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IlosicHuTeILHAS 3aMMUCKA

Pabouas nmporpamma mo (pusuke Ha YpOBEHb CPEIHEr0 00IIero 00pa3oBaHUs JIs
obyuaroruxcs 10-11-x kimaccoB 'bOY «MOAY COIII c.TamkuaOBOY pa3zpaboTaHa B
COOTBETCTBHH C TPEOOBAHHSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
rocyIapCTBEHHOI0 00pa30BaTEIbLHOIO CTaHIapTa CPeIHEro 00LIero 00pa3oBaHUs»
(c M3MeHeHUsAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaepaibHOR
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO0 00pa30BaHUSY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHU3aIH U OCYIIECTBIICHUSI 00pa30BaTENbHON IEATEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM MTPOTPaMMaM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIET0 U CPETHETO O0IIET0 00pa30BaHUsMy;

e KOHIENINYU IpenojaBanus yueOHoro mpeamera «Dusznukay;

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alUsiIM
BOCIIUTAHMS U O0YYECHHUS, OTABIXA U 03JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urueHnueckre HOPMaTUBBI U TPEOOBaHUS K 00ECIICUYECHUIO
Oe3omacHOCTH U (WK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHHEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.01.2021 Ne
2;

e yueOHOro miaHa cpegHero oouiero o0pa3oBaHus, yreepkaeHHoro npukazom [ bOY
«MOAY COIII c.TamkurOBOY» 0T 31.08.2023 No 175 «O0 yTBEp>KICHUN OCHOBHON
00pa3zoBaTeNbHON MPOTPaMMBbI CPETHETO 00IIET0 00pa30BaHUSY,

e (enepanbHOil paboueil mporpammsl o yuyeOHOMY npeaMeTy «Pu3nka» 6a30Boro
YPOBHS.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIe TIPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHO paboyeil mporpaMMe BOCIIUTaHUA U B paboueil nmporpamme Bocnutanus ' bOY
«MOAY COIII c.TamkuHOBOY.

[Iporpamma o ¢usrke 6a30BOTO ypPOBHS Ha YPOBHE CPEIHEr0 001Iero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHUN U TPpeOOBaHUI K pe3ylbTaTaM OCBOSHUSI OCHOBHOM
oOpazoBarenbHOM TTporpammsl, ipeAcTaBieHHBIX B PI'OC COO, a Takxe ¢ yuéTom
benepanpHON paboueil mporpaMMbl BOCIUTAHKS U KOHIEIIIUH MPENoIaBaHusl yueOHOTO
npeameta «Pusnka» B 00pazoBaTenbHbIX opranu3anusx Poccuiickoit deneparmy,
peaM3yIONUX OCHOBHBIE 00Pa30BaTEIbHBIC TPOTPAMMEI.

ConeprkaHuie IporpamMMEI 1o (PHU3MKE HAIPAaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOyyaromuxcs 10-11 knaccoB npu o0yueHnu ux GpusuKe Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-AEATEIILHOCTHOr0 noaxo/a. [Iporpamma o ¢gpusnke COOTBETCTBYET

tpedoBanusiM OI'OC COO k mIaHuPyeMbIM JTUIYHOCTHBIM, TPEAMETHBIM U METANPEIMETHBIM
pe3yabpTataM 00y4eHHs, a TAKXKe YUUTHIBAECT HEOOXOJMMOCTb PeaTH3alllii MEXKITPEIMETHBIX
cBs3el (DM3UKU C €CTECTBEHHO-HAYYHBIMU YY€OHBIMU TIpeaAMETaMu. B Hell onpenensitoTcst
OCHOBHBIE 1IN U3YyUeHHsI (PU3UKH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl, INIAHUPYEMbIE



pe3yIbTaThl OCBOCHHS Kypca (PU3UKH: JINYHOCTHBIE, METAlIPEAMETHBIC, IpeIMeTHbIC (Ha
0a30BOM YpOBHE).

[TporpamMma o pu3uke BKIIOYALT:

e TUIAHUPYEMBIC PE3YJIbTAThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM
YHCIIe MPEIMETHBIC PE3YIbTATHI 10 T0JIaM 00y4eHUS,
e cojaepxaHue yueOHoro npeamera «Du3ukay mo rogam o0ydeHHs.

®du3uka Kak Hayka o HanboJiee 00IIKX 3aKOHAX MPHUPO/IbI, BHICTYIIAs B KAUECTBE y4eOHOTO
MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA/ B CUCTEMY 3HAHUN 00 OKPYKAIOIIeM
mupe. LIkonpHBINH Kypc PU3UKK — CHCTEMOOOPA3YIOLIHUI 1711 €CTECTBEHHO-HAYYHbIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PU3NUIECKUE 3aKOHBI JISKAT B OCHOBE IMPOIIECCOB U
SIBJICHUH, M3y4aeMbIX XUMHEH, Onoorueit, pusndeckoi reorpadueid 1 aCTpPOHOMHUEH.
Hcnonb30BaHre U aKTUBHOE MTPUMEHEHHE (DU3MUECKHUX 3HAHUH OIpeIesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, TIOJIYY€HHSI HOBBIX MaTE€PUAJIOB C 33/IaHHBIMU CBOMCTBaMU U Apyrux. U3yuenue
(hU3HMKY BHOCUT OCHOBHOM BKJIaJl B (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI MUPa
oOyuaromuxcsi, B GopMupoBaHUEe YMEHUHN MPUMEHSATh HAYIHBIA METO] TIO3HAHUSI TIPU
BBITIOJTHEHUHN UMH YU4E€OHBIX UCCIICIOBAHU.

B ocHOBY Kypca ¢pu3uku A5 ypOBHSI CpeAHET0 00111ero o0pa3oBaHus MOJI0KEH Pl HIEH,
KOTOPBIE MOKHO PaCCMaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUSI.

Nnes nenoctHocTH. B COOTBETCTBUHU € HEN KypPC SIBISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX pa3fiesioB (PU3MKH, BKIIOYAET KaK BONPOCHI KJIACCHYECKOH, TaK
1 COBPEMEHHOU (PU3UKHU.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ Hell MaTepual Kypca pu3nku oObeIMHEH BOKPYT
¢usnueckux teopuil. Benymmm B kypce siBisieTcst popMUpOBaHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U IOJIE.

Wnes rymanurapuzanuu. E€ peanuzanus npeanoiaraet UCMojlb30BaHUe TYMaHUTApPHOTO
MOoTeHIMaIa PU3NYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS GU3UKU C Pa3BUTHEM
o0IIecTBa, a TAK)Ke ¢ MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMH U SKOJIOTHYECKUMU
npoOaeMaMu.

I/I;[e;[ HpI/IKJIa,Z[HOﬁ HaIIpaBJICHHOCTH. Kpr (bPISI/IKI/I npeanojaract 3HakOMCTBO € IIMPOKUM
KPYTOM TCEXHUYCCKUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/II\/’I HN3YUYCHHBIX Teopnﬁ " 3aKOHOB.

Wnes sxonorusanuu peanns3yercs MoCpPEeICTBOM BBEAEHUS AIEMEHTOB COJEPKAHMS,
MOCBSIIEHHBIX YKOJIOTMUECKUM MTPOOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbBI C PA3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaK)Ke 00CYKIEHUS MPOOJIeM parmoOHaAIBHOTO
MIPUPOIONONB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.

CrepKHEBBIMH JIEeMEHTaMU Kypca (GU3UKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus
SBISIFOTCSL pru3uyeckue Teoprn (popMUPOBAHUE MPEACTABICHUN O CTPYKTYPE MOCTPOCHHS
¢buznyeckoil Teopun, poiu HyHIaMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX
MPEACTABIEHUAX O PUPOJE, TPAHUIIAX IPUMEHUMOCTH TEOPHH, 111 OITMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOLIECCOB).

CucTeMHO-eSITeNbHOCTHBIN MOX0/ B Kypce (GU3NKN pean3yeTcs MPEeKae BCETo 3a CUET
OpraHU3aIMH SKCIEPUMEHTAIBHOMN esATeNbHOCTH o0ydatonuxcs. [ 6a30Boro ypoBHs
Kypca (PM3UKHU — 3TO MCIIOIb30BaHNE CHCTEMbI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U Ja00paTOPHBIX pabOT, KOTOPHIE B MpOrpamMme 1o (pusnke 0ObeAUHEHBI B



OOIIMI CIIMCOK YUCHUYECKUX MTPAKTHUECKUX paboT. Briienenue B yka3aHHOM NepedHe
1a00paTOPHBIX PadOT, MPOBOAUMBIX JJISI KOHTPOJIS U OLEHKH, OCYILECTBIISIETCS Y4aCTHUKAMH
00pa30BaTeNBHOTO MPOIIEcca NCXOIS U3 0COOEHHOCTEH MITAHUPOBAHUS U OCHALLICHUS
kabunera ¢pusuku. [Ipu 3ToM obecriednBaeTcst OBIaieHUE 00YJaAIOUIMMHUCS YMEHUSIMH
IPOBOANUTH KOCBEHHBIE H3MEPEHUS, UCCIEIOBAHHS 3aBUCMOCTEH (PU3NUECKUX BETMYUH U
MIOCTAHOBKY OIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHKE yAEIAETCS PELICHUIO pacYE€THBIX U KaUYECTBEHHbIX 3a1a4. [Ipu aTom mis
pacuéTHBIX 3a7a4 IPUOPUTETOM SIBJISIOTCS 337a4u C SIBHO 3a/IaHHON (PU3NUECKON MOJIENbIO,
I103BOJISIFOIINE IPUMEHSTh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOIO pa3jelna
Kypca, TaK ¥ UHTErpUPYsl 3HAHUSI U3 PA3HBIX pa3zenoB. /(s KaueCTBEHHbIX 3a1a4
MIPUOPUTETOM SIBIISIIOTCS 33/1aHUS Ha OOBSICHEHUE MPOTEKAHUS (PH3UUECKUX SBJICHUN U
MIPOLIECCOB B OKPY>Karollel KU3HH, TpeOyromre BIoopa PU3ndeckoil MOAEH 7Sl CUTYaIluu
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY 00eCIICUCHHIO
y4eOHOro nporecca 6a30BbIii ypoBeHb Kypca (PU3UKH Ha yPOBHE CPEAHET0 0OLIero
00pa3oBaHMs TOJDKEH U3YYaThCsl B YCIOBUSX MTPEIMETHOTO KaOnHeTa (PU3NKH WK B
YCIIOBUSIX HHTETPUPOBAHHOTO KaOWHETa IMPEeIMETOB €CTECTBEHHO-HAYYHOT 0 IMKJIa. B
KaOMHeTe (PU3UKH JTOJDKHO OBITh HE00X0IMMOE JTabopaTopHOe 000pyI0BaHUE /TS
BBITTOJTHEHUS YKa3aHHBIX B IPOTrpaMMe MO (PHU3HKE YYCHHYECKUX NPAKTHYECKUX padoT
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

HCMOHCTpaI_II/IOHHoe O60py,I[OBaHI/IC Q)OpMpreTCH B COOTBCTCTBUU C IIPUHIUIIOM
MUHHMAaJbHOU JOCTAaTOYHOCTHU U o0OecIieunBacT MMOCTAHOBKY IICPCUNCIICHHBIX B ITPpOrpaMme
110 (1)I/I3I/IK6 KIIFOYCBBIX ,Z[eMOHCTpaI_[I/Iﬁ IJIL UCCIICAOBAHUA N3YyHaCMBbIX SIBJICHHH U IMpoIeCcCoB,
OMITMPUYCCKUX U (1)YHI[aM€HTaJ'IBHBIX 3aKOHOB, X TCXHHYCCKHNX HpHMeHCHHfI.

JlaGoparopHoe 000pyI0BaHHE JIsl YYEHUUECKUX MPAKTUYECKUX padboT GopMupyeTcs B BUE
TeMaTUYEeCKHX KOMILJIEKTOB U 00ecleunBaeTcs B pacyére 0JJHOr0 KOMILIEKTa Ha JIBYX
oOyuatonuxcs. TemaTnueckre KOMIUIEKThI Ja00paTopHOro o0opy10BaHUS JOKHBI ObITh
MOCTPOEHBI Ha KOMIIEKCHOM HCIIOJIb30BAaHUM aHAJIIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIM(PPOBBIX J1abopaTOpHil.

OcCHOBHBIMU HEJIAMU U3YUCHUSA (I)I/I3I/IKI/I B 06H_[eM 06pa3OBaHI/II/I SIBJISIFOTCSI .

(dbopMHUpoBaHUE UHTEpECA U CTPEMIICHUS 00yUarOIIUXCsl K HAYYHOMY U3Y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/]I€ MO3HAHUS U (HOpMUPOBAHHE
HCCJIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOUINM SIBJICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHUsI OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dbopmMHupoBaHHE YMEHHI OOBSCHATH SABJICHUS C UCIIOJIb30BAaHUEM (PU3NYECKUX
3HAaHUU U HAYYHBIX JI0Ka3aTeJIbCTB,;

(dbopmMHpoBaHKE TPEACTABICHUIN O PO GUUKHU TSl pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHHe ITUX TIeNIe 00eCTIeYBAETCS PEIICHUEM CIICTYIONTUX 3a7a4 B TIPOIecce
M3Y4YeHUs Kypca (pU3uKH Ha YPOBHE CPEeIHEro 0011ero oopa3oBaHus:

e TpPUOOpPETEHUE CUCTEMBI 3HAHUN 00 0OIIMX (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIIOYAs MEXaHUKY, MOJICKYIISPHYIO (PHU3HKY,
ANEKTPOJMHAMHUKY, KBAHTOBYIO (DU3HKY H AJIEMEHTHI aCTPO(U3HKH;



e (opMHUPOBaHHE YMEHUM MPUMEHSTh TEOPETUICCKUE 3HAHUS I OOBSICHEHUS
(bu3nUeCKUX SIBICHUH B IPUPOE U AJIS IPUHITUS MPAKTUUECKUX PEIICHUH B
IIOBCEIHEBHOM XU3HU,

e OCBOCHHE CITIOCOOOB PEIICHMS PA3IUYHBIX 33/1a4 C SBHO 33JJaHHON (DU3HUECKOMH
MOJICIIbIO, 3a]1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIIBHOE CO3/IaHne (PU3UIECKOM
MO/IeJIY, aJIeKBaTHOU YCIIOBHSIM 3a]1a4H;

e TIOHUMaHUE (PU3UYECKUX OCHOB U MPUHITUIIOB JEHCTBUS TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPEY;

e OBJIAJICHHE METOJAMHU CaMOCTOSTEIILHOTO INIAHUPOBAHUS U TIPOBEICHHS
(bu3nUeCKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEPIPETalui HHPOPMaIIUH,
OTpeIeTICHUS JOCTOBEPHOCTH OJIYYCHHOTO Pe3yJIbTaTa,

e CO3J]aHUE YCIIOBUU ISl pa3BUTUS YMEHUN MMPOCKTHO-UCCIIECIOBATEIBCKOMH,
TBOPYECKOM JESTEILHOCTH.

Ha usyuenne dusuku (6a30BbIii YpOBEHbB) HA YPOBHE CPEAHErO 00IIEro 06pa3oBaHus
otBoautcs 136 yacos: B 10-m kiacce — 68 vacos (2 yaca B Hemento), B 11-m kitacce — 68
yacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMmme 1o Gpu3uKe nepeueHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
SIBJIICTCS PEKOMEHIOBAaHHBIM, YIUTEIb JCJIAeT BRIOOP MPOBEICHUS JIA0OPATOPHBIX padoOT U
OTIBITOB C y4ETOM MHIUBUAYAIBHBIX 0COOEHHOCTENH 00yUaOIUXCS.

I[JI?I pea.nmaulxm HpOFpaMMI)I I/ICHOJII)?;yIOTCSI yT-I€6HI/IKI/I, IIOHYHICHHBIC K UCIIOJIB30BAHUIO
MU pean3aiy UMCIONUX TOCYIapCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTEIIbHBIX MPOTrPaMM
HaYaJIbHOTO O0IIIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIeTro 00pa30BaHUs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JCSITEIBHOCTD, TPUKa30M MHHITPOCBEILICHHS OT
21.09.2022 Ne 858:

e ®usuka, 10 kmacc/ Mskumies I'.5., bByxosues b.b., Corckuii H.H. o penakuueit
[TapdentneBoii H.A., Akuronepraoe obmiectBo «M3narensctBo «IIpocBemienney;
o Ousuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. oz penaximeit
[TapdentbeBoii H.A., Akuroneprnoe o6miectBo «M3narensctBo «IIpocBemnienne;
o <. >

QHGKTpOHHHe O6paBOBaTeJ'ILHHC PECYPCHI, AOMMYIICHHBIC K UCITIOJIB30BAHUTIO IIPU pCaIn3aliuu
HMCIOIIUX I'OCYAAPCTBECHHYIO AKKPCAUTALIUTIO 06p330BaT€J'II)HI>IX nporpamMm Ha4ajJIbHOI'O

00111er0, OCHOBHOT'O OOIIET0, CpeAHEro 0011ero oopazoBaHus Mpuka3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

o Poccuiickas snekTponHas mikosna — resh.edu.ru/subject/28/10/
o bubnmoreka marepuanos ®PI'UC «Mos mxora — lib.myschool.edu.ru/market
o <..>

Ili1anupyembie pe3yJibTaTbl 0CBOCHUS
IPOrpaMMBblI

OcBoenue yueOHoro nipeameta «Du3uKka» Ha ypOBHE CPEAHETO 00IIero 0opa3oBaHus
(6a30BBIit YpOBEHB) JODKHO O0CCIICUUTh TOCTHIKEHUE CIICIYIOIIUX JTUUYHOCTHBIX,
METaINpPEeIMETHBIX U MPEJAMETHBIX 00pa30BaTEIBHBIX PE3YJIbTaTOB.

JINYHOCTHBIE pe3yJabTAaThl



JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS yu4eOHOTO IpenMeTa « DU3MKay TOJDKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIMXCSl PyKOBOJICTBOBATHCS CPOPMHUPOBAHHOM
BHYTPEHHEHN MO3UIUEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUM, TO3UTUBHBIX
BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOLIUX TPATULUOHHBIM IIEHHOCTSIM POCCUHUCKOTO
o01ecTBa, pacMpeHrue KU3HEHHOTO OIBITA M OIBITA JCSITEIIBHOCTH B MPOIIECCE peaTu3aiiuu
OCHOBHBIX HaIlpaBJICHUN BOCHUTATEIBHON EATEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOTro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOMIErocsl KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUHCKOro 00IIEeCTBa;

MPUHATHE TPAJAUIIMOHHBIX OOIIECUYETOBEYECKUX T'YMAHUCTUUECKUX U IEMOKPATUYECKUX
I[IEHHOCTEH,

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECaX rPaskJaHCKOro 00IIecTBa,
y4acCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3alliu;

YMCHUC B3aHMOI[€fICTBOBaTB C COUAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX
(1)YHKI_[I/I$IMI/I 1 Ha3HAYCHUCM,

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU 1E€ATEIbHOCTH;
2) NaTPHOTHYECKOTO BOCIIUTAHHUS
c(OPMHPOBAHHOCTH POCCUHCKOM IPaKTaHCKOW WACHTUYHOCTH, MATPUOTH3MA,

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTHKEHHUSIM POCCHMCKUX YUEHBIX
B 00y1acTu (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS,

CIIOCOOHOCTH OICHUBATH CUTYyAIlUIO U IPUHUMATH OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YHUCJIC B ACATCIIBHOCTH y‘IéHOFO;

OCO3HAHHWE JIMIHOTO BKJIAa B IIOCTPOECHHUE YCTOWIUBOTO OYIyIIEro;
4) 3¢TeTHYECKOr0 BOCTIMTAHUS

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUSI
MHTEpEC K pa3uyHbIM cepam mpopeccuOHATBHON AEATENbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (U3MKON M TEXHUKOI, yMEHHE COBEpILIaTh OCO3HAHHBIN BbIOOp Oyayie npodeccuu u

PCAIN30BbIBATH COOCTBEHHBIE JKM3HEHHBIC IJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001aCTH (PU3UKHU Ha
MPOTSKEHUU BCEH JKU3HH;

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:



c(hOPMHUPOBAHHOCTH IKOJIOTUIECCKON KYJIBTYPhI, 0CO3HAHUE III00AIBHOTO XapaKTepa
9KOJIOTHYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEHUCTBUI B OKPYKAIOIIEH CPeAe HA OCHOBE 3HAHUS LEIEn
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacIIipeHHe ONbITa ACITSILHOCTH SKOJIOTHYECKON HAIPABICHHOCTH Ha OCHOBE MMEIOLTUXCSI
3HAaHUU 10 (pu3HKe;

7) HIEeHHOCTH HAYYHOI'0 TIO3HAHUS:

chopMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
¢bu3nveckoil HayKH;

OCO3HAHME [IEHHOCTH HAYYHOH JEATETHHOCTH, TOTOBHOCTD B IIPOIIECCE M3YUYCHUS (PU3UKU
OCYILLECTBIAThH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B

rpyImIe.

MeTanpeaMeTHbIe Pe3yJbTAThI

Ilo3HaBaTeabHbIE YHuBEpPCAJbHBIC y'{eﬁm,le JeHCTBUA
ba3oBble Jornveckue aeiicTBus.

e CaMOCTOATEIHHO (POPMYIHPOBATH M AKTYATH3UPOBATH IPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

e OIPENENATH LN AEATEIbHOCTH, 3aaBaTh apaMeTpbl U KPUTEPUH UX
JOCTUKECHUS,

e BBIABIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX (PHU3UUECKHIX
SIBJICHUMAX,

e pa3pabarbIBaTh IUIaH PELICHUS MPOOIEMBI C YUYETOM aHAIN3a UMEIOIIUXCS
MaTEpHAIIbHBIX U HEMATEPHUAILHBIX PECYPCOB;

e BHOCHUTbH KOPPEKTHUBBI B I€ATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
eisiM, OLICHUBATH pI/ICKI/I HOCHCILCTBI/IfI NCATCIIbHOCTHU,

e KOOPJAMHUPOBATH U BBHIMOIHATH padOTy B YCIOBUSAX peaibHOr0, BUPTYAIbHOTO U

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ncciiefoBaTe/ILCKHeE AeiiCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMH MIOHATHAMHU U METOJaMH

¢du3nueckoil HayKu;

e BIIQJICTh HABBIKAMH Y4€OHO-HMCCIIEIOBATEIHCKON M MMPOSKTHON JAEATEIBHOCTH B
o0acTi pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUS 331a4 PU3NIECKOTO COJIEPIKAHHSI, TPUMEHEHHIO Pa3IMIHBIX
METO/I0B TIO3HAHMUS,

e BIIQJICTh BUJIAMH JICATEILHOCTH TI0 TIOJTYYE€HUIO HOBOTO 3HAHUS, €TO
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX
CUTYaIUSIX, B TOM YUCJIE MPU CO3/IaHUN YI€OHBIX MMPOEKTOB B 00J1acTH (PU3UKH;

e BBISBIIATH IPUYMHHO-CIICICTBEHHBIC CBSI3U M aKTYaINM3UPOBATh 33]1a4y, BBIIBUTATh
THIOTE3y €€ PeleH s, HAaXOJUTh apTYMEHTHI IS JIOKa3aTeIbCTBA CBOMX
YTBEPXKACHHIA, 3a/1aBaTh apaMEeTPhl M KPUTEPUH PEIICHUS;

e AHAIM3HMPOBATH MOJTYYCHHBIC B XOJI€ PEUICHUS 3a/1a4H PE3YIbTAThl, KPHTUICCKH

OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;



e CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIC 3a7a4H B 00pa30BaTEILHOM
NeSITeILHOCTH, B TOM YHUCIIE TIPU U3y4YeHUU (U3UKY,

e J1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHOOPETEHHBII OIIBIT;

e yYMETh NEPEHOCUTH 3HAHUA MO (PU3HKE B IPAKTUIECKYIO 00JIACTh
KHU3HEIEATSILHOCTH;

e yYMEThb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

e BBIJIBUTaTh HOBBIE HJIEH, IPEIaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHUS,

e CTaBUTH NMPOOJIEMBI U 33/1a4H, JOMYCKAIONINE AIbTEPHATUBHBIC PEIICHUS.

Paborta ¢ unopmanmeii:

BJIQ/ICTh HABBIKAMU TOTy4eHUsI HHPOpMAIUU GU3NIECKOTO COACPIKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBLHO OCYIICCTBIIATH ITOMCK, aHAJIU3,
CUCTEMATH3AIMIO ¥ HHTEPIPETAIIUI0 HHPOPMAITUHU PA3IUIHBIX BUIOB U GOPM
IIPEICTaBIICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHUH;

UCIIOJIB30BaTh CPEICTBA MHPOPMAIIMOHHBIX H KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B
pEIICHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHU3aAIMOHHBIX 33124 C
coOJroIcHHEeM TPeOOBAaHUIN 3PIrOHOMHMKH, TEXHUKH 0€30IMaCHOCTH, TUTUEHHBI,
pecypcocOepekeHusl, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM HHPOPMAITUOHHOMN
0€30I1aCHOCTH,

CO3/1aBaTh TEKCTHI (PU3NICCKOTO COMCPIKAHUS B PA3IMYHBIX (hopMaTax ¢ yuéTom
Ha3zHauYeHUS MHOOPMAIMH U 1ISJICBOW ayJMTOPUH, BBIOMPAsi ONTHMAaIbHYIO (POPMY
MIPEJICTABICHUS U BU3yaTH3aIiH.

KoMMyHuKaTHBHBIEC yHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBHSA:

e OCYIIECTBJIATH OOIIEHNE HAa ypoKax (PU3UKU M BO BHEYPOUHOM JESITEIbHOCTH;

e pacno3HaBaTh MPEANOCHUIKH KOH(QJIUKTHBIX CUTyallUl U CMITr4aTh KOH(JIUKTHI,

e DPa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB,;

e TIOHMMATh U UCIOJIb30BATH MPEUMYIIECTBA KOMAaHAHON U MHANBUIYAIbHOW PabOTHI;

e BBIOMpPATh TEMAaTHUKY U METOJIbl COBMECTHBIX AEUCTBUN € YUETOM OOILINX HHTEPECOB
Y BO3MOYKHOCTEHN Ka)KJ0I'0 4JIeHA KOJUIEKTUBA;

e IIPUHUMATh LIEJIU COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBHS 1O €€ JOCTUKEHUIO. COCTABIIATH IUIAH JIEUCTBUIM, pacCIpeaeATh POJIH C
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHON pPabOTHI,

e OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOr0 YYaCTHUKA KOMaH/bI B OOLIHii
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

e IIpeaJIaraTh HOBBIE IIPOCKTHI, OLICHUBATH UCH C IIO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYUIECTBJIATH TO3UTUBHOE CTPATETMUECKOE IIOBEICHUE B PA3JINYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUITMATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranusanms:

e CAMOCTOSATEIBHO OCYIIECTBIIATH MO3HABATENBHYIO JEATEILHOCTh B 00JIaCTH (PU3UKH
Y aCTPOHOMUHU, BBISIBJIATH MIPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE
3a/1auu;

e CaMOCTOATEJIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
TUTaH BBITIONTHEHUS MPAKTUYECKON pabOThI ¢ yU4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEANIOUYTCHUH,

e JaBaTh OIICHKY HOBBIM CUTYalIUsIM;



e paclIUPATH paMKU y4eOHOTro IIpeIMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHHH;

e JIeJIaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD
3a PEILICHUE;

e OLIEHUBATh IPUOOPETEHHBIN OIIBIT,;

e CII0OCOOCTBOBATH (POPMUPOBAHUIO U IIPOSBIECHUIO 3PYIULMU B 001aCTH (PU3MKH,
IIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJ'[L, 3MOLHOHAJIbHBIA HHTEJJIEKT .

e JlaBaTb OLUCHKY HOBBIM CUTYyallUAM, BHOCUTH KOPPCKTUBLI B ACATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyIbTATOB LIEISIM;

e BJIAJICTh HABBIKAMH ITO3HABATEIHHON PeIIEKCHH KaK OCO3HAHUSI COBEPIIIAEMBIX
NENCTBUI U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUIA,

e HCIOJB30BATh MPUEMBI peICKCHH IS OLIEHKU CUTYalllu, BHIOOPA BEPHOTO
peleHus;

e YMCTb OUCHHUBATH PUCKU U CBOCBPCMCHHO IMPUHUMATL PCIICHUSA 110 UX CHWI)KCHUIO,

e TMPUHUMATH MOTHUBHI U APTYMEHTHI APYTUX MPU aHAIIU3€E PE3YJIbTATOB JIEATEIHHOCTH,

e I[IPUHUMATDH CC6$I, IIOHNMAas CBOU HEAOCTATKU U JOCTOMHCTBA,

e TMPUHUMATh MOTHUBHI U ApPTYMEHTHI APYTUX MPHU aHAIIU3€E PE3YJIbTATOB JIEATEIHHOCTH,

e TIpPHU3HABATh CBOE MPABO U MPABO JPYrUX HA OLINOKU.

e B mporecce qoCTUKEHUS IMYHOCTHBIX PE3YIbTATOB OCBOEHUS IPOTPAMMBI 110
bu3uKe U1l YPOBHS CPEIHET0 00IIero 00pa3oBaHus y 00y4yaromuxcs
COBEPIICHCTBYETCS IMOLMOHANIbHBIM UHTEIUIEKT, MPeNoIaratomui
c(hopMUPOBAHHOCTD:

e CaMOCO3HaHMS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHWE, BUJIETh HANIPABJICHUS PA3BUTHS COOCTBEHHOM YMOLIMOHAIBHOM chepsl,
OBITH YBEpEHHBIM B ce0€;

e CaMOPETyJHUPOBAHHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMCHHE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/ICHNE, CTIOCOOHOCTH aJIalITUPOBATHCS K
HYMOILIMOHATBHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

L] BHYTpCHHGI\/'I MOTHBAIlUU, BKJ'HOLIaIOHICI\/JI CTPEMIJICHUEC K JOCTHIKCHUIO LICIIN U
ycrexy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh UCXO/IS U3 CBOMX
BO3MOKHOCTEH,

e DMIIATUH, BKIIOYAIOMIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHUH OOIIEHNUs, CHOCOOHOCTH K
COUYYBCTBHIO U COMIEPEKUBAHUIO;

e COIIMAJIBHBIX HABBIKOB, BKIIFOYAKOIIIUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUSA C
JIPYTUMH JFOJIbMU, 3a00TUTHCS, MPOSIBIISITh HHTEPEC U pa3pernarb KOH(PIUKTHI.

IlpeameTHbIC pe3yJbTaThl

10-1 kiace

K koniy o6yuenus B 10 kiacce npeamMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

e JIEMOHCTPUPOBAThH HA IPUMeEpax pPojib U MECTO PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOU Hay4YHOH KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIbHOCTH JIHOJICH;

e YUUTHIBATh TPAHULIBI IPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJIEIICH:
MaTepHalibHasi TOUKa, MHEpLHaIbHAas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
UJCAIbHBIN a3, MOJEJIM CTPOCHUS T'a30B, JKUIKOCTEH U TBEPABIX TEJ, TOYECUHBIN
JIEKTPUUECKUH 3aps/] IPH pelieHUH (PU3NYECKUX 3a/1a4;



e pacro3HaBaTh (GpU3NYECKHE SIBJICHUS (IIPOIECChI) H OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU CTPOCHUS BEILIECTBA U
JIEKTPOJMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHNUE,
CBOOOIHOE TIaJICHHE TEJI, IBUKEHHUE TI0 OKPY>KHOCTH, MHEPLIUS, B3aUMOACHCTBHE
Ted1, i dys3usi, GpOyHOBCKOE ABHIKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX Tell,
U3MeHeHHe 00bEMa Tell PH HarpeBaHuu (OXJIaXKICHHH), TEIZIOBOE PaBHOBECHE,
UCIapeHue, KOHJCHCalysl, IJIaBJIeHHe, KpUCTAIIIM3alMs, KUIICHUE, BIaXXHOCTb
BO3/1yXa, MOBBILICHNE JABJICHHS r'a3a IPH €r0 HarpeBaHUH B 3aKPHITOM COCY/IE,
CBSI3b MEX]y ITapaMeTpaMH COCTOSIHMS I'a3a B 30Mpolieccax, JEKTPpU3aLus Tel,
B3aUMOJICHCTBUE 3aps/10B,;

e ONMCHIBATh MEXaHUYECKOE JBM)KEHUE, UCIIOJIb3Ys (PU3NUECKUE BEIIUYHMHBI:
KOOpJMHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cuia,
UMITYJIbC TeJla, KHHETUYeCKask SHEPrus, MOTeHIUAIbHAS SHEPIusl, MEXaHUYecKas
paboTa, MexaHu4YecKast MOIIHOCTh, IIPY OITUCAHUY MPABUIIBHO TPAKTOBATH
(bu3nuecKuii CMBICI UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €AUHULIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE NAaHHYIO (U3NYECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAMU,

e ONKCHIBATh N3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TETUIOBBIC SIBIICHUS, UCTIONB3Ys
(bu3nueckre BeIIMUYMHBL. JaBJIEHUE ra3a, TeMIeparypa, CpeiHss KHHeTHYecKas
DHEPTHUsSI XaOTUYECKOTO JABIKEHHSI MOJIEKYJI, CpeIHEKBaApaTHIHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsIS HEprus, padoTa rasa, ko3dduuueHt
MIOJIE3HOTO ACUCTBHS TEIUIOBOTO ABUTATENsl; IPU OMUCAHUY MPABUIIBHO TPAKTOBATH
(bu3nUecKuii CMbICI UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €AUHULIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE NAaHHYIO (U3NYECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAM,

e ONKCHIBATh N3YYEHHBIE JICKTPUIECKHE CBOWCTBA BEIIECTBA U DJICKTPUIECCKHE
siBJICHHs (IIPOLIECCHI), HCIONB3Ys (PU3MYECKUE BETMUYMHBL: dJICKTPUUCCKUN 3apsi,
AIIEKTPUUYECKOE TI0JIE, HAMPSHKEHHOCTH TIOJIsI, MOTEHIINAJ, Pa3HOCTh MIOTCHIIMAJIOB,;
IpY ONMCaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUIT CMBICT HCIIOIb3YEMbIX
BEJIMYMH, X 0003HAYCHHS U SIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIIHE
JAHHYIO (PU3UUECKYIO0 BETMUUHY C IPYTHMHU BEJIMUMHAMY,

e AHANM3HPOBATH (PUINUECKUE TPOIIECCHI U SIBIICHUS, UCTIONB3Ys (PU3NIECKHUE 3aKOHBI
U MIPUHIMIIBEL 3aK0H BcemupHoro Tsarotenus, |, I u 1l 3akonsr HetoToHa, 3akoH
COXpaHEHHsI MEXaHUYECKOM SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHITHUIT
CYNEPIO3UIMH CUJI, TPUHIIMIT PABHONPABUS MHEPLUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBSI3b
CpeaHel KHHEeTUYECKON SHEPTUH TEIUIOBOTO JBMXKEHUS MOJIEKYJI C aOCOTIOTHOM
TEMIIepPaTypO, IEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
AIIEKTPUUYECKOT0 3apsiia, 3akoH KynoHa, mpu 3TOM pa3inyarhk CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MATEMaTHYECKOE BBIPAKEHHE U YCIOBUS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH;

e OOBSACHATH OCHOBHBIC TIPUHIIMITEI ICHCTBUS MAIIuH, TPHOOPOB U TEXHHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS UX O€30MaCHOTI0 MCITIOJIb30BAaHUS B TOBCETHEBHOM
KHU3HH;

e BBINOJHATH SKCIIEPUMEHTHI 10 UCCIICAOBAHUIO (PU3UUECKUX SBJICHUNA U MPOLIECCOB C
WCTIOJIB30BaHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHHM, TIPH 3TOM (HOPMYITHPOBATH
npoOemMy/3agady v THIIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTaHOBKY M3
NPEIOKEHHOTO 000PYAOBaHUS, IPOBOIUTH OIBIT M (POPMYITUPOBATH BEIBOIHI;

e OCYIIECTBIIATDH MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3NUECKUX BEITMUUH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCOO N3MEPEHNUS U UCIIOIb30BaTh U3BECTHBIE METOIbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN;

e HCCIIEJ0BATh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMU C UCIIOJIb30BAHUEM
NPSMBIX U3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBAThH
pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTU (DPU3NYECKUX BEJTMYMH B BUJIE TaOJIUI U
rpaduKoOB, JeNIaTh BHIBOJIBI IO Pe3yIbTaTaM MCCIIEIOBAHNUS,



e coOIIOAaTh MpaBuiIa OE30MaCHOTO TPYAaA MPU IPOBEAECHUH HCCIEJOBAHUMN B paMKax
y4eOHOTO0 IKCIIEPUMEHTa, YUeOHO-NUCCIIEA0BATENILCKOM U IPOSKTHOM 1A TeNbHOCTH
C MCII0JIb30BaHUEM U3MEPUTEIIBHBIX YCTPONUCTB U 1a0OpaTOPHOI0 000PYAOBaHUS;

e pemaTh pacu€THHIE 3a/1a4H1 C SIBHO 33aHHON (PU3NYECKON MOIEIBIO, HCIIOIb3YS
(du3nyeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4K BEIOUpATh
(bU3NUECKyI0 MOJIETb, BBIICTATH (PU3NYECKHE BETUYHHBI U (hOPMYJIHI,
HEo0X0uMBbIe J1s €€ PeLIeHUs, IPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJYYEHHOTO 3HaYCHUS (PU3NIECKON BETUUMHBI;

e pewniaTh Ka4eCTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTHYECKU HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYX IEHUM C OMOPON HA U3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyeckue sIBIEHUS,

e HCIOJB30BATh MIPU PEUICHUU YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALUU U IPEICTABICHUS
y4eOHOH 1 HAyYHO-TIOMYJISIPHON HH(POPMALIKH, TTOTyYeHHON U3 Pa3IHYHBIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJydaeMyro HH(OpMaIHIo;

e TPHUBOJUTH MIPUMEPHI BKJIAJa POCCHICKHX M 3apyOSKHBIX YIEHBIX-(PU3UKOB B
pa3sBUTHE HAYKH, 00bSICHEHHE MTPOLECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

e HCIOJB30BAaTh TEOPETUUECKHUE 3HAHUS 110 (PU3HUKE B TOBCETHEBHOM JKU3HU IS
oOecrnieueHus 6€30IaCHOCTH IpU 00pallleHuu ¢ IPpUOOpaMHu U TEXHUYECKUMU
YCTPOMCTBaMH, AJISi COXPAHEHUs 3/J0POBbs U COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

e paboTaTh B IpyNIe C BHIIOJHEHUEM PA3IUYHbIX COLUAIBHBIX POJIeH, INIAHUPOBATh
paboTy rpynisl, pallMOHAIIBHO PAacHpelesiTh 00513aHHOCTH U IUIaHUPOBATH
JESATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaKJI0TO
U3 YUYaCTHUKOB I'PYIIIbI B pELUIEHUE pacCMaTPpUBAEMOM MPOOIEMBI.

11-i1 kaace

K koH1y o0yuenus B 11 kiacce nmpeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh c(hOPMUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:

e JIEMOHCTPHUPOBATH HA MIPUMEPAX POJIb U MECTO (PUBUKHU B (HOPMUPOBAHUHI
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKON JIEATEILHOCTH JIOJIEN, LIEJIOCTHOCTh U €JUHCTBO
bu3nYECKO KapTUHBI MUPA,

e YUYUTHIBATH TPAHMIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIEIICH: TOUECUHBIN
ANEKTPUUECKUH 3aps/l, JIyd CBETa, TOUYCUHbIM HCTOYHHUK CBETA, siIepHAs MOJIEIb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO s/Ipa TIPH pelIeHuH GU3NIEeCKUX 3a1a4;

e pacno3HaBaTh pusnuecKkue sBicHHS (IPOIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB DJIEKTPOJMHAMUKH M KBAHTOBOH (DM3UKHU: JIEKTPUIECKAsl MPOBOJIUMOCTb,
TEIJI0BOE, CBETOBOC, XMMHYCCKOE, MATHUTHOE ICHCTBUS TOKA, B3aUMOICHCTBIE
MarHuTOB, JIEKTPOMarHUTHasI WHIYKIUS, JE€HCTBUE MarHUTHOTO TIOJIST Ha
MPOBOJHMK C TOKOM M JBHKYIIUICS 3apsijl, 2IEKTPOMAarHUTHBIE KOJICOaHUs 1
BOJIHBI, TIPSIMOJIMHEITHOE PacIIpOCTpaHEHHE CBETa, OTPAKEHUE, MIPEIIOMIICHHE,
uHTepdepeHims, udpaxius U moIsIpU3aius CBeTa, TUCIIEPCHsI CBETa,
doroanexTpuueckuii 3pdext (horoaddekxr), cBeTOBOE NaBICHNE, BOSHUKHOBEHHE
JUHENYaTOro CEeKTpa aToMa BOJOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs
PaaOaKTUBHOCTD,

e ONKCHIBATh U3YYCHHBIC CBOMCTBA BellecTBa (IJICKTPUICCKIE, MATHUTHBIE,
ONTHYECKHE, SJICKTPUUECKYIO MPOBOAMMOCTD PA3IMYHBIX CPE) U
9JIEKTPOMArHUTHBIC SIBJICHUS (ITPOIIECCHI), UCIIOIB3Ys (PU3HUUCCKUE BETUUNHBI:
AIIEKTPUYECKUM 3apsl, CHUJla TOKA, JIEKTPUUYECKOE HAMPSHKEHUE, AIIEKTPUIECKOE
COTMPOTHBIICHUE, PA3HOCTh MOTEHITNAIIOB, JIEKTPOBMKYIIAs CHiia, padoTa TOKa,
WHIYKIUS MArHUTHOTO MOJIs, cuia Ammnepa, cuia JIopeHiia, HHIyKTUBHOCTh



KaTyILIKH, SHEPTUs MIEKTPUYECKOTO0 U MAarHUTHOTO TOJIEH, IEPUOJ] U 4acTOTa
KoJIeOaHUH B KoJieOaTeTbHOM KOHTYpE, 3apsi U CHJIa TOKa B Ipoliecce
FapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJeOaH, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CHJIA JIMH3bI, IPU OMMCAHUN NPABUIBHO TPAKTOBATH (PH3MUECKUI
CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €UHHULIb], YKAa3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU
BEJIMYNHAMU,

e ONKCHIBATh N3yYEHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIOB3Ys (PU3HUecKue
BEJIMYMHBI. CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCcTOTA CBETA,
SHEPTHUs U UMITYJIbC (POTOHA, IEPHOJ MOJTypacaja, YJHEPTUs CBA3U aTOMHBIX AJep,
IPY ONMCAaHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIb3YyEMbIX
BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI, YKA3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIIIE
JAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTHMMU BEJIMYMHAMU, BBIYUCIIATH 3HAYEHUE
(U3HYECKON BETNINHBI,

e aHANIM3MPOBATH GUNUYECKUE IPOLIECCHI U SIBJICHUS, UCTIONb3Ys (PU3NUECKHUE 3aKOHBI
Y IPUHLUIBL 3aK0H OMa, 3aKOHBI I10CJIE0BATEIBLHOTO U MapaljIeIbHOTO
COEIMHEHUS IIPOBOIHUKOB, 3aKOH Jlxoymnsa—Jlenna, 3aKkoH 2J€KTpOMarHUTHOM
MHAYKIIMH, 3aKOH IPSIMOJIMHEMHOIO paclipOCTPaHEHUs CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHbI MPEJIOMIICHUS CBETA, ypaBHEeHHe DiHIITelHHa U1t poTorddexTa,
3aKOH COXPAHEHMsI SHEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXPAaHEHUS
JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MacCOBOI0 YMCIa, MOCTynaTsl bopa,
3aKOH PaJHMOaKTHBHOTO pacmaja, Py TOM pa3iindaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, er0 MaTeMaTHYECKOE BBIPAYKECHHE U YCIIOBUS (IPaHHIIbI, 00IaCTH)
PUMEHUMOCTH;

e OIpENEATh HANPABICHUE BEKTOPA MHYKIIUM MarHUTHOTO I10JIsI IPOBOJHMKA C
TOKOM, CujIbl AMriepa u cuibl Jlopenna;

e CTPOUTH U ONHUCHIBATh U300paKEHUE, CO3AaBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOU
JINH30M;

e BBINOJHATH SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NUECKUX SIBJICHUNA U MPOLIECCOB C
MCIIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUI: IIPH 3TOM (POPMYIUPOBATH
npobneMy/3aady U rumnote3y y4eOHOro SIKCIEPUMEHTa, COOMPATh YCTAHOBKY U3
IPEJJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTDH OMIBIT U (POPMYIUPOBATH BHIBOJIBI;

e OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3NUECKUX BEITUUUH, IPU ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 U3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

e HCCIEA0BATh 3aBUCUMOCTH (PU3NYECKUX BETMYMH C UCIIOJIb30BaHUEM MPSIMBIX
U3MEPEHUI. IPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJIbTATHI
MOJIy4€HHOU 3aBUCUMOCTH (PM3UUYECKUX BEJIIMYMH B BHJIE TAOIUI] U TPaUKOB,
JIENIaTh BBIBOJIBI 110 PE3Y/IbTaTaM HCCIIEJOBaHMS,

e coOusosaTh mpaBuiia 6e30MacHOro Tpy/ia MpU MPOBEACHUH HCCIeI0BaHUN B paMKax
y4eOHOT0 IKCIIEPUMEHTa, YUeOHO-HUCCIIEA0BATENIbCKOM U IPOSKTHOM 1€ TeNbHOCTH
C UCIMOJIb30BaHUEM U3MEPUTETBHBIX YCTPONCTB U 1TaOOPaTOPHOro 000PYAOBAHNUS;

e pemaTh pacy€THHIE 3a/1a41 C SIBHO 33aHHOM (hU3NYECKON MOEIbIO, UCIIOIb3YS
¢duznyecKkne 3aKOHbI U IPUHIIMIIBI, Ha OCHOBE aHaJIW3a YCJIOBUS 33J]a4l BHIOMPATh
(bu3nUeCKy0 MO/IETb, BBIICIATh (hU3NYECKHE BETUYHHBI U (YOPMYIIbI,
HEoOXOouMBbIe i €€ pelIeH s, IPOBOJUTH PacUEThl U OLIEHUBATh PEaTbHOCTh
MOJYYEHHOT0 3HaYeHUs (PU3NIECKON BETUUHHBI;

e peuaTh KaueCTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTHYECKU HEMPOTUBOPEUYHUBYIO
LIENIOYKY pacCyKIEHUI C ONIOPOH Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYEeCcKUe SIBIICHUS;

e HCIONB30BATh MPU PEUICHUN YUEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALIMOHHbIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALUU U IPEICTABICHUS
y4eOHOI U HAyYHO-TIOMYJISIPHON MH(POPMALIKH, TTOTyYEHHON U3 Pa3IHYHBIX
UCTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATh MOJydaeMyr0 HH(OpMaIHIo;



e OOBICHATH MPUHIUIBI JCHCTBHS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3iaryaTh yCIOBHS UX OE€30MAaCHOTO MCIOIh30BAHUS B TIOBCETHEBHOM KU3HU,

e TPUBOAUTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKH, B 00BIACHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

e HCIOJB30BATh TEOPETUYECCKHUE 3HAHUS 110 (PU3HKE B MOBCETHEBHOM JKU3HU /TS
obecrnieueHus 6€30MacHOCTH MpU 00pallleHuu ¢ MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBaMH, JJISi COXPAHEHUS 3/J0POBbS U COOIIIOACHUSI HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPYXKAIoIIel cpee;

e paboTaTh B IpyINIE C BHINOJHEHHEM PA3ITUYHBIX COIUAIBHBIX POJICH, TNIAHUPOBATh
paboTy rpynimbl, palliOHAILHO PACIPEIENSITh 00sI3aHHOCTH U TUIAaHUPOBATH
JESTEIbBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aI€KBaTHO OLIEHUBATh BKJIAJ Ka)KJ10T0
U3 YUaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPUBAEMOi POOIEMBI.

Coaep:kanue yueOHOro npeamMera

10-1 kjacce

Paznen 1. ®uzuka u METOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupoze. Hayunele MeTopl MO3HAHUA OKpYXKarowero mupa. Posis
HKCHEPUMEHTA U TEOPUH B IIPOLECCe TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (hU3HKe.

MOI[GJ'II/IpOBaHI/Ie (I)I/IBI/ILICCKI/IX SIBJICHUH U IIpoHecCoOB. HaquLIe runote3bl. PU3nYecKrue
3aKOHBI 1 TCOPHH. FpaHI/IHI)I MNPUMCHUMOCTHU (1)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBHA.

Poinb 1 MecTo ¢pu3nKu B GOPMHUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUDA, B
MPaKTUYECKON AESITEbHOCTH JIFO/IEH.

JeMoHcTpannmn

AHaJ'IOFOBI)IC 158 HHq)pOBI)IC I/ISMCpI/ITeJ'II)HBIC HpI/I60pI)I, KOMHI)IOTepHI)IC JTATYUKH.
Pa3nea 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe 1BUkeHUE. OTHOCUTEIBPHOCTh MEXaHUUECKOTO IBMKeHUsA. Crucrema oTcuéra.
Tpaexropus.

[epemerenue, ckopocTh (CpelHss CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPCHHE
MaTepHaIbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMBbI KOOpAUHAT. CI0KEeHUE MepeMeIeHU I
U CJI0’KEHHUE CKOPOCTEM.

PaBHOMepHOC " paBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABUXKCHUC. rpa(I)I/IKI/I 3aBUCHUMOCTH
KOOpAuHaT, CKOPpOCTH, YCKOPECHUA, ITYTU U ICPEMCIICHU A MaTepHaHBHOﬁ TOYKH OT BPEMCHH.

CBobOogHoe nageHue. Y cKopeHrne CBOOOHOTO TaICHUS.
Kpuonuneiinoe nBuxenue. [IBuxeHre MaTepuaaIbHON TOUKH 110 OKPYKHOCTH C ITOCTOSIHHOM

10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTMHEHAsE CKOpocTh. [lepron u yactora
oOparmenust. LleHTpocTpeMUTENIEHOE YCKOPEHHUE.



TexHuyeckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHUE: CITUAOMETD, ABMKEHHUE CHAPSIIOB,
LIETIHbIE U peMEHHBIE TIEPEAAUU.

JlemoHCTpanuu

e Mogeinb cuctemsl 0OTCUETA, IUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK
JBUKCHUS.

o IIpeoOpazoBanue ABMKEHHH C HCIIOJIb30BAHHEM MIPOCTHIX MEXAHU3MOB.

o IlaneHue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

o Habmonenue aBrkeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY U
TOPU30HTAIIBHO.

e l3MepeHne ycKopeHus: CBOOOAHOTO MAACHHUS.

o Hamnpasnenue ckopocTy Ipy JBUKEHUH 110 OKPY>KHOCTH.

o YYeHHYECKHIi SKCIEPUMEHT, JIAOOpaTOpHBIE paOOTHI

e l3yueHue HEPaBHOMEPHOTO ABM)KEHUS C LIEJIBIO ONIPEEICHUS] MTHOBEHHON
CKOPOCTH.

e HccnenoBanne COOTHOLIEHUS MEXKY ITYTSIMH, IPOUIEHHBIMU TEJIOM 32
[OCJI€I0BATEIbHBIE PABHbBIE IPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIJIIO.

o N3yyeHue ABMKEHUS LIAPUKA B BI3KOU KUIKOCTH.

o N3ydeHue nBHXKEHHUS TeNa, OPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. lunamMuka

[Ipunnnn otHOcuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroTona. IHepunanbHbIe CUCTEMBI
oTcuéra.

Macca tena. Cuia. [Ipuanun cynepnosunuu cui. Bropoii 3akoH Hetotona s
MaTepHabHON TOUKHU. TpeTuii 3akoH HproTOHA 1711 MaTe€pHabHbBIX TOYEK.

3akoH BceMHUpHOro TAroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Buabl Tpenust (okosi, ckonbxenus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHHUs CKOJIBXKEHUS U cuita TpeHus nokos. Koagduuuent tpenns. Cuiia conpoTUBIECHUS
IIpY ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTymarenbHOe U BpamaTeIbHOE IBUKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpaliCHus. IIneuo cunel. YcnoBus PaBHOBECHA TBépHOFO
TCIAa.

Texundeckue yCTpOI\/'ICTBa M IIPAKTUYCCKOC NPUMECHCHUEC. IIOAMMITHUKY, IBHKCHNUEC
HCKYCCTBCHHBIX CITYTHUKOB.

JlemoHCTpanuu

o JSIBneHue uHepuUH.

e (CpaBHEHHME MacC B3aMMOACHCTBYIOIINX TE.

o Bropoii 3akoH HeroTOHA.

o H3mepenue cui.

o Crnoxenue cui.

e 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMaIHH.

o HesecoMocTs. Bec Tena npu yCKOPEHHOM IOABEME U IAJACHUH.



o (CpaBHEHME CWJI TPEHUS NTOKOS, KAUEHUS U CKOJIbKECHUSI.

o VYcroBus paBHOBECHUS TBEPAOIO Teia. Buabl paBHOBECHS.

e VY4YeHHYECKUH IKCIIEPUMEHT, JabopaTopHbIE pabOThI

e l3yueHue nBWXKEHUs OpyCKa MO HAKJIOHHOM TIOCKOCTH.

o HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIINX B IPYKUHE U
PE3MHOBOM 00pasiie, OT ux Aedopmaruu.

o HccnenoBanue ycaoBUi paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPaLCHUS.

Tema 3. 3ak0oHBI COXpaHeHHsI B MEXaHUKeE

Wmmynsc MaTepranbHOM TOUKH (Tea), CHCTEMbl MATePHATIbHBIX TOUCK. VIMITYIIbC CHITBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXpaHEHUs UMITyJibca. PeakTUBHOE IBUIKEHHE.

Pabota crisl. MOIIHOCTE CHJIBL.

Kunernueckas sneprust MarepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETUYECKON
SHEpPrUHu.

[TorenunanesHas sueprust. [loreHunanbHas 3Heprus ynpyro 1e(opMupoBaHHON MPYKUHBI.
[TorennuanpHast SHEpryst Tes1a BOJU3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHble U HEMOTEHIUAIbHBIE CUJIbL. CBsI3b Pa0OTHl HEMOTEHIMAIBHBIX CUII C
M3MEHEHHEM MEXaHMUECKOW SHEPIUu CUCTEMbI Tell. 3aKOH COXPaHEHHs MEXaHUYECKOM
SHEPTrUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE. BOJOMET, KONEP, MPYKUHHBIN
MIACTOJIET, IBUYKEHUE PAKET.

JlemoHCTpanuu

e 3aKOH COXPAaHEHHUS UMITYJIbCA.

e PeakTuBHOE BUKEHHE.

o Ilepexon noTeHIMAIBHON 3HEPTUN B KHHETUYECKYIO U 00paTHO.

e Y4YeHHYeCKH HKCIIEPUMEHT, JJabOpaToOpHbIEe pabOThI

e l3yuenue abCOIIOTHO HEYIIPYTOrO y/Aapa C MOMOIIBIO JBYX OJJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

e lccnenoBanue cBsA3M pabOTHI CUJIbI C U3MEHEHHUEM MEXaHMUECKON YHEpruH Tejla Ha
IIPUMEpPE PaCTSHKEHUSI PE3MHOBOTO JKI'yTa.

Paznen 3. MouiekyJsipnasi pU3NKa ¥ TEPMOTMHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOI TeOpUH

OcCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPHUH U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBmwxkenue. {uddysus. Xapakrep ABHKSHUS U B3aUMOICHCTBHS YaCTHI]
BemiecTBa. Mojeu CTPOCHHS Ta30B, JKUIKOCTEH U TBEPBIX TET H OOBSICHEHNE CBONCTB
BEILIECTBA Ha OCHOBE 3TUX MoJeneil. Macca u pazmepsl Mmosekyi. KonnuecTBo BelecTsa.
[TocrossuHas ABorajpo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUUECKON TEOPUU
HJeanbHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeTHeH KHHETHIECKON IHEPTUN



TEIUIOBOrO ABWKEHMS yacTull rasza. [llkana temneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpaBuenue Menaeneesa—Knaneiipona. 3akon /lanprona. M3ompoieccsl B HaeaIbHOM Tase ¢
MTOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBieHle n30MpoLecCcoB:
n30TEepMa, U30X0pa, n3obapa.

TexHuueckue ycTporucTBa M MPAKTUYECKOE IPUMEHEHHUE. TEPMOMETP, OapOMeTp.
JlemoHCTpanuu

e OmnbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu Monexys
OPraHUYEeCKUX COCIUHEHUM.

e OnbITel 10 U Py3Un KUAKOCTEH U Ta30B.

e Mopaenb GpOYHOBCKOTO JBUXKEHUS.

e Mogensb onbiTa LlTepHa.

e OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUS.

e Mogenb, WILTIOCTPUPYIOIIAs MPUPOAY JAaBICHUS T'a3a HA CTEHKU COCY/A.

e OnBITHI, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, H30IPOIIECCHI.

e YUEHUYECKHil SKCIEpUMEHT, Tab0paTOpHBIE paOOTHI

e Ompenenenne Macchl BO3yXa B KJIACCHON KOMHATE HA OCHOBE M3MEPECHUI 00hEMa
KOMHATBI, 1aBIICHUS U TEMIIEpaTypbl BO3yXa B HEH.

e HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUSI Pa3pekKeHHOTO rasa.

Tema 2. OcHOBBI TEPMOIMHAMHUKH

TepmoauHaMuueckas cucteMa. BHyTpeHHSS SHEPTUs TEPMOAMHAMUYECKON CUCTEMBI U
criocoObl e€ n3MeHenust. Konnyectso temnoTsl v pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO MACAIBHOIO raza. Buabl Temonepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIHS,
n3ilydeHue. Y IenbHas TeII0EMKOCTD BellecTBa. KoMMuecTBO TEMIOTHI IPH TEMJIONEpENaye.

[TonsiTre 06 anuabatHom nporuecce. [lepBolit 3akoH TepMoanHaMUKH. [IpuMeHeHue nepBoro
3aKOHa TEPMOAMHAMUKH K H3omporeccaM. [ padudeckas natepnperanus paboThl rasa.

BTOpOfI 3aKOH TCPMOJUHAMUKHU. H606paTI/IMOCTB mponeccoB B IpUPOAC.

TennoBele MammHbl. [IpuHIMIBL AECTBUS TEMIOBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
TeruIoBbIX ManMHax. Koadduuuent noneznoro aercteus terioBoit MamuHel. Luki Kapao
U €ro KO3 PUIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOrHYeCKue MpoOIeMbl TEIIIOIHEPTETHKH.

TexHru4eckue ycTpoucTBa U NPaKTUYECKOE IPUMEHEHHUE. IBUTAaTEIb BHYTPEHHETO CTOPAHMS,
OBITOBOM XOJIOAMIBLHUK, KOHAUIIUOHED.

JlemoHCTpanuu

o l3MeHeHUWe BHYTPEHHEW YHEPTUU Tella IIPH COBEPIICHUH pabOTHI: BBUIET IPOOKH U3
OYTBUIKH 1O/ JCWCTBUEM CKATOTO BO3yXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe
nyTéM TpeHus (BUICOIEMOHCTPALIHS).

o l3MmeHeHme BHyTpeHHEH dHepruu (TeMIepaTypbl) Tela Ipyu Teruionepeaaye.

e OnbIT 10 aIMa0ATHOMY PACHIMPEHUIO BO3/yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

e Monenu napoBoit TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTHBHOTO
JIBUTATEIIS.

e Y4YeHHUYECKHIi SKCIIEPUMEHT, JIaOOpaTOpHbIE paOOTHI

e H3MepeHue ynenbHOM TEMI0EMKOCTH.

Tema 3. ArperaTHblie cOCTOsIHUS BelllecTBa. @a30Bble Mepexo/ibl



[TapooGpa3oBanue u koHneHcanus. Mcmapenue u kunenue. AGCOTIOTHASE K OTHOCUTEIbHAS
BJIQKHOCTH Bo3/1yxa. HackleHHblii map. Y ienbHas TersaoTa napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JABJICHUA.

Teépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
XKunkue kpucramisl. CoBpeMeHHble MaTepuaisl. [naBienue u kpucramumzanus. Y aeibHas
teruiora miasneHus. Cyonumanus.

ypaBHeHI/Ie TEII0BOro OanaHca.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOIMH MOJYyYEHUsI COBPEMEHHBIX MaTE€PUaIOB, B TOM YHUCIIE
HaHOMAaTEpHaJIOB, 1 HAHOTEXHOJIOTHH.

JlemoHCTpanuu

o (CBoiicTBa HACBHIIIEHHBIX MTAPOB.

o Kunenue npy noHWKEHHOM JAaBICHUHU.

e Cnoco0Obl U3MEPEHHS BIAKHOCTH.

o HaOntonenue HarpeBaHus U TUIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.
o JlemMOHCTpanus KpUCTaJLIOB.

e YUEHUYECKHIl SKCIEpUMEHT, Tab0paTOpHBIE paOOTHI

e H3MepeHHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pazjnen 4. DaekTpoauHaMuKa
Tema 1. DnexkTpocTaTuka

9J'IeKTpI/138.I_II/I$I TCII. 3HCKTpH‘ICCKHﬁ 3apsn. ﬂBa BHU/JA SJICKTPUYICCKHUX 3apPAI0B. HpOBOI[HI/IKI/I,
AUDJICKTPHUKHU U MMOJIYIIPOBOAHUKU. 3aKkoH COXPAaHCHUA SJICKTPUICCKOI0 3apsaa.

B3aumopeiictsue 3apsoB. 3akoH Kynona. TouedHblil 2JIEKTPUYECKH 3apsl.
OnexTpuueckoe nojie. Hanpspk€HHOCTH 3neKTpuueckoro nois. [IpuHnun cynepno3unuu
JIEKTPUYECKUX MOJIeH. JINHUY HaNPs>KEHHOCTU MIEKTPUYECKOTO MOJIS.

Pabora cun SJICKTPOCTATUYICCKOI'O I1OJIA. HOTeHI_[I/IaJ'I. Pa3HoCTh MHNOTCHIIMAJIOB. HpOBOI[HI/IKI/I
W JUIJICKTPUKU B DJICKTPOCTATUUCCKOM IIOJIC. I[I/IC)J'IGKTPI/ILIGCKaH IpOHUIACMOCTD.

3J'ICKTpOéMKOCTB. KOH,Z[CHC&TOp. 3HCKTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOPA. 3Hepr1/151
3apsKCHHOTI'O KOHACHCATOpA.

TexHrnueckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: AIEKTPOCKOII, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKAas 3alIUTa, 3a3eMIIEHUE JEKTPOIPHOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIHI
anmapar, CTpyWHBIA IPUHTED.

JlemoHCTpanuu

e VYCTPOWCTBO U MPUHUMUII ACUCTBUSA IJIEKTPOMETPA.

o B3saumopeilicTBuEe HaIEKTPU30BAHHBIX TEIL.

e DJIEKTPUYECKOE I10JIE 3APSKEHHBIX TEI.

o IIpOBOIHUKH B 3IEKTPOCTATHYECKOM IOJIE.

e DJEKTpOCTaTUYECKAs 3alUTa.

o JIMDNEKTPUKH B DJICKTPOCTATUYECKOM IOJIE.

e 3aBHUCHMOCTb 3JIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOpa OT IUIOIAH IJIACTHH,
paccTOsTHUSA MEXy HUMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.



e DHeprus 3apsHKEHHOTO KOH/IEHCATOPA.
e Y4YeHHUYECKHIi SKCIIEPUMEHT, JIaOOpaTOpHbIE pabOTHI
o M3mepenne 31eKTpOEMKOCTH KOHJICHCATOPa.

Tema 2. IlocTostHHBIN JIeKTPUYecKuii TOK. Toku B pa3jIMuHbIX cpeaax

DJICKTPUUSCKUN TOK. Y CJIOBHSI CYIIIECTBOBAHUS DJIEKTPUIECKOrO TOKA. ICTOUHHMKH TOKA.
Cuia Toka. [TocTOSIHHBII TOK.

Hanpsixenue. 3akon OMa 17151 ydacTka LEMu.

BHGKTpI/I‘leCKOC COIIPpOTUBJICHHE. Yﬂeanoe COIIPOTUBJICHHUE BEIICCTBA. HOCJ’ICI[OB&TCJ'II)HOC,
napajjieJibHOC, CMCIIAHHOC COCANHCHUC ITPOBOAHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTE 3JIEKTPHUYECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH OMa 11t
MOJIHOM (3aMKHYTO!) 3JIeKTpUUecKoit enu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs TPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

3HeKTpI/I‘leCKI/Iﬁ TOK B BaKyyM¢€. CsolicTBa QJICKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHAsI U IPUMECHAs IPOBOJUMOCTD IOJIYIIPOBOIHUKOB. CBOMCTBA
p—n-nepexona. [lonynpoBoAHUKOBBIE TPUOOPHI.

9HeKTpI/I‘IeCKI/Iﬁ TOK B PaCTBOpaAX U paciuiaBaX 3JICKTPOJIUTOB. SJICKTpOJ'II/ITI/I‘{eCKaH
JUucconuanus. 3J'I€KTpOJ'H/I3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus.
[Tna3zma.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE. aMIIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHMKHU TOKA, 3JIEKTPOHArpeBaTelIbHbIe IPUOOPHI, 3JIE€KTPOOCBETUTENbHbIE TPUOOPHI,
TEPMOMETP CONPOTUBIIEHUSI, BAKYYMHBIN JHOJ, TEPMUCTOPBI U (OTOPE3UCTOPHI,
MIOJIYIIPOBOXHUKOBBIN THOJ, FaJbBaHUKA.

JlemoHCTpanuu

e l3MepeHue cuibl TOKa U HAIIPSKEHUS.

e 3aBHCHMOCTb CONIPOTUBJICHMSI IUJIUHAPUYECKUX TPOBOAHUKOB OT JAJIMHBI, TUIOIIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

o (CMemaHHOE COEMHEHNE TPOBOJHUKOB.

o [IpsaMoe nzMepeHune aMeKTPOABHKYIIEH criibl. KopoTKkoe 3ambIkaHue
raJIbBAHUUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHMSL.

e 3aBHCHMOCTb COIPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

e IIpoBOAMMOCTb IEKTPOIHUTOB.

o HckpoBo# paspsa ¥ MPOBOAMMOCTh BO3AyXa.

e  OnHOCTOPOHHSS IPOBOAUMOCTD AUOAA.

e VY4YEHHYECKUH IKCIIEPUMEHT, JabopaTopHbIE pabOThHI

e l3yueHue cMEIIaHHOTO COEANHEHUSI PE3UCTOPOB.

o l3MepeHHe 2NEKTPOABIIKYILEN CHIIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COINPOTHBIICHUS.

o HabGmroaenue amexkTpoausa.



MesknpeamMeTHble CBSI3H

Nzyuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 kitacce ocymecTBiaseTcs ¢ ya€ToM
COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBsI3€el C KypCaMUu MaTCMaTUKH, 6I/IOHOFI/II/I, XUMHUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIC TTOHATHS, CBSI3aHHBIE C H3YYCHHEM METOJIOB HAYYHOI'O ITO3HAHMS. SBJICHHUE,
Hay4yHbIN (aKT, rUnoTe3a, (pu3nUecKas BeIUYUHA, 3aKOH, TCOPHsl, HA0JI0ICHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPCHHE.

MaremMaTHKa: peleHre CUCTeMbl YypaBHEHUH, TuHeiHas QyHKIus, napadboia, runepoona, ux
rpaduKu 1 CBOICTBA, TPUTOHOMETPUYECKUE (PYHKLIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX IPOEKIIMH Ha OCU KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: mexanndeckoe ABMKEHHUE B KUBOU npupoae, Auddys3us, ocMoc, TeriooOMeH
YKMBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIauH, TEINIOBOE PABHOBECHE), DIICKTPHUCCKUC SIBJICHHSI
B KUBOM TIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUEC aTOMOB U MOJICKYIJI, MOJIb BEIICCTBA,
MOJIsIpHasa Macca, TCIJIOBBIC CBOMCTBaA TBépIII)IX TCII, )KI/II[KOCTeﬁ H Ia30B, 2JICKTPHYCCKUC
CBOMCTBa MCTAJJIOB, 3JICKTPOJIUTHYCCKAA AUCCOIUAlUs, IaJIbBaAHHUKA.

I'eorpadus: BnaxXHOCTh BO31yXa, BETPbI, 0APOMETP, TEPMOMETP.

TexHounorus: npeoOpa3oBaHue JBUKEHHUM ¢ UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TeXHHKE, MOIIMITHUKH, UCTIOJb30BAHUE 3aKOHA COXPAHCHHUS UMITYJIbCa B TEXHUKE (pakera,
BOJIOMET W JIpyTHUE), IBUTATEIh BHYTPEHHETO CrOPaHus, MapoBasi TypOHHa, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUY MOJIYyYEHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM
4KCJIe HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTUH, DJICKTPOCTATUYECKAs 3AIUTa, 3a3EMIICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIHM MPUHTED, JEKTPOHArpeBaTesIbHbIe TPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11-1 kiaace

Paznen 4. DaekTpoauHaMunka

Tema 3. MaruuTHoe moJie. DJIeKTPOMATHUTHAS HHAYKIHS

IToctosiHHBIE MarHUTHI. B3anMonelicTBHE NOCTOSTHHBIX MarHUTOB. MaruutHoe noje. Bektop
MarHuTHOM MHAYKIMH. [[puHIMI Cyniepno3nnuy MarHuTHBIX NMOJe. JINHUM MarHuTHON
nHAyKuuu. KapTtuHa TuHUI MarHUTHOW MHAYKLIMHU OJI TOCTOSIHHBIX MarHuTOB.
MarauTtHoe nose NpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIIMNA MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJIHMKA, KATYIIKH C TOKOM.
OmneIT Opcrena. BzanMmoaelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHiia, e€ Monyib 1 HanpasiieHue. [[BkeHue 3apspKeHHOW YacTUIIbl B OJTHOPOAHOM
MarHuTHOM ToJie. Pabota cuisl Jlopenma.



SIBrieHnE NEKTPOMarHuTHOM MHAYKIMH. [IoTOK BEeKTOpa MarHUTHOW UHIYKIIUH.
DNEeKTPOABMKYIAsl CUJIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKLIuu Papazes.

BuxpeBoe anekTpudeckoe mosie. NEKTPOABIKYILAs CUjla UHIYKIUU B IIPOBOIHUKE,
JBIDKYILIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NuaykTHBHOCTE. SIBICHNE CAaMOMHAYKIIUU. DICKTPOABIKYIIIAS CHUIa CAMOUHIYKIIHH.
DHeprus MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.

DNeKTPOMarHuTHOE IOoJIe.

TexHuueckue YCTpOﬁCTBa M IIPAKTHUYCCKOC IPUMEHECHUEC. IIOCTOSIHHBIC MAarHUThI,
QJICKTPOMArdHMThI, 3JICKTPOABUI'ATCIIb, YCKOPUTECIN 3JICMCHTAPHBIX YaCTUL, THAYKIIMOHHAA
I1CYb.

JlemoHcTpamuu

e OmnsIT OpcTena.

e OTKJIOHEHUE 3JIEKTPOHHOrO IMy4YKa MAarHUTHBIM I1OJIEM.

o JIMHUM MHAYKINUN MarHUTHOTO IOJIA.

o B3saumopaeiicTBue AByX IPOBOJIHHUKOB C TOKOM.

e Cuna AmMmepa.

o JleiictBue cuibl JIopeHIIa Ha MOHBI AJIEKTPOJINTA.

o JSIBnEHME 2JIEKTPOMAarHUTHON MHIYKLUH.

o [lIpaBuno Jlenua.

e 3aBHCHMOCTb DJIEKTPOABUKYIIEH CUIIBI MHAYKIIUHA OT CKOPOCTU U3MEHEHUS
MarHMTHOT'O TIOTOKaA.

o SIBneHME caMOMHAYKLHUU.

e YUEHUYECKHl 3KCIIEpUMEHT, 1a00paTOpHbIE paOOTHI

e l3yueHue MarHUTHOIO MOJISI KaTYIIKU C TOKOM.

o HccnenoBanue nelcTBUSA NOCTOSSHHOTO MarHATa HAa PaMKY C TOKOM.

e lccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON MHAYKIIMH.

Pa3nea 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanu4eckue M 3JIeKTPOMArHUTHbIE KoJIeOaHUs

KonebarenbHas cucrema. CBOOOJHBIE MEXaHUYECKHE KoeOaHus. ['apMoHnueckue
kosieOanus. [lepuon, gacrora, ammunryaa u ¢asa konedanuid. [Ipy>kMHHBIN MasTHUK.
MaremaTHueckuii MassTHUK. Y paBHEHHE rapMOHMUYECKUX Kosebanuil. [IpeBparienue sHepruu
IIPY TAPMOHUYECKHUX KOJIEeOaHUX.

Koneb6arenpnbiii KoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHHUS B UJI€aTbHOM
KoJe0aTeTbHOM KOHTYpE. AHAJIOTHS MEXKy MEXaHHUYECKUMHU U DJIEKTPOMATrHUTHBIMU
konebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS YHEPTUU B UJICATHHOM
KoJe0aTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaronux KojaeOaHusX. BeIHYKICHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KoJeOaHu .

IlepemennsbIit Tok. CHHYCOUJAJIbHBIN IEpEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYAHOE U IEHCTBYIONICE 3HAYEHUE CUIIBI TOKA U HAIIPSYKECHUS.



Tpancdopmarop. [IponsBoncTBo, nepenada u NOTPEOICHUE IIEKTPUIECKONW SHEPTHH.
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE 3IEKTposHepruu. KynpTypa ucnoiab30BaHus
AJIEKTPOIHEPTIUU B MOBCETHEBHOM KU3HHU.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, T€HEPaTOp
MEPEMEHHOT0 TOKA, JIMHUH JICKTpOIepeaay.

JlemoHCTpanuu

e HccnenoBanue napaMeTpoB KOJIeOaTeIbHON CUCTEMbI (ITPYKUHHBINA UITH
MaTeMaTHYECKUN MasTHUK).

o HalGmroneHue 3aTyxarmux Kojie0aHui.

o HccnenoBanue CBONCTB BBIHYX/IEHHBIX KOJIEOAHHIA.

o HaOmtonenue pezonanca.

e (CB00OOIHBIC AIIEKTPOMATHUTHBIC KOJICOAHUSI.

e OcuuuiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA W HAMIPSKEHUS OT BPEMEHH) JIsI
AIIEKTPOMArHUTHBIX KOJICOAHUH.

o Pe3oHaHC npH nocienoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKU
WHIYKTHBHOCTH U KOHJICHCATOPA.

e Mogenb TMHUH SIEKTPONEepeayu.

e YUEHUYECKHIl 3KCIIEpUMEHT, 1a00PATOPHbIE paOOTHI

e lccnenoBaHue 3aBUCUMOCTH MEpUO/ia MaNbIX KoJeOaHU Ipy3a Ha HUTH OT JUIUHBI
HUTH U MacChI Tpy3a.

e lccnenoBaHue nepeMEHHOTO TOKA B LIETIH U3 MOCIEA0BATEIBHO COCTUHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKue H JIEKTPOMArHUTHbIE BOJTHBI
Mexanuyeckue BOJHBI, YCIOBHS pacnipocTpanenus. [lepuoa. CKopocTh pacripocTpaHeHUs U
muirHa BosHEL. [lonepeuHsie U mpoaonbHble BoMHBL MHTepdepenius u nudpaxius
MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmHas
opueHTaius BeKTopoB E, B, V B anexkrpomarauTHoii BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)K€HHE, MpeIoMIIeHre, MoJspu3anus, rudpaxius, narepdepennns. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.
[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe 27IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUUMIBI paTUOCBS3U U TeNEBUACHUS. Paguonokanus.
DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEeIbl.
Texanveckue ycTporcTBa U MPaKTUUECKOE TPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE U MEJIMLIMHE, Pajap, paIuONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.
JeMoHcTpauuun

e (OO6pa3zoBaHue U pacIpoOCTPaHEHUE TIOTIEPEYHBIX U MTPOJIOTHHBIX BOJIH.

o Komnebmomeecs Teo Kak UCTOYHUK 3BYKA.

o HaOmonenne oTpakeHHs U MPETOMIICHHUS MEXaHUYECKUX BOJIH.
o Habmonenue untepdpepeHny u 1udpakuy MEXaHUUYECKUX BOJIH.



e 3BYKOBOI pe30HaHC.

o Habmionenue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYION M YaCTOTOM
KoJIeOaHU .

o HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IIPEIIOMIICHUE,
noJsipuzanus, tudpakuus, uHTepdepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacnpocTpaHEHUE CBETa B OTHOPOJHOU Cpee.
JIy4 cBera. ToyeuHbI ICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaskeHus cBeta. [loctpoenue n3o0pakeHuil B INIIOCKOM
3epKaje.

[Tpemomitenue cBeTa. 3aKOHBI TPEITIOMIICHUS CBETAa. AOCOIIOTHBIN ITOKA3aTe b MPEIOMIICHHS.
[TomHOe BHYTpeHHee oTpakeHue. [IpeesibHbIi yrodl MOJHOTO BHYTPEHHETO OTPasKEHHUS.

Jucnepcus ceera. CioxxHbINM cocTaB Oenoro cera. L[BeT.

Cobuparoiyie 1 paccenBaroiiye J1MH3bl. ToHKas nH3a. POKYCHOE PacCTOSHUE U ONTHYECKast
cuJ1a TOHKOM JuH3BL. [TocTpoeHne n3oopaxeHuii B COOUPAIOINX U PAaCCEUBAIOLIUX JTHH3AX.
®opmyJia TOHKOH JUH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonroBas ontuka. MaTepdepennns cBera. KorepeHTHBIC HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHUMYyMOB 1 MUHUMYMOB B HHT€PPEPEHIIMOHHON KapTHHE OT JIBYX CHH(Da3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxius csera. Judpakunonnas pemérka. Y ciaoBrue HaOM01eHUS ITaBHbIX MAKCUMYMOB
IIpY MaJJ€HUH MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PPAKLMOHHYIO PEILIETKY.

[Tonspuzanus ceera.

TexHu4eckue ycTpoicTBa U MpaKTUYECKOe MPUMEHEHNE: 0UKH, JIyna, poToarnmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEIECKOI, BOJOKOHHAs ONTHKA, JU(PPAKIIHOHHAS
pemeETKa, OISTPOULL.

JlemoHCTpanuu

o [lpsMonuHeliHOEe pacpOCTpaHEeHUE, OTPAKEHUE U MPEIIOMIICHHE CBETA.
OnTuueckue npuodopsl.

o IlonmHoe BHyTpeHHee oTpaskeHrue. Mojenb CBETOBOIA.

e lccnenoBanue cBOMCTB M300pakeHU B JTMH3AX.

e Mogenu MUKpPOCKOIIA, TENEeCKOTa.

o HabGmronenue nuntepdepeHImu ceera.

o Habmtonenue nudpakiiuu cBera.

o HaOmtonenue qucnepcuu cBeTa.

o [lonmyyeHue crekTpa ¢ MOMOIIBIO IPU3MBI.

e [lomydyeHue cnekTpa ¢ TOMOUIBI0 TUPPAKITMOHHON PEIIETKH.

o Habntonenue monsipuszanuu CBeTa.

e VY4YeHHYECKUH IKCIIEPUMEHT, JabopaTopHbIE pabOThI

o l3MepeHue mokasaress mpeIoMIICHHSI CTEKIIA.

e HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

o Halbnronenue qucnepcuu cBeTa.



Pa3nen 6. OcHOBBI cHIENHAILHON TEOPUHM OTHOCUTEJIHLHOCTH

['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU MeXaHUKH. [TocTynarsl crienuaibHONM TEOpUr
OTHOCUTEIbHOCTH: UHBAPUAHTHOCTH MOJIYJIsI CKOPOCTH CBETA B BaKyyMe€, MPUHIIUII
OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILLEHUE JUINHBI.
DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYIHLCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs TOKOSI.
Pa3nea 7. KBantoBas pusznka

Tema 1. DjieMeHTbI KBAHTOBOIM ONTHKH

®otonbr. ®opmyna [Inanka cBsi3u 3HEprun (HOTOHA C €ro YaCTOTON. DHEPTHUs U UMITYJIbC
¢dotoHa.

Otkpeitre u uccnenoanue Gorordpdexra. Oneiter A. I'. Cronerosa. 3akons! poTodddekra.
Ypasaenue DitamteitHa 11 poroaddexra. «KpacHas rpanuna» dpororddekra.

Hasnenue ceera. OnwiTel [1. H. JIeOenena.
XHUMHUYECKOE JICVCTBHUE CBETA.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: (POTO3IEMEHT, (HOTOJATUHK,
COJIHEYHas Oatapes, CBETOAMOI.

JlemoHCTpanuu

e ®oto3(PeKT Ha YCTAHOBKE C ITMHKOBOM TIJIACTHHOM.

o HccnenoBanue 3aKk0HOB BHEUIHETO (HOTOdPdeKTa.

o Cseroauon.

o Conneynas Garapes.
Tema 2. CTpoenne aToma
Mopens aroma Tomcona. OnbiTel Pesepdopa o paccesauto o -uactuil. [Imanerapras
Mmojienb atoma. [loctynatsl bopa. Mznydyenue u norsomienrne GOTOHOB MPH NEPEX0JIE aTOMa
C OJTHOTO YpOBHsI HEPIUH Ha Apyroi. Buael ciekTpoB. CIIEKTp ypOBHEW dHEPTHH aTOMa
BOZOpOAA.
BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopryckynsipHO-BOJIHOBOM Tyalu3M.

CnoHTaHHOE U BBIHY)XXJICHHOC U3TYUCHUC.

TexHn4ecKkue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHHUE. CIIEKTPAJIbHBIN aHAJIN3
(cmextpockor), azep, KBaHTOBBII KOMITBIOTED.

JlemoHCTpanuu
e Moguens onsiTa Pesepdopra.

. OHpe;[eneHHe JAJIMHBI BOJIHBI JIa3cpa.
o HabGmoneHnue MTMHEHYATHIX CTICKTPOB H3TyUCHUS.



o Jlazep.

e Y4YeHHUYECKHIi SKCIIEPUMEHT, JIaOOpaTOpHbIE pabOTHI

o HabGmonenue MMHENYATOTO CHIEKTpA.
Tema 3. ATomMHOE SIAPO
DKCIepUMEHTHI, JOKa3bIBAIOIINE CII0KHOCTh CTPOCHHUS siipa. OTKpPHITHE PaInOaKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpeeneHno cocTaBa paaroakTUBHOTO u3ydeHus. CBoicTBa

anb(ba-, 66Ta', raMmMa-u3JIydCHUsI. Binsaue PaanOaKTHUBHOCTH HA XXUBBIC OPraHU3MBEI.

OTkpeITHE IPOTOHA U HeWTpoHa. Hykmonnas mozens siipa [ eiizen6epra—lBanenko. 3apsn
anpa. Maccosoe uncio saapa. M3oromnst.

Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydenue. 3aKoH
PaIMOAaKTUBHOIO pacmaja.

DHeprus CBS3M HYKJIOHOB B siape. SnepHbie cuibl. JleekT Macchl sapa.
S nepubie peakuuu. JlejieHue u CUHTES sAJIEp.

S nepusiii peaktop. Tepmosaepusiit cunres. [IpobiaeMbl 1 MEPCHIEKTUBHI sIEPHON
SHEPTEeTUKHU. DKOJOTUUECKHUE ACTICKTHI SIIEPHOIN YHEPTETHUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YaCTHULL.
dyHnameHTaIbHbIE B3auMoAeHcTBUSA. EquHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHUE: T03UMETp, Kamepa BunbcoHa,
SJIEpHBIN peakTop, aToMHas 6omOa.

JleMoHCTpanuu

o CY€TunK HOHM3UPYIOLIMX YACTHIL.

e YUEHUYECKHIl 3KCIIEpUMEHT, 1a00PaTOPHbIE paOOTHI

o UccnenoBanue TpekoB 9acTul] (110 rOTOBBIM (hoTorpadusim).
Pazgen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3MKHU
Oransl pa3BUTHS aCTPOHOMUHU. [IpHKiIagHOE 1 MUPOBO33pEHYECKOE 3HAYEHNE ACTPOHOMHUH.
Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, UX BUIUMOE ABHKECHHUE.
Conneunas cucrema.
Connue. Conneuynas akTuBHOCTb. MicTounuk sHeprun ConHua u 3B€311. 3BE3/1bI, UX
OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CIEKTPaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM MOCJIE10BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB» IS 3BE3]] TJIaBHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHee cTpoeHue 38€34. COBpEeMEHHbIE IIPECTABICHUS O

MPOUCXOKACHUH U 3BoJtoLMK COJHIIA U 3BE31. DTalbl KU3HU 3BE3I.

Muneunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue u nuxenue Connua B ["anaktuke. Tumbl
rajakTvk. PaguoranakTuku u kBazapbl. YEpHbBIE IBIPHI B sIAPAX FaJaKkTHK.



Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ia. Pazoeranue ramaktuk. Teopust
Bbonpmoro B3peiBa. PenukroBoe usinydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.
Hepewénnple mpoGiieMbl aCTpOHOMUM.
Yyenuueckrue HaOIOISHUS

Habmoienust HeBOOPYXEHHBIM TJ1a30M C HCIIOIb30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHHUH JIIIs
oTpeieNieHUs TIOJI0KEHUSI HeOeCHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3TUS
CeBepHOro noyymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [lyru.
O0o0maroniee NnoBTOpPEeHUE

Ponb ¢pusuku u acTpOHOMUU B SKOHOMUYECKON, TEXHOJIOTUYECKON, COIIMAIBHON U ATHYECKOM
cdepax AeaTeIbHOCTH YeIOBEKa, POJib U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHOM
HAYYHOH KapTHUHE MUPA, pOJIb GU3NIECKOI Teopur B (HOPMUPOBAHUH MIPEJCTABICHUN O
¢bu3nuecKoil KapTuHe MUpPa, MECTO GU3MUECKOI KapTUHBI MUpa B OOIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUM O IIPUPOJIE.

MemnpeuMeTnble CBSA3HU

N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4éTom
COJIEpKaTENIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHUSA, CBSI3aHHBIE C U3YYEHHEM METOJI0B HAY4YHOI'O ITO3HAHUS: SIBJICHUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NUYECKas BEJIMUMHA, 3aKOH, TEOPHs, HAOJII0ICHHE,
SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

MaremMaTHKa: pelieHie CUCTEMbI YpaBHEHHUH, TPUTOHOMETpUYEeCKHe (QYHKIIMU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX
MIPOEKIUH Ha OCH KOOPJMHAT, CJIOXKEHHUE BEKTOPOB, MPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKIIUH,
MIPU3HAKU N10J1001s TPEYTOJIbHUKOB, OIPEIeTIeHNE TUIONIaIU IUIOCKUX GUryp U o0bEMa Ted.

buonorus: snexTpuueckue sBICHUS B )KUBOW MIPUPO/JIE, KOJIeOaTeTbHbIC JIBUKCHUS B )KUBOI
MPUPOJE, ONTUYECKHUE SIBJICHUS B )KUBOM MPUPOJIE, NEUCTBUE PaAUallUK HA )KUBbBIC
OpraHU3MBbl.

XUMHSA: CTPOCHHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKast CTPYKTYypa TBEPABIX TEl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelETKH, CIIEKTPaIbHbBIN aHau3.

I'eorpacdus: MarHUTHBIE MOTIOCA 3EMITH, 3aJI€)KH MAarHUTHBIX Py, POTOCHEMKA 3EMHOM
MMOBEPXHOCTH, MIPEICKA3AHNIE 3EMIICTPSICCHHUIA.

TexHomorus. TNHUN QJICKTpOIEpEaad, reHepaTop NEPEMEHHOTIO TOKA, JICKTPOABUTaATCIIb,

WHAYKIIMOHHAS 11e4b, pajgap, paAMONpuEMHHEK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-nieus,
IIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, CONTHEYHas OaTapes.

Temaruuyeckoe MIIAaHUPOBAHME



10-1 kJjace

Ne
n/
n

HaumenoBanu
€ pa3[ieJioB H
TeM
NMPOrpamMMbI

KoauuecTBO 4acoB

Bcer
0

KoHTpo/bHBI
e padoThbI

IIpakTHYecku
e padoThbl

DiexkTponnbie (udpoBkIe)
oOpa3oBaTejbHbIE pecypchbl

Paznea 1. PU3UKA U METO/bI HAYYH

OT'O ITIO3HAHMUA

dusuka u Bubmuorexa PTUC «Mos
1.1 |MeTomer 5 mkosa» — lesson.academy-
" | Hay4HOTO content.myschool.edu.ru/03/1
MMO3HAHUSA 0
Wroro mo pazneny 2
Paznea 2.MEXAHUKA
Poccuiickas asexkTpoHHas
2.1 | Kunemaruka 5 IIKOJIa —
resh.edu.ru/subject/28/10/
2.2 | lunamuka 7 <..>
3aK0HBI
2.3 | coxpaHEeHHS B 6 1 1 <..>
MEXAHUKE
Hroro no paszneny 18

Pazgen 3S.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

3.2

OCHOBBI
TepMOI[I/IHaMI/IK
u

10

3.3

ArperartHbie
COCTOSIHUSI
BEIIECTBA.
®azoBbIC
MEePEXObI

Hroro no pazneny

24

Pazgen 4. 9JIEKTPOAUHAMUKA

4.1

DNEeKTpOCTaTUK
a

10

4.2

ITocTostHABIM
BIIEKTPUYECKUI
TOK. TOKH B
Pa3IMYHBIX
cpenax

12

Hroro no pasneny

22




[ToBTOpEeHUE 2 <..>
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 3
[TPOT'PAMME
11-1 kJaacce
KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne | HammenoBanue (uadpoBbe)
n/ | pasiesoB M TeM | Beer | Kontpoannsi | [lpakTudeck 06pazoBaTebHbIe
| HporpamMMBI 0 e paéoTsl ue padoThl pecypebl
Paznen 1.9JIEKTPOAUHAMUKA
MarHITHOE ose bubnuorexa ®I'UC «Mos
1.1 | Bnexer OMaFHI/IJ’lI“HI 11 1 3 mKoja» — lesson.academy-
' P content.myschool.edu.ru/03/
ast MHIYKIUS 11
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnyeckue u Pocculickas 351eKTpOHHAs
2.1 | BNeKTPOMarHuTH 9 1 IKoJia —
bIe KOJICOaHUs resh.edu.ru/subject/28/11/
Mexanuueckue u
2.2 | BNeKTPOMAarHuTH ) 1 <..>
bI€ BOJIHBI
2.3 | Ontuka 10 3 <..>
Hroro no pazaeny 24

Paznea 3.0CHOBBI C

NEIUAJTBHOM TEOPUA OTHOCUTEJBHOCTH

OcHOBBI
3.1 | creumaTBHOM 4 1 < >
Teopuu
OTHOCHUTEIIBHOCTH
Hroro mo pazaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
DIIeMEHTHI
4.1 | kBaHTOBOM 6 <..>
OTITHKHU
4.2 | Ctpoenue aroma 4 <.>
4.3 | AToMHOE SApO 5 <.>
Hroro no pasneny 15

Paznea 5.9JIEMEHTbBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 | DiaemMeHTHI

7

1

<...>




aCTPOHOMHH U
acTpou3uKu

Uroro no pazneny 7

Paznen 6.0BOBIIAIOIINEE IIOBTOPEHUE

6.1 Ob6o0maroree 4
HOBTOPEHHE

HUroro mo pazaeny 4

[ToBTOpenue 3

OBILEE

KOJIMYECTBO 68 4

YACOB I10

I[TPOT'PAMME




YYEBHO - METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

. ®dusmka, 10 xnacce/ KacbsnoB B.A., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Akumoneproe oo6mecTBo «M3parenscTBo«IIpocBenienne»

. ®dwusuka, 11 xmace/ Kacesnor B.A., O0mecTBo ¢ OrpaHIYeHHON OTBETCTBEHHOCTHIO
«JIPODAy; Aknnoneproe obmectso «M3marenbctBo«lIpocBeniennes

METOJUYECKUE MATEPUAJIBI JIJIA YUUTEJLA
[Iporpamma kypca ¢usuku 1 10—11 kinaccos. ba3ossiit yposens (aBTop B. A. KacbsHoB)
YMK «®Pusunka. 10 knacc. ba3zoBbiii ypoBeHb»

1. ®dwusuka. 10 kmacc. ba3oBeiil ypoBeHb. YUEOHUK € IIEKTPOHHBIM MPUWIOKEeHHEM (aBTop B.
A. KacbsHOB).

2. ®dwusuka. 10 kmacce. bazoseiil ypoBeHb. MeTonndeckoe mocooue (aBtop B. A. KacbsHOB).

3. ®wusuka. 10—11 xiaccel. ba3oblii ypoBeHb. Tetpaab 1ist 1a00paTOpHBIX padoT (aBTOPHI
B. A. Kacesinos, B. A. Koposun).

4. ®usuka. 10—11 xnaccel. ba3osslil ypoBeHb. KOMIUIEKT TeTpanei 11l KOHTPOIbHBIX
pabort (aBTop B. A. KacksiHOB)

5. ®dusuka. 10 xknace. Junaktuueckue kapTouku-3aganus (aBropsl M. A. Ymaxos, K. M.
YiakoB).

YMK «®u3uka. 11 knacc. ba3zoBslif ypoBeHb»

1. ®usuka. 11 knacce. bazoBelil ypoBeHb. YUEOHUK € 3IEKTPOHHBIM NpUIIOKeHHEM (aBTop B.
A. KacbsHOB).

2. ®dwusuka. 11 kmacc. bazoseiit ypoBeHb. MeTonndeckoe nocooue (aBtop B. A. KacbsHOB).

3. ®usuka. 10—11 xnaccel. ba3oblit ypoBenb. Terpanp i 1a00paTOpHBIX pabOT (aBTOPHI
B. A. KacesHoB, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3oslil ypoBeHb. KoMIUIEKT TeTpaaei 1uist KOHTPOIBHBIX
pabot (aBropsl B. A. Kacksnos, U. B. Urpsiuos).

5. ®usuka. 11 knace. Jlunaktuueckue kaprouku-3aganus (aBropsl M. A. Ymakos, K. M.
VYrakos).

[MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1 http://nsportal.ru - conmaneHast ceth paboTHHUKOB 00pa3oBanus. 2 http://markx.narod.ru/pic/ -
¢u3KKa B IIKOJIE.

3 http://festival.1september.ru/articles/ - pectuBans negarorudeckux uaen «OTKPBITHIN
YPOK
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