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HOACHUTEJIBHAS 3AITUCKA

Pabowas mporpamma mo (u3MKe Ha YpPOBEHb CpEAHEro oO0Iero oOpa3oBaHHS I
obyuaromuxcst 10-11-x kimaccoB MBOY «COII c. Iletpynp» pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

- ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauun»;

- mnpukaza MunoOpHayku oT 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu ¢eaepaibHOrO
rOCy/IapCTBEHHOIO0 00pa30oBaTeNbHOrO CTaHAapTa cpeaHero ooOmiero oOpa3oBaHus» (c
W3MEHEHUSIMHU, BHECEHHBIMU NMpuKa3oM Munnpocsemienus ot 12.08.2022 Ne 732);

- mpukasza MunmnpocemeHus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu enepanbHOi
00pa30BaTeNbHOI MPOrpaMMbl CPETHET0 00IIEero 00pa3oBaHUs»;

- mpukaza Munnpocsemenust oT 22.03.2021 Ne 115 «O6 yrBepxknenuu llopsaka
OpraHM3alMl M  OCYIIECTBIEHUS 0Opa3oBaTEeNbHON  JAEATEIBHOCTH IO  OCHOBHBIM
00m1eo0pa3oBaTeIbHBIM IpOrpaMMaM — 00pa30BaTEeLHBIM MIPOrPaMMaM HavaIbHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPETHEr0 00IIero 00pa3oBaHus»;

-  KOHLEMNIIMM IpernojaBaHus yueOHoro npeamMera «dusnkay;

- CII 2.4.3648-20 «CaHuTapHO-3MHUIEMUOJIOTHYECKIE TPEOOBAaHUS K OpraHU3alUsIM
BOCIIUTAHUS U OOYYEHMsI, OTAbIXa M O3/I0POBJICHUS JI€T€d U MOJIOJEKH», YTBEPHIACHHBIX
IIOCTaHOBJICHUEM IJIABHOTO CaHUTAapHOTro Bpaya oT 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'urneHnyeckre HOPMAaTUBBI U TPEOOBAaHUS K OOECIIEUECHHUIO
Oe3omacHocT W (MiM) Oe3BpeJHOCTH ISl 4YelloBeKa (aKkTOpOB Cpelbl OOUTaHUA»,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM IJIaBHOT'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

- y4eOHOro IUIaHa CpeIHero o0Iero oopa3oBaHus;

- (QenepanbHON paboueil mporpammsl 1o yueOHOMY mnpenmery «Puznka» 6a30BOro
YPOBHSL.

Pabouas mporpamma OpHEHTHpOBAaHA Ha LiE€J€Bble NMPHUOPHUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOi paboueil mporpamme BOCIUTaHMS M B pabouell mporpamme Bocnutanuss MbBOY
«COMI c. ITerpyHb».

[Iporpamma 1o ¢Qu3uke 06a30BOro YpoOBHS Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOM mporpamMmbl, mpencraBieHHpix B PI'OC COO, a Takke C y4eToM
denepanpHOi paboyeil TporpaMMbl BOCHHTAHHUS U KOHIEHIIUU TMPENOJaBaHUs Y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHum3amusx Poccuiickoit ~ dDenepanuu,

pean3yIoMX OCHOBHbBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.



Copepxanue nporpamMMbl 1o (M3MKE HampaBlIeHO Ha ()OPMUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTh pealM3allMd MEXIPEIMETHbIX
CBsi3el (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, MJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMETHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

- IUIAaHMpYEMbIE PEe3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM
YuCie IPEeIMETHbIE PEe3YIbTaThl IO FoAaM 00yUYeHHUS;

- cozaepkaHue yueOHoro npenmMera «du3uka 1o rogam o0y4eHus.

®du3nka Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPOIBI, BEICTYIIAS B KAY€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOCHHMsSI KOCMOCa, MOJY4YEHHsS HOBBIX
MaTepHajoB C 3a/laHHBIMU CBOWCTBaAMM M Jp. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMHUPOBaHUE YMEHUI
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY kypca pu3uku a1 ypoBHs CpeHEro od1ero oopa3oBaHus MOJIOKEH psit UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Wnest uenoctHocTH. B cOOTBETCTBHM € HEN Kypc SBIISETCS JOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pa3/ieloB (U3MKH, BKIKOYAET BOIPOCHI KaK KJIACCHYECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBHM ¢ HEl MaTepHal Kypca GU3NKU 0ObEAUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Wnes rymanurapusanuu. Ee peanuzanus nmpennosaraeT MCIOJIb30BaHUE TYMaHUTAPHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,

a TaKKC C MUPOBO33PCHUCCKUMHU, HPaAaBCTBECHHBIMU U OKOJIOTHYCCKHUMU HpO6J’IeMaMI/I.



Wnes nmpuknagHoit HanpaBieHHOCTU. Kypc ¢hu3ukn nmpeanoiaraeT 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3yUYEHHBIX TEOPHA U 3aKOHOB.

Wnest skomorusanuu peaausyercsl IMOCPEICTBOM BBEJIEHHUS JJIEMEHTOB COJIEpXKaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM Mpo0OjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX1eHUs Mpo0JIeM pallMOHaIbHOTO IPUPOJIONIONIb30BAHUS U
HKOJIOTHYECKO Oe30MaCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpeaHero oOImero odpa3zoBaHUs
ABIISIOTCS  (pu3uueckue Teopuu ((HopMHUpPOBaHHME MPEICTABICHUM O CTPYKTYpe MOCTPOSHHUS
¢u3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O TPHPOJIE, IPAaHUIAX NMPUMEHUMOCTH TEOPHWH JJIsl OMHCAHUS E€CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/] B Kypce (PU3MKHU pealn3yeTcs MPEexe BCEro 3a cyer
OpraHu3aluK 3KCIIEPUMEHTAILHON JEesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1abopaTopHBIX PaboT, KOTOpHIE B MporpaMme IO (PU3NKE OOBECTUHEHBI B OOMIUN CIHCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIabOpaTOpHBIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYacTHHKaMHM 00pa3oBaTeIbHOIro
npolecca UCXo/ U3 0COOEHHOCTEN IUIAaHUPOBaHMSI U OCHaleHus kaObuHeTta gusuku. [lpu s3Tom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yIENseTcsl pelIeHUI0 PacYeTHRIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUTS. paCUETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 33JJaHHON (PM3WYIECKON MOJIEINBIO,
MO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadyecTBEHHBIX 3ajjau MIPHUOPUTETOM
SBIISTIOTCSI  3aJaHWsT Ha OOBSICHEHWE TPOTeKaHWs (U3NYECKUX SIBICHHH W TIPOIIECCOB B
OKpY’KaIOIIeH XKU3HH, TpeOyromume BhIOOpa (DU3WYECKONW MOJETH Il CHTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ T1peboBanusmu PI'OC COO x MarepHaIbHO-TEXHHUECKOMY
oOecrieueHHI0 ydyeOHOro rmnpoiiecca 0a30BbI ypOBeHb Kypca (PU3MKH Ha YPOBHE CpPEIHEro
o0rmrero o0pa3oBaHMS JIOJDKEH M3y4aTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKiIa. B xabunete
(GU3UKU T0JKHO OBITH HEOOX0AMMOE JIabopaToOpHOE 000PYIOBAHUE [Tl BHITIOTHEHUS YKAa3aHHBIX
B IporpaMme 10 (U3MKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEMOHCTpallMOHHOE

obopyoBaHue.



JleMoHCTpallMOHHOE 000pyznoBaHHEe (OpMUpPYETCs B COOTBETCTBUM C INPUHLIMIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY IEPEUYHCICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpyIOBaHUE Uil YYEHHYECKHUX IMPAKTUYECKUX padoT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIEYMBAETCS B pacyeTe OJAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMU U3Y4YEHUST (PUUKU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

- (opMupoBaHME HMHTEpeca M CTPEMJICHHUsS OOYy4aroUMXcs K HAyYHOMY H3YYEHHUIO
HOPUPObI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

-  pa3BUTHE IMIPEJCTABICHUM O HAydyHOM MeETOJe IO03HaHUA U (popMupoBaHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

- (opMupoBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3YYEHHUS OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

- (¢opmupoBaHuE yMEHHUHl OOBICHATH SBIEHHS C MCIOJb30BaHUEM (UZNYECKUX
3HAHUW U HAYYHBIX JI0Ka3aTEIbCTB;

- (opMupoBaHME TpEACTABIEHUN O poiu (QU3MKKM Uil  Pa3BUTHSL  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTiwkeHne 3TuX ILejed obecrednBaeTcs pelIeHHeM CIEAYIOIIMX 3ajad B Ipolecce
n3y4deHus Kypca GU3HKUA Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

- 1puoOpeTeHue CcucTeMbl 3HaHUW 00 o00mux (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUSAX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (HU3UKY, DICKTPOANHAMHUKY,
KBAaHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPHU3UKHY;

- (dopMupOBaHME YMEHHMH MPUMEHSTh TEOPETHYECKHE 3HAHWUS [UIsl OOBSICHEHUS
busnyecKux SABJICHUHM B MPUPOJIE U JUIS MPUHATUS MPAKTUUYECKUX PEIIEHUN B MOBCEAHEBHOU
KHU3HH,

—  OCBOEHHE CIOCOOOB pEIIEHUs PA3IUYHBIX 3a7ad C SIBHO 3aJaHHOM (QHU3MUECcKOM
MOJIeIblO, 3aJad, MOJpa3yMeBaIOIIMX CaMOCTOSTENbHOE CO3/laHue (U3MUECKOH MOJeNH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

- TNOHUMaHuEe (PU3MYECKUX OCHOB U MPUHIUIIOB JECHCTBHS TEXHUYECKUX YCTPOUCTB M

TEXHOJIOTHYECKUX MMPOLECCOB, UX BIMSHUS Ha OKPYKAOLIYIO CPENY;



—  OBJIaJEHHE METOJaMU  CaMOCTOSITENIBHOIO  IUIAHUPOBAaHUS U MPOBEACHHUSA
(GU3MYECKUX OSKCIIEPUMEHTOB, aHAlM3a W MHTEpIpeTanud WHEHOPMAILUU, OINpPEICICHHS
JIOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

— CO3JaHME YCIOBHHM 11 Ppa3BUTHS YMEHHl IMPOEKTHO-KCCIIEI0BATENbCKOMH,
TBOPUYECKOH J1eATEIbHOCTH.

Ha wusydenue ¢usuku (0a30BbI ypOBEHB) Ha ypOBHE CpEAHEr0 00Imero oOpa3oBaHUS
otBoautTcs 136 yacoB: B 10-m kimacce — 68 yacoB (2 yaca B Heaenmo), B 11-M kiacce — 68 gacoB
(2 gaca B HeEIIO).

[Ipennaraemslii B mporpamme mo Gpu3uke nepedeHsb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SIBIIIETCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1a00paTOPHBIX padoT U
OTIBITOB C YU4€TOM MHINBUAYAILHBIX OCOOCHHOCTEH 00yJarOmuXcsl.

s peanuzanuu mporpaMMbl UCHIOTIB3YIOTCS YU€OHHUKH, HOMYIICHHBIE K HUCIIOJIb30BAHUIO
IpU peaju3aluid UMEIOUIMX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTENIbHBIX MPOTpamMm
HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0mero oOpa3oBaHUs OPraHU3ALUSIMH,
OCYIIECTBISIIOMUME ~ 00pa30BaTENbHYIO JIEATENIBHOCTh, MPUKa30M MUHIPOCBEUICHUSI OT
21.09.2022 Ne 858:

- @wusuka, 10 kmacc/ Mskumes I'.5., ByxoBues b.b., Corckuit H.H. mox penakiueit
[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narensctBo "[Ipocsemenne" »;

- ®wusuka, 11 xnacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narenspctBo "[Ipocsemienue'».

DONeKTpOHHbIE 00pa3oBaTEeNbHBIE PECYpPChl, JOMYIIEHHbIE K HCIOJIB30BAHUIO TMIPH
peanu3aluy  UMEIONIUX TOCYAapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTeIbHBIX MPOTPaMM
Ha4aJIbHOTO OOIIETro, OCHOBHOIO OOIIEr0o, CcpeaHero ooOmero o0pa3oBaHUsS IMPUKA30M
Munnpocsemienus ot 02.08.2022 Ne 653:

- Poccuiickas snexrponHas mkouna — resh.edu.ru/subject/28/10/

-~ bubmunoreka marepuanos ®I'UC «Most mikona — lib.myschool.edu.ru/market.

I[Inanupyemble pe3yJibTaThl 0CBOEHHSI POTPAMMbI

OcBoenne yueOHOro mpeamera «DPu3nKa» Ha ypOBHE CPETHEro OOIIero oOpa3oBaHM
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHKEHHE  CIECAYIOIIUX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JInuHoCTHBIE pPe3yabTAThI

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «Du3uka» IOKHBI OTPaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX

yOXKIIEHU, COOTBETCTBYIOIIUX TPATUWIHUOHHBIM IIEHHOCTSM POCCHHCKOrO  0OIIecTBa,



pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIBHOU JIEATETbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULMKU  OOydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 OOIIECTBa;

MPUHITHE TPAJUIMOHHBIX OOIIEYETIOBEUSCKUX TYMAHHCTHYECKUX H JEMOKPATUYCCKUX
IICHHOCTCI;

FOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIpa)KJIaHCKOro OOIlecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3alliH;

YMEHUE B3aMMOJIEUCTBOBATh C COIMAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUM C WX
(GYHKUMSIME ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYIAapCTBEHHBIM CHUMBOJAM, IOCTHKEHHSIM POCCHICKHUX
YUEHBIX B 007acTU (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIOCOOHOCTH OILIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETHUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

WHTEpPEC K pa3muuHbiM chepaMm mnpodecCHOHATBHON JCATENHPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC )KHU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHUIO U camMo00pa3oBaHUIO B 001acTv (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh HIKOJIOTUUECKON KYJIBTYphI, OCO3HaHWE TJIOOANBLHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

MJJAHUPOBAHUE M OCYLIECTBJICHUE IEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS

1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



pacuMpeHre OmblTa JAEATENbHOCTH SKOJIOTMYECKOH HalpaBIEHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HaHUH 10 (u3uke;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAY4HOH NEATEIbHOCTH, TOTOBHOCTh B IpOIecCe M3YYEeHUsT (PUBNKU
OCYIIECTBJIATh IPOEKTHYIO U UCCIIEN0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

MeTanpeamMeTHble pe3y/IbTaThbl

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble 1ornyeckue neiicTBus:

—  CaMOCTOSTEIbHO (POPMYIUPOBATh U AKTYyaJIU3UPOBATh NPOOJIEMY, paCCMATPUBATh €€
BCECTOPOHHE;

—  ONpeAessaTh UeNH JeSITeIbHOCTH, 3a]JaBaTh apaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

—  BBUBJATH 3aKOHOMEPHOCTH U MPOTHBOPEUYMS B paccMaTpUBAEMBbIX (PU3UUECKUX
SIBJICHUSX

— paspalaTbiBaTh IUIAH pELICHUS MpOOJIEMBbl C YYeTOM aHalu3a HMEIOIIUXCS
MaTepuaibHBIX U HEMaTEepUAJIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTH, OLICHWBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU TOCIIEICTBUN JESTEbHOCTH;

—  KOOPJAMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBHUSIX PEAIBHOrO, BUPTYAJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

—  pa3BUBaTh KPEaTMBHOE MBILUICHUE IIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

ba3oBble uccienoBarejbckme 1eliCTBUSA:

— BJAQJETh HAyYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHATHSMU U  METOAaMH
¢du3nUecKoil HayKu;

— BJAJETh HaBBIKAMHM Y4€OHO-UCCIIEJIOBATEIbCKON W TPOEKTHOW NEATEIbHOCTH B
o0nacti (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
peleHus 3a1a4 GU3NIECKOTO COIePIKaHus, IPUMEHEHHIO Pa3InYHbIX METOI0B TTO3HAHUS;

—  BJAJETh BUJAMHU JEATEIBHOCTHU IO MOJIYYEHNIO HOBOTO 3HAHUS, €70 MHTEPIPETALIH,
npeoOpa3oBaHUI0 U TNPHUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX CHTyallUsX, B TOM YHUCIE IpH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

—  BBIBJIATH INPUYMHHO-CJIEJCTBEHHBIC CBSI3U U aKTyaJU3UpPOBATh 3ajady, BBIABHIaTh
TUIIOTE3y €€ pEelIeHMs, HaXOAWUTh ApPTyMEHThl Ul J0Ka3aTeslbCTBA CBOMX YTBEPKICHMH,

3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;



—  AHAIM3MPOBATh IIOJYYEHHBIE B XOJAE PELICHMs 3aJaud PE3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

—  CTaBUThb U (pOopMyIUpOBaTH COOCTBEHHBIE 3a/1a4l B 00pPa30BaTEIbLHON JEeSTEIbHOCTH,
B TOM 4HCJIE IIPU U3yYEHUN DU3UKY;

—  JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— yMeTb NEPEeHOCUTh 3HaHUS MO  (QHU3MKE B  NPAKTUYECKYyI0  00JacTh
KU3HEJCATECIIBHOCTH;

—  YMETb UHTETrPUPOBATH 3HAHMS U3 PA3HBIX PEIMETHBIX 00J1aCTel;

—  BbIIBUraTh HOBbIE UJIEU, IPEJIaraTb OPUTHHAIbHBIE MOAX0Abl U PELICHHUS;

—  CTaBUTh NPOOJIEMBI U 33]]auH, OINYCKAIOIINE albTEPHATUBHBIC PELLICHUS.

PabGora ¢ unopmanmei:

— BIAACTh HaBBIKAMHU TMOJy4eHHUS WHGPOpMaAu (U3NIECKOTO CONEpKAHHUS U3
VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYIIECTBIIATD ITOUCK, aHAIN3, CUCTEMATU3ALIHIO
U MHTEpIIpeTalio UH(HOpMAIMK Pa3InYHbIX BUI0B U (HOPM MpeACTaBICHUS;

—  OLEHMBATh JOCTOBEPHOCTb UH(POPMALIUY;

—  HUCHOJIb30BaTh CPEACTBAa MH(POPMALMOHHBIX U KOMMYHMKAIIMOHHBIX TE€XHOJIOTMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHMKATHBHBIX M OpPraHM3ALMOHHBIX 3aJad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU OE€30MMaCHOCTH, TUTUEHBI, PECYpCcOCOepeKEHUs, TPABOBBIX
U 3TUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0€3011aCHOCTH;

— co3JaBaTh TEKCThl (PU3MYECKOTO COJEp’KaHHMs B Pa3IMuUHBIX (hopMaTax € y4eToOM
Ha3HayeHus: WHPOpMaluu U LEJIeBOM ayAUTOpPHM, BBIOUpas ONTUMAIbHYIO (Qopmy
IIPEJICTaBICHNS U BU3YyaJIU3aL1H.

KoMMyHuKaTHBHBIC yHHBepCcaabHbIe y4eOHbIC JeHCTBHA:

—  OCYUIECTBJIATH OOLIEHNE Ha ypoKaX (PM3UKU U BO BHEYPOUHOM JeSTEIBHOCTH;

—  pacro3HaBaTh MPEINOCHUIKM KOH(QIUKTHBIX CUTyallul U CMITr4aTh KOH(IUKTHI;

—  pa3BEpHYTO M JOTHMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

— TOHMMAThH U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHONU pabOTHI;

—  BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JEUCTBUN C yueTOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJUIEKTUBA;

— TIPUHMMATH IIeJIM COBMECTHOW N1eATENbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JICUCTBUA MO €€ JOCTHKECHHUIO: COCTABJIATH IUIAH ACHCTBUM, PACHPEAENATh PO C Yy4ETOM

MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;



— OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa W KAXKIOTO YYaCTHHKA KOMAHIbI B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

— [pelaraTb  HOBBIE IIPOEKThI, OLEHUMBATh MJAEHM C [O3UMLUUU  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

—  OCYILECTBJIATh NO3UTHMBHOE CTPATErMYECKOE MOBEJCHHE B PA3IMYHBIX CUTyalUsX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusauus:

—  CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JACSITEILHOCTD B 001aCTU (DU3HKH
U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U OPMYTUPOBATH COOCTBEHHBIC 33/1a4H;

—  CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELICHHUS PACYETHBIX M Ka4eCTBEHHBIX 3aj1ady,
IUTAaH BBITIOJTHEHUS MPAKTUYECKOW PAa0OTHI C Y4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEW M MPENOYTCHUN;

—  J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;

—  pacumpsTh paMKH y4eOHOTO IIpeJMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;

—  JIeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha Ce0sl OTBETCTBEHHOCTH
3a pEILICHUE;

—  OlIEHUBATh MPUOOPETECHHBIHN OIIBIT;

—  crmocoOCTBOBaTh (DOPMUPOBAHUIO M TIPOSIBICHUIO SPYIUIMH B 00JacTH (U3HKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

— JlaBaTh OIEHKY HOBBIM CHUTYallMsM, BHOCHUTb KOPPEKTUBHI B JIESITEIHLHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

— BJAJETh HaBBIKAMHU MO3HABATENbHON pedrekcun Kak OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICTUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUI;

—  UCHONB30BaTh TMpUEMBbl pedrekcuu AJisg OLEHKH CHUTyallid, BBIOOpa BEPHOTO
pelIeHus;

—  YMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS IO UX CHUKEHUIO;

— TNPUHHUMATHh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3E PE3YIbTAaTOB JESITEIbHOCTH;

—  TNPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

—  TNPUHAMATHh MOTHBBI U aPTYMEHTHI IPYTUX TIPH aHATIN3€ PE3yIbTATOB JACSITCIHHOCTH;

— Ipu3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.



— B nporecce nocTHkeHUs TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrPaMMBI IO (PU3HKe
JUlds  ypOBHA cpeAaHero oOmiero oOpa3oBaHUsl Yy OOy4YaroLIUMXCS  COBEPLICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUICKT, MPEANOIaralonni chOpMHUPOBAHHOCTS!

—  CaMOCO3HAHMs, BKJIIOYAIOIIEIO CHOCOOHOCTh IOHHMMAaThb CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJIETh HAMPABJICHUS DPAa3BUTHA COOCTBEHHON SMOILMOHAIBHOW cdephl, OBITH
yYBEpEHHBIM B ce0e;

—  CaMOpEryJIupOBaHMs,  BKIIOYAIOIIET0O  CAMOKOHTPOJIb, YMEHHE  IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ IIOBEACHME, CIIOCOOHOCTH aJalTUPOBATHCA K HAMOLMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

—  BHYTPEHHEH MOTHMBAILVM, BKIIOUYAOIIECH CTPEMIIEHUE K JTOCTHKEHUIO LIEJIN U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEH;

— OSMIIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh IOHMMAaTh 3SMOLIMOHAIBHOE COCTOSHHE
JpYTuX, YYUTHIBATb €r0 MpPHU OCYILECTBIEHUH OOLIEHMs, CHOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

—  COLMAJbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBAaTh OTHOIIEHUS C
JPYTUMH JIHOJbMU, 3a00TUTHCSI, IPOSIBJIATH HHTEPEC U pa3periaTh KOHMIUKTHI.

IIpenmerHsbie pe3yJibTaThl

10-i1 knace

K xonmy o0ydenus B 10-m kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

— JIEMOHCTpUpOBaTh Ha NpUMEpax pojib U MecTo (GU3MKKM B (HOpMUPOBAHUH
COBPEMEHHOM HAay4YHOM KapTHHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKHM M TEXHOJIOTHH, B
MIPaKTHUYECKON EATEIbHOCTH JIFOJIEH;

—  YYUTHIBATh IPAHULIBI IPUMEHEHMS U3YUEHHBIX (PU3NYECKUX MOJENei: MaTepuaibHas
TOYKa, HHEpIUAJIbHAsl CUCTeMa OTCYeTa, aOCOMIOTHO TBEPAOE TeNo, UIealbHbIN ra3, MOJEIN
CTPOEHHS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN UIEKTPUUECKUI 3apsil PU PELICHUH
buznyeckux 3a1ay;

—  pacmo3HaBaTh (pU3MUECKHUE SIBICHUS (IIPOIECCH) M OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOM TEOPHM CTPOECHUS BELIECTBA U JJIEKTPOJIMHAMHUKHU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE IMaJeHHe Tell,
JBIDKEHUE 110 OKPY)KHOCTH, MHEpLHMs, B3auMojaeucTBue Tei, aud¢ys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEpABIX TeN, U3MEHEHHE oOBbeMa TeJl NMpU HarpeBaHUU
(oxnmaxxaeHuu),  TEIUIOBOE  PABHOBECHE,  HUCHAapeHHe,  KOHJAEHCAallMs,  IUIABJICHUE,

Kpuctajuindanus, KUIICHHUE, BJIAXKHOCTH BO31AyXad, IIOBBINICHUC OAaBJICHUA Ta3a IIpHU C€ro



HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b MEXy TTapaMeTpaMH COCTOSIHHSI Ta3a B U30MpoOIleccax,
AIIEKTPU3ALIUS TN, B3AaNMOCHCTBHE 3apsi/IOB;

—  OIMCHIBATh MEXAHUYECKOE JBWIKEHHE, WCMOAb3YysSd (U3UYECKHUE BEIMYMHBIL:
KOOpJMHATa, MyTh, NIEPEMEIICHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJia, UMITYJIbC Tela,
KHHETHYECKasi DHEPrus, IOTCHIMaIbHAs DHEPrus, MeXaHW4yeckas padoTa, MeXaHW4YecKas
MOIIIHOCTb, TIPH OINKHCAHUH TPABUIBLHO TPAKTOBaTh (PU3UUYECKHH CMBICI HCIIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHHS W CIWHUIBI, HAXOAWTh (OPMYINBI, CBS3BIBAIONINEC JTaHHYIO
(GUBHYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

—  ONHCHIBATh M3YyYEHHBIC TEIUIOBHIC CBOMCTBA TEJ M TEIUIOBHIC SIBIICHUS, MCIIOIB3YS
du3MYeCKUe BEIMYWHBI: JAaBICHUE Trasa, TeMIepaTypa, CpPeaHsAs KHUHETUYECKas OSHEPTHs
XA0TUYECKOTO IBUKEHHS MOJIEKYIN, CpPEIHEKBaJpaTU4Has CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSAS dHEprusi, padora ra3a, Kodp(GUIUEeHT MOJIE3HOTO ACHCTBHS TEIIOBOTO
JBUTATENIS; TMPH OIKMCAHWW MPABWIBHO TPAKTOBATh (U3WYCCKUH CMBICT HCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHHUS W CIWHUIBI, HAXOAWTh (OPMYINBI, CBS3BIBAIONINC JTaHHYIO
bu3nYECKyI0 BEIMYMHY C IPYTUMU BEIUYUHAMM;

—  ONHCHIBATh HW3YYCHHBIC OJJICKTPUYCCKUE CBOWCTBA BEIIECTBA M DJICKTPUYCCKHE
ABNeHUsl  (MIPOLIECCHI), HCIMONB3Yysd (U3NYECKHME BEINUYHMHBI:  OJCKTPUUECKUN  3apsil,
AIIEKTPUYECKOE TIONie, HAMpPsDKEHHOCTh TMOJNsA, IMOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; MpH
ONKMCAHUW TPABWJIBHO TPAKTOBATh (PU3WYCCKUN CMBICT WCIOJIB3YEMBIX BEJIMYWH, WX
0003HAYCHHSI W CIWHUIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINEC JTaHHYIO (DU3HMUIECKYIO
BEJIMUMHY C APYTUMU BETUYUHAMU;

—  aQHAIM3UPOBATH PU3NICCKUE MPOIIECCHl U SBICHUS, UCIIONB3Ys (PU3HUECKUE 3aKOHBI
U TIPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 1l 3akonsr HetoToHa, 3ak0H coxpaHeHUs
MEXaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS HUMITYIbCa, MPUHIUI CYHEPHO3UIUN CHI,
MPUHIIAIT PABHONPABUS HWHEPIHAIBHBIX CHCTEM OTCYETa, MOJICKYISIPHO-KHHETHICCKYIO
TEOPUIO CTPOCHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHYCCKOW DHEPTUU
TEIUIOBOTO  JBWIKCHHMSI MOJEKYl ¢  a0CONMIOTHOM  TemrepaTypod, TepBBIA  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMs DJIEKTPHUUECKOTO 3apsaa, 3akoH Kymona, mpu 3ToM
pa3InyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIIOBHS
(rpaHu1Ibl, 06J1ACTH) TPUMEHUMOCTH;

—  OOBSACHATH OCHOBHBIC TPHUHIIMITBI JCHCTBUS MAallWH, MPHOOPOB W TEXHUYCCKUX
YCTPOMCTB; pa3InuvaTh YCIOBUSA UX OE30IMAaCHOTO UCIIOIH30BAaHUS B IIOBCECTHEBHOM KU3HU;

—  BBINIOJHSATH SKCIEPUMEHTHI IO UCCIICIOBAHUIO (PU3MUECKUX SIBIICHUN M MIPOIIECCOB C

UCTOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX WM3MEpPEHHMH, NpU OSTOM  (POpMyIupoBaTh



npoOiemMy/3agady ¥ THUNOTE3y YYeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYAOBAHHUS, TPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI;

—  OCYIIECTBIISITH MPSIMbIE U KOCBEHHbIE M3MEpEHUsl (PU3NUECKUX BEIUYHH, MPU STOM
BEIOMpATh ONTUMAIBHBIN CIIOCO0 W3MEPEHHS W HCIIOJIb30BATh WM3BECTHBIE METOMABI OILICHKH
MOTPEIIHOCTEN U3MEPEHUI;

—  HWCCJIEIOBATh 3aBUCHUMOCTH MEXIy (DM3MYECKHMMH BETUYMHAMU C HCIIOIB30BAHHEM
OpSIMBIX HM3MEPEHUN, MpPU STOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMUYUH B BUE TaOIUIl U rpaduKoB, A€7IaTh BBIBOJIBI
0 pe3yJIbTaTaM HCCIIET0BAHUS;

— coOnrogath mpaBmiia 6€30MacHOTO TPyAa MPH MPOBEICHUU UCCIEIOBAaHUN B paMKaXx
y4e0HOr0 JKCIEPUMEHTa, YYeOHO-HCCICIOBATEIILCKOW M TMPOCKTHOH JEATEIIBHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

—  pemaTh pacyeTHBIC 33a/la4dl C SBHO 3aJaHHON (HU3MUYECKON MOMEIBIO, UCIIOIb3Ys
dbusznyeckue 3aKOHBl M TPUHLMUIBL, HAa OCHOBE aHajiW3a YCJIOBUS 3aJaud BBIOMpATH
bu3nYeCKy0 MOJEINb, BBIICIATh (DU3HMUECKUE BEIMUYUHBI U (POPMYIIbl, HEOOXOAUMBIE IS ee
pelleHus, MPOBOIUTH PacueThl U OIICHUBATh PEAbHOCTH MOJYYEHHOTO 3HAYeHUS (HU3MYeCKOn
BCJIMYMHBI,

— pemaTh KaueCTBEHHBIC 3aJaud: BBICTpAMBATh JIOTHYECKH HEMPOTHBOPEUYUBYIO
[ENIOYKY PACCYXJICHHIA C OTMOPOW Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PU3NYCCKUE
SIBIICHUS;

—  UCIOJB30BaTh IPH PEIICHUU YYCOHBIX 3a/ad COBPEMEHHBIC HH(POPMAIMOHHEIC
TEXHOJIOTHH JUTSl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINN U TPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMALUU, TONTYYEHHON W3 Pa3IWYHBIX HCTOYHUKOB, KPUTHYECKH
AHATM3UPOBATH TOTYyIaeMyI0 HH()OPMAIIHIO;

— TPHUBOIUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YYEHBIX-(QH3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE INPOIECCOB OKPYKAIOMIETO MHpa, B PAa3BUTHE TEXHHUKH U
TEXHOJIOTHH;

—  UCIOJB30BaTh TEOPETHYCCKUE 3HAHWS 1O (DU3WKE B ITOBCETHECBHOW JKHU3HH JUIS
obecrnieueHrs 0€30MacHOCTH MPHU OOpalleHUuH ¢ MpUOOpaMu U TEXHHUYECKUMHU YCTPOMCTBAMH,
JUTSL COXPAHEHHS 37I0POBbS U COONIOACHHSI HOPM DKOJIOTMUECKOTO TMOBEIEHUS B OKpY Karomei
cpene;

— paboTarh B TpyIIE C BBHIMOJHEHUEM PA3IUYHBIX COLUATIBHBIX POJICH, IMIAHHPOBATH
paboTy Tpynmbl, pallMOHAIBHO PacHpeleNsiTh 00sI3aHHOCTU U IUIAHUPOBATH JESATENLHOCTH B
HECTaHJIaPTHBIX CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB TPYIIIHI B

pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



11-ii kaace

K xonmy obydenus B 11-m ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

— JIEMOHCTPUpOBaTh Ha TNpuUMEpax poiib U MecTo ¢(u3ukun B (HOpMUPOBAHUH
COBPEMEHHOM Hay4HOW KapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHHKU U TEXHOJIOTH, B
MPAKTUYECKON JAESITeIbHOCTH JIIOJIEH, IIEIOCTHOCTh U €IUHCTBO (PU3HMUECKON KapTHUHBI MHUPA;

—  YYUTHIBaTh TPAHUIIBI NPUMEHEHUS W3YYECHHBIX (PU3NUECKHX MOJEJeil: TOYEeUHBIH
JNEKTPUYECKUN 3apsf, Jyd CBeTa, TOYCUHBI HCTOYHHK CBETa, siiepHas MOJeNlb aroMma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a]1a4;

—  pacno3HaBath (hU3HUECKUE SBICHUS (MPOLIECChl) U OOBSACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHY ¥ KBAHTOBOU (PH3MKH: dIIEKTPUYECKAs MPOBOJAUMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKINS, ACMCTBHME MArHUTHOTO TOJS HAa MPOBOJAHMK C TOKOM W MABIXKYIIMICA 3apsi,
JJIEKTPOMArHUTHbIE KoONEeOaHWsI ¥ BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaKeHHe, IMpeoMJICHHEe, UHTepPepeHIHs, TUPPAKIUs U TMOJSPHU3ALUs CBETA, TUCIICPCHS
cBeta, (orodnekTpudeckuii dpdexT (PporodddekT), CBETOBOE NaBICHHWE, BO3HUKHOBCHHE
JUHEWYaToro CIeKTpa aToMa BOJI0pO/ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

— ONHUCHIBATh HW3YYEHHBIE CBOICTBAa BeEmECTBAa (DJIEKTPUYECKHE, MAarHUTHEIE,
ONTUYECKUE, IIEKTPUUECKYI0 IPOBOUMOCTh PA3IMUHBIX CPE) U AJIEKTPOMArHUTHbIE SIBICHUS
(mporeccbl), HCHONB3ys (U3NYECKHE BEIMYMHBL OJJEKTPUUYECKUH 3apsijl, CHila TOKa,
DIIEKTPUUYECKOE HANpSHKEHUE, DJIEKTPHUECKOE COMPOTUBIICHHWE, PA3HOCTh TOTEHIIMAJIOB,
AIIEKTPOABIDKYIIAs CHiIa, padoTa TOKA, MHIAYKIMS MAarHUTHOTO IIOJISA, CHjia AMIlepa, cuja
JlopeHna, MHAYKTUBHOCTb KaTYIIKH, YHEPTUs HJIEKTPHUUECKOT0 U MAarHUTHOTO TOJIEH, TEpHO U
yacToTa KoJeOaHMH B KojebaTeJbHOM KOHTYype, 3apsJ]l M cuja TOKa B Ipolecce
TapMOHUYECKHUX JJIEKTPOMArHUTHBIX KoyeOaHui, (POKYCHOE pacCTOSHWE M ONTHYECKas CHiia
JIVH3BI, TIPU ONMCAaHHWH MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIIOJIB3YEMBIX BEITHYWH,
uX 0003HAUEHUS M EIUHMIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTUMH BeTUYHHAMM;

—  ONHUCHIBAaTh M3YYEHHBbIE KBAaHTOBbIE SIBJICHHUS U IPOLIECCHI, UCHOJB3Yd (PU3NUYECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETA, DHEPTUs U
UMIyNnbCc (OTOHA, TIEPUOJ] TOJIypaclaga, SHEPrHus CBS3M ATOMHBIX sIEp, MPH OIMHCAHUH
NPaBWIBHO TPAKTOBATh (PH3MUECKUI CMBICI HCIOJIB3YEMBIX BEIMYMH, MX OOO3HAUCHHS H
€/IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE AAHHYIO (DPU3UYECKYIO BEUYMHY C APYTUMH

BCIMYHMHAMMU, BBIYUCJIATH 3HAYCHUC (I)H3H‘-I€CKOﬁ BCJIIMYHHBI;



—  AQHAIM3UPOBATh PU3NYECKHUE MPOILECCHI U SBJICHHUS, UCMONB3Ys (DU3MYECKHE 3aKOHBI
W OpuHOUIBL 3aKkoH OMa, 3aKOHBI IOCIEAOBATEIBHOIO M MAapajuIeIbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyis—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM HMHAYKUMH, 3aKOH
IIPSMOJIMHEMHOTO PAacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHMS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OMHmTeHa s ¢GoTtorddexTa, 3aKOH COXpAaHEHHS HHEpPruH, 3aKOH
COXpPAaHEHHUsI HMIYJbCa, 3aKOH COXPAHEHMS DJIJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpPaHEHUs
MacCOBOI'O YHMCIA, MOCTYyJaThl bopa, 3aKOH paguOaKTUBHOIO pacnana, IMpH 3TOM pPa3audarhb
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTEeMaTU4YEeCKOE BBIPAKEHUE W YCIOBHS (TPAHUIBL,
00J1aCTH) TPUMEHUMOCTH;

—  OIpEeAesATh HaIlpaBJICHUE BEKTOpPAa MHIYKLUHMHM MAarHUTHOTO IOJSA NPOBOJHUKA C
TOKOM, cuiibl AMriepa u cuibl Jlopenua;

— CTpOUTb U ONMUCHIBaTh HU300paK€HUE, CO37aBAEMOE IIJIOCKHM 3€pKajioM, TOHKOM
JIMH3011;

—  BBINOJHATH SKCIIEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3UUECKUX SIBJICHUN U IPOLIECCOB C
UCIOJIb30BAHMEM TMPSAMBIX M KOCBEHHBIX M3MEpPEHUH: Tpu 3TOM  (HOPMYIHUPOBATH
npobiieMy/3ajauy ¥ THUIOTE3Y Yy4eOHOro OSKCIepUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

—  OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE M3MEpEHUsl (PU3UUECKUX BEIUYHH, MPU STOM
BbIOMpaTh ONTUMANbHBIN CIIOCO0 M3MEPEHHS] M HCIIOJIb30BaTh W3BECTHHIE METOMABI OLIEHKH
MOTPELTHOCTEN U3MEPEHU;

—  HUCCIIEoBaTh 3aBUCUMOCTH (PU3MYECKHX BEIMYMH C HCHOJB30BAaHUEM MPSMBIX
M3MEpPEHUl: TPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOTYyUYEHHOM
3aBUCUMOCTH (U3NYECKUX BEIUYMH B BHJE TaOnuI HU TpadUKOB, AeNaTh BBIBOJBI IO
pe3yabpTaTaM UCCIIEI0BAHMS;

— coOnromath mpaBmiia 6€30MacHOTO TPyAa MPH MPOBEICHUH UCCIEIOBAaHUI B paMKax
y4eOHOro HKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW M IMPOEKTHON JEeSATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TJaOOPaTOPHOro 000pyI0BaHUS;

— pewaTh pacyeTHbIe 3a/aydl C SBHO 33/IaHHON (U3MYECKOW MOJENbI0, MCIONb3YS
dbusznueckue 3aKOHBl M TPUHLMUIIBI, HAa OCHOBE aHalu3a YCJIOBHUS 3aJadyd BLIOUPAThH
(buU3UYECKYI0 MOJEINb, BBIICIITh (DU3MUECKHE BEIHUYMHBI U (POPMYIbl, HEOOXOANMBIE IS €e
pelieHus, MPOBOIUTH PacueThl M OIICHUBATHh PEATbHOCTD MOTYYSHHOTO 3HAUYCHUs (PUZNUECKOM
BEJINYMHBI,

— pelarb KadeCTBEHHbIE 3aJaud: BBICTPAUBATH JIOTMYECKH HENPOTUBOPECUYUBYIO
LENOYKY PAacCyXJCHUH C OMOpOW Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NYECKHUEe

SIBIICHUS,



—  UCHONB30BaTh MPH PEIICHWU YYEeOHBIX 3a/ad COBPEMEHHBIC HH(OPMAIMOHHEIC
TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIMN M TMPEJCTABICHUS y4eOHOU H
HAYYHO-TIOMYJISIPHON WMH(OPMALUY, TMOJTYYCHHON W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHYCCKH
aHATM3UPOBATH MOTyJaeMyto HH()OPMAIIHIO;

—  OOBACHATH MPUHLIMIBI JIUCTBUS MAILKH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3iaryaTh yCIOBHS UX 0€30MaCHOTO MCIIOJIB30BAHMS B IIOBCEAHEBHOW KHU3HU;

— TPHUBOJIUTH TMPUMEPHI BKJIAJAa POCCHMCKHX M 3apyOekHBIX YYCHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYXKAIOUIEIO MHPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

—  UCIOJB30BaTh TEOPETUYCCKUE 3HAHMS MO (DU3MKE B IOBCEIHCBHOW JKU3HH IS
oOecrnieueHrs 0€30MacHOCTH MPHU OOpallleHUuH ¢ MPUOOpPaMU U TEXHUYECKHUMH YCTPONCTBaMH,
JUTSL COXPAHEHHUS 3JI0POBbSI U COOJTFOICHUST HOPM IKOJIOTUYECKOTO MOBEIACHHS B OKPYXKAIOIICH
cpene;

— paboTtarh B IPYIIE C BHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MIIAHUPOBATH
paboTy Tpymmbl, palldOHATIBHO PACIPEACNIATh O00S3aHHOCTH W IUIAHUPOBATH JIEATEIHLHOCTH B
HECTaHJIAPTHBIX CUTYalMsIX, aJI€KBATHO OIICHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB TPYIIIBI B

peaiceHuc paCCManHBaeMOﬁ HpO6HCMLI.

COAEPKAHUE YYEBHOI'O ITPEIMETA

10-# knace

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®usuka — Hayka o npupozae. Hayunsle Meroasl mo3HaHus OKpyxkaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B IIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (u3NYeCKUX siBIEHUH U mpoueccoB. Hayunbsle runotessl. Pusndeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOM KapTUHBI MHpa, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.

JemoHCcTpanyu

Amnasiorossle 1 UG POBBIE U3MEPUTENbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKU.

Paznesa 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe aBukeHne. OTHOCHUTENBHOCTb MeXaHHW4YecKoro JBmxeHus. Cucrema

orcuera. Tpaekropus.



[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. CloKeHHe NEepeMEelleHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MNPSIMOJHMHEHHOEe aBMXKeHHe. ['padmku 3aBHUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHHUS MAaTEPUAIBHON TOUYKU OT BPEMEHH.

CBoOoniHOE majieHne. Y CKopeHrne CBOOOHOTO TIa/ICHUS.

KpuBonuneriHoe naBuxkeHue. J[BUKEHHE MaTEpUAIbHOM TOYKHM IO OKPYXKHOCTH C
MIOCTOSIHHOW IO MOZYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas CKopocThb. llepuon u
yactoTa oopauieHus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA W TPAKTUYECKOE NPUMEHEHUE: CIUJIOMETp, JIBUKEHUE
CHapSIOB, LICTTHBIC U PEMEHHBIC MepeIadH.

JlemoHcTparuu

— Mogens cucteMbl oOTcueTa, WUTIOCTpAIUsi KUHEMATHYECKUX XapaKTEPUCTHK
JIBUKECHHSL.

— IIpeobpazoBanue ABUKEHUMN C UCIIOJIB30BAaHUEM MTPOCTHIX MEXAHU3MOB.

— IlageHwue Ten B BO3YXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

— HaOmronenue fBMXKeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPHU30OHTY H
TOPU30HTAIIBHO.

— H3mepenue yckopeHust CBOOOIHOTO MaICHHUS.

— Hanpasnenue ckopoCcTH NpH JIBHKEHUH 110 OKPY>KHOCTH.

—  Y4eHHUYECKUH IKCIEPUMEHT, TabopaTopHbIe pabOThI

— H3ydeHue HEpaBHOMEPHOTO JBMKEHUSA C LEIbI0 OINPEACNICHUs MIHOBEHHOMU
CKOPOCTH.

— HccnenoBaHue COOTHOLIEHHS  MEXKAY IMYTAMH, HPOWJECHHBIMH TEJIOM 32
MOCJIEIOBATEIbHBIC PaBHBIE MPOMEXYTKH BPEMEHU TMPU PABHOYCKOPEHHOM JBHKCHUHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

—  H3ydeHue NBMKEHHUs IAPUKA B BA3KOM JKHUJIKOCTH.

— H3ydeHue ABM>KEHHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamMmuka

[Tpuauun otHocurenbHoCcTH [Manunes. [lepsriil 3akoH HeroTona. MIHEpIManbHbIE CUCTEMBI
OTCYETA.

Macca Ttena. Cwuia. Ilpunuun cynepno3uuuu cwi. Btopoir 3akoH HeroToHa st
MaTtepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenune. Buasl TpeHus: (mMokosi, ckojbxeHus, kadeHus). Cuna Tpenms. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEHUsS U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TE€Ja B )KUAKOCTH WM rase.

[TocTynaTenpHOE M BpalaTelIbHOE ABHKEHHE a0COIFOTHO TBEPOTO Tea.

MoMEHT cuabl OTHOCHUTENBHO oOcH BpameHus. Ilimedo cumbl. YcnoBus paBHOBECHS
TBEP/OIO Tela.

TexHuueckue yCTpOHCTBA M TNPAKTHUUYECKOE IPUMEHEHHWE: IOJIIMITHUKY, JBUKCHHE
VCKYCCTBCHHBIX CITyTHHKOB.

JeMoHcTpanuu

—  SIBieHue uHEepLUU.

—  CpaBHeHue Macc B3aMMOJEHCTBYOIIUX TEJl.

—  Bropoi1 3akon HeroTona.

—  H3mepenue cuin.

— CrnoxeHue cui.

—  3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Jie(hOpMalHH.

— HesecomocTts. Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUH.

—  CpaBHeHuE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIBKEHHUS.

— VYcroBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBeCHS.

—  Y4eHHYeCKUH IKCIEPUMEHT, JJabopaTOpHbIE pabOThI

— H3yueHue nBmxkeHHs OpycKa MO0 HAaKJIOHHOW TIOCKOCTH.

— HccnenoBanne 3aBUCHMOCTH CWJI  YNPYTOCTH, BO3HUKAKOIMX B IPYXKHHE H
pe3uHOBOM 00pasiie, OT UX JAePopMaliui.

—  HccnenoBanue ycl0BUM paBHOBECHUS TBEPIOTO TeJa, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3akoHbI COXpaHEeHUS] B MeXaHUKe

Nmnynbc MaTepuaibHON TOYKH (Tesa), CUCTEMbl MaTepHAIbHBIX TOUYEK. MIMITynbCc CHIIBI U
M3MEHEHHUE UMITYyJIbCca Teja. 3aKOH COXPaHEHUsS UMITYJbca. PeakTUBHOE NBUKEHME.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMHM KHHETUYECKOM
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHnmanpHas 3Heprus ynpyro 1eGpopMUpOBaHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HENOTEHIMAIbHbIE CUJbl. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHII C
WU3MEHEHHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuueckrue ycTpoHCTBa W MPAKTHUYECKOE MPUMEHEHHE: BOJIOMET, KOIEp, MPY>KUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

JleMoHCTpanyuu

—  3aKOH COXpaHEHMsI UMITYJIbCA.

— PeakTuBHOE IBUKEHHE.

— Ilepexon noTeHIMAIbHON SHEPIMH B KHHETUYECKYIO U OOpaTHO.

—  YueHMYECKH SKCIIEPUMEHT, JIaOOpaTOpHbIE pabOTHI

— H3yyeHue aOCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

— HccnenoBanue cBA3M pabOThI CUIIbI ¢ U3MEHEHUEM MEXaHUYECKOM PHEpPruu Tesa Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsiekyasipaasi puM3MKa M1 TEPMOJUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE IOJIOKEHHSI MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH U UX ONBITHOE 0OOCHOBAaHUE.
bpoynoBckoe aBwxkenue. uddysus. Xapaktep IBKEHUS U B3aUMOACUCTBUS YaCTHUI]
BeulecTBa. Mojenu CTpOEHHMsSI Ta30B, XUAKOCTEH M TBEPAbIX T€l U OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenend. Macca m pazmepbl Mosekysd. KonumdecTBo BemiecTna.
[TocrosinHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u ee usmepenue. [llkana remneparyp Llenscus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpuu
ujeanpHOro rasa. AOCONIIOTHas TemImepaTypa Kak Mepa CpelHed KHHETHYEeCKOW 3Hepruu
TEIUIOBOTO JBHWKeHUs wyactull ras3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI
VYpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccsl B MACAJIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLIECCOB: NU30TEPMA,
M30x0pa, n3obapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JeMoHncTpanun

—  OmnpbIThl, 10Ka3bIBAIONINE JUCKPETHOE CTPOEHHE BelecTBa, (oTorpapuu MOJIEKYII
OpPraHMYECKUX COECTUHEHHM.

—  Omnpitsl o 1upGy3UH KUIKOCTEH U Ta30B.

—  Mogaens OpOyHOBCKOTO JIBH>KCHHS.

— Mogens onbita lITepHa.

—  OneIThI, JOKa3bIBAIONINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

—  Mogens, WIToCTpUpyIOLLas NPUPOLY AABJICHU ra3a Ha CTEHKU COCY/a.



—  OnbIThl, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UACAIBHOIO ra3a, U30MPOIIECCHI.

—  YYeHHMYECKHH IKCIIEPUMEHT, JIAOOpaTOPHBIE paOOTHI

— Omnpenenenne Macchl BO3/yXa B KJIIACCHOW KOMHATE HA OCHOBE M3MEpPEHUI o0bhema
KOMHATBHI, IaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

— HccnenoBanue 3aBUCUMOCTH MEXTY TapaMETPaMH COCTOSHUS Pa3peKEHHOTO Tasa.

Tema 2. OCHOBBI TEPMOAMHAMUKH

TepmonnHamuueckass cucteMa. BHYTpeHHs 3HEpPrusi TEPMOJMHAMHUYECKOW CHCTEMBI U
crocoObl ee n3MeHeHus. KonudecTBo TeroTsl U pabora. BHyTpeHHssI SHEprusi 0IHOATOMHOTO
uJeaNbHOro ra3a. Bujpl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeibHas
TEIJIOEMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIpH TEIUIONEpeaaye.

[Tonstue 06 agmabatHoM mpouecce. [lepBwiii 3aKkoH TepMmoauHamuKu. [IpuMeHeHue
MIEPBOTr0 3aKOHA TEPMOJAMHAMHKHY K H30MporeccaM. [ padudeckasi HHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMoCTh IPOILIECCOB B MPUPOJIE.

TenoBeie MamuHbl. [IpuHIMIIBI AelicTBUA TEIIOBBIX MamuH. [IpeoOpa3zoBanus 3HEpruu B
TeruioBbIX MamuHax. Koaddunuent nonesnoro aeiictBus terwioBoit Mamuubl. Hukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTUYECKHE MPOOIeMbl TETNIOIHEPTETUKH.

TexHu4yeckne yCTpONCTBA W TPAKTUYECKOE NPUMEHEHHWE: JBUTATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

JeMoncTpanuu

— lI3MeHeHHe BHYTPEHHEH PHEPTUU TeJla MPU COBEPIIEHUU pabOThI: BBUIET MPOOKU U3
OYTBUTKM TOJ JEHCTBUEM CXKATOTO BO3JyXa, HarpeBaHue >Qupa B JNATYHHOH TpyOKe MyTem
TpeHus (BUICOAEMOHCTpAINSA).

— H3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTypsl) Tea npu Terionepeaaye.

—  OmnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIUIHBIM OTHUBOM).

— Mogaenun mapoBoil TypOWHBI, ABUTATENII BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATENS.

—  YYeHHYECKUH IKCIEPUMEHT, TaO0OpaToOpHbIE pabOThI

—  H3mepeHue yenpHON TEIUIOEMKOCTH.

Tema 3. ArperatHbie cOCTOSIHUA BellecTBa. Ma3oBbie Mepexo/bl

[TapooOpa3oBanue u koHAeHcanus. Micnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BIIQXKHOCTHh BO31yXa. HacheleHHbI map. YaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIIepaTypbl KAIIEHHS OT JaBJICHUS.

Teepmoe Teno. Kpucrannmmyeckue u amophHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramnsl. CoBpeMeHHbIEe MaTepualyibl. [lnaBneHue u Kpucrammzanus. Y IeiabHas

tertoTa riaBneHus. CyomuMarnius.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoWcTBa M IPAKTHUUECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepuaioB, B TOM  YHUCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

JeMmoHcTpanuu

—  CBolCTBa HACHIIICHHBIX 1APOB.

— Kunenue npu moHM>XEHHOM JIaBJICHUH.

—  CnocoObl U3MepeHus BIAKHOCTH.

— HaOmronenue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOIO BELIECTBA.

—  JleMoHCTpanus KpuCTaJLIOB.

—  Y4eHHUYECKUH IKCIEPUMEHT, 1JaOopaTopHbIE pabOThI

— H3mepeHune oTHOCUTENHHON BIAKHOCTH BO3IyXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. DekTpocTaTuka

OnekTpu3anusi Teln. ONEKTpUueckuil 3apsa. JlBa Buga dJIEKTPUUECKUX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHblif 37eKTpUYecKMid  3apsii.
Onekrpuueckoe mnose. HamnpsokeHHOCTh 3nekTpuuyeckoro nods. [lpuHuun cynepno3unuu
AIIEKTPUYECKUX MoJIeH. JINHUN HaNpsSyKEHHOCTH 3JIEKTPUYECKOT O TOJIs.

PabGota cun anekrpoctarudeckoro moiss. Ilorennuman. Pa3HOCTP  MOTEHIMAOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM MoJI€. JIM3eKkTpuuecKasi IpOHULIAEMOCTb.

OnekTpoeMKkocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: AIJIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

JemoHCcTpanyu

—  YCTpOMCTBO M NPUHILIMII JEHCTBUS JIEKTPOMETPA.

— B3saumojeiicTBHE Ha3JIEKTPU30BAHHBIX TEIL.

—  DIEKTpUYECKOE MOJIE 3apsKEHHBIX Tell.

—  IIpoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

—  DnexkTpocTaTHYecKasl 3alluTa.

- HI/ISHGKTPI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC.



—  3aBHCHMOCTb IEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOMAAW IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

—  DHeprus 3apspKEHHOr0 KOHAEHCaTopa.

—  YYeHMYECKHH SKCIIEPUMEHT, JIAOOpaTOpHBIE paOOTHI

—  HM3mepeHnue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. [locToOsIHHBIN JIeKTpUYecKnil TOK. TOKH B pa3jIM4HbIX cpeaax

DJIEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. MCTOUHMKHM TOKa.
Cuna toka. [TocTossHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY aensHoe CONPOTHUBIICHUE BELLECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenmna. MOmHOCTD 37EKTPUIECKOTO TOKa.

DNeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBJICHUE UCTOYHMKA TOKa. 3akoH OMa 1is
MOJIHOM (3aMKHYTOM) ayiekTpudeckoil enu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPJBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpUMECHas MPOBOJUMOCTH TMOIYHPOBOAHHKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpax M paciulaBaxX dJIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKkTpruueckuil ToK B razax. CaMOoCTOATEIbHBIM U HECAMOCTOSITENIbHBIN pa3paa. MonHus.
ITma3ma.

TexHnueckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJILTMETP, PEOCTAT,
UCTOYHUKU TOKa, JJEKTPOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE TMPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAaKYyMHBIH  JHOJA, TEPMUCTOPl U  (POTOpPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

JeMoHncTpanun

—  HM3mepeHue cuibl TOKa U HaIIPSHKEHUS.

—  3aBHCHMOCTbH CONPOTUBJICHMS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI, IJIOIAAH
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

— CMmemaHHOE COEIMHEHUE POBOIHUKOB.

— Ilpsmoe  wu3MmepeHue  HNEKTPOABWKYIIEH  cuiabl.  KopoTkoe — 3ambIKaHHe
raJIbBAHUUYECKOT0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

—  3aBHCHMOCTH COIPOTUBIICHUS METAIOB OT TEMIIEPATYPHI.



—  IIpoBOAMMOCTB IIEKTPOJIUTOB.

—  HckpoBoii pa3ps ¥ IpOBOJUMOCTB BO3yXa.

—  OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

—  Y4eHHYECKUH IKCIEPUMEHT, JabopaToOpHbIE pabOThI

— H3ydeHue cMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

— H3mepenue »SNEKTPOABIDKYIIEH CHIIBI HCTOYHHKA TOKAa W €ro BHYTPEHHETrO
COTPOTUBIICHUS.

— Habmronenue snektpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenue xypca ¢usuku 6azoBoro ypoBHs B 10-M Kiacce OCYIIECTBISIETCS C YYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

MexnpeaMeTHble TOHSATHUS, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBIICHHE, HAay4HbIH (akt, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJIrOJeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETb, H3MEPEHHUE.

Matemartuka: penieHre CUCTEMbl YpaBHEHUM, TUHeWHas QyHKus, napadoma, runepoorna,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHI€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKUUU HAa OCHU KOOpPAMHAT,
CJI0KEHHE BEKTOPOB.

Bbuonorus: mexannueckoe JBM)KEHUE B >KMBOH mpupoae, auddysus, ocmoc, TemnoodMeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOJE.

XUMHUS: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAsL JUCCOLMALNS, TaIbBaHHUKA.

['eorpadusi: BIaxxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

TexHonorus: mpeodpazoBaHue ABUKEHHUI C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHMKE (pakera,
BOJIOMET M [1p.), ABUraTelb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJIOAMIBHHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM YHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTHH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEp, 3JIEKTpOHArpeBaTeibHbIE NPHOOPHI,
3JIEKTPOOCBETUTENbHBIC TPHOOPHI, TaJIbBAaHHKA.

11-ii kaace

Paszgea 4. diekTpoauHaMuKa



Tema 3. MaruuTHoOe moJie. JJIeKTPOMATHUTHASL MHAYKIMSI

ITocrosiHHBIE MarHuThl. B3auMOJElCTBUE MOCTOSAHHBIX MAarHUMTOB. MAarHuTHOE MOJIE.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprno3uiy MarHUTHBIX MTOJIEH. JINHUKM MarHUTHON
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKUWU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 1osie IPOBOJHMKA C TOKOM. KapTuHa NMHWN MHAYKIMU MAarHUTHOIO MOJIS
JUIMHHOTO IPSIMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBie NpoBOJHUKOB C TOKOM.

Cwiia AMriepa, ee MOJlyJIb M HallPABJICHHE.

Cuna JlopeHma, ee MoAyJlb M HampaBlieHHE. J[BHKEHUE 3apsHKEHHOM YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne 9IEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIIMH.
DIIEKTPOABUKYILAsA CUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABUKYILAS CUIa MHAYKIUMU B NPOBOJHUKE,
JBUKYILIEMCS IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOUHIYKLIIMH. DJIEKTPOABHKYIIAs CUJIA CAMOUHTYKLIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbIE MAarHHTBHI,
AJIEKTPOMArHUTBI, MIEKTPOIBUraTEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

JeMoHcTpauuun

—  OmnsIT Dpcrena.

—  OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

— JIMHMM MHAYKIIMA MarHUTHOTO TOJIS.

— BszaumopelicTBue 1BYX MPOBOAHUKOB C TOKOM.

— Cuna Amnepa.

—  JleucTBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

—  SIBieHue 3IeKTPOMAarHUTHON MHAYKLIUU.

— IIpaBuiio Jlenua.

— 3aBUCHMOCTb DJJIEKTPOJBIKYIIEH CHJIBI MHIYKIUUM OT CKOPOCTH H3MEHEHHUS
MarHMTHOT'O TIOTOKA.

—  SIBneHue cCaMOMHAYKIIMH.

—  YYeHWYEeCKHI SKCIEPUMEHT, TaOOpaTOpHBIE PaOOTHI

- I/I3yquI/I€ MAarauMTHOI'O MOJIA KaTyIIKU C TOKOM.



— MHccnenoBanue neiCTBUS OCTOSIHHOIO MarHUTa HA paMKy C TOKOM.

—  HccnenoBanue sBJI€HUS 2IEKTPOMarHUTHOW MHAYKIIMH.

Pa3pgen 5. Kojie0anusi M1 BOJIHBI

Tema 1. Mexanu4yecKkue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarenbnass cucrema. CBoOoaHble MexaHudyeckne KkojeOanus. ['apmoHndeckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyXKUHHBI MasTHUK.
MareMaTHyecknii MasgTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjiebanui. [IpeBpaienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbuplii koHTYyp. CBOOOAHBIE S3JEKTPOMATHUTHBIE KOJEOAaHUS B HICATLHOM
KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHWYeCKHMHU W O3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBienne o 3aryxaroumx KojeOaHMsIX. BBIHYXIEHHbIE MeXaHUYECKHUEe KOoJeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHYyCOUIaNbHBIN NEPEMEHHBIM TOK. MOLIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUA.

Tpanchopmarop. [IpousBoncTBo, mepepaya U NOTPEOSEHUE AIIEKTPUUECKONW SHEPTUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AneKkTposHepruu. KynbTypa wucnoiab3oBaHUs
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM JKU3HH.

TexHnueckue yCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHME: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTPOIepe1adH.

JeMoHCTpannu

— HccnenoBanne mapamMeTpoB  KojeOaTelnbHOW  CUCTEMBbl  (HIPYXKUHHBIA WM
MaTeMaTUYECKUN MasiTHUK).

— HaGmronenue 3aTyxaromux KoiaeOaHmid.

— HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

— Habmonenue pesonanca.

—  CB0OOJHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHNUSI.

—  OcuumnorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA M HANpsDKEHUS OT BpPEMEHH) JUIs
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

— Pe3onanc nmpu  mocrnenoBaTeNTbHOM — COEAMHEHUM — PE3UCTOPA,  KaTyIIKU
MHAYKTUBHOCTH U KOHJEHCATOPA.

—  Mogenb TUHUY 3JEKTPOIIEpeIadH.

—  YYeHWYEeCKHI SKCIEPUMEHT, JTAOOpaTOpHBIE PaOOTHI



— HccnenoBaHue 3aBUCHMOCTH NEPUOJIA MAJIBIX KOJIEOaHUN Tpy3a HAa HUTH OT JUTMHBI
HUTHU U Macchl rpysa.

— HccnenoBaHue NepeMEHHOrO0 TOKa B LEMM U3 MOCIEAOBATEIIBHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. MexaHu4ecKue H 3JIEKTPOMATHUTHbIE BOJTHbBI

MexaHuueckre BOJIHBIL, YCII0BUsA paciipocTpanenus. [lepuon. CKopocTh pacpocTpaHEHUs
u januHa BoyHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBL. YCIIOBUSL U3JIy4YEHMs 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIieHue, Moispuszanus, Audpaknus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHEHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TelIeBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHuueckue yCTpoiiCTBa M IMPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHblE€ MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE W MEAMIMHE, Pajgap, pajidONpPHUEMHHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-neyn.

JeMoHCTpannu

- OOpazoBaHHe U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJH.

- KoneO:mromeecs Teno kak HICTOUHUK 3BYKa.

- HaGmonenue orpaskeHUs U IPeTOMIIEHUS] MEXaHUYECKUX BOJIH.

- Habmonenue nnrepdepeHny U AMPpakiud MEXaHUYECKHUX BOJIH.

- 3BYKOBOW PE30HaHC.

— HaGmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOW M 4acTOTOM
Kosie0aHui.

- HccnenoBaHne CBONCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXXEHHUE, IPEOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. OnrTuka

I'eomerpuueckas ontuka. [IpsmonuHeilHOe pacpOCTpaHEHUE CBETA B OJJHOPOAHOM Cpefie.
JIyd cBera. ToueuyHBI HCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHne n300pakeHH B TUIOCKOM

3epKaie.



[Ipenomnenne cBera. 3akOHBI TPEIOMJICHHS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpedenbHBI yroja MOJHOTO BHYTPEHHEIO
OTpPaXKEHUS.

Hucnepcus ceera. CiioxkHbIN cocTaB Oenoro cBera. L[Ber.

Cobupatomue u pacceuBaromue JnuH3bl. ToHkass nuH3a. DOKYyCHOE pacCTOsHUE H
ONTHYECKasl CHJIa TOHKON JIMH3BL. [locTpoeHre n300paxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOMU JIMH3bIL. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpakuuoHHas pemieTka. YcCJIOBHE HaONIOJEHUS TIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudyeckne YCTpPOWCTBAa W MPAKTHYECKOE NPUMEHEHWE: OYKH, Jiyna, (oroammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHMOHHAS
penieTKa, moJsIpouI.

JeMoHCcTpannu

—  IlpamonuHeliHOE pacnpoCTpaHEHHE, OTPaKEHHUE U MpeoMiieHre cBeTa. OnTuyeckue
puOOopBI.

— IlonHoe BHyTpeHHee oTpaxkeHue. Monenb cBeToBOA.

— HccnenoBanue cBONCTB N300pakeHUId B THH3AX.

—  Mogenu Mukpockomna, TeIecKorna.

— HaGmronenue unrepdepeHinm cBera.

— HabGmonenue nudpakiuu cBeta.

— HaGmronenue nqucniepcuu cBeTa.

— IlonyuyeHue crieKTpa ¢ TOMOILBIO IPU3MBI.

— Ilomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

— Habmronenue nmonsipuszamnuu cBeTa.

—  Y4eHHYeCKUH IKCIEPUMEHT, JJabopaTopHbIE pabOThI

— H3mepenue nokaszarens IpeaoMIIEHUS CTEKIIA.

—  HccnenoBanue cBONMCTB M300paXeHUH B JTMH3AX.

— Habmonenue nucnepcun cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHH OTHOCHUTEILHOCTH



['paHuibl MPUMEHUMOCTH KJIACCMYECKOW MeXaHWKHU. llocTymarsl crneunanibHON Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJIYJISI CKOPOCTM CBe€Ta B BakKyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Ji1eMeHTbI KBAHTOBOI ONTHKH

®dotonbl. ®opmyna [Tnanka cBsi3u sHEpPrUn (HOTOHA C €r0 YACTOTOW. DHEPrUsl U UMITYJIbC
doToHa.

Otkpeitie u wuccienopanue ¢Goroddpdekra. Ombiter A. I'. CroseroBa. 3aKOHBI
dororddekra. Ypapuenue Diinimreiina 1 Gotodddexra. «Kpacnas rpanuna» hotosddexra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUYECKHUE YCTPOHMCTBA W TPAKTHUECKOE NPUMEHEHHUE: (OTORIEMEHT, (OTOMATUHK,
conHeuHas OaTapesi, CBETOIUO/I.

JeMoHncTpanuu

- ®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

- HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

- Cseroguog.

- Conneunas Gatapes.

Tema 2. CTpoenne aToma

Mogens atroma Tomcona. OnbiThl Pesepdopaa mo paccesnuro o -dactui. [lmanerapHas
monenb atoMa. [Toctynatel bopa. Usnydenue u mornomieHue (GOTOHOB MpU MEPEXOAe aTroma C
OJIHOTO YpOBHS »HEprud Ha Jpyroil. Buasl crnexktpoB. CHekTp ypOBHEH SHepruu aroma
BOJIOpOJA.

BosHoBbIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TTyYEHHUE.

TexHudyeckue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIA aHaIu3
(cieKkTpocKoT), Ja3ep, KBAHTOBBI KOMITBIOTED.

JemoHCcTpanyu

—  Mognens onbita Pezepdopaa.

— OmnpeneneHue AIUHBI BOJIHBI JIa3epa.

— HaGmronenue nuHEHYATHIX CIIEKTPOB M3IIYUCHUS.

— Jlazep.



—  YYeHMYECKHH SKCIIEPUMEHT, JTabopaToOpHbIe pabOTHI

— HaOGnronenue nuuendyaToro crexkTpa.

Tema 3. AToMHOe PO

OKCIEpUMEHTBI,  JOKa3bIBAIOIIUE  CIOKHOCTh CTPOCHMSI  AIpa. OtkpeiTHE
panuoaktuBHOCTH. OTBITH Pezepdopnaa mo onpeneneHuio cocTaBa paaioakTUBHOTO H3ITyYCHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpeITHE TPOTOHA U HelTpoHa. HykonHas mozens snpa I eiizenoepra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DIeKTpOHHBIH U MO3UTPOHHBIA Oera-pacnaa. ['amma-u3mydenue. 3aKoH
PaAMOAaKTUBHOIO pacmaja.

OHeprus cB3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [leneHne u cuHTE3 A1€D.

SAnepupiii  peakrop. Tepmosaepubiii cuHTe3. IIpoGieMbl U NEPCHEKTUBBI  SIEPHOU
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOEHNS U PETUCTPALIMM HIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EMUHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M NMPaKTUUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

JeMoHncTpanuu

—  CueT4nK MOHU3HPYIOLIMX YaCTHII.

—  Y4eHHYeCKUH IKCIEPUMEHT, JJabopaTOpHbIE pabOThI

— HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Ortanbel  pa3BUTHS  acTpoHOMHUM. llpukiagHoe W MHUPOBO33pEHYECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 3Be3nnoro He6a. Co3Bes3nusi, spKue 3B€3/1bl, JIaHEThI, X BUAUMOE JBHKEHUE.

Conneynas cucrtema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHIa W 3Be3A. 3BE3Ibl, HX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTPaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3Mbl
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3Be€3] TJIaBHOU
nocieaoBaTelbHOCTH. BHyTpenHnee crpoenue 3Be3l. CoBpeMeHHbIE TPEACTAaBICHUS O
IIPOUCXOXKACHNUN U 3Botoluy CoslHIA U 3B€3/1. DTalmbl )KU3HU 3BE31.

Mineunsiii [TyTe — Hama [NanakTuka. [Tonoxxenue u npmxenne Connia B ["anaktuke. Tumbl

rajiakTuk. PajnoranakTiky U kBazapsl. YepHblIe AbIPHI B siipax rajlakTHK.



Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa606ma. PazGeranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas crpykTrypa Beenennoil. Meraranaktuka.

Hepemennsie mpo6iieMbl aCTPOHOMUH.

YyeHuueckue HaOI0JeHUS

HaburoneHnss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro noaymapus u ipKue 3B€3/1bl.

Hab6nronenus B teneckon JIynsl, uraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIUATBHOH U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHON Hay4yHOW KapTUHE MHpa, pOib (u3nueckoi Teopun B (HOPMHUPOBAHUU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UYECKOM KapTHHBI MHUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢uszuku 0a3oBoro ypoBHS B 11-M Kiacce OCYIIECTBISIETCS C YYETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpadu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSTHS, CBSA3aHHBIE C M3YyYEHHEM METOJOB HAYYHOI'O IO3HAHHUSA:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, Teopus, HaOIIOAeHueE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

MaremaTuka: penieHHe CHCTEMbl YPaBHEHMH, TPUTOHOMETpUYECKHE (DYHKLHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbl M HX
IPOEKIIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOAHBIE JIEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bema Tel.

buonorus: snexTpuyeckue SIBIEHHS B JKUBOM INpUPOJE, KojeOaTelbHbIE IBUKEHHS B
JKUBOM TIpPUpOJIE, ONTHUYECKUE SBICHHUS B JKUBOM NpPUpOJE, ACHCTBHE pagualiy Ha JXUBBIC
OpraHU3MBlI.

XUMHS: CTPOEHHE aTOMOB M MOJEKYJ, KpPUCTAZIMYecKas CTPYKTypa TBEpIbIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pEeIIeTKH, CIIEKTPaIbHbIN aHaH3.

['eorpadus: MarHuTHBIE TMOMIOCa 3€MJIM, 3aJIeKW MAarHUTHBIX PyHA, (OTOChEMKa 3eMHOU

IMMOBCPXHOCTHU, TPCACKA3AHUC BGMHeTpHCGHHﬁ.



TexHOIorus: TMHUY EKTPOIIepeaaun, TeHepaTop MEPEMEHHOIO TOKa, JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpPHEMHUK, TEJIEeBHU30p, aHTeHHa, Tenedon, CBY-meus,

NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHAas OaTapest.



TEMATHUYECKOE IINTAHUPOBAHHUE

10-ii kmace
KoanuectBo yacon
Ne HaumeHoBaHue pa3/iesioB U TeM duaekTpoHHbIe (L (poBHIE) 00pa3oBaTebHbIE
o/ IPOrpaMMbI Beero KonTtpoJbHbie IIpakTH4eckune pecypcebl
padoThI padoThI
Paznen 1.OU3UKA U METO/JAbI HAYYHOI'O TIO3HAHU S
11 ®dusukKa 1 METObl HAYYHOI'O 2 bubnuoreka ®T'UC «Mos mmkosaa» — lesson.academy-
' MO3HAHUS content.myschool.edu.ru/03/10
Uroro no pazneny 2
Pa3zpen 2.MEXAHUKA
Poccuiickas anexkTpoHHas mKoia —
2.1 | Kunemaruxa > resh.edu.ru/subject/28/10/
2.2 | lunamuka 7
2.3 | 3aKOHbBI COXpaHEHHUsI B MEXaHHKE 6 1 1
Hroro mo pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1
' KMHETUYECKOU TEOPUH
3.2 | OCHOBBI TEPMOAHMHAMUKHU 10 1
ArperatHble COCTOSIHUSI BEIIECTBA.
3.3 5
®dazoBbIE IEPEXOBI
Uroro mo pazneny 24

Pa3nea 4.9JIEKTPOJIUHAMUKA




4.1 |DnekrpocTaTHKa

10

4.2

ToKM B pa3IMyHbIX cpenax

[ToCTOSAHHBIN JIEKTPUUECKUH TOK.

12

Utoro no pazneny

22

[ToBTOpEeHME

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

11-i kaace

Ne HaunmeHoBaHMe pa3je/ioB U TeM
n/n MPOrpamMmmbl

KoJysnuyecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (IU(pPOBBIE) 00pa3oBaTeIbHbIE
pecypcbl

Paznea 1.9JIEKTPOJIUHAMUKA

MaruutHoe noiJe.

11
DNEKTPOMAarHuTHas MHIAYKIHS

11

bubmmoreka ®I'UC «Mos mikonay — lesson.academy-
content.myschool.edu.ru/03/11

Hroro no pasneny

11

Pa3nen 2.KOJIEBAHUSA U BOJIHbI

MexaHnueckue 1
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI

2.1

Poccuiickas anekTpoHHas mKona —
resh.edu.ru/subject/28/11/

MexaHnuyeckue 1
ANEKTPOMATHUTHBIE BOJIHBI

2.2

2.3 | Onrtuka

10

Hroro no pazneny

24




Pasgen 3.0CHOBBI CIIEITUAJIBHOM TEOPUA OTHOCHUTEJIBHOCTH

31 OCHOBBI cIeLIUaIBHON TEOPUHU 4 1
OTHOCUTEJIBHOCTH

Utoro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 |DneMeHTBI KBAHTOBOM ONTUKHU 6

4.2 | Crpoenue aroma 4

4.3 | AtomHOE s1pO 5

Hroro mo pazgeny 15

Paznea 5.OJIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU

51 DneMEeHTBl aCTPOHOMUU U 7 1
' acTpopu3uku
Hroro no pazneny 7

Pa3nesn 6.0OBOBIAIOIIEE ITIOBTOPEHUE

6.1 |OO6obmaroriee MOBTOPEHUE 4
Wroro no pazaeny 4
[ToBTOpeHue 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 !
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