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IHHOACHUTEJ/IBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO YPOBHS Ha YPOBHE CpelHETO 001Iero oopa3zoBaHus pazpadoTaHa
Ha OCHOBE ITOJIOKEHUH M TpeOOBaHUM K pe3yIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHON MPOTrPaMMBl,
npexacraBieHHBIX B PI'OC COO, a takxke ¢ yuétoM (emepanpHOi paboueii mporpaMMbl BOCIIUTAHUS U
KOHLEMIMM TpenofaBaHus ydeOHoro mpeamera «Puszmka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccuiickoit ®enepannu, peaan3yOMUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

CopepxkaHne MporpaMMbl MO (U3WKE HAmpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTuHBI Mupa oOyuatomuxcs 10—11 xmaccoB mpu oOydeHnn ux ¢pu3rke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUITAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METaNpeJAMETHBIM pe3ylbTaTaM OOY4YeHHs, a TaKxke
YYUTBIBAET HEOOXOAMMOCTh PEaTH3aIllii MEXIPEAMETHBIX CBs3el (PU3UKK C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TIpeAMeTaMu. B Heill ompenenstoTcs OCHOBHBIE LENH U3y4YCHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero o0pa3oBaHus, IUITAHUPYEMBbIE PE3yJIbTaThl OCBOEHHA Kypca (U3MKU: JIUYHOCTHBIC,
MeTanpeaMeTHbIe, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[TporpaMma mo (hu3MKe BKIIOYACT:

e [JIaHHUpyeMble pe3yNbTaTbl OCBOCHUS Kypca (H3MKH Ha 0a30BOM YPOBHE, B TOM YHCIE

NpeAMEeTHBIE Pe3yIbTaTh 10 roJaM 00yUYeHNS;

e cojaepxaHue yueOHOro npeamera «Pusnkay mo rogam o0ydeHusl.

Ou3nka KaKk Hayka O HamOoJiee OOIMMX 3aKOHAX TPUPOMABI, BHICTYNas B KadyecTBe y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAQJ B CHCTEMY 3HaHUH 00 OKpYKAroIeM MUpE.
IkonpHBIA Kypc (QU3MKH — CHCTEMOOOpa3yIONMK Al €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MTOCKOJBKY (PH3MYECKre 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHUEH, OHOIIOTHEH,
¢usngeckoii reorpadueii u actpoHoMuei. Micronp3oBaHe 1 aKTUBHOE ITPUMEHEHUE (PU3NIESCKUX 3HAHUIMA
OTIpeJieNisIeT XapaKTep W Pa3BHTHE PAa3HOOOpPA3HBIX TEXHONOTUH B cdepe IHEPreTHKH, TPAaHCIOPTa,
OCBOCHHA KOCMOCA, IMOJYYCHUSA HOBBLIX MaTCpHAJIOB C 3aJaHHbBIMU CBOWMCTBAMH U ApyTrux. I/I3y‘-ICHI/Ie
(M3MKH BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KAPTHHBI MUpa 00yJarOIIIXCs,
B (QOpMHpOBaHHE YMEHHH NpPUMEHSATh HAYYHBIA METOJl ITO3HAHWS TPU BBITIOJHEHHH HMH Y4eOHBIX
HCCIIEI0BaHUN.

B ocHOBY Kypca Qu3uKu At YPOBHS CpeIHEro o0IIero o0pa3oBaHusI TIOJOKEH Pl HIeH, KOTOphIe
MO’KHO pacCMaTpUBaTh KaK MPUHIIMITEI €T0 MTOCTPOSHUSI.

Hoes yenocmuocmu. B COOTBETCTBHM C HEM Kypc SBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall M3 BCEX pa3leNioB (DM3WKH, BKIIOYAET Kak BOIPOCH KIACCHYECKOW, TaKk H
COBpEeMEHHO! (PU3HKH.

Hoes eceneparuzayuu. B cooTBeTcTBMH ¢ HEH MaTepual Kypca (QHU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHE MPEACTABICHHA O CTPYKTYpPHBIX
YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanmus TpeANoNaraeT WCIOIb30BaHUE T'yMaHUTApHOTO
noTeHnuana Gpu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (U3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHISCKUMH TTPOOIEMaMH.

Hoes npuxnaounoii nanpasnennocmu. Kype ¢Gu3ukn npenronaraetr 3HaKOMCTBO € IIMPOKUM KPYTOM
TEXHHUYCCKHUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ 1 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi TOCPEACTBOM BBEJICHHS JJIEMEHTOB COZCPIKaHUsI, TOCBAIIEHHBIX
9KOJIOTHYECKHM Tpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a
Takxe 00CyXIeHHs pobiIeM paloHAIFHOTO MPUPOJIONIOIH30BaHMS U SKOJIOTUIECKO OE30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMH Kypca (DM3WKH Ha YpOBHE CpellHero oOIIero oopa3zoBaHUsl SBISIOTCS
¢usnueckue teopun ((HopMHpPOBaHUE NMPEACTABICHHNH O CTPYKTYpE MOCTPOEHHS (PU3MUYECKON Teopuw,
poM pyHAaMEHTANBHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSIX O IPUPOJIE, TPaHNIax
IMPUMECHUMOCTHU TeOprI, IJId onnrCaHuA €CTECTBEHHO-HAYUYHBIX SIBJICHUH 1 HpOHeCCOB).

CHCTeMHO-/ICATEIFHOCTHBIM TOAX0J B Kypce (HM3MKH pealn3yercsi MpexXae BCero 3a CYer
OpraHu3alMy SKCIEPUMEHTAIBHON nesTeabHoCTH o0yyaromuxcs. s 6a3oBoro ypoBHs Kypca Gu3nku —
9TO WCMOJIb30BaHUE CUCTEMBI (PPOHTAIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paToOpHBIX padoT,
KOTOpbIe B MporpaMMe Mo (pu3uKe o0beJANHEHBI B OOLIHMIA CIMCOK YYEHHUYECKUX MPAKTHYECKUX PadoT.
Boiienenne B yka3aHHOM IiepedHe J1a0OpaTOpHBIX PadOT, MPOBOJAMMBIX Ui KOHTPOJS M OILCHKH,
OCYILECTBIISIETCSl YUaCTHUKaMHU 00pa30BaTeNbHOIO Mpoliecca UCXOAs U3 0COOEHHOCTEH MIIaHUPOBAaHUS U
ocHamieHust kabunHera ¢Qusuku. [Ipm STOM oOOecrieuuBaeTcsi OBJaJieHHE OOYYAIONIMMHUCS YMEHHUSMH
MPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIECIOBAHUS 3aBUCUMOCTEH (PU3MYECKHUX BEUYUH U MOCTAHOBKY
OTIBITOB TIO ITPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonpiioe BHUMaHWE yIeNseTcs pelIeHHI0 PAacuETHBIX M KadecTBEHHBIX 3amad. [Ipm sToM mis
pacuy€THBIX 3a7a4 IMPUOPUTETOM SBIAIOTCS 3aadud C SBHO 3aJaHHON (DM3MYECKOW MOIEINbIO,
MIO3BOJIAIONINE PUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelnia Kypca, Tak



MHTErpUpysl 3HAHUS U3 Pa3HBIX pa3nenoB. [l KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBJISIOTCS 3a/laHUs Ha
OOBsACHEHHE TNPOTEKaHWsA (PU3MUECKUX SBICHHI M IPOLECCOB B OKPYKAIOIIEH >KU3HM, TpeOyromme
BbIOOpa (HU3NUECKON MOJETH I CUTYyallu MMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO Kk MaTepualbHO-TEXHUYECKOMY 00€CIeueHHIO
y4eOHOTO mporecca 6a30BbIi ypOBeHb Kypca (DM3HKH Ha yPOBHE CPEAHET0 00Iero o0pa3oBaHus JOJIKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOMHeTa (M3UKH WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOMHETa
NpEeMETOB eCTECTBCHHO-HAYYHOTO LHWKJIa. B kaOuHeTre (QU3HKH JOWKHO OBITH HEOOXOOUMOE
nabopaTtopHoe O0OpPYIOBaHHME Il BBINOJHEHMS YKAa3aHHBIX B IpOrpaMMe IO (PU3MKE YyUYEHHMYECKHX
MPaKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PY/IOBaHHE.

HdemonctpanuonHoe o0opyaoBaHue (GpOpMUPYETCs B COOTBETCTBUH C MPHUHLMIIOM MHUHHMAaIbHOM
JOCTaTOYHOCTH M O0ECHEeYMBAaeT IIOCTAHOBKY IIEPEUMCICHHBIX B IIpOrpaMMe IO (DU3MKE KIIIOYEBBIX
JEMOHCTpaUui Uil  MCCIENOBAaHWS M3Y4YaeMbIX SBJICHUH W  IPOLECCOB, OMIUPUIECKUX U
(byHAaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe oOopyaoBaHME Al YYCHHYECKHX NPAKTHUECKHX padoT (opMHUpyeTcs B BHIC
TEMAaTU4YEeCKUX KOMIUIEKTOB U OOecleunBaeTCs B pacuéTe OJHOIO KOMIUIEKTa Ha JIByX OOydarolIMXcs.
TemaTHuecKue KOMIUIEKTHI JIAOOPaTOPHOTO 000pyIOBaHUS OJDKHBI OBITH MOCTPOSHBI Ha KOMILIEKCHOM
WCIIOJIb30BaHUN aHAJIOTOBBIX U IHU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEILHBIX CUCTEM B
BHJIE ITU(POBBIX JIA0OPATOPHUH.

OCHOBHBIMH LETSIMH H3Y4YeHHS (DU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:

e (QopMupoBaHHE HHTEpeca M CTPEMIICHHs OOYYalOUIMXCS K HaydYHOMY HM3YYCHHUIO MPHUPOIHL,

pa3BUTHE MX MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTaBICHUA O  HAyyHOM  MeETOAE IMO3HaHMsI U (HOpMHPOBaHHUE
HCCIIEIOBATENbCKOT0 OTHOLICHHUS K OKPY/KAIOLIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHHUs OCHOB CTPOCHUS MaTepUU
1 GyHIAMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (QopMmupoBaHue yMeHHI OOBSCHATH SIBICHUS C HCIOJIb30BaHUEM (PH3MYECKUX 3HAHUH H
HAYYHBIX JI0OKa3aTelbCTB;

e (QopMupoBaHHE MPEICTABICHUN O POJH (GU3UKU Ul Pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH.

HocTmwkenne 3TuX meneld oOecrnednBaeTCsl PelICHUEM CICAYIOUIMX 3a1ad B MPOLECcCe U3YyUeHHS

Kypca (PM3MKHM Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

e MpHOOpEeTeHUE CUCTEMBI 3HAHHH 00 00MINX QU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKIIIOYAss MEXaHUKY, MOJEKYJSPHYIO (H3HKY, DIEKTPOJWHAMUKY, KBAaHTOBYIO (H3HKY U
3JIEMEHTHI aCTPOQU3UKHY;

e (QopMupoBaHHe YMEHMH NPUMEHATh TEOPETHUYECKHE 3HAHMS Uil OOBSICHEHHS (DU3NYECKUX
SBJICHUH B IIPUPOE U JUIS NPUHSITHS NPAKTHUECKUX PEIICHUH B IIOBCEIHEBHOMN KHU3HU;

® OCBOGHHME CIIOCOOOB PEIICHHS Pa3IMYHBIX 33/1a4 C SBHO 33/JIaHHOW (PH3HYECKOH MOJIEINBIO,
3a7a4, MOJPa3yMEBAIONIMX CAMOCTOSATENFHOE CO3/1aHie (U3UYECKOW MOJEIH, aJeKBATHOM
YCIIOBHSIM 3a/1a4H;

e [OHMMaHWE (HU3MYECKHMX OCHOB M TNPUHLUMIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPeay;

® OBJIAJCHHE METOJaMH CaMOCTOSTENBHOTO IUIAHUPOBAHWUS W MPOBENEHHUS (QH3MYECKHX
9KCIEPUMEHTOB, aHAJIM3a W HMHTEpHpETalud WHQOPMAIMH, ONpEACICHUS JIOCTOBEPHOCTH
MOJY4EeHHOT'O Pe3yJbTaTa;

® CO3JaHME YCIOBUHM sl Pa3BUTHS YMEHHMH IPOEKTHO-HCCIIEAOBATENBCKON, TBOPYECKON
JeSITEIbHOCTH.

Ha m3yuenue ¢usnku (6a30BbIi ypoBeHb) oTBoAUTCS: B 10 Kitacce — 68 gacoB (2 yaca B HEJEIIO).

[pemiaraemplit B mporpamme 1o (U3UKE TEpeueHb J1a0OPATOPHBIX W TPAKTHYECKHX paboT
ABJISIETCS PEKOMEHAOBAaHHBIM, YUYHMTENb AEJaeT BBIOOP MpOBeIEHHs Ja0opaTOpHBIX PadOT M OMIBITOB C
y4€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYaromuxcsl.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®uszuka — Hayka O mnpupone. Hayunele MerTombl IO3HaHUS OKpyKawouero wmupa. Poub
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS IIPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanne HU3NUECKUX sBICHUN U TpoueccoB. Hayunsie rumoressl. @u3znueckue 3aKOHbI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Ponp 1 MecTo ¢u3nku B pOpMHUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B MPAKTUIECKON
JEATEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHaoroBbEIe ¥ MU(PPOBHIE H3MEPHUTEIIbHBIE IPHOOPHI, KOMIIBIOTEPHBIC JATIUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexaanueckoe nBmxeHre. OTHOCHTENBHOCTh MEXaHHMYECKOTo IBIKeHHsA. Cucrema OTCUETA.
Tpaexropus.

Ilepemerienne, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHabHOU
TOYKH, UX TTPOEKIINU Ha OCH CUCTEMBI KoopauHaT. CIo)KeHHe ITepeMeeHII U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJMHEWHOe JaBrKeHHe. ['padukm 3aBHcHMocTH
KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIIICHUS MaTCPHAILHON TOUKH OT BPEMEHH.

CBobOogHOE TTaieHne. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nBuwxkeHue. [[BrkeHue MaTEpUATbHONM TOYKH IO OKPY>KHOCTU C MOCTOSIHHOU IO
MOJIYJIF0O CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEWHAas CkKopocTh. Ilepuoj W yacToTa oOpalneHus.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHUYecKHe YCTPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: CIHIOMETp, IBI)KCHHE CHapSJIOB,
[ENTHBIC M peMEHHBIE TIepeIadm.

Jlemoncmpayuu

Mopnens cucTeMbl 0TCUETA, HILTFOCTPAITNS KHHEMATHIECKIX XapaKTePUCTHUK JIBHKEHIISL.

[IpeoOpazoBanue MBMKESHHN C HCIIOIIB30BAHUEM TMPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTRE.

Habnronenue apmxeHus Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.

HampaBnenue ckopoCTH mpyu ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

Nzydenne HepaBHOMEPHOTO ABMKEHUS C IIETBIO OMPEIeIeHNsI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHONICHUS MEXIY NyTSAMH, MPOWJSHHBIMH TEJIOM 32 IIOCIE0BATEIbHBIE
paBHBIE TIPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JBIKCHHH C HAYaJIbHONH CKOPOCTBHIO, PaBHOM
HYITIO.

Wzydenune nBmKeHMs MAapUKa B BA3KOW KHUIKOCTH.

Nzyuenune nprkeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutenbHocTH ["amuies. IlepBeiii 3akon HeioToHa. WHepruanbHble CHCTEMBI
OTCUéTa.

Macca Tena. Cwna. [puanum cynepmosunuu cuil. Bropolt 3akoH HeloTOHA iss MaTepuanbHON
Touku. Tperuit 3akoH HproTOHA [U1s1 MaTepuaibHBIX TOYCK.

3akoH BceMupHoro tarorenus. Cuina Tsoxectu. [lepBast kocMuueckasi CKOPOCTb.

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

Tpenue. Bunpl TpeHus (mokos, ckonbxkeHus, kadenus). Cuma tpenus. Cyxoe tpenue. Cuia
TPEHHS CKOJIBKEHUS U cuiia TpeHus nokos. Koadduiment tpenns. Cria CONpOTHBIIEHUS TIPU JBUKESHUN
Tea B XKHUIKOCTH WJIH Tase.

[MocrynaTensHOE U BpalaTelibHOE IBUKEHUE a0COIIOTHO TBEPIOTO TEla.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaleHus. [lneuo cunel. Y cnoBus paBHOBeCHs TBEPAOTO Tea.

Texauueckue YCTpOf/iCTBa nu OPaKTUICCKOC MNPUMCHCHHC! IOJUIMITHUKH, JABHXXCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Lemoncmpayuu

SlBneHue uHEPLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIONTUX TEJL.
Bropoii 3akon HproToHa.

W3mepenue cui.



CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT eOpMaLny.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U MaICHUU.

CpaBHeHHE CHJI TPEHHUS TTOKOS, KaYeHHUS U CKOJBKCHHUS.

VYcnoBus paBHOBecus TBEpAOro Tena. Bunel paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

Wzyuenne aprkeHus Opycka 1Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIMX B MIPY>KUHE W PE3HHOBOM 00pasle, OT
ux nedopMarum.

Hccnenoanue ycinoBuil paBHOBeCHs TBEPAOTO Teja, UMEIOIIET0 OCh BPAIICHUS.

Tema 3. 3aKonbl COXpAHEHUA 8 MeXAHUKE

HNmnynsc MaTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepUANbHBIX TOYeK. VMIyIbC CHIIBI |
W3MEHEHHNe NMITyJIbCa Tella. 3aKOH COXPAaHEHHUs UMITyJbca. PeakTHBHOE IBIKEHUE.

Pabora cuirbl. MOIITHOCTE CHITBI.

Kunerndeckast sHeprusi MaTepuaibHOl Touku. Teopema 00 N3MEHEHNN KMHETHYECKOH SHEPTHH.

[MorenuuanbHas sHeprua. I[loTeHumanbHas 3HEPrus ynpyro AeGOpMUPOBAHHOW NPYKHHEI.
[loTennnanpHast SHEPTHS TeTa BOIM3HM MOBEPXHOCTH 3EMIIH.

[MoTeHnManbHBIC U HEMOTEHIMABHBIE CHIIBI. CBsI3b pa00OTHl HEMOTEHIUANBHBIX CHJI C M3MEHEHHEM
MEXaHWYEeCKOW IHEPIHU CUCTEMBI Tel. 3aKOH COXPaHEHUs] MEXaHUUECKOM SHEpTuH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIM NUCTOJET,
JIBUKEHHE PaKeT.

Lemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOC NBHKEHHE.

[Tepexon NOTEeHIIMALHON HEPTHH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Nzydenune abCOMOTHO HEYNIPYTOrO yapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasSTHHKOB.

HccnenoBanue cBsi3W pabOTHI CHJIBI ¢ W3MEHEHHWEM MEXaHWYECKOW DHEpruH Tejla Ha MpHMEpe
PaCTSDKEHUS] PE3UHOBOTO KIYTa.

Paznen 3. MoJekyasipHas pu3nka u TEpMOAUHAMHUKA

Tema 1. Ocroebl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISPHO-KUHETUYECKOW TEOpPUH W WX OMNBITHOE OOOCHOBAaHWE.
BpoynoBckoe nBwkenue. duddysms. Xapaktep ABMKEHUS W B3aWMOJCHCTBUS YacCTHIl BELIECTBA.
Mojenu CTpOeHHS Ia30B, KHIKOCTSH U TBEPABIX TEJ U OOBSICHEHUE CBONCTB BELIECTBA HA OCHOBE ITHUX
Mozeneld. Macca u pa3mepsl Mosekyi. KonuuectBo BemectBa. [loctosiHHas ABorazpo.

TemnoBoe paBHoBecue. TeMmnepaTypa u e€ usmepenue. lllkana remnepatyp Llenbcus.

Mopens wuaeanpHOro raza. (OCHOBHOE YpaBHCHHE MOJEKYISPHO-KHHETUYECKON TEOpHHU
UeabHOrO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpefHed KHHETHYECKOH SHEPTruu TeIrIOBOTO
nBwkeHua vactui rasza. lllkamna temnepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHUEe MeHneneeBa—
Knamnetipona. 3akon JaneroHa. M30mporiecchl B HACaIbHOM ra3e ¢ MOCTOSTHHBIM KOJUYECTBOM BEIIECTBA.
I'paduueckoe npezcTaBIcHHE H30IPOIIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHUYEeCKHE yCTPOUCTBA U IMMPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JTUCKPETHOE CTPOCHUE BEIIECTBa, (oTOrpaduu MOJEKYI OPraHUuYECKUX
COEJIMHCHU.

OmnbiThl 110 MU GY3UU KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABMKCHHUS.

Mogens onsita lllTepHa.

OnBbITHL, OKAa3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOICUCTBHUS.

Mogenb, HUTIOCTPUPYIONIAs MPUPOY JABICHUS Ta3a Ha CTEHKU COCY/a.

OMNBITHL, WLTIOCTPUPYIONINE YPABHEHHUE COCTOSIHUS MICaTLHOTO Ta3a, H30MPOIISCCHI.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

OmnpefeneHne Macchl BO3/lyXa B KIIACCHOW KOMHATE HAa OCHOBE HM3MepeHUil 00h&Ma KOMHATHI,
JIaBJICHUS U TEMIIEPATYPHI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTy apaMeTpaMu COCTOSTHUS pa3pesKeHHOTO Tasa.

Tema 2. Ocnoswvt mepmoounamuxu

TepmomuHaMuueckas cucteMa. BHYTpEHHSIS dHEPTUsS TESPMOIUHAMUYICCKON CHCTEMBI U CIIOCOOBI
eé mmenenus. KonmmdaecTBo TeIOTH U pabora. BHYTpeHHSISI 2HEPTUs OJTHOATOMHOT'O HMJICaTILHOTO Ta3a.



Bune! Termmonepenadn: TeMIONPOBOAHOCT, KOHBEKITHS, H3TydeHUE. Y IeIbHAs TETNIOEMKOCTh BEIIECTRA.
KomnnuecTBo TEmIoTH! py Temonepeaaye.

ITonsitne 06 amuabatHoM mporecce. [lepBelii 3aKOH TepMOAWHAMUKHU. [IprMMeHEHHE MEPBOro
3aKOHA TEPMOJWHAMUKH K M3omponeccaM. | paduyeckas naTEeppeTanus paboThI rasa.

Bropoii 3akon TepMoauHaMuku. HeoOpaTuMocTh IPOIIECCOB B IPUPOJIC.

TermoBsie Mamuubl. [IpUHIUNBL IEHCTBUS TEIUIOBBIX MammmH. [IpeoOpa3oBaHus 3HEpruu B
TeIoBeIX MamuHax. Koaddumument momesnoro medctBus TermioBod Mammubl. Lukn Kapao m ero
K03 PULIMEHT MOIE3HOTO ACHCTBHA. DKOJOTHUYECKHE POOIEMBI TETJIOPHEPTETHKH.

TexHrn4yeckre ycTpoWCTBAa M IMPAKTHUECKOE INPUMEHEHHWE: JBHUraTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAUIBHIK, KOHIUIIHOHED.

Jlemoncmpayuu

H3menenne BHyTpEHHEH YHEPTUH Teja MPH COBEPIICHUH padoThl: BBUIET IPOOKH U3 OYTBUIKH MO/
JNEHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke TmmyTéM  TpeHus
(BUICOIEMOHCTPAITHS).

H3meneHnue BHyTPEHHEH SHEPTUM (TeMIIepaTyphl) Tella MpH TeTionepeaaye.

OnbIT M0 aAnabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTHBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeuyecmea. Dazosvie nepexoovl

[lapooOpa3oBanne u KoHAeHcanus. lcmapeHwe u KumneHwe. AOCOIIOTHAs W OTHOCHUTENbHAsS
BIXHOCTh BO3Myxa. HacellmeHHbI map. YxaenmpHas TemiuoTa mnapooOpa3oBaHHs. 3aBHCUMOCTD
TEMIIEPaTypPhl KUIIEHUS OT JTaBICHUSL.

Teépmoe Teno. Kpucrammuaeckne n amopdHble Tela. AHA30TPONHS CBOHCTB KPUCTALIOB. JKuakue
kpuctayuibl. CoBpeMeHHble MaTepuaibl. [InaBnenue u kpucramauzanus. Y eibHas TEIIoTa IJIaBJICHUs.
CyOmumartusi.

YpaBHEeHHE TETIIOBOTO OaaHca.

TexHUYEeCcKHe YCTPOHCTBA U MPAKTHUECKOE MPUMEHEHHE: TUHTPOMETP U TICHXPOMETP, KaJIOPUMETP,
TEXHOJIOTUH MMOJTYUYCHUSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, 1 HAHOTECXHOJIOTUH.

Lemoncmpayuu

CBoiicTBa HACHIIEHHBIX HApPOB.

Kunenue IIPpY MOHMKCHHOM JaBJICHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

Habroenne HarpeBaHuUs ¥ IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, r1abopamopivie pabomoi

H3mMepenre OTHOCUTETHHON BIXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoauHaMuka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tel. DIeKTpudecKuil 3apsan. J[Ba Buma siexTpuyeckux 3apsaoB. [IpoBogHUKWH,
JTUDJIEKTPUKH U TTOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsa.

Bzaumoneiicteue 3apsimoB. 3akoH Kymona. TodeyHBI 3JEKTPUUYCCKUN 3apsil. DIEKTPUUECKOE
nosie. Hanpsoxk€HHOCTD anekTpuueckoro nois. [IpuHImn cynepnosunyu 3iaeKTpudeckux nosiel. JInaum
HANPHKEHHOCTH JIEKTPUIECKOTO TOJIS.

Pabora cun snektpoctarndeckoro mois. Ilorennman. Pasnocts mortennuanoB. [IpoBognuku u
JUDJIEKTPUKY B 2JIEKTPOCTATUYECKOM ToJje. AuaaekTpudeckas IpOHULAEMOCTb.

OnekrpoémMkocTh.  KongeHcaTop. ONEeKTpOEMKOCTh  IUIOCKOIO  KOHAEHCATOpAa.  DHEPrus
3apsSHKEHHOTO KOHJIEHCATOPA.

TexHu4yeckue yCTpPOHMCTBA W MPAKTUYECKOE TNPUMEHEHHE: DJIEKTPOCKOIN, JIEKTPOMETP,
3IIEKTPOCTATHYECKAasl 3allUTa, 3a3eMJICHHE 3JEKTPONpPUOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIH amlmapar,
CTpPYHHBII IPUHTED.

Jlemoncmpayuu

VY CTpoicTBO M MPUHIIMIT AEHCTBUSA DIEKTPOMETPA.

B3aumoneiicTBue Ha’IEKTPU30BaHHBIX TEI.

DIIEKTPUIECKOE TIOJIE 3aPSHKECHHBIX TElL.

IIpoBOAHMKH B 3IEKTPOCTATUIECKOM TOJIE.

OneKkTpocTaTuyecKas 3amuTa.

JVDIeKTPUKH B 3JIEKTPOCTATHIECKOM TIOJIE.

3aBHUCHMOCTB IEKTPOEMKOCTH TIOCKOTO KOHIEHCATOPA OT IJIOMIAAN TUTACTHUH, PACCTOSHHS MEXIY
HUMH U JUBIEKTPUUECKON TPOHUIIAEMOCTH.



DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

M3Mepenue 351eKTpo€MKOCTH KOHIeHCaTopa.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toku é paznuunsvix cpeoax

ONeKTpUYECKU TOK. YCIOBHS CYIIECTBOBaHHS JJIEKTpHUUECKOro Toka. Mcrounumku toka. Cuna
ToKa. IlocTOsIHHBIN TOK.

Hampsoxenne. 3axor OMa 11 y9acTKa [emH.

ONEeKTPUYECKOE COMPOTUBIEHHE. YAEIbHOE COINpOTUBIEHHE BemecTBa. llocnenoBarensHoe,
napajuieIbHOe, CMEIIAaHHOE COeIMHEHNE TPOBOAHHUKOB.

Pabora snexktpuueckoro Toka. 3akoH [[xoyns—JIenna. MomHOCTE 3IEKTPHYECKOTO TOKA.

DNEKTPOABMKYINAS CHITa I BHYTPEHHEE COITPOTUBIICHNE NCTOYHIKA TOKA. 3aKoH OMa TSl TIOTHOH
(3aMKHYTOH) AnekTpudeckoi nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHas TPOBOJUMOCTH TBEPIBIX METAIJIOB. 3aBHUCHMOCTH COIPOTHBICHHS METAIJIOB OT
Temmeparypsl. CBEpXIIPOBOAUMOCTb.

OnekTpuyeckuil ToK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX ITYYKOB.

[Monynpooaurku. CoOCTBEeHHas M IPUMECHAs] IPOBOAUMOCTh MOIYNpoBoAHNKOB. CBolicTBa p—N-
niepexosa. [lomympoBoHIKOBBIE TPHOOPEI.

ONeKTpUYECKUil TOK B PacTBOpPax M paciulaBax JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS AUCCOIHALINS.
DIEeKTPOIH3.

OnekTpuyeckuid TOK B razax. CaMOCTOATEIbHBIA W HECAMOCTOATENBHBIM paspsn. MomHus.
[Tna3ma.

TexHrndyeckue ycTpolicTBa M MpaKTUUYEeCKOe IpPHUMEHEHHE: aMIIepMETp, BOJIBTMETP, peocTar,
WUCTOYHWKHU TOKa, JJIEKTPOHArpeBaTeNbHBbIE HPUOOPHI, DIEKTPOOCBETHUTENBHBIE MPHOOPHI, TEPMOMETP
COTIPOTHBIICHHSI, BaKyyMHBIH IIHOJl, TEPMUCTOPHI H (HOTOPE3UCTOPHI, TOIYIPOBOTHUKOBBIA [THO/,
rajibBaHuKa.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTb COMPOTUBIIEHUS LUIMHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, IUIOIAAHN MONEPEYHOr0
CEYeHHUs U MaTepHana.

CMelaHHOe COeTMHEHNE TIPOBOAHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMKYIEH cribl. KOpoTKOe 3aMblKaHHE TalbBAHUUECKOrO 3JI€MEHTa
Y OLIEHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBHUCHMOCTH COMPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

[IpOoBOIUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsit 1 IpOBOAUMMOCTD BO31yXa.

OOHOCTOPOHHSSA MPOBOANMOCTD AMOAA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yyeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 351eKTpoABMKYIIEeH CHUITbI HCTOUYHHKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHUS.

Habnroenue snextponmsa.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn ©0azoBoro ypoBHS B 10 Kiacce OCyHIeCTBISieTCS € Y4ETOM
COJIepKATENLHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OWOJOTHH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvie noHAmMuUsA, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO IO3HAHUSA: SBIICHHE,
Hay4HbIH (akT, runore3a, (uU3MYecKas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJeHHE, OJKCIIEPUMEHT,
MOJIETIMPOBaHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, JMHeWHas (yHKuus, mapabona, runepbona, ux
rpayku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOMKAECTBO, BEKTOPHI M UX NMPOEKLIMU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mexanuueckoe ABIKEHHE B XKHUBOU mpupoae, TudQy3usi, 0CMOC, TEINIOOOMEH KHUBBIX
OpraHu3MOoB (BUIBI TEIJIONEPEIauH, TETJIOBOE PABHOBECHE), IJIEKTPUUIECKHIE SIBICHHS B )KUBOW MIPHUPO/IE.

Xumus: @IUCKPETHOE CTPOCHWE BEIIECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHAsl Macca, TEMJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Tra3oB, DJIEKTPUUECKUE CBOWCTBA
METAJIJIOB, JIEKTPOIUTHUYECKAs TUCCOLMAINS, TaIbBAHUKA.

Teoecpaghus: BIAKHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHHE [ABWKCHUH C HCIOIB30BAHUEM MEXaHU3MOB, YYET TpeHUS B
TEXHUKE, TOALIUITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHECHHUS! MMITYJIbCa B TEXHHUKE (pakera, BOIOMET U
JIpyTHe), ABUraTellb BHYTPEHHETO CrOpaHHWs, MapoBas TypOWHA, OBITOBOW XOJOMMIBHUK, KOHIUIOHED,
TEXHOJIOTHH IOJIyYEHHsI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJIEC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH,



JJNIEKTPOCTATUYECKAS ~ 3alWTa, 3a3eMJICHHE OJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH TPUHTED,
3NIEKTPOHArPEBATEIBHBIC TPUOOPHI, IIEKTPOOCBETHTENILHBIC PHOOPHI, FATbBAaHHKA.

11 KJIACC

Pasnen 4. DnekTpoauHaMuka

Tema 3. Maznumnoe none. IneKmpomazHumHas UHOYKYUs

IloctossHHBIE MarHuTHL. B3aumoneicTBHE MOCTOSHHBIX MarHuToB. MarnutHoe moise. Bekrtop
MarHUTHOW MHAYKUMHU. [IpHHIMO Cyneprno3uuuy MarHUTHBIX Tosiel. JIMHUM MarHUTHOM WHAYKLUU.
Kaptuna nuHuil MarHUTHON MHAYKLMH OISl IOCTOSIHHBIX MAarHUTOB.

MarsuTHO€E nojie NpoBOJHHUKA C TOKOM. KapTuHa NHHHMI MHIYKIUA MarHUTHOTO MOJS AJIMHHOTO
MPSIMOTO TMPOBOJAHHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA, KaTyIIKW ¢ TokoM. OmeIT Dpcrena.
BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HaIIpaBIICHHE.

Cuna JlopeHua, e€ MoAyiab W HampaBieHUE. JIBIJKEHUE 3apsyKEHHOH 4acTHIl B OJHOPOIHOM
MarHuTHOM noJie. Pabota cuisl Jlopenna.

SlBnenue  aneKTpoMarHUTHOM  WMHAYKIOMH.  [lOTOK  BeKTOpa  MAarHUTHOM  WHAYKLHH.
ONeKTPOABMKYILAs CHJIa MHIYKIIUH. 3aKOH JIEKTPOMarHUTHON nHAyKuuu Dapajes.

BuxpeBoe anexkTpuueckoe mnose. DAeKTPOABIKYIIAS CHIa HHAYKIUU B IPOBOIHUKE, ABIKYILIEMCS
MOCTYIATEIBHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKkTUBHOCTD. SIBNIEHHE CAMOMHIYKIMH. DICKTPOABIKYIIAs CUIa CAMOMHTYKIIUH.

DHeprust MarHUTHOT'O MOJISA KATYIIKU C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHudyeckue  yCTpoHCTBa M NpPAaKTHMYECKOE  IMPUMEHEHHE:  TIOCTOSHHBIE  MarHUTHI,
3JIEeKTPOMAarHUTHI, 3JIEKTPOJIBUraTeNb, YCKOPUTENHN JIEMEHTAPHBIX YACTHILI, HMHAYKIMOHHAS TIeYb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JEKTPOHHOI'O IMy4YKa MAarHUTHBIM I1OJIEM.

JluHuY MHAYKUMY MAarHUTHOTO THOJISL.

B3aumopeiicTBue ABYX MPOBOAHUKOB C TOKOM.

Cua Amriepa.

HeiictBue cunbl JIOpeHIia Ha HOHBI JIEKTPOJIUTA.

SBneHue 3MeKTPOMarHuTHON MHAYKIIUH.

ITpaBuno Jlenna.

3aBUCHMOCTb DJIEKTPOABHKYIIEH CHIIBI HHIYKIIUH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TIOTOKA.

SBneHue caMOMHIYKLIUU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydeHne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

UccnenoBanue 1edCTBUA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue ABIEHUS 31EKTPOMAarHUTHOW UHIYKIUU.

Pasnen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIe KOAeOanUA

KoneOarenbhas cucrema. CBOOOJHBIC MEXaHMUYECKHE KoJicOaHus. ["apMOHHUYecKHe KoJieOaHwHs.
ITepuon, yacrora, amiuiutyna u ($aza konebanuit. [IpykuHHBIH MasTHUK. MaTeMaTHYSCKUN MasTHUK.
YpaBHEeHHE TApMOHUYECKHX KoJieObaHui. [IpeBpaliieHre sHeprun MpH TApMOHHYECKUX KOJICOaHMSIX.

KonebOarenbHblii  koHTYp. CBOOOJHBIE  DJIEKTPOMAarHUTHBIE  KOJICOAHWS B WACATBHOM
KOJIebaTeTbHOM KOHType. AHAJIOTHUS MEXIy MEXaHHYeCKUMH W JJIEKTPOMATHUTHBIME KOJICOaHUSIMH.
®dopmyna TomcoHa. 3aKOH COXPAHEHUS SHEPTUU B HJICATEHOM KOJIe0aTEIIEHOM KOHTYPE.

IIpencraBinenne o 3aryxarommx KoJieOaHUAX. BBIHYXIEHHbBIE MEXaHUYECKHE KOJICOaHMUS.
Pe3onanc. BeIHYKICHHBIC 3JIEKTPOMAarHUTHbBIE KOJIeOaHusI.

Ilepemennbiii Tok. CHHYCOWJAIBHBIM MEPEeMEHHBIH TOK. MOITHOCTP TEPEMEHHOTO TOKa.
AMIIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUIIBl TOKA U HATIPSKEHUSL.

Tpanchopmartop. IlpomsBojcTBo, mepemaya ©  MOTPEOJICHHE AIEKTPUYECKOH  3HEPrUu.
DKOJIOTHYECKHE PUCKH TIPH MPOU3BOJCTBE AIEKTPOIHEPTUH. KynbTypa UCIIOIB30BaHMSI dJIEKTPOIHEPTHH
B [TIOBCEHEBHOM KU3HU.

TexHudeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUECKUM 3BOHOK, TeHepaTop
MIEPEMEHHOT0 TOKA, TUHUM 3JIEKTporepeaay.

Jlemoncmpayuu



Hccnmenoanme mapaMeTpoB KoyeOaTeIbHOW CHCTEMBI (TIPYKUHHBIA WM MaTeMaTHICCKUN
MasITHHK).

Habmonenue 3aTyxamomux KoxeOaHnH.

HccnmenoBanne CBOWCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmionenue pe3onanca.

CB0OOIHBIC 3JICKTPOMATrHUTHBIE KOJIEOaHUsI.

OciorpaMMbl (3aBECHUMOCTH CHUTBI TOKA M HATIPSDKEHHSI OT BPEMEHH) IS AJIEKTPOMAarHUTHBIX
KoJIeOaHuii.

Pe3onanc mnpu mocneaoBaTENbHOM COEAVMHEHWM PpEe3UCTOpa, KAaTyIIKW WHAYKTUBHOCTH U
KOHZEHCATOpa.

Mopnenb TUHUH AIEKTPOTIepeIadm.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

HccnenoBanne 3aBUCIMOCTH TIEpHO/Ia MaJbIX KOJeOaHWi Tpy3a Ha HUTH OT JIJTMHBI HUTH U MacChl
rpy3a.

HccnenoBanne mepeMEHHOro TOKa B LIEMH M3 MOCIENOBATEIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyILIKKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHbsle 60JIHbL

MexaHnndeckre BOJHBI, YCJIOBHA pacnpocTpaHeHud. Ilepuoa. CkopocTh pacmnpocTpaHeHUS U
JutrHa BOJIHBIL [lonepeunsle u po1oNbHBIE BONHBL. MHTepdepeHys 1 TudpaKiyst MeXaHUUECKUX BOJH.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEeKTpOMarHWTHBIE BOJHBI. YCIIOBHS W3IIYYEHHUS OJIEKTPOMArHUTHBIX BOJNH. B3anmHas
opueHTanus BekTopoB E, B, V B snektpomaruuTHON BOjHE. CBOMCTBAa 3JIGKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MPEIIOMIICHUE, MOJSIpU3aIis, qudpakuusi, naTepdepeHius. CKopocTh IMEKTPOMArHUTHBIX
BOJTH.

Ixana OJICKTPOMArdMuTHBIX BOJIH. HpI/IMCHCHI/Ie SJICKTPOMAriMTHBIX BOJIH B TCXHUKE U 6I)ITy.

[TpuHLMOBI pauOCBsI3U U TENEBUACHUA. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH Cpebl.

TexHUYecKkre YCTPOHCTBA W MPAKTHYECKOE IMPUMEHEHHe: MY3bIKallbHbIe WHCTPYMEHTEHI,
YJIbTpa3ByKOBasd AUArHOCTHMKAa B TCXHUKC W MCIUIMUHE, panaap, paanoanéMHm(, TCJICBU30pP, aHTCHHA,
tenedon, CBU-nieus.

Lemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJH.

KoneGmomeecs Ten0 Kak HCTOYHHUK 3BYKa.

HaGmroenue otpaxeHus U peIOMIICHHSI MEXaHUIECKIX BOJTH.

Hab6nronenue unrepdepeHyn u Tuppakini MEXaHUIECKUX BOJH.

3BYKOBOI pe30HaHC.

HaGroienue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIDIUTYIO0M M YaCTOTON KOJIeOaHNH.

HccnenoBanne CBOWCTB AIIEKTPOMATHHUTHBIX BOJIH: OTPaXKEHHE, IPEIIOMIICHHE, IOJsIpU3alus,
Judpakiys, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuyeckast onTuka. [IpsmonuHeiiHOe pacnpocTpaHeHHe CBeTa B OJIHOpOIHOW cpene. Jlyd
cBeTa. ToueuHblil MICTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHre n300pakeHu B IJIOCKOM 3epKaJie.

[Ipenomnenue cBera. 3akOHBI TpesOMJICHHS cBeTa. AOCOJIOTHBIM IOKa3aTellb IMPETOMIICHHUS.
ITonHOE BHYTpeHHee oTpaxkeHue. [IpeaensHbIi yroi MOITHOTO BHYTPEHHETO OTPayKEHUSI.

Hucnepcus csera. CinoxHbIi cocTaB Oenoro cera. Lger.

CoOupatomiye u paccenBaromue JUH3bl. ToHKas uH3a. DOKYCHOE pacCTOSIHUE U ONITUYECKAs CHJIa
TOHKOH nmH3bL. [locTpoeHne n300paskeHHid B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3aX. DopMyna TOHKOH
JIMH3EIL. Y BEIIMUCHNE, TaBAEMOE JTMH30M.

[Ipenens! NpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. MuTtepdepenuus cBera. KorepeHTHbIE HWCTOYHUKH. YCJIOBUSI HAOIIOACHUS
MaKCUMyMOB W MHHHMYMOB B HHTep(EPEHIIMOHHON KapTHUHE OT JABYX CHH(pA3HBIX KOTCPEHTHBIX
HCTOYHUKOB.

Hudpaknus ceera. JudpakinnoHnas pemeTka. Y cIoBrue HAONIOAECHUS TIaBHBIX MAaKCUMYMOB TIpU
najiecHU MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ionsipu3anus ceera.

TexHuueckre yCTpoiicTBA M NPAaKTUYECKOE TMPHUMEHEHHE: OYKH, Jyna, ¢oroammnapar,
MPOEKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKa, Au(pakiMoHHAs peméTKa,
TOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacpoCTpaHeHHE, OTPaKEHHE U MpeJoMiIeHUe cBeTa. OnTHYECKUe MPUOOPHI.



TlonHoe BHyTpeHHee oTpaxeHne. Mojienb CBETOBO/IA.
HUccnenoBanue cBOHCTB M300paKEHUI B TMH3AX.
Mojsenun MUKpOCKOTIa, TEIECKOIA.

Habmroenue naTepdepeHIum cBeTa.

HabGnronenue mudpakiuu ceera.

Habmronenue aucnepcun ceera.

[Tomrydenue criekTpa ¢ MOMOIIBIO TIPHU3MBI.
[Tony4eHue crekTpa ¢ HOMOUIBIO JUPPAKIHOHHON PEIIETKH.
Habmtonenue monsipuzamuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
W3mepenne mokazaTens MpeIoMIIeHHs CTEKJIa.
HccnenoBanue cBOMCTB M300pakeHUIA B JIMH3AX.
Hab6monenune nucriepcuu cBeTa.

Pa3nen 6. OcHOBBI cieUATBHO TEOPHH OTHOCHTEJILHOCTH
I'paHunpl  TPUMEHUMOCTH  KJaccHYeckod MexaHukd. IlocTynmaTel — crenuanbHOM — Teopuu
OTHOCUTEIBHOCTH: MHBAapUaHTHOCTh MOJIYJSI CKOPOCTU CBETa B BaKyyMme, IPHUHIMI OTHOCHTEIBHOCTH
OMWHIITEHHa.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJIeHHe BpEMEHH 1 COKpAIleHUE THHBI.
OHeprus u UMITYJIbC PETSITUBUCTCKOM YacTUIIBL.
CBs13b MACChI C SHEPTUEH U UMITYJILCOM PESITUBUCTCKOM YaCTULbI. DHEPTHUs TOKOSL.

Pasznen 7. KeanroBas ¢puzuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®otonsl. Dopmyna [1nanka cBs3u 3HEprun (HOTOHA C €ro YACTOTOH. JHEPTrHs U UMITYJILC POTOHA.

OtkpeiTie u uccnepoBanue Qorodddexra. Ombitet A. I'. CroneroBa. 3akonsl ¢dorodddekra.
Ypasaenne DiinmTeriHa 11t potorddekra. «KpacHas rpanuna» dhoroaddexra.

JlaBnenue ceeta. OnbIThl I1. H. JIeOenena.

XHUMHUUYECKOE JEHCTBUE CBETA.

TexHHUEeCKHE yCTPOMCTBA M NMPAKTUYECKOE NMPUMEHEHUe: (OTOIEMEHT, POTONATUHK, COTHEUHAS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

®oT03(PhPeKT HAa yCTaHOBKE ¢ IMHKOBOM IIACTHHOM.

Hccnenopanne 3akoHOB BHenTHero (poTorddekra.

Cseroanon.

ConHeuHnas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -yactuu. [lranerapHas moxpeib
atoma. [Toctynarel bopa. U3nyuyenue u nornoiieHue (HOTOHOB MPH MEPEXOE aroMa ¢ OJHOTO YPOBHS
SHEPruu Ha Apyroil. Buapl cnextpos. CrieKTp ypoBHEH 3HEPriuy aToMa BOAOPOIa.

BonHoBeie cBoiicTBa yactull. Bonuel ne bpoitns. KopnyckyasipHO-BOIHOBOU Ayanu3M.

CHoHTaHHOE U BBIHY)XJIEHHOE U3TyUYECHHE.

TexHn4Yeckre yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: CIEKTPaJbHBIN aHanu3 (CIEKTPOCKOII),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenre AIUHBI BOJHBI JIa3epa.

Habmtonenue nuHEHYaTHIX CIIEKTPOB U3ITYyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

Habnroienue muHeyaToro CexKTpa.

Tema 3. Amomnoe aopo

OKCTIepUMEHTHI, JIOKa3bIBAIOIIME CJIOXHOCTh CTpoeHHs sapa. OTKpbITHE pagHOaKTHBHOCTH.
Omnbitel Pesepdopaa mo onpeneseHUIo coctaBa pagloakTUBHOTO M3idydeHus. CoiicTBa anbga-, Oeta-,
ramma-u3iny4yeHus. BiausHue paanoakTHBHOCTH HA KUBBIE OPTaHU3MBEI.

OTkpriTHE TIPOTOHA W HeWTpoHa. Hykionnas mozens siapa [eitzenbepra—lBanenko. 3apsa aapa.
MaccoBoe uncno siapa. M30Tomnsl.

Anbda-pacnan. ONEKTPOHHBIH M TMO3UTPOHHBIA Oera-pacmaa. [amma-usmydeHwe. 3akoH
paluoaKkTUBHOIO pacnaja.

OHeprus CBsA3U HyKJIOHOB B sizipe. SlnepHbie cuibl. JledexT maccsl sapa.

SInepHble peakuuu. JleneHne U CUHTE3 AEp.



Anepuerit peaktop. Tepmosimepusiii cuaTe3. [IpobIeMbl W TEPCIIEKTUBHI SASPHOU IHEPTETHKH.
DKOJIOTUYECKUE aCTIeKTHI SIEPHON SHEPTETHKHY.

DneMeHTapHbIe YacTHITEI. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOMIOACHUS U PETUCTPAIIIH HIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHBIC B3aUMOJICHCTBHS. EMMHCTBO (hr3HuecKoit KapTHHBI MUpa.

TexHUYEeCKHE yCTPOWCTBA U MPAKTUUYECKOE NPUMEHEHUE: JO3UMETp, KaMepa BuiibcoHa, siepHbIi
peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TYrK NOHM3UPYOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Hccnmenoanue TpekoB 4acTHI] (ITO TOTOBBIM (hoTorpadusm).

Paznen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Oransl pa3BUTHSA acTpOHOMUH. IpuKIagHOe 1 MUPOBO33pPEHUYECKOE 3HAUEHUE ACTPOHOMUHU.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHE.

ConHeyHas cuctema.

Comane. ConHedHas akTUBHOCTh. Mcrounuk »Hepruu ComiHma W 3BE3N. 3BE3NBI, UX OCHOBHEIC
XapakTepuCTUKU. JlMarpamMMa  «CHEKTpPaJbHBIM  KJIacC —  CBETHMMOCTB». 3BE3IbI  TIJIaBHOU
MOCIIE0BATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIS 3BE3[ TJIaBHOW MOCIEA0BATENbHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE NPEACTaBICHHUS O IPOUCXOKICHUN U 3Bostouun ConHIa U
3BE3/1. DTalbl )KU3HU 3BE3 .

Mnineunsiit [lyts — mama [amaktuka. [lomokenwe u aBuxenue Comnna B [amaktuke. Turbt
ranakTHK. PagroranakTiuky u kBazapbl. UEpHbIE ABIPHI B AApax rajJakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa06ma. Pas0Oeranne ramaktuk. Teopus bombimoro
B3pbIBA. PEIMKTOBOE H3IIydYCHUE.

Macmrabnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsle npobaemMbl aCTPOHOMHUHU.

Yyenuueckue nabnwooenus

HaGnroneHust HEBOOPYKEHHBIM TJ1a30M C HCIOIb30BAHUEM KOMIIBIOTEPHBIX HPUIOKEHUHA IS
OTIpeieJICHHsI TTOJIOKEHHUSI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJIYIIApHS U SIPKUE 3BE3MBL.

Habmronenus B teneckon JlyHsl, mianer, Mieunoro [lyTu.

Odo0maroniee MOBTOpeHHe

Posb pu3ukmM M acTpoHOMHHM B 3KOHOMHYECKOH, TE€XHOJOTHMUYECKOW, COLHUAIBHON M 3THYECKOM
cdepax JesTeNbHOCTH YelIOBEeKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOU KapTHHE
MUpa, poJib HU3NIECKO Teopur B (HOPMUPOBAHUH TPEICTABICHHN O (PU3NUECKON KapTHHE MUPa, MECTO
¢u3nuecKkol KapTUHBI MHpa B OOILEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
npupoe.

Me:knpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usukn ©0azoBoro ypoBHS B 11 Kkjacce ocymiecTBisieTcs € y4ETOM
COJEePKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie nonsamust, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O MO3HAHWS: SBIICHUE,
Hay4HbI (akT, rumnoresa, (U3MUEcKas BeIUYMHA, 3aKOH, TEOpHs, HAOJIIOJCHHUE, 3KCIIEPUMEHT,
MOJIEJIMPOBAaHKE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHre CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUECKHE QYHKIUHN: CUHYC, KOCHHYC,
TAQHT'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbI M HMX IMPOEKLUUH Ha OCH
KOOpJIMHAT, CIIOKEHWE BEKTOPOB, IPOU3BOJIHBIC HJIEMEHTApHBIX (DYHKIMHA, NPU3HAKK TON00HUS
TPEYroJILHUKOB, ONPeJIeIIeHUE TUIOIIAIN TUNIOCKHX QUTYp 1 00BEMA Tell.

buonoeus: snexrpuueckue sBICHUS B >KMBOM NpHUpoJE, KojeOaTelbHbIE ABIKEHUS B JKHUBON
MIPUPOJIE, ONTHYECKUE SIBICHUS B )KUBOM NPUPOJE, ACUCTBUE paJUalluy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJN, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeNl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAILHBINA aHATH3.

leoepaghua: wmarHuTHBIE TOMIOCa 3€MIIM, 3QJIEKM MAarHUTHBIX pyl, (OTOCHEMKAa 3eMHON
MTOBEPXHOCTH, MPEJICKa3aHNE 3EMIIETPSICEHUN.

Texnonocus: TWUHUM DJIEKTpOINEpenad, TEeHEepaTop TMEepeMEHHOTO TOKa, JJIEKTPOJBUTATENb,
WHIYKIMOHHAS Ie4yb, pajap, paauonpuéMHHK, TeJNeBH30p, aHTeHHa, Ttenedon, CBY-neus,
MPOCKIMOHHBIN anmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas OaTapesl.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHETI'O OBHIEI'O OBPA30OBAHUA
OcBoenne yueOHOTO mpeaMera «Pu3nKa» Ha ypoOBHE cpemHero oobmero odpasoBanus (0a30BBIN
YPOBEHB) AOJDKHO 00ECTIEUNUTh JOCTIKEHHE CIEAYIONX JINYHOCTHBIX, METAIIPEAMETHBIX U IPEAMETHBIX
00pa3oBaTeIbHbIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUs YydyeOHOro mpeamera «®Dusnka» JOMKHBI OTPaXKaTh
TOTOBHOCTB M CITIOCOOHOCTH 00yUarOIINXCsl PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlM{, TO3WUTUBHBIX  BHYTPEHHHX  YOEKICHHIA,
COOTBETCTBYIOIINX TPAJAUIUOHHBIM [EHHOCTSM POCCHUICKOTO OOIIEeCTBa, PACIIUPEHHE >KU3HEHHOTO
ONBITa ¥ OMbITA JEATEIBHOCTH B MPOIECCE peai3aldd OCHOBHBIX HANpPaBICHUH BOCIHTATEIHLHOMN
JesITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xknaHcKoro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMHA OOYYAIOMIErocsl KaK aKTHBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTO O0IECTBA;

NPUHATHE TPAJAUIHOHHBIX 00IEYEITOBEUECKUX TYMAHUCTUIECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HWHTEpecax TIPaXKJAHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIPaBJICHUH B 00pa30BaTeIbHOIN OpraHu3aliu;

YMEHHUE B3aUMOJCHCTBOBATh C COLMAIBHBIMUA WHCTUTYTaMH B COOTBETCTBUH C MX (YHKUUSIMH H
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JESITENEHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBaHHOCTH POCCHICKOHN TPAKIAHCKON UACHTUIHOCTH, TATPUOTHU3MA;

[EHHOCTHOE OTHOIICHWE K TOCYJApCTBEHHBIM CHMBOIIAM, JOCTHIXKCHUSM POCCUMCKHX YYEHBIX B
o0nacT (U3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUYESCKOTO MOBEJCHUS;

CIOCOOHOCTh OIIGHUBATh CHUTYallMl0 M IMPHUHUMATh OCO3HAHHBIE pEIICHHS, OPHEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHUCIIE B JIESITEIBHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJI]a B IOCTPOCHUE YCTOWYHBOTO Oy IyIIIero;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKJIIOYAs OSCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢busnuecKkoii HayKe;

5) Tpy1oBOro BocnuTAHUS:

UHTEpeC K pasn4HbiM cdepam npodeccHoHaTbHON NesTeNTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3NKON W TEXHUKOH, YMEHHE COBEpIIATH OCO3HAHHBINA BBIOOp Oyayuiel mpodeccuu U peann3oBbIBATH
COOCTBEHHbIC YKU3HCHHBIC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO W CaMOOOpa30BaHWIO B o0jacTh (GU3WKH Ha
MPOTSAAKEHUU BCEH KU3HU;

6) 9K0JOrHYeCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh  HKOJOTMYECKOH  KYJNbTYpBl, OCO3HaHHE  IJIOOAJIBHOIO  XapakTepa
JKOJIOTHYECKHUX TIPOOIIEM;

MJIAHUPOBAHUE M OCYILECTBICHUE JEHUCTBUI B OKpY)KAIOIIEW cpejie Ha OCHOBE 3HaHMS LeJen
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA,;

pacuIipeHre OmbITa AEATENIbHOCTH DKOJOTHYECKON HANpaBICHHOCTH HAa OCHOBE HWMEIOIIHXCS
3HaHWi 10 (U3MKe;

7) IEHHOCTH HAYYHOT0 MO3HAHHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
bu3nUecKoi HayKu;

OCO3HAHME IICHHOCTHM HAayYHOH JAEATeNIbHOCTH, TOTOBHOCTh B TIpOLIeCCe H3yYeHHA (U3HKU
OCYILIECTBIISITh MPOEKTHYIO U HCCIIEI0BATENBCKYIO AATEIbHOCT HHANBUAYAIBHO U B TPYIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBepCcAJbHbIC yYeOHbIe NelicCTBHSA

Ba3oBble Jlornyeckue aeiicTBus:
CaMOCTOSITENIbHO (POPMYIMPOBATE U aKTyaIM3UPOBATh IIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIATh LIETH IEATENBHOCTH, 334aBaTh IapaMeTPbl U KPUTEPUU UX TOCTHKECHMUS,
BBISBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMAaTPUBAEMBIX (PU3MUECKUX SBICHUSX;



paspabarbiBaTh IUIaH PEUICHUS] MPOOJEMbI C YYETOM aHAM3a WMEIOLIUXCS MaTepUaNbHBIX M
HeMaTepUANbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBHI B JICSTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LESM, OLICHUBATD
PHCKH MTOCTIEACTBUI AEATEITLHOCTH;

KOOPAMHHUPOBATh W  BBIIONHATH pabOoTy B  YCIOBHAX pEambHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJECHCTBUS;

pa3BUBaTh KPeaTUBHOE MBILIICHHE TIPU PEILICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBarTe/IbCKue JeHCTBUA:

BJIQ/IETh HAYYHON TEPMHUHOIOTHEN, KIFOUEBBIMH MOHATHAMA U METOIaMU (PU3NIECKON HAYKH;

BJIaJIeTh HABBIKAMU Y4eOHO-HCCIIEAOBATEILCKON M MPOEKTHON AEATENFHOCTH B 007acTH (PHU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIFHOMY TMOWCKY METOJIOB pelleHHs 3a1ad (pu3ndeckoro
collepKaHusl, MPUMEHEHUIO PA3INYHBIX METOIOB ITO3HAHWS,

BIQETh BUAAMH JEATEIBHOCTH IO IMIONyY€HUI0 HOBOTO 3HAHHSA, €ro HHTEPIIPETaIH,
npeoOpa3oBaHUI0O U MPUMEHEHUIO B PAa3IUYHBIX YYEOHBIX CHTyalUsiX, B TOM YHCJIE TMPH CO3AaHUH
y49e0OHBIX POEKTOB B 00JIACTH (PU3UKU;

BBISIBIISITE TIPUYUHHO-CIICACTBEHHBIE CBA3HM W aKTyalM3UPOBaTh 33/ady, BHIIBUTATH THIIOTE3y €&
pelleHNs], HAaXOOUTh apryMEHTHl AJS JOKa3aTelbCTBA CBOMX YTBEPXKACHHI, 3aJaBaTh MapaMeTpbl U
KPUTEPHHU PELICHUS;

aHAM3UPOBATH TOJYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yJbTaTbl, KPUTHYECKH OIEHUBATh HMX
JIOCTOBEPHOCTH, IPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBHTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbLHON ACATEILHOCTH, B TOM YHCIIEC
TP N3YYEHUHU (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIVsIM, OTICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHYECKYIO 00JIaCTh KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX IMPEIMETOB;

BBIIBUTaTh HOBBIC UCH, TIPEIaraTb OpUTHHAIHHBIE TIOAXOIbI U PEIICHIIS,;

CTaBHUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PELICHUSI.

PaGora ¢ undopmanueii:

BJIQ/ICTh HABBIKAMH TOJTy4YeHHS HH(POpMaNnu (GU3MUECKOTO COAECpPKAHUA M3 UCTOYHHUKOB Pa3HBIX
TUTIOB, CAaMOCTOSITEIBHO OCYIIECTBIISITh TOWCK, aHAallM3, CHCTEMATH3allMI0 W WHTEPIPETAIUIO
WHQOPMAIUK Pa3TUYHBIX BUAOB U (DOPM MPEICTABIICHUS;

OIIEHMBATh JOCTOBEPHOCTh HH()OPMAIINH;

WCIIONb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHM3allMOHHBIX 3ajJad C COOJIOJCHHWEM TpeOOBaHUi
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepexeHus, MPaBOBBIX M ITUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJAEPXKaHMS B pPazIM4YHBIX (opMmaraXx ¢ Y4ETOM HazHAuYCHHS
WHQOPMAITUH U 1IEIeBOI ayTUTOPUH, BEIOUpast ONTHMAIbHYIO (hOpMY MPEICTABICHHS U BU3YATU3AIHH.

KoMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE YyeOHble 1eliCTBHUSL:

OCYILIECTBIIATH OOIIEHUE HA YPOKax (QU3UKH U BO BHEYPOUHOU JEATEILHOCTH;

pacro3HaBaTh NPEINOCHIIKH KOHGIMKTHBIX CUTYyalluil U CMST4aTh KOH(IUKTBI;

pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHUEM SA3BIKOBBIX CPE/CTB;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBa KOMaH/IHON U WHANBHYaJIbHON paOOTHI,

BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX JIGHCTBHH ¢ Yy4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJeHa KOJIJICKTUBA;

MIPUHAMATH IIEJTH COBMECTHOH JI€ATEIHHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATH AEUCTBUSA TIO €€
JIOCTH)KEHHIO: COCTaBJISATh IUIAH JIEMCTBUM, paclpencsarb polv C y4ETOM MHEHUN YYaCTHHKOB,
00CyX1aTh pe3ybTaThl COBMECTHOH paboThI;

OLICHMBATh KAauyeCTBO CBOETO BKJIAaJa W KaXKAOTO0 YYacTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLEHUBaThb MWJEU C T[O3WLUUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHUECKOE MOBEIEHHE B PA3IUYHBIX CHUTYAIHsX, MPOSBISATH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

PeryasTuBHbIe yHUBepCcATbHBIE YUeOHbIe AeiicTBUS
Camoopranuzanusi:
CaMOCTOSITETIBHO ~ OCYIIECTRIIATL TMO3HABATCIBHYIO JEATCIBLHOCTH B 007acTH  (QU3MKH U
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;



CaMOCTOSITETIbHO COCTaBJIATh IUIAaH PEIIeHHs pPacu€THBIX W KAdeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS TIPAKTHYECKOW pabOThl ¢ yU4ETOM HMMEIONINXCS PECypCcOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEOYTEHHH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacuIMpsATh PaMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JINYHBIX MPENIOYTECHHH;

JienaTh OCO3HAHHBINA BBIOOD, apIyMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILCHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO JPYAHLUH B 00JacTH (U3UKH, MOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTEeNbHBIN M KYJIBTYPHBIN YPOBEHb.

CaMOKOHTpPOJIb, IMOIMOHAIbHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTH KOPPEKTHBBI B JE€ATENbHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJCTh HAaBBIKAMH I103HABATEIFHONW pe(UIEKCHH KaK OCO3HAaHMSA COBEPIIAEMBIX IEHCTBUH U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

WCIIOJIB30BaTh NPUEMBI peICKCHH AJIS OLIEHKU CUTYalluy, BEIOOpa BEPHOT'O PEILICHNS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO [IPUHUMATH PEILICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

MIPUHUMATH ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI X apI'yMEHTHI APYTHX NIPH aHAJIM3€ PE3YIIbTATOB ACATEILHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mporiecce nocTrKeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEI 110 (PH3HKE IS YPOBHS
cpeaHero ooOmiero o6pa3oBaHHS y OOYYAIOIIMXCS COBEPLICHCTBYETCS 3MOLMOHANBHBIA HMHTEIUICKT,
Ipeanoaraloui copMUpOBaHHOCTE:

CaMOCO3HaHHMs, BKIIIOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATIBHOE COCTOSHUE, BUJETh
HaTpaBIIEHUS Pa3BUTHUSI COOCTBEHHOH SMOIIMOHAIEHOM cephl, OBITH yBEpEHHBIM B cele;

CaMOPETyJIMPOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPHHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJICHHUE, CIIOCOOHOCTh aanTHPOBATHC K SMOIMOHAIEHBIM U3MEHEHUSIM H MPOSBISTH THOKOCTS,
OBITH OTKPBITBIM HOBOMY;;

BHYTPEHHEW MOTHBALM{, BKIIOYAIOLIEH CTpEMIICHHE K JOCTIKCHHIO LIEIH U YCHeXy, ONTUMH3M,
WHUIIMATUBHOCTh, yMEHHUE IEHCTBOBATh HCXOS U3 CBOMX BO3MOKHOCTEH;

AMIATUH, BKIFOYAIOIeH CIIOCOOHOCTh MOHMMATh SMOLMOHAILHOE COCTOSHUE APYTHX, YUYUTHIBATDH
€ro MpH OCYLIECTBICHUHN 00LIeHNUs, CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKHNBAHMIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTh BHICTPAUBATh OTHOLICHUS C APYTHMU JIFObMH,
3a00THTHCS, IPOSBIIATH HHTEPEC U pa3pemarb KOH(IUKTHI.

HPEJIMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kj1acce npeIMeTHBIE Pe3y/IbTaThl HA 0A30BOM YPOBHE JOKHBI OTPAKATh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

JEeMOHCTPHPOBATh Ha MPHUMEPAX POJib U MECTO (PU3MKU B POPMUPOBAHUM COBPEMEHHOM HAyYHOM
KapTHUHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B NMPAKTUYECKON AESITeIHbHOCTH
JIIOJIEH;

YUUTHIBaTh TPaHULbl NPUMEHEHHS M3YYEHHBIX (U3MYECKUX MOAEJel: MaTepHajbHas TOYKa,
WHepIMaibHas CUCTeMa OTcu€Ta, abCONOTHO TBEPJOE TENO, WJICANBHBIA ra3, MOJEIH CTPOCHUS Ta3oB,
KHUJIKOCTEH U TBEPJIBIX TN, TOUCYHBIH IIEKTPUICSCKUH 3apsiI IPH peleHnH GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3NUECKUE SBICHUS (IIPOLECCHl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJIAPHO-KMHETHYECKOM TEOpHH CTPOCHHMS BEIIECTBA W JJIEKTPOJWHAMHKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBIDKEHHE, CBOOOJHOE MaJIeHUE Tel, JBIKCHUE MO OKPYXKHOCTH,
MHepLHs, B3auMojeiicTBue Ten, nuddysus, OpOYHOBCKOE IBHKEHHE, CTPOCHUE >KUAKOCTEH M TBEPIBIX
TeJ, W3MEHEeHHWEe O00BEMa Ten MpH HarpeBaHWU (OXJIaXKAEHUH), TEIUIOBOE DPaBHOBECHE, HCIIApEHHeE,
KOHJCHCAIUS, TUIABJICHNEe, KPUCTAUTN3aINs, KATICHHE, BIaKHOCTh BO3/lyXa, MOBBIIIEHUE JIABJICHHS ra3a
IIPU €r0 HarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXKIy MapaMeTpaMH COCTOSHMS ra3a B M30IpolEeccax,
UIEKTPU3aLUs TEJ, B3aUMOAECHCTBHE 3aps/I0B;

OIMCHIBATh MEXaHWYECKOE JBIKEHHE, UCIONb3ys (PU3MYecKre BeJWYHMHBL: KOOPJIUHATA, IMYTh,
IIEpEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Tejd, CWIA, UMIYJbC Teld, KUHETHYECKas SHEprus,
MOTCHIMANbHAS YHEPTHUs, MEXaHn4ecKasi padoTa, MEXaHHYECKasi MOLIHOCTh; MPU OMHMCAHUH MPAaBHILHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCIOIB3YEMBIX BEIMYMH, WX OOO3HAUYEHHS M EIUHUIBI, HAaXOJHUTh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEHUYNHY C APYTUMH BeTHUHNHAMM;

OTMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TENl M TEIUIOBBIC SIBIICHHS, WCIONB3Ys (pusndeckue
BEJIMYUHBL: JABJICHHUE Ta3a, TEMIEpaTypa, CPEAHssl KMHETHYecKass 3HEPIus XaOTHUECKOTo JBMKEHUS



MOJIEKYJI, CPEAHEKBaIpaTHYHas CKOPOCTh MOJICKYJ, KOJIMYECTBO TEILIOThI, BHYTPEHHSS YHEPrus, padora
rasa, K03()GUIKUEHT MOJIE3HOr0 ACHCTBUS TCILUIOBOI'O JABUIaTElNs; MPH OIMHUCAHUU IPAaBUIBLHO TPAKTOBATh
(U3MYECKUI CMBICIT HCIOMB3YEMBIX BEIMYMH, WX O0O3HAYEHHUS M CIWHUIBI, HAXOAUTh (DOPMYIIEI,
CBSI3BIBAIONINE AHHYIO (PU3UYECKYIO BETUYHUHY C APYTUMHU BEITMUHHAM;

ONMCHIBATh HW3YYCHHBIC JJCKTPHUUCCKHE CBONCTBAa BeENIECTBA W OAJIEKTPHUYCCKHUE SIBICHHS
(poriecchl), UCTIONB3YSl (HUIUUECKUE BEIUYWHBL: DICKTPUYCCKUN 3apsj, DJIEKTpHYECKOe IO,
HANPsHKEHHOCTh TOJIsI, MOTEHIMAN, Pa3HOCTh IOTCHIIMAJIOB; TPU OIUCAHUHM MPABHIBLHO TPAKTOBATh
(U3MYECKUI CMBICT HCIOJB3YEMBIX BEIMYWH, WX OOO3HAYCHUS M CIUHMIIBI, YKa3bIBaTh (DOPMYJIBI,
CBSI3BIBAONIHEC JAHHYIO (PU3UYECKYIO BETHYUHY C IPYTHMHU BEITHUYUHAMMU;

aHAIM3UPOBATh (PU3NYCCKUE TIPOICCCHI U SBJICHUS, UCIIONB3YS (DU3MUYECKUE 3aKOHBI U MPUHIIMITHL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonsl HpoTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOW YHEPTHH,
3aKOH COXPaHCHHS WMITYJIbCa, MPHUHIUIT CYNEPHO3HMIUN CWII, TPUHIMI PABHOMPABHUS HWHEPIHATHHBIX
CUCTEM OTCYETa, MOJEKYISPHO-KHHETHUECKYIO TCOPUIO CTPOCHHS BEIECTBA, I'a30BbIe 3aKOHBI, CBS3b
cpenHell KHHeTUYEeCKON SHEPTUH TEIUIOBOTO JBMXKCHUS MOJICKYJ C aOCOJIIOTHOM TeMIIepaTypoi, epBhIit
3aKOH TEPMOJAMHAMUKH, 328KOH COXPAHEHHsI IEKTPHUYECKOTo 3apsia, 3akoH KyioHa, mpu 3ToM pa3nnvarth
CIIOBECHYIO (DOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKoe BBIpaKEHHE W yCJOBHA (TpaHHIBI, 00JacT)
MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC IIPUHIUIBI JICHCTBUS MAIHH, IPUOOPOB U TEXHHYECKUX YCTPOMCTE;
pas3nvaTh yCIOBHS UX 0E€30MACHOTO UCIIONL30BAHMUS B TOBCETHEBHOM YKHU3HU;

BBITIOJIHITh  SKCIICPUMEHTHI TI0 HCCICIOBAHMIO (PU3UYECKUX SBJICHHUM M TPOIECCOB C
UCIOJb30BaHUEM TNPSIMBIX M KOCBCHHBIX H3MEPEHHWH, IpHU 3TOM (OPMYJIUPOBaTH MpoOiieMy/3afady U
THIOTE3y y4eOHOTO SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHHUS, TPOBOJUTH
OMBIT U (POPMYTHPOBATEH BHIBOJIBI;

OCYIIECTBJISATh MPSIMbIC U KOCBEHHBIC M3MEPEHHUS (DU3MUECKUX BEJIUYMH, IPU 3TOM BBIOMpATh
ONTUMANBHBIA CHOCO0 HM3MEPEHUST M UCMOJL30BaTh HM3BECTHBIC METOJBI OICHKH IMOTPEIIHOCTEH
U3MEPEHUN;

HCCIICJIOBATh 3aBHCUMOCTH MEXKIy (DH3MUECKUMHU BEIMYMHAMU C KCIIOJIB30BAHUEM TPSMBIX
WU3MEPCHHMI, IPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yJIbTAaThl IIOJIYYCHHON 3aBUCIMOCTH
(bU3NYECKUX BEUYMH B BUIC TAOIHIT ¥ TPAQHUKOB, IENATh BEIBOJIBI 110 Pe3yIbTaTaM UCCIICIOBAHUS;

co0JIro1aTh mpaBuiia 0e30MacHOro TPyZAa MpU IMPOBEACHHHM HCCICIOBAHUN B pamMKax y4eOHOTO
IKCIICPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOH HM  MPOSKTHOW JCSATEIBHOCTH C  HCIOJIBb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYIOBAHUS;

pemarh pacuyéTHbIE 3a/laud C SBHO 33JaHHOW (U3WYECKON MOJENBIO, MCIOb3Ys (U3HUECKHE
3aKOHbI U INPHHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1a4d BBIOMpATh (PU3NYECKYIO MOJICIIb, BBIACIATH
(u3MYECKUE BEIUYHMHBI U (hOPMYJIbI, HEOOXOAUMBIC I €€ PEIICHHUs, IIPOBOIUTh PAcU€Thl U OLCHUBATH
peanbHOCTh MOJTYYEHHOTO 3HAYCHUS (PU3UUCCKON BETUUNHBI;

peliath KayeCTBEHHBbIC 3aJa4yd: BBICTpAaWBaTh JIOTHYECKH HEIPOTHBOPCUUBYIO  IIETIOUKY
paccyXJIeHuH ¢ ONIOpPOl Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3MUECKUE SIBJICHUS;

UCIIOJIb30BaTh TMPU PEHICHUH y4eOHBIX 3a71a4 COBPEMEHHBbIC MH(POPMAIMOHHBIC TEXHOJIOTHH IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUH W MPEJCTABICHUS YYCOHOM W HAYYHO-TOMYJISAPHOM
WHGOpPMAIUH, TOJIYYCHHON W3 pa3jIMYHBIX HCTOYHHKOB, KPUTUYECKH aHAJIM3UPOBATH IOJIYYaEMYHO
WH(POPMAITHIO;

MPUBOJNUTH MPUMEPHI BKIIAZa POCCUHCKUX U 3apYOCKHBIX YUYEHBIX-(DM3MKOB B Pa3BUTHE HAYKH,
00BSACHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHPa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

MCIOJIb30BaTh TCOPETUYECCKUE 3HAHHUS 10 (PU3MKE B IOBCEIHEBHOM JKM3HM IS OOCCIICUEHUS
Oe3omacHOCTH TIpU OOpalieHnd C NpUOOpaMU M TEXHUYSCKUMH YCTPOWCTBAMH, JUIS COXPAaHEHUS
3/I0POBbS U COOJIIOICHHSI HOPM DKOJIOTHYECKOT0 TIOBEJACHMSI B OKpY Karollel cpee;

paboTaTh B TpYyIIE C BBITOJHEHHEM pa3IHYHBIX COLMAIBHBIX POJICH, IJIAHUPOBaTh PadOTy
TPYNIBI, PalMOHATIBHO PACHpPENEeNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTH B HECTaHJIAPTHBIX
CUTYaIusIX, aJIeKBaTHO OI[CHUBAThH BKJIAJ| KAXKIOTO U3 YYaCTHUKOB TPYIIIEI B PEIICHUE pacCMAaTPUBAEMON
MPOOIIEMBI.

K xonmy o0ydenust B 11 kiacce rmpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH y 00YUYAONIUXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MPUMEPaxX Pojib U MECTO (U3UKU B (POPMHUPOBAHUHM COBPEMEHHOM HAyYHOU
KapTUHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHHUKH M TEXHOJOTHH, B MPAKTUYECKOH AESITEeIbHOCTH
JIIOJICH, TIEIIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YYUTBHIBATH TPAHMIIBI IPUMCHEHHS M3YUYCHHBIX (PU3UUYECKMX MOJIECJICH: TOUCUHBIN IJICKTPUUCCKUM
3apsa, Jyd CBEeTa, TOYCUHBIM HMCTOYHHMK CBETa, siA€pHas MOJEIb aToMa, HyKJIOHHAas MOJEIb aTOMHOIO
SJIpa MPH pelIeHu: (PU3MUeCcKuX 3a/1ay;



pacmo3HaBaTh (QU3MYECKHE SIBIEHHA (TpoLecchl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
EKTPOAMHAMUKM UM KBAaHTOBOM (DM3MKU: 3JEKTpUUYECKass IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHAYECKOe, MarHUTHOE ACHCTBHSA TOKa, B3aMMOJEHCTBHE MAarHUTOB, JIEKTPOMArHWTHAs WHIYKLWS,
JecTBUE MAarHUTHOTO IOl Ha NPOBOAHUK C TOKOM W JBWKYLIMHCS 3apsifl, dJIEKTPOMAarHUTHBIE
KoJleOaHUsI M BOJHBI, MPSIMOJIMHEHHOE PACHPOCTPAaHEHHE CBETA, OTPAKEHHE, NPEIOMIICHHE,
uHTephepeHnrs, Tudpakius W TOIAPHU3AIUS CBETa, TUCIEPCHS CBeTa, (OTONICKTPHUECKHH 3PdeKT
(poTosddext), cBeroBoe HaBieHHE, BO3HUKHOBEHHE JIMHEHYAaTOro CHEKTpa aroMa BOJOPOJa,
€CTEeCTBEHHAs! K UCKYCCTBEHHAsI PaIHOAKTUBHOCTD;

ONKCHIBATh HM3YUYCHHBIE CBOMCTBA BEINECTBA (AJIEKTPUUYECKHE, MAarHUTHBIE, OITHYECKHE,
ANEKTPHYECKYIO POBOJAUMOCTD PA3IUYHbIX CPENl) U DIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), UCIIOTB3YS
¢du3nUecKue BEIMYMHBL: SJCKTPHUUCSCKHUMA 3apsj, CHIa TOKa, JJIEKTPUUIECKOE HANPSHKEHHUE, SIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh IOTEHLMAIOB, 3JIEKTPOABIDKYIIAs CHila, paboTa TOKA, MHAYKLUS MarHUTHOTO
nojs, cuiia Ammnepa, cuia JlopeHna, HHIYKTUBHOCTb KaTYIIKH, 3HEPTHsl JICKTPUIECKOr0 1 MarHUTHOTO
MoJield, TIepUoA W 4YacToTa KoieOaHWH B KoieOaTenbHOM KOHTYpE, 3apsl M Cuila TOKa B Mpolecce
TapMOHHYECKUX 3JEKTPOMAarHUTHBIX KoyieOaHui, POKyCHOE pacCTOSIHUE U ONTHUYECKasl CUIa JIMH3bI, IPU
ONMCAaHWU NPAaBHIBHO TPAKTOBaTh (DPU3WYECKUN CMBICI HCIONb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS U
eIMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJaHHYIO (HU3WYECKYyI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMH;

OINKCHIBATh W3YYEHHbIC KBAHTOBBIC SIBJICHUS M MPOLECCH, UCHOJIB3YS (U3MYECKHE BEIUYHMHBL:
CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTHUSI M UMITYJIbCc (POTOHA, IEPUOA
MOJypacnaia, HEPrHsl CBSI3M aTOMHBIX SIIEP, MPH OMHCAHUH MPABUIBHO TPAKTOBATH (PUIMUECKUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OO03HAUCHMSA W €IUHMLBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
(bU3MUECKYIO BENUYMHY C IPYTUMH BEIMYMHAMH, BEIYUCIATH 3HaUeHUE (DU3NIECKON BETUIHMHBL,

aHATM3UPOBATh (PU3MYECKHE MPOLECCH U SBICHUS, UCIONb3ys PU3NUECKHE 3aKOHBI M MTPUHIHIIBL:
3akoH OMa, 3aKOHBI MIOCJIEJOBATENBFHOIO U MApaJIeIbHOIO COeIMHEHUSI IPOBOAHUKOB, 3aKOH J[Ixoyms—
JleHua, 3aKOH 3JIEKTPOMAarHUTHONH MHIYKLUH, 3aKOH MPSAMOJUHEHHOIO pacIpOCTPAaHEHUsI CBETA, 3aKOHbI
OTpPa)KEHHsI CBETa, 3aKOHBI MPEIOMICHHS CBETa, ypaBHEHHE OWHIITeHHa s QoToddekTa, 3aKoH
COXpAHEHHUsI PHEPTHH, 3aKOH COXPAHECHHUS! MUMITyJbCca, 3aKOH COXPAHEHHUsS DJIEKTPHUUECKOTO 3apsja, 3aKOH
COXpaHEHHUsI MacCOBOr'0 YMCIa, MOcTyaaTsl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3IuyaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOE BhIPAKCHUE M YCJIOBHs (IpaHUIlbI, 00JACTH)
NPUMEHUMOCTH;

OIpeNIeSIATh HANPABICHWE BEKTOpAa MHAYKLUMH MAarHUTHOTO IIOJISi NPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl JIopeHia;

CTPOWTH H OTIMCHIBATH N300paXKEHNE, CO3/IaBAEMOE IIOCKUM 3€PKAJIOM, TOHKOH JINH30H;

BBIMOJTHATh  OKCIEPUMEHTHl 1O HWCCIENOBAaHUIO (U3UYECKUX SIBICHUH H MPOIECCOB C
WCIIOJIb30BaHUEM MNPSAMBIX M KOCBEHHBIX M3MEPEHMH: MpH 3TOM (HopMyiaMpoBaTh Hpoliemy/3anady |
THITOTE3y Y4eOHOTO SKCIEpUMEHTa, cCOOMpPaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyJ0BaHUS, IPOBOIUTD
OTIBIT U POPMYITUPOBATH BHIBOJIBI,

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUYECKMX BEJIMYMH, IPU 3TOM BBHIOMPATH
ONTUMAJIBHBI CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
WU3MEPEHUN;

MCCIIeIOBAaTh 3aBUCHMOCTH (PM3MUYECKHX BEJIHMYUH C MCIOJIBb30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOIYYEHHOM 3aBUCHUMOCTH (PH3MUYECKHX
BEJINYMH B BHJIE TAONUIL U rPpadUKOB, JAeTaTh BBIBOJIBI IO PE3YJILTaTaM HCCIICIOBAHMS;

coOimoarh npaBuia 0€30MacHOro TpyJa NpU MPOBEJCHUH HCCIIEOBAaHUN B paMKax ydeOHOTro
OKCIIEPUMEHTa, Y4eOHO-UCCIIEAOBATEIbCKOH W IPOEKTHOH JAEATENIFHOCTH C  WCIIOJIb30BaHUEM
M3MEPHUTETBHBIX YCTPOMCTB U JIa00OPaTOPHOTO 00OPYAOBAHNUS;

pemarb pacdyéTHbE 3aJla4d C SBHO 3aJJaHHOW (DU3NYECKON MOJIENBIO, MCIOJB3Ysl (H3MUECKUE
3aKOHBl M TPHHLUIBI, HA OCHOBE aHaJIW3a yCJOBHUS 3aJadd BHIOMpaTh (PU3MUECKYIO MOJENb, BBIICIATH
¢u3nueckue BeIMYHHBL U GOpMyIIbl, HEOOXOAUMBIE JUIS €€ PeleHHs, POBOANTD PACUETHl U OLICHUBATD
peanbHOCTh OJTYYEHHOTO 3HAYCHUST (PU3NUECKON BETUUUHBI;

pemiaTh KaueCTBEHHBIC 3a/a4M: BBICTPAUBATH JIOTHYECKHM HENPOTUBOPEUYMBYIO LEMOYKY
paccy>kKAeHHui ¢ Onopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (U3NUECKHUE SIBICHUS;

UCIIOJIb30BaTh TPU PEUICHUH y4eOHBIX 3aj71ad COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHUU JUIS
TIOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAUM W TMPEJCTABICHUS YYeOHOM W HAYYHO-TIOMYJISIPHOM
MHQOpPMaLUK, IMOJYYCHHOW W3 Pa3NUYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOJIy4acMYIO
uHGOpMAIHIO;

OOBSICHATh HPUHIMIIBI JI€HCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuyarb
yCIOBHUs X 0€30IMacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON KU3HHU;



MIPUBOUTH MTPUMEPHI BKIIaJa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DH3MKOB B pa3BUTHE HAYKU, B
00BSICHEHHE TIPOIIECCOB OKPYKAOIMIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIONb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B TOBCEJAHCBHOHN >KM3HH IS OOECIeueHUs
Oe3omacHOCTH TIpU OOpalieHHH C MPUOOpaMU M TEXHUYSCKUMHU YCTPOMCTBAMU, JUIsl COXPaHCHUS
3JI0POBBS U COONIOJICHHS HOPM DKOJIOTHUYECKOTO MOBEJICHHS B OKPYXKAIOIIEH cpejie;

paboTaTh B TpyMIle C BBIMOJHEHHEM pAa3HYHBIX COLMUANBHBIX pOJIeH, MIaHUPOBATh PabOTY
TPYNIBI, PallMOHATIBHO PACHPENENITh OOS3aHHOCTH W TUIAHUPOBAThH JICATEIBHOCTh B HECTaHIAapPTHBIX
CUTYaIUsIX, aJIcKBaTHO OIICHUBAThH BKJIAJ] KAXJIOT0 U3 YYACTHUKOB TPYIIILI B PEHICHHE pacCMaTPUBACMOMN
MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DyeKTpoHHBIE (HH(PpPOBLIE)

Ne n/m NpPOrpaMMbl Bcero f;’ﬁ“(;lﬁm’m’le Eﬁ?ﬁi’iﬁmem“e oOpa3zoBaTejbHbIE PeCypPChI
Paznen 1. PU3UKA U METOJbl HAYUYHOI'O IIO3HAHMSI
1.1 ®du3nKa U METOIbI HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/U9A7WI1K5E
HUroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka 5 https://m.edso00.ru/BOC4C7J3K
2.2 JluHaMuKa 7 https://m.eds00.ru/O8D5S0P60O
2.3 3aKOHbI COXPaHEHHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBLI MOJICKY IAPHO-KHHETH|CCKOIH 9 1 https://m.eds00.ru/N507Q8C1J
TEOPHH
3.2 OCHOBBI TEPMOAMHAMHUKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
3.3 ATpETTHbIE COCTOANIIA BEILECTB. 5 https://m.edso0.ru/H5Y0Y6UON
®a3oBBIE EPEXOIBI
HWroro mo paznemy 24
Paznen 4. 9JIEKTPOIVUHAMUKA
41 ‘ DJeKTpocTaTHKa 10 1 1 https://m.edsoo0.ru/L6V2T3W4D
4.2 Hocrosnrbiit nerpirieckiit Tok. Toki b 12 1 1 https://m.eds00.ru/D1PODSNOV
Pa3IHYHbIX cpeaax
Hroro no pazneny 22
PesepBHOE Bpemst 2 https://m.eds00.ru/POC60O5EBS
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 68 4 4




11 KUIIACC

No KosnyecrBo yacoB DJieKTpoHHbIe (HU(ppoBLIE)
HaunmeHoBaHue pa31esioB U TeM MPOrPaMMBbI
n/n KonTposabHbie Ipakrnuyeckue o0pa3soBaTebHbIE PeCypChI
Bcero
padoTsI padoTsI
Paznea 1. DJJIEKTPOANHAMHUKA
1.1 MarsuTHOE nose. DJIeKTpOMarHuTHass HHAYKIHS 11 1 3 ~ https:/m.eds00.ru/L8V7X2H6F
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHuYeCKHe U 3IEKTPOMArHUTHBIE KOIeOaHUs 9 1 https://m.edso0.ru/POC100X1V
2.2 MexaHU4YeCKHe 1 JICKTPOMATrHUTHBIC BOJHBI 5 1 https://m.edsoo.ru/O8F2M8K6Y
2.3 OrnTuka 10 3 https://m.edso0.ru/RSL9SONSW
Utoro mo pazneny 24
Pasnea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CIIENUATTBHOM TEOPUH OTHOCHTEILHOCTH 4 1 ‘ https://m.edsoo0.ru/Q3T7Z8R1R
Uroro no pasmey 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 DJieMeHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Ctpoenue aroma 4 https://m.eds00.ru/X1G1M9Q3lI
4.3 ATOMHOE PO 5 https://m.edsoo.ru/D8Y6E8ST4W
Hroro mo paznmery 15
Paznea 5. JIEMEHTBI ACTPOHOMUMU U ACTPOPU3UKHU
5.1 ‘ DJIeMEHTBI aCTPOHOMUH U aCTPO(PUZUKH 7 1 ‘ https://m.edsoo.ru/W2W3W?2Y5C
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOIIEE TIOBTOPEHUE
61 | OGoGmaromee NOBTOpEHUE 4 ' hitps://m.eds00.ru/GAV7ABTAL
Utoro mo paszaeny 4
PesepBHOE BpeMst 3 _ https:/m.eds00.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68 4 7




IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

KoauyecTBo 4acoB

Ne Tema VDoKa K n Hara DJieKTpoHHbIe U pPOBbIE
n/n yp Bcero OHTPOTLHBIE PAKTHYECKHE | yovyennsi  0GpasoBaTelbHbIE Pecypehl
padoThI padoThl

1 dusnka — Hayka o npupoze. HayuHsie MeTo b1 1 https://m.eds00.ru/E217I5MOO
HO3HAHUS OKPYIKAOIIETO MUPa
Ponb 1 MecTo HU3HKU B HOPMHUPOBAHIU COBPEMEHHOIH

2 HAay4YHOU KAPTHUHBI MUPA, B TPAKTHYECKOM 1 https://m.edso0.ru/M9G2U7G3Y
JIeATEIbHOCTH JIIOCH
Mexanudeckoe ABmxeHHe. OTHOCHUTEIBHOCTD

3 MEXaHUYECKOro IBUKeHus. [lepemMenienue, CKOpOCTh, 1 https://m.edsoo.ru/P6K2M1J8Y
YCKOpEHHE

4 PaBHOMEpHOE MPSMOIMHEWHOE JIBHIKCHUE 1 https://m.edso0.ru/T1K7L3W6W

5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABUKEHHE 1 https://m.edsoo.ru/P1K4R5T8E

6 CBoOonHoe majeHue. Y cKopeHue cBOOOTHOTO 1 https://m.eds00.ru/D8Y003J8C
najeHus

7 KpHBOHHHeHI{()e ABMOKCHHE. [JIpimxerne 1 https://m.edso0.ru/L200X7X5R
MaTepHAIbHOM TOYKH 110 OKPYKHOCTH

8 MpuHUIHT OTHOCHTENLHOCTH Tanmies. HepuuanbHbie 1 hitps://m.edsoo.ru/E2TSAGR2R
cuctemMsbl orcuera. [lepssiit 3akoH HeroToHa

9 MaccavTena. Cuna. [IpuHumn CYNepHOSHULIAH CHIL. 1 https://m.eds00.ru/C6Y 314T90
Bropoii 3akon Hpi0TOHA 1151 MATEpHAIBHOMN TOUYKH

10 Tperwnii 3akon HproTOHA [Ts1 MaTEpHATBHBIX TOYEK 1 https://m.edsoo.ru/F3L2E1N8O

1 3akon BcemupHOro Tarotenus. Crta Tsukectu. [lepsast 1 hitps:/m.edso0.ru/Y 7V6A9I0U
KOCMHYECKAsi CKOPOCTh

12 Cuna ynpyroctu. 3akon ['yka. Bec tena 1 https://m.eds00.ru/S107Y674Q
Cuna tpenust. Koapduument tpenus. Cuna

13 COTIPOTHBIICHUS TIPH JIBHKECHHUH TeJa B XKUAKOCTH HITH 1 https://m.eds00.ru/O713Z705R
rase
INocTymaresHOE U BpaaTeIbHOE IBIKEHIE

14 abCcoI0THO TBEPIOTO Testa. MoMeHT cuitbl. [Tneduo 1 https://m.edsoo.ru/F7P3NOX1K
CUJIbL. Y CIIOBUSI paBHOBECHSI TBEPAOTO Teja
MMnynbe MaTepuanbHOU TOUKH, CUCTEMBI

15 MarepuaibHbIX ToYeK. VIMITyIbC CHITBl. 3aKOH 1 https://m.edso0.ru/H5D7TOB4E
COXpaHEHHsI UMITYJIbca. PeakTHBHOE JIBHKCHHE
Pabora u MowHoCTh cuibl. KiHeTHUEeCKas SHEPTHs

16 MaTepuaibHOi Touku. Teopema 06 H3MEHEHUH 1 https://m.edsoo.ru/P1V3K5W1P
KMHETHIECKOH SHEPTHH
IoTtenuunanbHast d3Heprus. [loTeHIHanbHast SHePrHs

17 YUPYro AeOpMUPOBAHHOi NPy Kb, 1 https://m.eds00.ru/W8A7F7M5D
INoTeHunanbHast SHEPIUs TeTa BOIU3H NOBEPXHOCTH — :
3emin




HOTCHHI/I&J’ILHHG W HCTIOTCHIMAJIbHBIC CHJIBI. CBs13b
pa60TLI HCIIOTCHIHAJIBbHBIX CHUJI C UBMCHCHHUEM

18 . https://m.eds00.ru/Z607T1YOW
MEXaHUYECKON SHEPTrUH CHCTEMBI Tell. 3aKOH
COXpaHEHHs] MEXaHUYECKOIH YHEPTrUuu
JlabopatopHas pabota «MccienoBanue cBs3u pabOTHI

19 CHJIBI ¢ U3MECHCHHEM MEXaHHUYECKOW SHEPIHH Tela Ha https://m.edsoo.ru/USK5R2F8U
NpUMEpEe PaCTSHKEHHs PE3NHOBOTO JKI'YTa

20 KonTtpomsHas pabora o reme «Knnemarunka. https://m.eds00.ru/T7TKOUGPOU
JuHamuka. 3aKOHBI COXpaHEHHS B MEXaHHUKE»

21 OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KHHETHUECKOM https://m.eds00.ru/W9Y8GEN2B
teopun. bpoyHoBckoe aBmkenue. JJuddysnus
XapakTep NBUKEHUS U B3aUMOJIEHCTBUS YaCTHI]

22 BemecTBa. Moienu CTpOeHHs ra3oB, )KUIKOCTEH U https://m.edso0.ru/B9Z2W7H6V
TBEPIBIX TEI

23 Macca moznekyin. KonmmuectBo BemectBa. [loctostHHas https://m.eds00.ru/X6PID0O4R
ABorazpo

24 TemoBoe paBHOBecHe. TemmepaTtypa u €€ n3MepeHue. https://m.eds00.ruw/SOH7NOCIG
IIxana Temneparyp Llenscus

25 WneansHbiii ra3 B MKT. OcaoBroe ypaBaenue MKT https://m.edsoo.ru/P8Z7G8W1B
AOGcomoTHas TeMIepaTypa Kak Mepa cpeqHen

26 KHHETHYECKOM SHEPTUH JIBHIKCHUS MOJICKYII. https://m.edso0.ru/T1D8S610W
YpaBuenue Menneneesa-Knaneiipona

27 3akon JlansToHa. ["a30BbIE 3aKOHBI https://m.edso0.ru/02B9U2D3K

28 JlabopaTopHast paboTa «VccnenoBaHue 3aBUCUMOCTH https://m.edso0.ru/I2K2B2K9B
MEX/1y NapamMeTpaMH COCTOSIHUS Pa3peKESHHOTO ra3a

29 W3zomporieccs! B neabHOM T'a3e M UX rpaduueckoe https://m.edso0.ru/K6V3N5R4AH
Ipe/ICTABIICHUE
BryTpeHHss1 oHEprus TEpMOAMHAMUYECKON CUCTEMBI

30 U crioco0bl e€ n3MeHeHust. KoandecTBo TemoTsl 1 https://m.eds00.ruNV7TE1CTNAZ
paboTa. BHyTpeHH:s SHEPTHs 0THOATOMHOT'O
WJICaJIbHOTO Ta3a

31 Bupl Temonepenaun https://m.edsoo.ru/X3N2U0B8H

32 VY enbHas TEIUIOEMKOCTb BEILIECTBA. KonwieCTBo https://m.eds00.ru/B6MIZEE6Z
TEIUTOTHI ITPH Terutonepenayde. AanadaTHBIHN mpoliece

33 [lepBeIii 3aKOH TEPMOAMHAMUKH M €TO IIPUMEHEHHUE K https://m.eds00.ru/C2WOBSNIB
n30IponeccamMm

34 Heobparumocts nporeccos B npupoze. Bropoii 3akox https://m.edsoo.ru/Y 219P2D8R
TEepMOJMHAMUKH

35 Ipuanun geicteus 1 KITJ{ TemioBoil MaIdHbL https://m.edsoo.ru/M5V2V8Q3K

36 Huxn Kapuo u ero KIT/T https://m.edsoo0.ru/POB5SH2R70

37 Okosioruyeckue mpoOIeMbl TEINIOIHEPIETUKI https://m.edsoo.ru/M9LIK2T2D

38 O6o06maromuii ypok «MosexyispHas pu3nka. https://m.edso0.ru/J3POM3M8U

OCHOBBI TEPMOJUHAMUKN )




KonrponbsHast padora no teme «MounekyJsipHas

39 https://m.edsoo.ru/T5SD8B2H8P
(uzuka. OCHOBBI TEPMOJAMHAMUKUY

40 ITapooOpa3oBanue u kKoHAeHCAW. Mciapenune u https://m.eds00.ru/L6P7VOVSK
KHTICHHE

M A6COJI}OTH8.5[UPI OTHOCHTENbHAS BIIAYKHOCTH BO3/IyXa. https://m.eds00.rw/O0Z1YAT7V
HacpluenHsiii nap
TBépnoe Teno. Kpucranmmyeckue u aMmopHbIe Tena.

42 AHM30TpONHS CBOMCTB KpUCTAILIOB. XKuakue https://m.edsoo.ru/Y110X402N
Kkpuctauisl. COBpeMEHHBIE MaTEePHAIIbI

43 [InaBneHue u KpucTauU3auus. Y aeipHas TeIoTa https://m.eds0o.ru/I2D111B7Z
wiasieHus. Cyoaumanus

44 YpaBHeHue TemioBoro bananca https://m.edsoo.ru/Z1E3H5NIR

45 OnexTpuzanus Ten. DIeKTpudeckuil 3apsan. JBa Buga https://m.eds00.ru/F605VAGTT
JIEKTPUUYECKUX 3apSI0B

46 [TpoBOAHKKH, TUIIEKTPUKU U OIYIIPOBOJHUKH. https://m.eds0o.ru/Y 3C60902E
3aKOH COXpaHEeHHUs! IJIEKTPUIECKOro 3apsiaa

47 B3aI/IM0}IeI/ICTBVI/Ie 3apsnoB. 3akoH Kynona. Toueunsrit https://m.eds00.ru/C7L3D2A3E
INEKTPUUECKHUH 3apsin
Hanpsox€HHOCTE 3neKTprdeckoro mourst. [Ipuannn

48 CYNEPHO3UIINHU NEKTPUUECKUX moJieit. JIunuu https://m.edsoo.ru/L6H5X6VOF
HaIps)KEHHOCTH

49 Pabora cn anekrpocTatudeckoro mois. [loreHuann. https://m.eds00.ru/Y 3S7VIO5E
PaszHOCTh OTEHIIMATOB

50 [TpOBOAHUKH U TUDJIEKTPUKHU B AJIEKTPOCTATHUECKOM https://m.edso0.ru/\V6BIBIC2F
nosie. J{manekTprdeckast MpOHUIIAEMOCTh

51 Onextpoémrocts. KonmeHcarop https://m.eds00.ru/T954S0D9Z

50 DNeKTPOEMKOCTP TUIOCKOTO KOHICHCATOpa. DHEPTHS https://m.edso0.ru/ULP2AGMAT
3apsDKEHHOTI0 KOH/IeHCcaTopa

53 Ha6opaTopHa;1"pa60Ta H3mepeHne 31eKTpoEMKOCTH 1 https://m.edso0.ru/USA5V5TON
KOHJIEHCaTopa
IIpunuun nelcTBUS U NPUMEHEHUE KOHJEHCATOPOB,

54 KOIIMPOBAJIBHOTO arapaTa, CTpyHHOTo IPUHTEpa. https://m.eds00.ru/O4G7F3C8X
DrekTpocraTnyecKas 3amunTa. 3a3eMIeHUE
JJIEKTPOIIPUOOPOB
DJIeKTPUYECKH TOK, YCIOBUS €ro CylIeCTBOBAHHSI.

55 TTocrostaubiii Tok. Crna Toka. HanpspkeHue. https://m.edso0.ru/R1D0X4D2D
Conporusienue. 3akod OMa i y4yacTKa Henu
[MocnenoBarensHOE, ApaLIEIbHOE, CMEIIAHHOES

56 coelMHEHHe POBOAHMKOB. JlaGoparopHas pabora 0.5 https://m.edso0.ru/E6M2W7W7S
«M3y4eHne CMEeIIaHHOTO COSAMHEHHS PE3UCTOPOBY

57 PaboTa 1 MOIIIHOCTP AIEKTPUIECKOTO TOKA. 3aKOH https://m.edso0.ru/FOPLI7R3B
Jxoyns-Jlenna

58 3akon OMa Juts OJIHOH (3aMKHYTOH) 3JIEKTPHYECKOM 0.5 https://m.edsoo.ru/ASW9HOE7R




nenu. Koporkoe 3ambikanue. Jlaboparopnas padora
«3mepenne DJIC UCTOYHMKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

PeseprubIit ypok. KonTponsHas pabora mo Teme
59 "DnexkrponuHamuka” / Beepoccuiickast mpoBepodHast
pabota

O6o0maromuii ypok «3JIeKTpOIHHAMHUKAY /

60 .
Bcepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/COP3M7K1P

https://m.edsoo.ru/C110M213L

DONeKTpOHHAs IPOBOAUMOCTD TBEPIBIX METAJIIOB.
61 3aBHCUMOCTH COTIPOTHUBIICHUS METAIIOB OT
TeMnepaTypsl. CBepXIpOBOJUMOCTh

https://m.edsoo.ru/H7X1W5B7N

OnexTpuyeckuil Tok B Bakyyme. CBoiicTBa
3JEKTPOHHBIX TyYKOB

62

https://m.edsoo.ru/M7X2N2F9U

[TonynpoBoJHUKH, UX COOCTBEHHAS! U ITPUMECHAs
63 npoBoauMocTh. CBoO¥icTBa p—N-miepexoa.
ITonmympoBOIHMKOBBIE TPUOOPHI

DJIeKTPUYECKH TOK B PACTBOPAX U paciuiaBax
64 3JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS TUCCOIHAIIHS.
DNeKTpoIu3

DneKkTpuuecKuil ToK B razax. CaMoCTOSTENbHBIN U

65 N
HCCAMOCTOSATCIbHBIN pa3psia. Mouamns. [1na3zma

https://m.edso0.ru/N7T4N7L6C

https://m.edso0.ru/Z4G7R716D

https://m.edsoo.ru/Z8P8F7F4P

DrekTpudeckue IpUOOPsI U YCTPONUCTBA U UX
66 pakTHYecKoe MpuMeHeHue. [IpaBuia TeXHUKN
0€e301IacHOCTH

https://m.edsoo.ru/N9H2I3R1S

KonTtponsHas pabora o reme «IeKTPOCTATHKA.
67 ITocTosiHHBIN 2neKTpUYecKUid TOK. TOKU B pa3InYHBIX
cpenax»

https://m.edsoo.ru/Q3H4L9K6L

PesepBHbIit ypok. O6o0Iaromuii ypok o temam 10
KJacca

68

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

https://m.edso0.ru/C3X1INON1U




11 KJIACC

Ne
n/n

Tema ypoka

TTocTosIHHBIE MATHUTHI M X B3aUMOJIEIICTBHE.
MaruutHoe nose. Bektop MarHuTHON MHAYKUUU. JIMHUN
MarHUTHON MHIYKLIUU

MarsuTHOE 1ojIe IPOBOIHHUKA ¢ TOKOM. OmbIT Dpcrena.
B3anmogeiicTBHE MPOBOIHUKOB C TOKOM
JlabopartopHras pabota «/3yueHne MarHUTHOTO TTOJIS
KaTYIIKHA C TOKOM»

KoanuecTBo yacon

KonTpoabsHsbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HM3Y4YeHUsI

DJIeKTPOHHBIE NU(POBLIE
o0pa3oBaTebHbIE PeCypchl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/V1Z3R3J2]

https://m.edsoo.ru/H8C7R2H5W

JlelicTBre MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.
Cua Amnepa. JlaboparopHast padota «VccnenoBanue
JEHCTBUS MIOCTOSTHHOTO MarHUTA HAa PAMKY C TOKOM)Y

https://m.edsoo.ru/EQL0J1L.8U

JelicTBre MarHUTHOTO MOJIS HA ABUKYIIYIOCS
3apspkeHHyto yactuily. Cuna Jlopenna. Pabota cuibt
Jlopena

DnekTpoMarHuTHast HHAYKIUs. [[oTOK BekTOpa
MarHuTHON MHAyKuuu. DJIC uHIyKIuu. 3akoH
3JeKTpoMarHuTHOM nHaykiuu Papanes
JlabopaTopnas pabota «VccnenoBanue sBICHUS
3JEKTPOMArHUTHON UHIYKIUI

WunykTuBHOCTE. SIBNeHue camounaykuuu. 1C
CaMOMHIIYKUMHU. DHEPrUsi MATHUTHOIO MOJIS1 KaTYILKH C
TOKOM. DJIEKTPOMarHuTHOE MoJie

https://m.edsoo.ru/T5SH1A1A7M

https://m.edso0.ru/T1T5A0D9N

https://m.edsoo.ru/I1M70Q5N2H

https://m.edsoo.ru/L8W5I11J1Y

Texauueckue YCTpOf/'ICTBa " UX [IPUMCHCHUC:
MOCTOAHHBIC MAI'HUTBI, 3JICKTPOMAIHUTHI,
QJICKTPOABUTATECIIb, YCKOPUTCIIA 3JICMCHTAPHBIX YaCTULL,
MHAYKOHWOHHAs 1eYb

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok «MarHuTHOE ToJIe.
DIEKTPOMArHUTHAS] HHIYKIIUS

https://m.edsoo.ru/I0B0D4U1D

11

12

KonrponbHas padora no teme «MarauTHoe moue.
OJeKTpOMarHuTHAs WHAYKIHSD

CBO60,Z[HLIC MEXaHHUYECKHE KOJIeOaHMs. FapMOHI/I‘{CCKI/Ie

KojeOaHus. YpaBHEHHE TAPMOHNIECKUX KOJIeOaHUH.
IIpeBpaiienue sHeprun

https://m.eds00.ru/Q9H5NIVET

https://m.edso0.ru/N2A1A5T60




13

JlabopaTopnas pabota «VccnenoBanne 3aBUCHIMOCTH
NepHoJa MabIX KoJeOaHu rpy3a Ha HUTH OT JUTHHBI
HHUTH U Macchl Ipy3a»

https://m.edso00.ru/K107Y3K9U

14

Koneb6arenbHeiii kKoHTYp. CBOOOTHBIC 3TEKTPOMATrHUTHEBIC
KOJIeOaHUs B HIICATEHOM KOJIeOaTeIIEHOM KOHTYpE.
AHaorus Mexy MeXaHHYeCKUMH U
ANIEKTPOMArHUTHBIMH KOJICOaHUSIMU

https://m.edsoo.ru/V0J3T1W9H

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTUU B
UIcILHOM KOJIeOaTeIbHOM KOHTYpe

https://m.edsoo.ru/H1VV3C8N5E

16

17

18

IIpeacraBneHue o 3aTyxaroluX KoJeOaHUAX.
BriHyX/IeHHBIE MeXaHUUeckHue Kojebanus. Pe3oHaHc.
BbIHYXK/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHus
[lepemennslii Tok. CUHYyCOUJANBHBIN IEPEMEHHBIN TOK.
MOITHOCTh NEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JecTRyIOIee 3HAYCHHUE CUIIBI TOKA M HAIPSHKCHUS
Tpanchopmarop. IlpousBoacTso, nepeaada u
OTpeOICHUE IEKTPHUUECKOH SHEPTHH

https://m.edsoo.ru/F1Z4T1Z8V

https://m.edso0.ru/C2I15V5L6F

https://m.edso0.ru/P8T9P3F5I

19

VYCTpoicTBO M IpaKTHIECKOE IPHIMEHEHHUE
JIEKTPUUECKOTO 3BOHKA, TEHEPATOPa IIEPEMEHHOTO TOKa,
JIMHUH 3JIeKTponepeayd

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTHYECKHEe PUCKU TIPU TIPOU3BOJICTBE
anekTpol’Hepruu. KynbTypa ncnoiap30BaHus
JIEKTPOIHEPTHH B IIOBCEAHEBHOM XKHU3HU

https://m.edso00.ru/Z8K803H5K

21

MexaHHUYECKUE BOJIHBI, YCIOBHUS PACIIPOCTPAHCHHUS.
[Mepuoa. CKkopocTh pacripoCTpaHEeHHs! U ITIMHA BOJHBI.
IonepeyHblie U PO IOIbHBIC BOTHBI

https://m.eds00.ru/Q1U3Z7T0S

22

23

24

3Byk. CkopocTh 3ByKa. ' poMKOCTH 3ByKa. BricoTa TOHa.
Tem0Op 3ByKa

DJeKTpOMarHUTHBIE BOJIHBI, X CBOHCTBA M CKOPOCTb.
[IIxana 351eKTPOMAarHUTHBIX BOJH

[MpuHOMIEB! paguocBs3u U TeneBuaeHus. Pa3Burne
cpeacTB cBsizu. Pagnornokarms

https://m.edso00.ru/E3S3D6L6J

https://m.edso0.ru/S3VOL6F1G

https://m.edso0.ru/0O6J1L778Z

25

KOHTpOJ'IBHaH pa60Ta «Kone0aHus 1 BOJHBDY

https://m.edsoo.ru/B5W7Z4K9G

26

27

[IpsiMosIuHENTHOE paclpoCTpaHEHHUE CBETA B OJTHOPOAHOM
cpene. ToueuHslil ncTouHuk ceera. Jlyu cera

OTtpaxeHue cBeTa. 3aKOHBI OTPA)KECHHS CBETA.
[MoctpoeHne n300paxeHUH B ITIOCKOM 3epKaJie

https://m.edsoo.ru/Z7W5T8A7B

https://m.edsoo.ru/V5F9T1B2S

28

IIpenomnenune ceeta. [lonHoe BHyTpeHHEE OTpaKEHHE.

https://m.edso00.ru/R7B9T3Q3U




[IpenenbHBIN yroy NOJHOTO BHYTPEHHETO OTPAXKEHHUS

JlabopaTopHnas pabota «M3mMepeHne nokazarens

29 https://m.edsoo.ru/A4M9R4A8Y
TIPEJIOMJIICHUSI CTEKIIa»

30 Hmm{. IMocTpoenue n3o6paxenuii B tnuze. Gopmyna https://m.eds00.ru/F7Y9J100T
TOHKOW JINH3BI. YBEIMYCHUE JTUH3BI

31 J'Ia6opaTopH;iﬂ pabota «/ccnenoBaHue CBOMCTB https://m.eds00.ru/B2L 404US]
n300pakeHHH B JIMH3AX)»

32 Hucniepcus ceera. CloKHBIH cocTaB Oenoro cera. L[Ber. https://m.edso0.ru/XAWEELEAN
JlaboparopHas pabota «HabiroieHne qUCIepCrn CBETa

33 Wurepgeperia epeta. Jludpariuns cpera. https://m.edsoo.ru/R1C4V3BOE
JudpakumonHas pemérka

34 IMomnepedHOCTh CBETOBBIX BOJH. [Tonspusalust cBeTa https://m.edso0.ru/S2Q5G8P1U

35 Onrtudeckue TpruOOPBI U YCTPOHCTBA U YCIIOBUS HX hitps://m.eds00.ru/O101L 0B4N
0€30MacHOr0 NPUMEHEHUS

36 I'panuipt TPUMEHNMOCTH KIIACCHIECKOH MEXaHHKH. hitps://m.eds0o.ru/C7L8VOE2H
[MocTynaTel cenuanbHO| TEOPUH OTHOCHTEILHOCTH

37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe JICHNE https://m.eds00.ru/WSROE3X8Y
BPEMEHHU M COKPAIICHHE JJIHHBI

38 OHeprus u MMITYIIbC PENATHBUCTCKOH HacTHLEL. CBs13b https://m.eds00.ru/\V3K7A4NS
MacChl C SHEPrUel ¥ UMITYJIbCOM. DHEPrHsl MOKOsI

39 Konrponbnas pabora «Ontrka. OCHOBBI ClIEIHATEHON hitps://m.eds0o.ru/N2A2HED3B
TEOPHH OTHOCUTEIBHOCTH

40 ®dotonsl. Gopmyna [Taanka. DHEprus ¥ UMIYIbC GOTOHA https://m.edsoo.ru/L3FOP3L 4T

a1 OtkpsiTHe 1 uccienoBanue Goroaddexra. Onbitor A. T'. https://m.eds00.ru/C9ASTIO2D
CroneroBa

42 3akonsl hotoddderra. YpaBHenue DiHIITEHHA 1Is1 https://m.eds00.ru/G7KOGTWOP
dbotoaddekra. «Kpacnas rpanuna» portodrddexra

43 I[azaneHHe csera. Onsitel I1. H. JIebeneBa. XuMmuueckoe hitps://m.eds00.ru/P3W4S6Z2Z
JICHCTBHE CBETA
TexHH4eckue ycTpOWCTBA M IPAaKTHYECKOE NPUMEHEHNE:

44 (oTtosnemMeHT, POTOAATINK, COTTHEUHAs OaTapes, https://m.edsoo0.ru/J5S0D8E3E
CBETOJINOJ

45 Pemenue 3ama4 1o teMe «DIeMEHTHI KBAHTOBOM OIITHKHY https://m.edsoo.ru/M7V6N4H1X

46 Mogaens aroma ToMcona. OmneiTel Pesepdopaa mo https://m.edso0.ru/Y 8U3F212Z
paccesinuto o-uactuil. [lnanerapHas Moelb aroma

47 IMocrysater bopa https://m.edsoo.ru/V7D8ESG6V

48 W3nyveHre 1 morioieHne GOTOHOB TPH TIEPEX0ie aToMa https://m.edso0.ru/M6X2Q2M5Q




C OJIHOTO YPOBHS SHEPTUM Ha Apyroi. Buasl ciekTpos

49

BomnHoBrle cBolicTBa yactull. Bonnsl ne bpoiis.
KopmnyckynsapHo-BoaHOBOH Ayanu3M. CHOHTaHHOE U
BBIHYKJICHHOE U3IyUeHUE

https://m.edsoo.ru/K8E8H2V2F

50

51

52

OTkpsiTHE paanoakTuBHOCTH. OnbITH Pesepdopaa no
OTPENEICHUIO COCTaBa PAJUOAKTUBHOIO H3JIyUEHHSI
CaoiicTBa anmbda-, 6era-, raMMa-u3IrydeHus. Biausane
PaIfoOaKTHBHOCTH Ha )KUBBIC OPTaHU3MBbI

OTKpEITHE IPOTOHA U HeWTpoHA. M30TOMmEL. Anbdha-
pacmaz. DIeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacma.
l'amma-m3iydenue

https://m.edso0.ru/A9190Q07YON

https://m.edso00.ru/T1X9A4Y1G

https://m.edsoo.ru/F5C1P8E3F

53

OHeprust CB3U HYKJIOHOB B s/ipe. SIaepHble peakiui.
SAnepnsriit peakrop. [IpoOiieMsl, IepCIIEKTUBEL,
9KOJIOTUYECKHE acIeKThI ACPHOH SIHEPIETUKHI

https://m.edsoo.ru/L2G5V9D9L

54

OneMeHTapHbIe YacTHLbL. OTKpPHITHE MO3UTPOHA. MeTo B!
HaOJIIOACHUS U PETHUCTPALUU 3JIEMEHTapHBIX YacTHII.
Kpyrunsiii cton «@yHIaMeHTanbHbIe B3aUMOJEHCTBUS.
EnuncTBO pM3ndeckoi KapTHHBI MEPa»

https://m.eds00.ru/X6R3T3S3S

55

Oransl pa3BUTHSA acTpoHoMuH. IIpuknanHoe u
MHPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMUH. Bu
3B€3HOTO HeOa. Co3Be3us, spKue 3BE3/bl, INTAHETHI, NX
BuanMOE aBrkeHre. COTHEUHas CHCTEMA

https://m.eds00.ru/O301U3H1P

56

57

58

59

Comnnne. ConmHeuHasi aKTUBHOCTB. VICTOYHMK SHEprun
CounHia u 3BE371

3BE3/1BI, UX OCHOBHBIC XapaKTEPUCTHKH. 3BE3IBI TTITABHON
rnocien0BaTeNIbHOCTU. BHyTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHbIE MTPECTABICHNS O IPOUCXOKACHUH U
spomrorn CoTHIA U 3BE31T

Mneunstii [1yts — nama INanaktuxa. Ilonoxenue u
neuxenne Connua B [Nanaktuke. [anaktuku. Y€pHeie
JBIPBI B Spax raJakTHK

Bcenennas. Pazoeranue ranaktuk. Teopus bonbmioro
B3pbIBa. PenukToBOE H3yueHne. MeTtaranakTuka

https://m.edsoo.ru/X7M8H1Q9Y

https://m.edso0.ru/C2L2C9A0V

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/L0I18V814U

60

HGpeIIICHHI)IC HpO6J’IeMBI ACTPOHOMUH

https://m.edsoo.ru/U4F8Q0E8O

61

62

KonTponbHast paboTa «1eMeHTHI aCTPOHOMUHU U
actpou3ukm»

O6o0wmaromuii ypok. Posis ¢pusnkn u actpoHoMuu B
9KOHOMHUYECKOM, TEXHOJIOTHUYCCKON, COIUAILHON 1

https://m.edso0.ru/Y6Y9D4G7X

https://m.edsoo.ru/M5A4P6T1M




9THIECKOH chepax AeATETHbHOCTH YETIOBEKA

O6o6maromuii ypok. Posib u mecto hpusuku u

63 N L 1 https://m.edsoo.ru/JIN2H3EOV
aCTPOHOMHH B COBPEMEHHOW HayYHOI KapTHHE MHpPa
O6o6maromuii ypok. Posib ¢usnueckoii Teopuu B

64 (hOopMUPOBAHUY MPEIICTABICHUIA 0 PU3MUICCKON KapTHHE 1 https://m.edsoo.ru/14W6M0W4Z
MHUpa
O6o06maromuii ypok. Mecto ¢pu3maeckoi KapTHHBI MEpa

65 B 00IIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYTHBIX 1 https://m.edsoo0.ru/M508T0OBOY
NIPEACTaBICHUI 0 pUpoJIe

66 Pe3sepBHbIil ypok. MarHuTHOE mojie. DIIeKTpOMarHuTHast 1 https://m.edso0.ru/TOX1E6CTN
HHTYKIUS

67 Pesepsurbiit ypok. Ontuka. OCHOBBI CHIEIMATBLHON TEOpUN 1 https://m.eds00.ru/M4J2B7WSEP
OTHOCHTENLHOCTH

68 Pesepnblit ypok. KBanToBas ¢uzuka. JneMeHTHI 1 https://m.eds00.ru/R6CIT100Z
ACTPOHOMMHU U acTpOPU3UKU

OBLIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHH A OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI 10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjabTara

10.1

10.2

10.3

IIpoBepsiemble mpeMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbl cpeHero o01ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha TpUMEpax pojib U MecTo (UMK B (OPMUPOBAHHU
COBPEMEHHOM HayuyHOW KapTHUHBI MHpA, B Pa3BUTHM COBPEMEHHONH TEXHUKU U
TEXHOJIOTHH, B IPaKTUUECKON AEATENbHOCTH JIIOAeH

Y4YuTHIBaTH TPAHUIIBI MPUMEHEHUSI U3YYCHHBIX (PU3MYECKUX MOJEICH: MaTepuaabHas
TOYKa, MHEPIUAIbHAs CHCTEMa OTCUYéTa, abCOIIOTHO TBEPIOE TENO, MICAIbHBINA Tas3;
MOJIE/IU CTPOEHUS I'a30B, KHUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN IJIEKTPUUECKUH 3apsi
— IIpH pelIeHUU (PU3NYECKUX 3a/1a4

PacmoznaBate pusmueckue sBiIeHM (TIPOIIECCH) M OOBIACHATD X Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJSPHO-KUHETHYECKOH  TCOpPUM  CTPOCHHS  BemlecTBA U
3NIEKTPOIMHAMUKHI: PAaBHOMEPHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHHOE ABH)KCHHE,
cBOOOJTHOE TajeHue TeJ, ABMKEHHE 10 OKPYKHOCTH, WHEpIHs, B3aUMOJEHCTBUE
tex; nuddysus, GpoyHOBCKOE ABHIKEHHE, CTPOCHHE KMIKOCTEH M TBEPABIX Tel,
n3MeHeHne oO0bEMa Tel NpH HarpeBaHUM (OXJIaXJICHHH), TEIJIOBOE paBHOBECHE,
HUCIIapC€HUC, KOHACHCAlHWd, IUIABJICHUE, KpUCTAIU3alvA, KHUIICHUC, BJIAXHOCTb
BO3JyXa, MOBBIIICHUC JABJICHUA I'a3a IPU €0 HAI'PpEBaHUHM B 3aKPBITOM COCYJE€, CBA3b
MEXAy IapaMeTpaMH COCTOSHHS Tra3a B H30IpoLeccax; d3JeKTpU3alus Tell,
B3aUMOJICICTBIE 3apsI0B

104

OnuchiBaTh ~ MEXaHHYCCKOE  JIBIXKCHHE, HUCIHOJB3ys (U3UYCCKUC  BEIHYUHBL:
KOOpJMHATa, MyTh, NIEpEeMEIlEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuja, UMITYJIbC
TeNa, KHUHETHUYCCKAas OJHEPrusi, IMOTCHIMAJIbHAS JHEPTus, MEXaHudeckas paboTa,
MeXaHHUYeCcKasi MOITHOCTh; MIPH ONMHCAHUH IPABIIBHO TPAKTOBATH (PH3MUECKHUA CMBICI
UCTIONB3YEMBIX BEIHYMH, WX O0003HaueHWs W CEIWHHWIBI, HaXOAWTh (OPMYIIEI,
CBSI3BIBAIOIINE TAHHYIO (PI3HUYECKYIO BEIHUNHY C IPYTUMH BETHIMHAMHA

10.5

10.6

10.7

OnucelBaTh M3y4EHHBIE TEIUIOBbIE CBOMCTBA TEN M TEIUIOBHIC SIBJICHUS, HCIONb3Ys
(u3nyeckue BENMYMHBI: JaBJICHHE ras3a, TEeMIepaTypa, CpPeAHss KHHETHYecKas
SHEPIUsS XaOTHYECKOTO JBIDKEHHUS MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIJIOTH, BHYTPEHHSS 3HEPTHs, padora rasa, KodpQuiuueHTt
MOJIE3HOTO JIEWCTBUS TEIUIOBOTO JIBUTATEJNS; NP OMHCAHUM NPaBHILHO TPAKTOBAaTh
(m3nvecKnii CMBICT HCIIOJIB3YEMbIX BEJIWYMH, WX O00O3HauYeHWs U CAWHUIIBI,
HaxoIUTh (HOPMyYJIBI, CBSI3BIBAIONINE JaHHYIO (U3MUYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAM

OnuchIBaTh U3yUEeHHBIE HIICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJICKTPHUECKHE SBICHUS
(mpomeccsl),  WcroNB3ys  (HU3MYECKHE — BEIMUYMHBI:  JJICKTPHUYECKUH  3apsn,
3JIEKTPUYECKOE T0JIe, HANPSHKEHHOCTD TOJIS, MOTEHIHAN, PA3HOCTh IIOTEHIMAJIOB; TIPH
ONMCAaHUM TPABWIBHO TPAKTOBATH (PU3NUECKUH CMBICI HCIOIb3YEMBIX BEIMYHMH, MX
0003HaUCHHNS W €MHUIIBI; YKA3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE AAHHYIO (PU3MUECKYIO
BEJIMYHHY C APYTUMH BEIUIHMHAMHU

aHATM3MPOBATh (PU3NYECKUE MPOLECCHl U SBJICHUS, UCTIONb3Ys (HU3HMUECKHE 3aKOHbBI U
MPUHIUIEL: 3aKoH BcemupHoro TsaroteHus, |, Il m |1l 3akomer HeioToHa, 3akoH
COXpaHEHMs MEXaHWYECKOW OSHEPTUH, 3aKOH COXPAHCHHS HWMITYJIbCa, MPUHINI
CYNEpIO3UIIMK CHJI, NPUHIUI PABHONPABUS HMHEPLUHAJIBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KUHETHYECKYI0O TEOPUIO CTPOEHHMSI BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b
CpeiHel KHHETHYeCKOW HSHEepPruH TEIUIOBOTO JBIDKEHHS MOJEKYJ C aOCOJIOTHOMN
TEMIIEpaTypO, MEepBbId 3aKOH TEPMOJIUHAMHKH; 3aKOH COXPAHEHHs 3JIEKTPUYECKOrO
3apsana, 3akoH KynoHa; npu 5ToM pa3nu4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BRIPAKEHUE U YCIOBUS (TPAaHHIIBI, 00IACTH) IPUMEHUMOCTH

10.8

10.9

10.10

OOBACHATP OCHOBHBIC NPUHIMIIEI JEHCTBHS MAIIWH, NPHOOPOB U TEXHHYECKUX
YCTPOWCTB; pasziauyaTh YCIOBHS HX O€30IIaCHOTO HCIIOJIb30BAaHHS B TIOBCEIHEBHOU
KU3HH

BBINOMHATE SKCHEPUMEHTHI IO MCCIICOBAHUIO (DM3MYECKUX SBICHHUA W MPOLECCOB C
WCTIONB30BAaHUEM TIPSMBIX M KOCBEHHBIX H3MEpPEHHH; NpH 3ToM (HOpMYJIHPOBATH
npobiieMy (3aady) W THIOTE3y Y4eOHOTO 3KCIepUMEeHTa, COOMpaTh YCTaHOBKY W3
MIPEUIOKEHHOTO 000PYAOBaHHS, IIPOBOANTE OIBIT M (HOPMYITHUPOBATH BEIBOBI

OCymIecTBISATh MPsIMBIE M KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIUYHH; MPH ITOM

BBIOMPATh ONTUMANBHBIA CIOCOO HM3MEPCHHS M HCIOJIb30BATh HM3BECTHBIC METOJIBI
OIICHKH TOTPEIIHOCTEN U3MEPEHU I

10.11

HccnenoBarb 3aBUCHMOCTH MEXAY (PU3NYECKUMH BEJIMYMHAMHU C HUCIOJIB30BAHHEM
HPSIMBIX U3MEPEHUIA; IPX TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yIbTaThl
MOJIYYCHHOW 3aBHCUMOCTH (PM3MYECKUX BEJIMYHMH B BHAE TaOJIMI M rpaduKoB, AENaTh




BBIBOJIBI I10 PE3YyJIbTaTaM UCCICIOBAHUA

10.12

CoOmonars npaBuiia 6€301aCHOTO TPyJa NP NPOBEAECHUM HCCIENIOBAHUI B paMKax
y4eOHOT0o HKCIEPUMEHTa, Y4eOHO-MCCIIE0BATEIbCKOW U MPOCKTHOW JIESITENLHOCTH C
UCIIOJIb30BAHHEM M3MEPUTENIBHBIX YCTPOUCTB U J1a0OpaTOpHOro 000py10BaHHs

10.13

Pemats paC‘IéTHLIe 3aJa4yn C SBHO 3a,[laHH017[ (1)PI3I/I‘ICCKOI71 MOACJIbIO, HCIHOJIb3YS
(1)I/I3I/I‘ICCKI/IG 3aKOHbI W MNPUHIUIIBI; Ha OCHOBC aHajiM3a YCJIOBUA 3adadun BI)I6I/IpaTL
(1)I/I3I/I‘ICCKyIO MOACIJIb, BBIACIATH (1)I/I3I/I‘~ICCKI/IG BCJIIMYUHBI U (bOpMyJ'II:I, HCO6XO,HI/IMLIC
s eé peuicHus, MPOBOAUTH paCKIéTH U OLCHUBATH PCAJIbHOCTL MOJYUYCHHOI'O
S3HAYCHUA (1)14314‘1601(0171 BCJIINYUHBI

10.14

10.15

10.16

10.17

10.18

Pelrate kauecTBEHHBIC 3a1aUH:; BBICTPpAUBATD JIOTUYCCKH HEIIPOTUBOPCUNBYIO LICTIOUKY
paccymueHI/Iﬁ C OHOpOﬁ Ha H3Y4YCHHBLIC 3aKOHbI, 3aKOHOMCPHOCTU H (1)I/I3I/I7-IGCKI/IC
SIBJICHHUA

Hcnonp30BaTh TpH pEIICHWH Y4YeOHBIX 3aJad COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, HHTEPHpPETAllMd M MPEJCTABICHUS
yueOHOH U Hay4YHO-TIONYJSIpHOH HWH(OpManuM, MOJYYEHHOH W3  pa3sIMuHBIX
MCTOYHHMKOB; KPUTUYECKH aHAJIM3UPOBATH MOJy4aeMyI0 HH(OPMALHIO

[MpuBomnTs mNpHMEpHl BKJIAJa POCCHHCKAX W 3apyOe)KHBIX YIEHBIX-(QH3UKOB B
pa3BHUTHE HAyKH, OOBSCHEHHE MTPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUi

Hcnonp3oBaTh TeOpeTHUecKHe 3HAHWSA MO (U3WKE B TOBCETHCBHOH IKU3HH IS
obecrieueHnss 0e30MacHOCTH TpU  OOpameHHH ¢ TpHOOpaMH H TEXHUICCKUMU
YCTPOUCTBAMHM, IS COXPAHCHHS 3IOPOBbS H COONIOJCHHS HOPM JKOJOTHYECKOTO
MIOBEJICHHS B OKpY’KaroIIel cpesie

PaboraTp B rpymmne C BBIITOJHEHWEM DPA3JIUYHBIX COLHUAIBHBIX POJIEH, MIAHUPOBATH
paboTy Tpymmbl, panMOHAIBHO pACHPEACHATh OOSM3aHHOCTH U IUIAHUPOBATh
JIeSITETBHOCTD B HECTAHIAPTHBIX CUTYalHAX, aJCKBATHO OLIEHWBAThH BKJAJ Ka)JOTO
13 YJaCTHUKOB T'PYIIEI B PEICHNE PACCMATPHBAEMON IPOOIIEMBI

11 KVIACC

Kon
NpoBepsIEMOro
pe3yJibTara

111

11.2

11.3

IIpoBepsieMble MpeIMETHBIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTeILHOI
NMPOrpaMMbI cpeiHero o01ero 0dopa3oBanus

JleMOHCTpHpOBaTh Ha MNpUMEpax pojib © Mecto ¢(u3Mku B (GopMHpOBaHUH
COBPEMEHHOM HayuyHOM KapTUHbl MHpaA, B DPA3BUTUM COBPEMEHHOH TEXHUKM U
TEXHOJIOTUH, B IPAaKTUYECKOW JEATENbHOCTU JIOACH, LEJOCTHOCT U €JUHCTBO
(hn3nIecKoi KapTHHBI MHUpa

VYYuTBIBaTE TPaHHUIBl MPUMEHEHHsS HW3YYCHHBIX (H3MYECKHX MOJENCH: TOYeUHbIH
ANIEKTPUUECKHUIN 3apsijl, siAepHas MOJIENIb aToMa, HYKJIOHHAs MOJE]b aTOMHOTO sjpa
NpU pelieHu: HU3MYECKUX 3a1ad

PacnioznaBath (pusmueckue siBICHMS (IIPOLECChl) U OOBACHITH MX HA OCHOBE 3aKOHOB
JJIEKTPOJMHAMHUKHA M KBAaHTOBOW (DM3HMKH: 3JIEKTPHUYECKass MPOBOJMMOCTH, TEIIOBOE,
CBETOBOE, XHMHYECKOE, MarHWTHOE IEHCTBHS TOKa, B3aUMOJEIHCTBHE MAarHWTOB,
QJICKTPOMAarHuTHass MHAYKOUA, I[CﬁCTBPIC MAarfvMTHOT'O MOJIsI Ha NPOBOJHUK C TOKOM H
JBIDKYIIUICS 3apsf, SJEKTPOMAarHUTHBIE KOJe0aHWS M BOJHBI, NPSMOJHHEHHOE
pactpocTpaHeHHe CBETa, OTpPaXKCHHE, NpesIOMJICHHEe, MHTepdepeHnns, Au(pakuyus 1
MOJISIPU3AIUS CBETA, JUCTEPCHs cBeTa, (hoTornmexTpuaeckuil apdext (hotorddexr),
CBETOBOC [JABJICHWE, BO3HMKHOBEHHME JIMHEHYAaTOrO CIHEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs! paIlOAKTHBHOCTh

114

OmnuceiBaTh  M3yYEHHBIE CBOWCTBA  BEIIeCTBa  (DJICKTPUYECKHE, MAarHHUTHBIE,
ONTHYECKHUE, IJIEKTPUIECKYIO MPOBOJUMOCTh PA3IMUHBIX CPEd) U IIIEKTPOMATHUTHBIE
sIBIICHUS (TIPOIECCHI), UCTIONB3YS (PU3UIECKHE BETMUMHBL: DIEKTPUICCKUN 3apsi, cuiia
TOKa, DJIEKTPUYECKOE HaNpsOKEHUE, JJIEKTPHUECKOE COMPOTUBIICHHE, pPa3HOCTb
noreHimanos, /C, pabota Toka, MHAYKIMS MarHUTHOTO TIOJIS, CHJIa AMIiepa, CHiia
Jlopenna, UHAYKTUBHOCTb KaTYLIKH, SHEPTHUs JIEKTPUUECKOIO0 U MArHUTHOIO MOJEH,
MEpUOJl U 4YacToTa KoJicOaHW B KOJICOATEIHHOM KOHTYpE, 3apsj W CWIa TOKa B
mpolecce TapMOHHYECKUX 3JICKTPOMATHUTHBIX KOJeOaHM, (POKYCHOE pacCTOSHHE U
ONTHYECKAasl CHJIA JIMH3BI, TIPU OMUCAHUU IPABUIILHO TPAKTOBATh (PU3MUYECKUI CMBICIT
UCTIONE3YEMBIX BEIMYUH, WX OOO3HAYCHWS W CIWHUIBI, YKa3bBaTh (HOPMYJIEI,
CBSI3BIBAIONINE TAHHYIO (PH3HYECKYIO BETHUNHY C APYTUMH BETHIMHAMHA

115

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC SABJICHUSA U MNPOLECCHI, HMCIIOJIb3Ys (1)I/I3I/I‘IGCKI/I€
BCJIMYUHBI: CKOPOCTH DJJICKTPOMArnUTHBIX BOJIH, AJIMHA BOJIHBI W 4YaCTOTa CBCTAa,
OHEPIrusd U UMITYJIbC (1)0TOHa, nepuoa mnojiypacmnaja, SHEPrusa CBsA3W aTOMHBIX SIJCP;
IIpU ONMUCAHUU NPABUIIbBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II\/II CMBICJI UCIIOJIb3YEMbIX BCJIWYMH,




nxX O00O03HaueHWS W eIOWHHIBI;, YyKa3blBaThb (OPMYIBI, CBS3BIBAIOIINE HTaHHYIO
(hM3MUECKyI0 BENIMYNHY C IPYTHMMH BEIHYWHAMH, BEIYHCIATH 3HAUYCHUE (PH3UIECKON
BEITMYNHBI

11.6

11.7

AHanu3upoBaTh (pU3NUECKHEe MPOLECCH U SBICHUS, UCIIONb3Ys (Pu3nUecKre 3aKOHbI U
NPUHOUIBL 3aK0H OMa, 3aKOHBI IOCIEIO0BATENbHOTO M HapauIeIbHOTO COCAMHEHUS
IIPOBOJAHMKOB, 3aKOH [[xoyna — JIeHua, 3aKOH 3JIEKTPOMArHUTHONW MHIYKLUH, 3aKOH
MPSIMOIIMHEWHOTO PAaclpOCTPAHCHMS CBETAa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI
MIPEJIOMIICHHUS CBeTa, ypaBHEHHE DWHINTeHHA a1 poTorddexTa, 3aK0H COXpaHEHUS
SHEPTHH, 3aKOH COXPAaHEHUS MMITyJIbCa, 3aKOH COXPAHEHUS IEKTPHIECKOTO 3apsna,
3aKOH COXPAaHEHHWsS MacCOBOTO 4YHCIA, MOCTYynaTel bopa, 3ak0H paaroakTHBHOTO
pacmana; TpH 3TOM pas3iuyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYECKOe BhIPKEHHE U YCJIOBUsI (TpaHHILbI, 00JIACTH) TPUMEHUMOCTH

OmnpenensaTe HampaBICHWE BEKTOPa WHAYKIWHM MarHUTHOTO TOJIS INPOBOJHUKA C
TOKOM, cuiibl Amnepa u cuiiel JlopeHna

11.8

CTpouTh M ONHUCHIBATh H300paKEHHWE, CO3AaBAEMOE IUIOCKHUM 3€pKajioM, TOHKOM
JIMH30#

11.9

BEINONHATE 9KCIEPUMEHTHI TI0 MCCIICAOBAHUIO (DYU3UYECKHUX SBJICHUN U MPOIECCOB C
HCTIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPCHHIA; MPU 3TOM (HOPMYIHPOBATH
npobneMy (3a7ady) W TUIOTE3y y4eOHOTO IKCICPUMEHTA, COOMpATh YCTAHOBKY M3
MPEITI0KEHHOT0 000PYI0BAHHS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBI

11.10

OcyIecTBIATh NpsIMble U KOCBEHHBIE MU3MEPEHUS (U3MYECKUX BEIMYWH; MPHU ITOM
BBIOMPATh ONTHMAIBHBIA CIIOCOO W3MEPEHUs M HCIIOJIb30BATh HM3BECTHBIE METOJBI
OLICHKH NOIPELIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBarh 3aBUCHUMOCTH  (PU3MUECKMX BEIMYMH C WCIOJB30BAaHUEM IPSIMBIX
W3MEpEHUl; MpH 3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (HMKCHUPOBATh pE3yJbTaTh
MOJYYSHHOW 3aBHCUMOCTH (PM3NYECKUX BEJIMYHMH B BHJAE TAOJUIl M IpadUKOB, AenaTh
BBIBOJIBI 110 PE3YJIbTATaM HUCCIIECIOBAaHUS

CoOntonate mpaBuiia 6€30MacHOTO TPy/Aa MPH MPOBEISCHUH HCCIIEJOBAHNUN B paMKax
y4eOHOTO PKCIIEpUMEHTa, Y4eOHO-UCCIeI0BAaTEIbCKOM U MIPOEKTHON AesTeIbHOCTH
C MCII0JIb30BAaHUEM M3MEPHUTEIbHBIX YCTPOUCTB M J1aDOpaTOpHOro 000pyI0BaHHUS

Pemate pacuéTHBIe 3a7audl ¢ SIBHO 33aJaHHON (DM3MUECKOH MOJEINbIO, HCIOIb3YS
(u3nyeckre 3aKOHBI M NPHUHIMIBI;, HAa OCHOBE aHAIN3a YCIOBHS 3aJadll BBHIOWpPATH
(usMUecKyr0 MOJIEJb, BBIIENATh (U3MUYECKUE BEIMUUHBI U (HOPMYIIbI, HEOOXOAUMBIE
JUIsl €€ pelleHMs, INPOBOJUTh pacd€Tbl U OLEHUBATH PEAIBHOCTb IOJIYYEHHOI'O
3Ha4YeHHs (HPU3UYECKON BETUUUHBI

Pemats xaduecTBeHHBIE 3aaqyu: BbICTPAUBATh JIOTUYCCKH HEIIPOTHUBOPCUYNBYIO LICMIOYKY
paCCY)KI[CHHfI C 01'[0p01>i Ha M3YYCHHBIC 3dKOHBbI, 3dKOHOMCPHOCTH H (1)I/ISI/I‘IGCKI/IC
SIBJICHUA

Hcnonb30BaTh NpH peIICHWH Yy4YeOHBIX 3a7ad COBPEMEHHBbIE WH(OpMannoHHbIE
TEXHOJIOTUH JJIsI TOWCKA, CTPYKTYPHUPOBAHMS, WHTEPIIPETAlMH W IPEACTaBICHUS
yu4eOHOH W Hay4YHO-TIONMYJSpHOH HMH(GOPMAIMM, TOJYYCHHOW W3  Pa3IMYHBIX
MCTOYHHMKOB; KPUTHYECKH aHAJTM3UPOBATH ITOJTy4aeMyI0 HH(OPMAIHIO

OOBSACHITH TPUHIMIBI JEWCTBHUS MAIIWH, NMPHOOPOB M TEXHWYECKUX YCTPOUCTB;
pas3nyaTh yCJIOBHS X 0€30MaCHOTO MCIOJIb30BAHUS B TIOBCEJHEBHON KU3HH

11.17

[MpuBoauTh THpUMEPHl BKJIaga POCCHUHCKUX M 3apyOEKHBIX Y4EHBIX-(PU3UKOB B
pasBUTHE HAYKH, B OOBSICHEHHUE IPOLIECCOB OKPYIKAIOUIETO MUPa, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUIl

11.18

Hcnonp30BaTh TCOPETUYCCKHUE 3HAHUA TI10 cbmm(e B HOBCGHHCBHOﬁ KU3HHU I
obecrieueHns 0e30mMacHOCTH TpW  OOpamieHHH ¢ [puOOpaMH W TEXHHYECKUMHU
YCTPOMCTBAMH, AJIsI COXPAHEHHS 3[0POBbSl U COOJIONEHHS HOPM DKOJIOTHYECKOTO
MIOBE/ICHHS B OKPY’KaloIeH cpeie

11.19

PaboTaTe B rpymme C BBIIONHEHHWEM pa3MYHBIX COLMANBHBIX POJICH, IUIAHHPOBATh
paboTy TpyNIbl, palMOHANBHO PpACHpEnelsaTe OO0S3aHHOCTH ¥ IUIAHUPOBATh
JIESITEIFHOCTh B HECTAHNAPTHBIX CUTYAIMIX, aJleKBATHO OLIEHWBATh BKIJIAJ KAXKIOTO W3
YYaCTHHKOB TPYIIITEI B pEIICHHE pacCMaTpUBaeMOH IPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA 10 KITACC

Kon
pa3nena

Kon npoBepsiemoro 3;iemeHTa

IIpoBepsiemble 3JieMeHTHI COEP:KAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUA

11

®usznka — Hayka o npuponxe. HayuHble MeTOnBI
MO3HAHMS OKpY)Karomero mupa. Pombs skcnepuMeHTa u
TEOPHH B MPOIIECCE NMO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B
¢bu3nke

1.2

MopenupoBanue (GU3MYECKUX SIBICHHH M MPOLIECCOB.
Hayunble runore3sl. dusnueckue 3aKOHbBI U TEOPHUH.
I'paHunbl  MPUMEHMMOCTH  (PU3MYECKHX  3aKOHOB.
[punamn cootBercTBuA. Pomp m Mecto ¢u3uMKkd B
(OopMHpPOBAHNN COBPEMEHHOW HAayYHOW KapTHHBI MHpA,
B [IPAaKTUYECKOU AESTEIbHOCTH JIOACH

MEXAHHKA

21

2.1.1

2.1.2

2.13

2.14

KMHEMATHKA

MexaHudeckoe JBIDKCHHE. OTHOCHUTEIBHOCTD
MexaHn4eckoro  aBmwkeHms.  Cucrema  oTcuéra.
Tpaexropus

[Mepememenue, CKOpPOCTB (cpemmsis CKOPOCTb,
MTHOBEHHAasi CKOPOCTB) W YCKOpPEHHE MaTepHajIbHOI
TOYKH, WX TMPOCKIMA HAa OCH CHCTEMBI KOOpPIMHAT.
CrnoxeHre nepeMelIeHUN U CI0XKEHUE CKOPOCTER
PaBHOMepHOE W pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBIDKeHHe. [padukn  3aBHCHMOCTH  KOOPIWHAT,
CKOPOCTH, YCKOpEHHs, TIIyTH H©  IepeMeIleHUsI
MaTepHabHON TOYKH OT BPEMEHH

CBobopHOE majieHue. Y CKOpeHrne CBOOOIHOTO MaACHHUS

2.15

KpuBonuneitHoe nBumxeHue. PaBHOMepHOe IBHKEHHE
MaTepuajJbHOM TOYKM IO OKPYXHOCTHU. YTJoOBas
CKOpOCTb, JMHEHHas ckopocTb. Ilepuon u yacrorta.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

2.1.7

TexHuueckue yCTpoWCTBa: CHMIOMETP, JBUXKCHUE
CHapsIIOB, LICNIHbIE U PEMEHHBIE TIEpeaaun

[Ipaktnueckne pabotel. V3MmepeHHe  MTHOBEHHOM
ckopoctu. MccnenoBanue COOTHOLICHUS MEXIY MyTAMH,
MPOIIEHHBIMH TEJIOM 3a IIOCJIeOBATENbHBIE DPaBHBIC
MPOMEXYTKM  BPEMEHM  TPH  PaBHOYCKOPEHHOM
JBIDKEHHH C HA4YaJIbHOW CKOPOCTBIO, PaBHOM HYIIIO.
W3ydyeHue MABWXKEHUS IIApUKa B BSI3KOHM JKHIKOCTH.
W3yuenne OBIKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

22.1

JMHAMUKA

Hpunuun otHocutensHocTH [anunes. [lepBeiil 3akoH
Heprorona. MiHepuunaibHble CHCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. IIpuHuun cynepno3unuu cui

2.2.3

Bropoii 3akoH HplooTOHa 111 MarepuasbHOM TOYKU B
nHepuuansHOU cucteMe oTcuéra (MCO). Tperuit 3akoH
HbroTOHA U1l MaTepUaIbHBIX TOYEK

2.2.4
2.2.5

3akoH BcemupHOro TsAroteHua. Cmia Tsokectu. [lepmas
KOCMHYECKasi CKopocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs! CKOJIbXEHUS
u cwia TpeHus mokos. Kospoumment tpenwms. Cuna
CONPOTHUBJICHUSI MPHU JABWKEHUU TeNa B KUIKOCTH WIH
rase

2.2.7

IMocrymarenbHOE W BpallarelibHOE  JBHKCHHE
a0COJIFOTHO TBEPJIOTO Tena

2.2.8

MoMeHT cujbl OTHOCHUTENBHO OCH BpamieHus. [lieuo
cubl. Y cnoBusl paBHOBecHs TBEpaoro teia B UCO




2.29

Texuuueckue yCTpOﬁCTBaI HNOAIIUITHUKH, JBHXXCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpaxkTnueckne paboTel. M3ydeHne aBIkeHHs Opycka Imo
HAKJIOHHOH TUTOCKOCTH IO/ IEHCTBUEM HECKOJIBKHUX CHII.
HUccnenoBanue 3aBHCHUMOCTHU CHI YIPYroCTH,
BO3HHUKAWOINUX B  jAehopMupyemMoll  mpyxuHE U
PE3UHOBOM 00pasiie, OT BEIMYUHBI HX JAehOopMaIlHH.
HccnenoBanue yciaoBuil paBHOBECHS TBEPIOTO Tea,
MMEIOIIET0 OCh BpallleHHs

2.3

23.1

2.3.2

3AKOHBI COXPAHEHI A B MEXAHUKE

Nmnynbe MaTepuaIbHOU TOYKH, CUCTEMBI
MaTepuaabHbIX TOYeK. VIMITyabCc CHIBI M HM3MEHEHHE
UMITyJIbCa TeJIa

3akoH coxpaneHms wummynbca B HMCO. PeaktuBHOE
JBIIKCHHUE

2.3.3
2.3.4

2.3.5

PabGoTa cuist
MOIIHOCTD CUJIBI

Kunernyeckas sHeprusi MmaTepuanbHON TOUKU. Teopema
0 KHHETHYECKOH SHEPTUH

2.3.6

[TorenunansHas o3Heprud. lloTeHnuanbHas >SHeprus
ynpyro nehopMUPOBaHHOW TPYKUHEL. [loTeHIManpHAs
SHEprus Tea BOIM3H MOBEPXHOCTH 3eMITH

2.3.7

IloTeHuanpHbple W HEMOTCHIMAIbHBIC CHIIBL. CBs3b
paGOTbI HCIIOTCHIMAJIbHBIX CHII C HU3MCHCHHUCM
MEXaHUICCKOM OHEPIrun CHUCTEMBI TCII. 3akoH
COXpaHCHUA MEXaHIIECKOM OHCprumn

2.3.8
2.3.9

2.3.10

Ynpyrue u Heynpyrue CTOIKHOBEHUS

TexHU4YeCKUe yCTPOMCTBA: ABIKEHHE PAKET, BOIOMET,
KOIlep, IPYKUHHBIN HCTOJIET

[TpakTrdyeckue padoThl. M3ydeHne cBI3M CKOPOCTEH Te

Ipu HeymnpyroMm ynape. McciemoBaHue cBsi3u pabOTHI
CHJIBI C UI3MEHEHHEM MEXaHWIEeCKOW 3HEPTHH Tesa

MOJIEKVYJIA

PHA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUU

311

3.12

OCHOBHBIE  TIOJIOKEHHUSI MOJIEKYJIIPHO-KHHETHUECKOM
teopun. bpoyHoBckoe nBmkenue. Judpdysus. Xapaxrep
JIBIDKEHUS M B3aUMO/ICHCTBUS YaCTHII BEIIECTBA

MOZ[eJ'II/I CTpPOCHUS Ia3oB, )KI/IZ[KOCTGﬁ u TBépHBIX TCI U

00OBsSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE JTHX
MoJenen

3.1.3

Macca monekyn. KonnyecrBo BemectBa. IlocTosiHHas
ABoraipo

314

3.15

3.16

3.1.7

TennoBoe paBHOBecue. Temmeparypa U €€ U3MEpEHUE.
[IIxana Temneparyp Llenbcus

Mogens wunmeansHOro Taza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHYECKON TEOpUH HIeaJbHOT o ra3a
AblcomoTHas — TemrepaTypa Kak ~ Mepa  cpeaHei
KMHETHYECKON SHEPruM TEIUIOBOIO JBM)KEHUSI YaCTHIL]
rasza. [IIkana remneparyp KenbBuna

VpaBuenne Knaneiipona — Menneneea. 3axoH
JanbroHa

3.1.8

I'a3oBble 3akoHBI. M30mporeccl B HIeanbHOM Trase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BELIECTBA:  H30TEpMa,
n30xopa, nzobapa

3.1.9

3.1.10

Texauyeckre ycTpoucTBa: TEPMOMETP, OapoMeTp
[IpakTuueckne paboTel. M3MepeHne Macchl Bo3ayXa B
KJIacCHOW KoMHarte. MccienoBanue 3aBUCHMOCTH MEXTY
rapaMeTpaMu COCTOSIHUSI Pa3peKeHHOTo Tra3a

3.2

OCHOBBI TEPMOAMHAMUKHA




3.3

4.1

321

TepmoauHamuueckas cuctema. BHYTpeHHSS SHeprus
TEPMOJAMHAMHYCCKOH  CHCTEMBI M CIOCOOBI €
H3MEHEHUS

3.2.2

KonmuectBo TemoTsl M paboTa. BHyTpeHHsIsT sHEprus
OJIHOATOMHOTO UAEaTbHOIO ra3a

3.2.3

3.24

Bunsl Teruronepenaun: TEIUIONPOBOAHOCTD, KOHBEKITHS,
U3JIyYEHUeE. TennoémMkocThb Tea. VY nenvHas
TEIUIOEMKOCTh BellecTBa. PacuéT KoJIudecTBa TEIJIOTHI
[IpH TeIuionepenaye

IlepBelii 3ak0H TepMonuHamMuku. [IpumeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K u3ompoueccaM. I'paduaeckas
HHTEpIpeTanus paboTs raza

3.25

TemnnoBble MamuHbl. [IpUHUMIIBI [EWCTBUS TEIUIOBBIX
MammH. [IpeoOpa3oBaHuWs SHEPTHHM B  TEIUIOBBIX
MammHax. KoadduuueHt nonesnoro neicreus (manee —
KIIO) TemmoBoit mammusl. [ukn Kapao u ero KI1/]

3.2.6

Bropoit 3akoH TepMomuHamuku. HeoOpaTUMOCTB
MpoIlecCOB B mpupoje. TeIluioBble  JBUTATEIH.
DKonornyeckue npoOIeMbl TETNIOIHEPTeTHKN

3.2.7

3.2.8

TexHuuyeckue ycTpoMCTBa: [BUraTellb BHYTPEHHEIO
CropaHusi, ObITOBOM X0JOAUIBHUK, KOHIUIIMOHED
[MpakTnyeckue  pabOTHI. N3mepenue YAEIbHOU
TEMJI0EMKOCTH

ATPEI'ATHBIE COCTOAHUMA BEIIECBA. ®A30BBIE IIEPEXOAbI

[TapoobpazoBanme ¥ KoHAeHcanws. lcnapeHwe u

331 KATICHHWe.  YJenbHas  TeIIoTa  MapooOpa3OBaHWS.
3aBHCHMOCTh TEMIIEPATYPhI KUIICHHS OT AABJICHUS

33.2 AGcomoTHas M OTHOCHTENbHAs BIAXHOCTh BO3AyXa.
HacplieHHsli nap
TBépmoe Tteno. Kpucramumueckre u amopdHbIe Tena.

3.3.3 AHuzoTpomnus CBOICTB KpPHUCTAJLJIOB. Kunkue
kpucTauibl. COBpeMEeHHbIE MaTepPHAIIbI

334 [TnaBnenne W KpucTaJuIM3alMs. YJenbHas TEIJIOTa
mnaBieHus. Cybnumanus

3.35 YpaBHEHHUE TEIIOBOTO OanaHca
TexHuueckue yCTpONCTBA: TUTPOMETP U IICUXPOMETD,

336 KaJIOpPUMETP, TEXHOJIOTHH IIOJYYEHUs] COBPEMEHHBIX
MaTrepuaioB, B TOM 4YHCIEC HaHOMATepHajoB, W
HAHOTEXHOJIOTHH

3.3.7 [TpakTuyeckue padoTsl. Mi3MepeHne BIa)XKHOCTH BO3ayXa

SJIEKTPOANMHAMUKA

SJIEKTPOCTATUKA

411 DnekTpu3anusi Tel. OJeKTpuueckuid 3apsn. [IBa Buma
AIEKTPHUECKUX 3apsIIIOB

4.1.2 IIpoBOgHMKY, TUAIEKTPUKH U NOJYIIPOBOIHUKU

4.1.3 3aKoH COXpaHEHUsl 3JIEKTPUUECKOTO 3apsiia

414 B3aumoneiictBue 3apsnoB. 3akoH Kymona
DnekTpudeckoe noje. HanpskEHHOCTh 3IEKTPUIECKOTO

415 noJist. [Ipunnun cynepno3uuyy. JInHUM Hanps>KEHHOCTH
AIIEKTPHUUYECKOTO TOJISI

416 PaGora cun snexTpoctatmueckoro mois. IloreHiman.
Pa3HocTh noTeHmanon
[TlpoBosmHMKM ¥ AMAICKTPUKH B IOCTOSTHHOM

4.1.7 INEKTPUUECKOM HoJe. Juanextpuueckas
IIPOHHUIIAEMOCTh
OnextpoéMkocTb.  KoHpeHcatop.  DneKTpoEMKOCTb

4.1.8 IUIOCKOTO  KOHJEHcAaTopa. OHEprus  3apspKeHHOTO

KoHACHCATOpa




Texuuueckue yCTpOﬁCTBaZ QJICKTPOCKOII, JJCKTPOMETP,

419 ANMEKTPOCTATHYECKAS 3alIlIUTa, 3a3eMJICHHE

o JIEKTPONPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYWHBIH
HPUHTED

4.1.10 [MpakTnyeckne paboTel. M3MepeHHe 3IEKTPOEMKOCTH

KOHJICHCATOpa

[HOCTOSIHHBIM DJIEKTPUUECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VcnoBus CYHIECTBOBAaHHA IIOCTOAHHOI'O DJJIEKTPUYECCKOI'0O TOKa.

421 .
Hcrounnku Toka. Crita Toka. ITocTostHHBIH TOK
4.2.2 Hanpspxenne. 3akon Oma 1iis ygacTka Ienu
423 OJNEeKTpUUECKOoe  CONPOTHBIEHHE.  YJIENbHOE  CONPOTHUBIICHHUE
- BEILIECTBA
424 IMocnenoBarenpHOE, TMapamenbHOE, CMEIIAHHOE  COCAWHEHUE
o IIPOBOJHUKOB
425 Pabora snexrpruaeckoro Toka. 3akoH Jxoymnsa — Jlenna
4.2.6 MOITHOCTb IEKTPUYECKOTO TOKA
snekTpoaBkymas cuna  (mamee — OJIC) u  BHyTpeHHee
427 CONIPOTHBIICHHE HMCTOYHMKA TokKa. 3akoH OMa [uId HOJHOM
(3aMKHYTOH) 3neKkTprueckoi renu. KopoTkoe 3aMbIkaHne
428 ONeKTpoHHas MPOBOANMOCTD TBEPABIX METAJUIOB. 3aBHCHMOCTh
o COIPOTHUBJICHHSI METAJUIOB OT TeMNepaTypbl. CBEPXIPOBOJUMOCTh
49 4.2.9 DneKkTpuyecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB
[onynpoBomuuku. CoOCTBeHHass W NpPUMECHas IMPOBOIMMOCTD
4.2.10 noyynpoBoaHukoB. CBoiicTBa p-n nmepexona. [1onynpoBoAHUKOBEIE
IpudOpsHI
4211 OJeKTpUUECKUil TOK B INEKTPONUTAX. DJIEKTPOIUTHUIECKAS
- JUCCOLIAIUS. DIEKTPOIHN3
OnexkTpuyeckud  TOK B rasax. CaMocToATENbHBIN U
4.2.12 HECaMOCTOSITENbHBIN pa3psaa. PasmuaHble THIBI caMOCTOSTENEHOTO
pazpsaa. Monnus. [lnazma
TexHudyeckue yCTpOMCTBA: amIepMeTp, BOJBTMETpP, pEOCTar,
NCTOYHHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE puoopHl,
4.2.13 AJIEKTPOOCBETUTEIBHBIC TPUOOPHEI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBII JUOT, TEPMHUCTOPHI u (oTope3nucTopsl,
MIOJTyTIPOBOIHUKOBEIH IO, TaJlbBaHUKA
[Mpaktnyeckne paboTel. [3ydyeHWe CMEMIAHHOTO COEAMHEHUS
PE3UCTOPOB.
4.2.14
M3mepenne OJIC HUCTOYHMKA TOKa W €ro  BHYTPEHHETrO
compoTuBieHus. HaOmoneHne anekTponnsa
Kon Konnposepsiemoro
IIpoBepsieMble 31eMeHTHI COIePKAHUS
pa3gena 3JeMeHTa
4 SJIEKTPOANHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHAS MHAYKLIMA
43.1 TlocTostHaBIe MarauTHL. B3anmoieiicTBe NOCTOSHHBIX MAarHUTOB
MaruutHoe 1nosie. Bexrop MmarHuTHOW uHAyKuuu. [IpuHnun
4.3.2 cynepno3unuu. JIuHuM MarHuTHOM MHAykuuu. KapTuna nuHMi
MarHUTHON MHIYKIWH TTOJIS TIOCTOSHHBIX MarHUTOB
MarnuTtHOEe moJie NPOBOAHMKA ¢ TokoM. KapTuna nuHuMil mois
4.3 433 JUINHHOTO TMpPSIMOTO MPOBOJHUKA U 3aMKHYTOIO KOJbIIEBOTO
- MPOBOJHHUKA, KaTYIIKH ¢ TokoM. OmbiT Dpcrena. Bzaumonelicteue
ITPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amnepa, e€ MOAYJIb U HAIIPAaBJICHUE
435 Cuna Jlopenua, e€ MOayJb U HalpaBieHUe. J[BrxKeHne 3apskeHHON
o YaCTHIBI B OJIHOPOHOM MarHuTHOM nouie. Pabota cuubl Jlopenna
4.3.6 SIBiieHHE IEKTPOMArHUTHON MHAYKIHUU




4.3.7

Ilotox BCKTOpa MarHUTHOMI WHAYKIWHU

4.3.8 O/1C uaaykumu. 3aKoH 3JIeKTpoMarauTHON nHAyKknnn @apanes
43.9 Buxpesoe anexkrpuyeckoe moine. I[AC WMHAYKOIHKN B TPOBOIHHKE,
JBIDKYIIEMCS TOCTYTIAaTENFHO B OTHOPOIHOM MarHATHOM TI0JIe
4.3.10 [IpaBuno Jlenua
4.3.11 WupykTuBHOCTS. SIBNerne camonHayKImd. 9JC caMOMHIyKITHH
4.3.12 OHeprust MAarHUTHOTO TI0JIS KaTYIIKH ¢ TOKOM
4.3.13 DJEeKTPOMarHUTHOE TIOJIe
Texanueckne yCTpoICTBa: MOCTOSIHHBIE MAarHHTHI, AJICKTPOMArHHTEI,
43.14 SJIEKTPOJIBUTaTENb, YCKOPUTETH JJIEMEHTapHBIX YaCTHII,
MHIYKI[HOHHAS T1eYh
[Ipaktryeckue paboTH. M3ydeHWe MarHUTHOTO TOJS KAaTYIIKA C
4.3.15 TOKOM. VccnenoBanme IeHCTBHSI IOCTOSHHOTO MarHATa Ha PaMKy ¢
ToKoM. VccemoBanne sIBICHUSI AIEKTPOMArHUTHON WHAYKITHH
5 KOJIEFAHUA 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA
51.1 Komnebarenpnas cucrema. CBobomHbIe KoieOaHma. ['apMoHMIeckne
koniebanust. [lepuon, yacrora, ammmuryaa u ¢asa xosiaedaHui
5.1.2 [pyXuHHBIH MasTHUK. MaTeMaTHIeCKAH MasTHUK
51.3 YpaBHeHHEe TapMOHHYECKHX KoJiebanuil. KuHemaTuueckoe u
JMHAMHUYECKOE ONHMCAHHUE KOJIeDATEIbHOTO ABHKECHHS
[IpeBparieHne sHepruM NpU rapMOHMYECKUX KojeOaHusx. CBsi3b
514 aMIUTMTYABl KOJIeOaHW WCXOJHOW BEIMYMHBI C aMIUIUTYAaMu
KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI
Komebarenpuprii  koHTYp.  CBOOOZHBIE — 3JEKTPOMArHUTHBIE
515 KoJeOaHUus B HICAILHOM KOJICOATEIILHOM KOHTYpe. AHAIOTHS
MEXAY MEXaHHYECKHMMH U JIIEKTPOMArHUTHBIMU KOJICOAaHHUSMH.
®opmyna Tomcona
5.1.6 3aKoH COXpaHEHHs YHEPTHH B HACATHHOM KOJIe0aTeIIbHOM KOHTYpPE
5.1 517 BrmHy)eHHbIe MexaHHYeckue KonebaHms. Pezonanc. PesoHancHas
KpuBas. BEIHYXIEHHBIE 2IeKTPOMArHUTHEIC KOJICOaHMS.
5138 IlepemennsIi Tok. CHHYCOHMIaNbHBIM IEPEMEHHBINA TOK.
51.9 MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYAHOE U JIEHUCTBYIOIIEE
3HAYEHHE CUJIbI TOKA M HAIIPSKEHUsI
Tparcpopmarop. IIpomsBoacTBo, mepemada U moTpeOIeHHE
5110 ANEKTPUUYECKON YHEPTUU. DKOIOTUIECKUE PUCKHU TIPH MIPOU3BOJICTBE
ANEKTPHUYECKON SHEPTHH. KymeTypa HCTIOJIh30BAHUS
JJIEKTPOIHEPTHH B IIOBCEIHEBHOM XKH3HU
5111 TexHudecknue yCTpOWCTBa: cedcMmorpad, SIEKTPUISCKHA 3BOHOK,
JIUHHAH JIEKTpoTIepenaq
IIpaktnyeckue paboTel. MccnenoBanue 3aBHCHMOCTH IEpHOJA
5112 MaJbIX KOJICOaHWH TPpy3a Ha HUTH OT JUIMHBI HUTH W MAacChHl Tpy3a.
HUccrenoBanre TepeMEHHOTO TOKa B IEMH W3 IOCICIOBATEIHHO
COEIMHEHHBIX KOH/IEHCATOPA, KATYIIKH U PE3UCTOpa
MEXAHWYECKHE 1 JIEKTPOMAT'HUTHBIE BOJIHBI
MexaHuuecKie BOJIHBI, YCJIOBHS pacnpocTpaneHus. Ilepuon.
521 CKOpOCTh pachpoCTpaHeHHsT W JJWHA BOJHBL [lomepeuHble
MIPOJIOJIbHBIE BOJIHBI
522 Wureppepennns v iudppakiys MEXaHHIECKUX BOJIH
523 3Byk. Ckopocth 3ByKa. I'pomkocTh 3Byka. Bricora Tona. TemOp
59 3BYyKa
DJeKTpOMarHuTHbIE BOJIHBI. VYcnoBus U3JTyYeHHs
524 9IEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus BexkTopoB E, B u
U B 2JIGKTPOMArHUTHOH BOJIHE B BAKyyMe
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaXXCHHUE, IPEIOMIICHHE,
525 noJisipu3anus, Tudpaknus, HHTEpEPEHITHSL. CKopocTh
3JIEKTPOMAarHUTHBIX BOJH
5.2.6 [IIkana 37eKTPOMarHUTHBIX BOJH. [IpuMeHeHne AIIeKTPOMAarHUTHBIX




BOJIH B TCXHUKC U 6LITy

[IpuHIMIIBI ~ paaWoOCBA3WM W TEJNEBHIEHUSA.  Pagmonoxarius.

5.2.1 OJIEeKTpOMarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH cpebl
Texuuyeckue yCTpOHCTBa: MY3BIKaIbHEIC HWHCTPYMEHTEI,
5.2.8 YIBTpa3BYKOBas IWAarHOCTHKAa B TEXHWKE W METUIMHE, pajaap,
paanonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBY-neus
OIITUKA
531 [IpssMonuHeHOE pacnpoCTpaHCHHE CBETa B OJHOPOJIHON cpene.
JIyu cBera
532 OtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBera. IloctpoeHne
M300paKEHUH B ITIOCKOM 3epKajie
533 [penmomenre cBeTa. 3aKOHBI TPEOMIICHHS CBeTa. AOCONIOTHBIN
ITOKa3aTesb MPEJIOMIICHUS
53.4 IlomHoe BHyTpeHHee oTpaxeHue. IlpeaenbHbII yrom mogHOrO
BHYTPCHHETO OTPaXCHUS
5.35 Hucnepcus ceera. CiioxkHBIN cocTaB Oemoro cBeta. L[BeT
CoOupatomirie u paccenBaronIie JTUH3BL. ToHkas nuH3a. DokycHOE
536 paccTosiHME W ONTHYECKas CHiIa TOHKOH JHH3BL. [locTpoeHme
n300pakeHmi B cOOMPAIONINX M paccenBalomMX TnH3ax. Dopmyna
53 TOHKOM JTUH3EI. Y BEIMUYCHHE, ]aBAEMOC JIMH30i1
5.3.7 [Ipenensr MpUMEHIMOCTH T€OMETPHUYCSCKON ONITHKHI
Wurepdepenunss cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUS
5.3.8 HAOJIIOICHUST MAKCUMYMOB M MHHAMYMOB B HHTep(EPEHIIMOHHON
KapTHHE OT IBYX CHH()A3HBIX KOTEPEHTHHIX HCTOUHUKOB
HMudpakuust  cBera.  udpakuwonnas — pemérka.  YcioBue
5.3.9 HaOII0IeHUS TJIaBHBIX MaKCHMYMOB pu naJeHUuH
MOHOXPOMATHYECKOTO CBEeTa Ha JU(DPAKIIHOHHYIO PEHIETKY
5.3.10 [Tonspuzanus ceeta
Texuuyeckue yCTpOHCTBa: OYKH, nyTa, ¢doroammapar,
5.3.11 MPOSKIIMOHHBIN  ammapaT, MHKpPOCKOI, TEJIECKOI, BOJIOKOHHAS
OIITHKA, TUPPAKIIUOHHAS PEIIETKA, TTOISPOHT
[Ipaktryeckue paboTel. M3MepeHHme TMOKa3aTeNs IMPETOMIICHHS.
5.3.12 HUccrenoBanme cBo¥cTB m300pakeHWd B JNHH3aX. HaOmromeHue
JIICTIEPCUU CBETa
SJIEMEHTBI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
I'panuipl mpuMEHMMOCTH Kilaccuuecko mexaHuku. lloctynaTsl
6.1 TEOPHH OTHOCHTEIIBHOCTH: HWHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHITUI OTHOCUTEILHOCTH DIHIIITeHA
6 6.2 OTHOCHTENEHOCTG OJHOBPEMECHHOCTH. 3aMeIJICHHE BPEMEHH U
COKpAIIICHHE JTHHBI
6.3 DHeprus U IMITYJIEC CBOOOTHON YaCTHIIBI
6.4 CBsI3b MacChl C JHEPrHeH M HMMITYJbCOM CBOOOIHOW YaCTHUIBL.
DHeprust MOKOosi CBOOOTHON YaCTHIIBI
7 KBAHTOBA ®U3NKA
SJIEMEHTbBI KBAHTOBOI OIITUKU
711 ®otonsl. Popmyna [Tnanka cBs3u sHEprHH (POTOHA C €r0 YACTOTOH.
DHeprus ¥ UMITYJIbC (POTOHA
712 OtkpsiTre U uccienoBanue Gorodddexra. Onbitel A.I'. CToneTosa.
3akoHsI poTodddexra
7.1 713 YpaBuenune OuHmTeliHa s (oTtodddexra. «KpacHas rpaHuUIa»
o dboTtorpdexra
7.1.4 Jasnenue ceta. OnbiTel I[1.H. JleOGenesa
7.15 XuMuyeckoe AeHCTBUE CBETA
716 TexHuueckue ycTporcTBa: (GoTOdIEMEHT, POTOTATUHK, COJIHEUHAS
Oarapesi, CBETOIHO]
CTPOEHHME ATOMA
7.2 721 Moneins atoma Tomcona. OmnbiTel Pe3epdopaa mo uccieoBaHuio

CTpOCHUS aTOMaA. HJ'IaHCTapHaH MOACJIb aTOMa




[ocrynater bopa. W3znyuenue u morsyomeHue (GOTOHOB NpHU

7.2.2 nepexojic aroMa C OJHOTO YPOBHS DHEPrHMHM Ha Jpyrod. Buupl
cnexkTpoB. CekTp ypoBHEH dHEpruu aToMa BOJOPOAa
723 Bonnossle cBoiicTBa vactuu. Bonuel ne bpoiina. KopnyckymnspHo-
o BOJIHOBOH Jtyanu3M. JAudpakiust 2JIeKTPOHOB Ha KPHUCTAIIaX
724 CrHoHTaHHOE W BBIHYX/IEHHOE M3IIydeHHE. Y CTPOICTBO M MPHHIIHII
o paboTsl 1a3epa
795 TexHudeckne yCTPOUCTBA: CHEKTPANBHBIA aHAIH3 (CIIEKTPOCKO),
- Ja3ep, KBAHTOBBIA KOMITBIOTED
7.2.6 [paktryeckue pabotsl. HabironeHne auHeHYaToro crnexTpa
ATOMHOE A1PO
7.3.1 MeTonapl HaOIIOCHNS U PETUCTPAIIIH IIEMEHTAPHBIX YACTHII
OtkpoiTHE paanoaktuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHuio
732 coCcTaBa paJMOaKTHBHOrO wu3nmyueHus. CpoiictBa anbda-, Oera-,
e raMMma-u3IydyeHus. BiusHMe  pagvoakTHBHOCTH  Ha  JKHMBBIC
OpTaHU3MBI
OTkpeiTHe TpOoTOHa M HelTpoHa. HykioHHas Mojens sapa
7.3.3 Ieiizenbepra — IMBaneHko. 3apsa sapa. MaccoBoe 4YHCIO spa.
M3oronst
734 Anbda-pacnang. DJEKTPOHHBIH M TO3UTPOHHBIH Oera-pacnan.
- l'amma-u3nydenune. 3akoH paJuoaKTUBHOTO pacmaja
7.3 735 OHeprust CBSI3M HYKJIOHOB B siipe. SlnepHbie cuibl. JledekT mMacchl
- spa
7.3.6 SAnepusie peakunu. [leneHne u CHHTES sIEp
Snepubiit  peakrop. TepmosimepHbiii  cuHTe3. [IpoOmembl  u
7.3.7 MEPCHEKTUBBl  SACPHONH DHEPreTHKH. OKOJOTHMYECKHE AaCIEeKTHI
SIAEPHOM DHEPIETUKHU
73.8 OrneMeHTapHbIe YaCTHIIBL. OTKpbITHE IIO3UTPOHA.
- DyHAaMeHTalbHbIE B3aUMOJIEHCTBUS
73.9 TexHuueckue yCcTpoHCTBa: NO3UMETP, Kamepa BuibcoHa, siaepHBIi
o peaxTop, aToMHast boMOa
7310 [pakTryeckne pabotsl. McciienoBanue TpeKoB 9acTHIL (110 TOTOBBIM
- ¢dororpadmsm)
DJIEMEHTbBI ACTPO®U3NKU
81 Bun 3B&3mHoro Heba. CosBe3fusi, spkue 3BE3NBI, IUIAHETHI, UX
' BUIUMOE JABIKCHUE
Conneunas cucteMa. [1naneTs! 3eMHO# rpynmnel. [1naHeTbI-rUraHTHI
8.2 W WX CIYTHHKH, KapJMKoBble IUIaHeThl. Manblie Tena CoiHeuHOH
CHCTEMBI
8.3 Comane, ¢porocdepa u armocdepa. CorHeuHas! aAKTUBHOCTh
8.4 Hctounnk sHeprun CostHIA U 3BE3]
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTHUKH: Macca, CBETUMOCTb, PAANYC,
85 TEMIIEpaTypa, UX B3aUMOCBsI3b. JlparpamMma «CHEKTpalbHBIM KJacc —
' CBETHMOCTBY». 3BE3BI TJIABHOW ITOCIIENOBATENHFHOCTH. 3aBHCHMOCTH
«Macca — CBeTUMOCTB» JUIS 3BE3/T TTIaBHOW MTOCIIEI0BATENFHOCTH
8 86 Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE IPEACTABICHUS O
' MIPOUCXOKJIEHUH U 3BoMronuH ConHIa U 3BE3/. DTanbl )KU3HU 3BE3]]
Mneunstii Ilyte — Hama Tamaktuka. CnupanbHas CTpyKTypa
8.7 lanaktuky, pacnpeneneHue 3BE3M, raza M NbUIH. llonokeHne u
' newkenne ComHna B [amaktwke. Ilmockas w cdepudeckas
TIOJICHCTEMBI [ alakTuku
88 Tuner ranaktuk. Paguoranmaktnku u kBazapel. UEpHbIE ABIPHI B
' SIApax TaJIaKTHK
Bcenennas. Pacimpenne Bceenennoit. 3akon Xab6usa. Pasberanune
8.9 rajaktuk. Bospact u paaumyc Bcenennoit, Teopus Bosbiioro
B3pbIBa. Mogens «ropsiueil Beenennoi». PenukroBoe usnmyueHue
8.10 MacmrabHast CTPYKTYpa Bcenennoii. MeraranakTuka.

Hepeménnsie mpo0ieMbl acCTpOHOMUHN
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