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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus ydaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuu, pealu3ylONMX OCHOBHBIC
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIE IeIM M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKH: TUYHOCTHBIE, METAalIpEeIMETHbIC, PEMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH HAa 0A30BOM YPOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;
e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

O01mas xapakTepucTHKA MpeaMera

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIEHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTUI
B cdepe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MaTepUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN MNPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMIOJHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢u3uku JUIst ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3esioB (U3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTaApHOTO
noTeHuuana Gu3nueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOLIECTBa, a
TaK)k€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJOTMUYECKUMH MTPOOIEeMaMH.



Hoes npuxnaonou nanpasnennocmu. Kypc pU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COZACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs MpoOIeM palluOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3MKHA Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GOpMUPOBAaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJIE, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, JUIsl ONMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIi IKCIEPUMEHTAIBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M
nabopaTOpHBIX pabOT, KOTOphIE B MporpamMme Mo (pusnke OOBEAUHEHBI B OOLIMN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJIAJACHHE OOYYaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMSI 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yAENAETCS PEIICHUIO pacu€THBIX M KadyeCTBEHHBIX 3aaad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK U HMHTETPUPYsS 3HAaHUSA U3 pa3HbIX pa3aenoB. JlJis KauyecTBEHHBIX 3a/Jad MPUOPUTETOM
SBIIIIOTCS 3aJlaHUsl Ha OOBSCHEHWE TPOTCKaHWS (PHU3MYECKHX SBJICHHA W TPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa3oBaHMs JOJKEH M3ydaTbCs B YCIOBUAX MpPEIMETHOro KabuHeTa (PU3MKU WIM B YCIOBUSAX
WHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAy4YHOTo Iukia. B xabunere (usmku
JOJKHO OBITh HeoOXoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBITIOJHEHUS YKa3aHHBIX B
porpaMMe 1o pU3MKe yUYeHUYECKUX MPaKTHUECKUX paboT U IEMOHCTPAI[MOHHOE 000pYAOBaHNUE.

JeMoHCTpaliioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHUMAJIBHON OCTaTOUYHOCTH M 00ecrevynBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MpOorpaMMe Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
OMITUPUIECKUX U (PYH/IAMEHTAIIbHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YUEHHYECKHX MPAaKTHYECKUX padoT ¢GopMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecredynBaeTcs B pacyére OJHOTO KOMILJIEKTAa Ha ABYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTBI JaOOPATOPHOTO OOOPYIOBAaHHS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kimacce — 99 vacos (3 gaca
B HEJIENI0).



Pabouass mporpamma mo ®I'OC Tperbero mokoseHus cHopMUpOBaHA C ydeTOM padouei
nporpammbl Bociutanust MKOY "Kpymerkas cpeansist oduieoopa3oBarenbHas mkoia" Ha 2021 -
2026 .

[Tpennaraemslii B mporpamme o (Gpusuke nepeyeHsb JabOpaTOPHBIX U MPAKTUYECKUX paboT
ABJISICTCA PEKOMEHIOBAaHHBIM, YYMTEJb J€laeT BbIOOp IpOBEAEHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



Heian usyyeHus npeamera
OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

dopMupoBaHHEe HHTEpeca W CTPEMJICHHS OOYYalOIIMXCsd K HAyYHOMY H3y4YECHHUIO
HPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYaJIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHHA O HAy4yHOM METOAE IMO3HaHUS u (opmMupoBaHHe
HCCIIEI0BATEIbCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHsS OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUI 00BSICHATH SABJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUH 1
HAYYHBIX JI0Ka3aTEeJIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (HU3UKH Ul PA3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU 1 TEXHOJIOTH.

JlocTikeHnne STUX Iesell o0ecreyrBaeTcsl PEUICHHEM CIEAYIOMMX 33had B IpoIecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0iero o0pa3oBaHus:

PHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3UIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA Jid OOBSICHEHHS
GU3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TNPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS PAa3IMYHBIX 3aJad C SBHO 3aJaHHON (u3mveckoin
MOJIEJIBIO, 3a]1a4, TIOJJPA3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCIIOBUSIM 3a]1a4H;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTMYECKUX MPOILIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHHOTO TUIAHUPOBAHUSI U TPOBEACHUS (PU3NUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  UHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JIeSITEILHOCTH.

Mecto yuyeOHOro npeamera « Pusuka» B y4eOHOM IVIaHe

CornacHo (enepanbHOMy yueOHOMY IUTaHY JUIs 0011e00pa30BaTENbHbBIX YUPEXKICHHUH
Poccuiickoii @eneparun Ha nzydenue ¢puznku B 10 kitacce orBoauTcs 68 yacoB B roj, 2 yaca B
HeJento, Ha u3ydyeHnue ¢pusuku B 11 kiacce oTBoaAnTCS 68 4acoB B roJl, 2 yaca B HEAEIIIO.



COJAEP)KAHUE YYEBHOI'O IIPEIMETA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MoO3HaHUsA OKpyXkaroumero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mmecto (usuku B (OPMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJTFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHU4ecKne yCTpOUCTBA U PAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHbBIC TIEPEIAYn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHUH C HadaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpImanbHbIe CUCTEMBI
OTCUY€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Btopoit 3akon HeroTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepUabHBIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuma
TPEeHUsI CKOJIbXKEHHS U cuiia TpeHus nokos. Kosadduuuent tpenus. Cuiaa conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHE: MOAIIMIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHue aBuxeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOUIUX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepraibHOM TOUYKHU (Te€da), CUCTEMBl MaTepUaIbHBIX TOYeK. IMITynbc CUIlbl U
W3MEHEHNE UMITYyJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJbca. PeakTHBHOE ABM)KEHUE.

Pa6ora cuiibl. MOIIHOCTH CHITBI.

Kunernyeckast sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorenuuanpHas sHeprus. [loreHnnanpHas sHEpTUs yIpyro AeGopMUpOBaHHON MPYKUHBL.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOUN SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBA U IPAKTHUYECKOE NPUMEHEHME: BOAOMET, KOIEP, MPYKUHHBII
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHMYECKON SHEpruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Pa3nes 3. MoJsekyasipHasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBONCTB BEILIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoragpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onpoueccsl B HAEaIBHOM ra3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. | paduyeckoe mpencTaBieHHE H30IMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue ycTpoHcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiTh! 0 AU(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBhI, 1aBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJEAIBHOTO raza. Buasl Teruionepenaun: TEIONPOBOAHOCTh, KOHBEKLNS, U3TyUCHHE. Y AeIbHasA
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs npoieccoB B MpUpoIe.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIuI0BbIX MamuHax. KoadgdunueHT nonesnoro neictBus rermnoBoi mamuHel. [ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHUECKHUe TPOOIeMbI TEIJI0IHEPTeTHKY.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TIOJ] AEWCTBUEM CKAaTOT0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpEeHUs
(BUCOIEMOHCTpPALIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue 1 KoHACHcaus. Vcapenue u kuneHue. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTHh BO3Ayxa. HachlmeHHblil map. YnenbHasl Temiora mnapoodpa3oBaHUsl. 3aBHUCHUMOCTD
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramiumzauus. YJenbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHHUA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXXHOCTH BO3AyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kynona. TodeuHslli  2JIeKTpUYECKUH  3apsi.
Onektpuueckoe mnone. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

Pabota cun anextpocratudeckoro noss. [lorenman. Paznocts norennmanos. [TpoBogHuku
U JUDJIEKTPUKU B HJIEKTPOCTATUYECKOM IToJie. [uanexkTpudeckas IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaTopa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE D3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IN IIACTHH, PACCTOSHUS
MEXIY HUMH U JTU3JICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna Toka. [locTossHHBI TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIEKTpUUYECKOe CONPOTHUBIICHHE. VnensHoe COMPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsl CUJIA U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHUKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUYECKHI TOK B Bakyyme. CBONCTBA 3J€KTPOHHBIX MTYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Jucconanus. DIEKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Tna3ma.

TexHu4ecKkue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: AMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CmeniaHHOe COeIMHEHNE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpOIBHXKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

HabGnronenue anexrponusa.



MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyIIECTBISIETCS C YYETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHU, TuHelHas GyHKIMs, napadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLNU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIMU HAa OCHU KOOP/MHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KHUBOU npupoze, nuddysus, ocMoc, TEIIoo0MeH
JKUBBIX OPraHU3MOB (BH[IbI TEILJIONEpeIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHWE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, JKUAKOCTEH W Ta30B, SJIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJIEKTPOIUTHYECKAS JUCCOLUAIIUS, TaJbBAHUKA.

T'eoepagus: BnaxHOCTh BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonocus: nipeobpazoBaHue IBUKEHUM C UCIIOIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNlb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMJIHHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIC
HAaHOMATEPHAIOB, W  HAHOTEXHOJOTUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OSIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIUH. [IpMHIMD Cyneprno3uMu MarHUTHBIX MOoJeH. JINHUY MarHUTHOU
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUU MarHUTHOTO IOJISA
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHHUKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUHU. [IOTOK BekTOpa MarHUTHOM MHIYKLIHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHIAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIU SJIEMEHTAPHBIX YACTUI], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHuY MHIYKIMYA MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa HA PaAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepuon, uacrora, ammautyga u  (aza konebGanuil. IlpyXMHHBII MasTHUK.
MareMaTnyecKuii MasTHUK. Y paBHEHHE rapMOHHYECKUX Kojiebanuii. [IpeBpaienne a3Hepruu npu
TapMOHHMYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€AJTHHOM
KOJIeOaTeIbHOM KOHType. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ JJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KojeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoactBo, mepemadya W MOTPEOJIECHUE DICKTPUUECKON DHEPTUH.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TIWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOJIeOaHusI.



OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HAIpsDKEHMsT OT BPEMEHM) JJs
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MaJIbIX KOJIeOaHU! Tpy3a HA HUTU OT JAJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

Mexanunueckue BOJIHBI, yCiI0BUs pactipocTpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTpPOMAarHUTHbIE BOJHBI. YCJIOBHS HU3JIyYEHHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMarHUTHBIX BOJH. IIpUMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi JIMarHOCTUKAa B TEXHUKE M MEAMLUHE, pajap, paguonpuéMHHK, TeJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakil MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpoCcTpaHEeHHE CBETa B OJHOPOJHON cpejie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHjia TOHKOM JMUH3BL. [locTpoeHune n3o0paxkeHuil B COOMPAIONINX U PACCEHBAIOIIUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHLIMOHHOM KapTUHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBa M TPAKTUYECKOE IMPUMEHEHHE: OYKM, Jyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['panuubl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. llocTynarel cnenuanbHOW TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroadpdexra. Ombiter A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue YCTpOIiCTBA M MpPaKTHUECKOE NpUMEHEeHHe: (OoTo3aeMeHT, (HOTOIATUUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauto o -yactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ge bpoitnsa. KopnyckyasipHO-BOITHOBOM JTyaanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Moguenb onsiTa Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILINE CII0KHOCTb CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopaa no onpeneneHuto coctaBa paauoakTUBHOro u3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTU HA JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHte3. IIpobirembl M MEpCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
Oranel pa3BuTus actpoHoMuH. [IpukinagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTebHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpEeMEHHbIE IPEACTABIECHUSA O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJICIICHUS MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEeKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyllecTBIseTCS € Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOIO ITO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM IpUpoe, KojeOaTeIbHble IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
WHIYKIIMOHHAsL TIeYb, pajap, pPaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero oOIiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLIECCE PeaTu3allii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEYENIOBEUYECKAX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMM HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM IEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHHCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue AeiCTBHA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeEeNATh UEIU ACSTEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIEICTBUI AESITEIILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBUAX pPEAJIbHOT0, BUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpEeTalluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI JJIS JOKA3aTelIbCTBA CBOUX YTBEP)KIEHUH, 3a]1aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHOMN JACITEIHPHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THWIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJU3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C COGJIIOI[GHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ yd4érom
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYaIlMi U CMAT4aTh KOH(DIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYalHUdX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (hOPMYITHUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKOo paboThl C€ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacCHIMPSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPETOYTCHUM;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIULINH B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IMTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOIIMOHAILHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECYHBIH AJIEKTPUUYECKUHN 3apsii NMPHU pelIeHUun
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE MBU)KEHHE, CBOOOJHOE MaJeHHE Tel,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JEKTpU3alus Tej, B3auMOJeiCTBHE
3aps/0B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIOJB3Ys (PM3MUECKHE BEIWYMHBI: KOOpJIWHATa,
MyTh, MIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUjla, UMITYJIbC Tella, KHHETHYeCKas
DHEprusi, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IPHU
OMKMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICIT UCIIOJIb3yEMbIX BETUYHH, X 0003HAUCHUS
U eIMHULBI, HAXOAUTh (POPMYIbBI, CBSI3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJB3Ys
¢dbusznueckue BEIMYMHBL: JaBIIEHUWE Tas3a, TeMIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOrO JEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS M EIUHHIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPUUYECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3NYCCKUE TIPOIECCHl M SIBJICHUS, WCIONB3YyS (U3HUYSCKUE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYISIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHSI
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW DHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3ToM pa3nuyaTh CI0BECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUS (TPaHUIII, 00JaCTH ) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu dSTOM  (HOpPMYIHpPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U POPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU HTOM
BEIOMpATh ONTUMAIBHBIH CIIOCOO W3MEpPEHWS W HCIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCIMOCTH MEKIY (DU3MUECKUMHU BEIMYUHAMU C UCIIOJIb30BaHUEM MPSIMBIX
U3MEpEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh PE3YyJbTAThl IMOJIYUYEHHOM
3aBHCHMOCTH (DH3UYECKHX BEJIMYUH B BHJIC TAOJHI] U TPAUKOB, JIEIaTh BEIBOJIBI ITO PE3yJIbTaTaM
UCCIICIOBAHMS,

coOnrofaTe mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEACHHHM HCCIEIOBAaHUNA B paMKax
y4eOHOTO0 OIKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢dbusznuecKkre 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d BHIOMPATh (PUZUIECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTH ITOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,



pemath KayeCTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HETMPOTHBOPEYMBYIO IICTIOUKY
paccyXICeHUM ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaI_II/IOHHLIC TEXHOJIOTNU
JUI TIOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M TPEACTABICHHS Y4eOHOWM W Hay4HO-
HOMYJISIPHOM HH(DOPMAITUH, TOJTy4EHHON U3 Pa3JIMYHBIX HCTOYHUKOB, KDUTUIECKH aHAITM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HaYKH, 00BSICHEHHE MIPOIIECCOB OKPYKAFOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCTIOJIB30BaTh TEOPETUICCKHE 3HAHUS 1O (PU3HMKE B TOBCSTHEBHOM KU3HHU [T 00CCIICUCHUS
0€30MacHOCTH TIPHU OOPAIIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHUS
3JI0POBBsSI U COOJIFOJICHHUSI HOPM SKOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIbI, palMOHAIBLHO paclpelneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIa[ KaXIOTO M3 YYAaCTHHUKOB I'PYHIILI B
pelieHue paccMaTpuBaeMoir mpoosieMbl. [IpoBOAUTH OMBITHI C MCIOJIB30BAHUEM AHAJIIOIOBO U
udpoBoro obopyaoBanus meHTpa «Touka pocta

K konmy oOyuenust B 11 Kjacce npeaMeTHbIe Pe3yiibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpPAX POJIb U MecTO (HU3UKH B (HOPMUPOBAHHHM COBPEMEHHOU
HAYYHOH KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHM, B MPAKTUYCCKON
NeSITeIIbHOCTH JIFO/ICH, IIEJIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH: TOYCUHBIN
BHGKTpI/ILIeCKI/Iﬁ 3apsn, JIyd CBETa, TOYEYHEIN HCTOYHUK CBCTa, AACpHasd MOACIIb aTOMa, HYKJIOHHAA
MOJIE]Ib aTOMHOT'O sijIpa MPH perieHrH (GU3NIECKHUX 3a/1a4;

pacrio3HaBath (hU3MYECKHE SIBJICHUS (IIPOIECCHI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOHM (DM3HMKU: AJICKTPUUECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOC ﬂeﬁCTBHﬂ TOKa, B3aPIMOI[eI>iCTBHe MAariuToOB, OJJICKTPOMAarHuTHas
WHAYKINS, JACWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, MPSMOJIMHEHHOE pacIIpOCTpaHEeHHE CBETa, OTPAKEHHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsg CBeTa, JUCIEepCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, ECTECTBEHHAsI U UICKYCCTBEHHAs PaJMOAKTUBHOCTD;

OTKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3YS  (U3HYCCKUE BEIMYWHBL: DJICKTPUUYSCKUN 3apsj, CHJIa TOKa, JJCKTPHUECKOE
HaNpPsDKEHUE, NIEKTPHUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABHKYIIIAsl CHUIIA,
paboTa Toka, MHAYKLHS MarHUTHOTO ToJs, cuina Awmmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTYIIKA, SHEPTHs DJIEKTPUUECKOTO0 W MArHUTHOTO TOJICH, TEePUOJ U YacToTa KojeOaHuW B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B TPOIECCe TAPMOHHUYECKUX AJICKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOsSHHE W ONTHYECKas CHUila JIMH3bI, NP OMUCAHUM MPABUILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, MX OOO3HAUYCHUS U CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UMUECKYIO BEIUUNHY C APYTUMHU BETUYUHAMU;

OIMMUCBIBATH H3YYCHHBIC KBAHTOBLIC SBJICHUA ©W IIPOLUECCHI, HCIIOJIb3Yys (bHSI/I‘ICCKI/Ie
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMIynasC (GOTOHA, TMEpPHOJ] TOJypacmajaa, SHEPTrHus CBSI3U AaTOMHBIX sAep, MpPU OMHCAHUU
IMPaBUJIbHO TPAKTOBATH q)HSI/I‘IeCKI/Iﬁ CMEBICJI HCIOJB3YEMBIX BCIWYWH, HX 00o03HaueHus u



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3NYCCKUE TMPOIECCHl M SIBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NOPSAMOJIMHEHHOTO PAaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmajna, OpU OSTOM pa3iuyarh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M OIKCHIBATh N300pakeHHE, CO3/IaBaeMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUsl, IPOBOJUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DM3MUECKHUX BEJTMYUH C UCIIOJIB30BAHUEM TIPSIMBIX H3MEPECHU:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHOH 3aBHCHMOCTH
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia 0O€30IaCHOIO TpyAa IMPU HPOBEACHUM MCCIENOBAaHUNM B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PyIOBaAHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
(du3nyecKre 3aKOHBI ¥ TIPUHIIAITEI, HA OCHOBE aHAJIN3a yCIOBUS 3a/1a4l BEIOMPATh (PU3NICCKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUHBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJTb30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIpPETallid U TPEJCTaBICHHUs Y4eOHOM U HaydHO-
NOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 Pa3INYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,

HCII0JTb30BaTh TEOPETUICCKIE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0€30MacHOCTH TIpU OOpAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpejie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTM U IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelieHue paccMarpuBaeMoil mpooiembl. [IpoBOIUTH OMBITHI C KCIIOJIB30BAHUEM aHAJIOrOBO U
g poBoro odbopynoBanus 1eHTpa «Touka pocra»



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DIeKTPOHHBIE BocnurarejJbHbIIH KOMIIOHEHT
HaumenoBanmue N
Kontpo IMpakTuy (undposbie) coJep:KaHus padovye MporpaMMbpl
Ne i/ pa3aesioB U TeM
Bcero JbHbIE ecKmne o0pa3oBaTe/IbHbIE
NMPOrpamMmbl
padoThbI padoThbI pecypchl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA c(OPMHPOBAHHOCTh TPAKITAHCKON

11 HAYYHOT'O 2 https://m.edsoo.ru/7
MIO3HAHMS f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7
f41bf72
bu6mmorexa [IOK
2.2 JluHamuka 7 https://m.edsoo.ru/7
f41bf72
3aKOHbI bubmuorexa [JOK
2.3 COXpaHEHHUs B 6 1 1 https://m.edsoo.ru/7
MEXaHUKe f41bf72
Hroro mo pasneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
3.1
MOJIEKYJISIPHO-

bu6mmoreka [JOK
https://m.edsoo.ru/7
f41bf72

¥ OTBETCTBEHHOTO YIIEHA POCCHUCKOTO
00111eCTBA;

IPUHATHE TPaJUIIMOHHBIX
00LIeYeI0BEYECKUX TYMAaHUCTUUECKUX U
JIEeMOKpPAaTUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO
JESATEITLHOCTh B HHTEPECaX IPAKIaHCKOTO
oO1ecTna, y4acTBOBaTh B
caMOymnpaBlieHUH B 00pa3oBaTelbHOMI
OpraHu3aluy;

YMEHHE  B3aWMOJICHCTBOBATH €
COIMAIbHBIMU WHCTUTYTaMU
COOTBETCTBUM C HX (QYHKIUSIMU U
Ha3HAUYEHUEM,;

FOTOBHOCTh K T'yMaHUTapHOW U
BOJIOHTEPCKOM JIESTEIbHOCTH;

c(OPMUPOBAHHOCTh ~ POCCHUUCKOMN
rpaXk 1aHCKOU HUJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K
rOCyJ1apCTBEHHBIM CHMBOJIaM,
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KUHETUUECKOU

JOCTH)KCHHMSIM POCCUMCKMX YUYEHBIX B

TEOPUH o0nactu (pU3MKU U TEXHUKU;
Bu6muorexa [[OK cOpPMHUPOBAHHOCTb
3.2 OcnoBbt 10 https://m.edsoo.ru/7 HPABCTBEHHOIO ~CO3HAHMA, STHYECKOIO
TEPMOJIUHAMHUKHU 4172 MOBE/ICHHSI,
— CIOCOOHOCTH OIICHUBAThH CHTYAIHIO
ir(ie()r:;zzle Bumorexa LIOK W TPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUCHTUPYSIChH Ha MOpaJIbHO-
3.3 BEILIECTBA. 5 https://m.edsoo.ru/7 HgaB CTB fIzHH ¢ HOPMB H TICHHO CTE’ B TOM
DasoBEIe fA1bf72 YHCIIe B ICSITEIBHOCTH YUEHOTO;
TICPEXOJIBI OCO3HAHHME JIMYHOTO BKJIaaa B
HToro 1o pasaeny 24 MOCTPOCHHUE YCTOWYMBOTO OYYILETO;
3CTETUYECKOE OTHOIICHHUE K MHpY,
Paznen 4. JJIEKTPOJIMHAMUKA BKJIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
bu6mmoreka [JOK MpHUCyIIero pu3nvyeckoi HayKe;
4.1 DJIeKTpoCTaTHKA 10 https://m.edsoo.ru/7 MHTCPEC K PasiuyHbIM  Ccepam
fA1bf72 npodeccHoOHABHOM NeATeTbHOCTH, B TOM
[oCTOSHHEI YHCIIC CBSI3aHHBIM C (PU3UKOM 1 TEXHUKOMH,
SIeKTpHe Cicil Bubmorexa [IOK yMEHHUE UCOBepH_IaTL OCO3HAHHBII BHIOOP
4.2 ToK. TokH B 12 https://m.edsoo.ru/7 OyAymeii mpodeccuu 1 pean3oBbIBaTS,
COOCTBEHHbBIC )KMU3HEHHBIC TUIAHBL;
Pa3IUYHBIX f41bf72
cpenax
Uroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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11 KJIACC

KosanuyecTBO 4acoB DJIeKTPOHHBIE BocnurarebHbI KOMIIOHEHT
Ne HaumeHoBaHue pa3jiesioB U Konrposnr  IIpakrn (undposbie) cojepskaHus pado4eil NporpaMmsl
n/n TeM MPOrpaMMbl Bcero  HBIE yecKHe oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypchl
Pazgen 1. JIEKTPOJANHAMMUKA c(OpPMHPOBAHHOCTH
1.1 DNIEeKTPOMArHUTHAS 11 1 3 https://m.edsoo.ru/7f ~ Kak aKTHBHOTO M OTBCTCTBCHHOTO
WHYKIHS 41c97¢ YJIeHa POCCUICKOT0o 00IIeCTBa;
MIPUHSATHE TPaIUITUNOHHBIX
Hroro no pazzery 11 001IeUeI0BEYECKUX TYMaHUCTHUECKUX
Pa3znen 2. KOJIEBAHUS U BOJIHBI U IeMOKPATHYECKHX LIEHHOCTEH;
M 5 TOTOBHOCTb BECTH COBMECTHYIO
€XaHUYECKUE U
21 9 L ]hs MOIMOTCKA HOKf JIEATEIHLHOCTD B UHTEpecax
. 3JICKTPOMAarHUTHBIC Am. .
P ttps://m.eds00.ru/7 IPaXXTaHCKOTO O0IIEeCTBa, Y9aCTBOBATh
KoJieOaHMs 41c97c .
B CaMOYIpaBIeHUH B 00pa3oBaTebHOM
bubmnoreka IIOK :
25 MexaHnyecKue 1 5 L httos://m.ed I s OpraHu3alinu,
' 3JIEKTPOMAarHUTHBIE BOJIHBI tps://M.eC500.1u YMCHHE  B3aUMONCHCTBOBATE  C
41c97c COIMATIEHBIMHU WHCTHTYTaMH B
bubmuoreka IIOK | coorBercTBHM ¢ uX QYHKIUSIMH U
2.3 OnTuka 10 3 https://m.edsoo.ru/7f | Ha3HaueHUEM;
41c97c FOTOBHOCTh K T'YMaHUTapHOU MU
BOJIOHTEPCKOU NCATCILHOCTH;
Hroro no paszneny 24 p A ’

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBHI cieIaTbHON

TEOPHUH OTHOCUTCIIBHOCTHU

Hroro no pazneny

4 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41c97c

c(hOpPMHUPOBAHHOCTH POCCUNUCKON

rpakJaHCKOH UJECHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE  OTHOILIEHHE K
roCy/1apCTBEHHBIM CHUMBOJIaM,
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Pa3zgena 4. KBAHTOBAS ®PU3UKA

. bu6nmoreka [IOK
DJIEMEHTBI KBAaHTOBOU
4.1 6 https://m.edsoo.ru/7f
O 41c97c
bu6nmoreka [IOK
4.2 CrpoeHue aToma 4 https://m.edsoo.ru/7f
41c97c
bu6nuoreka [IOK
4.3 ATOMHOE PO ) https://m.edsoo.ru/7f
41c97c
Uroro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

JOCTHIKCHMSM POCCUHCKUX YYEHBIX B
obsacTu GU3UKH U TEXHUKH;

c(hOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO
MOBEJICHUS;

CIOCOOHOCTh OILICHUBATh

CUTYallMI0 U IPUHUMATh OCO3HAHHbIE
pelIeHns, OPUEHTUPYSCh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI M IIEHHOCTH, B
TOM YHCJIE B JESITEIBHOCTH YUYEHOIO;
OCO3HAaHHE JIMYHOTO BKJIaJa B
MOCTPOEHHE YCTOWYMBOIO OyAyILEro;
JCTETUYECKOE  OTHOLIEHHE K
MHUpPY, BKIIOYas JCTETHKY Hay4HOI'O

DeMeHTbl aCTPOHOMUU U bubmiorexa LIOK TBOpPYECTBA, MPHUCYILEro (U3NYECKON
5.1 7 1 https://m.edsoo.ru/7f )
acTpo(U3UKH HayKe;
41c97c
WHTEpEC K Pa3IMYHBIM cdepam
Hroro no pazneny 7 poeCCUOHATIBHON JESTEIbHOCTH, B
TOM 4YHCJ€ CBSA3aHHBIM C (PU3UKOH U
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE TeXHHKO, yMeHHE coBepIIATS
BuGmorexa LIOK OCO3HAHHBIN BBIOOD Oynyiei
6.1 O6o01maroiiee MOBTOPEHHE 4 https://m.edsoo.ru/7f | "'P oGeccnn " PeallM30BbIBATL
41¢97¢ COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;
Hroro no paszneny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB 68 4
I10 ITPOTPAMME
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