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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpemHEro oOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJIOXKEHUH © TpeOOBaHWU K pe3yslbTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBatenbHOM Tporpammel, npeacTtaBieHHbIx B @I'OC COO, a Ttakxke ¢ yuétom (enepaabHOI
pabodyeil mporpaMMbl BOCIUTaHUS W KOHIENIMHU TpernofaBaHus ydeOHoro mpeamera «DPusnka» B
oOpa3oBaTesnbHbIX  opranm3anusx  Poccuiickoit ~ ®Denepanuu,  pealu3ylOIIMX  OCHOBHBIE
o0Opa3oBaTelIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMbl MO (PU3MKE HaAMpaBlieHO Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYUYHOU
KapTuHbl Mupa oOywatouuxca 10—11 knaccoB mpu oOydeHuM ux (u3uke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Tonxoja. [Iporpamma mo ¢u3uke COOTBETCTBYET TpeOOBaHUSIM
OI'OC COO K mIaHUPYEMBIM JMYHOCTHBIM, NIPEIMETHBIM M METallPEIMETHBIM pe3yJjbTaTam
oOydeHHs, a TakXKe YUYUTHIBAET HEOOXOIUMOCTb peaTu3allid MEXIPEIMETHBIX CBsI3ed (PU3UKH C
€CTECTBEHHO-HAyUYHbIMU y4E€OHBIMHM NIpeaMeTraMu. B Hell omnpenenstoTcsi OCHOBHbBIE LIETU W3YUYEHHS
GU3MKKM Ha YpPOBHE CpeIHero oO0miero o0pa3oBaHUs, MIAHUPYEMbIE PE3YJNbTaThl OCBOCHHS Kypca
(U3UKH: TMYHOCTHBIE, METAPEIMETHBIC, ITPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3uKe BKIIOYAET:

® [UIAHUPYEMbIE pe3yJbTaTbl OCBOEHUS Kypca (U3UKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MpeIMETHBIE pe3yIbTaThl IO rojilaM 00yUYeHHUS;

e cojJiepkaHue yueOHoro npeamera « Pu3rka» Mo rojam 00ydeHHsl.

du3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BBHICTYNAs B KauyecTBE y4eOHOro
mpeiMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHMA 00 OKpYXKalolleM MHpE.
HIkonapHBIA Kypc (PU3MKH — CHCTEMOOOPa3yIOUINil ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (U3UYECKHE 3aKOHBI JIeKAaT B OCHOBE NPOIECCOB U SBICHHUM, H3y4aeMbIX XUMHEH,
ouonorueit, ¢usnueckoii reorpadueir u acTpoHommuein. Mcrmonp3oBaHWEe W aKTUBHOE MPUMEHEHUE
bu3MueckuX 3HAHUWA ONpeNesseT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJOrui B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHUSA KOCMOCA, IIOJyYEHHUS HOBBIX MAaTEpHUajOB C 3a/JaHHBIMU
cBoiicTBamu U Apyrux. M3yuenue Qpu3mku BHOCUT OCHOBHOW BKJIAJ B (POPMHPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa oOydaromuxcs, B (opMHUpOBaHHWE YMEHMI TPUMEHITh HAyYHBIH METOI
MO3HAHMS TTPH BHITIOJTHEHUN UMH YI€OHBIX HCCIIETOBAHHIA.

B ocHOBY Kypca ¢GU3MKH IS YPOBHS CpeaHEro OOIero oOpa3oBaHMs IOJIOKEH P HIEH,
KOTOpbIE MOXHO paccMaTpUBaTh KaK MPUHIIUIBI €r0 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM Kypc SBISETCSA JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJICP’)KUT MaTepuan M3 BCeX pas3lesoB (U3MKH, BKIIOYAET KaK BOMPOCHl KIACCUYECKOW, Tak u
COBPEMEHHOM (PHU3UKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM ¢ HeW Marepuasn Kypca (QU3MKH OOBEAMHEH BOKPYT
¢usnyecknx Teopuil. Bemymmum B Kypce siBIsieTcss (pOopMHpOBaHHE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTepUHU, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus MNpeArnojaraeT MCIOIb30BaHUE TI'yMAaHUTApHOIO
NMoTeHIMaNa (PU3NYECKON HAyKH, OCMBICIEHUE CBSI3U pPa3BUTHS (PU3MKH C pa3BUTHEM OOLIECTBa, a
TaKXe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Gu3mku mnpeamnosiaraeT 3HAKOMCTBO C IIHPOKUM
KPYTOM TEXHUYECKHX M TEXHOJIOTHUECKUX MPHIIOKEHUN U3yUYSHHBIX TEOPHI U 3aKOHOB.

Hoesa skonoeuzayuu  peanusyercsi IOCPEICTBOM  BBEACHHUS  3JEMEHTOB  COJAEpXKaHUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTHEM TEXHHUKHU



M TEXHOJIOTHH, a Takke OOCYyXIeHHs MpoOieM pamuOHAIBHOTO MPUPOJOIOIB30BAaHUS U
9KOJIOTUIECKON 0€30MacHOCTH.

Crep)KHEBBIMU AJIEMEHTaMH Kypca (GU3UKH HAa YPOBHE CPEIHEro O0IIero 0Opa3oBaHUs SIBIISIOTCS
¢dusndeckue Teopun ((HopMUpOBaHUE TPEACTABICHUA O CTPYKTYpe MOCTPOSHUS (PU3NIECKON TEOpHH,
ponu (GyHIAMEHTaIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX TPEACTABICHHUSAX O MPHUPOIE,
rpaHUIaX MPUMEHUMOCTH TEOPHUH, TSl ONIMCAHUS €CTECCTBEHHO-HAYYHBIX SIBJICHUN U IPOIIECCOB).

CHuCTeMHO-IeATENBbHOCTHBIN TOAXO0J B Kypce (QHU3UKM peanu3yercss MpEexXIe BCEro 3a CYET
OpTraHW3allii JIKCIICPUMEHTAILHOW JesATeNIbHOCTH oOydatommxcs. s 06a30BOro ypoBHS Kypca
GU3MKH — 3TO WCIONB30BAHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX OKCIHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPHIE B ITporpaMMe Mo Gpu3uKe 0ObETUHEHBI B OOIIUNA CIIMCOK YUYEHUYECKHUX
MPAaKTHYECKUX paboT. BbliencHue B yKa3aHHOM TIEpeYHE JTA0OPATOPHBIX paboT, MPOBOIUMBIX IS
KOHTPOJII M OIICHKH, OCYIIECTBIAETCS YYaCTHUKaMU OO0pa30BaTEIBHOTO IMpoIecca HCXOAS U3
0COOEHHOCTEH TUTAaHUPOBAHUS U OCHAIICHUs KaOuHeTa pusuku. [Ipu 3ToM oOecrieunBaeTCs OBIaICHUE
OOyJaromMMHCS YMEHHUSMH TPOBOIAUTH KOCBEHHBIC W3MEpPEHHs, WCCIEOBAHUS 3aBUCUMOCTEH
(GU3NYCCKUX BEJIMYUH U TTOCTAHOBKY OTIBITOB IO MPOBEPKE NMPEUIOKCHHBIX THITOTE3.

Bonpmioe BHUMaHME yAENSETCS PEIICHUIO PACYETHBIX M KA4eCTBEHHBIX 3amad. [Ipm sTom s
pacu€THBIX 3a7a4 TPUOPUTETOM SBIISIOTCA 3aJadyd C SBHO 3aJaHHON (DU3MUYECKOW MOJIENbIO,
MO3BOJISIONINE PUMEHSTh U3YUCHHbBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfenia Kypca, TaK
W UHTETPHUPYS 3HaHUS W3 Pa3HBIX pa3nenoB. IS KayecTBEHHBIX 3allad MPUOPUTETOM SIBIISIOTCS
3amaHusl Ha OOBSICHEHWE TMPOTEKaHWA (U3NYECKHUX SIBICHUH W TMPOLECCOB B OKPYXKAIOMICH >KU3HH,
TpeOyroImue Bhioopa GU3NIECKON MOJICIN JIJIsl CUTYallMH MTPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusmu GPI'OC COO k maTepuaibHO-TEXHHYECKOMY O0ECIICUCHHIO
y4eOHOTo mpoiiecca 0a30BbIi ypOBCHb Kypca (M3MKH Ha YPOBHE CpEIHEro oOImiero oOpa3oBaHUs
JOJDKEH M3y4YaThCsl B YCIOBHAX MPEAMETHOTO KaOWHETa (GU3WKHU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHeTa MpeIMETOB €CTECTBEHHO-HAYYHOTO MHKIa. B kabuHeTe Gu3nKu JOMKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyIOBaHHME IS BHITIOJHEHHUS YKa3aHHBIX B MPOTpaMMe Mo (pU3MKe YUCHHMYECKUX
MPAaKTUYECKUX PadOT U AEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHCTpaIroHHOE 000pyI0BaHNe POPMHUPYETCS B COOTBETCTBHH C MPUHIIMTIOM MHHUMATBHON
JOCTAaTOYHOCTH U 00€CleYrBaeT MOCTAHOBKY MEPEUMCIICHHBIX B IMpOrpaMMme Mo (U3MKe KITFOUEBBIX
JAEMOHCTpAIlMil Ui MCCICNOBAHHUS M3yYaeMbIX SIBJICHHA H TIPOIECCOB, OMIHMPUYECKUX U
(byHIaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHME Ji YYEHHUYECKHX MPAKTHUECKUX palboT (opmupyeTcss B BHUIE
TEMaTHYECKUX KOMIUIEKTOB M 00ECIeUnBaETCs B pacuéTe OJTHOTO KOMIUIEKTa Ha JBYX OOYYaroIIuXcsl.
TemaTtndeckrie KOMIUIGKTBI JIaDOPaTOPHOTO OOOPYIOBaHWS JOJDKHBI OBITh TOCTPOEHBI HA
KOMIUIEKCHOM HCIIOJIb30BAHUM aHAJIOTOBBIX M HU(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX
WU3MEPHUTEIBHBIX CUCTEM B BHJIE IIM(PPOBBIX TaOOPATOPHH.

OCHOBHBIMHU LENSAMH U3Y4EHUs (U3HUKH B 0011eM 00pa30BaHHUH SBIISIOTCS:

e popMHpOBaHHE HMHTEpPECa W CTPEMIICHHS OOYYalOMIMXCS K HAayYHOMY H3YYCHHIO TPUPOJIHI,

pa3BUTHE UX MHTEJUIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BHUTHE MPEICTABICHUN O HAYYHOM METOJIE TO3HAHUS B (JOPMHPOBAHHE HCCIICIOBATEIHCKOTO
OTHOIIEHUS K OKPY>KAIOLIUM SBIICHUSIM;

¢ popMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa H3yYCHHs] OCHOB CTPOCHHS MaTepUU
U pyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e popMHpOBaHHE yMEHHU OOBSICHITH SBICHUS C HWCIOJIb30BaHHEM (U3MUECKUX 3HAHUUA U
HAYYHBIX JIOKA3aTEIIbCTB;



e popMHpOBaHHE TPEACTABICHUNA O POIHM (U3UKHU ISl PA3BUTHA IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTrxeHue 3TUX Lesied o0ecrneunBaeTcs pelIeHuEeM CIEAYIOINX 3a7a4 B MPOLECCE U3yUEHUs

Kypca (QU3MKH Ha ypOBHE CpeIHEro 001ero 0opa3oBaHus:

e IpUOOpETEHNE CUCTEMBI 3HAaHUN 00 OOMIMX (PU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIOYAsE MEXaHHUKY, MOJEKYJSIpHYIO (U3UKY, DJEKTPOJMHAMUKY, KBAHTOBYIO (DHU3UKY U
AJIEMEHTHI aCTPO(PU3HKHY;

e hopMUpOBaHHE YMEHUN NPUMEHSTh TEOPETHUYECKHE 3HAHMS JJIsi OOBSICHEHUS (U3HMUECKHX
SBJICHUW B IPUPOJAE U JUISl IPUHATHUS IPAKTUUECKUX PEIICHUN B TIOBCEHEBHOM KU3HH;

®OCBOCHHUE CIIOCOOOB PEIICHMS PA3IMYHBIX 33/7a4 C SIBHO 3aJaHHOM (U3UYECKON MOJENbIO,
3a/a4, MOAPa3yMEBAIOUIMX CaMOCTOSATEIBHOE CO3/1aHHE (PU3MUYECKON MOJENH, aJeKBaTHOU
YCIJIOBHSIM 33]1a4u;

®[IOHUMaHHE (QPU3NYECKUX OCHOB M NPHUHIMIIOB JEWUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO CPENY;

®OBJIAJICHUE METOJAMH CaMOCTOSITEIbHOIO IUIAHUPOBAHMS W TPOBEACHUS  (PU3HMUECKHUX
AKCIIEPUMEHTOB, aHajlu3a W HUHTEpIpeTaluy HHPOpPMALUU, OINpeAeSeHUsl JOCTOBEPHOCTU
MIOJIyYEHHOTO PE3YIbTaTa;

®CO3/IaHUE YCIOBUM JUISi pPa3BUTHUA YMEHUW MPOEKTHO-UCCIEIOBATEIBCKOM, TBOPUYECKOM
NEeSATEIbHOCTH.

Ha u3yuenue pusuku (6a30BbIi YPOBEHb) Ha YPOBHE CPEAHETO OOIIETO 00pa3oBaHUsI OTBOJAUTCS

136 gacos: B 10 knacce — 68 yacoB (2 yaca B Henelnto), B 11 kinacce — 68 yacoB (2 yaca B HEZEIO).

[Ipennaraemslii B mporpaMMme MO (U3MKE MEpeueHb Ja0OpAaTOPHBIX M MPAKTHYECKUX padoT

SBIISICTCSI PEKOMEHIOBAaHHBIM, YUUTEINb JeaeT BHIOOP MPOBEACHHs TaOOPaTOPHBIX pabOT M OIBITOB C
y4€TOM MHAMBHUAYATbHBIX OCOOCHHOCTEH 00yUaromuxcsl.



COJEPKXAHUE OBYYEHUA

10 KJIACC

Pazgen 1. @u3uka 1 MeTOAbI HAYYHOI'O MO3HAHMS
®uzuka — Hayka o npupojae. Hayunble MeTonbpl TO3HAHUA OKpYy’Karouero mupa. Poib
AKCIEPUMEHTA U TEOPUHU B MPOIECCE MTO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PUBHUKE.
MopenupoBanue puznyueckux sBJICHUN U mporieccoB. Hayunbie rumnotespl. @u3nyueckue 3aKOHbBI
1 Teopud. ['paHuIbl IPUMEHUMOCTH GU3UUYECKUX 3aKOHOB. [[pUHITMTT COOTBETCTBUSI.

Ponb 1 MecTo pU3KMKN B POPMUPOBAHUM COBPEMEHHOM HayYHON KApTUHBI MUPA, B IPAKTUYECKOU
TESTEIBHOCTH JIFOJIEH.

Jlemoncmpayuu
Amnaznorossie U IIU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBmkeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBMKEHHUsA. CucTtemMa OoTcyéTa.
Tpaexropus.

[lepeMemienne, CKOpPOCTh (CpemHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M yCKOpPEHHE
MaTepuaIbHONM TOYKH, WX MPOEKIMH HAa OCH CHUCTEeMbl KoopauHat. CloXeHHe NepeMenieHud u
CJI0’KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U TIEPEMEIICHUS MaTEPUAIbHON TOUKU OT BPEMEHHU.

CBoOogHOe majieHue. Y CKOpeHUE CBOOOIHOTO TaICHUS.

KpuBonmHeitnoe aBrxeHue. [[BUKEHNE MATEPUAIBHOM TOYKH MO OKPY>KHOCTHU C TOCTOSIHHOM T10
MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JIMHEWHas CKopocTh. l[lepwon u wactora oOpaleHus.
LlenTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHu4eckrne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETp, JBHKEHUE CHapPSJIOB,
LIETIHbIE U PEMEHHBIE TIEPEIAUN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK JIBHIKECHHUS.

[IpeobpazoBanue IBUKEHUM C UCTIOIB30BaHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MIPOCTPAHCTRE.

HaGmonenue nmkenus Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU3OHTAJIBHO.

N3mepenune yckopeHus: CBOOOTHOTO MaICHUSI.

HamnpaBnenue ckopoctu npu ABMIKEHUU 11O OKPY>KHOCTH.

Yyenuuecxuii sxcnepumenm, 1abopamoprvie pabomol

N3yueHne HepaBHOMEPHOTO JIBHXKCHUS C TIEJIBIO OMPEACIICHHS] MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOILICHUSI MEXKAY MyTSAMU, MPOMACHHBIMH TEJIOM 3a MOCIEI0BATEIbHbIE
paBHBIC TIPOMEKYTKH BPEMEHH TMPU PaBHOYCKOPEHHOM JBWKEHUU C HAYaJbHON CKOPOCTHIO, PAaBHOMU
HYJIIO.

N3yueHue BMKEHUS IIApUKa B BSI3KOM JKUJIKOCTH.

N3yueHue nBrxeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH ['anmumnes. IlepBeii 3akoH HeroToHa. MHepuuanbHbIE CUCTEMBI
oTcuéra.



Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akon HbroToHa /u1si MaTepuaibHOM
Touku. TpeTuit 3akoH HproTOHa 1151 MaTepUaIbHBIX TOYEK.

3aKkoH BceMHpHOTO TsroteHus. Cuna tsxectu. IlepBast kocMuueckast CKOpOCTb.

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

Tpenune. Buasl Tpenus (moxosi, ckonbxeHusi, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHHUsS] CKOJIbKEHUs U cuja TpeHus mnokos. Koadpdunument tpenus. Cuiia CONPOTUBIICHHUS MpU
IBIKCHHUH TEJIA B )KUJIKOCTH HJIU Trase.

[TocTynarenpHOE U BpallaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT Cuibl OTHOCUTEIBHO OCU BpaimieHusa. [linedo cumbl. YciaoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE TPUMEHEHHWE: MOAIIUIHUKHA, JBHKECHHE
HWCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEpUHH.

CpaBHeHHE Macc B3aUMOJECHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenne cuil.

Cnoxenue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JAedOpMaIIUU.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MTA/ICHUU.

CpaBHeHUE CUIJI TPEHUS TIOKOSI, KAUE€HUS U CKOJIbKECHHUSL.

¥YcnoBus paBHOBecHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yyenuuecxuii sxcnepumenm, 1abopamoprvie pabomol

N3yuenue npuxkeHus O6pycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIKX B MPYKMHE M PE3UHOBOM 00paslie,
oT ux aedhopmaIuu.

HccenenoBanue ycinoBui paBHOBECHS TBEPIOIO Tejla, UMEIOLIETO OCh BPALLCHHUS.

Tema 3. 3akonwvl coOXpaneHus 6 Mexanuke

NmMmnynsc MarepuanbHOM TOUKHM (T€Na), CUCTEMbl MaTepHAIbHBIX ToueK. Mmmynbc cuiibl U
M3MEHEHNE NMITYJIbCa Tea. 3aKOH COXpPaHEHUs UMITYJIbca. PeakTHBHOE IBH>KEHUE.

PaGota cuibl. MOIIHOCTH CHITBI.

Kunernueckas sHeprus MarepuajibHON TOUkH. TeopeMa 00 N3BMEHEHUH KUHETHYECKON YHEPTUH.

[Morennmansuass sHeprus. [loTeHnmanbHas SHeEprus ymnpyro AeGOPMUPOBAHHOW MPYIKUHBI.
[ToTenumanbHas sHEPrUs Teiaa BOIU3U MOBEPXHOCTH 3E€MITH.

[ToTeHnmanbHble W HEMOTCHIUATbHBIE CHJIBL. CBS3b palbOTHl HEMOTEHIUANIBHBIX CHJ C
M3MEHEHNEM MEXaHMYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUs MEXaHUYECKON SHEPTUN.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOMNEpP, MNPYKUHHBIN
IIACTOJIET, IBUJKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHME.

[lepexoa nmoTeHIMANbHON YHEPTUU B KUHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nrabopamopmvie pabomuol

N3yyenune abCoIIOTHO HEYNPYTOro yAapa ¢ MOMOIIbIO IBYX OJJMHAKOBBIX HUTSHBIX MAasSTHUKOB.



HccnenoBanue CBs3M pabOTHI CHIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTUU Tela Ha MpUMepe
pPaCTSKEHUsI pE3UHOBOTO KIyTa.

Paznen 3. MoJsekyasipaasi pu3uKa 1 TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM M HMX ONBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U B3aUMOJECUCTBHS YaCTHLl BEIECTBA.
Mopenu cTpoeHusl ra30B, )KMIKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE
THX Mozenel. Macca u pazmepsl Moiiekyi. KonnuectBo BemectBa. [locrosinnas ABorazapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopnens wuneanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KHMHETUYECKOM TEOpHUH
UJealbHOTO ra3a. AOCOJIOTHAs TeMmIreparypa Kak Mepa CpeAHEel KMHETHUYECKON SHEpPTUH TEIUIOBOTO
nBvokeHus dactun rasa. Illkana temneparyp KenbBuna. I'a3oBble 3akoHbI. YpaBHeHue MeHnpaeneeBa—
Knaneiipona. 3akon /lanpToHa. M3omponeccsl B HIOCATBHOM Tra3e C MOCTOSHHBIM KOJIUYECTBOM
BeniecTa. ['paduueckoe npencraBieHrne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHudeckre yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUIUE JUCKPETHOE CTPOCHUE BEIIECTBA, PoTOrpaduu MOJIEKYJI OPraHUYECKUX
COEJIMHEHUN.

OmnpiThl 0 AU GY3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JTBUKECHUS.

Mogens onbita [lITepHa.

OnbITHI, T0Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOIEHCTBHSI.

Mopens, HITIoCTpUpyOLIas MPUPOLY IABICHUS Ia3a Ha CTEHKHU COCY1a.

OnpIThI, WUTFOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAECABHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMu COCTOSIHUS PA3pPEKEHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuxu

Tepmonunamuueckas cuctemMa. BHYTpeHHSISI SJHEPTUs TEPMOJUHAMUYECKON CHCTEMBI M CIIOCOOBI
e¢ m3meHeHus. KonmdectBo temnoTrsl u paborta. BHyTpeHHss sHEprus 0JJHOATOMHOIO HAEabHOTO
raza. Bunel Teruionepenayu: TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JIyd€HUE. Y IelbHAs TEIJIOEMKOCTh
BellecTBa. KonnuecTBo TEIIOTHI NpHU TEIJIONEpeaaye.

[Tonatue 06 agmabatHOM mpouecce. [lepBriii 3ak0oH TepMoaMHAMUKU. [IpuMeHeHHE TepBOTO
3aKOHA TEPMOJMHAMUKH K M3ompolneccam. ['papudeckas uHTepripeTaius paboThl rasa.

Bropoii 3akoH TepmoauHaMuky. HeobpaTuMocCTh MpoieccoB B PUPOJE.

TeroBbie MamuHbl. [lpuHIMNBI IelcTBUA TeIUIOBbIX MamuH. [IpeoOpasoBaHus sHepruu B
TeruioBeIX MamuHax. Koag¢umuent monesnoro neiictBus ternoBoit mamuubl. Hukn Kapro u ero
KO3((QUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHYECKUE MPOOIEMbI TETNIOHEPT e TUKH.

TexHnueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: JBUTrAaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW PHEPruM Teja MPU COBEPIICHUHM PAOOThI: BbUIET MPOOKU U3 OyTHUIKU
oJl JeHCTBHEM CXaToro BO3[AyXa, HarpeBaHue d¢upa B JATyHHOH TpyOke NyTEM TpeHHUs
(BUIEOIEMOHCTpALINS).



N3MeHeHne BHYTpEHHEHN dHEepTruu (TeMIEpATypbl) Tela Py TEIUIONEpeaaye.

OnpIT 10 aIMabaTHOMY PACIIUPEHUIO BO3AYyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATETIS.

Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenune ynenbHON TEI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn geujecmea. Pazosvie nepexoont

[TapooOpazoBanne u koHaeHcauus. Vcmapenue u kumeHue. AOCOMIOTHasE U OTHOCHUTENIbHAs
BIQXXHOCTh BO3MyXa. HacklmeHHblii mnap. VYaenbHas TemjioTra MmapooOpa3oBaHUs. 3aBHCHUMOCTH
TEeMIIepaTypbl KUIICHUS OT JAaBJICHUSI.

TBépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB KPUCTAIIIOB.

Kunkne kpucramisl. CoBpeMeHHbIe MaTepuainbl. [lnaBieHne U KpuctauM3anus. Y IenbHas TemaoTa
miasnenus. Cyonumanus.

VYpaBHeHue TerjaoBoro dagaHca.
TexHudeckne YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHWE: TUTPOMETP U ICUXPOMETD,

KaJIOPUMCTP, TCXHOJIOTHU ITIOJYYCHHA COBPCMCHHBLIX MAaTCPHAIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HAHOTCXHOJIOT'HH.

Jlemoncmpayuu

CBolicTBa HACHIICHHBIX MAPOB.

Kunenue npu NoHM>KEHHOM J1aBJICHUHU.

Cnioco0Ob1 U3MEpEHUs BIAKHOCTH.

Habmronenne HarpeBanus ¥ IJIaBJICHUS KPUCTAIIMYECKOTO BEIeCTBA.
JleMoHCTpaIus KpUCTAIJIOB.

Yyenuuecxuii sxcnepumenm, 1abopamoprvie pabomol

N3mepenune oTHOCUTENBHON BIaKHOCTH BO3/1yXa.

Pa3zgea 4. DiieKTpoAMHAMMKA

Tema 1. Dnekmpocmamuxa

OnekTpuszanus Tell. DNEKTpUYecKuil 3apsn. /IBa Buaa snekTpudeckux 3apsaoB. 1IpoBoaHukw,
JTUAJIEKTPUKU U MOTYTPOBOJHUKH. 3aKOH COXPAHEHUs AIEKTPUUYECKOTO 3apsiia.

B3aumoperictBue 3apsanoB. 3akoH Kynona. ToudeuHbll 35IEKTpUYECKUN 3apsid. DJIEKTPUUECKOE
none. Hanpsok€HHOCTH dIEeKTpUYECKOro moss. [IpuHOMI Cyneprno3uuuy SJIEKTPUYECKUX TIOJIEH.
Jluauu HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

Pabora cun snmekrpocrarnueckoro mnojis. Ilorennuan. PasHocts moreHmuanos. [IpoBogHuku u
JTUBJIEKTPUKH B JIEKTPOCTATUYECKOM MoJie. JuasieKkTpuyueckas mpoOHUIIaEMOCTb.

OnektpoéMkocTh. KoHneHcatop. DIEeKTpOEMKOCTh IIJIOCKOTO  KOHAEHCATopa. DHEprus
3apsHKEHHOTO0 KOHIEHCATOpA.

TexHuueckue yCTpoWCTBa M MPAKTUUYECKOE MPUMEHEHUE: JJIEKTPOCKOIN, SIEKTPOMETP,
ANIEKTpOCTaTHUECKasl 3alUTa, 3a3eMJICHIE YIIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAJIbHBIHN ammnapar,
CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUI AEUCTBUSA DJIEKTPOMETPA.

B3aumopeiicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUUYECKOE T0JIE 3APAIKEHHBIX TEI.

[IpoBOAHUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTnyecKas 3allnTa.

JIUANEeKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.



3aBUCUMOCTb AJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOUIAJM IUIACTUH, PAaCCTOSHUS
MEXy HUMU U AUDJIEKTPUUYECKON TPOHULIAEMOCTH.

DOHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUUECKUI TOK. Y CIOBHS CYIIECTBOBAHMS AJEKTpHUUYECKOro Toka. Mcrounuku Toka. Cuna
TOKa. 1 10CTOSHHBIN TOK.

Hanpsbxenne. 3akon Oma a1 ydacTKa LETH.

DNEKTpUYECKOE CONPOTHUBICHUE. YIEIbHOE CONpOTHBIECHHE BenlecTBa. [locnenoBaTenbHoe,
rapajuieJIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabota anextpuueckoro Toka. 3akoH xoyns—Jlenna. MomHOCTb 3J1€KTPUYECKOro TOKa.

DNEeKTpOABMKYIIasl CWIAa U BHYTPEHHEE CONPOTUBIECHHE HCTOYHUKA TOKa. 3akoH Oma mid
TIOJTHOU (3aMKHYTO#) 35iekTpuueckoit nenu. KopoTkoe 3ambIkaHue.

DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTbh CONPOTUBIICHUS] METAJUIOB OT
TeMreparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuyecKkuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MpPUMECHas IPOBOAMMOCTb MOJYNPOBOJIHUKOB. CBOWCTBA P—
n-nepexona. [TomynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M pacIulaBax JJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOIMAIUA. DIIEKTPOIIU3.

OneKkTpudeckuil TOK B rasax. (CaMOCTOSATENbHBIM M HECAMOCTOSTEIBHBIN paspsa. MosHus.
[Timazma.

TexHuueckne ycTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: aMIepMETp, BOJIBTMETp, PEOCTar,
UCTOYHMKH TOKa, 3JIEKTpPOHArpeBaTeIbHble MPUOOPHI, 3JIEKTPOOCBETUTENIBHbBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BAaKYyMHBIH JHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOJYHPOBOJAHUKOBBIA ITHO/,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenue cuibl TOKAa U HANPSKEHUS.

3aBUCUMOCTb  CONPOTHUBIEHHA LWIMHAPUYECKUX MNPOBOJHHUKOB OT JUIMHBIL, IUIOLIAIU
IIOIIEPEYHOr0 CEYCHMs U MaTepUalIa.

CMenraHHoe COeIMHEHNE TPOBOAHUKOB.

[Ipsamoe wu3MepeHue BIEKTPOABMXKYIIEH Ccuiabl. KopoTkoe 3ambplkaHuME TaJIbBaHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AIEKTPOIUTOB.

HckpoBoii pa3psan 1 IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSA POBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yueHne cMemaHHOr0 COETMHEHUS PE3UCTOPOB.

N3mepenune aIeKTpoABMKYIIEN CUIIbl ICTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHUS.

Hab6monenue snextpoiausa.

MexnpeaMeTHbie CBA3HU

Wzyuenne kypca ¢usuku OazoBoro ypoBHA B 10 Kiacce OCyIIECTBISIETCS C YYETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaduu u
TEXHOJIOTUH.



Meorcnpeomemmuvie nonsmus, CBA3aHHbIE C U3yUYEHUEM METOJOB HAYYHOI'O NO3HAHUS: SBIICHUE,
Hay4yHbI (akT, rumnote3a, (QU3WYECKas BEIUYMHA, 3aKOH, TEOpHUs, HaOIIOJeHHE, SKCIEPHUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: pellieHUe CUCTEMbl YpaBHEHUH, TuHEHHas QyHKIMs, napabona, rumnepboia, ux
rpaguk U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIMUU: CHUHYC, KOCHUHYC, TAaHTE€HC, KOTaHICHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCU KOOPAMHAT, CIOKEHUE
BEKTOPOB.

buonozus: Mmexannueckoe JBMKEHHUE B )KUBOU mpupoe, Auddy3us, 0CMOC, TEINIO0OMEH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpPE/laud, TEIUIOBOE PaBHOBECHE), AJICKTPUUYECKUE SBJICHUS B KUBOM
IPUPOJIE.

Xumusa: JTUCKPETHOE CTPOCHHE BEIIeCTBa, CTPOCHHME aTOMOB M MOJIEKYJ, MOJb BEIeCTBa,
MOJIIpHasi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH M ra3oB, AJIEKTPUUYECKHUE CBOMCTBA
METaJJIOB, JIEKTPOIUTHYECKAs AUCCOIMAINS, TallbBAHUKA.

l'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonoeusa: mnpeoOpa3oBaHUE IBUKEHHH C HUCHOJIB30BAHMEM MEXAaHU3MOB, YYET TpPEHUS B
TEXHUKE, TTOAIIUITHUKY, UCTIOIH30BaHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U
Ipyrue), JBHUraTelb BHYTPEHHETO CropaHus, TmapoBas TypOWHa, OBITOBOM  XOJOAUIBHUK,
KOHJIUIIMOHEP, TEXHOJOTUH TOIYYCHHUS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIIE HAHOMATEPUalioB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUECKas 3alIMTa, 3a3€MJICHHUE AJIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dTEKTPOHATPEBATEIbHBIC MPUOOPHI, FTEKTPOOCBETUTEIBHBIC MPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. DuexkTpoauHammuka

Tema 3. Maznummnoe noJie. InNeKmMpoOMacHUMHAA UHOYKUUS

[TocrossHHbIE MarHuThl. B3auMoaercTBHE MOCTOSIHHBIX MarHuToB. MarHutHOe mosie. Bektop
MarHuTHOM MHAYKUWU. [IpyHOIUMI Cynepno3uuyyu MarHUTHBIX MOJied. JINHUM MAarHUTHOW WHIYKLIHH.
Kapruna nuHMN MarHuTHOM UHAYKIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe 1oJie TPOBOIHUKA ¢ TOKOM. KapTruHa TUHUM MHIAYKIIMA MAarHUTHOTO TOJIS JUTHHHOTO
MPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJIHMKA, KATYIIKU ¢ TOKOM. OmbeIT Dpcrena.
B3aunmopeiicTBue mpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHia, €€ MOJIylIb W HampaBieHUE. J[BUKEHHE 3apsHKEHHOW YaCTHIBl B OJHOPOIHOM
MarauTHoM moste. Pabora cuier Jloperra.

SBneHue  ANEKTpOMArHUTHOM  WMHAYKIUMU. [loTOKk  BekTOopa  MarHUTHOM  WHAYKIIWU.
DNEKTPOABMXKYIIAs CUjila MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW UHAYyKIMu Dapanes.

BuxpeBoe »snekTpuueckoe Toyie. ONIEKTPOABWIKYINAS CUJa WHAYKIMA B TPOBOJHHKE,
JBIKYIIEMCS TOCTYNAaTENbHO B OJJHOPOJJHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHyKkTUBHOCTB. SIBIeHHE CAMOMHAYKIIMU. DIEKTPOABUKYIIASI CHJIA CAMOUHTIYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKH C TOKOM.

DNEKTPOMArHUTHOE TOJIE.

TexHudeckne yCTpoOWCTBA M MPAKTHUYECKOE  TMPUMEHEHHE: TOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMATrHUTHI, AJIEKTPOJABUTATEINb, YCKOPUTEU JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.



JIvHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JeiictBue cuibl JIOpeH11a HAa MOHBI AJIEKTPOJINTA.

SIBIIEeHME ANEKTPOMATHUTHON MHIYKIUH.

[IpaBuiio Jlenua.

3aBUCHUMOCTD 3JIEKTPOABUKYIIECH CUIIBI MHAYKIIUUA OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TIOTOKA.
SIBrieHre CaMOMHAYKIIHUH.

Yuenuyeckuti sxcnepumenm, nabopamopmsie pabomuol

N3ydyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MTOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBIEHUS 3IEKTPOMATHUTHON MHIYKIIUU.

Paspnen S. KosteOaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHuUmMHble KOAEOAHUSA

Konebarenpnas cucrema. CBoOO/HbIE MeXaHWYEeCKUE KoseOaHus. ['apMoHuyeckue KoseOaHus.
ITepuon, wacTora, amruTyaa 1 ¢asza konebanuid. IIpyKUHHBIA MasTHUK. MaTeMaTHYECKHI MasTHUK.
VYpaBHeHHe rapMoHUUYECKUX KosneOanui. [IpeBpanienue sneprun npu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenpupiii  koHTYp. CBOOOIHBIE DJIEKTPOMArHUTHbIE KOJEOAHUS B  UICATHHOM
KoJie0aTeIbHOM KOHTYpe. AHANIOTHA MEXKIYy MEXaHMUYECKUMU U DJICKTPOMATrHUTHBIMU KOJEOAHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUH B HJI€aJTbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxammux KojeOaHMsIX. BbIHyXIE€HHbIE MeXaHHUYeCKHe KoyieOaHus.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennblli TOK. CHHYCOMAAQIBHBIA IEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JIEUCTBYIONIEE 3HAUYCHUE CUIIBI TOKA U HAIIPSIKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mnepenaya M MNOTpeOJIEHUE DIEKTPUUYECKOM HSHEPTHUU.
DKOJIOTMYECKHE PUCKHM TpU  IPOU3BOACTBE  3JEKTpodHepruu. KynbTypa  HCHOIB30BAHUS
AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU.

TexHuueckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: SJIEKTPUUECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOI0 TOKA, JINHUHU AJIEKTponepeiay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB KojeOaTeIbHOW CHUCTeMbl (MPYKUHHBIA WM MaTeMaTUYECKHUI
MasTHUK).

HabGmronenue 3aTyxarmmx Kojie0aHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUI.

Hab6monenue pezonanca.

CBoOOaHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuusiorpaMMBbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHU) JJIS DJIEKTPOMArHUTHBIX
KoJeOaHuM.

Pe3oHanc mnpu mociieoBaTeIbHOM COEIMHEHUHM PpEe3UCTOpa, KaTYIIKU HWHAYKTUBHOCTH U
KOHJIEHcaTopa.

Monenb TMHUY 3IEKTpOIepeiayuu.

Yyuenuueckuii sxcnepumenm, n1abopamophwvie pabomuol

UccnenoBanre 3aBUCHMOCTH TEPUOAA MAJIbIX KoJIeOaHUM Ipy3a HAa HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.



HccnenoBanne nepeMEeHHOro0 TOKa B LENU M3 MOCIEAOBATENBHO COESAUHEHHBIX KOHJEHCATOPA,
KaTYILLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbLE 60IHbL

MexaHnnueckre BOJHBI, ycloBus pacnpocTpaHeHus. llepuon. CkopocTh pacnpocTpaHEHUs M
uiiHa BoJHBL. [lomepeunble W mpojoJsibHbIE BOJIHBL. MHTepdepeHuns u nudpakiuss MEXaHMUECKHX
BOJIH.

3Byk. CkopocTsk 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBL. YCJIOBHS M3Jy4YE€HHsS DSJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas
opueHranus BektopoB E, B, V B anexrpomaruuTHoOi BojHe. CBOWMCTBa 3JE€KTPOMArHUTHBIX BOJIH:
OTpa)keHUe, IIPEJIOMIICHHE, MTOJISIPU3ALIAS, nudpakuus, uHTEpPepeHusl. CkopocTb
ANIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJH. [IpuMeHeHne 2IeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paANOCBS3H U TeJIEBUACHUS. Paguonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPe/Ibl.

TexHuueckne YCTpOHCTBA W MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yJIbTPa3BYKOBAasl IMarHOCTUKA B TEXHUKE U MEIULMHE, pajap, paIuonpuEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOIbHBIX BOJH.

Konebmromeecs Teno Kak HICTOYHHK 3BYKa.

Habmronenue oTpakeHus: U MpeIOMIICHUS MEXaHMYECKUX BOJIH.

HabGmonenne nnreppepeHunn u Juppakiuuu MEXaHMUECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGmtoenue ¢Bsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M U YaCTOTOW KOJIeOaHUH.

HccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJH: OTPaXXEHHUE, NPEJOMIICHUE, MOJIApU3ALINS,
audpaxuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamoiMHEHOE pacIpOCTpAaHEHUE CBETA B OJIHOPOAHOM cpene. Jlyu
cBeTa. TouyeuHblii HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpakeHus cBeTa. [locTpoenne n3o0paxeHuii B IIIOCKOM 3epKaje.

[Ipenomnenue cBeta. 3aKOHBI NMpeTOMJICHUS cBeTa. AOCOJIOTHBIA TOKa3aTelb MPEIOMIICHUS.
[TonHoe BHYTpeHHee oTpaxkeHue. [IpenenbHblil yroa NoJHOro BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus cBera. CrnoxHbIi cocTaB Oenoro ceera. [ser.

Cobuparomue u pacceuBaronive JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHUE M ONTHUYECKas
cuiia TOHKOM JuH3BIL. [locTpoenue n3o0paxeHuii B cOOMpArOIIMX U paccerBaromux Jua3ax. dopmyna
TOHKOMW JIWH3bI. Y BEJIMUCHUE, ITaBAEMOC JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKON ONITHUKH.

Bonnosas ontuka. Unarepdepennus cera. KorepeHTHble MCTOYHUKH. Y CIIOBUSI HaOIIOJIEHUS
MaKCUMyYMOB W MHUHUMYMOB B HMHTEP(EpPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakuus csera. Judpaxiuonnas pemeérka. YcioBue HaOMIOACHHUS TJIABHBIX MaKCHMYMOB
MIPU MaJICHUU MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIUOHHYIO PEHIETKY.

[Tonsapusanus ceera.

TexHnueckne yCTpOHCTBAa M NPAKTUUYECKOE IMPUMEHEHHWE: O4YKH, Jyna, Qoroanmnapar,
MPOEKIIMOHHBIN armapaTr, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKa, AU(pakiIMOHHAs pemeTka,
MOJIAPOUI.



Llemoncmpayuu

[IpsimonuHeliHOe pacipocTpaHeHHe, OTpaXKeHUe U npeoMieHue ceeta. Onruyeckue npuodophl.
[TonHoe BHyTpeHHEe oTpaxkeHue. Mojiesib CBETOBO/IA.
HccnenoBanue cBOMCTB M300pakeHM B IMH3AX.

Mopenn MUKpOCKONa, TEJIECKONA.

Hab6monenue narepdepeHmum crera.

HaGmonenue nudpaknuu ceera.

Hab6mronenne nucnepcun cBera.

[TonyueHue criekTpa ¢ MOMOIIBIO PU3MBI.

[lony4yeHnue criekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEILIETKH.
Habmronenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopmwvie pabomuol
N3mepenue nokas3aTens NpeioMIEHUs CTEKIIA.
UccnenoBanue cBOMCTB N300paKeHU B IMH3aX.
Hab6nronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crIeHAJIBbHOM TEOPHU OTHOCUTEJIBHOCTH
I'paHnnBl NPUMEHMMOCTH KJIACCHMYECKOM MexaHukW. llocTynaTel cnenuanbHONM —TEOpUH
OTHOCHUTEJIBHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIUII OTHOCUTEIBHOCTH
OWHIITEWHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHHU U COKPALLICHUE JIIMHBI.
DHeprusi ¥ UMITYJIbC PEJIITUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUS TOKOSL.

Pazgen 7. KBanroBasi puszuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. @opmyna [lnanka cBsi3u sHepruu (GOTOHA C €r0 YaCTOTOW. DHEPrusi U HMMITYIIhC
dboToHa.

OtkpeiTue u uccnenoBanue ¢orodpdexra. Onpitel A. I'. CromeroBa. 3akonHbl (porodddekra.
VYpasuenune DinmTeitna 11 potodddekta. «KpacHas rpanuia» porordpdexra.

JHaBnenue cBera. OnbiThl I1. H. JIeGenena.

XHAMHMYECKOE IEVICTBUE CBETA.

TexHnuueckue ycTpolcTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTO3TEMEHT, (OTONATUHK, COTHEUHAS
Oarapesi, CBETOJIUO/I.

Llemoncmpayuu

®oTo3(deKT Ha yCTaHOBKE ¢ IMHKOBOM TIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (HoTOd(deKTa.

CBeTono .

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopaa mo paccesnuto o -uactuu. [lnanerapuas Mozaens
atoma. [loctynarel bopa. M3nydenue u norjouieHue GOTOHOB MPH MEpexojie aToOMa C OJHOTO YPOBHS
SHEepruu Ha JIpyroil. Buasl cnexktpoB. CiekTp ypoBHEW SHEPTruu aToMa BOJOPO/Ia.

Bomnnoseie cBonicTBa yactun. Bonnel ne bpoiisa. KopnyckynsipHO-BOJIHOBOM Ayalld3M.

CHOHTaHHOE U BBIHYXJEHHOE U3TyUYCHHE.



TexHu4eckrue yCTpONUCTBA U MPAKTUUYECKOE TPUMEHEHHUE: CIIEKTPAJIbHBIA aHAIU3 (CIEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Llemoncmpayuu

Mogpens onbita Pesepdopra.

Onpenenenue JIMHBI BOJHBI JIa3epa.

Habmronenne nuHeivaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopHvie pabomol

HaO0mroienne nuueiyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOLIUE CII0KHOCTh CTPOEHMS sAnpa. OTKpbITHE paJuOaKTHBHOCTH.
OmnsiTel Pe3epdopaa no onpeneneHnto coctaBa paauoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, 6eta-,
ramMmma-usiydeHus. BiusHue painoakTUBHOCTH Ha )KUBBIE OPTraHU3MBI.

OTtkpsriTHE ITpOTOHA U HelTpoHa. HykiionHas moaens sapa I'eiizen6epra—Banenko. 3apsn sapa.
Maccooe yucio sapa. M3oromsr.

Anbda-pacnian. DIEKTpOHHBIM W MO3UTPOHHBIN Oera-pacnaa. [amma-uznydeHue. 3aKoH
pPaZAMoOaKTUBHOIO pacmaja.

DOHeprus CBsI3U HYKJIOHOB B sifipe. SnepHsle cuibl. JledekT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTES sIEp.

Snepusiii peaktop. Tepmosiaepublii cuntes. [IpobiemMbl U MepCHeKTUBBI SAEPHON SHEPTETHUKHU.
DKOJIOTUYECKUE aCIEKTHI SIEPHON SHEPIETUKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

Metozap! HaOMIOAEHUS U PETUCTPALIUU HJIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIE B3aUMOJICHCTBUS. EAMHCTBO (M3UUECKON KapTUHBI MUpAa.

TexHruueckre yCTporCTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETD, Kamepa BuibcoHa, saepHsblil
peakTop, aToMHasi 6omba.

Jlemoncmpayuu

Cy€T4MK MOHU3UPYIOLUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
NccnenoBanue TpekoB yacTull (1Mo TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTHI aCTPOHOMHUM U ACTPO(PU3IUKH

Oransl pa3BUTHs acCTpOoHOMUU. [IpuKiIaHOE 1 MUPOBO33pEHUYECKOE 3HAUEHNE ACTPOHOMMUH.

Bun 3Bé3qHoro Heb6a. Co3Be3ausi, ApKue 3BE3/IbI, IAHETHI, UX BUJUMOE JIBUKEHUE.

Conneynas cucrema.

Comnnue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprun ConHua M 3BE3/A. 3BE3/bI, UX OCHOBHbBIC
XapaKTepUCTUKU. JluarpamMma «CHEKTpaJIbHBIM  KjlacC — CBETHMMOCTb». 3BE3[bl  IJIABHOU
MIOCJIEIOBATENIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb» ISl 3BE3]1 TJIABHOM MOCIEA0BATENbHOCTH.
BuyTtpennee ctpoenue 3Bé311. COBpEMEHHBIE NPEACTABIEHUS O IIPOUCXOXKACHUH U 3Botonuu CosHIa
M 3BE3]1. DTaIbl )KU3HU 3BE3 .

Mneunsiii [lyte — nama [Nanaktuka. [lonoxxenne u nBuwxkenue Connua B [Namaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapbl. UEpHbIE BIPHI B siApax ralakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ma. Paz6eranue ranaktuk. Teopust Boabiioro
B3pbIBa. PEIIMKTOBOE U3ITydeHHUE.

MacmtabHas cTpykTypa Beenennoil. MeTaranakTuka.

Hepewénnplie npo0iemMbl aCTPOHOMUM.



Yuenuueckue nabnooenus

Habnronenust HeBOOpPY>KEHHBIM IJ1a30M € HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX HMPUIIOKEHUM 7S
OIIpe/IeNICHNUS MTOJIOKEHHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE c0o3Be3a1s1 CeBepHOro
TIOJIIIApUS U SIPKUE 3BE3BI.

HabGmonenus B Teneckon Jlynsl, miianet, Mneunoro I[lyTu.

O6o0mariee NOBTOpeHne

Ponp ¢u3uku U acTpOHOMHUHM B 3KOHOMUYECKOW, TEXHOJOTHUYECKOM, COIMATBbHON U ITHYECKON
cepax AESITEIbHOCTH YEJIOBEKAa, POjb U MECTO (PM3MKM WM ACTPOHOMHUU B COBPEMEHHOM Hay4yHOMH
KapTUHE MUpa, posib (U3NUYECKON Teopuu B (GOPMUPOBAHUM NPEICTABICHUI O (PU3NUYECKON KapTUHE
MHUpa, MECTO (PU3NYECKON KapTHHBI MHUpa B OOIIEM psAIYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEICTABIECHUH O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Wzyuenne kypca ¢usuku O6a3zoBoro ypoBHi B 11 Kkiacce ocymecTBisercs ¢ y4€ToM
COJIEp’KaTEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMHd MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpapuu 1
TEXHOJIOTUH.

Meoicnpeomemuvie noHsamus, CBI3aHHbIE C WU3YYEHHUEM METOJIOB Hay4YHOI'O MO3HAHMS: SIBJICHUE,
Hay4yHbIH (QakT, rumnoresa, (usnueckas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIIEPHUMEHT,
MOJEIIMPOBAHNE, MOJIEIIb, U3MEPCHHE.

Mamemamuka: pelleHUe CHUCTEMbl YypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECCTBO, BEKTOPHI U UX IMPOCKIUU
Ha OCH KOOPJHMHAT, CJI0’KEHHE BEKTOPOB, IPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIUI, TPU3HAKHU 1101001
TPEYroJbHUKOB, ONPEEICHHE IO MITOCKUX PUTYp U 00bEMa Tel.

Buonoeus: snexTpudeckue sBICHHUS B KUBOW NpuUpoie, KoyieOaTeabHble JBWKEHHS B KUBOU
MIPUPOJIE, ONTUYECKNE ABJICHUS B )KUBOU MIPUPOJIE, ACUCTBUE paJUalliN HA )KUBBIC OPTaHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHUsl KPUCTAIIIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MIIM, 3aJIeKU MAarHUTHBIX pyJl, (OTOChEMKA 3E€MHOU
ITOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSICEHU.

Texnonozus: JIAHUM DIIEKTPOIEpeNad, TIE€HEpaToOp IEPEMEHHOIO TOKa, JJIEKTPOABUIATEID,
WHAYKIMOHHAs Tie4b, pajaap, paaiduonpUEMHHK, TeEJIeBU30p, aHTeHHa, TenegoH, CBY-neus,
MIPOEKLMOHHBIH arnmapar, BOJIOKOHHAs ONTHKA, COJHEYHast OaTapesl.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O PUBUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUAA

OcBoenne yueOHoro npenmera «dusnkay Ha ypoBHE cpeaHero oduiero oopasoBanus (0a30BbIi
YPOBEHB) JIOJDKHO OOECHEYHUTh JIOCTHKEHUE CIEAYIOIMX JIMYHOCTHBIX, METaNpeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yibTaThl OCBOEHUS ydeOHoro mnpeamera «Dusmka» JOHKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONUXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JUYHOCTH, CHCTEMOMN IIEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPECHUE KXU3HEHHOTO
OTbITA U OMbITa JEATEIHHOCTH B TPOIIECCE PeaM3allii OCHOBHBIX HAIMpPABJICHUNA BOCHHUTATEIHHOM
JCSTSIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:x1aHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAaHHOCTh TPAXKIAHCKOW IMO3UIUNA OOYYAOIIETrocsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUUCKOTO 00IIeCTBa;

MPUHATHE TPAJAUIAOHHBIX  OOIICUYCIIOBEUECKUX TyMAHHUCTHUYECKHMX M JEMOKPATHYECKHX
LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO [EATEIBHOCTh B HWHTEpPEcax TIpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHUE B3aUMOJICUCTBOBATH C COIMATBHBIMA UHCTUTYTaMH B COOTBETCTBUU C WX (DYHKIHMSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOH M BOJIOHTEPCKOMN JCATCIIEHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpMUPOBAHHOCTb POCCUMCKON IPaKIaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, TOCTIXKEHUSM POCCHICKUX YUYEHBIX B
obnactu PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B ICATEILHOCTH YUEHOTO;

OCO3HAHHE JJUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOWYUBOTO OYIYIIETO;

4) 3CTeTHYECKOro BOCTIUTAHUSI:

ACTETHYECKOE OTHOIIECHWE K MHUPY, BKJIOYAs A3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
duzndeckon HayKe;

5) Tpy10BOro BOCIIMTAHUSI:

WHTEPEC K pa3uyHbIM chepam MpoQecCHOHATBLHON ACSTEIIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3HKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP OyayIieii mpodeccuu 1 peaaTnu30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0O W CaMOOOpa3oBaHHUIO B oOnacTu (GU3UKH Ha
MPOTS)KEHUU BCEH )KU3HU;

6) IK0JIOrHYECKOTr0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh  JKOJOTHYECKOW  KYyJIbTYypbl, OCO3HAaHHWE TJIOOATLHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOIeMm;



IJIAHUPOBAHUE M OCYLIECTBIICHUE JICVCTBHI B OKPYXKAIOUIEH Cpelle HA OCHOBE 3HAHMS LIEJIEN
YCTOMYMBOrO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEHUE OMNbITa JEATEIBHOCTH DKOJIOTMYECKOW HAINPABICHHOCTH HA OCHOBE HMEIOIIUXCS
3HaHWM 110 PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS
(u3HUecKOl HayKu;

OCO3HAHME IICHHOCTM HAYYHOW JEATEeNbHOCTH, TOTOBHOCTH B IMpollecce H3y4YeHUs (HU3UKU
OCYILECTBIIATH POEKTHYIO U UCCIIEN0BATENIBCKYIO AEATEIbHOCTh HHANBUAYAJIbHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBbIE YYeOHbIE 1eHCTBUA
ba3oBble JJornyeckue AeMCTBUS:

CaMOCTOSITENIbHO ~ (OpMyIMpOBaTh M  aKTyaIM3WpOBaTh MpoOJIEeMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh LENH CSITEIbHOCTH, 3aaBaTh MMAPAMETPBI U KPUTEPUH UX TOCTHKECHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMATPUBAEMbIX (PU3HUECKUX SIBICHUSAX;

pa3pabaThIBaTh IUJIaH PEIICHHUS MPOOJIEMBbI ¢ y4E€TOM aHajdu3a HUMEIOLIUXCS MaTepUaTbHBIX W
HeMaTepHUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ICSTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJILTATOB LIEJISIM, OLICHUBATh
PHUCKH MOCIEICTBUHN JEATCIIbHOCTH;

KOOPAMHUPOBATH M  BBIMOJHATH pabOTy B  YCJIOBHUSIX pEaTbHOrO, BHUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUH KU3ZHEHHBIX MTPOOIIEM.

ba3oBble ucciaenoBarejbCKHue 1€eMCTBHUA.

BJIQJIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMH U METOIaMH (PU3MUECKON HAYKU;

BIIQJIETh HABBIKAMH yUeOHO-UCCIICA0BATEIHCKON U TIPOSKTHOM JACATEILHOCTH B 00J1aCTH (PU3HKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IMOMCKY METOJIOB PEIICHUS 3a1ad (PU3HIECKOTO
coiep>KaHus, MPUMEHECHUIO PAa3IMYHBIX METOJA0B TO3HAHUS,

BJIQJAETh BHUJAMH JICATECIBHOCTH MO TOJYYCHUIO HOBOIO 3HAaHUSA, €ro HMHTEpPHpETaInu,
npeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CHUTYalUsX, B TOM YHCIE MPHU CO3JaHUU
Y4EOHBIX TTPOCKTOB B 00JIACTH (PU3HKHU;

BBISIBJISITh IPUYMHHO-CJICJICTBEHHBIE CBSI3U W AKTYaJU3UPOBaTh 33J1a4y, BBIJBUIAaTh TUIIOTE3Y €&
pELIEHHs, HAXOAUTh apryMEHTHI Ui JI0KA3aTEIbCTBA CBOMX YTBEPKICHHM, 3aJaBaTh NMapaMeTpbl U
KpPUTEPUU PEUICHUS;

AHAJIN3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3aa4d pe3yJIbTaTbl, KpUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/ladll B 00pa30BaTEIbHOU NEATEIHHOCTH, B TOM
YHUCJIe PU U3YyUYCHUH (PUBHKU;

JIaBaTh OLIEHKY HOBBIM CHTYAITUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS TIO (PU3HUKE B MPAKTUIECKYIO 00JIaCTh JKU3HEEATCIHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OpUTMHAIBHBIE MTOJX0/Ibl U PEILICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JIOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanmeii:



BJIQ/IETh HABBIKAMH TOJY4YeHHUS HHPOpMAUU (PU3NIECKOTO COJIEPKAHUSI U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYIUECTBJIATh IOMUCK, AaHaJIU3, CUCTEMATH3alUI0 W HWHTEPIpPETAIUIO
uH(OpMAINH PA3IMYHBIX BUIOB U (POPM MpEICTaBICHNUS;

OLICHUBATh IOCTOBEPHOCTH MH(POPMAIUH;

HCIIOJIb30BAaTh CPEJICTBa MH(MOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTMH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPTraHU3AIMOHHBIX 3a/ad C COOJIoJIeHneM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHMS], TPABOBBIX M 3TUYECKUX HOPM,
HOPM MH(OPMAIIMOHHOI 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOr0 COJAEP)KaHUSA B Pa3IMYHBIX (opMarax ¢ yuy€TOM Ha3HauyeHUs
MH(}OPMALIMY U LENEBON ayAUTOPHUH, BBIOMPAs ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaIU3aLUU.

KoMMyHuKaTHBHBIE YHHBEpCaJIbHbIe Y4eOHbIe 1eiiCTBUA:

OCYIIECTBJIATH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOH JEATEIbHOCTH;

pacrno3HaBaTh MPEINOCHIIKA KOH(DIUKTHBIX CUTYaIlMi U CMATYATh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEACTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUTyaIbHON paOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JACUCTBHM C yd4€ToM OOLIUX HMHTEPECOB U
BO3MOKHOCTEN KaXK/10T0 YJ€Ha KOJUIEKTUBA;

MPUHUMATh LI COBMECTHOM NEATENbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 1O
€€ MOCTM)KEHHUIO: COCTAaBJATh IUIaH JACHCTBUN, paclpelensTh PO ¢ YYETOM MHEHHUM YYaCTHHUKOB,
00CyXJ1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KAa4e€CTBO CBOETrO BKJIaJa M Ka)JOT0 y4aCTHHKA KOMAHJbI B OOIIMI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Mpe/yiaraTb HOBBIE MPOEKTHI, OIEHWBATH HUJEU C TMO3ULMH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETMUYECKOE IOBEJCHUE B PA3IUYHBIX CUTYyalMsX, HPOSBIATH
TBOPYECTBO U BOOOpaxKeHUe, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIC YHHBEpCcaJbHbIe ydeOHbIE 1eiiCTBHUSA
Camoopranuszanus:

CaMOCTOATEIBHO OCYIIECTBIISTh IO3HABATEIbHYIO JEATENBHOCTh B 00JacTH (QU3UKH |
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHbIE 3a]1aUH;

CaMOCTOSITENIBHO COCTAaBJATh IIJIaH PEIICHHUA pacy€THBIX M KadyeCTBEHHBIX 3ajad, IUIaH
BBINIOJIHEHUS PAKTUYECKON pabOThl C yUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U
NPEANOYTEHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacmupATh paMKH y4eOHOTO ITpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTCHH;

JieJiaTh OCO3HAHHBINA BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIlECHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crnocoOcTBOBaTh (HOPMHUPOBAHUIO M TMPOSBICHUIO 3PYIULMNA B 00JACTH (DU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO./1b, IMOLHOHAIBbHBIM HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LEIAM;

BJIaJIETh HAaBBIKAMHU MO3HABATEIbHOW pe(dIeKCHHM KaK OCO3HAHUSl COBEpPIIAEMBIX JEHCTBUN U
MBICJIUTENBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUU /JIsl OLICHKU CUTYalluu, BEIOOpa BEPHOTO pELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELIEHUS 10 UX CHUKEHUIO;



IIPUHUMATh MOTUBBI U ApIYMEHTHI IPYTUX [IPU aHAIM3€E PE3yJIbTaTOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, MTOHUMas CBOM HEJAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTHI IPYTUX MIPU aHAIMU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLUIUOKH.

B mnponecce nocTukeHUs JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IMPOTrpaMMbl MO (U3MKE IS
YpOBHSI cpeaHero oOmiero oOpa3oBaHus Yy OOYYalOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
MHTEJUIEKT, IPEIIO0JIaraouil COpMUPOBAHHOCTS!

CaMOCO3HAHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIlpaBJICHUs Pa3BUTHS COOCTBEHHOU SMOIIMOHAIBLHOM cephl, ObITH YBEPEHHBIM B CEOE;

CaMOpEeryJupOBaHus, BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJIEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K HSMOIMOHAIBHBIM HM3MEHEHUSM U TMPOSBISATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMU, BKIIOYAIONIEH CTpeMIIEHHE K TOCTHXKEHUIO LENH U YCIeXy, ONTHMU3M,
MHUIMATUBHOCTb, YMEHUE JIEWCTBOBATH UCXO/IS1 U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MTOHUMATh SMOIIMOHANIBHOE COCTOSTHUE IPYTUX, YIUTHIBATD
€ro MpU OCYILIECTBICHUH OOIIEHUS, CTOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JI0JIbMU, 3a00TUTHCSA, IPOSABIIATH HHTEPEC U Pa3pelIaTh KOHMIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K kxonmy oOyuenus B 10 kiacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb CQOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh HA MMPUMEPAX POJIb U MECTO GU3UKHU B (POPMUPOBAHUU COBPEMEHHOW HayYHOU
KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHHKH W TEXHOJOTHH, B MPAKTHUYECKOW IEATEIHHOCTHU
JIIO/ICH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS H3YYEHHBIX (PU3UYECKUX MOJIEJIeil: MaTepHualibHas TOYKa,
MHepLHalibHas cUcTeMa OTcuéTra, abCONMOTHO TBEPJOE TEIO, UCAIbHBIN a3, MOJEIH CTPOEHUS Ira30B,
KHUJIKOCTEH U TBEPBIX TEJ, TOUCUHBIH IEKTPUUECKHUM 3aps IPH peIIeHnH PU3NUYECKHX 3a1ay;

pacro3HaBaTh PU3NUECKUE SIBICHUS (MPOIECCHI) U OOBSCHATH UX Ha OCHOBE 3aKOHOB MEXaHHKU,
MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHMS BELIECTBA W DJIEKTPOJMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NMPSMOJMHEHHOE JBUKEHUE, CBOOOAHOE MaJieHue Tel, IBUKEHUE MO0 OKPYKHOCTH,
MHepLus, B3auMoJieicTBe Tel, 1uddy3usi, OpoyHOBCKOE ABMKEHUE, CTPOCHUE )KUIKOCTEH U TBEPIBIX
Tel, U3MEHeHUue oO0bEMa Tesl MPU HarpeBaHWU (OXJIAXKJEHUHU), TEIJIOBOE pAaBHOBECHE, UCHApEHHUE,
KOHJICHCAIIMS, IUIaBJIICHUE, KPUCTAIIM3AlMs, KUIEHHE, BIIAXKHOCTh BO3/lyXa, MOBBIIICHUE AaBICHUS
raza IpU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXAy IapaMeTpaMu COCTOSHUSI Ta3a B
M30IpoLIeccax, AACKTPU3ALUs TE, B3aUMOJICHCTBUE 3apsI0B;

OIMCHIBATh MEXAHWYECKOE JIBHKCHHE, MCIOJb3Yys (PU3NYECKHE BEIMYMHBI: KOOPAWHATA, IyTh,
nepeMelleHue, CKOpocThb, YCKOpEHHE, Macca Tela, Cuila, UMIYJbC Tejla, KUHeTHYecKas SHEeprus,
MOTEHIIMANIbHASL YHEPTHUS, MEXaHUUECKast pab0oTa, MEXaHUUYECKast MOIITHOCTh; TIPH OMMCAHUU TTPABHIIBHO
TpPakToOBaTh (PU3UUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, UX O0O3HAUEHHUS M EAUHUIIbI, HAXOJIUTh
(dbopMyIIBl, CBSA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BETMUNHY C IPYTUMHU BETMUMHAMU;

OMMCHIBATh M3yUYEHHBIE TEIJIOBbIE CBOICTBA TEJ W TEIUIOBBIC SBIICHUS, UCIOIB3YsS (PU3NUECcKue
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIIEpAaTypa, CPEIHAs] KUHETHUECKAsl YHEPTUsl XaOTHYECKOrO JIBUKEHUS
MOJIEKYJI, CpeIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPTHUs,
pabora raza, kK03(pPUIMEHT MONE3HOTO NEUCTBHS TEIJIOBOTO JBUTATEINS, MPU OIMKMCAHUH TPABUIHHO
TpPakToOBaTh (PU3UUECKUN CMBICI HCIOJB3YEMbIX BEJIMYMH, UX O0OO3HAUEHHS M EAUHUIIbI, HAXOIUTh
(bopMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3NYECKYIO BETUUMHY C APYTUMU BEIINIHHAM;



ONMCHIBATh M3yYEHHBIE DIEKTPUYECKHUE CBOMCTBA BEUIECTBA U OJCKTPUYECKHE SBICHHS
(mpoueccel), HCHONB3YS (PU3MUECKUE BEIUYUHBI: DBJICKTPUUYECKUH 3apsl, 3JIEKTPUUECKOe IIO0JIE,
HANPsHKEHHOCTh TOJIS,, MOTEHIMA, Pa3HOCTh MOTEHIMAIOB; MPH OMHUCAHUHM NPAaBUIBHO TPAKTOBATH
(GU3NYECKUI CMBICI HCIOJb3YEMBIX BEIUYMH, UX OOO3HAYEHHs U €IUHMIIbI;, yKa3blBaTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUYHMHY C IPYTMMU BETUUMHAMY;

aHaJIM3UpOBaTh (PU3MYECKHE TMPOLECChl M SBICHHS, HCIONb3Yys (U3NYECKHE 3aKOHBl U
OpUHLIMNBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsl HbproToHa, 3aK0oH CcoOXpaHEeHHUS
MEXaHUYEeCKOW HHEpPruM, 3aKOH COXPAHEHUS HUMIIYJbCa, MNPUHLMUII CYNEPHO3ULMU CHJI, MPUHLHUI
PaBHOIPABHSI HMHEPIHUAIBHBIX CHUCTEM OTCYETa, MOJEKYJISIPHO-KHHETHUECKYI0 TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEAHEN KMHETHUECKON YHEPTHH TEIUIOBOTO ABMKEHHUS MOJEKYT C
a0COJIIOTHOM TeMIepaTypoi, NEepBbI 3aKOH TEPMOJUMHAMMKH, 3aKOH COXPAHEHHUS 3IIEKTPUUYECKOIO
3apsiaa, 3akoH KynoHa, npu 3ToM pazinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €M0 MATEMATUYECKOE
BBIpQXXEHUE U YCIIOBUS (TpaHHULbl, 0071aCTH) IPUMEHUMOCTH;

OOBSICHITh OCHOBHBIC TPWHITUIBI JCUCTBUS MAIlWH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCJIOBUS UX 0€30M1aCHOIO UCTOIb30BaHMSI B TOBCEIHEBHOM KU3HU;

BBITIONTHATDG OKCIIEPUMEHTHl TI0 HCCIECNOBAaHUIO (U3MYECKUX SBICHUH W TPOLECCOB C
UCIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEpEeHUi, pu 3ToM (opMyIupoBaTh mpobdiemy/3anady u
TUNOTE3y Y4eOHOTO »SKCIIEpUMEHTa, CcoOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOIO 000pyI0oBaHus,
MIPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE W KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIWYHH, MPH STOM BBHIOHPATH
ONTUMAJIbHBIM CHOCO0 HM3MEpEeHUs U HCIOJIb30BAaTh M3BECTHBIE METOJbl OLEHKU IOIpEeIIHOCTeN
U3MEPECHUM;

UCCIIEZIOBAaTh 3aBUCUMOCTU MEXJY (U3NUYECKUMHU BEIMYMHAMU C HCIOJIB30BAaHUEM IPSMBIX
W3MEpPEHUH, TPHU OTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBATH pe3yNbTaThl MONyYEeHHOU
3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE TAOMUI] M TpapuKOB, J€laTh BHIBOJBI MO pe3yjbTaTaM
UCCIIeI0BaHUS;

coOirofaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEICHUU HCCIEAOBAHUM B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOMW JESTENBHOCTH C  HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U TAOOPATOPHOTO 00OPYIOBAHUS;

pemarh pacy€THbIE 3a/a4u C SBHO 33JaHHOM (PU3MYECKON MOJENbl0, UCHOJIb3Ys (U3NYECKUE
3aKOHBI ¥ IPUHLIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 33Ja4l BBIOMPATh (PU3MUYECKYIO MOJIENb, BBIICIATh
¢usndyeckre BETMYMHBI W (GOPMYJBI, HEOOXOAWMBIE Ui €€ pelIeHHs, NPOBOJUTH pacUEThl U
OLIEHUBATh PEAIbHOCTD MOJyYEHHOTO 3HaYeHUsI (PU3HUECKOM BETUUNHBI,

pemaTh KaueCTBEHHBIC 3a/Ja4yl: BBICTPAWBaTh JIOTUYECKH HEMPOTHBOPEUMBYIO IICTIOUKY
paccykJIeHUH ¢ OTOpOi Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

MCTIOJIh30BaTh MPH PEIICHUH yUeOHBIX 3a7ad COBPEMEHHbBIC WH()OPMAITMOHHBIC TEXHOJIOTHUH IS
MOUCKA, CTPYKTYpUPOBAHUS, HHTEPHPETAMM M TPEACTaBICHUA Y4eOHOW W HAyYHO-TIOMYJISIPHOM
uHpOpMAIMH, TIOTYYCHHOH W3 pa3jMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH TOJIYyYaeMYIO
uHpOpMaIHIO;

MPUBOAMTH MPUMEPHI BKJIAAa POCCHICKHX U 3apYOCKHBIX yUEHBIX-(OU3UKOB B Pa3BUTHE HAYKH,
0OBSICHEHHE TPOIIECCOB OKPYIKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (U3WKE B TOBCEAHEBHON XU3HU JUIS OOCCIICUCHHUSI
0€30MacHOCTH TpH OOpalIeHHH C TPUOOpaMH M TEXHUYECKHUMH YCTPOHUCTBAMH, ISl COXPAaHEHUS
3/10pOBbs U COOJIIOIEHUSI HOPM KOJIOTMYECKOTO ITOBEEHUS B OKPYKAIOLIEH CpEIE;

paboTaTh B TpyMNIle C BBIIOJHEHHEM pa3IMYHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBaTh padoTy
TPYMIIbI, PAlMOHATIBHO pACHpEenesiTh OOSA3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTh B HECTaHIAPTHBIX



CUTyalUsX, aJEKBATHO OLEHUBAaTh BKJIAJ KaXKJOr0 U3 YYaCTHUKOB TIpPYIIbl B pELICHUE
paccMaTpuBaeMoil MpoOIeMbl.

K koHumy oOyuenus B 11 kjacce mnpenMeTHbIE pe3yjbTaTbl Ha 0Aa30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIINUXCS] YMEHHIM:

JEMOHCTPUPOBATh HA IPUMEPAX POJIb U MECTO (PU3HUKHU B (POPMUPOBAHUN COBPEMEHHOW HayUHOU
KApTUHBl MHUpA, B PA3BUTUH COBPEMEHHON TEXHUKU M TEXHOJIOTMH, B IPAKTUYECKOW IEATEIBHOCTH
JI0JIEH, LIETOCTHOCTh M €IMHCTBO (PM3MYECKON KApTUHBI MUPA;

YUUTBIBATh IPAHULIBI IPUMEHEHUS N3YYEHHBIX (PU3HUECKUX MOJIeNIeii: TOUSUHBIH 3JIeKTPUYECKUI
3apsf, Jy4 CBETa, TOYEUHbI UCTOYHHUK CBETA, sIEpHAs MOJIEIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO
A]ipa Mpyu pelieHuu GU3NIECKHX 3a/ay;

pacro3HaBaTh (U3NYECKUE sBIEHUs (Tpouecchl) MW OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKMA M KBAHTOBOM (DM3HMKHU: 3JEKTpUYECKass IMPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE JEUCTBHsI TOKA, B3aMMOJECHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas WHIYKLHSA,
JeiCTBME MAarHUTHOIO TOJISi HAa MPOBOJHHUK C TOKOM U JBIDKYLIMICS 3apsl, AJIEKTPOMarHUTHbIE
KonebaHusi W BOJIHBI, TPSMOJIMHEHHOE pacnpoCTpaHEHHWE CBETa, OTpPaKCHUE, IpeoOMIICHHE,
uHTepPepeHurs, Tupakius U NoJaspu3anus CBeTa, JUCHEepcus CBeTa, (poTosnekTpuueckuil 3pdext
(poroaddekr), cBeToBOe maBiieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CHEKTpa aroma BOJOpOJa,
€CTECTBEHHAs! 1 UCKYCCTBEHHAs paJOaKTUBHOCTb;

ONMCBHIBaTh M3YYCHHBIE CBOMCTBAa BellecTBa (AJIEKTPUUECKHUE, MAarHWTHbIE, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTh PA3JIMYHBIX Cpel) U BJIEKTPOMAarHUTHbIE SBJICHUS (IIPOLIECCHI),
UCHOJb3Ys (PU3NYECKUE BEITUYMHBL: AJIEKTPUUECKUN 3aps]l, CUiIa TOKa, SJEKTPUUECKOE HampsKeHHE,
ANIEKTPUYECKOE COMPOTUBICHHE, PA3HOCTh IOTEHIIMAJIOB, AJIEKTPOABMKYIIAs cuia, paboTa TOKa,
MHAYKIUS MarHUTHOrO IOJsl, cuia Amriepa, cuia JlopeHna, MHIyKTUBHOCTb KaTYIIKH, JHEPIHs
ANEKTPUYECKOTO M MArHUTHOIO MOJEH, MepHoJ U 4YacToTa KojeOaHWW B KoJebaTelIbHOM KOHTYpE,
3apsii M CWIa TOKa B IIPOLIECCEe TapMOHUYECKHX DJICKTPOMArHMTHBIX KoJjiebaHu#, (OKycHOe
paccTossHUE M ONTHYECKas CHUJIA JIMH3bI, MPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIOJIb3yEMbIX BEIMYUH, UX 0003HAUCHUS U €IUHHIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIUE JAHHYIO
(HU3HYECKYIO BENNYNHY C APYTHMU BENNYNHAMH,;

OIMCHIBATh M3YYECHHBbIE KBAHTOBBIC SBJICHUS U IMPOLIECCHI, UCHOJB3Ys (PU3NUECKHE BEITHMYMHBI:
CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, SHEPrus U UMIYJbC (POTOHA,
NEpHOJ IMOJIypaclajga, SHEPrusl CBSI3M AaTOMHBIX SJ€p, NPU ONUCAHUU NPABWIBHO TPAKTOBATh
(bu3MUecKUil CMBICT HCIMONb3YyEMbIX BEIWYMH, UX OO03HAYEHHUS U €IMHHUIIBI, YKa3blBaTh (POPMYIIbI,
CBSI3BIBAIOIINE JIAHHYIO (U3NYECKYI0 BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, BBIUUCIATH 3HAUCHUE
(hU3UYECKON BETUYUHBI;

aHaNM3WUpOBaTh (PU3MYECKHE TPOLECChl M SBICHHS, HCIONb3YSd (U3NUECKHE 3aKOHBl H
NPUHIMNBL 3aKOH OMa, 3aKOHBI MOCJIENOBATEIbHOIO U MapajyieIbHOTO COEIUHEHUS! MPOBOJIHUKOB,
3akoH  JDkoynsa—JIeHnma, 3aKkOH  DJIEKTPOMAarHWTHOM  MHAYKLWH, 3aKOH  INPSAMOJMHEHHOIO
pacnpoCcTpaHEeHUs CBeTa, 3aKOHbl OTPAXXCHUS CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHUE
OnHmreitHa 1 GorodddexTa, 3aKOH COXpAaHEHHUS SHEPTHH, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH
COXPAaHEHHMsSI ANMEKTPUUYECKOTO 3apsijia, 3aKOH COXpPAaHEHHUs MAacCOBOIO 4YMciia, MOCTyJaThl bopa, 3akoH
pPaZMOAKTHUBHOTO pacmajga, MNP 3TOM pPa3IndaTrh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYEeCKOE BbIpAXKEHHUE U yCIIOBUS (TpaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OTpe/eNATh HANpaBJICHUE BEKTOpa MHAYKIIMM MArHUTHOTO MOJISI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmmnepa u cunbl JlopeHna;

CTPOMTH U OIIUCBIBATh N300pakeHUE, CO3aBaeMOe INIOCKUM 3€pKaJIoM, TOHKOH JINH301];



BBIMIOJIHATDG OKCIIEPUMEHTHl TI0 HCCIENOBAaHUIO (U3MYECKUX SBICHUH W TPOLECCOB C
MCIOJIb30BAHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHMI: Mpu 3TOM (HOpMYIUpPOBaTh Mpodiaemy/3afady u
TUNOTE3y Y4eOHOrOo OSKCIEPHUMEHTa, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO0 O00O0pYJIOBaHUS,
MIPOBOJUTH OIBIT U (POPMYITUPOBATH BHIBOIBL;

OCYILECTBIISITh MPsIMbIE W KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIWYHH, MPH STOM BBHIOHPAThH
ONTUMAJIBHBIM CIOCOO HM3MEpPEeHHs] U MCIOJB30BaTh HM3BECTHHIE METOABl OLIEHKH IOTPENIHOCTEN
U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUYMH C HUCIOJIH30BAHUEM MPSIMBIX M3MEPEHUM: MPHU
3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIBbTATHI MOTYyUYEHHON 3aBUCUMOCTH (PU3NIECKUX
BEJIMYUH B BHJIE TaOIHIl U TpaUKOB, JEIaTh BRIBOBI IO PE3yIbTaTaM UCCIEAOBAHUS;

coOnrofaTh npaBuia 0e30MacHOro TpyJa MpU MPOBEICHUU HCCIEAOBAaHHUM B paMKax y4eOHOTO
IKCIEPUMEHTa, Yy4eOHO-MCCIEAOBATENIbCKOH H  TMPOEKTHOW MACSITEIbHOCTH C HUCIOJIh30BAHHEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHMUS;

pemaTh pacd€THBIC 3aJadd C SBHO 3aJaHHON (U3NYIECKONH MOJIENBI0, MCIONB3Ys (hu3muecKkue
3aKOHBI W TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33aJa4i BHIOMpATh (PU3NUYECKYIO MOJIEIIb, BBIIEIAThH
¢usndyeckre BETMYMHBI W (GOPMYIBI, HEOOXOAWMBIE Ui €€ peHIeHHs, MPOBOJUTH PACUETHI U
OLICHUBATh PEATHHOCTD MOJIYYCHHOTO 3HaUEHUsT (PU3NUECKON BETUUHHBL;

pemaTh KadeCTBEHHBIC 3a/Ja4yl: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IICTIOUKY
paccyXIeHHI ¢ ONopoil Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBICHUS;

MCTIOIh30BaTh MPH PEIICHUH yUeOHBIX 3a7ad4 COBPEMEHHbIE WH()OPMAITMOHHBIE TEXHOIOTUH IS
MONCKA, CTPYKTYPUPOBAHUS, WHTEPNpPETAlMd U TMPEACTABICHUS Y4YEeOHOW M HAYUHO-TIOMYJISPHOM
nHpOpMAINH, TOTYYCHHOH W3 Pa3iMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIM3HPOBATH MOIYyYaeMYIO
nHpopMaIuio;

OOBSICHITh TPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHHYECKUX YCTPOWCTB, pa3iHyaTh
YCIIOBHS UX 0€30IaCHOT0 MCIOIb30BAHNS B TOBCETHEBHON KHU3HH;

MPUBOAMTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIh30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3WKE B TOBCEAHEBHON XU3HU JUII OOCCTICUCHHS
0e301acHOCTH TpHU OOpalleHUH C MpUdopamMu M TEXHUYECKHMMM YCTPONCTBAMHM, JUIsI COXPAaHEHUS
3JIOPOBBSI M COOTFOICHUS HOPM SKOJIOTHUECKOTO MOBEACHHUS B OKPYKAIOIIEH cpesie;

paboTaTh B TpyMINE C BBIMOJHEHUEM Pa3IMYHBIX COIHMAIBHBIX pOJEH, TIaHUpPOBaTh PabOTy
TPy, PallMOHATIBHO PACIPEACIsATh OOSI3aHHOCTH M TUTAHUPOBATH NIESATEIHHOCTh B HECTaHIIAPTHBIX
CUTyallusX, aJeKBaTHO OIEHWBATh BKJIAQJ KaXKJIOTO U3 YYaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoil MpoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMmenoBanue KoumnuectBo yacos Buabl gesiTeJIbHOCTH 00y4AKOIIMXCSH €
Ne dyeKkTpoHHbIE (LM pPOBbLIE) .
Pa3acjioB U TEM Konrtpoabubie IIpakTHuyecku yueToMm padoueii mporpaMmMbl
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NporpamMMsl padoThI € padoThI BOCIIMTAHUS

Pazngea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

Huanor, cnocoOCTByOIUN
11 dusnka U METoAbI 5 bubmmorexa [IOK c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS,
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72 COOTBETCTBYIOILIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUs (PU3HUECKOIN HAYKU.

Wroro mo pazneny 2

Pazgen 2. MEXAHUKA

OBpucTtHueckas oecena,
HanpasJieHHasi (OpMUPOBAHUE

bu6mmoreka [IOK
2.1 Kunemaruka 5 TOTOBHOCTH K 00pa30BaHUIO U
https://m.edsoo.ru/7f41bf72
caMo00pa3oBaHMIO B 00JacTu (HUNKU
Ha MPOTSHKEHUU BCeH KU3HHU.
VY4eOHble CUTYyalluy, HapaBIeHHbIE
Ha pa3BUTHE WUHTEpPECa K Pa3InIHBIM
bu6mmorexa [IOK N
2.2 Junamuka 7 cdepam mpodeccrnoHanbHOM

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

JIeATEIILHOCTH, B TOM YHUCIIE
CBSI3aHHOM C (PU3MKON M TEXHUKOM.

Pa3BI/IBaIOII_[I/IC AUOAKTUYECKHUE UT'PHBI,

HaIpaBJIEHHBIE HA 3CTETUYECKOE
3aKOHBI COXPAHEHHUS B bubnnorexa [JOK

2.3
MEXaHUKe https://m.edsoo.ru/7f41bf72

OTHOIICHHEC K MHUPY, BKIIFOYAA

ACTETUKY HAy4YHOT'O TBOPUYECTBA,
NpUCYLIETo (PU3HUECKON HayKe.



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

Hroro no pazgeny

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA

18

OBpucTuieckas oecena,
HarpasjieHHas (OpPMHUPOBaHUE
OCHOBBI MOJIEKYJISIPHO- bubnmoreka [JOK
3.1 5 9 TOTOBHOCTH K 00pa30BaHUIO U
KMHETUYECKON TEOpUH https://m.edsoo0.ru/7f41bf72
caMm000pa30BaHUIO B 00J1aCTH (HU3UKH
Ha MPOTSHKEHUU BCEH KU3HHU.
VY4eOHble CUTYallUY, HAlPaBICHHbIE
Ha pa3BUTHE UHTEpeca K Pa3IudHbIM
OcHOBBI bubmuoreka [JOK .
3.2 10 chepam npodeccroHaTbHON
TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72
JIESITEIbHOCTH, B TOM YHUCIIE
CBSI3aHHOM C (PU3UKOM U TEXHUKOM.
Pa3BuBaronye 1uIaKTHIECKUE UTPHI,
ArperaTHble COCTOSIHHS HaIpaBlIEHHBIE HA DCTETUYECKOE
3.3 BenecTBa. PazoBbie 5 bubamorexa [OK OTHOLLIEHUE K MUPY, BKIFOUast
' ' https://m.edsoo.ru/7f41bf72 pY
MEPEXOIbI ACTETUKY HAy4YHOTO TBOPUYECTBA,
npucymiero pu3nveckon Hayke.
Uroro no pazneny 24

Pasnea 4. JIEKTPOJIMHAMUKA

OBpucTHueckas oecena,
HarfpasieHHas (OpMHUPOBaHUE

but6mmorexa [IOK
4.1 DneKTpocTaThKa 10 TOTOBHOCTHU K 00pa30BaHUIO U
https://m.edsoo.ru/7f41bf72
caMo00pa3oBaHMIO B 00JacTu (PUMKU
Ha MPOTSHKEHUU BCEH )KU3HHU.
TTocTosunbIit [TouckoBast Oecena, HampaBJICHHAs Ha
. bu6mmoreka [{JOK
4.2 3JIEKTPUUYECKUIN TOK. 12 ACTETUYECKOE OTHOUIEHUE K MUPY,

Toku B Pa3JINIHBIX

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

BKJIFOYas 5CTCTUKY HAYYHOT'O



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

cpenax

TBOPYECTBA, IPUCYILETr0 (PU3NIECKOM
HayKe.

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

22
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I'pynmoBast paboTta criocoOCTBYOIIAs
(OpMHPOBaHUIO TOTOBHOCTH
OCYILECTBIISITH IPOCKTHYIO U
HCCIIE/IOBATEIbCKYIO ACATCIBHOCTD
WH/MBU/1yaJbHO U B TPYIIIE.




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Buabl gesiTeJIbHOCTH 00y4alOIIMXCH
Ne HaumenoBanue pa3jiesioB (undgposbie) .
Kontpoabubie  IIpakTuuecku ¢ y4eToM padodeil mporpaMmsl
n/n U TeM NMPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI e padoThI BOCIIUTAHHUSA
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
eATEIIbHOCTH 110 (HOPMUPOBAHHIO
MarauTHoOg II0JI€. Bu6 OK A (opwHp
nOIMoTEeKa MHPOBO33PEHHUS, COOTBETCTBYOIICTO
11 DneKTpOMarHuTHast 11 1 3 i P P Yot
https://m.eds00.ru/7f41c97c = coBpeMEHHOMY YPOBHIO pPa3BUTHS
WHITYKITAS .
(bu3nvecKkoil HayKu.
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHU4eCKHE U TBopueckas paboTa HampaBIeHHas Ha
2.1 3JICKTPOMAarHUTHEIC 9 1 bubmorexa [JOK a3BHTHEC MHTEpECA K Pa3IndHBIM
' P https://m.eds00.ru/7f41c97¢c P P P
Kose0aHus cepam JesITeNbHOCTH.
TBopueckas paboTa, HarpaBJICHHAS
MexaHn4ecKue u bu6mmoteka [IOK P P P .
2.2 5 1 Ha (OpMUpPOBaHUE IKOJIOTUUECKOM
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edso0.ru/7f41c97c
KYJbTYPBHIL.
MoTuBamonHtas oecesa,
HaIpaBlieHHAs Ha CTETHYECKOE
2.3 OnTuka 10 3 bubmorexa TIOK OTHOIIICHHE K MUPY, BKIIFOYas
' https://m.edsoo.ru/7f41c97c 24
ACTETUKY HAy4YHOTO TBOPUYECTBA,
npucymiero Gpu3nveckon Hayke.
Uroro mo pazaeny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBEI CIEUAILHON

TEOPHUH OTHOCUTCIIBHOCTHU

4

1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

becena, cnocoOcTByromas
c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS,



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

COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HU3HUECKOI

HaYyKH.
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. TBopyeckas paboTa HampaBlIeHHAs
41 DJeMEeHThI KBAHTOBOM 6 bu6mmoreka [JOK A pas .
. H BUTHUEC UHTCPECA K pa3JINdYHbIM
ONTUKHU https://m.edsoo.ru/7f41c97c P P P
chepam IesTeIbHOCTH.
[Touckosas Oecena, HarpaBIeHHAs
Ha (OPMUPOBAHNE TOTOBHOCTH K K
4.2 Crpoenue aToma 4 Bubmmorexa LIOK camMo00pa30BaHMIO B 00JIacTH
' https://m.edsoo.ru/7f41c97c P .
(U3MKK Ha MIPOTSHKEHUH BCEi
JKU3HU.
TBopueckas pabota, HampaBICHHAS
4.3 ATOMHOE PO 5 bubmmorexa [JOK Ha (POPMHUPOBAHKE IKOJIOTUUECKOU
' https://m.edsoo.ru/7f41c97c pMHP
KYJIBTYPHI.
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

ONEMEHTBI ACTPOHOMHUH U

5.1
acTpo(U3UKH

Hroro no pazgeny

7

bubnmnoreka [JOK
https://m.edsoo.ru/7f41c97c

Becena, cnoco6cTByromIast
c(OPMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI (PU3HUECKON
HaYKH.

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Oo6o61aromiee

4

bu6nmoreka [JOK

[IpakTHKyM 1O pa3BUTHIO



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

IIOBTOPEHUE

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

TOTOBHOCTH K BOJIOHTEPCKOU U
TYMaHUTapHOH JEATEIbHOCTH.

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

I'pynmoBast pabota ciocoOCTBYIOLIAs
(OPMHUPOBAHUIO TOTOBHOCTH
OCYIIECTBIISATh IPOCKTHYIO U
HCCIIC/IOBATEIIbCKYIO IS TEIbHOCTD
VH/IMBU/IyaIbHO U B TPYIIIIC.



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka, 11 kmace/ Mskumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIecTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET
Poccuiickas anextponnas mkona https://resh.edu.ru/

bubmuoreka L{OK https://urok.apkpro.ru/






