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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 ¢ yu€toMm QeaepanbHOi pabouell mporpaMMbl BOCHUTAHUS U  KOHIICTIUU
npenojaBaHusi yueOHoro mnpeamera «®dusmka» B 00pa3oBaTENbHBIX 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 (pu3nkKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOrO mnoaxona. [Iporpamma mno
¢usuke coorBercTBYeT TpeboBanmsiM PI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OpPEeIMETHBIM M METanpeIMETHBIM pe3ynbTaraM OOYyYEHHs, a TaKXKe YYHUTHIBAET
HEOOXOJUMOCTh pealu3aldid MEXIPEIMETHBIX CBA3€d (U3UKH C €CTECTBEHHO-
HAyYHBIMH y4eOHBIMH TIpenMeTaMu. B Heil ompenensroTcsi OCHOBHBIC LU HU3y4YEHUS
Gbu3MKU Ha YPOBHE CpEHET0 O0IIero 00pa3oBaHus, MIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS
Kypca (pU3UKU: TUYHOCTHBIE, METAlIPEIMETHBIE, MPpeAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (u3uKe BKIIOYACT:

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

YHCIie IPEeIMETHBIE PE3yNbTAThI IO rojlaM 00y4YeHHUS;

e cojaepxaHue yuebHoro npenmera «Duszmka» mo rogamMm oOyueHus.

®dus3uka Kak Hayka o0 Haumbosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAaueCTBE
y4eOHOro TpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMYy 3HaHUU 00
okpyxatoreM wmupe. IIkonapHBIA Kypc QUMK — CHCTEeMOOOpasyromui s
€CTECTBEHHO-HAYyUHbIX Y4E€OHBIX MPEIMETOB, NOCKOJbKY (PU3MUECKHE 3aKOHBI Jie)KaT B
OCHOBE TIPOILIECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, Ouonoruen, ¢Guznueckon
reorpadueid m acTpoHOMHEH. Vcmoiib30BaHME M aKTHBHOE NPUMEHEHHE (U3HMYCCKUX
3HAHUM ompezenseT XapakTep M pa3BUTHE Pa3HOOOpa3HbIX TEXHOJNOIM B cdepe
DHEPreTUKU, TPAHCIOpPTa, OCBOEHHS KOCMOCA, TMOJYy4YEHUS HOBBIX MaTepuaioB C
3aJJaHHBIMH CBOWCTBAMH W Jpyrux. M3yueHue (U3MKM BHOCHUT OCHOBHOHM BKIAJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa O0ydaromuxcs, B OpMUPOBaAHHUE
YMEHUW TPUMEHSATh HAyYHBIA METOJ TO3HAHUSI TPU BBIMOJHEHUH HMHU YYCOHBIX
UCCIIEJOBAHUMN.

B ocHoBY Kkypca (u3uku 1715 ypoBHS CpeHETO O0IIeT0 00pa30BaHUS MOJIO0KEH PSIJT
uzei, KOTOpble MOKHO pacCMaTPHUBATh KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kypc SABISETCS JIOTMUECKU
3aBepUIEHHBIM, OH COJICPKUT MaTepuaid M3 BCEX pasleloB (PHU3WKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEeW MaTepHall Kypca (GU3UKU 00beIUHEH
BOKpYr (¢u3mueckux Teopuil. Bemymwmm B Kypce sBusieTcs  (HoOpMHpOBaHUE
MpEeACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzanus TpeArnoaracT MCIOJb30BaHUE
I'YMaHUTapHOIO MOTEHIMaNa (PU3NUECKON HAYKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKHU C
pazBuTHEeM O0O0IIEecTBa, a TakkKe C MHUPOBO33PEHUYCCKUMH, HPABCTBCHHBIMU U
HKOJIOTUYECKUMHU MTPOOIeMaMH.



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

Hoes skonozuzayuu peannus3yeTcsi OCPEICTBOM BBEICHHS JJIEMEHTOB COEpKAHUS,
NOCBAIIEHHBIX JKOJIOIMYECKUM MpobjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTUH, a TaKXKe OOCYXIEHHS NpoOJIeM palruOHAIbHOIO
IPUPOJIOIIOJIB30BAHUS U SKOJIOTMUECKON 6€30IacHOCTH.

CTepKHEBBIMU JJIEMEHTaMHM Kypca (U3MKM Ha YpPOBHE CpEIHEro oOOIIero
oOpa3zoBaHusl ABJIAIOTCS (uU3HUecKHe Teopur (POpMUPOBAHHME MPEACTABICHUA O
CTPYKTYpE IOCTpOeHUsl (U3MUYECKOH TEOpUH, POIM (PYyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX NPEJCTABIEHHUSIX O IMPHUPOJE, I'paHUIAX MPUMEHUMOCTU
TEOPHil, /I OMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U ITPOLIECCOB).

CurcTeMHO-/1eATEeIbHOCTHBIN MOAXO0A B Kypce (PU3MKH peau3yeTcsl MPEexXJIe BCETO
3a cU€T OpraHu3alUM SKCIEPUMEHTANbHOMN nesTenpHoCcTH o0yyatomuxcs. [y 6a3oBoro
YPOBHSI Kypca (PU3UKU — 3TO MCIIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIAOOPAaTOPHBIX pabOT, KOTOPHIE B MporpamMme no pu3nke o0beAMHEHbBI
B OOIIMI CIIMCOK YUEHMUYECKUX MPAKTUYECKUX paboT. Boljenenne B yka3aHHOM IepeyHe
7a00paTOpHBIX PAabOT, MPOBOAUMBIX JJISi KOHTPOJISI M OLEHKH, OCYIIECTBISETCS
y4acTHHKaMH 00pa30BaTeIbHOIo Mpoliecca UCXOAsS U3 OCOOCHHOCTEH IUIaHMPOBAaHUS U
ocHameHus: kabuneta ¢usuku. [Ipu 3ToM obecrneunBaeTcs OBIAJIEHUE O0YYArOITUMUCS
YMEHUSMU MPOBOAUTH KOCBEHHBIE H3MEPEHHS, HCCIEJOBAHUS  3aBHCUMOCTEH
($U3NYECKUX BEJIUYHH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEASIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME ylEIs€TCs PEIICHUI0 PACUETHBIX U KaUyeCTBEHHBIX 3a1a4. [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. i1 KaueCTBEHHBIX 3aJay MPUOPUTETOM SBIISAIOTCS 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 maTepuanibHO-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 (u3uku AOMXKHO OBITH HEOOXOAMMOE Ja0OpaTOpHOE OOOpYIOBaHUE IS
BBITOJIHEHUS YKAa3aHHBIX B MPOrpaMMe Mo (U3MKE YUYCHHUECKUX MPAKTHUECKUX padoT u
JIEMOHCTPAIIMOHHOE 000py0BaHHE.

JlemoHcTpamonHoe obopyaoBanue (GOpPMHUPYETCS] B COOTBETCTBHM C MPHUHIIMIIOM
MUHUMAJIbHOW JOCTaTOYHOCTM M O0OECIeurMBaeT TMOCTAHOBKY MEPEUUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAMHA JUIS HCCIEJOBAHUA H3Y4aeMbIX
SIBJICHUH M MPOLIECCOB, SMIUPUUYECKUX U (PYHTAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHUN.

JlaGopaTopHoe  Oo0OpyZOBaHHWE JJs  YYEHHYECKHX  IMPAKTUYECKHX  paboT
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 MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHUJE
U(PPOBBIX TAOOPATOPHUH.



OCHOBHBIMHU LIEISIMU U3Y4YE€HHS PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue MHTEpeca U CTPEMIICHUSI OOYYAIOIIUXCS K HAYYHOMY U3y4EHUIO
HOPHUPOJIBI, PA3BUTHE UX MHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE MpPEACTABICHUM O HAay4YHOM METOJE NO3HAaHUS U (POpPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa HM3YyUYEHHS OCHOB
CTpOEHUS MaTepUU U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMHpOBaHHE YMEHUU OOBSCHATH SIBICHUSA C MCIOJIb30BaHUEM (U3UUYECKUX
3HaHWUN U HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue TmMpeACTaBICHUM O poilu (GU3UKK JUISL Pa3BUTHUS JPYTHX
€CTECTBEHHbBIX HAYK, TEXHUKU U TEXHOJIOTUH.

Joctrxenue 3Tux 1neneid oOecrnedyrBaceTCsl pEUIeHHEM CIEAYIIIMX 3a7ad B

npolecce 3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus:

® TMpUOOpPETeHHE CUCTEMBI 3HAHMKA 00 OOmMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYas  MEXaHUKY, MOJIEKYJISIPHYIO  (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHME YMEHUU MPUMEHATh TEOPETUYECKUE 3HAHUSA A1 OOBSCHEHUs
dbuznueckux SBJICHUN B MPUPOJE M IS MPUHATUS MPAKTUUECKUX PEIICHHUH B
MMOBCETHEBHOM JKU3HMU,

® OCBOEHHE CIOCOOOB PEIIECHUs Pa3IMYHbIX 3a/1ay C SIBHO 33/JaHHOM (pU3MUECKON
MOJIETIBIO, 33/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTENbHOE Co3aHue (HU3MUEeCKOn
MOJIETH, aJIEKBATHOW YCIIOBUSAM 3a/1auu;

e [OHMMaHWE (UBNYECKUX OCHOB U NPHUHIMIIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB M TEXHOJOIMYECKHX IPOLECCOB, MX BIHUSHHUA Ha OKPYXKAIOLIYIO
cpeny;

® OBJIQJICHUE METOJaMH CAMOCTOATEIbHOIO TIUIAHUPOBAHUS M IPOBEACHUS
bu3nueckux HKCIEPUMEHTOB, aHajiu3a MW UHTEepIpeTanuu HHPOpMaIuHy,
OTpEJIENIEHNs TOCTOBEPHOCTH MOJIYYEHHOT'O PE3YNIbTaTa;

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

PaGouas mporpamma  pa3paboTaHa ¢ ydeTom pabouell MporpaMMmbl BOCTIHTAHUS

'AOY YAO «YykoTckuil OKpYKHOU NMPOPUIbHBIN JTULIEH.

[IporpaMmma mnpeaHa3HaueHa g IUIAHUPOBAaHUS M OPTraHU3allUM  CUCTEMHOU
BOCIIUTATENbHON JI€ATEIbHOCTH C LENbI0 JOCTHKEHUS OOYYaloIMMHUCA JTHYHOCTHBIX
pe3ynbTatoB oOpa3zoBanus, onpezeneHHbix @I'OC; peanuzyeTcs B €eAMHCTBE YPOUHOU U
BHEYpOUHOU gestenbHOCTH. [IpemycmarpuBaeT mnpuoOIIeHHE OO0y4aromuxcs K
POCCUIICKUM TPaAUIMOHHBIM JYXOBHBIM II€HHOCTSIM, BKJIIOYasl KYJbTYpPHbIE IIEHHOCTH
CBOEH ATHMYECKOM TPYIIIbI, MpaBUJIaM U HOpPMaM IOBEJEHUSI B POCCUIICKOM OOIIECTBE.
Pe3ynbTaThl JOCTHXKEHUS LEIH, pEUIeHHs 3aJad BOCIUTAHUS JaHbl B (opMe IEeIeBBIX
OpUEHTUPOB (HANpAaBJICHUI), TPEACTABICHHBIX B BHJE OOOOIIEHHOTO MOPTpeTa
BBIIIYCKHUKA Ha YPOBHE OCHOBHOI'O OOLIEr0 OOpa3oBaHUS M OTPaKEHbI B JTMYHOCTHBIX
pe3ynbTarax JaHHOM paboueil MporpaMmal.

[ToOyxneHne oOywaromuxcst COONIOJaTh HOPMBI TOBEACHHSI, TpaBWia OOIIEHUS CO
CBEPCTHUKaMU U TIelaroraMM, COOTBETCTBYIOLIME YKJIaay o0Imieo0pa3oBaTenbHON
OpraHu3alMy, YCTaHOBJIEHHWE U TMOIJACPKKY J0OpOXKenarenbHOl  aTMocdepsl;
MPUMEHEHUE WHTEPAKTUBHBIX (GopM yueOHOMl paboThl — HWHTEIUICKTYaJIbHBIX,



CTUMYJUPYIOIIMX T[O3HABATEIbHYI0O MOTHBAIMIO, WIPOBBIX METOAMK, JHUCKYCCHUH,
JAIOIKUX BO3MOXKHOCTH IPHOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO JTHAJIOTA;
TPYNIoOBO# paboOThl, KOTOpask YYUT CTPOUTH OTHONICHHS W JIEHCTBOBATH B KOMAaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIJICHUS.

MaxkcruManbHOE KCIIONIb30BAaHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COIEepKaHUsI yU4eOHBIX
npeaIMeToB A (POPMHUPOBAHUS y 00YUAIOUIUXCSI POCCUMCKUX TPaJAUIIMOHHBIX JYXOBHO-
HPABCTBEHHBIX U COLIMOKYIBTYPHBIX IEHHOCTEH, POCCUNUCKOTO UCTOPUYECKOTO CO3HAHUS
HAa OCHOBE HCTOPUYECKOTO IMPOCBEIICHUS;, NPUBJICYECHUE BHUMAHUS OO0ydYarommxcs K
LIEHHOCTHOMY AacCHEKTy H3y4aeMbIX Ha YpOKaxX IpPEIMETOB, SBJIECHUU U COOBITUH,
MHULMUPOBAHUE OOCYKIEHHUI, BBICKa3bIBAHUN CBOET0 MHEHUS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIIEGHUS K HM3Y4aeMbIM COOBITHSIM, SIBICHUSM, JIMIIAM; MOOYKIEHUE
oOy4armuxcsi coOI0JaTh HOPMBI MOBEJACHUS, MpaBuiia OOIICHHUs] CO CBEPCTHUKAMU U
nejgaroraMM, COOTBETCTBYIOIIME  yKiaay  oOuieoOpa3oBaTeNbHOW — OpraHU3allvH,
YCTaHOBJIEHUE W  MOJACPXKKY  Jdo0pokenaTelbHOM  aTMocdepbl;  MpUMEHEHUe
UHTEPAKTUBHBIX (OpM y4eOHON pabOThl — MHTEIUIEKTYaJlbHBIX, CTUMYIHPYIOIINX
MO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX METOJIUK, TUCKYCCUH, JAIOUIMX BO3MOKHOCTH
NpPUOOPECTH OMBIT BEAECHUS KOHCTPYKTHBHOTO JHAJIOra; IPyHNIOBOW padOThI, KOTOpas
YUYUT CTPOUTH OTHOUIICHHS H JIeHCTBOBAaTH B KOMAaHE, CIOCOOCTBYET pa3BUTHIO
KPUTHUYECKOTO MBIITUICHUS

[TpuBneueHne BHUMaHUS 00y4arOIMXCS K LIEHHOCTHOMY ACIEKTY M3y4aeMbIX Ha ypOKax
MPEIMETOB, SIBJICHUN U COOBITUH, MHUIIMHPOBAHUE O0CYK/IEHUH, BHICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOIIEHUS K HW3Y4aeMbIM COOBITHSIM,
ABJICHUSAM, JIMLIaM; [PUMEHEHHE WHTEPaKTUBHbIX (GopM yuyeOHON paboThl —
WHTEIJUICKTYAIbHBIX, CTUMYJIUPYIONINX TTO3HABATEIHHYIO MOTHBAIINIO, UTPOBBIX METOTHK,
TUCKYCCHH, MAlOMIMX BO3MOXKHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO
Jajiora; TPYNIOBOW paboThl, KOTOpas YYUT CTPOUTH OTHOIIEHUS W JCWCTBOBATH B
KOMaH/e, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS.

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

[Ipennaraemblii B mporpamme 1o (QU3MKEe TNepeueHb J1adOpaTOpHBIX 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 u MeTOAbI HAYYHOT0 O3HAHMUS
®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. ['paHHIBI TPUMEHHMMOCTH (U3MUECKUX 3aKOHOB.
[IpuHUMIT COOTBETCTBUS.
Pone 1 mecTo Qusuku B HOpMHUPOBAHNN COBPEMEHHOM Hay4YHOW KapTHHBI MHUPA, B
MPaKTUYECKOU IEATEIbHOCTH JIIOJICH.



Jlemoncmpayuu
AHanorossie U U(PPOBBIE U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.
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 MPOEKUMHM HA OCH CHUCTeMbl KoopaumHar. CrokeHue
IIEPEMELICHUI U CII0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMpSAMOJMHEWHOe JABWXkeHue. ['paduxu
3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH M INEPEMEIIECHNUs MaTepHUaIbHON
TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueiiHoe nBukeHue. J[BUKEHHE MAaT€pUalbHONW TOYKH IIO OKPYKHOCTH C
IOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHas: ckopocTs. llepuon u
yacTtoTta oOpaiienus. LlenTpocTpemMuTenbHOE YCKOpEHUE.

TexHuyeckue ycTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: CHHUIOMETp, IBHKEHUE
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.

Hanpasnenue ckopocTy MpH IBUKEHUHU MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3ydyeHre HEpAaBHOMEPHOI'O JBHKEHUS C LEJIbI0 OIpPEAEICHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHMSI MEXAY IyTSAMH, MPOUJIEHHBIMU TEJIOM 3a
IIOCJIEZIOBATENbHBIE PABHbIE IPOMEXYTKH BPEMEHH NPU 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 TOUKU. Tpernii 3akoH HbproTOHA 1J11 MAaTEpUAIIBHBIX TOYEK.

3akoH BcemupHoOTro TsroteHusi. Cuna tsbkectu. [lepas kocmudeckasi CKOpPOCTb.

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

Tpenue. Bunpl Tpenusi (mokos, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHHs CKOJbXEeHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuia
COMPOTHBIICHUS MPU ABMXKCHHUH TeJa B )KUJIKOCTH WU Tra3e.

[ToctynmarenpHOE U BpaliaTeIbHOE IBUKEHHE a0COMIOTHO TBEPAOTO Tena.



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

TexHnueckrne yCTpOMCTBA U MPAKTHYECKOE TPUMEHEHHUE: MMOIIIUITHUKY, IBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrenue nHEepUMH.

CpaBHeHME MacC B3aUMOJCICTBYIOIINX TEl.

Bropoit 3akon HprotoHa.

N3mepenue cui.

CrnosxeHue cuiL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AepopMaluu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U aJCHUU.

CpaBHeHHE CUJT TPEHUSI TIOKOSI, KAYEHUS U CKOJIb)KECHHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

N3ydenue nBukeHus: Opycka o HAKIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HHUKAKOIIUX B TNPYKUHE H
PE3UHOBOM 00pasIle, OT X AehOopMallnu.

HccnenoBanue ycinoBHil paBHOBECHUS TBEPIOTO TEIa, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3akonwvl coxpaneHus ¢ Mexanuke

Hmmynbe MaTepuanbHOM TOYKHU (TeNa), CUCTEMBI MaTepUaIbHBIX TOUeK. MMmynbsc
CWJIbl U HU3MEHEHHWE HMITyJbCa Tela. 3aKOH COXPAaHEHUs HUMITyJlbca. PeakTUBHOE
JIBIKCHUE.

Pabota cuibl. MOIHOCTD CHJIBIL.

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

[TorenumansHas sHeprus. IloTeHnumanbHass SHeprus ynpyro ae@opMuUpOBaHHOU
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 CTOJIKHOBEHHUS.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MTHUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE OBM)KEHHE.

[Tepexon mOTEHIIMATBLHON YHEPTUM B KWHETUUECKYIO U 00paTHO.

Vuenuuecxuii sxcnepumenm, n1abopamopHule pabomul

N3ydenne abCOTIOTHO HEYNPYTOTO yAapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

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

Pasnen 3. MoaexkyaspHas ¢pu3nKa 1 TepMOANHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT 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 MOJIEKY.
KommnuectBo BemecTBa. [locrossHaas ABoragpo.

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

Monens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKON
TEOpUHU UJCANBHOIO raza. AOCONIIOTHAS TeMIepaTypa Kak Mepa cpelHeld KMHEeTHUYeCKOn
SHEPIrUM TEIUIOBOrO ABWKEHMs yacTul rasa. lllkama temmnepatyp KenbBuna. ['a30Bble
3akoHbl. YpaBHeHue MenneneeBa—Kmnaneitpona. 3akon J[lanproHa. M3omporeccsl B
UJCaIbHOM ra3e ¢ IMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpencraBieHue
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, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSIHUS ~ WJEAJbHOTO  Tasa,
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 MEXY IIapaMeTpaMu COCTOSTHUS pa3pe’KEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoauHamuyeckass cHUCTEMA. BHYTpeHHsAsI DJHEPIUs TEPMOAMHAMHUYECKOU
cucteMbl U crnocoObl €€ m3MeHeHus. KonuuecTBo Temnorsl W pabora. BHyTpeHHss
SHEpPrusi OAHOATOMHOTO WAEAbHOTO rasza. Buael Temnonepenauu: TEIIONPOBOAHOCTb,
KOHBEKIIMS, U3TydeHHe. Y ieiabHas TeIIOEMKOCTh BelecTBa. KonnuecTBo TEmIoThl Mpu
TEeIulonepeaaye.

[Tonsitue 06 agunadatHom mpouecce. [lepBriif 3akoH TepMoauHaMukh. [IpuMenenne
NEPBOrO0 3aKOHA TEPMOJMHAMUKHM K H3ompoleccaM. ['padudeckas HHTeprHpeTanus
paloThI raza.

Bropoii 3akon TepmonnHaMuku. 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(UIMEHT MOJE3HOTO ACHCTBUSA. DKOJIOTHYECKHE MPOOIEeMBbI
TEII0IHEPTETUKH.

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

Llemoncmpayuu

M3MmeHeHne BHYTpEHHEH 3HEpPruM Tella MpPU COBEpPUICHUH PabOThl: BBUIET MPOOKU
u3 OyTBUIKU MOJ ACHCTBUEM CXATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke
NyTEM TPEHUS (BUIECOAEMOHCTPALIMS).

V3MeHeHne BHYTpEHHEN dHEpruu (TemMreparypsl) Teaa Npu TeIIonepeaaye.



OmnbIT 10 aAMabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOMHBI, JIBHMraTeisi BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonul

N3mepeHne yaeapHON TEIIOEMKOCTH.

Tema 3. Azpezammnsvie cocmoanun geuwyecmea. Pazosvie nepexoont

[TapoobpazoBanue u koHaeHcanusi. Mcmapenue u kunenue. AOcComOTHas u
OTHOCHUTENIbHAsI  BIAQXXHOCTh Bo3ayxa. HacelmenHeli mnap. YaenpHas TemuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AABJICHHUSL.

TBépnoe teno. Kpucramnumueckue u amopduble Tena. AHHM30TPONMS CBOWCTB
kpuctauioB. JKungkue kpuctamibl. CoBpemMeHHble Marepuanbl. llnaBnenue wu
KpUCTaJTU3alud. Y AelbHas Teriora miasnenus. Cyonumarus.

VYpaBHeHuUe TeII0BOro 0anaHca.

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

Jlemoncmpayuu

CBoiicTBa HaCBIIICHHBIX MTAPOB.

Kunenue npu NOHMKEHHOM JIaBJICHHH.

Cnoco0Obl U3MEpPEHUs BIAXKHOCTH.

HaGmroneHre HarpeBaHusi U MJIaBJICHHS KPUCTAJUTMYECKOTO BEIECTBA.

JleMoHCTpaIius KpUcTaljIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmwvie pabomuol

N3mepeHne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Paznea 4. DiekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

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

B3anmopericteue 3apsnoB. 3akoH Kynona. TodedHbIld SIEKTPUYECKHMM 3apsi.
Onextpuueckoe noje. HanpsxénHocTh anekTpuyeckoro nois. [IpuHuun cynepno3uiuu
AIIEKTPUYECKUX MOJeH. JInHuM Hanpsy)KEHHOCTH 3JEKTPUUECKOTO TOJISL.

PabGora cun snexrpocratmyeckoro mois. [lorenmuman. Pa3HocTh TNOTEHIMAOB.
[IpoBOOHMKKM ¥ JUAJIEKTPUKH B  DIEKTPOCTaTUYECKOM Tmose. Jluanexrpuueckas
IPOHULIAEMOCTb.

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

TexHudueckne ycTpOHCTBA M NPAKTHUYECKOE IPUMEHEHME:  BJIEKTPOCKOIL,
AIIEKTPOMETP,  DJEKTPOCTaTHYeCKass  3alluTa,  3a3eMJIEHHE  3JIEKTPONpHOOpOB,
KOHJICHCATOP, KOIMMPOBAJIBHBIN almapar, CTPyUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHIUI ACUCTBUS DJIEKTPOMETPA.

B3anmopaencTBue HadIeKTPU30BaHHBIX TEN.

DIIEKTPUUYECKOE T0JI€ 3APSIKEHHBIX TEL.

[IpoBOHMKY B 3JIEKTPOCTATUYECKOM II0JIE.

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. 3akon Oma 1151 yyacTKa LEemnu.

DONEKTPUYECKOE  CONPOTUBJIEHHE.  YIENbHOE  CONPOTHBICHHWE  BEILECTBA.
[TocnenoBatenbHOE, MapauIeIbHOE, CMENIAHHOE COEIMHEHHE ITPOBOIHUKOB.

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

ONEeKTPOJBMKYILAs CHJIa U BHYTPEHHEE CONPOTHBIICHHE HCTOYHHMKA TOKA. 3aKOH
OMa a1 oJIHOM (3aMKHYTOM) 3yieKTpryeckoil nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAasl NMPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTH CONPOTUBIICHUS
METaJUIOB OT TeMIlepaTypsl. CBEPXIPOBOIUMOCTb.

DneKkTpu4ecKkuil Tok B BakyyMe. CBOWCTBA 3J1E€KTPOHHBIX ITYYKOB.

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

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

DnekTpryeckuil TOK B ra3zax. CamMoOCTOATENbHBIA M HECAMOCTOSITENBHBIN Pa3ps.
Mounnus. [Inasma.

TexHuueckne ycTpoWCTBa M NMPAKTUYECKOE NPUMEHEHHE: aMIIEpPMETP, BOJIBTMETD,
peocTar, UCTOYHHKHU TOKa, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEILHBIC
npuOOpbl, TEPMOMETP  CONPOTUBIEHHUS, BAKYYMHBIM  JAMOJ, TEPMHUCTOPHI 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 dIEKTPOABMKYINEH CWIBI HMCTOYHMKA TOKA M €Tr0 BHYTPEHHEIO
CONPOTHUBIICHHUS.

Habmonenue snexTponusa.

MexnpeamMerHsie CBA3H



Nzyuenne kypca ¢puszuku 6a30Boro ypoBHsa B 10 kjacce ocymiecTBiIseTCs ¢ y4ETOM
COJIepKATEIbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMHh MaTE€MaTWUKH, OMOJIOTHUU, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie noHAmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (pakT, TUMOTe3a, (PU3NYECKas BEIUYHMHA, 3aKOH, TEOpHs,
Ha0JII0/IeHUE, YKCTIEPUMEHT, MOJICTTUPOBAaHUE, MO/ICIIb, U3MEPEHUE.

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

buonocus: mexanudeckoe [BIKEHHWE B KHBOW mpupone, muddysus, ocmoc,
TEIUIOOOMEH JKHUBBIX OpPraHU3MOB (BUIBI TEIUIONEpEeaaud, TEIIOBOE pPaBHOBECHE),
ANEKTPUUECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, XKUAKOCTEH U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, SJIEKTPOJIMTHYECKAS JUCCOLMAIMS, TaJIbBAHUKA.

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

Texnonoeus: mnpeodpa3oBaHue ABWKCHHM C HCIOJIB30BAHUEM MEXAHU3MOB, YYET
TPEHUsI B TEXHUKE, MOIUIMIHUKH, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMITyJbCa B
TeXHUKE (pakeTa, BOJOMET W JApPYrue), NBHUTATEb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOI XOJOAUIBFHUK, KOHAUIIMOHED, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJOTHUH, DJIEKTPOCTATUUYECKAs
3allUTa, 3a3EMJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN MIPUHTEDP,
AJIEKTPOHATrpEBATENbHBIC TPUOOPHI, IIEKTPOOCBETUTEIbHBIC TPUOOPHI, raJhbBaHHKA.

11 KJIACC
Paznen 4. DuekTpoanHaMukKa

Tema 3. Macnummnoe none. I1eKmpoOMazHUMHAA UHOYKUUA

[locrossHHBIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MarHuToB. MarHutHoe
none. Bekrop marHuTHOM WHAYKUUU. [IpyHUOMN Cynepno3uIMM MarHUTHBIX I1OJIEH.
JIvarn MarHuTHON MHAYKIMU. KapThHA TMHUI MarHUTHOW UHIYKIIMU MOJISI MOCTOSTHHBIX
MarHuTOB.

MarauTtHoe 1oje MpOBOAHMKA ¢ TOKOM. KapThHa JIMHWN MHAYKIHWM MarHUTHOIO
MOJIS JUTMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOT'O KOJBILEBOTO MPOBOIHUKA, KATYIIKU
¢ TokoM. OnbIT Dpcrena. BzaumoeicTBre NPOBOJHUKOB C TOKOM.

Cuna AmMnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenia, e€ MOaysib W HampaBlieHHE. [[BH)KeHHE 3apsyKEHHOW YacTHIBI B
OJIHOPOAHOM MarHUTHOM mosie. PabGota cuisl Jlopenia.

SIBneHre AJIEKTPOMArHUTHOW WHAYKIMU. [I0TOK BEKTOpa MAarHUTHOW WHIYKITUU.
DIEKTPOJABIKYIIAS CUjla MHAYKIUU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapanes.

BuxpeBoe nanekTpuueckoe Mmoje. OJEKTPOABIKYIIAas CHUjla HMHAYKUAA B
MIPOBOJIHUKE, ABUKYIIEMCS TIOCTYIMATEIbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHnykTuBHOCTE.  SIBIIeHHE CaMOUHYKIIHH. DNeKTpOABIKYyIIas  cuia
CaMOUWHTYKIIUH.

DHeprus MarHUTHOTO TOJISl KATYIITKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.



TexHudeckne ycTpoNCTBa M NMPAKTHUECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUTHI,
ANIEKTPOMArHUTBI,  JJIEKTPOJIBUraTellb,  YCKOPUTEIM  BJIEMEHTApHBIX  YacTHll,
WHYKIUOHHAS T€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJI0OHEHHE 3JEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIuHWY MHOYKIUU MAarHUTHOTO 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 caMOVHTYKIINH.

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 31eKmMpPOMAZHUNIHbLE KOJ1€OAHUA

KonebarenpHas cucrema. CBoOOAHBIE MeXaHUUECKHE KojiebaHus. ['apMoHnYyeckue
koneOanus. [lepuon, wacrora, ammiuryaa u ¢asza xonebanuil. [lpyXKMHHBIA MasSTHUK.
MatemaTiueckuii MagTHUK. YpaBHEHHE TrapMOHWYECKUX KojeOanuil. IlpeBpamieHue
SHEPTUM MPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebarenbHbiii KoHTYp. CBOOOHBIC AJIEKTPOMAarHUTHBIC KOJICOAHMSI B UCATBHOM
Kosie0aTeIbHOM KOHTYpE. AHAJOrus MEXAy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMHU
konebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUS DSHEPIMH B HUICATHLHOM
KoJIe0aTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aryxaromux KoyieOaHusX. BBIHYXJICHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeIHYX€HHbIE AIEKTPOMarHUTHbBIE KOJIeOaHusI.

[Tepemennbiii Tok. CHHYCOUJANIbHBIN EPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U IEUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmatop. IlpousBonctBo, mnepenada U NOTpeOJIEHHE BJIEKTPUUECKON
DHEPruu. OKOJIOTMYECKHE PHUCKH TIpU NPOU3BOJACTBE AIeKTpoldHepruu. KymnpTypa
MCII0JIb30BAHMS DJIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HH.

TexHudeckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHUE: DIEKTPUUYECKHUM 3BOHOK,
reHepaTop NEPEeMEHHOI0 TOKA, JIMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KoJieOaTENbHOW  CcHCTEMbl  (TIPYXUHHBIA WK
MaTeMaTHYeCKUN MasTHHK).

HaburoneHue 3aryxaromux KoiaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUA.

Habmonenue pezonanca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

OcuunnorpaMMbl  (3aBUCMMOCTH  CUJIBI TOKAa W HANpSHKEHHS] OT BPEMEHH) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUIA.



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

Mopeinb TuHAN 2IEKTpOoNepeEaadH.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonul

HccnenoBanue 3aBUCUMOCTH TIepUOa MalbIX KojeOaHUW rpy3a Ha HUTU OT JUTMHBI
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. CxopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS W3JIYyY€HUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus BektopoB E, B, V B snexkrpomarnuTHoil BonHe. (CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MpEIIOMIICHHE, MOoJspu3anus, Judpaxuus,
uHTepdepenusa. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMITBI paANOCBS3H U TENEBUICHUS. Patnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEbl.

TexHuueckue yCTpOWCTBA M  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JWAarHOCTMKAa B TEXHUKE W MEAMIMHE, pajap,
paguonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-mneusb.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTpaHEHUE MMOMEPEUHBIX U MPOI0JIBHBIX BOJH.

KoneOmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenne otpakxeHus U NpeIoMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepernnn u qudpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

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

HccenenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, IPEIOMIICHUE,
noJisipu3auus, AUppakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonrHeHOE paclIpOCTpaHEHHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera. ToueyHbIN HCTOYHUK CBETA.

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

[Ipenominenue cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIA IOKa3aTeib
npenomieHusa. [lonHoe BHyTpeHHee oTpaxeHue. llpenenbHbld yroa MOITHOrO
BHYTPEHHEI'O OTPaXKEHUSI.

Hucnepcus ceera. CnoxxHbI cocTaB Oenoro ceera. Lser.

Cobuparoiue 1 paccenBarouiye JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOsIHUE U
onTHYEeCKas cuja TOHKOM IuH3blL. IlocTpoeHne u300pakeHU B coOuparomMX U
paccenBaromux JuH3ax. Gopmyiia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBaEMOE JIMH30U.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBas ontuka. MHtepdepennus cera. KorepeHTHbIE 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 IpH MaJIeHUU MOHOXPOMAaTHUECKOT0 CBeTa Ha TU(PAKIMOHHYIO PEHIETKY.

[Tonsipu3zanus cBera.

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

Jlemoncmpayuu

[TpsimonuHENiHOE  pacHpoCTpaHEHHME, OTPAKEHHWE U IIPEJIIOMJICHHE  CBETa.
OnTrueckue npudopsl.

[TonHOE BHYTpeHHEE OoTpakeHne. Moiens CBETOBOIA.

HccnenoBanue cBOMCTB N300paxKeH B IMH3aX.

Mopnenu MUKpPOCKOIIA, TEIECKOTIA.

HaGnronenue unrepdepeHinm ceera.

HaGmronenue nudpakiuu cBera.

Habmonenue aucnepcuu cBera.

[TosrydeHne crekTpa ¢ NOMOILBIO IPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3mepenune nokazaress NpeJoMIICHUs CTEKIa.

HccnenoBanue cBOMCTB N300paKeHU B JINH3aX.

Habmonenue aucnepcuu cBera.

Paspnen 6. OcHOBBI clIelIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnIBI TPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. llocTymarel crnenuanbHON
TEOpPUH OTHOCHUTEJIBHOCTU: HHBApPUAaHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIMIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJIeHHEe BpEMEHHM M COKpallleHHe
JUTMHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBsI3p Maccel C JHEPIUEW M HMIIYJICOM PENATUBUCTCKOW YacTHUIbl. ODHEPIUs
MOKOSI.

Pasznen 7. KBantoBasi pusuka

Tema 1. dnemenmot K6AHMOBOU ONMUKU

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

OtkpeiTe u uccinenosanue (orospdexra. Ompiter A. I'. CroneroBa. 3aKoHBI
doroadpdexra. VYpaBuenue OIiHmTerHa 171 poroddpdexra. «KpacHas rpaHHIIA»
dbotorddekra.

JaBnenue cBeta. OneiTel I1. H. JIeOenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckue ycTpocTBa UM MPAKTUYECKOE TpPUMEHEHHe:  (POTORIIEMEHT,
dboTonaTuuk, conHeuHas 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. M3nyuenue u norsiomeHue (OTOHOB MPU
IepexoJie aroMa € OJHOTO YpPOBHS HHEpruM Ha Apyrol. Buael cnextpoB. Crektp
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, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbita Pesepdopna.
Ornpenenenue MIMHBI BOJIHBI JIa3epa.
Haburonenre nuHeuaThiX CIEKTPOB U3ITYYEHUS.
Jlazep.
Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol
HaGmronenre nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JIOKA3bIBAIOIIME CIOXHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCcTH. OmnbiThl Pe3zepdopna mo omnpeaeneHuro coctaBa pajlOaKTUBHOIO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
OtkpeiTHe TpOTOHa W HeWTpoHa. HykionHas wozenb siapa [eiizeHOepra—
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.
Snepusie peakuuu. JleneHne u CUHTES A€EP.
Anepusuiii peakrop. Tepmosinepusiii cunTes. [IpobieMbl U MEPCHIEKTUBLI SIEPHON
DHEPreTUKU. DKOJOTUYECKUE aCTIEKTHI AIEPHON SHEPTrETUKH.
DneMeHTapHbIe 4acTUIlbl. OTKPBITHE MO3UTPOHA.
MeTozp! HAOMIOACHUS U PETHUCTPALUY JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHBIE B3aUMOCHCTBUS. ENMHCTBO hu3nuecKoi KapTHHBI MUPA.
TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JTO3UMETP, Kamepa
Bunscona, saepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TUMK MOHM3UPYIOUIUX YACTHII.
Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTOTpadusim).
Paspnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH
Otanbl pa3BUTHS acTpOHOMHUHU. [IpukiiamHOE M MHPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMHH.
Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sipkue 3BE3/1bl, MIAHETHI, UX BUJUMOE JBH)KEHHE.
Conneynas cucrema.



Connue. ConmHeuHas akTUBHOCTh. MlcTounHuk sHeprun ConHua u 3BE31. 3BE31bI, UX
OCHOBHBIE XapaKTEPUCTHKU. /[narpaMma «CHEeKTpaJIbHBII KJIacC — CBETUMOCTbB). 3BE3/bI
[JIaBHOM MOCJEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY I 3BE3]] INIaBHOU
nocJseioBaTeNbHOCTU. BHyTpeHHee crtpoeHue 3BE34. COBpEMEHHBIE MPEACTAaBICHUS 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

HaGmroneHruss HEBOOPYKEHHBIM TJIa30M C HUCIOJB30BAHHEM KOMITBIOTEPHBIX
PWIOXKEHUI ISl OTIpEeIeNICHHUs MTOJIOKEHUST HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE cO3Be311s1 CEeBEPHOro MOJYyIIAPUs U IPKUE 3BE3/BI.

Ha6monenus B teneckon JlyHsl, maner, Muneunoro Ilyrtu.

O0o01mariee NOBTOpeHue

Ponb pus3mku u acTpOHOMUU B DKOHOMHUYECKOW, TEXHOJIOTMUECKON, COLUAIbHOU 1
ATUYECKON cdepax NeATeIbHOCTH YeJIOBEKa, pojib U MECTO (M3UKUM U aCTPOHOMHUU B
COBPEMEHHON HAy4YHOW KapTHHE MHUpa, posib (U3MUECKON Teopuu B (HOPMHUPOBAHUU
NpecTaBIeHU 0 (pU3MYEeCcKoi KapTWHE MHUpa, MECTO (U3UYECKON KapTHHBI MHpa B
001IEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABICHUN O IPUPO/IE.

MexnpeamMeTHbie CBA3U

Nzyuenne kypca ¢puznku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIsIETCs ¢ y4ETOM
COJIep KaTeIbHBIX MEKIIPEAMETHBIX CBSA3EH C KypcaMu MaTeMaTWUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemuvie noHamus, CBsI3aHHBIE C W3YYCHHEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, Hay4YHbIN (pakT, TUMOTe3a, PU3NYECKas BETUYHMHA, 3aKOH, TEOpHs,
Ha0JI0/IeHrE, YKCIIEPUMEHT, MOJICTMPOBAHKE, MO/IE]b, U3MEPEHUE.

Mamemamuxka: peuieHHUEe CHCTEMbl ypaBHEHUW, TPUTOHOMETPHUUYECKHE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HUX IPOCKIMM HAa OCU KOOPAMHAT, CIOKCHUE BEKTOPOB, IPOU3BOJHBIE
AJIEMEHTapHBIX (QYHKUMNA, TPU3HAKU MOAOOUS TPEYroJbHUKOB, OMPEEICHHUE IIOIAIN
IOCKKUX (UTyp u 00bEMa Ted.

buonocus: snexrpudeckue sIBICHUS B )KUBOU MPUPOJIE, KOJIeOATEIbHbBIC JIBIKCHUS
B KMBOM NPUPOJAE, ONTUYECKHUE SIBICHUS B JKMBOW IMpUPOJE, ACHUCTBHE paJHALMM HA
JKUBBIEC OPTraHU3MBI.

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

l'eocpaghusi; MarHUTHBIE TONIIOCA 3€MIIM, 3aJle’KM MAarHUTHBIX pyad, (hoTochEéMKa
36MHOU IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonozcus:  JIMHUM  DJIEKTpOIEpenad, TEHEepaTrop  IEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATEINb, UHAYKIIMOHHAS I1€4Yb, pajap, PAIUONPUEMHHUK, TEIEBU30p, AHTCHHA,
tenepon, CBU-neub, MpOoEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yweObHoro mpenmera «®Dusmka» Ha ypOBHE CpEIHEro O0OIIero
oOpa3oBanusi (0a30BbIi YypOBEHb) [IOJDKHO OOECIEUUTh JOCTHXKEHHE CIIEAYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUSA YyueOHOro mnpenmera «DPHU3MKa» HTOIHKHBI
oTpakaTb ~ T'OTOBHOCTb M CIIOCOOHOCTh  OOYyYaloIIUXCS  PYKOBOJICTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEW  MO3UIMEH  JIMYHOCTH, CHCTEMON  IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIINX TPATUIIUIOHHBIM
LEHHOCTSM POCCHUMCKOro OOIIECTBA, pAaCHIMPEHUE JKU3HEHHOrO OMNbITa M OMNbITa
NESATENbHOCTH B TPOLECCE peaju3alldd OCHOBHBIX HaIlpaBICHHI BOCIUTATEIbHON
JIE€ATEIIbHOCTH, B TOM YHCIIE€ B YACTHU:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLMU OOydarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUIMCKOr0 00IIECTBA;

MIPUHSTHE TPagUIIMOHHBIX o0I1IeYeI0BEYEeCKIX T'YMaHUCTUYECKUX u
JIEMOKPATUUYECKUX [IEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JAESTEIIbHOCTh B HMHTEpEcax TIpakIaHCKOIro
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHu3allli;

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

FOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOMN JESATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCTIHTAHMSA:

c(hOpMHUPOBAHHOCTb POCCUMCKON IPa’KJaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

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;

CIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 W MNPUHUMAThb OCO3HAHHBIE pPEIICHHUS,
OpPUEHTHUPYSICb HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTHM, B TOM YHUCIE B
JIESITEIIBHOCTHA YUYEHOTO;

OCO3HAHME JJUYHOTO BKJIAJIa B IOCTPOCHHE YCTOMYMBOTO OYyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs ICTETUKY HAy4HOIO TBOPYECTBA,
NpHUCyIIero GU3NYECKON HayKe;

5) TpyA0BOro BOCIMTAHUS:

MHTEpPEC K Pa3NUYHbIM cepamM MpoPecCHOHATBHOW AESTENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3UKON M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOpP Oymymieit
npodeccur U peann30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE IJIaHbL;

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

6) 3K0JIOrHYEeCKOro BOCIIUTAHHUSA:



c(OpMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIBTYpPhl, OCO3HAHUE  IJIOOAIBLHOTO
XapakTepa 3KOJIOTHYECKUX MPobIieM;

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

pacuiMpeHue OmbITa JEATEIBHOCTH HKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HUKE;

7) HeHHOCTH HAYYHOT0 MO3HAHMS

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

OCO3HAHHE LIEHHOCTU HAayYHOM NIE€ATEeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YyUCHHS
GU3MKKH ~ OCYIIECTBIATh  MPOEKTHYHD M HCCIEAOBATEIBCKYIO  JCSTENbHOCTh
WHAUBUAYAJIHHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

IMo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YueOHbIe NelicTBHUSA
ba3oBrble Joruyeckue AedcTBHUA:

CaMOCTOATENBHO (POPMYITHPOBATh U AKTyaTU3WPOBATH MPOOJIEMY, pacCMaTPUBAThH
e€ BCECTOPOHHE;

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

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PAcCMaTPUBAEMBIX (PH3UICCKUX
SIBJICHUSIX;

pa3pabaTbiBaTh IUIAaH pEMICHWS MPOOJIEeMbl C YYETOM aHalu3a HWMEIOIINXCS
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 B3aMMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU PEILICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccieoBaTebcKue AeiiCTBUA:

BJAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMA TIOHATHSIMH H METOJaMH
dbuznueckoit HayKH;

BJaJIeTh HAaBbIKAMHU Y4YEeOHO-MCCIIEJIOBATEIBCKOW M IMPOEKTHOM esTeTbHOCTH B
o0nacT (PU3HUKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB
pemieHust 3amad  (PU3MYECKOTO COACP)KAHUsS, TNPUMEHEHUIO PA3JIMYHBIX METOJOB
MO3HAHMUS;

BJANETh BUJAAMH  JIEATEIILHOCTA IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaIiy, MpeoOpa3oBaHNI0 U TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CUTYAIlUsAX, B
TOM YHCJIE TIPH CO3JaHUH YUE€OHBIX MPOEKTOB B 00JIACTH (PU3HUKY;

BBISIBJIATH TIPUYMHHO-CIICICTBEHHBIC CBSI3U M aKTYyaJIM3UPOBATh 3a7a4dy, BbIIBUTaTh
TUIIOTE3y €€ PEeIICHHUs, HAXOIUTh apTYMEHTHI JIJIs IOKA3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS,

aHAJIM3UPOBATH TOJYYECHHBIE B XOJI€ PEIIEHUS 3a/a4d Pe3yibTaThl, KPUTUUECKH
OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh M  (QOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B  0Opa3oBaTeIbHOU
NeSITEILHOCTH, B TOM YUCJIE IPU U3YUYEHUHU (PU3UKU;



JlaBaTh OLIEHKY HOBBIM CUTYAlLUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

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, JOMYCKAIOIIKE aTbTEPHATUBHBIE PELICHUS.

Pabora c undopmanmeii:

BJAJIeTh HaBBIKAMU IMOJydyeHUs HHPOpMalMU (PU3MUECKOrOo COAEpKAHUA U3
UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATh IIOWCK, aHaJIM3,
CUCTEMATH3alMI0 M HHTEpHpETalui0 WH(POPMALMKM PA3IMYHBIX BUIAOB U  (QopM
IIPEICTABICHUS;

OLIEHUBATh JI0CTOBEPHOCTh UH(OpMaLINY;

UCIIOJIb30BATh CPEJCTBA MH(OPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH B
peIIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AL[MOHHBIX 33734 C COOJII0JICHUEM
TpeOOBaHUN HPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPABOBBIX M 3TUYECKUX HOPM, HOPM MHPOPMALIMOHHON O€30I1aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEPKaHMS B Pa3iIMuYHbIX (popmaTax ¢ y4éToM
Ha3HaueHUs HMHPOpPMALMKM M LEJIEeBOM ayAUTOpUHU, BBHIOMpas ONTUMabHYIO (opmy
IPEICTaBICHUS U BU3yaIU3alUu.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIe YUeOHbIe JeiiCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaX (PU3UKU U BO BHEYPOUHOH JESITEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKNA KOH(MIMKTHBIX CUTYallUd U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHHUSI C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

IIOHUMaTh M WCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM W HHAUBUIYAJbHOU
paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHI C yUETOM OOIIMX HHTEPECOB
Y BO3MOXHOCTEN Ka)KJI0r0 YJE€HA KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOM NIESITEIBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, paCIPEAEsiTh POJIU C YYETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAuyeCTBO CBOETO BKJIAJla M KAXKJIOTO YYaCTHHKAa KOMAHJbI B OOIMIUN
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh MO3UTHUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLHsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

PeryasitTuBHbIC YHHBeEpCAJIbHbIC YUeOHbIE 1eHCTBUS
Camoopranuszanms:
CaMOCTOSTEIBHO OCYIIECTBIIATH MO3HABATENbHYIO JIEATEIBHOCTD B 001acTH (QU3UKU
Y aCTPOHOMMH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHbIE 3a/1aUH;
CaMOCTOSATEIBHO COCTABIATH IUIAH PELICHUS PACUCTHBIX M KAaYCCTBEHHBIX 3aady,
IUIaH  BBIMIOJIHEHUSI MPAKTHYECKOW paboThl ¢ YYETOM HMEIOIIMXCS  PEeCcypcoB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEeANOYTeHHI;
J1aBaTh OLIEHKY HOBBIM CUTYAaLIUsIM;



pacHIMpsATh paMKU y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAOYTEHUM;

JeNnaTh  OCO3HAaHHBIM  BBIOOp, AapryMEHTHpOBAaTh €ro, Oparb Ha cebd
OTBETCTBEHHOCTb 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJLIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISAM;

BJIQJIETh HABBIKAMM IO3HABATEIBHOM peIEeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEMCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pediiekcuu ISl OLIEHKH CHUTYallud, BbIOOpa 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 AaHAIU3E PE3yJIbTATOB
JeATEITbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JIPYTUX Ha OIMIMOKH.

B mporecce nOCTHKEHHS] JMYHOCTHBIX PE3YJBTATOB OCBOEHHUS IMPOTPAMMBbI 10
dbuznKe A ypOBHS CPEAHETo O0IIero 00pa3oBaHus y 00yUYaOIIUXCsl COBEPIIEHCTBYETCS
AMOIMOHAIBHBIN MHTEIIEKT, MPENOIAraloIuil chOpMUPOBAHHOCTD:

CaMOCO3HAHMSI, BKJIIOYAIOIIETO0 CHOCOOHOCTh IMOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUACTHh HANpPABICHUS Pa3BUTUSI COOCTBEHHON 3MOIMOHAIBHON Cdepbl, OBITh
YBEPEHHBIM B cele;

CaMOpETYJIMPOBaHUs,  BKJIIOYAIOUIET0O  CAaMOKOHTPOJb, YMEHUE 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, HWHUIHATUBHOCTh, YMEHHUE JIEMCTBOBaTh HCXOJd M3 CBOMX
BO3MOYKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHUIO;

COIMAJILHBIX HAaBBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C
JIPYTUMU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISATH UHTEPEC U pa3peiiaTh KOHMIUKTHIL.

HPE/IMETHBIE PE3YJIBTATDBI

K konmy obydenus B 10 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIUXCSI YMEHU:

JEMOHCTPUPOBATh HA TMpUMEpax pojdb U MecTo (Pu3uku B GOPMHUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHbI MuUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOMN AEATEIBHOCTH JIOJIEH;

VUYUTHIBAaTh  TPAHUIBl  MPUMEHEHHMsS]  HM3YYCHHBIX  (DU3UYECKUX  MOJENeH:
MarepuaibHas TOYKa, HWHEpIMalIbHAs CHUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TEIO,
UJCANbHBIM a3, MOJEIM CTPOCHUS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUN 3apsi/] IPU pelieHnn (PU3MIeCcKUX 3a/1ay;



pacrno3HaBaTh (u3MUYECKue SBIEHMUS (IIPOLEcChl) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHHS BEIECTBA U
AIIEKTPOJAMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MNPSAMOJIMHENHOE JBHKEHHUE,
cBOOO/IHOE MaJeHHE TEeJ, JBWKEHHE MO0 OKPY>KHOCTH, MHEPLHUs, B3aUMOJEHCTBUE Tell,
T dy3usi, OpOyHOBCKOE IBUKEHHE, CTPOCHHE >KUJKOCTEH U TBEPIBIX Tell, N3MEHEHHUE
o0béMa Tel NpH HarpeBaHUM (OXJAXKJAECHHH), TEIUIOBOE pPABHOBECUE, MCIIApEHUE,
KOHJCHCALMsI, IUIaBJICHUE, KPUCTAIIIN3ALNs, KUIIEHHE, BIAKHOCTh BO3/1yXa, IOBBIILICHUE
JIABJICHUS Ta3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXIY IapaMeTpaMu
COCTOSIHUS T'a3a B U30IIPOLIECCAX, AIEKTPHU3ALUS TEII, B3aUMOJEHCTBUE 3apAI0B;

ONKCHIBATh MEXAHWYECKOE [JBUKEHHUE, UCIONIb3ys (U3MUECKHE BEJIUUYMHBIL:
KOOpJMHAaTa, IyTh, IEpEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUid, MUMITYJIbC
Tesla, KUHETWYecKas »JHEeprus, IOTEHIHallbHasi JSHEeprusi, MexaHuuyeckas paboTa,
MEXaHMYECKasi MOLIHOCTb; MPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCMOJb3YEMbIX BEIMYMH, HMX O0O0O3HAYEHHUS U EJUHMIBI, HAaXOJUTh (QOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJTUUMHY C APYTUMU BEIMYMHAMU;

ONKCHIBATh U3yUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIEC SIBJICHUS, UCIIOIb3YS
¢u3nueckre BEIMYMHBL: JaBJICHHUE ra3a, TeMIleparypa, CpeIHss KUHETUYeCcKas SHEpIus
XA0TUYECKOTO  JBWJKEHUS  MOJIEKYJ, CpPEIHEKBaJpaTU4yHas CKOPOCTb  MOJIEKYII,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSs 3Heprus, pabora rasa, KO3(QQHUIMEHT IOJIE3HOIO
JEHCTBUSL TEIJIOBOTO JBHUraTeNsl; MpU OMMCAHUM IMPaBUJIBHO TPAKTOBATh (PU3NUECKUU
CMBICJT MCIIOJIb3YEMBIX BEJIMYUH, WX OOO3HAYEHHsS] M EIUHUIIBI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PM3NYECKYIO BETUUUHY C APYTUMH BETUUMHAM;

ONKCHIBATh HM3YYEHHBIE DJEKTPUUYECKHE CBOWCTBAa BELIECTBA M AJIEKTPUYECKUE
ABJIEHUS (MPOLIECCHl), HUCHONB3Yysd (PU3NYECKUE BEJIUYUHBI: JIIEKTPUUYECKUN 3apsij,
IIEKTPUYECKOE TI0JI€, HANPSHKEHHOCTh MOJIS, NMOTEHLMAJ, Pa3HOCTh IOTEHIUAJIOB; IPU
ONHCAaHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOIb3YyEMbIX BEJIWYHH, HX
0003HAaYEHUs] W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMU BEJIUUYUHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE TPOIIECCHI U SIBICHUS, UCTIONb3Ys (PU3NUYECKHUE 3aKOHBI
W TNpUHLUIBL 3aKOH BcemupHoro tsaroreHus, I, II u III 3axonel HeroTtoHa, 3axkoH
COXpaHEHHMs] MEXaHUYECKOM HHEpruu, 3aKOH COXpAaHEHUs UMIYJbCa, MPUHIUI
CyNepHno3ULMN CHJI, NPHUHLMII PaBHOIpPABUS MHEPLUUAIBbHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHMSI BELIECTBA, Ia30BbIE 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
MaTeMaTH4E€CKOE BBIPAXKEHUE U yCIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

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

BBITIOJTHATH SKCIIEPUMEHTBI IO UCCIEAOBAHUIO (PUBNYECKUX SIBJICHHUM U MPOLIECCOB C
UCTOJB30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEpeHHil, mpu 3ToM (opMmymnupoBarth
npoOiieMy/3ailady W THIOTE3Y Y4YeOHOTrO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeIJI0KEHHOT0 000PYA0BaHUS, TPOBOJUTH OMBIT U (POPMYTUPOBATH BHIBOABL;

OCYIIECTBJISITh MPSIMblE U KOCBEHHbIE U3MEPEHHS] (PU3NYECKUX BEJIUYUH, IPU 3TOM
BBIOMPATh ONTHMANBHBIN CIIOCO0 HM3MEPEHUs M HCIOJIb30BaTh W3BECTHBIE METOJbI
OLICHKH ITIOIPEIIHOCTEN U3MEPEHUM;



UCCIIEZI0BAaTh 3aBUCUMOCTU MEX]y (PU3MUECKUMHU BEIMUYMHAMU C UCIIOJIb30BaHUEM
NPSMBIX MU3MEPEHUH, IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTaThI
MOJIyYEHHON 3aBHUCHUMOCTH (DPU3MYECKUX BEJIMYUH B BUJE TAOMUI U IpauKOB, JENaTh
BBIBOJIBI T10 PE3YJIbTaTaM UCCIIEIOBAHU;

coOumo1aTh npaBuia 0€30MacHOro Tpya MU MPOBEICHUH UCCIIEIOBAaHUM B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4€OHO-HCCIEA0BATENBCKON U MPOEKTHON JEATENBHOCTH C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHNUS;

pemaTs pacy€THbIE 3a7ayd C SIBHO 33JaHHOM (U3MYECKON MOJENbI0, UCIOJIB3YS
(¢u3nueckue 3aKOHBl M INPUHLUIBI, HA OCHOBE aHallM3a YCJIOBHUSA 3a/layd BBIOMpPATh
(U3NYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYIIbl, HEOOXOAUMBIE TS
€€ peleHus, IPOBOAUTh PACYETHI M OLIEHHUBATH PEAIbHOCTH IOJYYEHHOIO 3HAYCHUS
(U3nYEeCKON BEJINYUHBI;

pelaTh KayeCTBEHHBIE 3a/layd: BBICTPaUBaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY PAacCyXKICHUI C ONOpPOM Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dusnveckue sBICHUS,

UCIIOJIb30BAaTh MpPH PEIIEHHH Y4YeOHBIX 3aJad COBpPEMEHHbIe HH(POpPMalMOHHBIE
TEXHOJOTUU JJsi TIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETALMM U MpPEACTaBICHUS
y4eOHON U HayYHO-TIOMYJISIpHONW MH(OPMAaLUU, TOTYYeHHON U3 pa3IMYHbIX HCTOYHHUKOB,
KPUTUYECKU aHAJIU3UPOBATh MOIyYaeMylo HHPOPMALIHIO;

IPUBOJUTh MPHUMEPHI BKIAJa POCCUUCKUX U 3apyOekHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHUE IMPOLECCOB OKPYXKAIOUIET0 MHUpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT U,

UCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HM IS
oOecrieyeHusi O€30MACHOCTM TpU  OOpalleHuu ¢ nOpudopaMH M TEXHUYECKUMU
YCTPOWCTBAMH, JJSI COXPAHEHHUS 3/I0pPOBbS U COONIOJIEHUS HOPM 3KOJIOTUYECKOIO
IIOBEJICHUS B OKPYKAIOILIEHN CpeJIE;

paboTaTh B rpYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, MJIaHUPOBAThH
pa®oTy Trpynmsl, palUOHAIBHO paclpeiensTh O00A3aHHOCTM W IJIaHUPOBATh
JEATENBHOCTh B HECTAHJIAPTHBIX CHUTYyalUsAX, aJ€KBAaTHO OLEHMBATh BKJAJ KaXXI0TO W3
YYaCTHUKOB I'PYIIBI B pELIEHHE paccMaTpUBAEMOU MPOOIEMBI.

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

JIEMOHCTPUPOBAaTh Ha IMpHUMepax poidb U MecTo ¢GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOM JCATEIBHOCTH JIOJEH, LEJIOCTHOCTh W E€JUHCTBO
bu3nuecKkoi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBI MPUMEHEHUS WM3YUYEHHBIX (PU3NYECKUX MOJENEeH: TOUYEUHBIH
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 DJJIEKTPOJMHAMHUKM W KBAaHTOBOM (U3MKHU: 3JIEKTpUYECKas MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JECHCTBUS TOKAa, B3aUMOJIEHCTBUE
MarHMTOB, 3J€KTPOMarHuTHasi MHAYKIMS, AEMCTBME MarHUTHOTO IOJIS Ha TPOBOJHMK C
TOKOM W JIBIXKYIIMICS 3apsif], SJIEKTPOMarHuTHbIE KOJ€OAHUS U BOJIHBI, IPSIMOJIUHEITHOE
pacnpocTpaHEeHHUE CBETa, OTpa)KeHHe, MpeloMieHHe, HUHTephepeHuus, audpakuus u
noJjspu3anus CBeTa, AHUCIepcHs cBera, (ortoanexkrpuueckuii sddext (poroapdexr),



CBETOBOE JIaBJICHME, BO3HUKHOBEHME JIMHEHYaTOro CIHEeKTpa aToMa BOJOPOJa,
€CTeCTBEHHAsI U MCKYCCTBEHHAsI PaIHOAKTHUBHOCTD;

ONKCHIBATh HW3YYEHHBIC CBOWCTBAa BEIIECTBA (DJIIEKTPUYECKHE, MAarHUTHEIE,
ONTUYECKHE, DIIEKTPUUECKYIO MPOBOJUMOCTh PA3IUYHBIX Cpel) U DJIEKTPOMAarHUTHBIE
SBJICHUS (IIPOLIECCHI), UCHOb3Ysl (PU3NUECKUE BEIMUYUHBL: AJIEKTPUUECKUN 3apsii, cuiia
TOKa, ODJIEKTPUYECKOE HANpPSDKEHHE, JJIEKTPUUECKOE CONPOTUBJIEHHE, Pa3HOCTh
NOTEHINAJIOB, 3JIEKTPOABIIKYILAs CUIa, pabdoTa TOKA, MHAYKLMS MarHUTHOTO IOJIs, CUJla
Awmnepa, cuna JlopeHna, HMHIYKTUBHOCTh KATYIIKHM, SHEPrusi 3JIEKTPUYECKOIO U
MarHMTHOI'O IOJIEH, MEPUOJT U YAaCTOTa KoJieOaHUI B KoJeOaTeIbHOM KOHTYpE, 3aps] U
CHWJIa TOKa B IPOLECCE TapMOHUYECKUX OAJIEKTPOMArHUTHBIX KojeOaHul, (QOoKycHoe
paccTosiHMe W ONTUYecKas cujaa JIMH3bl, HpPU ONHCAHUU TPABUIBHO TPAKTOBATh
(Gu3nYecKuii CMBICII MCIIOJIb3YEMBIX BEIMUYUH, UX O0003HAYEHMs M €AMHUIIBI, YKa3bIBaTh
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UIECKYIO BEJIHUMHY C IPYTUMH BETUINHAMU;

OINKCHIBaTh U3yUYCHHbIC KBAHTOBBIC SIBJICHMS M MPOLIECCHI, UCHOB3Ys (U3NUYECKHUE
BEJIMYUHBI: CKOPOCTh 3JE€KTPOMATHUTHBIX BOJIH, AJIMHA BOJIHBI M 9acTOTA CBETA, SHEPTUs
U UMITyJIbC (POTOHA, MEPUO/ MOTypacnana, SHEPIrHsl CBA3H aTOMHBIX sIIEp, IPU ONMUCAHUU
NPaBUJIBHO TPAKTOBATH (PU3MUECKUN CMBICT UCTIOIB3YEMBIX BETMYHMH, UX 0003HAUCHUS U
eIMHUIIBI, YKa3bIBaThb (OPMYJIbl, CBS3BIBAIOIIUE MAHHYIO (DU3MUECKYIO0 BEIHYUHY C
JPYTUMU BEJIMYMHAMHU, BBIYUCIIATH 3HAaUCHHE (PU3NYECKON BETMYUHBL;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
U NpUHIUNGL 3aK0H OMa, 3aKOHBI IIOCJEI0BATEIbHOTO U MapajyIeIbHOTO COEAMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKLWHU, 3aKOH
NPSIMOJIMHEMHOTO  PACIPOCTPAHEHUsI CBETA, 3aKOHbl OTPAXEHHS CBETa, 3aKOHbI
NpeIOMIIEHUs CBETa, ypaBHeHHE OWHINTEHHA s (oTodddekra, 3aKOH COXpaHEHHS
SHEPIUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHs 3JIEKTPHUUYECKOro 3apsa,
3aKOH COXPaHEHHUs] MacCOBOTO YMCIa, MOCTYNaThl bopa, 3aKoH pagroakTUBHOTO pacmnasa,
OpyU STOM pas3finyaTh CIOBECHYIO (OpPMYJIHUPOBKY 3aKOHA, €ro MaTeMaThu4ecKoe
BBIpQ)XCHUE U YCJIOBUS (TPAHUIIBI, 00J1aCTH) IPUMEHUMOCTH;

OTIpeNIeysATh HAMpaBlIE€HUE BEKTOpAa WMHAYKIMA MarHUTHOTO MOJS MPOBOJHHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pak€HHE, CO3JaBAaEMOE€ IJIOCKUM 3€pKajioM, TOHKOU
JIMH301;

BBIMOJIHATH YKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUN U MPOILIECCOB C
UCTIOJB30BAHUEM TIPSIMBIX W KOCBEHHBIX W3MEpPEHHi: MpH 3ToM (opMymupoBath
npoOjeMy/3alady M THIOTE3y YYeOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEUI0KEHHOT0 000PYA0BaHuUs, IPOBOJAUTH OMBIT U (POPMYJIHPOBATH BBIBOIBI;

OCYILECTBIISITh NIPSIMBIE W KOCBEHHBIEC M3MEPEHUST PU3NICCKUX BEIMYHH, TIPU 3TOM
BHIOMPATh ONTHUMAIBHBIA CIIOCO0 HM3MEPEHUS W WCIOJBb30BaTh HW3BECTHBIC METOIBI
OLICHKH ITIOIPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBAaTh 3aBHCHMOCTH (PH3UYECKUX BEJIMYMH C HCIOJIB30BAHHEM MPSMBIX
U3MEPEeHUH: TIpH O3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHpPOBATh pe3yabTaThl
NOJYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TaOIUIl U TpapuKOB, JENaTh
BBIBOJIbI IO PE3yJIbTaTaM UCCIEAOBAHUS;

coOroaTh MpaBuiia 6€30MacHOro TpyAa MpU MPOBEICHUN UCCIIEI0BAHUNA B paMKax
y4eOHOr0o HKCIIEPUMEHTa, y4eOHO-HCCIEA0BATENLCKON U MPOEKTHON JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYIOBAHNUS;



pemaTs pacy€THhIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKON MOJEINbl0, MCIOJNb3Ys
¢u3nyeckne 3aKOHBI W TNPHUHIMIIBI, HA OCHOBE aHajiW3a YCJIOBUS 33Jaydl BBHIOMPAThH
(U3NYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYIIbl, HEOOXOAUMBIE TS
€€ peleHus, IPOBOAUTh PACYETHI M OLEHMUBATH PEAIbHOCTH IOJIYYEHHOTO 3HAYECHUS
(U3n4YECKON BEIINYHUHBI;

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

UCIIOJIb30BAaTh MpPHU PEIIEHHH Y4YeOHBIX 3a7a4 COBPEMEHHbIE HH(POpPMALMOHHbBIE
TEXHOJOTUU JJIsl TOWUCKA, CTPYKTYPUPOBAaHHUS, HWHTEPIPETAMU M MpPEACTaBICHUS
yueOHOH U HayYHO-NOMYJISIpHONW MH(OPMaLUU, NOTYyYEeHHON U3 pa3IUYHbIX HCTOYHHUKOB,
KPUTUYECKU aHATM3UPOBATh MOIY4aeMylo HHPOPMALHIO;

OOBSACHATh NPUHLMIBI JEUCTBUS MalIUMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCJIOBUS MX O€30I1aCHOIO MCIOIb30BaHMs B IOBCEIHEBHOM KU3HU;

OPUBOANTH HPUMEPHl BKJIA/Ja POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKEe B TOBCEAHEBHOM >KU3HU IS
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 POJIeH, MIIaHUPOBATh
paboTy TIpynmbl, palMOHAJIbHO  pacHpeleisTh O0S3aHHOCTH M IJJAHUPOBATh
JESATENbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATh BKJAJ KaXXI0TO W3
YYaCTHHUKOB I'PYIIBI B PELICHUE PACCMaTPUBAEMOI TPOOIIEMBI.



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 METOJAbI HAYYHOI'O IIO3HAHUA
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

Pazgen 4. DJIEKTPOJAMHAMMUKA

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 11O 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 3JIEKTPOMArHUTHBIC 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 OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YHEHUKA

» Gusuka, 11 knace/ KacesinoB B.A., O611eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY; AKIHMOHEPHOE 00111ECTBO «3maTenbCcTBO «IIpocsemenue»
» ®usnka, 10 xmacc/ Mskumes I'.51., byxosueB b.b., Corckuit H.H. mox penakmueit
[TappentreBoit H.A., Axkumoneproe oOmectBo «M3narensctBo «lIpocBemenue»
» ®uszuka, 11 xnacc/ Mskumes I'.J1., byxorues b.b., Yapyrun B.M. nox penakiueit
[Tapdentrenoit H.A., AkumonepHoe obmectBo «M3marenbetBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
«Dm3uka 10-11 kmaccel. MeToauueckue Marepuanbl Ui yuutels (0a30BBIM U
yrayOnEHHBINA YPOBHU)» — 3T0 mocobue ot aBTopa C. A. TUXOMHUPOBOIA.

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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