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IHosscHuTEABbHAA 3AIIUCKA

Pabouast mporpamma 1o (u3uKe Ha YpOBEHb CPEIHETO OOIIEro 00pa3oBaHUs ISt
obyuatomuxcst 10-11-x kmaccoB MBOY «Mamnoatnemmckas COlLI»pa3paboTana B
COOTBETCTBHUH C TPEOOBAHHSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
rocyIapCTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa CPeIHEro 00LIero 00pa3oBaHUs»
(c M3MeHeHUsAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO 00IIET0 0Opa30BaHUY;

e mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHHU3aIH U OCYIIECTBIICHUS 00pa30BaTENbHOM IEATEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM MTPOrpaMMaM — 00pPa30BaTEIbHBIM ITPOTPaMMaM
HAYaJIbHOTO O0ILEro, OCHOBHOTO OOIIEr0 U CPETHETO O0IIETr0 00pa30BaHUsy;

e KOHIENINYU IpenojaBanus yueOHnoro mpeamera «Duznkay;

o CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHHS U O0YYEHHUs, OTABIXA U O3[JOPOBIICHHS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeKa (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEPKJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHoro Bpaya ot 28.01.2021 Ne
2,

e y4eOHOTO IIaHa CPETHETO O0IIer0 00pa3oBaHus;

e (enepasibHON pabouelt MporpaMmsl 1o yueOHOMY npeamety «DPusnka» 6a30BoOro
YPOBHH.

PaGouas mporpamma opreHTHpOBaHA HA 11€€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepabHON pabouel mporpaMme BOCIIUTAHUS U B paboueli mporpaMme BOCITUTaHUS
IITKOJIBI.

[Iporpamma o ¢usrke 6a30BOTO ypPOBHS HAa YPOBHE CPEHEr0 001Iero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHMI K pe3ylbTaTaM OCBOSHUSI OCHOBHOM
oOpazoBarenbHOM TTporpammsl, ipeAcTaBieHHBIX B PI'OC COO, a Takxke ¢ yueTom
benepanpHO paboueil mporpaMMbl BOCIUTAHHS U KOHIEIIIUH MPENoIaBaHusl yueOHOTO
npeameta «dPusmnka» B 00pazoBarenbHbIX opranu3anusx Poccuiickoit deneparmmy,
peaM3yIONUX OCHOBHBIE 00Pa30BaTEIbHBIC TPOTPAMMEI.

ConeprxaHue mporpamMMsl 1o (pU3MKe HaIpaBIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
KapTHHBI Mupa oOy4aromuxcst 10-11 kimaccoB nmpu 00y4eHn uX GU3UKE Ha 6a30BOM YpOBHE
Ha OCHOBE CHCTEMHO-/IeATEIbHOCTHOTO Mo1XoAa. [IporpaMmma 1o gpusmke COOTBETCTBYET
tpedoBanusiM OI'OC COO k miiaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM
pe3yabTataM 00y4eHus, a TAaKXKe YUUThIBAeT HEOOXOJUMOCTb PeaTH3allii MEXITPEIMETHBIX
CBs3el (DM3UKU C €CTECTBEHHO-HAYYHBIMU YY€OHBIMU TIpeAMeTaMu. B Hell onpenenstores
OCHOBHBIC 1IN U3YyUeHHsI (PU3UKH Ha YPOBHE CPEIHEro 00Iero oopa3oBaHusl, INIAHUPYEMbIC



pe3yIbTaThl OCBOCHHUS Kypca (PM3MKH: JTHYHOCTHBIC, METAIIPEIMETHBIE, PeIMETHBIC (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3uke BKIIOYAET:

e TUIAHUPYEMBIC PE3YJbTAThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM
YHCIIe IPEIMETHBIE PE3YIbTATHI 10 T0JIaM 00yYCHUS,
e cojaepxaHue yueOHoro npeamera «Du3ukay mo rogam o0ydeHHs.

dwu3uka Kak Hayka 0 HanboJiee O0IMKX 3aKOHAX MPUPOJIBI, BHICTYIIAs B KAUECTBE y4eOHOTO
IIpeJMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJl B CUCTEMY 3HaHUI 00 OKpYy’Karoliem
mupe. [LkonpHBIH Kypc (PU3UKH — CHCTEMOOOPA3YIOIINN AJISi €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEAMETOB, OCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U
SIBJICHHI, N3y4aeMbIX XUMHUEH, Ononoruel, pusnueckoit reorpadueii 1 aCTpOHOMHEH.
Vcnonb30BaHue U aKTUBHOE IPUMEHEHHE (PU3UUECKUX 3HAHUI OIpeesnsieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHA B Chepe FIHEPTreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, OJTy4eHHs] HOBBIX MaTepHaJIOB € 3aJJaHHBIMU CBOWCTBaMHU U Ap. M3ydyenue Gpusuku
BHOCHUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa
o0yyaromuxcs, B GOpMHUPOBAHUE YMEHHUI IPUMEHATh HayYHBIH METOJI IO3HAHUS IPU
BBITTOJIHEHUH UMHU YY€OHBIX HCCIICOBAHUM.

B ocHoBy kypca puzuku A ypoBHsI CpeIHEero 001ero oopa3oBaHust MOJI0KEH P UACH,
KOTOPLIC MOKHO paCCMAaTPUBATh KaK NPUHIUIIBI €TI0 ITOCTPOCHU .

Nnes nenoctHocTH. B COOTBETCTBUH € HEM KypPC SIBISETCS JJOTUYECKU 3aBEPILICHHBIM, OH
COJZIEpKUT MaTepHal U3 BCeX pa3zieNioB (PU3MKH, BKIFOYAET BOIPOCH KaK KJIACCHYECKOH, TaK
1 COBPEMEHHOU (PU3UKHU.

Wnes renepanuzanuu. B cooTBeTCTBUM € HEll MaTepuan Kypca pU3NKU 00bEAMHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce siBiseTcst popMHUpPOBaHUE MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U TOJIE.

Wnes rymanutapuzanuu. Ee peanuzanus npeanoyiaraet UCMoJlb30BaHUe TYMaHUTApHOTO
MOoTeHIIMaIa PU3NYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS GU3UKU C PA3BUTHEM
o0I11ecTBa, a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMH U SKOJIOTMYECKUMU
npoOeMaMu.

Wnes npuknaanoi HanpasiaeHHocTH. Kypc ¢pu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX IIPUIOKEHUN U3YUCHHBIX TEOPUN U 3aKOHOB.

Wnest sxonorusanuu peanus3yercs MocpeICTBOM BBEACHUS AIEMEHTOB COJEP KaHUS,
MTOCBAIIEHHBIX YKOJIOTHUECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C PA3BUTHEM
TEXHUKHU M TEXHOJOTHH, a TaKkkKe 00CYX ICHUS MPOOJIeM paliioHaTbHOTO
MIPUPOIONOIB30BAaHUS U SKOJIOTUYECKON 0€30IacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (GU3UKU Ha YPOBHE CpEHEro 0011ero o0pa3oBaHus
SBISIFOTCSL pr3uyeckue Teoprn (popMUPOBaHUE MPEACTABICHUN O CTPYKTYPE OCTPOCHHS
¢buznyeckoil Teopun, poiau GyHIaMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX
IIPEICTABICHUAX O IPUPOAE, IPaHUIIAX TPUMEHUMOCTH TEOPHUH JUIsl OITMCAHUSI €CTECTBEHHO-
HAYYHBIX SBJICHUH U TIPOLIECCOB).



CHCTEMHO-eSITeIbHOCTHBIH MOAX0/] B Kypce GU3UKU Pean3yeTcs MPEXk e BCEro 3a CYeT
OpraHMU3aluK YKCIIEPUMEHTAIBHON JeATeIbHOCTH 00yuaromuxcs. i 6a30BOro ypoBHs
Kypca (QU3UKU — 3TO UCIIOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
IKCIIEPUMEHTOB U JIAOOPATOPHBIX PabOT, KOTOPBIE B pOrpaMme o (husnke 00beTUHEHBI B
OOIINI CIIUCOK YYCHUYECKHUX MPAKTHUECKUX paboT. BrijencHre B yka3aHHOM MepeyuHe
71a00paTOPHBIX pabOT, MPOBOIUMBIX JJISI KOHTPOJIS U OILIEHKH, OCYIIECTBIISICTCS y4aCTHUKAMU
00pa30BaTEeNBLHOTO MPOIIECcCa UCXOS U3 OCOOCHHOCTEH MJIaHUPOBAHUS M OCHAIIICHUS
kabuneta Gpusuku. [Ipu 3TOM obecredrBaeTcs OBIaICHUE 00YUAOIIUMKCS YMCHUSMHE
IMPOBOANUTH KOCBCHHBIC USMCPCHUA, UCCIICAOBAHUA 3aBUCUMOCTEH (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH U
MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bosbioe BHUMaHUE yIeseTCsl PEIICHNI0 PACYCTHRIX M KAYeCTBEHHBIX 3a1a4. [Ipu aTom s
pacYeTHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 337a9H C SIBHO 33/IaHHON (PH3UIECKON MOJICIIBIO,
MO3BOJISIONINE TIPUMEHSTh U3YUSHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jelia
Kypca, TaK ¥ UHTEIPUPYsI 3HAHUS U3 PA3HBIX pa3lenoB. /[ KaueCTBEHHBIX 3a1a4
MIPUOPUTETOM SIBIISIIOTCS 33/I1aHUSI HA OOBSICHEHUE MPOTEKAHUS (PU3HUUECKUX SBICHUHN U
MIPOLIECCOB B OKPY KAIOIIEH KU3HH, TPEOYIOMIHe BRIOOpa PU3NISCKON MOICIH JIJIsl CUTYaI[u!
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY 00ECIICUCHHIO
y4eOHOro mporecca 6a30BbIii ypoBeHb Kypca (PU3MKH Ha YPOBHE CPEAHET0 00IIero
00pa3oBaHMs TOJDKEH U3YYaThCsl B YCIOBUSX MTPEIMETHOTO KaOnHeTa (PU3NKU WIIN B
YCIIOBUSIX HHTETPUPOBAHHOTO KaOWHETa IMPEeIMETOB €CTECTBEHHO-HAYYHOT' 0 IMKJIa. B
KaOMHeTe (PU3UKHU JTOJDKHO OBITh HE00X0AMMOE JTadopaTopHOe 000pyI0BaHUE JITIS
BBINOJIHEHUS YKA3aHHBIX B ITpOrpamMme Mo (pu3MKe yYeHHUECKUX MPAKTUYECKUX paboT U
JEMOHCTPAIIMOHHOE 000PY/IOBaHHE.

JlemoHCTpannonHoe o6opyaoBanue GOpMUPYETCS B COOTBETCTBUU C IPUHITATIOM
MUHUMAIbHON JOCTATOYHOCTH M 00ECTIeYnBaET MOCTAHOBKY MEPEUNCIICHHBIX B IPOTPaMMe
1o ¢U3HUKE KIFOUEBBIX JEMOHCTPAIUI JUTsl HCCIICIOBAHUS U3y4aeMbIX SBICHHUH U MPOIECCOB,
AMOUPHUUYECKUX U (PYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGoparopHoe 060pyI0BaHHE JIsl YYEHUUECKUX MPAKTUYECKUX padboT GopMupyeTcsi B BULE
TEMaTUYEeCKHX KOMILJIEKTOB U 00ecleunBaeTcs B pacyeTe 0JJHOI0 KOMILIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnueckne KOMIUIEKThI Ja00paTopHOTro 000py10BaHUS AOKHBI ObITh
MIOCTPOEHBI HA KOMIIEKCHOM HCIIOJIb30BaHUM aHAIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIU(PPOBBIX J1abopaToOpHil.

OCHOBHBIMU 1IEJIIMU U3Y4YEeHUSI PU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:

(dhopMupoOBaHHE HHTEPECA U CTPEMIICHHS OOYJAIOIITUXCS K HAYYHOMY U3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE IPEICTABICHUA O HAYYHOM METO/I€ TIO3HAHUs U (HOPMHUPOBAHHE
MCCJIEI0BATENbCKOTO OTHOUIEHUS K OKPY>KAIOIIUM SIBIICHUSIM,

(dhopMHupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yuyeHUs OCHOB
CTpOEHHS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dhopMHupOBaHHE YMEHUN OOBSICHATH SBJICHUS C UCTIOIB30BaHHEM (PU3HUECKUX
3HAHUHM U HAYyYHBIX JI0KA3aTelIbCTB,;

(dhopMUpOBaHUE MTPEICTABICHUI O posid (GU3UKH TS Pa3BUTHSL IPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHH.



JIOCTIKEHHE THX 1LeJiei 00ecrieynBaeTcsl pelIeHUEM CIEAYIOIUX 3a/1a4 B IIpolecce
M3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeHEro 001ero oopa3oBaHus:

e TpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOMIMX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (DU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMUpOBaHNE YMEHUU MIPUMEHSTh TEOPETUICCKIE 3HAHMS IS OOBSICHCHUS
busznyecKuX SIBICHUN B IPUPOJIE U AJISl IPUHATHUS IPAKTHUECKUX PELICHU B
MMOBCETHEBHOM KM3HH,

e OCBOCHHE CIIOCOOOB pELICHHs Pa3IUYHbIX 3a/1a4 C ABHO 3aJJaHHON (HHU3HUECKOM
MOJIEIBIO, 33/1a4, MTOJIPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/JaHne (PU3UIECKOM
MOJIEJH, aJIeKBaTHOM YCIIOBUSM 3a]1auH;

e TIOHMMaHUE PU3NYCCKUX OCHOB U MIPHUHIIUIIOB ACHCTBHUS TEXHHUYECKHUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEay;

e OBJIAQJICHHE METOJIAMHU CAMOCTOSITEIILHOTO IUIAHUPOBAHUS U TIPOBEICHHUS
bu3NYECKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEpIpEeTali HH(OpMaIny,
OTIpeIeNICHNs JIOCTOBEPHOCTH TIOIYIEHHOTO PEe3yiIbTara,

e CO3J1aHUE YCJIOBHI JIsl pA3BUTHUS YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JAEATEIbHOCTH.

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

[Ipenyaraemslii B mporpamMme o ¢pu3MKe nepedeHb JJabopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS. PEKOMEH/JOBAaHHBIM, YUUTENb JAENAeT BIOOp MPOBEIACHUS 1JaOOpaTOPHBIX padboT 1
OIIBITOB C YYETOM MHJIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXxcs.

I[J'ISI peanmaulxm HpOFpaMMBI I/ICHOJ'II)SyIOTCSI y‘~I€6HI/IKI/I, }IOHYHICHHI)IG K UCITOJIB30BAHUIO
MIPH pean3alii UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTENbHBIX MPOTPaAMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIIET0, CPEeIHEro 00IIero 00pa3oBaHus OPraHU3AUIMH,

OCYILECTBISIONIMMU 00Pa30BaTEeNbHYIO JAESITEIbHOCTD, IPUKa30M MUHITPOCBEIIEHHS OT
21.09.2022 Ne 858:

e ®usuka, 10 kmacc/ Mskumes I'.5., bByxosues b.b., Corckuii H.H. o penakuueit
[TapdentneBoit H.A., Akuronepraoe obmectBo «M3aarensctBo "IIpocsemienne’y;
o ®usuka, 11 kmacc/ Mskures I'.J1., bByxosues b.b., Hapyrua B.M. mox peaakiueit
[TapdentneBoit H.A., Akuronepaoe obmectBo «M3marensctBo "IIpocsemienuey,
DEeKTPOHHBIC 00pa30BaTEIILHBIC PECYPCHI, JOMYIIEHHBIC K HCITOJIB30BAHHIO ITPHU peaTH3aIiuu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIUI0 00pa30oBaTeNbHBIX IPOrpaMM HauaIbHOTO

00111ero, OCHOBHOTO OOIIETO, CPETHETo 00IIero o0pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

o Poccwuiickas snexrponHas mkosna — resh.edu.ru/subject/28/10/
o bubmunoreka marepuanoB ®I'UC «Mos mikosa — lib.myschool.edu.ru/market

I.1anupyemsble pe3yabTaThl 0CBOCHUS
IporpaMmbl



OcBoenne yuebHoro npeamera «dusnka» Ha ypoBHE CpeHET0 00IIero 00pa3oBaHus
(6a30BbIii YPOBEHB) JOKHO 00ECIICUUTD JOCTHIKCHHUE CISTYIOIIUX JIMYHOCTHBIX,
MCTAIMPECAMCTHBIX U TPCAMETHBIX 06paSOBaT€JIBHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE pPe3yJIbTATHI

JInyHOCTHBIE PE3YJbTATHl OCBOCHHS yueOHOT0 npeaMeTa «DU3nKay JT0JKHBI OTPaXKaTh
TOTOBHOCTB U CITOCOOHOCTH 00YJaroNIuXcsi PyKOBOJICTBOBATHCS CPOPMUPOBAHHOMN
BHYTPEHHEN MO3UIUEN IMYHOCTH, CUCTEMOM EHHOCTHBIX OPUEHTALIUM, TO3UTUBHBIX
BHYTPEHHUX YOCXKICHHM, COOTBETCTBYIOUTUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0IIecTBa, PaCIIMPEHHUE KUZHEHHOTO OIBITA U OIBITA JEATEIILHOCTH B MPOIIECCe peaTu3aluu
OCHOBHBIX HaIlpaBJICHUH BOCIUTATEIILHON JEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskaaHCKOro BOCIHUTAHUS

c(hOPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YUYaIOIIErocsi Kak akTHBHOTO U
OTBETCTBEHHOT'0 YJ€HAa POCCUNCKOI0 OOLIECTBA;

MPUHATHE TPAJIUIMOHHBIX 00IIEYETOBEUECKIX T'YMAaHUCTHUECKUX U IEMOKPATUYECKUX
EHHOCTEN,

TOTOBHOCTb BECTH COBMCCTHYIO JCATCIbHOCTE B HHTCPECCAX I'PAKAAHCKOI'O O6HI€CTBa,
y4aCTBOBATh B CaAaMOYIIPABJICHUU B O6pa30BaTeHLHOﬁ OpraHu3alui,

YMEHUE B3aMMOJIEUCTBOBATH C COLIMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUH C UX
(GYHKIUSAMU ¥ Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIUTAHMS
c(OPMUPOBAHHOCTh POCCUMCKON IPpaXKAaHCKOW MAEHTUYHOCTH, TaTPUOTU3MA,;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIaM, TOCTHKEHHUSIM POCCHICKUX YUIEHBIX
B 0071acTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS,;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUs, OPUEHTUPYACH Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B I€ATEILHOCTU YUYEHOIO;

OCO3HaHHEe JIMYHOTO BKJIaJa B TOCTPOECHHE YCTOMYHUBOTO OYAYIIETO;
4) 3¢TeTHYECKOr0 BOCTIMTAHUS

ACTETHYECKOE OTHOUICHUE K MHUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO
¢bu3nveckoii Hayke;



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K pa3IuyHbIM chepam mpodecCuOHaTbHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (U3MKON M TEXHUKOH, yMEHHE COBEpILIATh OCO3HAHHBIN BbIOOP Oynyiuel nmpodeccuu u
peann30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00J1acTH (PU3UKHU HA
MPOTS)KEHUU BCEW JKU3HH;

6) 3K0J10rMYeCcKOro BOCIUTAHUA:

c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIBTYPHI, OCO3HAHKE TI00aTFHOTO XapaKTepa
AKOJIOTHUYECKUX MPoOIeMm;

IJIAHUPOBAHUE U OCYILECTBIICHUE ACHCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE 3HAHUS LEIer
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA,

pacIIipeHHe ONbITA ACITEIbHOCTH SKOJIOTHUYECKOM HAPABICHHOCTH Ha OCHOBE MMEIOLIUXCS
3HAaHUU 10 (pH3HKe;

7) IHEHHOCTH HAYYHOI'O IIO3HAHMS

chopMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
¢bu3nveckoil HayKH;

OCO3HaHHE [IEHHOCTU HaYy4YHOMU AESITeIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUEHUS] PU3UKU
OCYILIECTBIIATH IPOEKTHYIO U HUCCIIEN0BATENIBCKYIO IEATENBHOCTh UHINBUTyaIbHO U B

rpyImIe.

MeTanpeaMeTHbIe Pe3yJbTAThI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC yqeﬁm,le JeHCcTBUS
ba3oBble Jornveckue aeiicTBus.

e CaMOCTOATENBHO (POPMYIHUPOBATH U AKTYaTU3UPOBATh IPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

e OIpEAENATH LENU ACSITEIbHOCTH, 3a]aBaTh IAPAMETPbl U KPUTEPUH UX
JIOCTUKEHHUS,

e BBIABJIATH 3aKOHOMEPHOCTHU U MPOTUBOPEUNS B PACCMATPUBAEMBIX (PH3UUECKUX
SBIICHUSX;

e pa3pabaTbIBaTh IJIAH PELICHUS MPOOIEMBI C YUETOM aHaJIH3a UMEIOLINXCS
MaTepuaibHBIX U HEMaTEepPUAIbHBIX PECYPCOB,;

e BHOCHUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OILIEHUBATh PUCKU TOCTIEACTBUN JESTENIbHOCTH;

e KOOPIMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSIX PEAIbHOI0, BUPTYAJILHOTO U
KOMOHMHHUPOBAaHHOTO B3aUMOJCHCTBUS,

e pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX IPOOIIEeM.



ba3oBble nccienoBaTelibCKHe AeiCTBHA.

BJIJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJIAMH
(bU3HYECKON HAYKH;

BJIQJICTh HaBBIKAMH Y4eOHO-HUCCIIEI0BATENLCKOM U TPOSKTHOM EATEIFHOCTH B
o0nacTi GpU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY
METO/IOB PELICHUs 3a71a4 PU3NIECKOTO CONEPKAHMs, TPUMEHEHHIO Pa3InYHbBIX
METO/I0B [IO3HAHMUS,

BJIQJICTh BUJIAMH JESTEIHHOCTH I10 MOJyYSCHHIO HOBOT'O 3HAHUSI, €r0
UHTEpIpeTalnu, Npeodpa3oBaHUIO U IPUMEHEHUIO B PAa3IMUHBIX Y4€OHBIX
CUTYallUsX, B TOM YHCJIE IIPH CO3AaHUU YUEOHBIX TPOEKTOB B 001aCTH (PU3HKH;

BBISIBJIATh IIPUYUHHO-CIICZICTBEHHBIE CBSI3U M aKTyaJIU3UpOBaTh 33]a4y, BbIIBUIaTh
THIIOTE3Y €€ PEeIIeHHs], HAaXOAUTh apTyMEHTHI JUIs JJOKa3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a71aBaTh apaMeTpbl U KPUTEPUU PEILICHUS;

aHAJM3UPOBATh MTOJyYCHHBIE B XOJI€ PEIICHHS 3a/1a4l Pe3yJIbTaThl, KPUTHIECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBHUSX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aull B 00pa30BaTeIbHOM
JeSITebHOCTH, B TOM YHUCIIE TIPU U3y4eHUU (DU3UKY,

JlaBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHUBATH TPUOOPETEHHBI OIIBIT,

YMETb IEPEHOCUTD 3HAHUS 110 (PU3UKE B IPAKTUUECKYIO 00JIaCTh
KHU3HEIEATENbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JacTei;

BBIJIBUT'aTh HOBbIE UJIEH, MPEAIaraTh OPUrHHAIbHbIE TOAX0/Ibl U PEILICHMS;

CTaBUTH NPOOJIEMBI U 33]]a9H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Paborta c unopmanmeii:

BJIa/IE€Th HAaBbIKaMU MOJTy4eHUsI HHPOpMauu GU3NYECKOTO COACPKAHUSI U3
UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEILHO OCYIIECTBIISITh TOUCK, aHAJTU3,
CUCTEMATH3alMI0O U MHTEPHPETAUI0 HH(OPMAIIMHU Pa3InYHbIX BUIOB U (GOpM
Npe/ICTaBJICHNUS,

OLIEHUBATh JJOCTOBEPHOCTH MH()OPMAIIHH;

UCIIOJIB30BATh CPEICTBA MHPOPMAIIMOHHBIX M KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH B
peHIeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/ISaHI/IOHHBIX 3a1a4 C
coOJrOJIeHHEM TPeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MIaCHOCTH, TUTUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M ATHUYECKUX HOPM, HOPM UH(OPMAITMOHHON
0€30IaCHOCTH,

C03/1aBaTh TEKCThI PU3NYECKOTO CONEPKAHUS B PA3IMYHbIX (hOpMaTax ¢ yueToM
Ha3HauYeHUS MHOOPMAIUH U 1ICJICBOW ayJMTOPUH, BBIOUPAsi ONTHMAIbHYIO (OPMY
Hpe}lCTaBHeHI/IH nu BI/I3yaJ'II/ISaHI/II/I.

KomMyHuUKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:

OCYIIECTBIATH OOIICHHE HA ypoKaX (DU3MKU U BO BHEYPOUHO IeATeIbHOCTH,
pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUd U CMATYaTh KOH(MDIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB,;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHHON ¥ MHIUBUyalIbHOU PabOTHI,
BBIOMpATh TEMATHUKY U METObI COBMECTHBIX JEHCTBHI C yueTOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEHN Ka)KJI0TO YJIeHA KOJIEKTUBA;



e IIPUHUMATh LEJIU COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEHCTBHUS MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH JIEUCTBHI, paclpeaesiaTh POJIU C
y4€TOM MHEHHUI YJaCTHUKOB, 00CYXK/IaTh pe3yJIbTaThl COBMECTHOM paboThI,

e OLIGHMBATh KaYECTBO CBOETO BKJIA/Ia U KaXJI0r0 yYaCTHUKA KOMaH bl B OOIINH
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

e IIpeJjiaraTh HOBbIE IIPOEKTHI, OLIEHUBATH UJIEHU C IO3ULIMU HOBU3HHBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH,

e OCYIIECTBIATh NO3UTUBHOE CTPATErMYECKOE MIOBEIACHUE B PA3JINYHbBIX CUTYALUsIX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranm3anmus:

e CaMOCTOATENIBHO OCYLIECTBIATH 103HABATEIbHYIO AEATEIBHOCTh B 00J1aCTH (PU3UKH
¥ aCTPOHOMUH, BBISBIIATH POOJIEMBI, CTABUTH U (JOPMYIMPOBATH COOCTBEHHBIE
3a7auy;

e CAMOCTOSATEIBHO COCTABJIATH IIJIaH PEIICHUS PACUETHBIX M KaueCTBEHHBIX 3ajad,
IUIaH BBIIIOJHEHUS IPAKTUYECKON paboThl C yUeTOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENIIOYTEHUH;

e J1aBaTh OLICHKY HOBBIM CUTYAIIHSIM;

e pacHIMpATH PAMKH Y4eOHOIO IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOUTEHU;

e JIeJIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a PELICHHUE;

e OIICHMBATH NPUOOPETEHHBIH OIBIT,

e crnoco0cTBOBaTh (OPMUPOBAHUIO U MIPOSBIECHUIO APYAULIMU B 00J1aCTH PU3UKH,
MOCTOSIHHO IOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHbIA HHTEJJIEKT:

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIECIISAM,

e BIJIaJIETh HABBIKAMM I103HABATEIbHON PEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUA,

e HCIOJb30BaTh MPUEMBI PEQIIEKCUH JUIsl OEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHus,;

e YMETh OLICHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

e IIPUHUMATb MOTHUBBI U APIyMEHTBI APYIUX [IPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH,;

e TpPUHUMATH ceOs, MOHUMasl CBOM HEIOCTATKH U IOCTOMHCTBA,

e IIPUHUMATb MOTHUBBI U ApIyMEHTBI APYIUX [IPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH,;

e TpPH3HABATh CBOE MPABO U MPABO JAPYrUX HA OLINOKH.

B nporuiecce noCTHXEHNS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUSI MPOTrpaMMBbl 10 (pU3MKe AJis
YPOBHS cpeiHero o01iero o0pa3oBaHus y 00y4aroImuxcs COBEPIIEHCTBYETCS
SMOILIMOHANBHBIN UHTEJUIEKT, MpeIoaralonui copMrUpOBaHHOCTS!

e CaMOCO3HaHUsl, BKIIIOYAIOIEr0 CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHATIBHOE
COCTOSIHHE, BUJICTh HAITPABJICHUSI Pa3BUTHS COOCTBEHHOH SMOIMOHAIIBHOI cephl,
OBITH YBEpEHHBIM B ce0e;



e CaMOpPETYJIMPOBAHUS, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CITIOCOOHOCTH aJalTHPOBATHCS K
HYMOIMOHAITBHBIM U3MEHEHHSM U MPOSIBJIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

e BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K IOCTHKCHHIO 11eTTH 1
ycrexy, ONTUMU3M, UHUIIMATUBHOCTH, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOUX
BO3MOKHOCTEH;

e DOMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh IIOHMMATh SMOIIMOHAJIBHOE COCTOSIHHAE
JIPYTUX, YIUTBIBATh €T0 TPH OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

e COIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHS C
JPYTHMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh HUHTEPEC U pa3pernarh KOH(PIUKTHIL.

HpenMeTHme PE3yabTaTbl

10-1 kiaace

K konmy o0ydenus B 10-M Ki1acce mpeIMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI
OTpakaTb C()OPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH!

e JICMOHCTPHUPOBAThH Ha IIPUMEPAX POJIb U MECTO (PUBHKHU B (HOPMUPOBAHUHI
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B Pa3BUTHUU COBPEMEHHONU TEXHUKH U
TEXHOJIOTHH, B MPAKTUYECKOMN JIESITENbHOCTH JIFOJIEH;

e YUYUTBHIBATH FPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PU3HUUECKUX MOJIEICH:
MaTepuaibHasi TOUuKa, MHEpIUAIbHAs CUCTEMa OTCYETa, a0COIFOTHO TBEPJIOE TEIO,
WJICaJIbHBIN a3, MOJEIIM CTPOEHHUS Ta30B, )KUJIKOCTEN U TBEPIBIX TEN, TOYECYHBIN
AIEKTPUUECKUHN 3apsi/l IPH pelieHur HU3NIECKUX 3a7a4;

e pacro3HaBaTh (U3UUECKHE ABJICHUS (IPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U

SJICKTPOAMHAMHUKU . PABHOMEPHOC U PAaBHOYCKOPEHHOC HpﬂMOJ’IHHCfIHO@ JABHIKCHUC,

CBOOOJIHOE TIAJICHHUE TEJI, ABUKEHUE TI0 OKPY)KHOCTH, UHEPIIHS, B3aUMOICUCTBUE
ten, nuddys3usi, OpoOyHOBCKOE IBMIKEHHUE, CTPOSHUE KUIKOCTEH U TBEPABIX Tel,
U3MeHeHHe 00beMa Tell PU HarpeBaHuK (OXJIaXICHHH ), TEIJIOBOE PABHOBECHE,
HCIIapeHue, KOHICHCalys, IJIaBJIICHUE, KPUCTAIUIN3ALMs, KUIIEHUE, BIIAYKHOCTh
BO3/yXa, IMTOBBIIICHNUE IABJIEHHUS ra3a Ipu €ro HarpeBaHUuU B 3aKPBITOM COCY/E,
CBSI3b MEXy lTapaMeTpaMU COCTOSIHUS ra3a B U30IpoLeccax, dJIEKTPU3ALUs Te,
B3aWMO/ICHCTBUE 3aPAI0B;

e OIKCHIBAaTh MEXAaHUYECKOE JIBIKECHUE, UCTIONB3Ys (PU3NIECKIE BETUIHHBIL:
KOOPJMHATA, IMYTh, IEPEMEINIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJa,
HMMITYJIbC T€JIa, KHHETUYECKasl SDHEPT U, IOTEHIUAJIbHAS DHEPIUsl, MEXaHUYECKas
pa60Ta, MEXaHNYECCKasa MOITHOCTE, HpI/I OITMCaHun HpaBI/IHBHO TpaKTOBaTL
bu3NYECKU CMBICI HCTIONB3YEeMbIX BETUUYHH, UX 0003HAUEHUS U €IMHUIIB,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOILIUE TaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU
BEJIMUYMHAMM,

e OIINCBHIBATH I/I?)yquHI)Ie TCIIJIOBBIC CBOﬁCTBa TEJI U TCIIJIOBBIC ABJICHU, I/ICHOJ’IB3y${
dbusznyecKre BEIMYUHBL. JaBICHHUE Ta3a, TEMIIepaTypa, CPeIHsIs KHHETUYEeCKas
BHepFI/ISI XAa0THUYECCKOT'O ABUKXCHUA MOJ'IeKy.TI, Cpe)IHeKBa)IpaTI/IqHaSI CKOpOCTB

MOJICKYJI, KOJIUYCCTBO TCIJIOTHI, BHYTPCHHAA DHCPIUA, paGOTa rasa, KOB(b(I)I/ILII/ICHT
IIOJIE3HOTO ,I[CﬁCTBPIH TEIJIOBOT'O JABUIaTEIIs, IIPU ONMCAHHUHM IPABUJIBHO TPAKTOBATH
(I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI UCITOJIB3YCMbIX BCIIMYHH, UX 0003HaYCHHS U CINHUNIIBI,



HAXOJUTh (POPMYJIBI, CBS3BIBAIOINIUE TAHHYIO (U3UUYECKYIO BETHUUHY C APYTUMU
BEJIMYHUHAMHY,

OIHMCHIBATH U3yUEHHBIC DICKTPUUCCKUE CBOWCTBA BEUIECTBA U AIICKTPUUECKUE
sBJICHHS (IIPOLIECCHI), UCIOJB3YS (DU3MUYCCKHE BEIMUUHBIL. IICKTPUUYECKHIA 3apsi],
AIIEKTPUIECKOE T0JIC, HAPSHKEHHOCTH OIS, TOTEHITUAN, PAa3HOCTh MOTCHIIUAJIOB;
MIPU ONMCAHHH MPABWIBHO TPAKTOBATh (PHU3NYECKUIA CMBICI HCTIOIB3yEeMbIX
BEJIMYMH, NX 0003HAYCHHS U SAMHHUIIBI; YKA3bIBaTh (POPMYJIBI, CBA3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEIMUYNHAMH;

AHATM3UPOBATH PUINICCKUE TIPOIIECCHI U SIBICHUS, UCTIONB3Ys PU3NICCKUE 3aKOHBI
Y TIPUHITUIIBL: 3aKOH BcemMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa, 3aKoH
COXPaHECHHS MEXaHMYECKON YHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, IIPUHITUTT
CYNEPIIO3UITUH CHJI, TPUHITUAI PABHOTIPABHUS MHEPIIMAIBHBIX CUCTEM OTCUETA,
MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHSI BEIIECTBA, Ta30BhIC 3aKOHBI, CBS3b
CpenHel KHHEeTHYEeCKON YHEPTHH TEIIOBOTO ABMXKEHHUS MOJIEKYI ¢ aOCOIIOTHOM
TEMIIEPATYPOH, IEPBBIA 3aKOH TEPMOTUHAMHUKH, 3aKOH COXPAHCHUS
AIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, Mpu 3TOM paznudarh CJIOBECHYIO
(bOopMyITHPOBKY 3aKOHA, €r0 MaTEMAaTHYCCKOE BRIPAKEHHE U YCIIOBHUS (TPaHUIIbI,
001aCTH) IPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC TTPUHIIMITHI JICWCTBUS MAIIHH, TPHOOPOB U TEXHUIESCKHUX
YCTPOMCTB; pa3nuyvaTh YCIOBUS UX O€30MaCHOTO UCTIOIb30BAaHUS B TIOBCETHEBHOM
JKU3HH,

BBITIOJIHATH DKCIIEPUMEHTHI 110 UCCASAOBAHUIO (PU3NYECKUX SBIICHUN U ITPOIIECCOB C
UCIIOJIb30BaHUEM TPSIMBIX W KOCBEHHBIX U3MEPECHHUMA, TPH TOM (DOPMYITHPOBATH
npo0biiemMy/3a1a4dy ¥ THIIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOUPATh YCTAHOBKY M3
MIPEIOKEHHOTO 000PYA0BAHHUS, TPOBOANTH OIBIT U (POPMYTUPOBATEH BHIBOIBI;
OCYIIIECTBISTh MPSIMbIE H KOCBEHHbIE U3MEPEHUS (PU3HUUECKUX BEIMYUH, IPH 3TOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHUS M UCITOJIb30BATh U3BECTHBIE METOIBI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

HCCIIeIOBATh 3aBUCUMOCTH MEXTY PU3NICCKUMU BEIIMYUHAMHE C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH, TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
PE3YJIBTATHI MMOJTYICHHON 3aBUCUMOCTH (DH3UYECKHUX BEJTMYMH B BUJIE TAOJHII U
rpaduKoB, JeNaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIICOBAHMS,

COOJTFOIaTh MpaBUIIa OE30MMACHOTO TPy 1a IPH MPOBEICHUH UCCIICAOBAHNN B paMKaxX
yu4eOHOT0 SKCIIEPUMEHTA, YUeOHO-UCCIEI0BATENFCKON U MPOSKTHON AesITENEHOCTH
C WCIIOJIH30BAaHUEM H3MEPUTEIHHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHNS;
peliaTh pacyeTHbIC 3aJa41 C IBHO 33JaHHON (PU3NYECKON MOJEINBIO, UCTIONb3Ys
(du3HYecKre 3aKOHBI M IPHHIIAITEI, HA OCHOBE aHAJIM3a YCIIOBHUS 334 BEIOMPATH
(U3UYECKYIO MOJIEINb, BELACTATh GU3UUECKUE BETHUYUHBI U (DOPMYIIBI,
HEOOXOIUMBIC IS €€ PEIICHHUS, POBOUTH PACUYETHI H OICHUBATh PEATBHOCTh
MOJTy4EHHOTO 3HA4YCHUs (PU3HUECKON BEIIUYUHBI;

peniaTh Ka4eCTBCHHBIC 33Ja4H: BRICTPAUBATh JJOTUYCCKH HETIPOTUBOPCUHBYIO
[ENOYKY pacCyKJIEHUI ¢ OOpPOi Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYeCcKue SIBICHUS,;

MCIOJIb30BaTh MPH PEIICHUN yYeOHBIX 3a/1a4 COBpEMEHHbBIE MHPOPMAIIMOHHBIE
TEXHOJIOTHH JIJIS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALINN U TIPECTABIICHUS
yueOHO 1 HAyYHO-TIOMYJISIPHON HH(POPMAIIUH, TOJYISHHON U3 pa3IuIHBIX
HUCTOYHUKOB, KPUTHYCCKU aHAIM3UPOBATH IMOTYyIaeMyI0 HH(HOPMAITHIO;

MIPUBOJIUTH IPUMEPHI BKIIAJa POCCUNCKHX U 3aPYOEIKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, O0OBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHHU;



e HCMOJB30BaTh TEOPETUUYCCKUE 3HAHUS 10 (DU3HKE B TIOBCETHEBHOM KU3HU IS
obecrnieueHus 6€30MacHOCTH MpU 00pallleHnuu ¢ MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBaMH, JJISi COXPAHEHUS 37J0POBbS U COOIIIOACHUSI HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYXKAIoIIel cpee;

e paboTaTh B TPYIIIE C BHIMOTHCHUEM PA3IMYHBIX COIMATBHBIX POJICH, TUIAHUPOBATh
paboTy rpynimbl, palliOHATILHO PACHIPEIENITh 00sI3aHHOCTH U TIaHUPOBATH
JIeATEIbHOCTh B HECTAHJAPTHBIX CUTYaLIUsIX, aJIEKBATHO OLEHUBATH BKJIAJ KaXI0TO
U3 YUaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM POOIEMBbI.

11-i kiaace

K koniy o0yuenus B 11-M ki1acce mpeaMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y OOYUAIOIIUXCS YMEHUH!

e JIEMOHCTPUPOBATH HA MPUMEPaxX POjb U MeCTO PU3UKU B (HOPMUPOBAHHUU
COBPEMEHHOM HAyYHOUM KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKON ACSITENbHOCTH JIOACH, IEIOCTHOCTh U €IMHCTBO
($u3NYECKON KapTUHBI MUPA,;

e YYHUTBHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UUECKUX MOJIECH: TOUeUHBIN
AIIEKTPUUYECKHI 3apsij, JIyd CBETA, TOUCUHBIH HCTOUHUK CBETA, SIICPHAS MOJIEINb
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pellieHrnr HU3HUeCcKUX 3aad,

e pacro3HaBaTh (U3MUECKHE SBICHUS (IIPOLECChI) U OOBICHITh UX Ha OCHOBE
3aKOHOB DJIEKTPOJIMHAMUKU U KBAHTOBOM (PU3MKU: ANIEKTpUUECKasi POBOIUMOCTb,
TETIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JICHCTBUS TOKA, B3AUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAs UHIYKIMs, AHCTBUE MArHUTHOTO MOJIS HA
MPOBOHHUK C TOKOM M JIBH)KYIIUICS 3apsil, SJIEKTPOMarHuTHBIE KOJIeOaH s U
BOJIHBI, IPAMOJIMHEHHOE PACIPOCTPaHEHUE CBETA, OTPaXKEHUE, IPEIOMIICHHE,
uHTEephepeHIs, Au(PaKIUsI 1 MOIAPU3ALUS CBETa, TUCTIEPCHSI CBETA,
dotoanextpuueckuii 3¢ dext (potorddekr), cBETOBOE MaBlicHHE, BOSHUKHOBEHHE
JMHEWYATOro CIIEKTPa aToMa BOIOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAs
PaMOaKTUBHOCTE,

e OIKCHIBATh U3YyYCHHBIC CBOICTBA BellecTBA (3JCKTPHUSCKHE, MATHUTHBIE,
ONTHYECKHE, IMEKTPHUECKYIO IIPOBOJUMOCTD PA3IMYHBIX CPEell) U
AIICKTPOMArHUTHBIC SIBJICHHS (IPOIIECCHI), UCTIONB3YS HU3UUECKUE BEITNYNHBI
AIIEKTPUUYECKUM 3apsijl, CHIIa TOKA, SJEKTPUUECKOE HANPsHKEHHE, DJIEKTPUIECKOe
COIIPOTHBIICHHUE, PAa3HOCTH MOTECHITUAIIOB, MJIEKTPOABIDKYIIAs CHjla, padoTa TOKa,
WHAYKIMSI MArHUTHOTO TOJIs, cuita Amrepa, cuiia JlopeHna, HHAYKTUBHOCTb
KaTYIIKH, SHEPTHSI AJIEKTPHUECKOTO0 U MArHUTHOTO TTOJICH, IEPHOJ U 9acTOTa
KoJIeOaHUi B KoJeOaTeTbHOM KOHTYpE, 3apsj U CHJIa TOKa B Ipoliecce
TapMOHUYECKHX JICKTPOMAarHUTHBIX KoJieOaHMi, (POKYCHOE pacCTOSTHUE U
ONTUYECKasl CHJIA JIMH3bI, IPU OMMCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJT UCTIOJTB3YEMBIX BEJTUMYMH, X 0003HAYCHUS M CIMHHUIIBI, YKAa3bIBAThH
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMHU
BEJIMYMHAMU,

e ONKCHIBaTh W3YYEHHBIC KBAHTOBBIE SIBJICHHUS U MPOLIECCHI, UCIOB3Ys (Pru3nUYecKue
BEJIMYMHBI. CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JIJTHA BOJIHBI M YaCTOTA CBETA,
SHEPIHUs U UMITYJbC (POTOHA, MEPHOJ MOoJTypaciaja, YHEPTUs CBA3U aTOMHBIX A/ep,
NIPY OTMCAaHWU NPABMUIIBHO TPAKTOBATH (PH3MUECKUI CMBICIT HCITOITB3YEMbIX
BEJIMYMH, UX 0003HAYCHHS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIIHE



JAHHYIO (PU3UYECKYIO0 BETUYNHY C IPYTHMMHU BEJIMYMHAMH, BHIYUCIIATH 3HAUCHUE
(bu3M4eCcKOil BETMUUHBI;
aHATM3UPOBATh (PU3MUYECKHE MPOLIECCHI U SBJICHUS, UCIIONB3Ys (PU3MUECKIE 3aKOHBI
Y IIPUHLUIBL: 3aKOH OMa, 3aKOHBI I10CJIE0BATEIBLHOTO U N1apaJlJIeIbBHOTO
COCIMHEHUS IIPOBOJIHUKOB, 3aK0H J[koyisa—JIeHna, 3aK0H 3J1eKTpOMarHuTHOM
WHAYKIHMH, 3aKOH IPSIMOJIMHEUHOTO PACIIPOCTPAHEHHUS CBETA, 3AKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETA, YpaBHEHHE DiHIITeHHa U1t hoTOd(deKTa,
3aKOH COXPAaHECHMsI DHEPIUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPaHCHUS
JIEKTPUYECKOTO 3aps/1a, 3aKOH COXPaHEHHUsI MacCOBOT'0 YMCIa, OCTyaThl bopa,
3aKOH paJIMOaKTUBHOI'O paclaja, IpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEMaTHYCCKOE BhIPAKEHHUE U yCII0BHUs (TPaHUIIBI, 00JIACTH)
IIPUMEHUMOCTH;

OIIpeEATh HAlPaBJIE€HUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIs IPOBOJIHUKA C
TOKOM, cuibl AMnepa u cuibl JIopeHna,

CTPOMUTH U OIUCHIBATh N300paKEHNE, CO3/1aBAEMOE TUIOCKUM 3€pKajiOM, TOHKOU
JINH30M,

BBITIOJIHATH SKCIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3UUECKUX SIBJICHUN U IIPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (popMyIrpoBaTh
npoOiemy/3aaady v THIIOTE3y y4eOHOTro SKCIIEPUMEHTA, COOUPATh YCTaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBHIBOIBI;
OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE H3MEPEHUS (PU3NIECKUX BEIIMYMH, IPH STOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METO/IbI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMUUH C UCIIOJIb30BAHUEM MPSIMbIX
M3MEPEHUIL IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yIbTaTh
HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJE TAOJIHIl U Ipa(HKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM MCCIIEIOBaHMS,
co0uro1aTh MpaBuiia 0€301MacHOro Tpy/la MpHU MPOBEJCHUN UCCIIEI0BAaHUM B paMKax
y4e0OHOT0 SKCIIEPUMEHTA, YUeOHO-UCCIIE0BATENbCKON U MPOEKTHON JAesITENbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYAOBaHMUS;

pelaTh pacyeTHbIE 33JJa41 C IBHO 33JJaHHON (U3NYECKON MOJEIBIO, UCTIOIb3Ys
¢du3nyeckre 3aKOHbI ¥ IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 337a4l BHIOMpATh
(Gu3NYECKYIO MOJIEIb, BBIAEIATh GU3NYECKUE BETUUUHBI U (POPMYIIBI,
HE00XO0/IMMBIE /IJIS €€ PELIeHHUs, IPOBOAUTh PACUETHI U OLIEHUBATh PEATbHOCTD
MOJIyYEHHOT'0 3Ha4Y€HHUs (PU3HUECKON BEJIUYUHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPANBATh JJOTMYECKH HEIPOTUBOPEUNBYIO
LETOYKY PACCYXIECHUM C OMOPON HA N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckue BICHUS,

MCIOJIb30BaTh MIPU PEIICHNN YYEOHBIX 3a/1a4 COBpEMEHHbIE NH(POPMAIIMOHHbBIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBaHUsl, UHTEPIIPETALUU U MPEICTABICHUS
yueOHOW 1 HAyYHO-TIOMYJISIPHON MHPOPMAIINH, ITOJTYYEHHOMN U3 pa3InyHbIX
UCTOYHHKOB, KPUTHUECKU aHAJIU3UPOBATh MOJTydaeMyro HH(OpMaIHio;

OOBSACHATH NPUHIUIIBI JEHCTBHS MAlllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pas3nyarh yciaoBUs UX O€30MaCHOTO MCIIOJIB30BaHMs B TOBCEHEBHOM JKU3HU,

MPUBOJIUTH PUMEPHI BKJIaZa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

HCIOJIb30BATh TEOPETUUECKUE 3HAHUA MO (PU3KKE B IOBCEAHEBHOM KU3HU JIs
obecrieueHust 0€30MaCHOCTH MPHU OOpaIICHUH C MPUOOPAMH U TEXHUIECKUMHU



YCTPOMCTBaMH, JJISi COXPAHEHUS 37J0POBbS U COOIIIOACHUSI HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKpYXKaIoIIel cpee;

e paboTaTh B TPYIIIE C BHIMOTHCHUEM PA3IMYHBIX COIMATBHBIX POJICH, TUIAHUPOBATH
paboTy rpymimbl, palliOHAILHO PACHPEIENSITh 00sI3aHHOCTH U TIAHUPOBATh
JIeATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUsIX, aJIEKBATHO OLEHUBATH BKJIAJ KaXJI0TO
U3 YUaCTHUKOB TPYIIIIBI B pELICHHE pacCMaTPUBAEMO POOIEMBI.

Coaep:kanue y4eOHOro npeamMera

10-i1 kiace

Paznen 1. ®uzuka u METOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupoze. Hayunele MeTObI MO3HAHUS OKpYXKaromero mupa. Posis
HKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (pU3MYECKHX SBICHUH 1 mporieccoB. Hayunsle runore3sl. Gusnyueckue
3aKOHBI U TeopuH. [ paHUIIbI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Ponb u MecTo husuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B
MPAKTUYECKOU JIeATETbHOCTH JIFOICH.

JeMoHcTpannu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3nea 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe BukeHrue. OTHOCUTEIbHOCTh MEXaHUUECKOTO IBIKeHus. Crucrema oTcyera.
Tpaexropus.

[epemerenue, ckopocThb (CpeHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPCHHE
MAaTepHAIbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMbI KOOpaAUHAT. CI0KEeHUE MepeMeIeHu I
U CJI0’KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE TIPSIMOJIMHEWHOE ABMKeHUE. | paduKu 3aBUCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHMUS, ITyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUKH OT BPEMEHH.

CBoboaHoe nazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.
KpuBonuneiinoe nuxkenue. [[BuxeHne MaTepuaabHOM TOUKH 110 OKPY>KHOCTH C TTOCTOSIHHOM

10 MOZYJIIO0 CKOPOCThIO. YTJIOBast CKOPOCTh, JInHEHHas ckopocTh. [lepron u yactora
oOparmenus. LleHTpocTpeMUTENNbHOE YCKOPEHHUE.



TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE. CIIUOMETP, ABUKEHUE CHAPSAOB,
LIEIIHbIE U PEMEHHBIE IIEPEAUU.

JeMoHcTpanunun

e Mogeinb cucTemMbl 0TCUETA, UIUTIOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK
JIBYDKEHUS.

o IIpeobpazoBanue ABMKEHHH C UCIIOJIB30BAHHEM MIPOCTHIX MEXAHMU3MOB.

o [lageHue Ten B BO3IyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

o Habmonenue aBrkeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPH3OHTY U
TOPU30HTAJIBHO.

o N3mepeHue yckopeHusi CBOOOJHOTO TaICHHS.

o HanpapneHue ckopocTH NpU ABUKEHUU IO OKPY>KHOCTH.

Y4YeHUYECKUI SKCTIEPUMEHT, JJaOOpaTOPHBIE PAOOTHI

e N3yyeHue HEpaBHOMEPHOTO JIBMXKEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOM
CKOpOCTH.

o HccnenoBanue COOTHOLICHHS MEXY YTSIMH, IPOHJECHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE IPOMEKYTKHA BPEMEHU MPH PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

o N3yueHue NBHKEHUS LIAPUKA B BI3KOW KUIKOCTH.

o H3yuenue ABmxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[IpuHnun otHOcuTenbHOCTH ['anunes. I1epseiii 3akoH HeroTona. IHEpnanbHbIe CUCTEMBI
oTcUera.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoit 3akon Herotona asis
MaTepualbHON TOUKHU. TpeTuii 3akoH HproTOHA i1 MaTeprabHbIX TOYEK.

3akoH BceMHUpHOro TaAroreHus. Cuna tsokectu. [lepBas kocmuueckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (okost, ckonbxenus, kadenus). Cuna tpenust. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHUS U cuiia TpeHus mokos. Koadduuument tpenus. Cuna conpoTuBieHus
IIpH IBUYKEHUH TeJla B )KUIKOCTH WJIH rase.

HOCTyHaTeHBHoe " BpalllaTCIIbHOC ABUKCHUEC a0COJIFOTHO TBEPAOro Teia.

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpaliCHus. IIneuo cunel. YcnoBus PaBHOBECHUA TBEPAOTO
TCIa.

Texunaeckue yCTpOﬁCTBa U IIPAKTUYCCKOC NPUMECHCHUEC. IIOAMMITHUKHY, NBHKCHNUEC
HCKYCCTBCHHBIX CITYTHUKOB.

JlemoHCTpanuu



o JSIBneHHE uHEpPUUU.

o (CpaBHEHME MacC B3aUMOICUCTBYIOIUX TEJ.

o Bropoii 3akoH HeroTOHA.

o U3mepenue cui.

o Cll0o)KeHHE CUIL

e 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Jie(hOpMalHH.

o HesecoMocTs. Bec Tena npu yCKOPEHHOM IMOABEME U IIAJACHUH.
o C(CpaBHEHME CUIJI TPEHUS MOKOS, KAYCHUS U CKOJIBbKEHUS.

o VYcCi0BUSA paBHOBECHUS TBEPAOIO Teia. Buabl paBHOBECHS.

YdeHn4eckuil SKCIIEpUMEHT, TabopaTOpHbIE pabOThHI
o U3yueHue nBHXKEHUS OpyCKa O HAKJIOHHOW INIOCKOCTH.
o HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00paslie, OT ux Aedopmaruu.
o HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO T€Ja, UMEIOIIETO OCh BPAILICHHU.

Tema 3. 3aKoHBI cOXpaHEHHs B MeXaHUKe

Wmmnynsc MaTepuanbHO TOUKH (Tea), CHCTEMbl MATePHAIBHBIX TOUCK. VIMITYIJIbC CHITBI U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMIyJbca. PEakTUBHOE IBUKECHHE.

PaGora cuibl. MOILIHOCTH CHUJIBL.

Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON
JHEPTHUH.

[TorenunanesHas sueprust. [loreHnnanbHas 3Heprus ynpyro 1e(opMupoBaHHON MPYKUHBI.
[TorennuansHast SHEprys TeJIa BOJU3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHIMATbHbIE CUIIbL. CBsI3b paOOTHl HEMOTEHIIUAIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUs MEXaHUUECKON
JHEPIUH.

anyrI/Ie " HECYIIPYTHUEC CTOJIKHOBCHU.

TexHU4ecKkue ycTpoiCcTBa M MPaKTUYECKOE IPUMEHEHNE. BOJOMET, KONEp, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

JleMmoHCTpanuu
e 3aKOH COXpaHEHUs UMITYJIbCa.
o PeaxTnBHOE OBIKEHIE.
o [lepexon MOTEHIIMAIBHON SHEPTUN B KHHETUYECKYIO H 0OpaTHO.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

e M3yuyenue abCOMOTHO HEYMPYTOrO yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX
MAasITHUKOB.



e HccnenoBaHue CBs3HM pabOTHI CHIIBI C H3MEHEHHEM MEXaHMYECKON YHEPTHH Tela Ha
pUMepe PaCTSKEHHs] Pe3MHOBOTO JKI'yTa.

Pa3nen 3. MousiekyJsipHasi pu3nKa ¥ TepMOIUHAMHKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI T€OpUH

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KHHETUYECKON TEOPUH U UX OMBITHOE 000CHOBAHHUE.
bpoynoBckoe npmxkenue. Juddysusa. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI]
BerecTBa. MoJienn CTPOCHHUS Ta30B, JKUIKOCTEH U TBEP/IBIX TEN U O0BSICHCHHE CBONCTB
BEIIIECTBA Ha OCHOBE 3TUX Mozeeil. Macca u pasmepsl Mosiekyi. KonndecTBo BeliecTna.
[TocTostnuas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KMHETHUYECKON TEOpUHn
UJIeabHOTO Ta3a. AOCOIIOTHAsA TeMIIepaTypa Kak Mepa CpeIHe KHHETUIECKON IHEPTun
TEIUIOBOTO ABMKeHHUd yactull ra3a. [llkana remneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knanelipona. 3akon [lansTona. M3omporieccsl B nieaqbHOM Ta3e ¢
MIOCTOSIHHBIM KOJTMYECTBOM BelllecTBa. ['paduueckoe mpeicTaBieHne U30MpoLecCoB:
n30TEepMa, U30X0pa, n3obapa.

TexHunyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE. TEPMOMETD, OapOMETp.
JlemoHCTpanuu

o OmBbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIeCTBa, (hoTOrpapuu MOJIeKy
OPTraHUYECKUX COCTUHECHUH.

e OmnpIThl 10 TUGHY3UN KUIKOCTEH U ra30B.

e Moaenb GpOYHOBCKOTO JBUXKEHUS.

e Mogens oneita IlITepHa.

e OmnbITH], JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

e Mogens, HITIOCTpUpYIOIas MPUPOAY AABJIECHUS I'a3a HA CTEHKU COCYAA.

e OmnbITH], WUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSTHUS M/1€aJIbHOTO ra3a, U30MpOIIECChI.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

o OrmpeneneHne Macchl BO3/1yXa B KIIAaCCHOW KOMHATE Ha OCHOBE U3MEPEHU o0beMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEM.
o HccnenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OcHOBBI TEPMOIMHAMHUKH

TepmoauHaMuueckas cucteMa. BHyTpeHHss SHEPIUs TEPMOAMHAMUYECKON CUCTEMBI U
criocoOb! ee n3MeHeHus. KonruecTBo TemnoTel U padbota. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 UACAIIBHOIO raza. Buasl Teronepeaadn: TeIIONPOBOIHOCTb, KOHBEKIIHS,
M3JIy4eHHE. Y IeTbHas TEIJIOEMKOCTh BelecTBa. Koan4yecTBo TEIUIOTHI TPy TEIUIoNepeaaye.

[Tonsarue 06 agunabatHoMm mnporiecce. [lepBrlii 3akoH TepMoanHaMUKH. [IpiMeHeHe nepBoro
3aKOHa TEPMOAMHAMUKH K H3ompoueccaM. ['padudeckas naTepnperanus padoThl rasa.



Bropoii 3akon TepmoaunamMuku. HeobpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBbie MamuHbL. [IpuHIMNIG 1eficTBUs TemToBbIX MammuH. [Ipeobpa3zoBanus sHEpTun B
TeIIOBbIX MamnHax. KoagdumeHT moae3noro aeicTBus TerioBoi mammabl. [{ukin Kapao
U ero KO3 HUIMEHT MOJIE3HOTO eHCTBUA. DKOJIOTHYEeCKHEe MPOOIeMbl TeIIO3HEPTETHKH.

TexHnyeckue ycTpoiCcTBa U IPAKTUYECKOE TPUMEHEHHE. IBUTATEIb BHYTPECHHETO CrOpaHus,
OBITOBOI XOJOAMIBHHUK, KOHJAUIIUOHED.

JlemoHCTpanuu

o l3MeHeHMe BHYTPEHHEH SHEPTHHU Teja IPU COBEPILICHUU paOOThI: BBUIET IPOOKH U3
OyTBUIKH IO/ ICHCTBHEM C)KAaTOT0 BO3[yXa, HarpeBaHue »pupa B JTaTyHHOU TpyOKe
nyTeM TpeHus (BUICOIEMOHCTPALIHS).

M3meHeHue BHYTPEHHEW 3Hepruu (TeMIiepaTyphl) Teja IpH TeIionepeiaye.

OmbIT 110 aMabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATEIIsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Y4eHnuecKkui HIKCIIePUMEHT, J1a0opaTOpHbIe pabOThI

o l3MepeHue yneabHON TEIIOEMKOCTH.
Tema 3. ArperaTHble cOCTOSIHUS BelllecTBa. @a30Bble Mepexo/ibl
[TapooGpa3oBanue u koHaeHcanus. Mcnapenue u kunenue. AGCOTIOTHASE 1 OTHOCUTENIbHAS
BIIQKHOCTH BO3AyXxa. HackimeHHbIii map. Y aenbHas TerioTa mapoodpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT JaBJICHUS.
Tsepnoe teno. Kpucraminueckue u amopgHsbie Tena. AHU30TPONUS CBOMCTB KPUCTAIJIOB.
Kunkue kpuctamisl. CoBpeMeHHbIe MaTepuansl. [lnapnenue n kpucramuzauus. Y ieiabHas
Teruiora iasneHus. Cyonumanus.
VYpaBHeHHE TEIIOBOro OanaHca.
TexHrUecKue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTMHU MOJIyYE€HUsI COBPEMEHHBIX MaTepUajoB, B TOM YHUCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.
JleMmoHCTpanuu

o (CBoliCTBa HACHIIIEHHBIX MTAPOB.

o Kunenue npu noHWKEHHOM JaBICHUHU.

e CnocoOs! M3MEPEHUS BIAKHOCTH.

o HalOntonenve HarpeBaHus U TUTABIICHUS] KPUCTAJUTMUECKOTO BEIIECTBA.

e JleMOHCTpanusi KpUCTAIIOB.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e H3MepeHHe OTHOCUTENBHOM BJIA)KHOCTH BO3/yXa.



Pa3nea 4. DiekTpoamHaMuKka
Tema 1. DnekTpocTaTuka

DJIeKTpu3anus Tell. DICKTPUUECKUH 3apsi. [IBa Bua seKTpruiecKux 3apsaaoB. [IpoBoaHukwy,
JUAJICKTPUKHU U TTOJYIIPOBOIHUKH. 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO0 3apsija.

B3aumopeiictaue 3apsiioB. 3akoH Kynona. TouedHbli 2JIEKTPUUECKUM 3aps .
Onexrpuueckoe nojie. HanpspkeHHOCTh 21eKTpudecKoro nois. [Ipunnun cynepnozunun
JJIEKTPUYECKUX TO0JIeH. JINHNY HANPSPKEHHOCTH IEKTPUYECKOTO MOJIS.

Pabota cun anekrpocraruyeckoro nois. [lorenmman. Pasnocts norenumanos. [IpoBogauku
U AUDJIEKTPUKH B 3JIEKTPOCTATHUECKOM I10JI€. J[nanekTpudeckas IpoOHULAEMOCTb.

OnexTpoeMkocTh. KoHeHcaTop. DiIeKTpOoeMKOCTh IIIOCKOT0 KOH/IEHCATOpa. DHEPrus
3apsHKEHHOTO KOHACHCATOPA.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IIPUMEHEHUE. 3JIEKTPOCKOII, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3aIIUTa, 3a3EMIICHUE JIEKTPOIPHOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIH
anmapar, CTpyHHbIH IpUHTEP.

JlemoHcTpamuu

e VYCTPOWCTBO M MIPUHUMII ACUCTBUSA IIEKTPOMETPA.

o BzanMopelicTBHE HaJIEKTPU30BAHHBIX TEIL.

e DJEKTPUYECKOE I0JIE 3aPSKEHHBIX TEJ.

e IIpoBOIHUKHM B 3IEKTPOCTATUUECKOM IIOJIE.

e DJEKTpOoCTaTUYECKas 3allluTa.

o JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM IIOJIE.

e 3aBHCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa OT IUIOIAH IJIACTHH,
paccTosTHUSA MEXY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOT0 KOH/IEHCATOopa.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI
o M3mepeHue dIEeKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBIH 1eKTpUYecKuii TOK. TOKH B pa3IM4YHbIX cpegax

DNEeKTpUYECKHU TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. FICTOUHMKH TOKA.
Cuna Ttoka. [TocTosSHHBIN TOK.

Hanpsokenue. 3akon Oma 715 ygacTka [eru.

3J'ICKTpI/I‘-ICCKOC COIIPOTUBJICHHC. YaenbHOE COIIPOTUBJICHHUEC BCIICCTBA. IlocnenoBarenbHOE,
nmapajji€JIbHOC, CMCIIAHHOC COCAMHCHUE ITPOBOAHHUKOB.

Pabota >nekTpuueckoro Toka. 3akoH Jxoymsi—JIennia. MOIHOCT 3IEKTPUIECKOTO TOKA.



DNEeKTPOABUKYIAsl CHJIa U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKa. 3akoH OMa Jyist
OJIHOM (3aMKHYTOI) 3JIeKTpruUecKoii menu. KopoTkoe 3aMbIkaHue.

ONEeKTPOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIICHHS METAJNIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHAsI U MPUMECHAS TPOBOJUMOCTD MOJIYIPOBOIHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIEeKTPUUYECKHUI TOK B pacTBOpaxX M paciuiaBax 3JIEKTPOJHUTOB. DIEKTPOIUTHUECKAs
JIUCCOLUAIUS. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MoHus.
ITna3zma.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHHKH TOKA, DJIEKTPOHATPEBATEIbHBIC IPUOOPHI, JTEKTPOOCBETUTEIBHBIE TPUOOPHI,
TEPMOMETP COMPOTHUBIICHHUS], BAKYYMHBIN JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
IOJIYTIIPOBOIHUKOBBII 1MOJ, TaJlbBaHUKA.

JlemoHCTpanuu

o N3mepeHue CUIIbI TOKA U HAMIPSKEHUSL.

e 3aBHUCHUMOCTD CONIPOTUBJICHHUA MUINHAPHUICCKUX IMPOBOAHUKOB OT MJIMHBI, IIJIOIIAAN
HOTNIEPEYHOI0 CEYeHUs U MaTepuaa.

o (CMemaHHO€ COEMHEHNE TPOBOJHUKOB.

o [Ipsimoe u3mepeHue MEeKTPOABIKYIIEH cribl. KopoTkoe 3aMbikaHue
TaJIbBAHNYECCKOTO 3JICMCHTA U OLICHKA BHYTPCHHETO CONIPOTUBJICHUA.

e 3aBUCHMOCTb COIPOTHUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

o IIpoBOIMMOCTB 3IEKTPOIUTOB.

o HckpoBoii pa3psi 1 IPOBOAUMOCTh BO3/1yXa.

. OI[HOCTOpOHHSISI MMPOBOAMMOCTE JUO/A.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e l3yueHue cCMEMaHHOTO COSAMHEHUS PE3UCTOPOB.

o H3MepeHue eKTPOABUKYIIEH CHUJTBI UICTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS.

o Habmogenue amexkTpoaun3a.

MexnpeameTHblie CBSI3H
N3yuenne xypca ¢pusnukn 6a3oBoro ypoBHs B 10-M Ki1acce OCyIIECTBISETCS C yUETOM

COJIEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.



MexnpeAMeTHbIC MTOHATHUS, CBSI3aHHbBIE C H3YYEHHEM METOJI0B HAYYHOI'O IMO3HAHUS: SIBJICHUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NUECcKas BEIIMUMHA, 3aKOH, TEOPHs, HAOJIIOICHHE,
SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

MaremMaTHKa: peleHne CUCTeMbl YpaBHEHUH, TuHeiHas QyHKIus, napaboia, runepoona, ux
rpaduKu 1 CBOICTBA, TPUTOHOMETPUYECKUE (PYHKLIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX IPOEKIIMH HAa OCU KOOPJMHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: MmexaHudeckoe IBMKCHHUE B )KUBOU Mpupoae, AU dy3usi, 0CMOC, TEII000MeH
’KUBBIX OPraHu3MOB (BH/IbI TEILIONEPEAAYH, TEIUIOBOE PABHOBECHUE), SJICKTPHUCCKUE SIBICHHS
B JKUBOU IIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHHUEC aTOMOB U MOJICKYJI, MOJIb BEIICCTBA,
MOJIAIpHas Macca, TCIIJIOBBIC CBOMCTBA TBEPAbIX TCII, JKUJKOCTEH U ra3os, QJICKTPHUYCCKUC
CBOICTBA MCTAJJIOB, DJICKTPOJIUTUUCCKAA JUCCOUAllWA, raJIbBAHUKA.

I'eorpadus: BnaxXHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonorus: npeoOpa3oBaHue JBUKECHHUM ¢ UCIIOIB30BaHUEM MEXAaHU3MOB, YUeT TPEHUS B
TEXHHUKE, TOIIUITHUKH, UCIIOIb30BaHUE 3aKOHA COXPAHEHHUS UMITyJIbCa B TEXHUKE (pakerTa,
BOJIOMET U JIp.), ABUTaTe)Ib BHYTPECHHETO CrOpaHusl, apoBas TypOruHa, ObITOBOM
XOJIOAWJIBHUK, KOHAUITMOHED, TEXHOJIOTUHU MOTYYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM
YHUCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAs 3aIlMUTa, 3a3EMJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN TPUHTED, AIEKTPOHATPEBATEIHHBIE TPHUOOPHI,
ANEKTPOOCBETUTEIbHBIC TPUOOPHI, TATbBAHUKA.

11-1 kiaace

Pa3nen 4. DiaekTpoanHaMuKa

Tema 3. MaruuTHOe noJie. JJeKTPOMATHUTHAS MHAYKIUS

ITocTostHHBIE MarHUTHL. B3aumoelcTBUE OCTOSHHBIX MArHUTOB. MaruutHoe nojue. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI Cyniepno3niuy MarHuTHBIX 1MOJe. JINHUM MarHuTHON
nHAyKuuu. KapTtuHa TuHUI MarHUTHOW MHAYKLIMHU 0JI TOCTOSIHHBIX MarHuTOB.
MarsuTtHO€E noje IpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMY MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOTO IIPOBOJAHUKA U 3aMKHYTOI'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKU C TOKOM.
OmneiT Opcrena. BzanMoaencTere NpoBOJHUKOB C TOKOM.

Cwuita AMriepa, ee MOJyJIb M HAIIPABIICHHE.

Cuna Jlopeniia, ee MOIysIb ¥ HampaBJyieHHe. [[BikeHHe 3apsHKEHHOM YaCTHUIIBI B OJTHOPOTHOM
MarHuTHOM ToJie. PaboTta cuisl Jlopena.

SIBrieHME NEKTPOMAarHUTHOM MHAYKIMH. [I0oTOK BEeKTOpa MarHUTHOW UHIYKIIUH.
DNEeKTPOABMKYIAs CUIa UHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYyKUuu Papazes.



BuxpeBoe anekTpudeckoe mosie. NEKTPOABIKYILAs CUjla UHIYKIUU B IIPOBOIHUKE,
JABIDKYILEMCS IIOCTYIIATEIbHO B OHOPOJHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHaykTHBHOCTE. SIBICHUE CAaMOMHAYKIIUU. DICKTPOABIKYIIAS CHUIa CAMOUHIYKIIHH.
DHeprus MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

Texunueckue YCTpOﬁCTBa M IIPAKTUYCCKOC NPUMEHECHUEC. IIOCTOSIHHBIC MAarHUThl,
QJICKTPOMArHMThI, JICKTPOABUIATCIIb, YCKOPUTCIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA
I1CYb.

JlemoHcTpamuu

e OmnsIT OpcTeaa.

e OTKJIOHEHUE 3JEKTPOHHOrO IMy4YKa MAarHUTHBIM I1OJIEM.

o JIMHUU MHAYKINUN MarHUTHOTO IOJIA.

o B3saumoaeiicTBue AByX IPOBOJIHHUKOB C TOKOM.

e Cuna Amnepa.

o JleiicTBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJINTA.

o JSIBnEHME 2IEKTPOMAarHUTHON UHIYKLUH.

o [lIpaBuno Jlenua.

e 3aBHCHMOCTb 3JEKTPOABUKYIIEH CHUIIbI UHAYKIIUUA OT CKOPOCTU U3MEHEHUS
MarHMTHOTO TIOTOKA.

o JSIBNEeHME CAMOMHIYKLIHH.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e H3ydyeHue MarHUTHOTO TOJIS KATYIIKH C TOKOM.
o HccnenoBanue nercTBUs OCTOSSHHOTO MArHUTA Ha PAMKY C TOKOM.
o HccnenoBanue sBiI€HUS 3JIEKTPOMAarHUTHOM UHIYKIUU.

Pazgen 5. Kosie6anusi 1 BOJTHBI
Tema 1. Mexannuyeckue U 3J1eKTPOMATHUTHBIE KOJIeOaHUS

KonebarenbHas cucrema. CBOOOJHBIE MEXaHUYECKHE KoeOaHus. ['apMoHnueckue
kosieOanus. [lepuon, gacrora, ammnryaa u ¢asa konedanuid. [Ipy>kMHHBIN MasTHUK.
MaremaTHuecKuii MassTHUK. Y paBHEHUE rapMOHMUYECKUX Kosebanui. [IpeBparienue snepruu
[IPY TAPMOHUYECKHUX KOJIEeOaHUX.

Koneb6arenbublit KoHTYp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJICOaHUS B HI€aIbHOM
KoJe0aTeIHLHOM KOHTYpC. Amnayorus MCKAY MCXaHUYCCKUMH U DJICKTPOMAariuTHBIMHU
konebanusamu. @opmyina TomcoHa. 3aKOH COXpaHEHUs! SHEPTUHU B UICATbHOM
KoJ1e0aTeIbHOM KOHTYpE.



[Ipencrasnenne o 3aTyxaronux KojaeOaHusIX. BeIHYKICHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJeOaHus.

[Tepemennsbiii Tok. CHHYCOUJAIBHBIN ITEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTY/IHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAMIPSKECHUS.

Tpauchopmarop. IIponsBoacTso, nepenada u noTpedIeHUE dJIEKTPUUECKON SHEPTUH.
DKOJIOTMYECKHE PUCKU IIPU ITPOU3BOJICTBE 3IEKTpo3Hepruu. KynpTypa ucnoiab30BaHus
3JIEKTPOIHEPIUU B OBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPUUECKUI 3BOHOK, T€HEPaTOp
MEPEMEHHOT0 TOKA, JIMHUH JICKTPOIEpeIaun.

JlemoHCTpanuu

e HccnenoBanue napaMeTpoB KOJIeOaTeIbHON CUCTEMBI (ITPYKUHHBINA UITH
MaTeMaTHYECKUI MasTHHK).

o HaOmtonenue 3aTyxammux KoieOaHmii.

e lccnenoBaHue CBOMCTB BBIHYKJIEHHBIX KOJIEOaHUI.

o HaOmtonenue pezoHanca.

e (CB00OOIHBIC AIIEKTPOMATHUTHBIC KOJICOAHUSI.

e OcumuiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA W HAMIPSKEHUS OT BPEMEHH) JTsI
AJIEKTPOMATHUTHBIX KOJICOAHHM.

o Pe3oHaHC npu nocienoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKU

WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monens TUHUY dIIEKTPOIIepeIadH.

YdeHnueckuil SKCIepUMEHT, 1TabopaTOopHbIE pabOThI

e lccnenoBaHue 3aBUCUMOCTH MEpUO/ia MaNbIX KoJeOaHU Ipy3a Ha HUTHU OT JUIMHBI
HUTH U Maccel rpysa.

e HccnenoBanue nepeMeHHOro TOKa B LEMH U3 MOCIE0BATEIBHO COETMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. MexaHnuyecKkue U 3J1eKTPOMATHUTHBIE BOJIHBI

MexaHnuecKkne BOJIHBI, yclIoBus pacnpoctpanenus. [lepuon. CkopocTs pacipocTpaHEHUsS U
JuirHa BosiHbl. [lonepeunsie 1 npoaonbHble BoJMHBL. MHTepdepenius u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DIIEKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3JIYYEHHS SJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opHueHTanus BeKkTopoB E, B, V B anexkrpomaraHuTHO# BoiHe. CBOMCTBA 37IEKTPOMAarHUTHBIX
BOJIH: OTpa)k€HHeE, MIpesIoMIIeHUE, Nospu3zanus, Tudpaxius, nareppepenuus. CKopocTb
9JIEKTPOMArHUTHBIX BOJIH.

IlIkama SJICKTPOMATrHUTHBIX BOJIH. HpI/IMeHCHI/IC 9JICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy.

[IpuHIUIIBI paIUOCBS3U U TEIEBUACHUS. Pagromokanus.



DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAtOIIEH Cpeibl.

TexHu4YecKue yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTHI,
VJIBTPa3BYKOBas JMArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paJuolpPUEMHHK, TEICBU30D,
anTenHa, Tenedon, CBU-meus.

JeMoHcTpanuuun

o OOpa3oBaHKe U pacCIpPOCTPAHCHUE MTOTIEPEUHBIX W MPOIAOJIBHBIX BOJH.

o Kouebumomeecs Teno Kak UCTOYHUK 3BYKa.

o HaOmonenne oTpakeHusI U TIPEIOMIICHUS] MEXaHUIECKUX BOJIH.

e Habntonenue narepdepeHny u nudpakiui MEXaHUIECKUX BOJTH.

e 3BYKOBOI1 pe3oHaHC.

o Habmonenne cBsi31 TPOMKOCTH 3BYKa M BHICOTBI TOHA C aMIUIUTYAON M YaCTOTON
KoJie0aHui.

o HccnenoBanue CBOMCTB IEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, IPEIOMIICHHE,
noJsipu3anus, Tudpakius, HHTepdepeHIus.

Tema 3. OnTuka

I'eomeTpuueckas ontuka. [IpsMoanHetHOE pacIpOCTPaHEHUE CBETA B OAHOPOIHOM CpeEIe.
JIyu cBera. ToueuyHblil HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300pakeHU B INIOCKOM
3epKaie.

IIpenomienue cBera. 3aKOHbI MPEIIOMIIEHHSI cBeTa. AOGCOIIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.
[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHbIi yros NOJTHOTO BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus cBera. CrnoxxHbIN cocTaB Oenoro ceera. L[BeT.

Cobwuparornue u paccenBaroiue JUH3bI. ToHKas nH3a. DOKYCHOE PACCTOSHUE M ONITUYECKAst
cuJ1a TOHKOM JuH3BL. [TocTpoeHne n3o0paxeHnii B COOUPAIOIINX U PaCCEUBAIOIIUX JTHH3AX.
®opmyJia TOHKOH JMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOMN ONTHKHU.

BonnoBas ontuka. MaTepdepenins cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB B UHTEPHEPEHITMOHHON KapTHHE OT ABYX CHH(]Aa3HBIX

KOTCPCHTHBIX HCTOUYHHUKOB.

Hudpaxius ceera. Judpakunonnas pemierka. Y caoBrue HaOM01eHUs ITaBHbIX MAKCUMYMOB
MIpY MMaJeHUH MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKLMOHHYIO PEIIETKY.

Honapmam/m CBCTa.
TexHnuueckue YCTpOﬁCTBa M IIPAKTUYCCKOC MPUMCHCHUE. OYKH, JIYIIa, (I)OTO&HHapaT,

HpOGKHHOHHBIfI arrmapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKA, }II/I(i)paKHI/IOHHaSI
peuIcTKa, MmoJIIponn.



JlemoHCTpanuu

o IIpsMonuHEWHOE pacpOCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHHE CBETA.
OnTuueckue npuodopsI.

o [lonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

e HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

e Mojaenu MUKpPOCKOIIA, TEJIECKOA.

o HabGmronenue nuatepdepeHImu cBera.

o Habmronenue nudpakium cBera.

o HaOmntonenue qucnepcuu cBeTa.

o [lomyyeHue crieKTpa C MOMOIIBIO TPU3MEI.

o [lonmyuyeHue crnekTpa ¢ MOMOIIBIO TU(HPAKIIMOHHON PELIETKH.

o Habmonenne noisipu3aniu cBeTa.

Y4YeHUYECKUN SKCTIEPUMEHT, JJAOOpaTOPHBIE PAOOTHI

o N3MepeHue nokaszaresns NpeioMIICHHS CTEKIIA.

o MHccnenoBanue cBOMCTB M300pakeHUH B IMH3AX.

o HaOmroneHue nucnepcun cBeTa.
Pa3jnen 6. OcHOBBI cienMAIbHOM TEOPUH OTHOCHUTEIbHOCTH
['panuLIBl TPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. [1oCTyarsl crienuaibHONM TEOpUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyMe€, IPUHLIUIL
OTHOCHUTEIBHOCTHA DHHINTENHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ PHEPrUel U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIUs TOKOSI.
Pazgen 7. KBantoBasi pusuka

Tema 1. DjieMeHTbI KBAHTOBO ONTUKH

®oronsl. opmyina [1nanka cBs3u s3HEeprun (HOTOHA C €ro0 YaCTOTOW. DHEPTUS U UMITYJIbC
¢doTtoHa.

OtkpeiTue u uccnegosanue Gorordpgexra. Onpitel A. I'. Cronerosa. 3akoHsl poTodddekra.
VYpasuenue DitnmreitHa nis hotodddexra. «KpacHas rpanuma» Gororddexra.

Hasnenue cera. OnwiTel [1.H. JIeOenena.
XUMHUYECKOe IeCTBUE CBETA.

TexHuyeckue yCTpoHCTBA U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT, (POTOATUHK,
coJIHeUHas OaTapesi, CBETOIHO/I.

JlemoHCTpanuu



e ®oTo3ddexT Ha yCTAaHOBKE ¢ IUHKOBOW IIIACTHHOM.

e HccnenoBanue 3akOHOB BHEIIHETO GoTodddekra.

o Caeronuon.

e Comnneynas 6arapes.
Tema 2. CTpoeHune aToma
Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuto o -gactuil. [Imanerapaast
Mozenb aroMma. [loctynatel bopa. Mznyuenue u nornomienue GoTOHOB MpH Mepexo/ie aToma
C OJTHOTO YpOBHS PHEPIUM Ha Apyroil. Buasl cnekTpoB. CrieKTp ypOBHEW SHEPTrUU aToMa
BOJOPO/JA.
Bonnosele coiicTBa yactuil. Bonnsl ne bpoiins. KopmyckynsipHO-BOIHOBOM Tyalu3M.

CroHTa"HHoOE U BBIHYXXKJACHHOC U3JTYUCHHUC.

TexHruueckue yCTpouCTBa U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAIbHbBIN aHaN3
(cmekTpockor), 1a3ep, KBAHTOBBII KOMITBIOTED.

JlemoHcTpamuu
e Moguenb onbiTa Pesepdopra.
o Omnpenenenne AIMHBI BOJIHBI JIa3epa.
o HaOmtonenue nuHeYaThIX CIEKTPOB U3ITyYEHUSI.
o Jlazep.
YdeHndeckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI
o Halmonenue nuHevyaToro cuexkTpa.
Tema 3. AToMHOe s1IPO
DKCIepUMEHTHI, J0KA3bIBAIOIINE CI0KHOCTh CTPOEHHUS siipa. OTKPBITHE PaInOaKTUBHOCTH.
OmnbiThl Pesepdopaa no onpenenennto cocraBa paauoakTUBHOTO u3mydeHus. CBolcTBa

anL(’pa-, 6eTa-, ramMmma-us3JIydcHus. Bausaue PaaAOAKTUBHOCTH HA XUBBIC OPraHU3MBEI.

OTtkpbiTHE IPOTOHA U HeTpoHa. HykiionHas moaens aapa ['eitsen6epra—lBanenko. 3apsin
anpa. MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydyenue. 3aKoH
PaguOAKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
SAnepusble peakuuu. [leneHne u CUHTE3 s1ep.

SAnepusiii peaktop. Tepmosaepuslii cuntes. [Ipo0iaeMbl 1 IEPCIEKTUBI sIEPHON
JHEPreTUKU. JKOJIOTMUECKUE aCIIEKTHI IIEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.



MeToabl HaOIIOACHHUS U PETUCTPALIUH 3JIEMEHTapHBIX YaCTHUILI.
@dynnameHTaIbHBIE B3aUMOAEHCTBUSA. EquHCTBO (hr3nyeckoit KapTUHBI MUpA.

TexHuueckue ycTpOHCTBA U MIPAKTUUECKOE IPUMEHEHHE: 103UMETp, kKaMmepa BuiibcoHa,
SICPHBIA PeaKkTop, aTOMHasi bomoa.

JlemoHCTpanuu

e CueTyuK MOHU3HUPYIOLIUX YACTHUII.
Y4eHnueckui HIKCIIePUMEHT, J1abopaTOpHbIE PabOTHI

e HccnenoBanue TpekoB yacTwil (1o roToBbIM (oTorpadusm).
Pa3nes 8. DjieMeHTHI ACTPOHOMMY U ACTPOPU3NKH
Dtanbl pa3BUTHs acCTpoHOMUH. [IpHUKIaHOE U MUPOBO33PEHYECKOE 3HAUYCHHUE ACTPOHOMUH.
Bun 3Be3aaoro HeOa. Co3Be3ausi, SpKre 3BE3/Ibl, INIAHETHI, X BUIUMOC IBMKCHHE.
Conneynas cuctema.
Connue. Conneunas akTUBHOCTh. McTounuk 3Heprun CoaHua U 3B€31. 3BE3/bl, UX
OCHOBHBIE XapaKTEPUCTUKHU. [luarpaMma «CreKTpaabHbIN KJIACC — CBETUMOCTbY. 3BE3/IbI
[JIABHOM MOCJIEA0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTb) JJI 3B€3]1 I1aBHOMN
MoCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 38e3/1. CoOBpeMEHHBIE MPEICTABICHUS O

MPOUCXOKACHUHN U 3BOJIFOIIUN COJ'IHLIa " 3BC3/I. OTaIebl JKU3HU 3BC3 .

Mnineunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n aquxkenne Connua B ["anaktuke. Tumnsl
rajakTvk. PaguoramakTuku u KkBazapbl. YepHbIE IbIPHI B SIAPAX FadakTHK.

Bcenennas. Paciuupenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe nzinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpob6ieMbl aCTpOHOMUM.

Yyenuueckrue HaOIIOIeHUS

Habmoienus HEBOOPYKEHHBIM TJIa30M C HCIIOIH30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHHUH IS
OTIpe/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE CO3BE3/IHSI
CeBepHOro noiaymapus u ipKue 3B€3/1bl.

Habmtonenus B reneckon Jlynsl, maner, Mineutnoro IlyTu.

O6o0marnee noBTOpeHne



Ponb pusuky u acTpOHOMUHN B IKOHOMUYECKOH, TEXHOJIOTUYECKOM, COIMATTLHOM U ATHYECKON
cdepax AeqaTeIbHOCTH YeJIOBEeKa, pOJib U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHOMN
HAYYHOH KapTHUHE MUPA, pOJIb GU3NIECKOI TeopuH B (HOPMUPOBAHUH MIPEJCTABICHUN O
(bu3nuecKoil KapTUHe MUPa, MeCTO (GU3UYECKOM KapTUHBI MUpA B OOIIEM Psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUM O IIPUPOJIE.

Me)KHpeL[MeTHLIe CBSA3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 11-M Kiacce ocyIiecTBIseTCs ¢ y4eTOM
COJIEPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3EH C KypCaMu MaTeMaTHUKH, OMOJIOTUHU, XUMUH,
reorpaduu U TEXHOJIOTUH.

MesxnpeaMeTHbIE OHSATHUS, CBI3aHHBIE C U3YYEHUEM METOI0OB HAYYHOT'O TO3HAHUS: SIBJICHHUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NUYECKas BEIMUMHA, 3aKOH, TEOPHs, HAOJIIOICHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MOJICIb, HU3MEPCHHE.

MaremMaTHKa: pelieHle CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U UX
IIPOEKIUH Ha OCU KOOPJMHAT, CJIOXKEHHUE BEKTOPOB, IIPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHUH,
MIPU3HAKH [TOJI00US TPEYTOIBHUKOB, ONPECIICHHIE TUIOIIAAN TUIOCKUX (QUTYp U 0Obema Tell.

buonorus: snexTpuyeckue SBICHUS B )KUBOM MpUpoJe, KosebaTelbHble JBUKEHUS B )KUBOM
IIPUPO/JIE, ONITHYECKUE SIBJICHUS B )KUBOW IIPUPOJE, NEUCTBUE PAUALN HA KUBBIE
OpraHU3MBl.

XHUMUS: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAst CTPYKTYpa TBEPABIX TEIl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PElIeTKH, CIIEKTPaIbHbBIN aHaJu3.

I'eorpacdus: MarHUTHBIE MOTIOCA 3EMITH, 3aJI€KH MAarHUTHBIX Py, OTOChEMKa 3eMHOM
MMOBEPXHOCTH, MIPEICKA3AHHNE 3EMIICTPSICCHHUIA.

TexHomorus. THNHUN QJICKTpOINEpCaaiuu, recacparop nNEPEMEHHOro TOKa, 3JICKTPOABUTATECIIb,

WHIYKIIMOHHAS TIeYb, pajap, paIuonprueMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-nieus,
MIPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJTHEYHAas 6arapesi.

Temarnuyeckoe miIaHUPOBaHME

s
10-i kJacc
Ne HanmenoBanu | KonnuecTBo yacoB
11/_ € pa3zieyioB U DuekTponnbie (iudpoBbIe)
TeM Bcer | Kontposbubl | IIpakTHYECKH | gGpazoBaTennHbIe pecypes
" | nporpammer | © e paboThbI e padoThI

Pazgen 1. PU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUS

11 ®dusnka u 2 bubnuorexa ®I'UC «Most
™ | MmeToBI mkoja» — lesson.academy-




HAY4YHOT'O content.myschool.edu.ru/03/1
MO3HAHUS 0
Uroro mo pazneny 2
Pa3znen 2.MEXAHUKA
Poccuiickas snexkTpoHHas
2.1 | Kunemaruka 5 Ikosa —
resh.edu.ru/subject/28/10/
Poccuiickas anexkrpoHHast
2.2 | lunamuka 7 IIKOJIa —
resh.edu.ru/subject/28/10/
3aKOHBI Poccuiickas snexkrpoHHas
2.3 | coxpaHEeHHS B 6 IKoJIa —
MEXaHUKE resh.edu.ru/subject/28/10/
Utoro no pazneny 18

Pazgen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA

OcHoBbI Poccniickas anekTpoHHas
31 | MOTIeKyIIpHO- 9 IIKOJIa —
" | KuHETHYECKOH resh.edu.ru/subject/28/10/
Teopuu
OcHoBBI Pocculickas sekTpoHHAs
3.2 | repmoguaamuk | 10 1IKosa —
u resh.edu.ru/subject/28/10/
ArperarHble Poccniickas anexkTpoHHast
COCTOSIHUS IIKOJIa —
3.3 | BemmecTBa. 5 resh.edu.ru/subject/28/10/
da3oBbIe
IIEPEXObI
Hroro no paszneny 24
Pazgen 4. 9JIEKTPOAUHAMUKA
DEKTDOCTATIE Poccniickas anexkTpoHHast
4.1 N p 10 1IKOJIa —
resh.edu.ru/subject/28/10/
[TocTostHHBIM Poccniickas anexkTpoHHast
JIEKTPUYECKUI 1IKOJIa —
4.2 | Tok. Toku B 12 resh.edu.ru/subject/28/10/
pa3IMYHbIX
cpenax
Hroro no paszneny 22
Poccuiickas anexkTpoHHast
[ToBTOpEeHUME 2 IKoJsa —

resh.edu.ru/subject/28/10/




OBIIEE

KOJIMYECTBO
YACOB I10 08 3 ’
ITPOI'PAMME
11-1 kJaacce
KosnuecTBo 4acoB JJIeKTPOHHbIE
Ne | HammeHoBaHHe (uuposbIie)
n/ | pasnenoB M TeM |Bier Kontpoabusl | [IpakTuieck | ggpasopatennbuble
0 | IporpamMmel 0 e padoTnl ue pabdoThI pecypcebl

Paznea 1.9JIEKTPOAUHAMUKA

bu6mmorexa ®I'NUC «Mos
mkosiay — lesson.academy-
content.myschool.edu.ru/03/

MarsuTtHoe I10JI€.
1.1 | OnekrpomarnutH | 11 1 3
asi MHIyKIUs

11
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
Mexanuueckue u Poccuiickas snexkrpoHHas
2.1 | MeKTpOMarHuTH 9 1 IKOJIa —
bIC KOJICOaHUs resh.edu.ru/subject/28/11/
MexaHnuyeckue u Pocculickas 35ekTpoHHas
2.2 | 5NIeKTPOMAarHuTH 5 1 IKOJIA —
bI€ BOJTHBI resh.edu.ru/subject/28/10/
Pocculickas 35ekTpoHHas
2.3 | Ontuka 10 3 IKoJsa —
resh.edu.ru/subject/28/10/

Hroro no paszneny 24

Paszea 3.0CHOBBI CIIEITUAJIbHON TEOPUU OTHOCUTEJILHOCTH

OCHOBBI .
PR —— Poccuiickas snexkTpoHHast
3.1 oD 4 1 IKoJsa —
P resh.edu.ru/subject/28/10/
OTHOCHUTEIILHOCTH
Uroro no pazaeny 4

Pa3znen 4 KBAHTOBAS ®U3UKA

DIJIEMEHTHI Pocculickas 35nekTpoHHas
4.1 | KBaHTOBOIA 6 IKoJsa —
OINTHKHU resh.edu.ru/subject/28/10/
Poccuiickas anexkrpoHHas
4.2 | Ctpoenue aroma 4 p
IKOJIa —




resh.edu.ru/subject/28/10/

4.3

ATOMHOE SApO

Poccuiickas snexkrpoHHas
IIKOJIa —

resh.edu.ru/subject/28/10/

Hroro no pazneny

15

Paznea 5.9JIEMEHTbBI ACTPOHOMHUU U ACTPOPU3UKHU

DJIEeMEHTHI Poccuiickas snexkTpoHHas
5.1 | actpoHOMUM U 7 1IKOJIa —

acTpo(H3UKH resh.edu.ru/subject/28/10/
Utoro no pazneny 7

Pazaen 6.0BOBIHAIOIIEE IOBTOPEHUE

Pocculickas 35eKTpOHHasA

or Orcsumoncs |
p resh.edu.ru/subject/28/10/
Wroro no pazaeny 4
Poccuiickast anekTpoHHas
[ToBTOpeHue 3 IKOJIa —
resh.edu.ru/subject/28/10/
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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