 HOpPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAauBAIOLIMX OCHOBHYIO  0Opa3oBaTElbHYI0  IPOrpaMMy,
JOMUHUPYIOLEE 3HaUeHNE TPUOOPETAIOT TaKUE yeu, KakK:

" OCBOCHHME 3HAaHMH O METOAAX HAy4YHOIO II03HAHMS TNPUPOIBI H
dbopMupoBaHUE Ha ITOW OCHOBE MPEICTaBICHUNA O (U3MYECKOW KapTHUHE
MUDA;

" OBJAJICHUE YMEHHSIMH MPOBOIUTH HAOMIOACHUS NPUPOIAHBIX SBICHHIA,
OMHCHIBaTh U 0000IIATh pe3yabTaThl HAOMIONEHUH, UCIIONB30BaTh MPOCTHIC



U3MEpUTENbHbIE NPUOOPHl AN W3y4YeHHUS  (UBHYECKUX  SBICHUI;
IPEICTABIATh PE3YJAbTaThl HAOMIONCHUM WM HW3MEPEHUH C TMOMOIIbIO
TaO/nl, TpaUKOB M BBIBISATH HAa JTOM OCHOBE HMIIMPUYECKHE
3aBUCUMOCTH; NPUMEHATh IMOJyYEHHbIE 3HAHUSA JUII  OOBSICHEHUS
pa3Hoo0pa3HbIX MPUPOJAHBIX SBJIEHUH WM IMPOLECCOB, MPUHLMUIIOB ACHCTBUSA
BaXHEHIINX TEXHUYECKUX YCTPOMCTB, 7Sl pellieHUs PU3NYECKUX 3a/1ay;

" pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
CrIOCOOHOCTEN, CaMOCTOSITENIbBHOCTH B NMPUOOPETEHUH HOBBIX 3HAHUH, Mpu
pemieHMM  (QU3MYECKUX 3a7ad M BBINOJHEHUU OKCIIEPUMEHTAJbHBIX
UCCJIeIOBAaHUMN C UCIIOJIb30BAHUEM HH(POPMAIITMOHHBIX TEXHOJIOTH;

" BOCIHTaHUE YOEkKJIEHHOCTH B BO3MOKHOCTHU IMO3HAHUS 3aKOHOB NPHUPOJIbI, B
HEOOXOAMMOCTH  Pa3yMHOIO HCIOJB30BAaHUS  JOCTWKEHUH HaykKu H
TEXHOJIOTUH JUIS JaJbHEWIIEro pa3BHTHS YEJOBEYECKOTO OOIIeCTBa,
YBOXCHHUS K TBOPIIAM HAyKW M TEXHUKH, OTHOIICHHUS K (PU3MKE KaK K
3JIEMEHTY OOIIEYEIOBEUYECKOM KYIbTYPHI;

" KUCHOJb30BAaHWE TMOJTYYEHHBIX 3HAHUM W YMEHUW [  pEHIeHUs
IPAKTUYECKUX 3a7ad IOBCEIHEBHOM >KW3HM, oOecrieyeHusi 0e30MacHOCTU
CBOEH  KU3HH, PAUOHAIBHOTO  MPHUPOAOIOJIB30BAHUS U OXPaHbI
OKPYKAIOIIEH CPEbI.

JlocTukeHue 3TuX 1eieid 00ecreunBaeTCsl pelIeHuEM CIeNyIoInX3a0ay.

= 3qakoMcTBO oOyuarommxcsi ¢ 3[IP ¢ meTtomamu uccnenoBanusi 0ObEKTOB U
SBJIICHUI TPUPOLBL;

" pUOOpETEHHE 3HAHUM O MEXaHWYECKUX, TEIUIOBBIX, IEKTPOMATHUTHBIX U
KBAHTOBBIX SIBIICHUAX, (U3MUECKUX BEIUYMHAX, XaPAKTEPU3YIOUIUX OTHU
SBJICHUSL;

* ¢opMupoBaHHE YMEHHH HAOMIOAATh MPUPOIHBIC SIBICHUS W BBIMOIHATH
OTBITHI, JIaOOpaTropHble PabOThl M SKCIEPUMEHTAJIbHBIE HCCIIECAOBAHUS C
UCIIOJIb30BAHUEM HM3MEPUTENIbHBIX MPUOOPOB, IIMPOKO IMPUMEHSEMBIX B
MPAKTUYECKON )KU3HU;

" OBNAJCHUE TAKUMHU TMOHATUAMH, KaK MPUPOAHOE SIBICHHE, SIMIUPUUYECKU
YCTaHOBJIEHHbIN (akT, mpoOnema, TUNOTE3a, TEOPETUUECKU BBIBOJ,
pe3yabTaT SKCIIEPUMEHTAILHON TIPOBEPKH;

" [OHMMAaHHME OTIMYMUA HAyYHBIX JAHHBIX OT HEMPOBEPEHHON HH}OpMmalwy,
[EHHOCTH HAyKH I YIOBJIETBOPEHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KyJBTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Ocol0eHHocTH 0TOOpPA M aJaANTALNM Yy4eOHOr0 MaTepuasa no gpusuke

OcHoBoit o0yuenust oOyuaromuxcs ¢ 311P Ha npeameTax ecTeCTBEHHOHAYYHOTO

LMKJIA SIBJIIETCS] PA3BUTUE Y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpaluil (aHaIu3,

CHUHTE3, CpaBHEHHME, O0OOIIEHHE) Ha OCHOBE BBIMOJIHEHHS Pa3BUBAOIINX

YOPpOKHEHUH, (OPMHpPOBAHME MPUEMOB YMCTBEHHOM pabOThl: aHamu3

MCXOJIHBIX JAHHBIX, IUIAHUPOBAHUE MaTepuaa, OCYIIECTBICHNUE MO3TAMHOIO U

UTOTOBOTO CAMOKOHTPOJIS, & TAK)KE OCYIIECTBIIAETCS JIMKBUALMS MPOOETOB B

3HAHMSX, 3aKpeIUIEHWEe U3YYeHHOro Marepuaina, OTpadOoTKa alropuTMOB,



MMOBTOPEHUE MPOUEHHOT0. boibIoe 3HaUeHNe MPUIAETCI YMEHUIO PAaCCKa3aTh
O BBINIOJTHEHHOW paboTe ¢ MPaBWIBHBIM YMOTPEOICHWEM COOTBETCTBYIOIIEH
TEPMHHOJIOTHH U COOJIIOCHUEM JIOTUYECKUX CBS3EH B M3JIaraeMOM MaTepHale.
Jlns oOyuarouuxcss 3IIP Ha ypoBHE OCHOBHOrO OOIIEro 0Opa3oBaHUsS IO-
MPEXKHEMY SIBIIIOTCA XapaKTEPHBIMU: HEJIOCTATOYHBIM YPOBEHb pPa3BUTHS
OTIIEIBHBIX TICHXWYECKUX TMPOIECCOB (BOCHPHATHSA, BHHMAHHS, TaMATH,
MBIIIUICHUS), CHUXKEHHBI YPOBEHb HWHTEIJICKTYaJbHOTO PAa3BUTHS, HUBKUN
YpPOBEHb BBLINIOJIHEHUSI YYEOHBIX 3aJlaHUM, HHU3Kas YCHEIIHOCTh OOy4CHUSI.
[lootTomy mnpu  u3ydenun  (u3uKd  TpeOyeTcss  LieJeHaNpaBIeHHOE
UHTEIUIEKTyaJdbHOe pa3Butue oOydarommxcs ¢ 3[IP, orBeuaromee wux
OCOOCHHOCTSIM M BO3MOXHOCTSIM. YUeT ocoOeHHocTel oOydarontuxcs ¢ 3[1P
TpeOyeT, 4TOOBI MPU U3YYCHUH HOBOT'O Marepuaja 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPATHOE €ro MOBTOPEHHE; PACIINPEHHOE PACCMOTPEHUE TEM U BOIIPOCOB,
PACKPBIBAIONINX CBS3b (U3UKU C JKU3HBIO, aKTyaldu3alus TEPBUYHOTO
’KU3HEHHOTO OTBITA O0YYaIOLTUXCA.

VYcBoeHne nporpaMMHOro Mmarepuana 1o (HU3MKe BbI3BIBAET OOJIbIINE
3aTpyaHeHus y oOydatomuxcs ¢ 3[1P, moaTomy Teopus uzydaercsi 03 BEIBOJOB
CIOXHBIX  QopMyn.  3amauv, TpeOylollMe  TNPUMEHEHHUS  CIOXKHBIX
MaTeMaTUYECKUX BBIYUCICHUN U (POopMysd, B OCOOCHHOCTH TaKUX TeM, Kak
«MexaHnyeckoe JBUKEHUE», «ApXxuMenoBa cuiay, «MexaHudeckas SHepIrus»,
«DNEeKTPUUECKUE SBICHUN», «DIEKTPOMArHUTHBIC SBICHUS, DEIIAOTCS B
KJIACCe C MOMOUIBIO YUUTEJIS.

Oco0oe BHMMaHHWE TpPU HM3YyUYEHUU Kypca (PU3MKH YJIEIseTcs MOCTAaHOBKE WU
OpraHu3allid JKCIEPUMEHTA, a TAaKXe MPOBEACHHUIO (MPEUMYIIECTBEHHO Ha
KOXIOM  YpPOKE)  KpaTKOBPEMEHHBIX  JIEMOHCTpalnuii  (BO3MOXHO €
HCII0JIb30BaHUEM ANEKTPOHHOM  JIeMOHCTpanuu). HekoTopele  TeMbl
00s13aTeIbHO JOJDKHBI BKIIIOYATh OMOPHBIE Ja0opaTopHbie padOThI, KOTOpHIE
Pa3BUBAIOT YMEHHE IOJIb30BATHCSA MPOCTEHIIMMHU MPUOOpaMU, aHAIU3UPOBATH
MOJIyYeHHbIE J1aHHbIE. B CBS3M ¢ OCOOCHHOCTSIMU MOBEIECHUS U AESATEINbHOCTU
oOyuatomuxcst ¢ 3P (pacTOpMOXKEHHOCTh,  HEOPTraHW30BAHHOCTB)
MPEeAYCMOTPEH CTPOXKAMIINWKA KOHTPOJIb 3a COOJIOJIEHUEM TMPAaBUI TEXHUKU
0€30MacHOCTH MPU MPOBEJICHUU Ja00PATOPHBIX U MPAKTUYECKUX paOOT.
bonbmioe BHUManue npu u3ydeHun ¢uszuku noapoctkamu ¢ 3P obpamaercs
HA  OBJQJCHHME HWMHU  TNPAKTUYECKUMU  YMEHHMSIMH U HaBbIKAMHU.
[IpenycmatpuBaeTcs yMEHbIIEHHE O0bEMa TEOPETUYECKUX  CBEJICHMUIA,
BKJIFOUEHHE OTJCJIbHBIX TEM WJIU IEJIBIX Pa3IesioB B MaTepHaIbl Uit 0030pHOTO,
O3HAKOMUTETHHOTO Wi  (aKyJabTaTUBHOTO  u3ydeHus. [Ipesmaraercs
YMEHBIIIEHUE O0BheMa MaTEMAaTHYECKUX BBIYUCICHHN 3a CUET YBEJIMUYCHUS
KAueCTBEHHOI'O0 ONMCAHUS SBJIEHUI U ITPOLIECCOB.

JlocTaTrouHOE KOJIMYECTBO BPEMEHHU OTBOJUTCS Ha pPacCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIIMX CBSI3b (PU3UKK C KU3HBIO, C TEMHU SBICHUSIMHU,
HaOII0JICHUSIMU, KOTOPBIE XOPOIIO H3BECTHBl YYEHUKAM U3 MX KU3HEHHOIO
OTIBITA.



MakcuMalbHO ~ HMCHOJIB3YIOTCS  MEXKIPEJMETHBIE  CBSI3M € TaKUMH
TUCITUTUTMHAMH, Kak reorpadus, Xxumus, ouosorus, T.K. oOydaromuecs ¢ 3I[1P
OCOOCHHO HYXXKIAIOTCS B TMPEMOJHECCHHH OJHOTO M TOTO JK€ Yy4eOHOTO
MaTepuaia B Pa3jMYHBIX aCMEKTaX, B €ro BapbHPOBAHWH, B HEOJHOKPATHOM
MOBTOPCHUH W 3aKPCIUICHWW TOTYYEHHBIX 3HAHUW WU MPAKTHYCCKUX YMCHHM.
[To3BomsisT paccMaTpuBaTh OJUH M TOT JK€ YYEOHBIN MaTepual C pa3HBIX TOUYCK
3peHUs, MEXKIPEIMETHBIC CBS3U CIIOCOOCTBYIOT €ro JIYYIIEMY OCMBICICHUIO,
0oJ1ee MPOYHOMY 3aKPEIUICHUIO MOJYyYEHHBIX 3HAHUH U MPAKTHYECKUX YMEHHUH.

Buabl npesitesbHocTH oOydyawmuxcsa ¢ 3IIP, o0ycioBiieHHbIE 0COOBIMU
o0pa3oBaTeJbHBIMH TNOTPEOHOCTAMH H O0ecneYMBaOIIHe OCMbBICJIEHHOE
OCBOCHHE COepP:KaHUM 00pa30BaHMs N0 NpeaMeTy «Pu3uka»
Tematuueckass W  TEpPMUHOJOTMYECKAass JIGKCMKAa 1O Kypcy  (U3HKH
cootBeTcTBYeT AOOIT OOO.

Conepxanue BHUIOB aeATenbHOCTH oOyuatomuxcs ¢ 3[IP Ha ypokax ¢usuku
ompenenseTcss uX 0coObIMM OOpa3oBaTelbHBIMU TOTpeOHOCTSIMU. [lomumo
mpoko ucnoiabzyeMbix B AOOIT OOO oOuux A Bcex o0ydaronuxcsi BUJ0B
NESATENbHOCTH CHEAYeT YCWIUTh BHUJbI JESITEIbHOCTH, cHeuu(UyYHbIe s
JAaHHOM KaTeropuu JeTei, oOecreunBaroude OCMBICIEHHOE OCBOEHHUE
coJiep>kaHusi 00pa30BaHUsI IO MPEAMETY: YCUIIEHUE MPEAMETHO-ITPAKTUYECKON
JESTENbHOCTA C AaKTHUBU3ALMEH CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepuayia ¢
OTIOPO Ha AJITOPUTM; «IIOIIATOBOCThY» B U3YUYEHUU MaTepuasa; UCIOJIb30BaHUE
JIOTIOJTHUTENIbHONW BU3yaJIbHOW OMOPHI (CXEMBbI, 11a0J0HbBI, OTIOPHBIE TAOIHUIIH);
pe4yeBOil OTUET O TMpPOIECCE U pe3ybTaTe JeATEIbHOCTH; BBIIOJHEHUE
CHELMATBHBIX 33JaHUN, OOECHEeUMBAIOIINX KOPPEKIHUIO PEryJsiuuu y4eOHo-
MO3HABATEJIbHOM IeATEIHbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJibTaTa.

JUia oOyuaromuxcss ¢ 3IIP cymecTBEHHBIM SBISIFOTCS NPUEMBI PadOTHI €
JEKCUYECKUM MaTepHhalioM 1o npeameTty. [IpoBoauTtcs cnenuanbHas padoTa mno
BBEJICHUIO B  AKTHUBHBIA  CJOBapb  OOYYalOLIMXCS  COOTBETCTBYIOILLEH
TepMuHOJIOTHH. M3yyaemble TEpMHUHBI BBOJSTCS Ha IMOJMCEHCOPHON OCHOBE,
oOs3aTeNlbHa BU3yallbHAS TMOJJICPHKKA, AITOPUTMbI pabOTBI C OIpPEAESICHUEM,
OTOPHBIE CXEMBI JIJISl aKTyaIM3allui TEPMUHOJIOTUH.

B cBsi3u ¢ ocoObiMu 00pazoBatenbHbIMU TOTpeOHOCTSIMU oOyuaromuxcs ¢ 3I1P,
OpyU IUIAHUPOBAaHUU PAOOThl YYEHUKAa Ha YpPOKE CIEAyeT MNPUIEPKUBATHCS
CJIEIyIOIMX MOMEHTOB:

1. Tlpu ompoce HEOOXOAWMO: J1aBaTh aJTrOPUTM OTBETa; pa3peliaTh
II0JI30BAThCS IJIAHOM, COCTABJIEHHBIM IIPU MOATOTOBKE JOMAIIHETO 3aJaHUs;
JaBaTh OOJbIlIE BPEMEHU TOTOBUTHCS K OTBETY Yy JIOCKH; pa3pelarh JenaTb
IIpeABapUTEbHBIE 3aIIMCH, TTOJI30BATHCS HATJIAIHBIMU TOCOOUSMU.

2. Ilo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJSAIIME WU YTOYHSIOIIHE
BOIPOCHI, KOTOPBIE MIOMOTYT UM HOCJIEIOBATENBHO U3JI0KUTH MaTepuall.

3. CuctemaTH4eCcKu MPOBEPATh YCBOEHHWE Marepuaia Mo TeMaM YpPOKOB, IS
CBOEBPEMEHHOT0 OOHAPY>KEHUA MPOOETOB B MPOLIEAIIEM MaTeprae.



4. B mporiecce u3yueHns HOBOTO MaTepualia BHUMaHUE YYCHHUKOB OOparaercs
Ha HamOoJiee CIIOXKHBIE pa3ienbl Hu3ydaemMon TeMbl. HeoOxomumo darie
oOpamatbcsi K HUM C BOMNPOCAMH, BBIICHSIONMIUMH TMOHUMaHUE Y4eOHOTO
Marepuana, CTUMYJIUPOBATh BOMPOCH MPHU 3aTPYAHECHUSX B YCBOCHHH HOBOTO
Marepuana.

Mecto yuyeOHOro npeamera « ®usuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ ®DenepanbHBIM TOCYIApPCTBEHHBIM 00pa3oBaTebHBIM
CTaHJIAPTOM OCHOBHOTO 0OmIero oOpa3zoBaHus yueOHBIH mpeamer «Dusmkay
BXOJIUT B TMpEAMETHYI0 o0nacth «EcTecTBeHHbIE HAyKW» U  SBISETCA
oOs3aTenbHBIM g u3ydeHus. ConmepxaHue ydeOHOro mpeamera «Dusnkay,
MpejacTaBIeHHOe B pabodeit mporpamme, coorBerctByer PI'OC OO0,
OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMe OCHOBHOTO OOIIero oOpa3oBaHUs,
aJanTUPOBAHHONW OCHOBHOM 00pa30BaTEIBLHON MpPOrpaMMe OCHOBHOTO OOIIETO
00pa3zoBaHus 00yYAOUIUXCS C 3aI€PKKON ICUXUYECKOTO Pa3BUTHSIL.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

N3yuyenue (u3MKM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABJIEHO

Ha JOCTHIKCHHUC JIMYHOCTHLBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCHBHBIX

pEe3yIbTaTOB.

B pesynbrare nzyueHus pU3MKM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus

y oOyuaronierocs 0yayT copMHUpPOBaHBI CIECAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSA

"] IposIBJIEHHE MHTEpeca K HCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
(bu3nyecKon HayKu;

"] IEHHOCTHOE OTHOIICHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:

] TOTOBHOCTb K aKTUBHOMY YYacTHIO B 0OCYKIEHUU OOIIECTBEHHO 3HAYUMBbIX
U OITUYECKUX IMpoOJIeM, CBS3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM
JNOCTHXKEHUN (PU3UKH;

] OCO3HaHHWE BAXXHOCTU MOPAJIBHO-ITUYECKUX NPHUHIUIIOB B JCATEIBHOCTU
YYE€HOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

| BOCTIpUSITUE ICTETMUYECKUX KAueCTB (PU3NUECKOW HAYKU: €€ TapMOHHYHOIO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHUS:



'] oco3HaHWE IIEHHOCTH (U3MUECKOW HAYKM KaK MOIIHOTO HWHCTPYMEHTA
NIO3HAHUS MHUpPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BAaXXHEWILIEH COCTaBIISIOLIECH
KYJIBTYPBIL;

'] pa3BuUTHE HAy4YHOW JIOOO3HATEIbHOCTH, MHTEpPECA K HCCIEN0BATEIbCKON
JEATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbS H  JIMOUMOHAJIBHOIO
0J1aronoJIy4ns:

] oco3HaHWE IIEHHOCTH Oe30macHoro oOpa3a J>XKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TMpaBui O€30MacHOTO TOBEICHUS Ha
TPAHCIIOPTE, Ha JOPOTax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAITHUX YCJIOBHSIX;

"] chopMUPOBAaHHOCTh HaBbIKa pedieKCHu, MPU3HAHME CBOEro IMpaBa Ha
OIIMOKY M TaKOT'O K€ MpaBa y Apyroro 4eaoBEKa;

6) Tpy10BOI0 BOCTIMTAHMS:

'] aKTMBHOE Yy4yacTH€ B PEIICHUU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allid, TOpoja, Kpas) TEXHOJOTUYECKOW U
COLIMAJIBHOM HAINpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIe U (U3HUYECKUX
3HAHUU;

] MHTEpeC K MPaKTUYECKOMY U3YUYECHHIO TTpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTUYe€CKOTr0 BOCIIMTAHUSA:

] opueHTalnsg Ha TpPUMEHEHUE (PU3MYECKUX 3HAHWM JUIsl pelieHus 3a1ad B
obyacTi OKpy’Karolel cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH HX
BO3MOJKHBIX TTOCJICACTBUM JJIs1 OKPYKAIOLIEH CPeIbl;

] oco3HaHUE TI00aJBbHOIO XapaKTepa IKOJOTUYECKUX MpoOieM W MyTed ux
pelieHus;

8) ajanTanum K M3MEHSIIOIUMCSl YCJOBHUSIM COIMAJIBHOW W NPUPOIHOM
cpeabl:

"] moTpeOHOCTh BO B3aWMOJCHCTBUU TIPH BBITIOJIHCHUHM HWCCIEAOBAHUN W
MPOEKTOB (DM3UYECKONW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHUX;

'] TMOBBIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
JEATEIbHOCTD;

] moTpeOHOCTH B (OPMHUpPOBAHMH HOBBIX 3HAHHMK, B TOM YHCIIC
dbopMyIUpoBaTh HACH, IOHATHSA, THUIOTE3bl O (QU3HYECKUX OOBEKTax U
SIBJICHUSIX

] oco3HaHue neUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEN B 00JIaCTH
(buzuKy;



e [| MJIAHUPOBAHWE CBOETO PA3BUTHS B NPHOOPETCHHH HOBBIX (PH3UYECKUX
3HAHUI;

e [ cTpeMJICHHE aHAIM3UPOBATH U BBIABIISITH B3AaUMOCBSI3U MPUPOBI, 00IIECTBA
1 DKOHOMHKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (DH3NUSCKUX 3HAHUIM;,

e [] OIEHKa CBOMX JACHUCTBUUA C Y4YETOM BIIMSHUS Ha OKPYXKAIOIIYIO CpeELy,
BO3MOKHBIX TJIO0ATBHBIX MOCIEICTBUIMA.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTe OocBOeHHMs TporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanusi y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOYAOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIBbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISTUBHBIC

yHHUBEpCaJbHbIC yueOHbIE IEHCTBUS.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jjornyeckue 1elicTBUA:

BBUIBJSITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABJIMBATh CYIIECTBEHHbIN MpPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS IS
0000IIIeHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIIOIEHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh  TIPUYMHHO-CJIEICTBEHHBIE CBS3M NPHU H3YyYEHUU (PU3UIECKHUX
SBJICHUI U MPOLIECCOB, JI€1aTh BBHIBOJBI C UCIIOJIb30BAHUEM JI€TyKTUBHBIX
Y UHIYKTUBHBIX YMO3aKJIIOUECHUMU, BBIJIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(hbU3UYECKUX BEJIMYNH;

CaMOCTOATEJIBHO BBIOMPATh CHOCOO peuieHus y4eOHOU (U3HUYECKOU
3aJaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB peEILIeHUs, BbIOOp HauOoiee
MOAXO/SIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbie uccienoBare/ibCKue JeiiCTBUA:

HCIMOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATENLCKUA HHCTPYMEHT O3HAHUS,
MPOBOAUTH MO CAMOCTOATEIBHO COCTABIICHHOMY IUIAHY OMBIT, HECIOXKHBIN
(bU3UYECKUIT DKCIIEPUMEHT, HEOOJBIIOE HCCIIeIOBaHUE (DU3NUECKOTO
SIBIICHUS,

OIICHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WJIN SKCIIEPUMEHTA;



CaMOCTOSITEILHO (hOPMYJIMPOBATh OOOOIICHHS M BBIBOJBI 11O pe3yJIbTaTam
MPOBEJIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh BO3MOXKHOE  JaJIbHEWIee pa3BUTHE  (DUIUICCKUX
MIPOIIECCOB, & TAKXKE BBIBUTATH MIPEAMOI0KESHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTBI U 3alpPOChl NPU MOUCKE U
orOope MH(POPMALMH WJIH JaHHBIX C YYETOM MpPEIOKEHHOW y4eOHOU
(bHU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALUIO
Pa3TUYHBIX BUJOB U (POPM IMPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJIbHYI (OpPMY NpPEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJauyd  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMy, HHOU rpauKoi U UX KOMOMHALIUAMHU.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXKIEHUs Yy4yeOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYk/IaeMOil TEMbI U
BBICKA3bIBaTh MJICH, HAIlCJICHHbIE Ha pELICHHE 3aJayll U TOJAep)KaHue
O1aro»keIaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXXICHHS C CYXACHUAMHU JPYTHX YYaCTHUKOB
auanora, OOHapy>KMBaTh pa3inyune U CXOJCTBO MO3UIINIA;

BBIPQ)KATh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMChbMEHHBIX TEKCTaX;
myOJIMYHO TPECTABIATh PE3yIbTaThl BHIMOTHEHHOTO (DU3MUECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIWBUAYAIbHOM pabOThl MpH pEIIeHUH KOHKPETHOH (U3NYecKoi
poOJIeMBI;

NPUHUMATH [IETTH COBMECTHOW NIEATEIBHOCTH, OPraHU30BBIBAThH JIEHCTBUS
no e€ JMOCTIKEHHUIO: paclpeAensaTh poJid, OOCYXIaTh MPOLECChl U
pe3yJIbTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JTIO/ICH;
BBITIOJHATH CBOIO YacTh PaOOTHI, JOCTUTAs] KAYeCTBEHHOTO PE3yJIbTaTa 1Mo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JCWUCTBUA C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENFHO C(HOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUS.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuzanus:



BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIlHsX, TPEOYIOIINX
ISt pereHust GU3N4ecKuX 3HAaHUM;

OpUEHTHUPOBAThCS B  PA3MYHBIX  IMOAXOJAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATAE pPEIICHUN
TPYIION);

CaMOCTOATEILHO COCTABIISITH AJITOPUTM PEllIeHUs (GU3MUECKON 3a7auu WIIN
TUTaHa HMCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaraéMbie BAPUAHTHI PEIICHUH;
JieNaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIBLHBIN HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMM M MpeajiaraTh IjiaH €€ W3MEHEHHUS;
OOBSCHATh TPUYUHBI  JOCTHKEHUS  (HEJOCTHDXKEHUS)  Ppe3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTh (B TOM YHWCJIE B XOJ BBITOJHEHUS
(U3UYECKOr0  HCCIEOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, WM3MEHHUBIIUXCS CHUTyallud, YCTAHOBIIEHHBIX OLIMOOK,
BO3HHUKIINX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU pelieHn: GU3NIeCKuX 3a71a4d Hin
B YTBEPKIECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 Kkjiacce npeIMEeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HAOMIO/IEHNE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, CAWMHHIIBI (PU3UIECKIX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeulecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUYECKOe [JBUKEHHE (PaBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOACHUCTBYIOIIAS
cuna,  aedpopmarnus  (ympyras, mJlacTU4eckasi),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuyarh sBiaeHUs (auddys3us, TEII0BOE IBMIKEHUE YACTHI[ BEIIECTBA,
paBHOMEpPHOE  JBW)KEHUE, HEpPaBHOMEPHOE JBW)XKEHHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3AKPEIUIEHHOW OCBIO
BpaleHus, TNepenada JaBICHHUS TBEPABIMUA TENaMH, JKHUIKOCTAMH H
razamy, atMocdepHoe JaBleHWE, TIUIaBaHUE Tell, MPEeBPAICHUS



MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NUYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UYECKUX SIBJICHUUA B
OKpY’>KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHBOU
MpUPOJE, NEUCTBUE CHUJIBI TPEHUS B MPUPOJE U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJjEHUS Ha XUBOW OpraHU3M, IJIaBaHHE PBIO, phlYaru B
TeJie YeJIOBEKa, IPU ATOM NMEPEBOAUTH MPAKTHUUECKYIO 3a/1auy B yueOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKM) HU3HUUECKUX SBICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTH, BEC
Tella, Cuja TPEeHHus, MAaBieHHEe (TBEPAOro Teja, KUIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJICHYO CHUJIBI,
MOMEHT CWJbl, KO3(P(GUIIMEHT TMOJE3HOro JACHCTBUS MEXaHHU3MOB,
KUHETUYECKass W TOTCHIMalbHAsE YHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICH  HUCIOJIb3yeMBIX  BEIWYUH, UX
0003HAaYEHUsI ¥ €IUHUIIBI (PU3MUYECKHX BEJIUYMH, HAXOJIUTh (OPMYJIbI,
CBSI3bIBAIONINE JTAHHYIO (DU3UUYECKYI0 BEIMYMHY C JPYTMMH BEJIUYHWHAMM,
CTPOUTH TpaPUKH U3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOXKEHHUs CHJI (BIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUiIO paBHOBECUs pblyara (06J0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPruU, TPU OTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3alUCHIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBIACHATH (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHHE u3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3yYeHHBIX CBOMCTBA (DPU3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJadyd B |—2 JEHUCTBUA, WCMOJB3YysS 3aKOHBI M
bopmybl, CBs3BIBaIONINE (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHSI 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKHE
BEJIMYMHBI B (DOPMYJIbI M MPOBOAUTH PACUETHI, HAXOAUThH CIPABOYHBIE
JaHHBIE, HEOOXOIMMbIE JIJIsl PEUICHUs 3aJ]1ay, OIIEHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPU TTOMOIIH
(hU3UYECKUX METOJ/IOB, B OMTMCAHUM MCCIIEI0BAaHUS BBIICIATh IPOBEPSIEMOE



npeanosjoxkenue  (TUmoresy),  pa3niuyaTh W HHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOAWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T0 PE3yJIbTaTaM;

MPOBOJUTh OMBITHI 1O HAOMIOMCHUIO (PU3NYECKUX SBICHUN WA
bu3HYecKuX CBOWCTB TEN: dbopMynrpoBaTh MIPOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aIKMCHIBATh XOJI ONBITa U (DOPMYJIUPOBATH BHIBOIBI;

BEITIOJTHATHh TPSMbIC W3MEPEHHS PACCTOSHUS, BPEMEHH, MAacChl TeJa,
o0béMa, CHUIBI W TEMIEPaTypbl C WCIOJb30BAaHHUEM aHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
JIpYro C WCIOJB30BAaHUEM TMPSMBIX H3MEPEHHUH (3aBUCHUMOCTH MYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [IBIXKCHUS TeNa, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBHCHUMOCTH CHJIBI TPEHHS OT IJIOMIAAN COMPUKOCHOBEHUS TeJl, CHIIBI
YOPYTOCTH OT YJUIMHEHHS TPYKUHBI, BHITAIKUBAIOIICH CUIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT TUIyOMHBI, HA KOTOPYIO MOTPYXKEHO TENI0, YCIOBUH
TUTABaHMSI TEJ, YCJIOBHMI PaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO WCCIENOBAaHUSA, COOMpATh YCTAaHOBKY W
BBITIOJIHATh U3MEPEHUs, CIENys MPEeIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl MOMYYSHHON 3aBHUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJIC
NPEUIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO PE3yJbTaTaM
MCCJIeI0BAHMSI,;

MPOBOJIUTh KOCBEHHbIE H3MEpeHUsi (U3MUYECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, Chja TPEHHUS CKOJIBKCHHUS,
JAaBICHWE  BO3[yXa, BHITAIKUBAIONIAs CHJIa, JCHCTByIomas  Ha
NOrpyXEHHOE B JKHUJIKOCTh Te€N0, KOA((OUUIMEHT MOJIE3HOTO JEeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIIOKEHHON WHCTPYKIMH: TpU
BBITIOJTHEHHH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHHE HCKOMOW BEJIMYWHBI,

COOJII0IaTh MpaBUjIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C JIabOpaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh TPUHIINAIBI JCHCTBUS TPHOOPOB W TEXHHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MNPUHIMMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpOH HA WX omnucaHusi (B TOM YHCIE:



NOJAIINITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALKMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JUIs1 oOecrieueHus: 0€30MacHOCTH NP OOpallleHuH ¢ MpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHsI 3J0POBbSI M COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO MTOBEJAEHUS B OKPYIKAIOILIEH CpEAE;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMM W TOYTEM CpPaBHEHUSA pPa3IUYHbIX HCTOYHUKOB BBIIEIATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBON WM MOXKET OBITh
HEJI0OCTOBEPHO;

MCII0JIB30BaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 3aJaHUI HAyYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJEpKAaHMs, CIPABOYHBIE MaTepHalbl,
pecypcebl cety MIHTEpHET, BageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHusl HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHbIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMALMH (PU3HUYECKOTO COJEpKaHUs, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOLIEHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, NIpPU OSTOM TPaAaMOTHO HCIOJIb30BaTh
M3YYEHHBIM TOHATUHHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALlNEN;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEJOBAHUN paclpeaesiTh
00513aHHOCTH B TpPYIIE B COOTBETCTBUM C IOCTaBJIEHHBIMU 3a/JayaMu,
CIEUTh 3a BBIIIOJIHEHHEM IUIaHA JEWCTBUI, aJeKBAaTHO OIEHUBATH
COOCTBEHHBIM  BKJIaJ B  JI€ATEIBHOCTb  TPYIIbI,  BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aMOJEHCTBUE, YUUTHIBAS MHEHHUE OKPYKAFOIIMX.

K xonIry o0yuenus B 8 Kkjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEILECTBA, KPUCTALIINYECKUE U
amop(HbIe TeNa, HACBHIIECHHBIH M HEHACBILEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJHEpPrus, TEIUIOBOM JBHUraTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUH 3apsll, HIEKTPUUYECKOE T0JIE, IPOBOIHUKU
U JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE I10JIE;

pa3nuuaTh SBJIEHUS (TEIUIOBOE pacIIMpPEHHE M C)KaTue, TeIulonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAaUMBAaHNUE, KaWJULSIPDHBIE SBJICHUS, UCIIAPEHUE,



KOHJIEHCAlus, IUIABJIEHUE, KpHUCTauIM3auus (OTBEpAEBAaHUE), KHUIIEHUE,
Teronepeaaya (TerI0MPOBOJHOCT, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3aALUs Tell, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJCHCTBUE MATHUTOB, JIEVCTBUE
MAarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM, 3JEKTPOMAarHuTHAsT UHIYKIUS)
[0 OINHCAHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3UYECKHX SBJICHUU B
OKpYy’KalollleM MHUpE, B TOM 4YHcle (U3UYECKUE SBJICHHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSHDKEHUE M KAaNWUISIPHBIE SBICHHUS B IPUPOJE,
KpUCTallbl B Tmpupoze, usnydenue ConHila, 3aMmep3aHue BOJOEMOB,
MOpCKU€E OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEA, CHETA, JJIEKTPUUECKHE
ABJIEHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiiH, Jpeiid MOJ0COB, POJIb MAarHUTHOTO TMOJS JJIsS KU3HHU Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTH NMPAKTHUUECKYIO 3a/1auy B
y4eOHYI0, BBIJENATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUI;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
¢bu3nuecKue BeTUYHUHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAas TEIJIOEMKOCTh BELIECTBA, yJAENbHasg TEIUIOTa
MJIaBJICHUS, yJAeNbHAs TEIUIoTa NapooOpa3oBaHMs, yHAelbHAas TEIIoTa
CropaHusi TOIUJIMBA, KOA((UIIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3/yXa, JJIEKTPUUYECKHUH 3apsj,
CHJIa TOKA, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAETbHOE  CONpOTHUBIIEHWE  BellecTBa, padoTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), TNpHU ONHUCAHUM TPABWIBHO TPAKTOBATh
(GU3MYECKUI CMBICT UCHOJb3YEeMbIX BEIUYHH, O003HAYEHUS U €IUHMIIbI
(U3MYECKUX BEIUYMH, HAXOAUTH (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTUMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIUU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa /il yyacTKa Ienu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpAaHEHHs] JHEpPrud, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHUYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MUYECKHE MPOIECChl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPa: BBISBIISTH



NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrH4ecKux
IaroB ¢ omnopod Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UYECKUX SBIICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JCHUCTBUA, HCMOJb3YysS 3aKOHBI M
dbopMyIbl, cBs3bIBatOLUE (DU3MUECKHE BEIUYMHBL: Ha OCHOBE aHajIn3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEOOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpaTb 3aKOHBI U (POPMYIIBI,
HEOOXoAUMbIEe JUIsl €€ pElIeHMs, MPOBOAMTH pacdy€Tbl M CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO PEHIMTh NPU T[TOMOIIH
(GU3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHHE MCCIIECJOBaHUs, BbIACIATH
IIPOBEPSAEMOE  MPEIIIONIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUS, JEIaTh BBIBOJBI;

MPOBOJUTH OMBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SBICHUN WU
(bu3MYEeCKUX CBOMCTB Tell (KamWIISpHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIeparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYUYCHHH OT IBETa H3JIydarolled (MOoriaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMMEPATYPbI KUAKOCTH U
IO €€ TMOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJEHUCTBUE
DNEKTPUYECKUX  3aps0B, B3aWMOJECHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX TIOJIE ITOCTOSHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO TMOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABHUraTessi MOCTOSSHHOTO TOKa):  (OpMyIHpOBAThH
MIPOBEpPSAEMbIE MPENOI0KEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000py10BaHUs, OMUCKHIBATH XOJ1 ONbITa U (POPMYITHPOBATH BHIBODI;
BBIIIOJIHATh  MPSAMBIE  U3MEPEHUST  TEMIEpaTypbl, OTHOCUTEIbHOU
BJI&JKHOCTH BO3AYyXa, CHJIbl TOKA, HANPSOHKEHUS C MCHOJIB30BAHHEM
aHAJIOrOBBIX NPHOOPOB M JATYMKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH
PEe3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COMIOTHOM MTOTPEIIHOCTH;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKON BEJIMYUHBI OT
Apyrod C  MCHOJb30BaHUEM TMpPSAMBIX  HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJIEHUS IPOBOJHMKA OT €r0 JUIMHBI, IUIOMIAAU ITOIEPEYHOTO
CEYECHUS U yAEIIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOJAHUKA, CUJIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpSHKEHUS Ha MPOBOJHHUKE,
UCCIICOBAHUE IIOCHEAOBATENBHOTO M MMAPAJUIENBHOTO  COECIWHEHUMN
MIPOBOJHUKOB): IJJAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY M
BBIMOJHATh WM3MEPEHUs, CIenysl MPeaoKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3yibTaThl TOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JI€NaTh BBIBOJBI MO PE3YJIbTATAM UCCIIEN0BAHNUS,



IPOBOJAUTH KOCBEHHBIE H3MEPEHHUS (PU3UUECKUX BEIMYMH (yAelIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHUE NPOBOJHMKA, pabora H
MOIIHOCTh JJIEKTPUYECKOTO TOKa): IJIaHHUPOBATh W3MEPEHHs, COOMpPATh
AKCIIEPUMEHTAIBHYI0 YCTaHOBKY, CIEeAys MPEAIOKEHHON WHCTPYKLUHU, U
BBIUUCIISTH 3HAUECHNE BEJIUUMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha HUX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIEpMETp,
BOJIbTMETpP, CUETYHK JJICKTPUYECKOW IHEPIHH, DIEKTPOOCBETHUTEIHHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPOINPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
IPEeIOXPaHUTENH, SJIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOMCTBaX (PM3MYECKUX SIBJICHUM M HEOOXOIAUMBIE
¢bu3nYecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA WU HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUraTellb BHYTPEHHETO
CTOpaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbI JJIEKTPHUUECKHUX
IENeil C TMOCIe0BATENbHBIM U MapaUIebHBIM COSAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycloBHbIe 0003HAUEHHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALKIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (DU3MUECKUX 3HAHWW B IOBCEIHEBHON
KU3HU s o0ecrieueHrs 0e30MacHOCTH Mpu oOpalieHuy ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHHUSA
HOPM KOJIOTUYECKOTO TOBEJCHUSI B OKPYIKaIOLEH Cpe/ie;

OCYHIECTBIISITh TOHUCK HMHPOpMAIMK  (PUINIECKOTO COACpX)aHUSI B
WuTepHere, Ha OCHOBE WMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUS
JOTOJIHUTENBHBIX ~ MCTOYHUKOB  BBIJCNATH  HH(POpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOM;
WCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUl HAYYHO-TOMYJISPHYIO
JUTEpaTypy (PHU3UYECKOTO  COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0o000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHUs, B TOM UHCi€ MyOJUYHO TMPEACTABIATh pPE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEeN0BATENbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO



UCIIOJIb30BaTh M3YUYEHHBIM TOHATHIHBIA ammapar Kypca (QU3HKH,
CONPOBOK/IaTh BBICTYIUICHUE MPE3CHTALINEN;

MPU  BBIMOJHEHUH Y4YE€OHBIX IPOCKTOB M MCCIEAOBAaHUN (PU3HMUYECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TIpPYyIIE B COOTBETCTBHM C
MOCTABJIEHHBIMU 33/1a4aMU, CJICIUTh 3a BBIIIOJHECHUEM IUIAHA JCHUCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJl B
NEATEIBLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISiE TOTOBHOCTH pa3peiiaTbh KOHQIUKTHIL.

K xonIty o0yuenus B 9 Kjacce mpeMeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEIBLHOCTh MEXAHWYECKOIO JABWXKEHHS, Aedopmarius
(ympyrasi, mnjactuuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U IMEperpy3ku, UEHTP TAKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO TeNa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUs U
BOJIHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCITyCKaHUs W IOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHHus,
M30TOIbI, SIAEPHAS] DHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JBM)KEHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
NaJIcHUEe TeJ, pABHOMEPHOE JIBUKEHHUE MO OKPYHOCTH, B3aUMOJEHUCTBHE
TE€J, PEAKTUBHOE JBM)KEHUE, KOJIeOATENbHOE IBMXKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUsA), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE W NPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTy4YEHHS]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKHX SBJICHUU B
OKpYyXaromeM Mupe (B TOM 4YHucCie (pU3NYECKUe SBIECHHUS B NPUPOJIE:
IIPWINBBI U OTJUBBI, ABMKEHUE I1aHeT COTHEYHON CHCTEMBI, PEAKTUBHOE
JABM)KEHHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 3X0, LBETa Ted,
ONTHUYECKHE SIBICHUS B NPHUPOAE, OMOJIOIrMYECKOE JEHCTBHE BHIAUMOIO,
yJIbTPaUOIETOBOIO M PEHTTCHOBCKOIO H3JIy4YeHHMH, €CTECTBEHHBIN
pasvoaKkTUBHBIM (POH, KOCMHUYECKHE Jy4yH, PaJAMOAaKTUBHOE H3Iy4YEHHE
NPUPOAHBIX MHUHEPANIOB, JEHCTBUE PAJAUOAKTUBHBIX W3IYyYE€HUH Ha



OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOJMUTH IPAKTUYECKYIO 3aJ1adyy B
y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKHUX
SIBIICHUI;

ONKCHIBATh MU3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBICHHS, HUCIOIb3YS
¢uznyeckue BENUYMHBI (CpeaHssi U MTHOBEHHas CKOPOCTh Tejla IpHu
HEPaBHOMEPHOM JIBH)KCHHMM, YCKOPEHHE, IEPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUjla YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHIHMANbHAas HHEpPrus Tena,
IIOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHASL HEPTUS CKATOU
NPY>KWHBI, KUHETHYECKas SHEprus, IOoJHAsg MEXaHW4YecKas >SHeprus,
NEPUOJI ¥ YacToTa KOJIeOAHUM, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, ITOKa3aTellb MPEJOMIICHHS CPENIbl), IPU ONHCAHUU
IPAaBWIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCIOJB3YEMBIX BEJINYMH,
0003HAaYEHUsI W €IUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTMMHU BEIMYWHAMH,
CTPOUTDH Ipa(UKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3UYECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIUI CYNEPHO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwmies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPAHEHUS HMMILYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOT'O YUCEIN
IpHU SIICPHBIX peakUusax, NpU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBhIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBAa TN, B TOM YHWCJIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPUEHTUPOBAHHOI'O XapaKTEPA: BBISABIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
1aroB C ONOpod Ha 2—3 M3yYEHHBIX CBOMCTBAa (PU3NYECKUX SBIICHH,
bu3nyecKuXx 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3a4aud  (omMparoluecs Ha cuctemy u3z 2-3
YpaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (HU3HUECKHUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHMS 3aJauyd 3alMChIBATH KPaTKOE
yCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JTaHHBIEC, BBIOMPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JUUISl PELICHMs], IPOBOAUTH PAcu€Thl U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAYeHUs (PU3NUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PEUIUTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHUE HCCIENOBAHUS, BBLACIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTb MOpsIKa



NPOBEJCHUSI  UCCIEJOBAHUSA, J€JIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUMN U OMBITOB;

NPOBOJANTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
(¢u3MYEeCKUX CBOMCTB TeN (M3yuyeHHe BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXpaHEHHUsl HHEPrHH, 3aBUCHUMOCTh IEpHoAa KojeOaHuN Mpy>KMHHOTO
MasTHHUKA OT MAacchl Tpy3a U >KECTKOCTU NPYKUHBI U HE3aBHUCHUMOCTb OT
aMILUTUTYbl MaJIbIX KOJeOaHUH, MPSAMOJIIMHENHOE PacIpOCTPAaHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHs NIpeaMeTa B coOuparoiiei
JUH3e, HAOJIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOATENIBHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOTO  Habopa
o0Opy/lOBaHUS, OMNHUCHIBATH XOJA ONbITA W  €ro  pe3yJbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPHUIO0 MPSAMBIX U3MEpPEHUM, Onpeaensis
CpellHee 3HayeHHe Uu3MepseMol BeNMYMHBI ((OKYCHOE pacCTOsiHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOp cIOco0a HU3MEpEHus
(M3MepuTenbHOTO MPUdOopa);

MPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCTIONb30BaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
P PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KoJeO0aHUI MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpaK€HUS CBETa OT yIJia MaJeHUs U yrija MpeIoMJIeHUs OT yria
NaJeHNs): IUIAHUPOBATh HCCIENOBAaHUE, CaMOCTOSITENFHO COOMpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pE3yJNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bU3NYeCKUX BEIWMYMH B BHUJE TaOMWIl W TpaduKOB, JENaTh BHIBOJABI IO
pe3ysbTaTaMm HCCIIEIOBAHUS;

NPOBOANTh KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE TeJla TpU pPaBHOYCKOPEHHOM JBM)KCHHUHU,
YCKOpPEHHE CBOOOIHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTb, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cuja coOuparolmeid JIMH3bI, PAJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJIHATh U3MEPEHUs, CIEays MPEAIOKEHHOW MHCTPYKIMH, BBIYUCISATD
3Ha4YCHHE BEIMYUHBI U aHATH3UPOBATH MOJYYEHHBIE PE3yIbTaThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

cOOJII0IaTh MpaBUjIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C JIabOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (DU3MUECKUX MOJEIIEeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKkTepU30BaTh MPUHIMIMBI JEUCTBUS HU3YyYEHHBIX NpPUOOpPOB U
TEXHHMUYECKUX YCTPOWCTB C ONMOPOH Ha WX omnucaHusi (B TOM YHCIE:
CIUIOMETP, MOATYUKH TIOJOKEHHUS, PACCTOSHUSI M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHHA W HEOOXOmUMbIe (U3HUECKUE
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI M CXEMAaTHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
IpH PEHICHUH YYeOHO-TIPAKTUYECKUX 3a1ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KHU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOJACHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK HHpOpManuu (U3HUECKOTO COJEpKaHHUS B
WuTepHeTe, cCaMOCTOATEIHHO (HOPMYIIHPYsI IOMCKOBBIN 3alpoc, HAXOJAUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH MOJYYeHHON MH(pOpMaIMu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTENbHBIX UCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBINOJHEHUN Y4E€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOTO  COACpXaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchbl ceTu MIHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
WH(POpMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DM3MUECKOTO COJCPIKAHMUSA,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHON WIIM UCCIIET0BATENbCKON
ACSTENbHOCTH, TPH OSTOM TPAMOTHO  HCIOJNB30BATh  HM3YUYCHHBIN
MNOHSATUMHBIN amnmapar HM3y4yaeMoro pasjena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalMed ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuun
CBEPCTHHUKOB.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAOUIEr0 MUPA.

®usuka — Hayka o mnpupone. fBneHus npuponsl. PU3NUECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®dusnueckue BenudyuHbl. 3Mepenune Qusnmueckux BenuuuH. PuU3nUecKue
npuoopsl. [lorpemHocts u3mepenuil. MexayHapoaHasi CUCTEMA €AMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOLY.
EctecTBeHHOHayuyHBI METOJ MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHHUE
HaOmogaemMoro siieHus. Onucanue GU3NYEeCKUX SBJICHHUM C MOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4yecKue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIC, CBETOBBIE

SABJICHUS.
2. ®usnueckue NpuOOPHl U MPOLEAypa MPSMbBIX U3MEPEHUN aHAOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopnuie padbomot u onvimet.
1. OmnpeneneHue 1eHbl AJIEHUS LIKaJIbl U3MEPUTENBHOTO IpUdopa.
2. H3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
4. OmnpeneneHue pasMepoB MAIbIX TEN.
5. M3mepenue temiieparypsl IpU IOMOIINM >KMIKOCTHOIO TEpMOMETpa U
JaTYMKA TEMIEPATYPHI.

6. lIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJIETA
[IapuKa, MyIIEeHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OoJiblle BhICOTa
IIyCKa.

Paspeu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OmnbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrmkenue dactun BemecTBa. CBsA3b CKOPOCTM JIBJKEHHsI 4YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, XKUIAKOCTEH U TBEPHBIX
(kpuctamnyeckux) Tesl. B3auMocBs3b MEXIy CBOWCTBaMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcOoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmonenue OpOyHOBCKOTO JBUKEHMSL.



2. Habmronenue nuddysun.
3. HaOmionenue ~ siBneHui,  OOBSACHSAIOMIUXCA  NPUTSHKEHUEM WA
OTTaJKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimoi.

1. OuneHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCMHOJIb30BaHUEM

dboTorpaduir).
2. OnbITHI 110 HAOJIIOIEHHIO TETIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUSL.
Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.
SBrneHue uHepUMU. 3aKOH HUHEpIUU. B3auMojelcTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTH Tena.
[InotHocTh BemiecTBa. CBS3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B E€AMHUIIE
00BEMa BeIECTBA.
Cuiia Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TskecTd. CHlla TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM mpsiMoi. PaBHOnelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHne MexaHMYeCKOro IBUKEHHUS TeJa.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKCHMUS.
3. HaGmionenue siBneHus WHEPIUU.
4. HabmroieHrue u3MeHEeHUs! CKOPOCTHU MPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue Cui, HapaBJIEHHBIX 10 OJHOMN IPSIMOM.
Jlabopamopnule pabomot u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIApUKa B KUIKOCTH,
MOJIEJIU AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHne CpelHEW CKOPOCTU CKOJBXKEHHS OpycKa WU ILIapuKa II0
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbKeHUs (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOUN CUIIBL.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnen 4. JlaBinenue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHS Tra3za OT 00béma, Temmeparypsl. l[lepemaua naBiieHus
TBEPABIMU TEJNaMHU, XUAKOCTAMH M razamu. 3akoH Ilackans. IIneBmatuueckue
MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TiyOuHbl. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs: cocyapl. [ mapaBauyeckue MexaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO IABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHus: aTMOChHEpPHOTO JTaBIICHUS.

JlelicTBrE )KUAKOCTU U Tra3a Ha MOrpyKEHHOE B HUX TeJ0. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.

o Uk~ w N e
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHl.

ITepenava naBaeHUS KUJIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh
TeJa ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
YcioBue UIaBaHus TEJI: IUIABAHWE WIIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHHUS INIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOU B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAIKMBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKWUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TEI0 B KUJIKOCTH, OT O00bEMa TMOrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNeHue €€ rpy30M0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanundeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHASL DHEPTHS.
IIpeBpaieHre 0OTHOTO BHIa MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHUH Tela

10 TOPU3OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJI HaKI1OHHOM TIOCKOCTH.

4. V3ydeHune 3aKOHA COXPAaHECHUSI MEXAHUYECKON SHEPIHUH.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUHU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOrO0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOU TEOPHH.
CmaunBaHu€ U KanWJUISIPHBIE sABJIEHUS. TennoBoe paclinpeHUe U CKaTHe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHXKCHUS
gactuil. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPruu:
Teronepeaaya U COBEpUIEHUE paboTHI. Buasl TEIUIONEpEaaun:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3IIyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEIIECTBA. 1emIOOOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHUS OT aTMOCHEPHOTO
JABIICHUS.

BnaxxHocth Bo3ayxa.

DHeprus TOIJIMBA. Y AeIbHAs TEIUIOTa CTOPaHUSL.

[Tpunuumner paGotsl TemoBbix Aurareneit KIIJ| TtermoBoro nsurarens.
TernoBble IBUTATENH U 3aIIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmonenune OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenne siBeHnii cMaurBaHUsI M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacimpeHus Tel.

N3meHeHne naBieHus rasa Mpu M3MEHEHHH OOBbEMA M HArpeBaHUU WIIH
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipyu COBEPILIECHUH padOTBHI.

HarpeBanwne npu coBepireHUH pabOThl BHEITHUMH CHJIaAMHU.
CpaBHeHHE TETIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenue nocTostHCTBA TeMIEPAaTyphl IPU TUIABICHUMU.
Mopaenn TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO EUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEII.

OmnpeneneHue gaBiaeHUs BO3yXa B OJJTIOHE HIIPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAKICHHS.

[TpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruum Tejla B pe3yJibTare
TeIIonepeAaur M pabOThl BHEITHUX CHII.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW U
ropsiuYeu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJIOM  IIpHU
TEIJI000MEHE C HAarpeThIM METAUIMYSCKUM IIHJIHHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpoiuecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEIIOTHI TUIABACHUS JbA.

Paznen 7. DjekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Ten. [[Ba pona 3JeKTpUUEeCKHX 3apsaoB. B3anmopeinctBue
3apspKeHHBIX  Teil. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPS0B U PACCTOSHUS MEXKIY TEIaMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTh anekTpuueckoro mnodisa. IIpuHuun
CYHEPHO3ULIUH IEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKkux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTPUYECKOrOo ToOKa. 3akoH Jhxoyns—JleHna.
DnexkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocrossHHBIE ~ MarHuTHl.  B3anmonaeicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €r0 3HAYEHUE JJIS KU3HU Ha 3eMIle.
Omeir  Opcrega. MarHutHOoe 1OJNE  DIEKTPUYECKOTO ToKa. lIpumeHenwme
AJIEKTPOMAarHuTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCnoyib30BaHME 3IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.

DeKTpocTaTuYeCKast HHAYKIUS.

3aKOH COXPAHEHUS DJIEKTPUUECKUX 3apsI0B.

[IpoBOHHUKH U TUSIIEKTPUKHU.

MopaennupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.

HcTouHnKHM OCTOSIHHOTO TOKA.

L 0 N ok W RE

JIENCTBHS IIEKTPUIECKOTO TOKA.
. DIEKTPUUYECKHUI TOK B KUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHune cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. PeocTtar 1 marazud cOnpoTUBIICHUHU.
. B3anmoeiicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeiIEHUs IMOJOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJje ToKa. DIEKTPOMAarHuT.

JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb TTIOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIUH.

Omneitel ®apagnes.

3aBUCMMOCTh HAIPaBJICHUS HWHAYKIAOHHOTO TOKa OT YCIIOBUM €T0
BO3HUKHOBEHHS.

DJIEKTPOreHEepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJNEKTPU3ALMUA TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DJIEKTPUUYECKOTO IOJIsI HA MPOBOJHUKH U
TVDIIEKTPHUKH.

COopxka u npoBepka pabOThI ANEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenune u peryaupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4Y€pe3 pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUYECKOTO
COMPOTHUBJICHUS] MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJA TOMEePEeYyHOro
CEUeHHs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUA HANPSHKECHUH TPU TOCIET0BATEIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJigs CWIbI TOKa MPU NapaJlIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, HIYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — 3JEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3yyenne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHWTOB TIPH  HX
O0OBEMHEHUY U PA3/ACIICHUH.

HccnenoBanue qeHCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18. M3yueHune nercTBrsS MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 371€KTPOABUTATENS.

20. 3mepenune KIIJ] anexkTpoaBuraTeabHON YCTaHOBKH.

21. OnbBITBl IO HKCCIEAOBAHUIO SIBJIEHUS BJIECKTPOMATHUTHON WMHIAYKIIVU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHUS] W HANPABJICHHUS HHAYKIIMOHHOTO

TOKA.
9 KUIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBUXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOoe npsMONIMHENHOE BUXEHUE. CpeaHsiss 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMmoiimHEeiiHoe JBuxkeHue. CBoOoaHOE
nageHue. OnbITel ['anunes.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHLIMN CyTIEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHud. JBmkenue rmianer BOKpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3AKPETUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
MMIyJbca. PeakTMBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaGoTa CHJI TSXKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHInanbHas SHEPTruUs Tea, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJu. [loTeHIIManbHas S3HEPTUS CKAaTOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOMU
SHEPIUH.

Hemoncmpayuu.

1. HabGmrogenne MexaHWYECKOro JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTed W TPAeKTOPUN ABUIKEHHSI OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

Hab6nronenne MmexaHMuecKuX sIBIICHUN, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3AUMOJIEHCTBUU TEN.

N3meHenue Beca Tea pu yCKOPEHHOM JBHKECHUH.

IIepenaua ummysnbca Ipu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TElL.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TIPU CBOOOHOM MaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU NIPU ABMKEHHUH TENA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIIBI  YIOPYTOCTH TPU  MOABEME TIpy3a C
MCIIOJIb30BAaHMEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.

11. 3yuyeHue 3aKoHa COXpaHEHUSI SHEPTHH.

Pa3nen 9. Mexannuyeckue KoJie0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJI€OaHU: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKnil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIEOATEIHLHOM JIBUKEHUMU.

3aryxaromue  koneOaHus.  BeIHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoOWcTBa MeXaHMYeCKUMX BOJH. IIpomonbHble U
nomnepevHble  BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yAbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojie0aHuii Ted IOJA NEUCTBUEM CWIBI TSKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)IEHHBIX KOJ€OaHU U pEe30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 4YacTOThl M MEpUoJa KoJeOaHWW MaTeMaTHYeCKOro
MasiTHUKA.

2. OmnpenesieHre YacTOTHI U IEpUOAA KOJIeOaHUN MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHO/Ia KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHojia KoieOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  INE€pHoJa  KOJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.

Paszzgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  ODJEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimut.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOHWJIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ AIBJICHHUS.

JlyueBass ~ mogmenp  cBera.  Mcrounumkm — cBera.  IIpsamosmHerHoe
pactpoctpanenue ceera. 3atmMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nayueid B JnuH3e. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKPOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHEIHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xop tyuelt B coOuparolie JIMH3e.

XO0[ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensb ria3za.

11. Paznoxkenue 6enoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jiyya OT yrja
naJICHuUs.

2. W3yuenue xapakTepuCTUK N300paXEHUs MIPEAMETA B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUSI Ha TPAHUILE «BO3IyX—CTEKIIO».
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4. TlomydeHue M300paKeHHM C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BL.

6. OMBbITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITBI MO BOCHIPUSATHIO LBETA MPEIMETOB MpPHU MX HAOIIONECHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paszpnesn 12. KBanToBbI€ SIBJICHHS.

Omneitel Pe3epdpopna v miuanerapHas Mozenb atoma. Mogaens atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HWsorombl. PaaunoaxkTtuBHbIE
npespamienus. [lepuon monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CoiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUW HA >KUBBIE
OpraHU3MBbI.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YEeHHUSI U MOTJIOMICHHUS.

2. CHexTpsl pa3au4HbIX Ia30B.

3. ComekTp BoaOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYYEHUH.

6. Perucrpanus uzmydeHus NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTHM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paanoakTuBHOTO (oHa.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMKA MOAYJIb IPEIHA3HAUEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUS UM OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe Ui o0ydaroumxcs,
BBIOPABILIUX 3TOT y4E€OHBIN MpeaMerT.

[Ipy n3ydyeHNM AAHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUBI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpYyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS



SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUYECKUE
ABJICHUSI, TPUMEHAS T[OJYyYEHHbIE 3HAHHWs, pemarh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3eiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX WM
pPEeAJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (PU3NUECKHUX SBJICHUM, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATHh HAy4HbIE OCHOBBI HAM0O0JIE€ BaXKHBIX JOCTHUNKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPI'UHu.






TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoTsI
pecypchl
Pa3nen 1. ®usuka u eé posib B NO3HAHUU OKPY:KAKOIIEr0o MUpa
bub6nuorexa [JOK
1.1 O - 2
HBHKE - Hayka o PHpOAe https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 O 2 1
HBHHCECKHE BETHHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmorexa HOK
' y a https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pasznea 2. [lepBoHayaibHbIE CBeJIeHUSI 0 CTPOCHUM BellecTBA

2.1 CrtpoeHne BemecTa 1 bubmorexa HOK
' P HI https://m.edsoo.ru/7f416194
29 JIB>KeHUEe U B3aUMOJICUCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnnorexa [HOK
2.3 A 2
FPETATHHE COCTORHNA BettecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
b K
3.1 Mexanndeckoe JBIKCHUE 3 no/morera O

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




bu6nmoreka [JOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
3.3 Cuuna. Brtet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnuorexa [{OK
' TeJIaMH, )KUJIKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBienne XuKoCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATnmoc(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTHU U T'a3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTH. JHEPTrUst
bu6mmoreka [IOK
> Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Tpocteie Mexaru3sMb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBieHUs
11 C . orBa 7 bubmuoreka [JOK
' TPOCHHE H CBORCTBA BELIE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tena bubnunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.rw/7FA18 1 co
bubmuoreka [JOK
2.3 MarHTHBIC ABICHHA 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. Mexanu4veckue siBJIeHUS
L1 MexaHn4ecKOe ABHKEHUE U CIIOCOOBI €T0 10 1 bubnuoreka [{OK
. OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [[OK
1.2 B i 20 1 3
SAMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4veckue KoJ1e0aHUA U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMICCKHC KONCOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHMECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI pacrpoOCTpPaHEHUsI CBETA 6 2 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 2 hitos://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC AIBICHHA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 37pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTOpHTEIbHO-0000111AK0IIUI MOAYJIb
[ToBTOpenue u 0600IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27










YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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