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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3uke 0a30BOr0 YypOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJOKEHUH U TpeOOBaHUU K pe3yjbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM mporpamMMmel, npeactraBieHHbx B @I'OC COO, a
Takke C Yyd4€roM (QenepasbHO paboyell mporpaMMbl BOCHUTAaHUS M KOHLENLUU
npenojaBaHusi yueOHoro mnpeamera «®dusmka» B 00pa30oBaTENbHBIX OpPraHU3ALUAX
Poccuiickoit denepannu, pealin3yomux OCHOBHbIE 00pa30BaTelbHbIE POTPAMMBI.

CopepxaHue mporpaMMbl o (pU3MKe HAMpaBleHO Ha GOPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOywarommxca 10—11 kiaccoB nmpu oOydeHuM uX (pu3nKe Ha
0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOro mnoaxona. [Iporpamma mno
¢usuke coorBercTBYeT TpeboBanmsiM PI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OpPEeIMETHBIM M METanpeIMETHBIM pe3ynbTaraM oOOyYeHMs, a TaKXKe YYHUTHIBAET
HEOOXOJUMOCTh pealu3aluid MEXIPEIMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
HAyYHBIMH y4eOHBIMH TIpenMeTaMu. B Heil ompenensroTcsi OCHOBHBIC LU HU3y4YEHUS
Gbu3MKU Ha YPOBHE CpEHET0 O0IIero 00pa3oBaHus, MIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS
Kypca (pU3uKU: TUYHOCTHBIE, METAIIPEAMETHbIE, PeAMETHBIE (Ha 0a30BOM YpOBHE).

[Tporpamma o ¢pu3uKe BKIOYAET:

® [IJJaHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3uMKHU Ha 6a30BOM YPOBHE, B TOM

YHCIie IPEeIMETHBIE PE3yNbTAThI IO rojlaM 00y4YeHHUS;

e cozaepxaHue ydyebHoro npeamera «Dusmka» mo rojgaM oOydeHHs.

®dus3uka Kak Hayka o0 Haumbosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAaueCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJl B CHCTEMYy 3HaHUU 00
okpyxatoreM wmupe. IIkonapHBIA Kypc QUMK — CHCTEeMOOOpasyromui s
€CTECTBEHHO-HAYyUHbIX Y4E€OHBIX MPEIMETOB, MOCKOJbKY (PU3MUYECKUE 3aKOHBI JIEkKaT B
OCHOBE TIPOIIECCOB M SBJIICHUW, W3y4aeMbIX XHMHEH, Ouomorued, Quandeckoi
reorpadueid m acTpoHOMHEH. Vcmoiib30BaHME M aKTHBHOE NPUMEHEHHE (U3HMYCCKUX
3HAHUM ompezenseT XapakTep M pa3BUTHE Pa3HOOOpa3HbIX TEXHOJNOIM B cdepe
DHEPreTUKH, TPAHCIOpPTa, OCBOEHHS KOCMOCA, TMOJYy4YEHUS HOBBIX MaTepuaioB C
3aJJaHHBIMH CBOWCTBAMHM H JpyruX. M3yueHue (U3MKKM BHOCHUT OCHOBHOHM BKIAJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa O0ydaromuxcs, B OpMUPOBaAHHUE
YMEHUI NPUMEHSITh HAy4YHbI METOJl TMO3HAHMUS TPU BBINOJIHEHHMH HUMH Y4e€OHBIX
UCCIIEJOBAHUMN.

B ocHoBY Kkypca (u3uku 1715 ypoBHS CpEAHETO O0IIero 00pa3oBaHUsI MOJOKEH Pl
uzei, KOTOpble MOKHO pacCMaTPHUBATh KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kypc SABISETCS JIOTMUECKU
3aBEpIIEHHBIM, OH COJCPXKHUT MaTepuan U3 BCeX pas3efoB (PU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEeW MaTepHall Kypca (GU3UKU 00beIUHEH
BOKpYr (usmueckux Teopuil. Bemymmm B Kypce sBuseTcs  (opMmupoBaHue
NPEJICTaBIEHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusauusi MpeanosiaraeT  HMCHOJb30BaHUE
I'YMaHUTapHOIO MOTEHIMaNa (PU3NUECKON HAYKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKHU C
pa3BuTHEM OOIIecTBa, a TaKkKe C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MTPOOIIeMaMH.



Hoes npuxnaonoti nanpaenennocmu. Kypc GU3UKM mpenonaraetT 3HaKOMCTBO C
HMIMPOKUM KPYIOM TEXHMUYECKHUX U TEXHOJIOTMUECKHUX MPUIOKEHUN U3yUYEHHBIX TEOPUMA U
3aKOHOB.

Hoes skonozuzayuu peannus3yeTcsi OCPEICTBOM BBEICHHS JJIEMEHTOB COEpKAHUS,
NOCBAIIEHHBIX JKOJIOTMYECKUM MpobjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C
pa3BUTHEM TEXHUKHM M TEXHOJIOTHUH, a TaKKe OOCYXAECHHsS NpoOJIeM paluOHAIBHOIO
IPUPOJIOIIOJIB30BAHUS U SKOJIOTMUECKON 6€30IacHOCTH.

CTepKHEBBIMU JJIEMEHTaMHM Kypca (U3MKM Ha YpPOBHE CpEIHEro oOOIIero
oOpa3oBaHusi ABJIAIOTCS (u3MUeckue Teopur (POpMUPOBAHME MPEACTABICHUNA O
CTPYKTYpE IOCTpOeHUsl (U3MUYECKOH TEOpUHU, PONH (PyHIAMEHTANIbHBIX 3aKOHOB M
NPUHIUIIOB B COBPEMEHHBIX NPEJCTABIEHHUSIX O IMPHUPOJE, I'paHUIAX MPUMEHUMOCTU
TEOPHil, /I OMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U ITPOLIECCOB).

CHUCTeMHO-JIeATEIbHOCTHBIN MOJIX0/I B Kypce (DU3UKH pean3yeTcsl MPEkK/Ie BCEro
3a cU€T OpraHu3alUM SKCIEPUMEHTANbHOMN nesTenpHoCcTH o0yyatomuxcs. [y 6a3oBoro
YPOBHSI Kypca (PU3UKU — 3TO MCIIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIAOOPATOPHBIX padOT, KOTOPHIE B MporpamMme Mo pu3nuke 00beTAUHEHbI
B OOIIMI CIIMCOK YUEHMUYECKUX MPAKTUYECKUX paboT. Boljenenne B yka3aHHOM IepeyHe
7a00paTOpHBIX PAabOT, MPOBOAUMBIX JJISi KOHTPOJISI M OLEHKH, OCYIIECTBISETCS
y4acTHHKaMH 00pa30BaTeIbHOIO MpoLecca UCXOAS U3 OCOOCHHOCTEH IUIAHWPOBAHUS U
ocHameHus: kabuneta ¢usuku. [Ipu 3TomM obecrnieunBaeTcs OBIAJIEHUE O0YYarOIIMMUCS
YMEHUSMU MPOBOAUTH KOCBEHHBIE H3MEPEHHS, HCCIEJOBAHUS  3aBHCUMOCTEH
($U3NYECKUX BEJIUYHH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEASIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME yleaseTcsl pElIeHHIO PacUE€THBIX M KaueCTBEHHBIX 3a1ad. [lpu
TOM Ul pacy€THBIX 3aJad NPUOPUTETOM SBISIOTCA 3a/Jadyd C SIBHO 3a/JaHHOM
¢u3nyecko  MOAENBIO,  IO3BOJIAIOIIME  TNPUMEHATh  HM3yYeHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIrO pas3zesia Kypca, TaK U MHTErpUpysl 3HAHMS U3 Pa3HBIX
paznenoB. JlJis KaueCTBEHHBIX 3aJlady MPUOPUTETOM SBIIAIOTCS 3aJaHUs Ha OOBSICHEHUE
npoTeKaHust (U3NYECKUX SBJICHUN M IPOIIECCOB B OKPY’KAIOUIEH >KHU3HM, TpeOyromue
BbIOOpa PU3NUECKON MOJIENHN AJIsl CUTYallMH TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu ®PI'OC COO k maTepuasbHO-TEXHUYECKOMY
oOecreyeHnto yueOHOro nmporecca 6a30Bblil ypoBeHb Kypca (PU3MKH Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUs JODKEH M3y4yaThCsl B YCIOBHSX HMPEIMETHOTO KabuHeTa (pU3UKU
WIN B YCJIOBUSX MHTETPUPOBAHHOTO KaOWHETa NMPEeIMETOB €CTECTBEHHO-HAYYHOT'O IHKIIA.
B kabunere (usuku A0MXKHO OBITH HEOOXOIUMOE JTabOpaToOpHOE OO0OpyJAOBaHUE IS
BBITOJIHEHUS YKAa3aHHBIX B MPOrpaMMe Mo (U3MKE YUYCHHUECKUX MPAKTHUECKUX padoT u
JIEMOHCTPAIIMOHHOE 000py0BaHHE.

JlemoHcTpamonHoe obopyaoBanue (GOpPMHUPYETCS] B COOTBETCTBHM C MPHUHIIMIIOM
MUHUMaJIbHOW JOCTATOYHOCTH M 00ECcleurnBaeT TMOCTAHOBKY IEPEUYHUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAMHA JUIS HCCIEJOBAHUA H3Y4aeMbIX
SIBJICHUH M MPOLIECCOB, SMIUPUUYECKUX U (PYHTAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHUN.

JlaGopaTopHoe  Oo0OpyIZOBaHHWE JJs  YYEHHYECKHMX  MPAKTUYECKHX  padboT
dopmupyeTcs B BHIE€ TEMaTHUECKUX KOMILJICKTOB M OOECIIeYMBAaeTCS B pacy€ére OJHOTO
KOMIUIEKTa Ha JBYX oOyuarmuxcs. TemaTHueckue KOMIUIEKTHI J1abOpaTOPHOTO
000pyA0BaHMSI AOKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUN aHAJIOTOBBIX
U 1udpoBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPUTENBHBIX CHCTEM B BHJIE
U(PPOBBIX TAOOPATOPHUH.



OCHOBHBIMM LIEJISIMH U3Y4€HHUs (PU3UKH B 001IIEM 00pa30BaHUU SBIISIOTCA:

e (opMuUpOBaHUE UHTEpPECa U CTPEMJICHHUs] 00yYaloIUXCs K HAyUHOMY M3yUYEHHIO
IPHUPO/IBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUM O HAay4YHOM METOJE NO3HAaHUS U (POpPMUPOBAHHE
UCCIIEZI0BATEIBCKOIO OTHOIIEHUS K OKPY’KAIOLIUM SIBJICHUSM;

e (opMUPOBAHHE HAYyYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3Y4YEHHUS OCHOB
CTpOEHUS MaTepUU U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMmHpoBaHHE YMEHUU OOBACHATH SIBJICHUS C HCIOJIB30BAHUEM (PU3HUECKUX
3HAHUI U HAy4YHBIX JOKA3aTeJIbCTB;

e (opMupOBaHUE NPEACTABIEHUN O pOAM (GU3MKU [ Pa3BUTUS  JIPYTUX
€CTECTBEHHbBIX HAYK, TEXHUKU U TEXHOJIOTUH.

Joctrxkenue 3TuUX 1eneid oOecrneyrBaeTcsl PpPEUIEHUEM CIEAYIOIMX 3a1ad B

npolecce u3ydeHus Kypca GU3UKU Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

e npuoOpeTeHHne cHUCTeMbl 3HAaHUM 00 0o0muX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYas  MEXaHUKY, MOJIEKYJISIPHYIO  (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHE YMEHUW NPUMEHSTh TEOPETUUYECKUE 3HAHUS A OOBSCHEHUS
¢u3nyecKux SBICHUN B MPUPOAE U IS NMPUHATHS MPAKTHUECKUX PEIIEeHUil B
MMOBCETHEBHOM JKU3HMU,

® OCBOEHHE CIOCOOOB PEIIECHUs Pa3IMYHbIX 3a/1ay C SIBHO 33/JaHHOM (pU3MUECKON
MOJIEJNIbIO, 33/1a4, MOJPa3yMEBAIOIIMX CaMOCTOSITENIbHOE cO3/laHue (PU3NIECKON
MO/IEJIH, a/IeKBaTHOM YCIIOBUSM 3aa4u;

® [OHMMaHue (PU3MYECKUX OCHOB U MPHUHIUIOB JACUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOIMYECKHX IPOLECCOB, MX BIHUSHHUA Ha OKPYXKAIOLIYIO
cpeny;

® OBJAJCHHE METOJaMHM CaMOCTOATEIBHOIO IUIAHUPOBAHMS M  IPOBEACHMS
bu3nuecKux HKCIEPUMEHTOB, aHajiu3a MW UHTEpIpeTanuu HHPOpMaluH,
OTpEJIENIEHNs TOCTOBEPHOCTH MOJIYYEHHOT'O PE3YNIbTaTa;

® CO3JaHUE YCIOBUM JUIsl pPa3BUTUS YMEHUN MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPUYECKOM JAEATEIBHOCTH.

PaGouas mporpamma  pa3paborana ¢ ydeTtom paboyeil mporpaMMbl BOCIIUTAHHS

'AOY YAO «YykoTckuil OKpYKHOU NMPOPUIbHBIN JTULIEH.

[Iporpamma mnpenHa3HaueHa Juisl IUIAHMPOBAaHUS W OpPraHM3alMM  CUCTEMHOMU
BOCIIUTATENbHON JI€ATEIbHOCTH C LENbI0 JOCTHKEHUS OOYYaloIMMHUCA JTHYHOCTHBIX
pe3ynbTatoB oOpa3zoBaHus, onpezeneHHbix OI'OC; peanuzyeTrcs B €eAMHCTBE YPOUHOU U
BHEYpOUHOU gestenbHOCTH. [IpemycmarpuBaeT mnpuoOIIeHHE OO0y4aromuxcs K
POCCHUHCKMM TPAaJWLMOHHBIM JYXOBHBIM ILIEHHOCTSIM, BKJIIOYasl KyJIbTYpPHBIE LIECHHOCTH
CBOEI ATHUYECKOMW TPYIIIbI, MpaBUiiaM U HOpMaM TOBEJICHUS B POCCUHCKOM OOIECTBE.
Pe3ynbTaThl JOCTHXKEHUS €M, PEHICHMs 3a7ady BOCHUTAHUS AaHbl B (OpME IIEJIEBBIX
OPUEHTHUPOB (HANpaBJICHUH), NPEICTABICHHBIX B BUAE OOOOIICHHOTO MOpPTpeTa
BBIIIYCKHUKA Ha YPOBHE OCHOBHOI'O OOLIEr0 OOpa3oBaHUS M OTPaKEHbI B JTMYHOCTHBIX
pe3ynbTarax AJaHHOM padoueil MporpaMMmBl.

[ToGyxxnenne oOydarommuxcs coOMOAaTh HOPMBI TIOBEACHHS, IMpaBWiia OOIIEHHS CO
CBEPCTHUKaMU U TIelaroraMM, COOTBETCTBYIOLIME YKJIaay o0Imieo0pa3oBaTenbHON
OpraHu3alMy, YCTaHOBJIEHHWE U TMOIJACPKKY J0OpOXKenarenbHOl  aTMocdepsl;
NPUMEHEHHE WHTEPaKTUBHBIX (opM yueOHON paboTbl — HMHTEIJIEKTYaJlbHBIX,



CTUMYJUPYIOIIMX T[O3HABATENIbHYI0 MOTHUBAIMIO, WIPOBBIX METOAMK, JUCKYCCHUH,
JAIOIKUX BO3MOXKHOCTH IPHOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO JTHAJIOTA;
TPyNIoBOi paboOThl, KOTOpask YYUT CTPOUTH OTHOIICHHSI W JIEHCTBOBAaTH B KOMAaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIJICHUS.

MaxkcruManbHOE KCIOIb30BAaHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COMepKaHUsl yU4eOHBIX
npeaIMeToB A (POPMHUPOBAHUS y 00YUAIOUIUXCSI POCCUMCKUX TPaJAUIIMOHHBIX JYXOBHO-
HPABCTBEHHBIX U COLIMOKYIBTYPHBIX LIEHHOCTEH, POCCUHCKOTO HCTOPUUYECKOTO CO3HAHUS
HAa OCHOBE HCTOPHUYECKOTO IPOCBEICHHUS; MpPUBJIEYEHUE BHUMAHMS OOYYaIOIIUXCS K
LIEHHOCTHOMY AacCHEKTy H3y4aeMbIX Ha YpOKaxX IpPEIMETOB, SBJIECHUU U COOBITUH,
MHULMUPOBAHUE OOCYKIEHHUI, BBICKa3bIBAHUN CBOET0 MHEHUS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHUS K H3Y4aeMbIM COOBITHSIM, SIBIICHUSIM, JHUIAM; MOOYXIEeHHE
oOy4armuxcsi coOI0JaTh HOPMBI MOBEJCHUS, MpaBuia OOIICHHUS CO CBEPCTHUKAMU U
nejgaroraMM, COOTBETCTBYIOIIME  yKiaay  oOuieoOpa3oBaTeNbHOW — OpraHU3allvH,
YCTaHOBJIEHUE W  MOJACPXKKY  Jdo0pokenaTelbHOM  aTMocdepbl;  MpUMEHEHUe
UHTEPAKTUBHBIX (opM y4eOHON pabOThl — HMHTEIUIEKTYaJlbHbBIX, CTUMYIHUPYIOIINX
MO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX METOJIUK, TUCKYCCUH, JAIOUIMX BO3MOKHOCTH
NpPUOOPECTH OMBIT BEAECHUS KOHCTPYKTHBHOTO JHAJIOra; IPyHNIOBOW padOThI, KOTOpas
YUYUT CTPOUTH OTHOIICHHUS | JIEHCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHUIO
KPUTHUYECKOTO MBIITUICHUS

[TpuBneueHne BHUMaHU 00Y4arOIIMXCS K LIEHHOCTHOMY aCIEKTYy M3y4yaeMbIX Ha ypOKax
MPEIMETOB, SIBJICHUN U COOBITUH, MHUIIMHPOBAHUE O0CYK/IEHUH, BHICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIIECHUS K HW3Y4aeMbIM COOBITHSIM,
SBJICHUSM, JIMLIaM; [PUMEHEHHE WHTEPaKTUBHbIX (GopM yueOHOM paboThl —
WHTEIJUICKTYAIbHBIX, CTUMYJIUPYIONINX TTO3HABATEIHHYIO MOTHBAIINIO, UTPOBBIX METOTHK,
TUCKYCCHH, MAlOMIMX BO3MOXKHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO
Uayiora; TPYNIOBOW paloThl, KOTOpas YYUT CTPOUTH OTHOIICHUS M JEHCTBOBAThH B
KOMaHJe, CIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIILICHUS.

Ha wusydyenwe ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE CpPEIHEro O0OIIero
oOpazoBanusi orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezenwo), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemblii B mporpamMme 1O (QU3MKE TMepedyeHb JabopaTopHbIX U
MPAKTUYECKUX PabOT SBISIETCS PEKOMEHJIOBAHHBIM, YUUTEIb JIETACT BHIOOP MPOBEICHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM HWHAMBUAYaTbHBIX OCOOEHHOCTEH
00ydJaromuxcs.

COJAEPKAHUE OBYYEHUA

10 KJTACC
Pa3nen 1. ®u3uka nu MeTOAbl HAYYHOT0 O3HAHUS
®duzuka — Hayka o npupoje. Hayuneie MeTOABI MO3HAHUS OKPYXKAIOLIEro MHPA.
Posnb sxkciepuMeHTa U TEOpHH B IIPOIIECCE MO3HAHMS IPUPOIBI. DKCIIEPUMEHT B (DU3HKeE.
MogenupoBanue (QU3MYECKUX SABIEHUN U mporueccoB. HayuHble THUIOTE3HI.
®dusnyeckue 3aKOHbI U TEOpUHU. ['paHHIBl TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpuHUMIT COOTBETCTBUS.
Pone 1 mecTo Qusuku B HOpMHUPOBAHNN COBPEMEHHOM Hay4YHOW KapTHHBI MHUPA, B
MPaKTUYECKOU IEATEIBHOCTH JIFOJIEH.



Jlemoncmpayuu
AHanorossie U MU(PPOBBIE U3MEPHUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUNKH.
Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxeHre. OTHOCUTEIBHOCTh MEXAHUUECKOT O ABMkeHusA. Crucrema
orcuéra. Tpaekropus.

[Tepemerienune, CKOpOCTh (CpeHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTEpUAIBHOM TOYKH, HX TMPOEKUMU HA OCH CHCTeMbl KoopauHaT. CroxeHue
IIEPEMELICHUI U CII0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMpSAMOJMHEWHOe JABWXkeHue. ['paduxu
3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHHUs] MaTepUabHON
TOYKH OT BPEMEHH.

CBoOoaHoe masenue. Y CKOpeHHe CBOOOIHOTO MaJICHHUS.

KpuBonuueiiHoe nBukeHue. J[BUKEHHE MAaT€pUalbHONW TOYKH IIO OKPYKHOCTH C
IOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHas cKopocTs. Ilepuon n
yacTtoTta oOpaiienus. LlenTpocTpemMuTenbHOE YCKOpEHUE.

TexHuyeckue ycTpoWCTBA M NMPAKTUYECKOE MPUMEHEHHUE: CHHUIOMETp, JIBHKEHUE
CHapsI10B, LIEMTHBIE U PEMEHHBIE TIEPEJAUH.

Jlemoncmpayuu

Mognens cuctemMbl OTCYETa, WIUIIOCTPALUS KUHEMATHYECKUX XapaKTEPUCTHK
JBUKECHUS.

[IpeobpazoBanue IBMKEHUN C HUCIIOJIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmtonenue [BW)XKEHHS Tena, OpOLIEHHOTO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepeHne yCKOpeHHs CBOOOTHOTO TaICHHUS.

Hanpasienue ckopocTH MpH IBHKEHUHU MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3ydyeHre HEpPaBHOMEPHOIO JIBJKEHHUS C LEJIbI0 OIpPEAEIeHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHMSI MEXAY IyTSAMH, MPOUJIEHHBIMU TEJIOM 3a
NIOCJIEZIOBATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHM NP PaBHOYCKOPEHHOM JIBUKEHUU C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHMS IIApHUKa B BSI3KOW JKHUJIKOCTH.

N3yuenue NBUXKEHHS Tela, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutensHOCTH [Mammies. Ilepsbiil 3akoH Herotona. MHepuuanpHbie
CHCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akon HeroTona st
MarepuaibHON TOUKH. Tpernii 3akoH HproTOHA 1J11 MaTepHAIbHBIX TOYEK.

3akoH BcemupHoOTro TsroteHusi. Cuna tsbkectu. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenusi (mokos, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKOJIbXKEeHHUS U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna
COMPOTHBJICHUS NP ABMKCHUH TeJa B )KUJIKOCTU WM rase.

[ToctynmarenpHOE U BpaliaTeIbHOE IBUKEHHE a0COMIOTHO TBEPAOTO Tena.



MOMEHT cuilbl OTHOCUTENIBHO OCHU BpallleHus. [lnedo cumbl. YciioBus paBHOBECHs
TBEPAOIO Tena.

TexHuueckrne yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TOJIINUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrenue nHEepUMH.

CpaBHeHME MacC B3aUMOJCICTBYIOIINX TEl.

Bropoit 3akon HprotoHa.

N3mepenue cui.

CrnosxeHue cuiL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AepopMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MaJCHUH.

CpaBHeHHE CUJT TPEHUSI TIOKOSI, KAUYEHUS U CKOJIbKECHHUSL.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

N3ydenue nBukeHus: Opycka o HAKIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HHUKAIOUIUX B TNPYKHHE U
PE3UHOBOM 00pasIle, OT UX AehOpMaIIUH.

HccnenoBanue ycinoBHil paBHOBECHUS TBEPIOTO TEIa, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3akonwvl coxpaneHus ¢ Mexanuke

Hmmynbe MaTepuanbHOM TOYKHU (TeNa), CUCTEMBI MaTepUaIbHBIX TOUeK. MMmynbsc
CWIbl U HU3MEHEHHWE HMIIyJbCa Tela. 3aKOH COXPAaHEHUS UMIIyJlbca. PeakTHBHOE
JIBIKCHUE.

Pabota cuibl. MOIHOCTD CHJIBIL.

Kunernueckas »oHeprusi MarepualibHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTUU.

[TorenumanvHas »Heprus. IloTeHuumanbHas 3HEpPrUs ynpyro AeQpOopMUPOBAHHOU
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnManpHbBIe ¥ HETIOTEHIIUATBHBIE CHITBI. CBS3b PaOOTHI HETIOTEHITUATBHBIX CHIT
C U3BMEHECHHEM MEXAHUYECKOM YHEPIUU CUCTEMBI T€l. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUM.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMNED,
MPY>KUHHBIN MTHUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE OBM)KEHHE.

[Tepexon mOTEHIIMATBLHON YHEPTUM B KWHETUUECKYIO U 00paTHO.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3ydenne abCOTIOTHO HEYNPYTOTO yAapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHUYECKON SHEPTUH Tella Ha
MIPUMEPE PACTSIKEHUS] PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyJasipHas (pu3MKa ¥ TEPMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOI meopuu

OCHOBHbBIEC TIOJOKEHUSI MOJICKYJIIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanmne. bpoyHoBckoe nBmwxenue. Huddys3us. Xapaktep IBUKEHUA U



B3aUMOJICIICTBUS YacCTHUI] BenlecTBa. MOJeNn CTpOEHUs ra30B, )KUIKOCTEN U TBEPABIX TEI
1 00BSCHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MoJjieneil. Macca u pa3mepbl MOJIEKYJI.
KommnuectBo BemecTBa. [locrossHaas ABoragpo.

TenoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKON
TEOpUHU HJCANBbHOIO raza. AOCONIOTHASI TeMIepaTypa Kak Mepa cCpelHeld KMHETHUeCKOn
SHEPIrUM TEIUIOBOrO ABWKEHMs yacTul rasa. lllkama temmnepatyp KenbBuna. ['a30Bble
3akoHbl. YpaBHeHue MenneneeBa—Kmnaneitpona. 3akon J[lanproHa. M3omporeccsl B
UJEaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacrasiieHue
M30MPOLIECCOB: U30TEpMa, U30X0pa, u3obapa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOe IPUMEHEHHE: TEPMOMETP, OapoMeET.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIME JAUCKPETHOE CTPOCHHUE BeliecTBa, (GOTOrpapuu MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OnpiTel 0 TG DY3UN KUAKOCTEN U ra3o0B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mogaens onbita lTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMO/IEHCTBHUS.

Mopens, nirocTpupyronias Ipupoay JaBJICHUS I'a3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE  yYpaBHEHUE  COCTOSHUS ~ MJEAJTIbHOIO  Trasa,
M30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabonul

Ornpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpeHU 00bEéMa
KOMHATBHI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEX1y TapaMeTpaMH COCTOSIHUS pa3pesKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoauHamuyeckass cHUCTEMA. BHYTpeHHsAsI DJHEPIUs TEPMOAMHAMHUYECKOU
cucteMbl U crnocoObl €€ m3MeHeHus. KonuuecTBo Temnorsl W pabora. BHyTpeHHss
DHEPTUsl OAHOATOMHOIO HJECANIBHOTO rasa. Buasl Teruionepenadu: TEILUIONPOBOIHOCTB,
KOHBEKIHS, U3JTy4YCHHE. Y IeJIbHAs TEIUIOEMKOCTh BellecTBa. Koam4ecTBO TEIIOTHI IIPU
TeIIonepenaye.

[Tonsitue 06 agunadatHom mpouecce. [lepBriif 3akoH TepMoauHaMukh. [IpuMenenne
NEpPBOrO0 3aKOHA TEPMOJMHAMUKHM K u3ompolueccaM. ['paduyeckas HHTeprpeTaus
paloThI raza.

Bropoii 3akon TepmonHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHIUOBL AeiicTBUS TemoBbIX MamuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBBIX MalnHax. KoaguuueHT noae3Horo 1eicTBUS TEIIOBON MaIIUHBI.
[Mukn Kapuo u ero ko3¢p@UIIMEHT IMOJIE3HOTO ACUCTBUSA. DKOJIOTMYECKUE MPOOIEeMBbI
TEII0IHEPTETUKH.

TexHuyeckue yCcTpOHWCTBAa M MPAKTHUECKOE NMPUMEHEHUE: JBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOJMIBHUK, KOHIUITHOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEW PHEpPruM Tejla MpU COBEPLICHUH PabOThl: BBUIET MPOOKU
u3 OyTBUIKM MOJ ACHCTBHEM CXATOro BO3JyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke
NyTEM TPEHUS (BUIECOAEMOHCTPALIMS).

V3MeHeHne BHYTpEHHEN dHEpruu (TemMreparypsl) Teaa Npu TeIIonepeaaye.



OnbIT 110 a1MabaTHOMY PACIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOMHBI, JIBHUrateisi BHYTPEHHETO CrOpaHuUs, PEaKTHBHOTO
JIBUTATEJIS.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonul

N3mepeHne yaeapHON TEIIOEMKOCTH.

Tema 3. Azpezammnsvie cocmoanun geuwyecmea. Pazosvie nepexoont

[TapoobpazoBanue u koHaeHcaiusi. Mcmapenue u kurneHue. AOCONIOTHas U
OTHOCHUTENIbHAs  BIAXXHOCTh BO3ayxa. HacelmeHHsli mnap. VYaenpHas TemuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AABJICHHUSL.

TBépnoe teno. Kpucramnumueckue u amopduble Tena. AHHM30TPONMS CBOWCTB
kpuctamioB. JKugkue kpuctamibl. CoBpemMeHHble MaTepuanbl. IliaBieHne u
KpUCTaJTU3anus. Y AelbHas Teriora rmiasinenus. Cyonumarus.

VYpaBHeHuUe TeII0BOro 0anaHca.

TexHuyeckue yCTpOIICTBA U TMPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH MOJYYEHUS COBPEMEHHBIX MaTepHalIOB, B TOM
YHCJie HAHOMATEPUaIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIICHHBIX MTAPOB.

Kunenue npu NOHMKEHHOM JIaBJICHHH.

Cnoco0Obl U3MEpPEHUs BIAXKHOCTH.

HaGmroneHre HarpeBaHusi U MJIaBJICHHS KPUCTAJUTMYECKOTO BEIECTBA.

JleMoHCTpaIius KpUcTaljIoB.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabonul

N3mepenue OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznea 4. DiekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

DJeKTpu3anusa Tea. DJIEKTPUUYECKUuW 3apsl. [Ba BHaa HAIEKTpUUECKHUX 3apsI0B.
[TpOoBOOHUKH, AMBIEKTPUKA U IOJYIPOBOAHUKU. 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO
3apsja.

B3anmopeiicteue 3apsnoB. 3akoH KynoHa. TodeuHbId 3IEKTpUYECKHMM 3apsii.
Onextpuueckoe noje. HanpsxénHocTh anekTpuyeckoro nois. [IpuHuun cynepno3uiuu
AIIEKTPUYECKUX MOJeH. JInHuM Hanpsy)KEHHOCTH 3JEKTPUUECKOTO TOJISL.

PabGora cun snextpocratudeckoro mois. I[lorenmuman. PasHocTh mOTEHIMANOB.
[IpoBOOHMKKM ¥ JUAJIEKTPUKH B  DJIEKTPOCTATUYECKOM mone. JudnexkTpuueckas
IPOHULIAEMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. OJEKTPOEMKOCTH IIJIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsyKEeHHOTO KOHAEHCATOPA.

TexHuueckne yCcTpoOHMCTBAa M INPAKTHUUYECKOE IPUMEHEHHE:  3JIEKTPOCKOII,
AIIEKTPOMETP,  DIEKTPOCTaTHYEeCKas  3alluTa,  3a3eMJIEHHE  JJIEKTPONpHOOpOB,
KOHJICHCATOP, KOIMMPOBAJIBHBIN almapar, CTPyUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHIUI ACUCTBUS DJIEKTPOMETPA.

B3anmopaencTBue HadIeKTPU30BaHHBIX TEN.

DIIEKTPUUECKOE MOJIE 3apSKEHHBIX TEN.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTnyecKas 3aluTa.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.



3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAAU IUIACTHH,
PACCTOSIHUSA MEKy HUMHU U JUAIEKTPUUIECKON ITPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamophule pabomul

N3mepenune 3IIeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii 3nekmpuueckuii mok. Toku 6 paznuunwix cpedax

ONEeKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUUECKOro TOKa. McTouHMKN
Toka. Cuna Toka. [locTOSsHHBIN TOK.

Hanpsokenne. 3akoH Oma 17151 yyacTKa Lenu.

DONEKTPUYECKOE  CONPOTUBJIEHHE.  YIENbHOE  CONPOTHBICHHWE  BEILECTBA.
[TocnenoBatenbHOE, MapauIeIbHOE, CMEIAHHOE COEIMHEHNE ITPOBOJHUKOB.

Pa6ota snextpuueckoro Toka. 3akoH Jxoyns—JIenna. MOITHOCTb 37IEKTPHUUECKOTO
TOKA.

ONEeKTPOJBUKYILAs CHJIA U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKAa. 3aKOH
OMa a1 oJIHOM (3aMKHYTOM) 3yieKTpryeckoil nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHasl NMPOBOAUMOCTH TBEPIBIX METAJUIOB. 3aBUCHMOCTH COIPOTUBIICHUS
METaJUIOB OT TeMIlepaTypsl. CBEPXIPOBOIUMOCTb.

DneKkTpu4ecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs: U MPUMECHAsI IPOBOAMMOCTH IOITYIPOBOIHUKOB.
CaoiicTBa p—N-niepexoja. [lomynpoBoaHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUI TOK B paCTBOPAX M PACIIABAX AIEKTPOJIIUTOB. DIEKTPOJUTHYECKAS
JUCCOLMALNA. DIEKTPOIIN3.

DnekTpryeckuil TOK B ra3zax. CamMoCTOATENbHBIA M HECAMOCTOSTENBHBIN pa3ps.
Mounnus. [Inasma.

TexHHUYeCcKHne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHHKHU TOKa, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEILHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBIIEHUS, BAKYyMHBI  JAMOJ, TEPMHUCTOPbI U
¢doTope3ncTopsl, NOTYNPOBOAHUKOBBIN TMOJI, TalbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIIPSKECHHUSL.

3aBUCHMOCTbD CONPOTUBJICHUS HUJINHIPUYECKUX ITPOBOJHUKOB OT JJIMHBI, TUIOIIATN
IIOIIEPEYHOr0 CEUYCHUs U MaTepHalIa.

CMeniaHHOE COETMHEHHE TPOBOJHUKOB.

[Ipsmoe  m3MepeHue  SIEKTpOABWXKYyHIEH  cuiabl.  KopoTkoe — 3aMblkaHHe
raJIbBAHUYECKOT'0 DJIEMEHTA U OLIEHKA BHYTPEHHErO COIIPOTUBIICHUS.

3aBUCUMOCTbD COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psia U IpOBOAUMOCTS BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JTUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopnsvie pabomul

N3yueHne cMEaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepeHue dIEKTPOABUKYIIEH CWIBI HCTOYHUKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBIICHHUS.

Habmonenue snexTponusa.

MexnpeamMerHsie CBA3H



Nzyuenne kypca ¢puszuku 6a30Boro ypoBHsa B 10 kjacce ocymiecTBiIseTCs ¢ y4ETOM
COJIepP KAaTEeIbHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTHUKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie noHAmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIH (aKT, TUIOTe3a, pu3NYecKkas BETUYMHA, 3aKOH, TEOpHS,
HaOJII0/IeHUE, YKCIIEPUMEHT, MOJICTUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelleHWe CHCTEMbl YpaBHEHUH, JHHEWHas (yHKUus, mapabora,
runepOoia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIUU: CUHYC, KOCUHYC,
TAHIE€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMU HAa OCHU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanuueckoe [BIKEHHWE B JKHBOW mpupone, muddysus, ocmoc,
TEIUIOOOMEH JKHUBBIX OpPraHU3MOB (BUABI TEIUIONEpEAaud, TEIUIOBOE pPAaBHOBECHE),
ANEKTPUUECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJISIpHAsh Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, XKUAKOCTEH U Ta30B,
ANEKTPUYECKHUE CBOMCTBA METAILIOB, SJIEKTPOJIMTHYECKAS TUCCOLMAINS, TaIbBAHUKA.

T'eoepagpus: BIaxXHOCTH BO3AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeobpa3oBaHUe ABMKCHHH C HCIOJIb30BAHUEM MEXAHH3MOB, YYET
TPEHUsI B TEXHUKE, MOIUIMIHUKH, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMITyJbCa B
TeXHUKE (pakeTa, BOJOMET W JApPYTrHe), IBUTATElIb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOI XOJOAUIBFHUK, KOHAUIIMOHED, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJOTUH, IEKTPOCTATUUYECKAS
3allUTa, 3a3EMJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN MIPUHTEDP,
AJIEKTPOHATPEBATEIbHBIC TPUOOPHI, IIEKTPOOCBETUTENbHBIEC TPUOOPHI, raJbBaHHKA.

11 KJIACC
Paznen 4. DuekTpoanHaMukKa

Tema 3. Macnummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKYUA

[locrossHHBIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MarHuToB. MarHutHoe
none. Bexkrop marHuTHOW MHAYKUMHU. [IpyHOWI Cynepno3uiMyd MarHUTHBIX I1OJICH.
JIvarn MarHuTHON MHAYKIMU. KapThHA TMHUI MarHUTHOW UHIYKIIMU MOJISI MOCTOSTHHBIX
MarHuTOB.

MarauTtHoe 1oje mpOBOAHMKA C TOKOM. KapThHa JIMHUN MHAYKOUA MarHUTHOIO
MOJIS JUITMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOI0 MPOBOJIHUKA, KAaTYIIKU
¢ TokoM. OnbIT Dpcrena. BzaumoeicTBre NPOBOJHUKOB C TOKOM.

Cuna AmMnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenia, e€ Moaysib U HampaBiieHHE. J|BH)KEHUE 3apssKEHHOM 4YacTHUIlhI B
OJIHOPOAHOM MarHUTHOM mosie. PabGota cuisl Jlopenia.

SIBneHre ANIEKTPOMATHUTHOM WHAYKIWU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHUH.
DIEKTPOJABIKYIIAS CUjla MHAYKIUU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe mosie. OIEKTPOJABMKYINAs cujla MHIYKUUU B
MIPOBOJIHUKE, ABUKYIIEMCS TIOCTYIMATEIbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SBnenue CaMOUHIYKIIHUH. DIEKTPOABUKYIIIAsS cuia
CaMOUWHTYKIIUH.

DHeprus MarHUTHOTO TOJISl KATYIITKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.



TexHu4eckne ycTpoNCTBA M NMPAKTHUECKOE MPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUThl,  AJIEKTPOABUIATENb,  YCKOPUTEIW  BJIEMEHTAPHBIX  YACTHIL,
WHYKIUOHHAS T€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJI0OHEHHE 3JEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIHWY MHOYKIUY MarHUTHOTO MOJIS.

B3anmopeiicTBre IByX IPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

[evictBrue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 31eKTPOMarHuTHON MHAYKIUU.

[IpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBIKYILEH CHJIBI MHAYKIMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MTOTOKaA.

SIBneHne caMOMHYKILINH.

Vuenuueckuii axcnepumenm, nabopamopHwie pabonivl

N3y4yeHre MarHuTHOTO MOJIsl KATYILIKH C TOKOM.

HccnenoBanue AeiCTBYS IOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHHS 3JIEKTPOMATHUTHON WHTYKIIUH.

Pazpnen 5. Kosre0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNMHbLE KO1€OAHUSA

KonebarenpHas cucrema. CBoOOAHBIE MeXaHUUECKHE KojiebaHus. ['apMoHnYyeckue
koneOanus. [lepuon, yactora, ammuryna u ¢asza xonebanuil. IlpyKUHHBIA MasTHHK.
MatemaTiueckuii MagTHUK. YpaBHEHHE TrapMOHWYECKUX KojeOanuil. IlpeBpamieHue
SHEPTUM MPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebarenbHbiii KoHTYp. CBOOOHBIC AJIEKTPOMAarHUTHBIC KOJICOAHMSI B UCATBHOM
Kosie0aTeIbHOM KOHTYpE. AHAJOrus MEXAy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMHU
konebanuamu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHMS DHEPIUUM B  UACATIHLHOM
KoJIe0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aryxaromux KoyieOaHusX. BBIHYXJICHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHyX€HHBIE AIEKTPOMarHUTHbIE KOJIeOaHus.

[Tepemennbiii Tok. CHHYCOUJANIbHBIN EPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYAHOE U AEUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSDKEHHUS.

Tpancdopmatop. IlpousBonctBo, mnepenada U NOTpeOJIEHHE BJIEKTPUUECKON
DHEPruu. OKOJIOTMUECKHE PHUCKM TIpU IPOU3BOJCTBE AIIEKTpoldHepruu. KymnbTypa
MCII0JIb30BAHMS DJIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HH.

TexHu4eckne yCTpONMCTBA M MPAKTUYECKOE MPUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEeMEHHOI0 TOKA, JIMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB  KOJIEOATENBHOM  CHCTEMbl  (IPYXUHHBIA WK
MaTeMaTH4YECKUI MasiTHUK).

HaburoneHue 3aryxaromux KoiaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUA.

Habmonenue pezonanca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKa W HAIPSOKEHUST OT BPEMEHHU) JUIs
AIIEKTPOMArHUTHBIX KOJICOAHUH.



Pe3onanc mnpu  1OCIENOBATEIBHOM  COEAMHEHUU  PE3UCTOpa,  KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHAN IEKTPONEPEIAYN.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaIbIX KoJdeOaHUW rpy3a Ha HUTH OT JIJTMHBI
HUTHU U MaccChl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKAa B LIEMM M3 MOCIEIOBATEIBHO COEIWHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60IHbL

Mexanuueckue BOJHBI, ycnoBusi  pacrnpoctpaHeHus. Ilepuon.  CkopocTh
pacnpocTpaHeHus U JTuHa BoJiHbl. [lonepeunslie u npoaoibHble BOIHBL. MHTEpdepentus
U TUQpaKIus MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKka. ' poMkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS W3JIYyY€HUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus BekropoB E, B, V B snexkrpomarHuTHoil BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MpEIIOMIICHHE, MOoJspu3anus, Judpaxuus,
uHTepdepenuns. CKOpoCcTb 3JEKTPOMATHUTHBIX BOJIH.

[[Ixkana 5>JIEKTPOMATHUTHBIX BOJH. IIprMeHeHHE >3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIUITBI paANOCBS3H U TENEBUICHUS. Patnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEbl.

TexHuueckue yCTpOWCTBA M  MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JWAarHOCTMKAa B TEXHUKE W MEAMIMHE, pajap,
paguonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTpaHEHUE MMOMEPEUHBIX U MPOI0JIBHBIX BOJH.

KoneOmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenne oTpakeHus U MPeoMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenne narepdepernnn u qudpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntoneHue cBsi3u rpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYIOW M 4acTOTOM
KoJie0aHuH.

HccenenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPaXEHUE, IPEJIOMIICHHUE,
noJisipu3auus, AUppakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsamonrHEHOE pacCIpOCTPaHEHUE CBETA B OJJHOPOJIHOMN
cpene. JIyu cBera. ToueyHbIN HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl oOTpakeHHsi cBera. [locTpoenune u3z00paxeHuil B
IJIOCKOM 3€pKalle.

[Ipenominenue cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIA IOKa3aTeib
npenomieHusd. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBI yroa IMOJIHOTO
BHYTPEHHEI'O OTPaXKEHUSI.

Hucnepcus ceera. CnoxxHbI cocTaB Oenoro ceera. Lser.

Cobuparoiue 1 paccenBarouiye JuH3bl. ToHkas nuH3a. DOKYCHOE paccTOsHUE U
onTHYEeCKas cuja TOHKOM IuH3blL. IlocTpoeHne u300pakeHU B coOuparomMX U
pacceuBaromux JuH3ax. Gopmyiia TOHKOU JMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBas ontuka. MHtepdepenuus cBeta. KorepeHTHblE MCTOUHUKHU. Y CIOBUS
HAOJIO/IEHNs MakCUMyMOB M MHMHMMYMOB B HHTEP(PEPEHLMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. JudpakunoHHas pemérka. YCiIoBUE HAOMIOJEHUS TJIaBHBIX
MaKCUMYMOB MpH MaJIeHUU MOHOXPOMATHUECKOr0 CBEeTa Ha TUPPAKIIMOHHYIO PEILETKY.

[Tonsipu3zanus cBera.

TexHuueckne ycTpoicTBa W NPAKTMYECKOE IPUMEHEHHE: OYKM, JIYIa,
¢doroanmnapar, NMPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAasl OITHKA,
TupakIMOHHAs pelETKA, MOISIPOU.

Jlemoncmpayuu

[IpsimonuHEeNiHOE  pacHpoCTpaHEHHWE, OTPAKEHHWE W IPEJIIOMJICHHE  CBETA.
OnTrueckue npudopsl.

[TonHOE BHYTpeHHEE OoTpakeHne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB N300paxKeHUH B JIMH3aX.

Mopnenu MUKpPOCKOIIA, TEIECKOTIA.

HaGnronenue unrepdepeHinm ceera.

HaGmronenue nudpakiuu cBera.

Habmonenue aucnepcuu cBera.

[TosrydeHne crekTpa ¢ NOMOILBIO IPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

Habmronenue nosnsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3mepenune nokazaress NpeJoMIICHUs CTEKIa.

HccnenoBanue cBOMCTB N300paKeHU B JINH3aX.

Habmonenue aucnepcuu cBera.

Paspnen 6. OcHOBBI clIelIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnuIBI TPUMEHMMOCTH KJIACCHYECKOM MeXaHMKU. llocTymarel crnenumanbHON
TEOpPUH OTHOCHUTEJIBHOCTU: HHBApPUAaHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIMIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeIJICHHEe BpPEMEHHM U COKpallleHHe
JUTMHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBsi3p Maccbl C 2HEPIHMEW M HMITYJIBCOM PEIATUBUCTCKOM YacTUIBl. DHEPIrus
MOKOSI.

Pasznen 7. KBantoBasi pusuka

Tema 1. dnemenmot K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBs3u 3Hepruu (POTOHA C €ro 4acToToll. DHeprus u
UMIyJbC (HOTOHA.

OtkpeiTie U uccinenoBanue (orospdexra. Ombitel A. I'. CronertoBa. 3aKoHBI
doroadpdexra. VYpaBuenue OIiHmTerHa 171 poroddpdexra. «KpacHas rpaHHIIA»
dbotorddekra.

Jasnenne ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckue ycTpocTBa UM MPAKTUYECKOE TpPUMEHEHHe:  (POTORIIEMEHT,
dboTonaTuuk, conHeyHas 6aTapes, CBETOAUO.

Jlemoncmpayuu

®oTo3ddeKT Ha yCTaHOBKE ¢ IMHKOBOM TUIACTUHOM.



HccnenoBanue 3akoHOB BHeHero ¢otodddekra.
Ceeroauos.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiThl Pesepdopaa mo paccessHUIO 0 -YacTHII.
[Tnanerapnas mozaens aroma. [loctynatel bopa. M3nydenue u norsoienrue (OTOHOB NpU
IepexoJie aroMa € OJHOTO YpPOBHS »HEpruM Ha Apyrod. Buael cnektpoB. Cnektp
YPOBHEH 3HEPruu aToMa BOAOPOAA.
BosHoBbie cBoiicTBa wactuil. Bommsl ae bpoisa. KopnyckynssipHO-BOJIHOBOM
JTyaJIA3M.
CroHTaHHOE U BBIHYXJAEHHOE U3JTyUYCHHUE.
TexHuyeckue yCTpOWCTBAa U MPAKTHUUECKOE MPUMEHEHHE: CHEKTPaIbHBIN aHAIIN3
(cmexkTpockom), Jiazep, KBAaHTOBBIN KOMITBIOTEP.
Jlemoncmpayuu
Mogens omnbita Pesepdopna.
Ornpenenenue MIMHBI BOJIHBI JIa3epa.
Haburonenre nuHeyaThIX CEKTPOB U3IyYEHUSI.
Jlazep.
Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol
HaGmronenre nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JIOKA3bIBAIOIIME  CJIOXKHOCTb CTpoeHHs  snapa. OTKphITHE
paanoaktuBHOCcTH. OmnbiThl Pe3zepdopna mo omnpeaeneHuro coctaBa pajlOaKTUBHOIO
u3nydenus. CBolicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusiHue paguoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
OtkpeiTHe TpOTOHa W HeWTpoHa. HykionHas wozenb siapa [eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tormsl.
Anbda-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacnan. ['amma-uznydeHue.
3aKOH paAMOaKTUBHOIO pacnaja.
DOHeprus cBs3U HYKJIOHOB B sipe. Snepuble cuibl. JledekT maccn! sapa.
Snepusle peakuuu. JlereHne U CUHTE3 SAED.
Anepusuiii peakrop. Tepmosinepusiii cunTes. [IpobieMbl U MEPCHIEKTUBLI SIEPHON
DHEPreTUKU. DKOJOTUYECKUE aCIEKTHI SIIEPHON SHEPTETUKH.
DneMeHTapHbIe 4acTUIlbl. OTKPBITHE MO3UTPOHA.
MeTozp! HAOMIOACHUS U PETHUCTPALUY JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTAIbHBIE B3aUMOJCHCTBUS. ENMMHCTBO GU3NUECKON KapTHHBI MUPA.
TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JTO3UMETP, Kamepa
Bunscona, snepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TUMK MOHM3UPYIOUIUX YACTHII.
Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (oTOTpadusim).
Paspnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH
Otanbl pa3BUTHS acTpOHOMHUHU. [IpuKiazmHOE W MUPOBO33PEHUYECKOE 3HAYECHUE
ACTPOHOMHH.
Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sipkue 3BE3/1bl, MIAHETHI, UX BUJUMOE JBH)KEHHE.
Conneynas cucrema.



Connne. ConmHeuHas akTUBHOCTh. VlcTouHuk sHeprun ConHua v 3BE31. 3BE31bI, UX
OCHOBHBIE XapaKTEPUCTHKU. /[narpaMma «CHEeKTpaJIbHbIN KJIacC — CBETUMOCTb). 3BE3/bI
[JIaBHOM MOCJEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY I 3BE3]] INIaBHOU
MOCJIeI0BAaTeNbHOCTU. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXOKACHUU U 3BoOUMK COJIHLIA U 3BE3/. DTalbl )KU3HU 3BE3L.

Mneunsiii [lyte — nama [anaktuka. I[lonoxxenue u nBwxkenwe ConHIa B
lNanmaktuke. Tunel ramaktuk. Paguoramaktvky u kBaszapbl. YEpHbIE IBIPBI B sApax
TaJIAKTUK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O6na. Pa3z0eranue rajaakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe n3nyuyeHue.

MacmtabHast cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnbie nmpoOieMbl aCTPOHOMUM.

Vuenuueckue nabniooenus

HaGmroneHuss HEBOOPYXKEHHBIM TJIa30M C HUCIOJIb30BAHHEM KOMITBIOTEPHBIX
PWIOXKEHUI ISl OTIpEeIeNICHHUs MTOJIOKEHUST HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE cO3Be311s1 CEeBEPHOr0 MOJYIIAPHS U SIPKUE 3BE3IBIL.

Ha6monenus B teneckon JlyHsl, maner, Muneunoro Ilyrtu.

O0o01mariee NOBTOpeHue

Ponb pu3mku u acTpOHOMUU B YKOHOMHYECKOW, TEXHOJIOTMUYECKON, COIUATBLHON U
ATHUYECKON cdepax esATeIbHOCTH YEeJIOBEKa, POJib U MECTO (M3UKU U aCTPOHOMHUH B
COBPEMEHHON HAy4YHOW KapTHHE MHUpa, posib (U3MUECKON Teopuu B (HOPMHUPOBAHUU
npencTaBiIeHUul o0 (u3mveckoil kapTUHE MHUpa, MECTO (U3MUYECKOW KapTUHBI MUpa B
001IEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABICHUN O IPUPO/IE.

MexnpeamMeTHbie CBA3U

Nzydenne kypca ¢puznku 6a30BOro ypoBHs B 11 Kiacce oCyHIECTBISIETCS ¢ YUETOM
COJIep KaTeIbHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTHUKH, OUOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemuvie noHamus, CBsI3aHHBIE C W3YYCHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBIICHUE, Hay4YHbIH (aKT, TUIOTE3a, (pU3HUECcKasl BEIMYMHA, 3aKOH, TEOpHs,
Ha0JII0/IeHNE, SKCIEPUMEHT, MO/ICTUPOBAHKE, MOJIEb, U3MEPEHHE.

Mamemamuxka: peuieHHUEe CHCTEMbl ypaBHEHUW, TPUTOHOMETPHUUYECKHE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HUX IPOEKIMM HAa OCH KOOPAMHAT, CIOKCHHE BEKTOPOB, IIPOU3BOJHBIC
AIIEMEHTapHBIX (YHKUMNA, MPU3HAKU MOAOOUS TPEYrOJbHUKOB, OMPEEICHHUE IUIOIIAIu
IOCKKUX (UTyp u 00bEMa Ted.

buonocus: snexrpudeckue sIBICHUS B )KUBOU MPUPOJIE, KOJIeOATEIbHbBIC JIBIKCHUS
B )KMBOM NPUPOJE, ONTUYECKHUE SIBICHUS B >KMBOM NPUPOJAE, NCHCTBHE pagualuy Ha
JKUBBIEC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKask CTPYKTypa TBEPABIX TeEll,
MEXaHU3MbI 00Pa30BaHMS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATHHBINA aHAIIH3.

l'eocpaghusi: MarHUTHBIE TONIIOCA 3€MIIM, 3aJie)KM MAarHUTHBIX Py, (poTochEéMka
36MHOU IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonozcus:  JIMHUM  DJEKTpoOIepenad, TIEHEepaTop  IEPEMEHHOI0  TOKa,
AJIEKTPOJIBUTATEINb, UHAYKIIMOHHAS I1€4Yb, pajap, PAIUONPUEMHHUK, TEIEBU30p, AHTCHHA,
tenegon, CBU-neub, MpOEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COTHEUHas OaTapes.



NJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yweObHoro mpenmera «®Dusmka» Ha ypOBHE CpEIHEro O0OIIero
oOpa3oBanusi (0a30BbIi ypOBEHb) [IOJDKHO OOECIEYUTh JOCTHXKEHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3yJIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUSA YyueOHOro mnpenmera «DPHU3MKa» HTOIHKHBI
oTpakaTb ~ T'OTOBHOCTb M CIIOCOOHOCTh  OOYyYaloIIUXCS  PYKOBOJICTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEH  MO3UIMENH JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSM POCCHUMCKOro OOIIECTBA, pAaCHIMPEHUE JKU3HEHHOrO OMNbITa M OMNbITa
NESATENbHOCTH B TPOLECCE peaju3alldd OCHOBHBIX HaIlpaBICHHI BOCIUTATEIbHON
JIE€ATEIbHOCTH, B TOM YHCIIE€ B YAaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULUU OOy4arolerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUIMCKOr0 00IIECTBA;

MIPUHSTHE TPagUIIMOHHBIX o0I1IeYeI0BEYEeCKIX T'YMaHUCTUYECKUX u
JIEMOKPATUUYECKUX [IEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JAESTEIBHOCTh B HMHTEpEcax TIpakIaHCKOIro
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHOM OpraHU3alllyg;

YMEHHE B3aUMOJICIICTBOBATHh C COLIMAIIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX
GYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKON NEATENbHOCTH;

2) MaTPHOTHYECKOT0 BOCTIHTAHMSA:

c(hOpMHUPOBAHHOCTb POCCUMCKON IPa’KJaHCKON UIEHTUYHOCTH, NAaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJAaM, JOCTHXKEHUSIM
POCCUNCKHX YUEHBIX B 00J1aCTH (PUBUKHU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTHUPYSICb HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTHM, B TOM YHUCIE B
JIESITEIIBHOCTHA YUYEHOTO;

OCO3HAHME JJUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYyIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAy4YHOIO TBOPYECTBA,
NpHUCyIIero GU3NYECKON HayKe;

5) TpyA0BOro BOCIMTAHUS:

UHTEpEC K Pa3NUYHbIM cepam mpodeccHnoHaTbHONW IESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3UKON M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOpP Oymymieit
npodeccuu U peaau30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE IJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CcamMo0Opa3oBaHMIO B 00JIAaCTH
(GbU3UKN Ha IPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rHYEeCKOro BOCIIUTAHHUSA:



c(OpMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIBTYpPhl, OCO3HAHUE  IJIOOAIBLHOTO
XapakTepa IKOJIOTHUECKHUX TTPOodIIeM;

IJJAHUPOBAHUE M OCYIIECTBJIEHUE ACHCTBUUA B OKPYXKAIOIIEH Cpele HAa OCHOBE
3HAHUSA LIeJIel YCTOMUMBOTO Pa3BUTHS YEJIIOBEUECTBRA,;

pacuiMpeHue OmbITa JESTEIBHOCTH HKOJIOTMYECKOW HaIpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HUKE;

7) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs PU3NYECKON HAYKH;

OCO3HAHUE LIEHHOCTH HAay4YHOU NEATENIbHOCTU, TOTOBHOCTh B MPOIECCE U3YyUCHUS
GU3MKKH ~ OCYIIECTBIATh  MPOEKTHYHD M HCCIEAOBATEIBCKYIO  JCSTENbHOCTh
WHAUBUAYAJIHHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

IMo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YueOHbIe NelicTBHUSA
ba3oBrble Joruyeckue AedcTBHUA:

CaMOCTOATEIBHO (OPMYITHPOBATh W AKTyalU3UPOBATH MPOOIEMY, paccMaTpUBaTh
e€ BCECTOPOHHE;

ONpenessaTh 1eNu JeATeNIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JOCTYKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PAcCMaTPUBAEMBIX (PH3UICCKUX
SIBJICHUSIX;

pa3pabaTbiBaTh IUIaH pEMmIeHUs MpoOJIeMbl C Y4ETOM aHaiu3a WMEIONINXCS
MaTepHABHBIX M HEMaTEPUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JESTENBHOCTh, OLICHWBAaTh COOTBETCTBHE PE3YJIbTATOB
eJISIM, OLIEHUBATh PUCKHU TMOCIEICTBUH J1eATEIbHOCTH;

KOOPJWHUPOBATH M BBIMOJHATh padOTy B YCIOBHUSIX PEATbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE TPU PELICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccieoBaTebcKue AeiiCTBUA:

BJAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMA TIOHATHSIMH H METOJaMH
dbuznueckoit HayKH;

BJaJIeTh HaBbIKAMHU Y4YeOHO-HCCIIEIOBATEIbCKOW M TPOEKTHOM JesATeNbHOCTH B
o0nacT (pU3HUKHU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJI0B
pemieHust 3amad  (PU3MYECKOTO COACP)KAHUsS, TNPUMEHEHUIO PA3JIMYHBIX METOJOB
MO3HAHMUS;

BJANETh BUJAAMH  JIEATEIILHOCTA IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaINy, MpeoOpa30BaHUI0 U MTPUMEHEHHUIO B Pa3IMYHBIX yUYEOHBIX CHTYAIHUsX, B
TOM YHCJIE TIPH CO3JJaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3HKY;

BBISIBJIATH TIPUYMHHO-CIICICTBEHHBIC CBSI3U M aKTYyaJIM3UPOBATh 3a7a4dy, BbIIBUTaTh
TUIIOTE3y €€ PEeIICHHUs, HAXOIUTh apTYMEHTHI JIJIs IOKA3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PEIICHIS,

aHAJIM3UPOBATH TOJYYCHHBIE B XOJI€ PEIIEHUS 3a/lad Pe3yibTaThl, KPUTUYECKH
OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh M  (QOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B  0Opa3oBaTeIbHOU
NeSITELHOCTH, B TOM YUCJIE TIPU U3YYEHUU PU3UKH;



JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb MEPeHOCHTh 3HaHWs 1O (U3MKE B  TPAKTUYECKYIO  OOJAcTh
KU3HEJEATENbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00J1aCTel;

BBIJIBUTAaTh HOBBIE UJIEH, IPEUIaraTh OPUIMHAIBHBIE IOAXOABI U PEILCHUS;

CTaBUTh IPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELIICHUS.

Pabora c undopmanmeii:

BJAJIeTh HaBBIKAMU IMOJydyeHUs HHPOpMalMU (PU3MUECKOrOo COAEpKAHUA U3
UCTOYHUKOB pPa3HbIX THUIOB, CaMOCTOATEIBHO OCYILECTBIATH IOWCK, AaHAJU3,
CUCTEMATH3alMI0 W HHTEpHpEeTaluio WH(POPMALMKM PpPA3IMYHBIX BUAOB U (opm
IIPEICTABICHUS;

OLIEHUBATh JI0CTOBEPHOCTh UH(OpMaLINY;

UCIIOJIb30BATh CPEJCTBA MH(OPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH B
pelIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33]a4 C COOJII0/IEHUEM
TpeOOBaHUN HPrOHOMMKH, TEXHUKH OE30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHms,
IPABOBBIX M 3TUYECKUX HOPM, HOPM MHPOPMALIMOHHON O€30I1aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEPKaHMS B Pa3iIMuYHbIX (popmaTax ¢ y4éToM
Ha3HaueHUs HMHPOpPMALMKU M LEJIeBOM ayIUTOPHUH, BBIOMpas ONTUMAIbHYIO (opmy
IPEICTABICHUS U BU3YyaIU3aLlUu.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIe YUeOHbIe JeiiCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaX (PU3UKU U BO BHEYPOUHOH JESITEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYalMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C UCIIOJIb30BAaHUEM SI3bIKOBBIX
CPEACTB;

IIOHUMaTh M WCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM W HHAUBUIYAJbHOU
paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHI C yUETOM OOIIMX HHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0r0 4jIeHa KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JIESITEIBHOCTH, OPTAHU30BBIBATh U KOOPIMHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, paCIPEAEsiTh POJIU C YYETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIaJia M KAXKJOTO YYaCTHHKA KOMAHJbI B OOIIUN
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE MPOEKThI, OLEHWBATh WJAEHM C T[O3WLIHU  HOBHU3HHI,
OPUTHHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh MMO3UTHUBHOE CTPATErMUYECKOE MOBEACHHUE B PA3JIMUYHBIX CUTYaLMSX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

PeryiasitTuBHbIC YHHBeEpCAJIbHbIC Y4eOHbIE 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSTEIBHO OCYIIECTBIIATH MO3HABATENbHYIO JIEATEIBHOCTD B 001acTH (QU3UKU
Y aCTPOHOMMH, BBISIBISITH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSATEIBHO COCTABIATH IUIAH PELICHUSA PACUYCTHBIX M KAaYECTBEHHBIX 3alady,
IUIaH  BBIMIOJIHEHUSI MPAKTHYECKOW paboThl ¢ YYETOM HMEIOIIMXCS  PEeCcypcoB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEeANOYTeHHI;
J1aBaTh OLIEHKY HOBBIM CUTYAaLIUsIM;



pacHIMpsATh paMKU y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNaTh  OCO3HAaHHBIM  BbIOOp, apryMeHTUpoBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO IPYAULIUUA B 00nacTu (HU3MKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJLIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISAM;

BJIQJIETh HABBIKAMM IO3HABATEIBHOM peIEeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEMCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIONIb30BaTh MPUEMBI pediekcud JUisi OLIEHKH CHUTyallud, BBIOOpAa BEPHOTO
pelIeHuS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

NpUHUMATh MOTHUBBl W apryMEHThl JIPYTHUX @pU aHAIU3E PE3YJIbTATOB
JIEATENBHOCTH;

MPUHUMATD ce0s1, TOHUMAasi CBOM HEIOCTATKH U JIOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHThl JPYTHUX @pU aHAIU3E PE3YJIbTATOB
JeATEITbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JIPYTUX Ha OIMIMOKH.

B mporecce nOCTHKEHHS] JMYHOCTHBIX PE3YJBTATOB OCBOEHHUS IMPOTPAMMBbI 10
dbuzuKe A ypOBHS CpeAHETo o0IIero o0pa3oBaHus y 00yUaromUXCsl COBEPIICHCTBYETCS
AMOIMOHAIBHBIN MHTEIIEKT, MPENOIAraloIuil chOpMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKJIIOYAIONIETO CIOCOOHOCTh IMOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUACTh HANpPABJICHUS Pa3BUTHUSI COOCTBEHHOMN 3MOIMOHANBHON Cdepbl, OBITh
YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUs, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aIallTUPOBATHCS K IMOIIMOHALHBIM
W3MEHEHHUSM U MIPOSBIISTh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMHU, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTHXKEHUIO ULEId U
yCIiexXy, ONTUMH3M, WHUIHMATUBHOCTb, YMEHHUE JIEMCTBOBaTh HCXOJs M3 CBOHX
BO3MOYKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YIUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTHh BBICTPAUBATH OTHOIICHHUS C
JIPYTUMU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISATH UHTEPEC U pa3peiiaTh KOHMIUKTHIL.

HPE/IMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojab U MecTo (Pu3uku B GHOPMHUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHbI MuUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOMN AEATEIBHOCTH JIOJIEH;

VUYUTHIBAaTh  TPAHUIIBl MPUMEHEHHUS]  HM3YYCHHBIX  (U3UYECKUX  MOJCNICH:
MaTepuaibHasg TOYKAa, HHEPIHaTbHAs CHUCTEMa OTCU€Ta, abCOJIIOTHO TBEpPIOE TEO,
UJCANbHBIM a3, MOJEIM CTPOCHUS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUN 3apsi/] IPU pelieHnn (PU3MIeCcKUX 3a/1ay;



pacno3HaBaTh (u3MUYecKue SBIEHMUs (IIPOLEecChl) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOpUM CTPOEHHS BEIECTBA U
AIIEKTPOJAMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MNPSAMOJIMHENHOE JBHKEHHUE,
cBOOO/IHOE MaJeHHUE TEeJ, JABWKEHHE MO OKPY)KHOCTH, MHEPLMs, B3aUMOJECHCTBHE Tel,
Qg dy3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHE JKUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE
o0béMa Tel NpH HarpeBaHUM (OXJAXKJAECHHH), TEIUIOBOE pPABHOBECUE, MCIIApEHUE,
KOHJCHCALMsI, IUIaBJICHUE, KPUCTAIIIN3ALNs, KUIIEHHE, BIAKHOCTh BO3/1yXa, IOBBIILICHUE
JIABJICHUS Ta3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBA3b MEXIY IapaMeTpaMu
COCTOSIHUS T'a3a B U30IIPOLIECCAX, AIEKTPHU3ALUS TEIl, B3aUMOJEHCTBUE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE [JBUKEHHUE, UCIONIb3ys (U3MUECKHE BEJIUUYMHBIL:
KOOpAMHAaTa, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUid, MMITYJIbC
TeNa, KUHETWYecKas »JHEeprusi, IOTEHIHaJbHAs »>SHEprus, MexaHuuyeckas paboTa,
MEXaHMYECKasi MOLIHOCTb; MPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCMOJb3YEMbIX BEIMYMH, HMX O0O0O3HAYEHHUS U EJUHMIBI, HAaXOJUTh (QOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJTMUMHY C APYTUMHU BEIMUMHAMU;

ONKCHIBATh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIEC SIBJICHUS, UCIOIB3YS
¢u3nueckre BEIMYMHBL: JaBJICHHUE ra3a, TeMIleparypa, CpeIHss KUHETUYeCcKas SHEpIus
XA0TUYECKOTO  JBWKEHUS  MOJIEKYJ, CpEIHEKBaJpaTU4yHas CKOPOCTb  MOJEKYII,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSs SHeprus, pabora rasa, KO3(QQHUIMEHT IOJIE3HOIO
JEHCTBUSL TEIJIOBOTO JBHUraTeNsl; MpU OMMCAHUM IMPaBUJIBHO TPAKTOBATh (PU3NUECKUU
CMBICJT MCIIOJIb3YEMBIX BEJIMYUH, WX OOO3HAYEHHsS] M EIUHUIIBI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUUHY C APYTUMHU BEIMUMHAM;

ONKCHIBATh HM3YYEHHbIE 3JEKTPUUECKHE CBONCTBA BEIIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (MPOLIECCHl), HUCHONB3Yysd (PU3NYECKUE BEJIUYUHBI: JIIEKTPUUYECKUN 3apsij,
IIEKTPUYECKOE TI0JI€, HANPSHKEHHOCTh IOJIS, NMOTEHLHMAJ, Pa3sHOCTh IOTEHIUAJIOB; NPH
ONHCAaHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOIb3YyEMbIX BEJIWYHH, HX
0003HaYEHUs! W €AUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMU BEJIUUYUHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE TPOIIECCHI U SIBICHUS, UCTIONb3Ys (PU3NUYECKHUE 3aKOHBI
Y TNPUHLUIBL 3aKOH BcemupHoro tsaroreHus, I, II u III 3axkonel HeroTtoHa, 3axoH
COXpaHEHHMs] MEXaHUYECKOM HHEpruu, 3aKOH COXpAaHEHUs UMIYJbCa, MPUHIUI
CyNepHno3ULMN CHJI, NPHUHLMII PaBHOIpPABUS MHEPLUUAIBbHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHs BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpelHeld KHHETHMYECKOW »SHEpPruu TEeIUIOBOrO JIBUJKEHUS MOJIEKYJl ¢ aOCONIOTHOMN
TEMIIEPATYpOl, MEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS DIIEKTPUYECKOTO
3apsiia, 3akoH KynoHna, mpu 3TOM pas3nuyarh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTH4YEeCKOE BhIPAXKEHUE U yCIOBUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPHUHIIMIBI JEHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3NuyaTh YCJIOBHUA HUX O€30MacHOTO0 HCIOJIb30BaHHUS B IMOBCEIHEBHOU
KU3HU;

BBITIOJTHSATH AKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3NUYECKUX SIBJICHUHN U MPOIIECCOB C
UCTOJB30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEpeHHil, mpu 3ToM (opMmymnupoBarth
npoOiieMy/3aiady W THIOTE3Y YYEOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeIJI0KEHHOT0 000PYA0BaHUS, TPOBOJUTH OMBIT U (POPMYTUPOBATH BHIBOABL;

OCYIIECTBJISITh MPSIMble U KOCBEHHbIE U3MEPEHUSI (U3NUYECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIA CIIOCO0 HM3MEPEHUS U HCIOJb30BaTh HW3BECTHBIE METO[IbI
OLICHKH ITIOIPEIIHOCTEN U3MEPEHUM;



UCCIIEZI0BAaTh 3aBUCUMOCTU MEX]y (PU3MUECKUMHU BEIMUYMHAMU C UCIIOJIb30BaHUEM
NPSMBIX M3MEPEHU, IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YNbTATHI
MOJIyYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIWYUH B BUJE TaOMUI U IpaduKoOB, IenaTh
BBIBOJIBI T10 PE3YJIbTaTaM UCCIIEIOBAHU;

coOumo1aTh npaBuia 0€30MacHOro Tpya MU MPOBEICHUH UCCIIEIOBAaHUM B paMKax
y4eOHOro AKCIIEPUMEHTA, Y4€OHO-HCCIEA0BATENBCKON M TPOEKTHOM JEATENbHOCTU C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 00OPYIOBAHHUS;

pemaTs pacy€THbIE 3a7ayd C SIBHO 33JaHHOM (U3MYECKON MOJENbI0, UCIOJIB3YS
(¢u3nueckue 3aKOHBl M INPUHLUIBI, HA OCHOBE aHallM3a YCJIOBHUSA 3a/layd BBIOMpPATh
(U3HYECKYIO0 MOJIENb, BBIACIATh PU3NYECKUE BEIUYUHBI U (DOPMYIIbl, HEOOXOAUMBIE TS
€€ peleHus, IPOBOAUTh PACUETHI M OLEHUBATH PEAIbHOCTH IOJIYYEHHOTO 3HAYECHUS
(U3nYEeCKON BEJINYUHBI;

pelaTh KayeCTBEHHBIE 3a/layd: BBICTPaUBaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY PACCYXICHHI C OINOpOM Ha HW3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dusnveckue sBICHUS,

UCIIOJIb30BAaTh MpPH PEHICHHH Y4YeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJOTUU JJsi TIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETALMM U MpPEACTaBICHUS
y4eOHOH U HayYHO-MOMYJIIpHOU MH(OPMALK, TOTYYEHHON U3 pa3IMuHbIX UCTOYHUKOB,
KPUTUYECKU aHAJIU3UPOBATh MOIyYaeMylo HHPOPMALIHIO;

IPUBOJUTh MPHUMEPHI BKIAJa POCCHUICKUX U 3apyOeXHBIX Y4YEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHUE IMPOLECCOB OKPYXKAIOUIET0 MHUpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT U,

UCIIOJIb30BATh TEOPETHUECKHE 3HAHUS MO (U3MKE B IMOBCEIHEBHOM >KU3HHU IS
oOecrieyeHnst O€30MACHOCTH TpU  OOpaleHuu ¢ NOpudopaMu U TEXHUYECKHUMHU
YCTPOWCTBAMH, JJSI COXPAHEHHUS 3/I0pPOBbS U COONIOJIEHUS HOPM 3KOJIOTUYECKOIO
IIOBEJICHUS B OKPYKAIOILIEHN CpeJIE;

paboTaThk B pYIIE C BBHIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, MJIaHUPOBATh
pa®oTy Trpynmsl, palUOHAIBHO paclpeiensTh O00A3aHHOCTM W IJIaHUPOBATh
JEATENBHOCTh B HECTAHJIAPTHBIX CHUTYyalUsIX, aJ€KBAaTHO OLEHUBATh BKJAJ KaXXI0TO W3
YYaCTHUKOB I'PYIIBI B pELIEHHE paccMaTpUBAEMOU MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaxaTb c(hOPMUPOBAHHOCTh y 00YYaIOLINXCSl YMEHUM:

JEMOHCTPUPOBAaTh Ha IMpHUMepax poidb U MecTo ¢GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOM JEATEIbHOCTU JIIOJIEH, LEJIOCTHOCTh U EIUHCTBO
bu3nuecKkoi KapTUHBI MUPA;

YUUTBHIBATh TPAHULIBI MPUMEHEHUS WM3YYEHHBIX (DPU3MUYECKUX MOJeseil: TOuedHbIN
AIIEKTPUYECKUIN 3apsijl, JIyd CBETa, TOUYEHUHbIH MCTOUYHMK CBETA, siepHasi MOJENb aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO si/ipa MPH pelIeHnn GU3NIECKHUX 3aj1ad;

pacro3HaBaTh (U3WYECKUE SBICHUS (IPOIECCH) M OOBSICHATH HMX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMHUKM W KBAaHTOBOM (DU3HMKHU: 3JIEKTpUUecKas MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JECHCTBUS TOKAa, B3aUMOJIEHCTBUE
MarHMTOB, 3JI€KTPOMarHuTHasi MHAYKIMS, I€MCTBME MAarHUTHOIO IOJISI HA TPOBOJHMK C
TOKOM W JIBIXKYIIMHCS 3apsif], SJIEKTPOMarHUTHbIE KOJI€OAHUS U BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHEeHHUE CBETa, OTpa)KeHHe, MpeloMieHHe, HUHTephepeHuus, audpakuus u
noJjspu3anus CBeTa, AHUCIepcHs cBera, (ortoanexkrpuueckuii sddext (poroapdexr),



CBETOBOE JIaBJICHUWE, BO3HMKHOBEHME JIMHEWYATOrO0 CIIEKTpa aroMa BOJOpOJa,
€CTECTBEHHAs] U UCKYCCTBEHHAs PaJiMOAKTUBHOCTB;

ONKCHIBaTh HW3YYEHHBIE CBOICTBAa BelleCTBA (BJIEKTPUUECKHE, MAarHUTHBIE,
ONTHYECKHE, NIEKTPUUECKYIO IPOBOJUMOCTH Pa3IUYHBIX CpPEl) U IIEKTPOMArHUTHbBIE
SBJICHUS (IIPOLIECCHI), UCHOb3Ysl (PU3NUECKHUE BEIMUYUHBL: AJIEKTPUUECKUN 3apsij, cuiia
TOKa, OJJIEKTPUYECKOE HANpPsDKEHHE, JJIEKTPUUECKOE CONPOTUBJIEHHE, Pa3HOCTh
NOTEHINAJIOB, 3JIEKTPOABIIKYILAs CUIa, pabdoTa TOKA, MHAYKLMS MarHUTHOTO IOJIs, CUJla
Awmrnepa, cuna JlopeHna, WHIYKTUBHOCTb KATYIIKH, JSHEPIUs JIIEKTPUYECKOTO H
MarHMTHOI'O IOJIEH, MEPUOJT U YAaCTOTa KoJieOaHUI B KOJeOATETbHOM KOHTYpE, 3apsia U
CHWJIa TOKa B IPOLECCE TapMOHUYECKUX OAJIEKTPOMArHUTHBIX KojeOaHul, (QOoKycHoe
paccTossHME M ONTHYECKas CWIa JMH3bl, NpPU ONMCAHWM IPABUIBHO TPAKTOBATh
(Gu3nYecKuii CMBICII MCIIOJIb3YEMBIX BEIMUYUH, UX O0003HAYEHMs M €AMHUIIBI, YKa3bIBaTh
(opMyIIbl, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUUHUHY C IPYTUMU BETUYUHAMY;

OINKCHIBaTh U3yUYCHHbIC KBAHTOBBIC SIBJICHMS M MPOLIECCHI, UCHOB3Ys (U3NUYECKHUE
BEJIMYMHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SJHEPIHUs
U UMITyJIbC (POTOHA, MEPUO MOTypacnaaa, SHEPIrusl CBA3H aTOMHBIX sIIEp, IPU ONUCAHUU
NPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIOIb3YEMBIX BEIMUMH, UX 0003HAUCHUS U
eIMHUIIBI, YKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIUYHHY C
JPYTUMU BEJIMYMHAMHU, BBIYUCIIATH 3HAaUCHHE (PU3NYECKON BETMYUHBL;

aHANM3UPOBATH (PU3NUYECKUE MTPOLIECCHI U SIBJICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI
Y IPUHLHUIBL 3aKOH OMa, 3aKOHBI IOCIEAO0BATEIBRHOTO M MAPALIEILHOIO COEIUHEHUS
IPOBOJAHUKOB, 3aKoH Jlkoynsa—JIeHna, 3aKOH 3JIEKTPOMarHMUTHOM HMHAYKLHH, 3aKOH
OPSIMOJIMHEHHOTO  PACIpPOCTPAHEHUs CBETA, 3aKOHbl OTPaKEHHUSI CBETa, 3aKOHBI
NpeIOMIIEHUs CBETa, ypaBHeHHE OWHINTEHHA s (oTodddekra, 3aKOH COXpaHEHHS
DHEPrUM, 3aKOH COXPAHEHMs HMMIIYJbCA, 3aKOH COXPAHEHMs JIIEKTPUYECKOTO 3apsna,
3aKOH COXPaHEHHUs MAacCOBOI'0 YHMCIIA, TOCTYIaThl bopa, 3aKOH paJuoaKTUBHOTO paclaja,
OpU STOM pas3iiMyaTh CJIOBECHYIO (OpPMYJIHUPOBKY 3aKOHa, €ro MaTeMaTh4YecKoe
BBIpQ)XCHUE U YCJIOBUS (TPAHUIIBI, 00J1aCTH) IPUMEHUMOCTH;

ONpEENATh HaIlpaBICHUE BEKTOpAa MHIAYKLIUU MarHUTHOTO IOJs IIPOBOJHHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTh M ONUCHIBaTh HM300pa)kK€HHE, CO3/1aBAaEMOE€ IUIOCKHM 3€pKalioM, TOHKOMN
JIMH301;

BBIMOJIHATH YKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUN U MPOILIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHUil: mpu 3ToM (OpPMYIHpPOBAThH
npoOjeMy/3alady M THIOTE3y YYeOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
NPEUI0KEHHOT0 000PYA0BaHUs, IPOBOJAUTH OMBIT U (HOPMYJIHPOBATH BBIBOIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NYECKUX BEJIMYUH, IPU 3TOM
BbIOMpATh ONTHUMAJBHBIA CHOCOO HM3MEPEHHs M UCIOJb30BaTh M3BECTHBIE METObI
OLICHKH ITIOIPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBAaTh 3aBHCHMOCTH (PM3MUECKUX BEIMYUH C HCIOJIH30BAHHEM IPSIMBIX
U3MEpEHU: TMpU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh pE3YIbTAThI
NOJYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEIMYMH B BUJAE TAaOMUI] ¥ rpaduKoB, JIeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0OBAHUS;

coOroaTh MpaBuiia 6€30MacHOrO TPyAa MPHU MPOBEICHUU UCCIIEI0BaHUN B paMKax
y4eOHOr0o HKCIIEPUMEHTa, y4eOHO-HCCIEA0BATENLCKON U MPOEKTHON JESATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 00OPYIOBAHNUS;



pemaTs pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3MYECKON MOJENbI0, UCIOJIb3YS
¢u3nyeckne 3aKOHBI W TNPHUHIMIIBI, HA OCHOBE aHajiW3a YCJIOBUS 33Jaydl BBHIOMPAThH
(U3NYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYIIbl, HEOOXOAUMBIE TS
€€ peleHus, IPOBOAUTH PACUETHI M OLEHHMBATH PEAIbHOCTH IOJYYEHHOIO 3HAYCHUS
(U3n4YECKON BEIINYHUHBI;

pelaTh KayeCTBEHHBIE 3a/layd: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY PAacCyXKICHUI C ONOpOM Ha W3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nveckue SABICHUS;

UCIIOJIb30BAaTh MpPH PEHIEHHH Y4YeOHBIX 3aJad COBPEMEHHbIE MH(POpPMaLMOHHBIE
TEXHOJOTUU JJsl TIOHUCKA, CTPYKTYPUPOBAaHHS, HWHTEPIPETALMUM U IPEACTaBICHUS
yueOHOH U HayYHO-NOMYJISIpHONW MH(OPMaLUU, NOTYyYEeHHON U3 pa3IUYHbIX HCTOYHHUKOB,
KPUTUYECKU aHATM3UPOBATh MOIY4aeMylo HHPOPMALHIO;

OOBSACHATHh NPUHLMIIBI JEUCTBHUS MAaIlUH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB,
pa3iauyaTh YCJIOBUS UX 0€30M1aCHOIO UCTIOIb30BaHMS B TIOBCEITHEBHOM KHU3HU;

OPUBOANTH HPUMEPHl BKJIA/Ja POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM >KM3HH JUIS
oOecrieueHusi 0€30IaCHOCTH TMpH OOpalleHuu C TNpudbopaMu U TEXHUYECKUMU
yCTpOICTBaMU, Jii COXPAHEHUS 3J0POBbS M COOIIOACHHUS HOPM 3KOJOTUYECKOTO
NIOBE/ICHUSI B OKPY>KAIOIIEH Cpene;

paboTaTh B IpyMIie C BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJeH, MIIaHUPOBATh
paboTy TIpynmbl, palMOHAIBHO  pacHpeleNsTb OO0S3aHHOCTH U IUIaHHUPOBATh
JESATENbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATh BKJAJ KaXXI0TO W3
YYaCTHHMKOB I'PYIIIBI B PELICHUE pacCMaTpUBaeMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIIACC

KoanuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m S — Beero KOﬁHTpOJ’ILHLle Hpﬁalcanecmle 0BPA30BATETbHBIE
padoThI padoThI pecypesI
Paznen 1. ®PUBUKA U METO/JAbI HAYYHOI'O ITO3HAHUA
11 duzuka W  METOABl  HAYYHOTO 2 bubnmnoreka [HOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro mo pazaeny 2
Paznen 2. MEXAHUKA
bubnunorexa [HOK
21 Kunemarika > https://m.edso0o.ru/7f41bf72
bubnunorexa [HOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubnunorexa [HOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OcHOBBI MOJIEKYIIPHO- o 1 bubnuoreka HOK
' KHHETHYECKON TeOpUHr https://m.edsoo.ru/7f41bf72
bubnuorexa [HOK
3.2 OCHOBI TEPMOMHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELIECTBA. 5 bubnuotexa [HOK
' da30BbIC TEPEXOIbI https://m.edsoo.ru/7f41bf72
Htoro no pazgeny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pasnea 4. JIEKTPOJAUMHAMUKA

bubnmorexa LHOK
41 DIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
4.2 [TOCTOSTHHBIN BIEKTPUUECKUM TOK. 12 bubnuoTteka HOK
' Toku B pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro mo pazaery 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
. HaumeHoBaHue pa3aeioB M TeM (undposbie)
Ne ni/m HporpavMmbI Beero KOﬁHTpOJ‘ILHLle H%aKanecmle 0Bpa3oBaTETLHbIE
padoThbI padoThI pecypes
Pazpen 1. QJJIEKTPOANHAMUKA
11 MarauTtHoe none. 44 1 3 bubnmorexa LHOK
' DJIEKTpOMAarHUTHAs HHIAYKIINS https://m.edsoo.ru/7f41c97c
Hroro o pazaery 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHHn4eCKUe U 3JIEKTPOMAarHUTHBIE 9 1 bubnmnoreka LHOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHHn4eCKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnmnoreka LHOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa I[HOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU
31 OcHOBBI CIIEUATBHOU Teopun 4 1 bubnuoreka HOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnnoreka LHOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aroma 4 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubnmorexa IHOK
43 AATOMHOE 571pO > https://m.edsoo.ru/7f41c97c
Hroro mo pazaery 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOD®U3UKH
51 DIIEMEHTBI aCTPOHOMUH noog 1 bubnuoreka [HOK
' acTpopH3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7

Pasnen 6. OBOBIIAIOIIEE IOBTOPEHUE

bubnunorexa [HOK

6.1 Obodmaromee nosToperme 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YHEHUKA

» Gusuka, 11 knace/ Kacesros B.A., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY; AKIHMOHEPHOE 00111ECTBO «3maTenbCcTBO «IIpocsemenue»
» ®usuka, 10 xmacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox penakiueit
[TappentreBoit H.A., Axkumoneproe oOmectBo «M3narensctBo «lIpocBemenue»
» ®usuka, 11 xknacc/ Mskumes I'.J1., byxosnes b.b., Uapyrun B.M. non penakmueit
[Tapdentrenoit H.A., AkumonepHoe obmectBo «M3marenbetBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI UIS YYUTEJIA
«Dm3uka 10-11 kmaccel. MeToauueckue Marepuanbl Ui yuutels (0a30BBIM U
yrayOnEHHBINA yPOBHU)» — 3T0 nocobue ot aBropa C. A. TUXOMUPOBOIA.

NUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCblI CETH
HMHTEPHET
https://ypok.pd/library/fizika_internetresursi_dlya_izucheniya_shkolnoj_pro_070909
html

https://Ibz.ru/metodist/iumk/physics/e-r.php

https://resh.edu.ru/subject/28/ https://urok.1sept.ru/physics
https://kopilkaurokov.ru/fizika

https://multiurok.ru/all-files/fizika/

http://www.myshared.ru

http://www.proshkolu.ru

http://fizika-class.narod.ru

http://class-fizika.narod.ru

https://www.openclass.ru/sub/®u3uka

http://www.fizika.ru

http://archive.1september.ru/fiz

http://experiment.edu.ru
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