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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpeAHEro oOmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
MOJIO)KEHUN U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM oOpa3oBaTeNbHOU mporpammsl, npejacraBieHHbIx B ®I'OC
COOQO, a takxe ¢ yuérom (emepanpbHO paboyeli MporpaMMbl BOCTIMTAHHS U KOHIIEIIAN TPETIOJaBaHNs y4eOHOTO MpeaMeTa
«Dm3uka» B o0OpazoBaTenbHBIX oOpraHm3anusax Poccuiickoit deneparuu, peanu3yroNuX OCHOBHBIE 00pa30BaTCIbHBIC
IIPOTPAMMBL.

CopepxaHue mporpaMMbl 1O (PU3MKE HANpPaBIEHO HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MHUpa
oOyuaromuxcst 10-11 kmaccoB mpu oOyueHun ux (usuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESITEIbHOCTHOIO
noaxoja. [Iporpamma no gusuke coorBercTByeT TpeboBaHusiMm GI'OC COO k maaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIlpeAMETHBIM pPE3yJIbTaTaM OOYyYEHUs, a TAK)KE YYUTHIBAET HEOOXOJUMOCTh pealn3alrdd MEXIPEIMETHBIX CBS3ed
(GU3MKN C €CTECTBEHHO-HAYYHBIMU YUYEOHBIMHU NpeAMeTaMu. B Hell ompenensroTcsi OCHOBHBIE IeNTM M3y4YeHUs (U3MKH Ha
YpOBHE CpeAHero ooOmero o0pa3oBaHMs, IUIAHUPYEMBIE pe3yJIbTaThl OCBOCHMUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE, IPEeAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma mo (pu3mKe BKIIOYAET:

e TUIAHHPYEMBIE PE3YNbTAaThl OCBOCHHUS Kypca (PU3MKH Ha 0A30BOM ypOBHE, B TOM YHCIIE MPEAMETHBIE PE3yIbTaThl 1O

rogam oOy4eHus;

e coJepkaHue yueOHoro npeamera « Pu3rka» 1o rojam o0ydeHusl.

du3uka Kak Hayka 0 HauboJsiee 001IMX 3aKOHAX MPUPOJIbl, BHICTYIAsl B KAU€CTBE Y4EOHOr0 MpeIMeTa B IIKOJIE, BHOCHUT
CYILIECTBEHHBIA BKJIaJ B CHCTEMY 3HaHUU 00 okpyxartomiem mupe. IlIkompHBIN Kypc (U3UMKKM — cHCTEMOOOPa3yIOmui st
€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIBbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB W SIBJICHUH,
U3y4aeMbIX XuMuel, Ouonoruei, ¢uznueckoi reorpadueil m actpoHomuen. Mcnonb3oBaHWE M aKTUBHOE NPUMEHEHUE
¢u3NUeCKUX 3HAHUU ONpEeNeNsieT XapakTep U pa3BUTUE Pa3HOOOpPA3HBIX TEXHOJIOTMH B c(epe SHEpreTHKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCa, MOJYYEHHUS HOBBIX MAaTEpHUAJIOB C 3a/JlaHHBIMM CBOMCTBaMM M Apyrux. M3ydenue ¢Qusuku BHOCUT
OCHOBHOM BKJaJ B (DOPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI Mupa oOydaromuxcs, B (OpMHUPOBAHHE YMEHUI
MIPUMEHSATH HAYYHbI METO/I IO3HAHMSI IPU BBITTOJIHEHUH UMH YYEOHBIX HCCIIETOBAaHUN.



B ocHOBy Kkypca ¢u3MKM 4Ji1 YPOBHSI CpEIHEro oOIIero oOpa3oBaHMs MOJOXKEH psAl UICH, KOTOpPbIE MOYKHO
paccMaTpuBaTh KaK IPUHIUIIBI €0 IOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUU € HEW KypC SBISETCA JIOTHUECKHU 3aBEPIIEHHBIM, OH COIEPKUT MaTepual U3 BCeX
pa3nenoB GU3HMKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DHU3HKH.

Hoesn ecenepanuzayuu. B cOOTBETCTBUU C HEM Marepuall Kypca (QU3MKU OOBEIUHEH BOKPYT (PU3MUECKHX TEOPUH.
Benymum B kypce siBisieTcsi GOpMUPOBAHKE IPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEILIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanys NpeanosiaraeT HCIOJIb30BAHME T'YMAHUTApHOIO MOTEHUHMana (U3HYECKOU
HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHs (DU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOoOIIeMaMu.

Hoes npuxnaownoii Hanpasnennocmu. Kypc QU3MKN mpenrnonaraeT 3HaKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKHX U
TEXHOJIOTHYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS 3JIEMEHTOB COAEPKaHUSA, MOCBAIIEHHBIX 3KOJOTMYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 0OCyXIeHus mpoodiieM
palOHAIBHOIO IPUPOIONOIB30BAHUS U 3KOJIOTUYECKONW O€30MaCHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMM Kypca (PU3MKU Ha YpPOBHE CPEJHET0 00Iero o0pa3oBaHUs SIBISIOTCS (PU3NUYECKHE TEOPUU
(popmupoBaHue MpEACTABICHUN O CTPYKTYpE TMOCTPOCHUS (PHU3UUECKOW TEOpHH, poiu (yHIAMEHTaJIbHBIX 3aKOHOB M
MPUHIUIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPUPOJE, FPAHUIAX NPUMEHUMOCTH TEOPHUH, JJIsl ONUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CuHCTEeMHO-IEATENIbHOCTHBI MOAXO B Kypce (U3MKM peaau3yercs Mpexae BCero 3a Cué€rT OpraHu3aluu
AKCIIEPUMEHTAJIbHON JAesTeNbHOCTH oOyuatomuxcs. s 0a30Boro ypoBHsi Kypca (PU3MKU — 3TO HCIIOJIB30BAHUE CUCTEMBbI
(bpOHTANTBHBIX KPATKOBPEMEHHBIX IKCTIEPUMEHTOB M TaOOPaTOPHBIX paboT, KOTOPHIE B TporpaMMe o Gu3uke 0ObeMHEHBI B
OOIIHMI CIIUCOK YYCHHUYECKUX MPAKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IMepedHe J1abopaTOPHBIX padoT, MPOBOIUMBIX
JUIE KOHTPOJSI U OLIGHKH, OCYLIECTBIIETCA Yy4YaCTHUKaMU oOOpa30BaTENbHOrO Ipolecca HUCXOAs M3 0COOEHHOCTEH
IUTAHUPOBAHUSI M OCHauleHus kaOuHera Qusuku. [Ipum s3TOM oOecreunBaeTcsl OBJAJCHHE OOYYarOIMMMCS YMEHUSMU
IIPOBOAUTH KOCBEHHbIE U3MEPEHUS, UCCIEAOBAHNS 3aBUCUMOCTEN (PU3NUECKUX BETUYHMH U MIOCTAHOBKY OIBITOB 10 IPOBEPKE
MPEII0KEHHBIX TUIIOTES.



Bosibiioe BHUMaHUE YAEISAETCS PEIICHUIO PACUYETHBIX M KAayeCTBEHHBIX 3aaad. Ilpu ATOM il pacdE€THBIX 3ajad
MIPUOPHUTETOM SIBIITFOTCS 3a7]a4 C SBHO 3aJJaHHON (PU3MUECKON MOCNBIO, MO3BOJISIONINE MPUMEHSATh U3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszjieia Kypca, TaK U MHTErPUPYs 3HAHUS U3 Pa3HbIX pasjesioB. Jlj1s KauecTBEHHBIX 3a7ad
MIPUOPUTETOM SIBIISTIOTCS 33JIlaHUs Ha OOBSICHEHNE MPOTEKaHUs (PU3NYECKHUX SBJICHHUA M TPOIECCOB B OKPYKAIOIIEH KU3HH,
Tpedyronre BeIOOpa GU3NISCKON MOJIETH IS CUTYaIluy IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusmu PI'OC COO k MmaTepualbHO-TEXHHUYECKOMY OOECTICYeHHI0 Y4eOHOTo Iporiecca
0a30BBI YPOBEHb Kypca (DM3WKH HA YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHMs JAOHKEH MU3Y9aThCs B YCIOBHSAX MPEIMETHOTO
kaOuHeTa (PU3WKM WM B YCIOBHSIX MHTCTPHUPOBAHHOTO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA. B kaOunere
(hbU3UKHU JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE 00OpY0BAHMUE JJIA BBHIMOJHEHHUS YKAa3aHHBIX B MporpamMMme 1o (Qpusuke
YYCHUYCCKHUX MPAKTUISCKUX PadOT M IEMOHCTPAIITMOHHOE 000PY/I0BaHHE.

JleMoHCTpanMoHHOE 000pymOBaHHE (HOPMUPYETCS B COOTBETCTBHUHU C IMPHUHIIUIIOM MHUHUMAJIBHOW JOCTATOYHOCTH W
oOecrieynBaeT MOCTAHOBKY IEPEUYUCICHHBIX B MporpaMMme IO (PU3MKE KIIOYEBBIX AEMOHCTpAIUN IJii HMCCIEAOBaHUS
M3y4aeMbIX SBJICHUHN U MPOIIECCOB, IMIIUPUUECKUX U PYyHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHUIA.

JlaGopaTtopHoe 00OpydOBaHHWE IS YYCHHYECKUX MPAKTUYECKUX padoT ¢dopMupyercs B BHJIE TEMaTHUYCCKUX
KOMIUIEKTOB W OOecneduBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha ABYX OOydJaronuxcs. TemMaThuecKue KOMIUICKTHI
1abopaToOpHOTO 000PYIOBAHUS TOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUIEKCHOM HCIIONB30BAHUM AHAJOTOBBIX U IHU(DPOBBIX
MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHUJI€ IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH IIE/ISIMHU U3yUCHUS (DU3UKHU B 0011IeM 00pa30BaHUU SBIISIOTCS:

o (QopMupoBaHHE HHTEpECA W CTPEMJICHHS OOYYalOIIUMXCS K HAaydHOMY H3YYEHHIO MPUPOABI, Pa3BUTHE UX

WHTEJJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHWA O HAYYHOM METOJE TMO3HAHUS W (POPMHPOBAHWE HCCIEAOBATEICKOTO OTHOIIEHUS K
OKPY>KalOIUM SIBJICHUSIM;

o (opMHpOBaHHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTara M3Y4YeHHUsS OCHOB CTPOCHHUS MaTepHH U

byHIaMEHTAIBHBIX 3aKOHOB (DU3UKHU;

e (opMHupOBaHHE YMEHUM OOBSCHSTH SIBIICHHS C UCIIOIh30BaHUEM (PU3UUECKUX 3HAHUHN M HAYYHBIX JOKa3aTEIbCTB;

o (opmMupoBaHHE MpeaCTaBACHUHN O PO (GU3UKH JJIS Pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.



JlocTkeHHEe 3THX IIeNIed oOeclieuynBaeTCs PEIICHHEM CICAYIOMUX 3aJad B IMPOIECCe M3ydeHUs Kypca (DH3UKH Ha
YPOBHE CpEeHET0 00I1Iero 00pa3oBaHus:

puoOpeTEeHNE CUCTEMBI 3HAHUI 00 00mMX (PU3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUIX, BKIIOYasi MEXaHHKY,
MOJIEKYJISIPHYIO (PU3UKY, DTIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI acTPO(DU3HKY;

(opMupOBaHUE YMEHUN IPUMEHATh TEOPETUUECKUE 3HAHUSA U1 00bICHEHUS (PU3NUECKUX SBJICHUI B IPUPOJE U IS
IPUHATHUSA IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HU;

OCBOEHHE CIIOCOOOB PEIICHHUs Pa3IMUHBIX 33/1a4 C SBHO 33JJaHHON (PU3UUECKON MOJIEIBIO, 331a4, MOAPA3yMEBAIOIITIX
CaMOCTOSITENIbHOE CO3/ITaHNE (PU3UIECKON MOJIETIH, aIEKBAaTHOM YCIOBUAM 3a/1a4H;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX
BIIMSIHUS HA OKPY’KAOILYIO CpENy;

OBJIaJICHNE METOJAMH CaMOCTOSTEIBHOIO TIAHMPOBAHUS M MPOBEACHUSA (PU3MUECKHX IKCIEPUMEHTOB, aHAU3a U
WHTEPHpETAlUU HH(POPMALIUU, OTIPEIEIICHHS TOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3J]aHUE YCIOBUH JJI PA3BUTHSI YMEHUI MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON AEATENBHOCTH.

Ha usyuyenue ¢usukm (6a30BBI ypOBEHb) Ha ypPOBHE CpeaHero ooimiero oopa3zoBaHus oTBoauTcs 136 yacos: B 10
kiacce — 68 yaco (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipenymaraemerii B mporpamMme 1o (u3uke TMepedeHb JabOpaTOPHBIX UM IPAKTHYSCKUX pabOT  SABISETCS
PEKOMEHIOBAaHHBIM, YYUTENb JIEJaeT BHIOOP TMPOBEICHHS JTaOOPATOPHBIX pabOT M OMBITOB C YYETOM HWHAWBHUIYATbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COIJEPKXAHUE OBYYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA
®usuka — Hayka o mpupoge. HaydHele MeTOABl IMO3HAHUS OKPYKAKOMIEro MHpa. Ponb dKCIEpUMEHTa W TEOPHUM B
IIPOLIECCE MO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢puznyeckux siBIeHUM U nponeccoB. Hayunsle runote3sl. Ousnueckue 3akoHbl U Teopuu. ['paHuIsl
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIINTT COOTBETCTBHSL.
Pounb 1 MecTo (u3uku B JOPMUPOBAHUN COBPEMEHHOM HAYYHOW KApTUHBI MUPA, B IPAKTUIECKON ACSTEILHOCTH JIOICH.
Jlemoncmpayuu
AHanorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE JaTUUKH.

Paspnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe 1BrkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUA. Cuctema orcuéra. Tpaekropus.

[lepemerenue, ckopocThb (CpeaHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUabHON TOUKU, UX MPOEKIUU
Ha OCH CUCTEeMBbI KoopAuHaT. CI0KEHUE NEPEMEIICHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MNPSAMOJUHEHHOE ABMXKeHue. ['paduky 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUS, IIYTU U MEPEMEIICHUS MAaTEPUAIBHOW TOYKHA OT BPEMEHHU.

CBoOoHOE nazieHne. Y CKopeHrue CBOOOAHOrO MaIeHuUS.

KpuBonuuennoe npmxeHue. J[BUKEHUE MATEPUATBHOW TOYKHU IO OKPYKHOCTH C MOCTOSIHHOW MO MOJYJIIO CKOPOCTHIO.
YrnoBasi CKOpOCTb, THHEWHAs CKOpOocTh. [lepron u yactora obpamenus. LleHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIHJIOMETP, JIBH)KECHUE CHAPSNIOB, LEMHBIE U PEMEHHBIC
IepeaAYH.

Jlemoncmpayuu

Mopeinb cucTeMbl 0TCYETA, MILTIOCTPALUsl KHHEMATHUYECKUX XapaKTEPUCTUK JBUKEHUA.



[IpeoOpa3oBanre ABMKEHUN C UCHIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

ITaenue ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmoienne aBmkeHus Tena, OpomeHHOTo MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Hamnpasienue CKopocTy IIpu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, r1abopamopnule pabomoi

N3ydenne HepaBHOMEPHOIO IBMKEHUS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY IyTAMH, INPOWICHHBIMH TEJIOM 3a IOCIJIEIOBATEIIBHBIE PABHBIE NPOMEKYTKH
BPEMEHU IIPH PABHOYCKOPEHHOM JBHKECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3ydenue nBUKEHHUS LIAPUKA B BA3KON KUIKOCTH.

N3yuenue ABMxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IprHumn otHOcuTenbHOCTH | anmunes. [lepBsiii 3akoH HeroToHa. UHEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3ununu cui. Bropoil 3akoH HeproToHa 111 MatepualibHOM TOYKHU. TpeTuil 3aKoH
Hprorona ju1s MaTepuaibHbIX TOYEK.

3akoH BceMupHOTO TAroreHus. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1okost, CKoiabxeHus, kaueHus). Cuna tperus. Cyxoe Tpenue. Cuia TpeHuUsl CKOJIbKEHUS U CUIIa
Tpenus nokosi. Koapduuuent tpenns. Cuna conpoTUBICHUS MTPU IBUKEHUU TeJa B )KUIKOCTH UJIU rase.

[ToctynaTenbHoe U BpalareabHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalieHus. [1nedo cuiibl. Y ciaoBus paBHOBECUS TBEPIOIO TENA.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: TOAIINUITHUKH, TBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLUU.

CpaBHeHME MacC B3aUMOJEHCTBYIOIIUX TEIL.

Bropoii 3akon HeroToHa.



N3mepenue cui.

CrnoxxeHue cul.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiepopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CHJI TPEHUS MMOKOSI, KAYECHUS U CKOJIbKEHHUS.

VY cioBust paBHOBeCHs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3yuenne aBmxKeHUs OpycKa M0 HAKJIIOHHOM IJTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKMHE U PE3MHOBOM 00pasiie, OT X jJehopMaliiu.

HccnenoBanue ycinoBUii paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUA.

Tema 3. 3akonwvl coxpaneHus 6 mexanuKe

Nmnynbe MaTepraibHOM TOUYKM (TeJa), CUCTEMbl MaT€pUaIbHBIX ToYeK. IMIyJbC CHIIBI U UBMEHEHUE UMITYJIbCca TeJa.
3aKOH COXpaHEHUs UMITyJibca. PeakTUBHOE JBHKECHUE.

Pabora cuiabl. MOIITHOCTH CHIIBI.

Kunernueckas sHeprus MaTepuajibHON TOUKU. TeopeMa 00 N3MEHEHUH KMHETHIECKOM SHEPTHUU.

[ToTenmuanpHas »Heprus. [loTeHnmanpHas dHEprus ynpyro neGopMupoBaHHOW MpyKHWHBL [loTeHIMaNBHAS YHEPTHUS
TeJa BOJIM3U MOBEPXHOCTH 3€MIIH.

[ToTeHnmanbpHBIE W HEMOTEHIMAIbHBIE CHUJIbI. CBs3b PabOTHl HEMOTEHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOMN
SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUUECKOW SHEPTUM.

Yupyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIA MUCTOJET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKECHUE.

[Tepexoa MOTEeHITMATBLHON YHEPTUH B KHHETHYCSCKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol



N3ydeHne abCOIOTHO HEYNPYTOTo yJapa ¢ IOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBA3M pabOTHI CUIIbI C U3BMEHEHUEM MEXaHUYECKOW SHEPTUH Tejla Ha MPUMEPE PACTKEHUSI PE3UHOBOTO
KIyTa.

Paszpnes 3. MouekyasipHas pu3nKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TMOJOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU M UX OINBITHOE 000CHOBaHME. BpOYHOBCKOE IBUKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YacTUll BenlecTBa. MoIeau CTPOSHUS ra30B, )KUJIKOCTEN U TBEPBIX TEl
U OOBsSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTHX Mojeneil. Macca u pasmepsl Mojekyd. KonuuecTBo BeriecTsa.
[Tocrosinnast ABorajpo.

TeroBoe paBHoBecue. Temmeparypa u e€ uzmepenue. [llkana remneparyp Llenbcusi.

Mopenp uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU UACAIBHOIO Tra3a. AOCONOTHAs
TEeMIIepaTypa Kak Mepa CpeaHel KWNHETUYECKOW YHEPIUU TEIUIOBOTO JIBMKEHMs yacTul] ra3a. [Ilkana remneparyp KenbBuna.
I"azoBbIe 3ak0HBI. YpaBHeHHe MenaeneeBa—Kianeiipona. 3akon JlaneroHa. M30mponeccsl B HI€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMUYECTBOM BellecTBa. ['padudeckoe mpeacTaBiIeHne H30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHudeckue ycTpOHCTBA U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELECTBA, POTOrpaduu MOJIEKYJ OPraHUYECKUX COSAMHEHUN.

OmnbIThl 10 1M Py3UH KUAKOCTEN U ra30B.

Mopenb 6pOYHOBCKOTO ABUKCHUSI.

Mogens onbita lTepHa.

OnbITHI, JOKa3bIBAKOIIKE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Mopaeinb, WUTIOCTpUpYIOLIas IPUPOAY AaBICHUS I'a3a HAa CTEHKU COCY/a.

OnbITHL, WIUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UACAIBHOIO T'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl



Omnpenenenre Macchl BO3/IyXa B KJIACCHOW KOMHATE HA OCHOBE U3MEpEHU 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphI
BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKIY ITApaMETPaMU COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosbl mepmoouHamuKu

Tepmogunamuueckas cuctemMa. BHYTpeHHssi 3HEprus TEPMOJMHAMHYECKOM CHCTEMBbI U CIOCOOBI €€ W3MEHEHHS.
KonuyectBo TemnoTel u pabota. BHyTpeHHsss SHepruss OJHOATOMHOTO WJACAIbHOrO rasza. Buasl Teruionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKLIHS, H3TyUYCHHE. Y AeNIbHAS TEITIOEMKOCTh BenlecTBa. KonmuecTBo TEMIOTH TP TEIJIONEPEaaye.

[Tonstue 06 aguadbaraoM mporiecce. [1epBhril 3aK0H TepMoanHaMUKH. [IpuMeHeHne mepBoro 3akoHa TEPMOAMHAMUKA K
u3ornpoiieccam. ['paduyeckas uHTeprpeTaius padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtumMocTh Mpo1ieccoB B MPUPO/IE.

TermoBble MammHbL. [IpUHIUAIIEI AEHCTBUSA TETUIOBBIX MamuH. [IpeoOpa3oBaHmsl HPHEPrUHM B TEIUIOBBIX MAIIMHAX.
Koaddumument mnonesnoro merictBus TerwtoBod wmammebl. [{ukn KapHo m ero kosdduIHMEHT MOJIE3HOTO JACHCTBUA.
DKOJIOTMYECKHE MPOOJIEMBI TEIIOAHEPT€TUKH.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: JBUTATENIh BHYTPEHHETO CrOpaHusi, OBITOBON XOJIOAWIBHUK,
KOHIULIUOHED.

Jlemoncmpayuu

W3menenne BHYTpEeHHEH SHEPTHH TeJa TIPU COBEPIIEHUN Pa0OTHI: BBIIET MPOOKH M3 OYTHUIKHU IO ACHCTBHEM CIKATOTO
BO3JlyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTpAIu).

N3menenue BHYTpEeHHEH SHEprun (TeMIiepaTyphl) Tejla Ipy TeIUionepeiaye.

OnsIT 0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUs, PEaKTUBHOIO JIBUTATESI.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koujeHcanusi. McmapeHue u kumeHwe. AOCOMIOTHAsT U OTHOCHUTENbHAs BJIAXHOCTh BO3IyXa.
Hacpliennslii nap. Y aenapHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhl KUTIEHUS OT TaBJICHUS.



Tépnoe Teno. Kpucrammueckue u amopdHble Tena. AHU30TPONHS CBOMCTB KpUCTALIOB. JKUAKWE KPUCTAILIBI.
CoBpeMeHnHble MaTepualsl. [InaBnenre u kpucramiuzanus. Y aelbHas TerioTa miasieHus. Cyonumarus.
VYpaBHeHuE TEMI0BOro OanaHca.

TexHH4ecKkre YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE. TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOJOTHU
MOJIyY€HHUS COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBONCTBa HACBILICHHBIX TTAPOB.

Kunenue npy noHMkE€HHOM JaBIICHUU.

Crioco6bl u3MepeHust BIaKHOCTH.

HabGnronenue HarpeBanust U MIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3mMepenre OTHOCUTENBHOW BIAKHOCTH BO3/1yXa.

Pasznen 4. JiekTpoguHaMuKa

Tema 1. Inekmpocmamuka

OneKkTpu3anms Tel. ONEKTpUYeCKud 3apsan. JIBa Buaa >3JEKTpUYECKHX 3apsiaoB. [IpOBOIHUKH, AUDIEKTPUKH H
MOJIYTIPOBOJHUKHU. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbldl 3neKTpUUecKuid 3apsa. DieKkTpudeckoe mnosie. Hanpsk€HHOCTh
3IEKTPUYECKOTro nojs. [IpuHunn cynepno3unun 3JIeKTPUYECKUX MOJeH. JINHUY HANPSKEHHOCTH AIEKTPUIYECKOTO TTOJIA.

PaGora cun snekrpocratudyeckoro mnois. llotenuuan. PasHocTh mnoTeHIuanoB. [IpOBOJNHMKM W AUANEKTPUKH B
AJIEKTPOCTATUUYECKOM I10JI€. JU3IIeKTpruecKast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaencaTop. DeKTpoEMKOCTh IIIOCKOTO KOHJEHCATOPa. DHEPTUs 3apsiKEHHOI0 KOHAEHCATOPA.

TexHuyeckue yCTpOWCTBAa U IPAKTHUYECKOE IPUMEHEHUE: DIJIEKTPOCKOI, AIEKTPOMETP, AIEKTPOCTATUUYECKas 3alluTa,
3a3eMJIEHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN aIiapar, CTpYHHBIN PUHTED.
Jlemoncmpayuu



Y CTpOUCTBO Y NMPUHLMIT IEUCTBUS DIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMAAM IUIACTUH, PACCTOSHUA MEXAY HHMH H
IUDJIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUSA JIEKTpUUECKOro Toka. Mictounuku Toka. Cuia Toka. [IocTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 115 ydacTKa LEeTH.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHBICHHE BenlecTBa. llocienoBarenbHoe, NapajuIesIbHOE,
CMEIIAaHHOE COEINHEHUE TIPOBOTHUKOB.

Paborta snexkrpuueckoro Toka. 3akoH [xoyns—JIenna. MOIHOCTb 37EKTPUUECKOTO TOKA.

DNEeKTPOABMKYIIAasl CHJIa U BHYTPEHHEE COINPOTUBICHUE HCTOYHMKA TOKa. 3akoH Oma A MOJHOM (3aMKHYTOM)
aNeKTpuuecKkon nenu. Koporkoe 3aMbpIKkaHue.

OneKTpoHHass MPOBOAUMOCTh TBEPIABIX METAUIOB. 3aBUCHMOCTb COIPOTHUBIICHHS METAUIOB OT TEMIIEPATyphl.
CBepXIPOBOJIUMOCT.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOWCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHass W MpPUMECHAas MPOBOJAUMOCTb HOJYNPOBOJHUKOB. CBolcTBa p—n-mepexoja.
[TosrynnpoBOIHUKOBBIE TPUOOPBI.

DNEKTPUYECKUNA TOK B PACTBOPAX U PACIUIaBAX MIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALMSA. DIEKTPOIIU3.

DIIEKTPUYECKHAN TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP, PEOCTAaT, HCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTesibHble MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHUS, BAKYYMHBIM IHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHUS UWIMHAPUYECKUX INPOBOJHUKOB OT JUIMHBI, IUIOIIAAM IONEPEYHOTO CEYEHUs MU
MaTepuaa.

CmemaHHOE COeIMHEHNE TPOBOJHUKOB.

[IpssMoe wu3MeEpeHHE DSIEKTPOABMKYIIEH CHibl. KOpOTKOe 3aMbIKaHHWE TajJbBaHHYECKOIO 3JIEMEHTa M OLICHKa
BHYTPEHHETO COIIPOTUBIICHUS.

3aBHUCUMOCTBH COIIPOTHUBJIEHUS METAILUIOB OT TEMIIEPATYPBHL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne cMEmaHHOro COEIMHEHUS PESUCTOPOB.

N3mepenne 2neKTpOABHKYILEN CHJIBI MICTOYHUKA TOKA U €70 BHYTPEHHETO CONIPOTHUBIICHUS.

Habmtonienue snextponusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 10 Kjiacce OCyIIECTBISETCS ¢ YUETOM CONEPIKATEIbHBIX MEKIPEIMETHBIX
CBSI3EH C KypcaMu MaTEMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle noHamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TO3HAHUA: SBIICHWE, HAYYHBIH (akKT,
rUnoTe3a, Gpu3nyecKkas BeIMUnHa, 3aKOH, TeOpusi, HAOII0EHUE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, JIMHEWHas (QyHKIMs, mapadoia, runepoona, ux rpaguku U CBOWCTBA,
TPUTOHOMETpUUYECKHE (YHKLHU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOCKIIUH HA OCU KOOPJMHAT, CIOKEHUE BEKTOPOB.



buonocus: mMexaHndeckoe ABW)KEHUE B XKUBOU mpupone, nuddysus, ocMoc, TEIIOOOMEH KUBbIX OPraHU3MOB (BHIbI
TEIUIoNEepe1aut, TEIIOBOE PABHOBECHE), JIIEKTPUUECKHE SBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE aTOMOB W MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEILIOBBIE
CBOWCTBA TBEPABIX TEJ, >KUAKOCTEH W Ta30B, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJMTHYECKAs IHCCOLMALMSA,
rajbBaHUKA.

I'eocpaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETP.

Texnonocus: npeoOpa30BaHUE ABUKEHUN C HUCIIOJIB30BAHMEM MEXAHU3MOB, YUYET TPEHUS B TEXHUKE, MOJAIIUITHUKH,
MCIIOJIb30BAHUE 3aKOHA COXPAHEHMS UMIYJbCa B TEXHUKE (pakera, BOAOMET U APYTHE), IBUTATEb BHYTPEHHEIO CrOPaHUs,
napoBasi TypOuHa, OBITOBOM XOJOJWIBHUK, KOHAULIMOHEP, TEXHOJIOTUH MOJyUYEHUsI COBPEMEHHBIX MAaTEpUajIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allliTa, 3a3€MIICHHUE B3JIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, FICKTPOHATPEBATENbHBIE MPUOOPHI, DIEKTPOOCBETUTENBHBIE TPHUOOPHI, ralbBaHUKA.

11 KITACC

Pa3znea 4. JiaekTpoauHaMHUKa

Tema 3. Macnummnoe noe. In1eKmpomMazHUMHAA UHOYKYUS

[TocTostHHBIE MarHuThl. B3anMoAEeiCTBHE NOCTOSHHBIX MArHUTOB. MaruutHoe nosie. BEKTOp MarHUTHOW MHIYKLHH.
[IpuHIMI Cynepno3uuy MarHUTHBIX IMosiel. JIMHMM MarHuTHOM MHAYKuuu. KapThHa JMHUNA MAarHUTHOM MHIYKLIHMH TOJIS
MOCTOSIHHBIX MarHUTOB.

MaruutHOE noJie NpOBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMKM MarHATHOTO ITOJISL JUTMHHOTO MPSIMOTO IPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOJIHMKA, KaTyIIKH C TOKOM. OnbIT Opcrena. B3anMoaeincTeue npoBOJHUKOB € TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynb U HampaBieHUe. J[BUykeHUe 3apsHKEHHOM 4acTULIbI B OJHOPOJHOM MarHUTHOM mnosie. Paborta
cuibl JlopeHna.

SIBneHHE IIEKTPOMArHUTHOM MHIAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHAYKLIHUH. DIEKTPOABIKYLIAs CUJIA UWHAYKLUH.
3aKOH 3JIEKTPOMarHuTHOM MHAyKuun Papanes.



BuxpeBoe snekTpuyeckoe mojie. DJIEKTPOJABMKYIAs CUJa MHIYKIIMA B MPOBOJHUKE, ABMXKYIIEMCS MOCTYNATEIbHO B
OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NuaykTUBHOCTB. SIBIE€HHE CAMOMHAYKIUH. DJIEKTPOABMIKYILAS CUIIA CAMOUHYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHUYeCKHe yCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: TTOCTOSTHHBIE MAarHUTBI, SJIEKTPOMArHUTHI, SJICKTPOJABUTATENb,
YCKOPUTENM 3JIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHATHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHON MHIYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTb AJIEKTPOJIBUAKYIIEH CUIIbI HHAYKIIUM OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomuol

N3ydyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanne AelCTBYS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue aBICHUA 3JIEKTPOMATHUTHON MHAYKIIUH.

Pa3gen 5. KoJsie0anus v BOJIHBI
Tema 1. Mexanuueckue u 3J1eKmMpOMACHUMHbLE KOJEOAHUS



Koneb6arenbnast cucrema. CBoOoaHble MexaHWdeckue kosieOanusa. ['apMonumdeckue kosebanus. [lepumon, uvactora,
amMInTyqa u ¢gasa konedanuid. [IpyXxuHHBINM MasTHUK. MaremMaTuueckuil MasTHUK. Y paBHEHHUE TapPMOHMYECKUX KOJIEOaHUH.
[IpeBparienre SHEPTUM MPU TAPMOHUIECKAX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOMHBIC JJIGKTPOMAarHUTHBIE KOJieOaHUS B HACATBHOM KOJeOATeTbHOM KOHTYpE.
AHanorus MexJ1y MEXaHHUECKUMU U 3JIEKTPOMarHuTHBIMU Kosiebanusamu. @opmysa ToMcoHa. 3aK0H COXpaHEHUS! SHEPTUU B
UJeaTbHOM KOJIeOATEIIbHOM KOHTYDE.

[IpeacraBnenne o 3aryxaronux KojeOaHWsIX. BeIHYXJIeHHBIE MeXaHWMUecKue KojeOaHus. Pe3zonanc. BeIHyXIeHHBIE
AJIEKTPOMAarHUTHbBIC KOJICOaHMUSI.

[Tepemennslil Tok. CHHYCOUIANIBHBINA TEPEMEHHBIN TOK. MOITHOCTh TEPEMEHHOTO TOKA. AMIUIMTYTHOE U JEUCTBYIONIEE
3HAYEHUE CUJIbI TOKA U HAIPSAKEHUS.

Tparcdopmarop. IlpousBomcTBo, mepenadya w MOTPEOJSICHHE DIICKTPUUECKONW SHEPTHH. IJKOJOTHUYECKHE PHUCKHU TIPH
MPOM3BO/JICTBE 3JEKTPOIHEPTUU. KylIbTypa UCIIOIB30BaHUS SJIEKTPOIHEPTUHN B OBCEIHEBHOW KU3HMU.

TexHHYeCKHe YCTPOWCTBA W IPAKTUUECKOE MPUMEHEHHE: JJICKTPUYECKUM 3BOHOK, T€HEPATOpP NEPEMEHHOIO TOKa,
JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoneOaTeabHOM CUCTeMBI (TTPYKUHHBIN UM MAaTEeMAaTHYECKUN MasTHUK).

Hab6nronenue 3aTyXarommx KoJaeOaHuil.

HccnenoBaHune CBOMCTB BBIHYKJIEHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuwinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAIIPSIKEHUS OT BPEMEHH) JJIs DJIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHc nipu nociie10BaTEIbHOM COEAUHEHUHN PE3UCTOPA, KAaTYIIKA UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojiesnb JIMHUY 3JEKTPOIEPENAYU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHU rpy3a HA HUTU OT JJIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMEHHOro TOKA B LEMH U3 MOCJIEA0BATEIBHO COCAMHEHHBIX KOHJICHCATOPA, KATYIIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHbL

MexaHuueckrue BOJIHBI, YyCJIOBHUS pacnpocTpaHeHusi. Ilepuon. CkoOpocTh pacnopoCTpaHEHHs MW JJIMHA BOJIHBI.
[Tonepeunsie 1 MpoAOILHEIE BOJHEL. MHTEpdepeHnns u nudpakius MEXaHHIECKUX BOJTH.

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

DJIEKTPOMArHUTHBIC BOJIHBL. Y CJIOBUS U3JIYYEHHUS AJIEKTPOMArHUTHBIX BOJIH. B3anmHuas opueHTanus BektopoB E, B, V B
AJIEKTPOMarHuTHOM BoJIHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, IPEIOMIICHHE, TOIsSpu3amnus, audpaxims,
uHTepdepeHiusi. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHuTHHIX BOJIH. [I[puMeHeH e 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHIMNIBI paIMOCBA3U U TeJIEBUICHUS. Paguonokarusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE MPUMEHEHNE: MY3bIKaJIbHbIe HHCTPYMEHTHI, YIBTPa3ByKOBasi IMarHOCTUKA B
TEXHUKE U MEULMHE, paiap, paJuoNpUEMHHUK, TEIIEBU30p, aHTeHHA, TenepoH, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U PaCIPOCTPAHCHUE TTONIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Komneo6:mromeecs Teo kKak HCTOYHUK 3BYKa.

HabGnronenue oTpakxeHus: M PETOMIICHHSI MEXaHHYECKHUX BOJTH.

Hab6nronenue naTepdepernmn u 1udpakimil MEXaHHIECKUX BOJTH.

3BYKOBOW pE30HAHC.

Habmronenue cBs3u rpOMKOCTH 3BYyKa U BBICOTHI TOHA C aMILIUTYI0M U 4aCTOTON KOJeOaHUH.

UccnenoBanre CBOMCTB  3JEKTPOMATHUTHBIX BOJIH: OTpaXEHHWE, TMpeoMJICHHEe, MoJisapu3aius, Jaudpakius,
uHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. lIpsMoavHENHHOE pacnpoCTpaHEHHE CBETa B OAHOpOAHOW cpene. JIyd cBera. ToueuyHblit
HCTOYHHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00paxeHui B TNIOCKOM 3epKaJie.



[Ipenomiienne cBeTa. 3akOHBI HPEIOMJICHUS CBeTa. AOCOJIOTHBIM IMOKaszaredb npenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblil yrol MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CrnoxkHbIN cocTaB Oenoro ceera. LIBerT.

Cobuparoniye 1 paccerBaronive JUH3bL. ToHKasg auH3a. POKYCHOE pacCTOSHUE M ONTHYECKas Cujia TOHKOW JIMH3BI.
[TocTpoeHne n300pakeHUl B COOMpAIOIIUX U pacceUBAIOIIUX JMH3axX. DopMmyna TOHKOM JTUH3BL. YBEIUYEHUE, AaBaEMOE
JIMH30M.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUYECKON ONTUKH.

BomnoBass onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHHUKH. YCIOBUS HAOMIOICHUS MaKCUMyMOB U
MHUHHUMYMOB B UHTEP(HEPEHIIMOHHOM KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkinmonHas pemeérka. YcClIOBUE HAONIOACHUS TJIaBHBIX MAaKCUMYMOB TIpH TMaJIeHUU
MOHOXpPOMAaTHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpoicTBa M NPAKTUUYECKOE NPUMEHEHHE: OYKH, Jyma, (oroanmapar, MNPOSKUMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PPaKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonuHeHOE pacpOoCTpaHEHUE, OTPAXKEHHUE U MperoMiieHre cBeTa. OnTuyecKkue mpuoOpBHlL.

[lonHoe BHyTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHUH B TMH3AX.

Mopaenn MUKpOCKOIIa, TEJIECKOIA.

Hab6nronenue nntepdepeniinm cera.

Ha6nronenue nudpaxium ceera.

HabGnronenue nucnepcnu cBeTa.

[lonmy4yeHue cuekTpa ¢ HOMOUIBIO TPU3MBI.

[TosydyeHue ciekTpa ¢ TOMOUIbIO AU(PPAKIIMOHHON PEIIETKH.

Habitoienue nosisipuszaliuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl



M3mepenne moka3aTtens IpeIOMICHHS CTEKIIa.
HccnenoBaHue CBOMCTB M300paXKeHUH B JTMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI ClIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH
['pannnbl TPUMEHMMOCTH  KJIACCUYECKOM MexaHuKW. llocTynaTel cnennanbHOM — TEOPUU
VHBAPUAHTHOCTHh MOAYJIA CKOPOCTH CBETA B BAKyyMe€, PUHIUAN OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aM€EIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.
CBs13p MaccChl C YHEPTUEN U UMITYJIILCOM PEJSITUBUCTCKON YaCTULIBI. DHEPTHUs MTOKOS.

Paznen 7. KBanToBasi pusnka
Tema 1. dnemenmol K6AHM OGO ONMUKU
®otonbl. Dopmymna [1nanka cBs3u SHEPTUU POTOHA C €r0 YACTOTONW. DHEPTUs U UMITYJIbC (POTOHA.

OTHOCHUTCIIbHOCTH:

OTtkpeiTue u uccneaopanue ¢porodrdpdexra. Onwitel A. I'. CtonetoBa. 3akonsl Gportodddekra. YpaBHeHHE DUHIITEHA

g potorddexra. «Kpacnas rpanuna» Gorosaddexra.
JlaBnenue ceera. OnbiThl I1. H. JIeGenera.
XUMHUYECKOE JICMCTBUE CBETA.

TexHudeckue ycTpoHCTBa U MPAKTUIECKOE MTPUMEHEHHE: (DOTOIIEeMEHT, (OTOAATINK, COTHEUHAS OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHeMHEro GpoToaddekra.
Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -yactuil. [lnmanerapHas moxaens atoma. Iloctynatbl
bopa. Uznydyenue u normomeHue GOTOHOB MPU MEPEXOJE aToMa C OJHOTO YPOBHS DHEPTUU Ha JAPYyroil. Bkl CIIEKTpOB.
CnexTp ypOBHEHN YHEPTUM aTOMa BOAOPOAA.

BosHOBBIE cBOVICTBA yacTull. BomHbl ae bpoinsa. KopnycKynsipHO-BOJIHOBOU Tyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YECHHE.

TexHuueckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHEKTPAIbHBIA aHaU3 (CHEKTPOCKOM), Jla3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HaGmoienne uHeRYaThIX CIIEKTPOB U3ITYICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

Hab6nronenue uHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JOKA3BIBAIOIINE CIOKHOCTh CTpoeHHS sapa. OTKpeITHE pamnoakTuBHOCTH. OmnbIThl Pesepdopaa mo
OTIpENEIICHUIO COCTaBa paauoakTUBHOTO wu3nydeHus. CBoiictBa anmbda-, Oera-, TamMMa-u3IydeHHs. BrusHue
PaIMOAaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTkpbiTHE POTOHA U HeWTpoHa. HykionHast mozens siapa I'eiisenOepra—lBanenko. 3apsn sapa. MaccoBoe uucio sapa.
N3oTo1BL.

Anbda-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['Tamma-u3nydeHnue. 3aKOH paJJuOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledexT macchl sipa.

SnepHble peakuuu. /lenenue u cCUHTE3 sAI€p.

Snepusiii peaktop. Tepmosnepubiii cuate3. [Ipo0ieMbl U NepCEKTUBHI SAEPHON SHEPTETUKU. DKOJIOTMUECKUE ACIIEKThI
AJIEPHOU SHEPIEeTHKHU.

DneMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.



MGTOI[BI HEI6J'IIOI[CHI/IH " PCrucCTpaum 3JICMCHTAPHBIX YaCTHII.
CDYHI[EIMGHTELHBHBIG BBaHMOHCﬁCTBHH. EI[I/IHCTBO (bHBH‘-IGCKOﬁ KapTHHBI MHpPaA.

TexHudeckne yCTpOMCTBa M MPAKTUUECKOE MPUMEHEHHE: TO3UMETP, KaMepa BuiibCcoHa, SiIEpHBIA PEAKTOp, aTOMHAas
6omba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIMX YACTHULL.

Yuenuueckuu skcnepumenm, r1abopamopnvie pabomoi
HccnenoBanue TpeKoOB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Paszpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

DTanel pa3BUTHS aCTPOHOMUHU. [[prKIagHOEe 1 MUPOBO33PEHUECKOE 3HAYCHUE ACTPOHOMMUM.

Bun 3B€3mHor0 HeOa. Co3Be3aus, sipKue 3BE3bI, TUTAHETHI, UX BUAMNMOC JBIKEHUE.

ConHeuHas cucrema.

Connue. ConHeuyHass akTHMBHOCTh. Mctounuk sHeprun CosiHIA W 3BE31. 3BE3IbI, UX OCHOBHBIE XAPAKTEPUCTUKHU.
JlnarpamMMa «CHEKTPAJIBHBIM KJIACC — CBETUMOCTB». 3BE3NBI TJIABHOW IIOCIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3J TJIABHOW MOCJIENOBATEIIbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEICTABICHUS O
MIPOUCXOKICHUH U 3BoIroLMU COJIHIIA U 3BE3/. DTaIbl )KU3HU 3BE3I.

Muieunsiii [1yTh — Hama I'anaktuka. [Tonoxenue u npuxenue ConHua B ['amaktuke. Tumnsl raaktuk. PagroranakTuku
1 KBa3zapbl. YEpHBIE ObIPHI B A/Ipax TAJIAKTHUK.

Bcenennas. Pacuimpenne Beenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopust bonbmioro B3psiBa. PennkroBoe
W3JIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGmoienust HeBOOPYKEHHBIM TJIa30M C UCTIOIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKESHUN IS ONIPEICTICHUS TTOJI0KCHUS
HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO03Be3A1s CeBEepHOro NMONIyLIapus U ApKHUE 3BE3/IbI.



Hab6nronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponb ¢usuku m acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLMATBHON U 3TUYECKON cdepax AesTeIbHOCTH
YeloBeKa, Pojb U MECTO (PU3MKH M aCTPOHOMHHU B COBPEMEHHOW HAydHOH KapTHHE MHpPA, POjib (U3MYECKON TEOpUH B
dbopMHUpOBaHUM TPEACTaBICHUM O (HUIUYECKON KapTUHE MHUpa, MECTO (PU3UYECKOM KapTHUHBI MUpa B 0OIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 11 kacce ocymecTBIsSETCS ¢ YIETOM COJIEPIKATETbHBIX MEXIPEAMETHBIX
CBSI3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMHUH, Treorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAY4YHOTO TIO3HAHMS: SIBIICHHWE, HAy4dHbIH (DaKT,
TUNOTe3a, GU3NYECKas BEIMUNHA, 3aKOH, TeOpus, HAOII0eHHIE, SKCIIEPUMEHT, MOJICTHPOBaHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMbl YPaBHEHH, TPUTOHOMETpUUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIMM HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIMMA, TPU3HAKK TMOAO00US TPEYTrOJbHUKOB, OMNpENeieHUE IJIOMAIU TIOCKUX (QUryp u
o0BbEMma Ted.

buonocus: snexTpudeckue SBICHHS B JKUBOW MPUPOJE, KOJIeOATENbHBIE IBMXKEHHS B JKMBOW MPUPOJE, ONTUYECKUE
ABJICHUS B JKMBOM IPUPOJE, AEUCTBHUE PAIUALIMHU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEGHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 0O0pa30BaHUs
KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: MarHuTHBIE TIONIOCA 3eMITH, 3aJI€KH MAarHUTHBIX PYI, (POTOChEMKA 3€MHOM MOBEPXHOCTH, MPEACKa3aHUe
3eMJICTPSCEHU.

Texnonoeus: TAHUM IEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOABUTaTENb, MHAYKIIMOHHAS NI€Yb, paaap,
paauoNpUEMHUK, TENEeBU30p, aHTeHHa, TenegoH, CBYU-meub, MpOEKIIMOHHBIN armapaT, BOJOKOHHAs OMNTHKA, COJHEYHAsS
Oarapes.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INTPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue y4yeOHoro mpenMera «Dusnka» Ha ypoBHE CpeaHero ooOmero oOpasoBaHus (0a30BbI YPOBEHB) TOJHKHO
00eCIIeUYHTh JOCTHKCHHE CIICAYIONIMX JTMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00Pa30BaTeIbHBIX PE3y/IbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOro mpemMera «DU3HMKay JTODKHBI OTpaKaTh TOTOBHOCTh M CITOCOOHOCTH
0o0yyJaromuxcsi PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEH TMO3UIMENH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIINM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMN, COOTBETCTBYIOIIHNX TPAAUIIMOHHBIM IEHHOCTSAM POCCUHUCKOTO OOIIECTBA,
paclIMpeHne )KU3HEHHOTO OIbITA U OMbITA JACSATEILHOCTH B MPOLECCE peAIU3alUA OCHOBHBIX HAIIPABJICHHUI BOCIUTATEIBHOM
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKOW TO3WUIMHA OOYYAFOIIETOCS KaK aKTMBHOTO W OTBETCTBEHHOTO WICHA POCCHUHCKOTO
00111eCTBa;

MIPUHSTUE TPATUIIMOHHBIX 00II€YEIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX TPaXKIAHCKOTrO OOIIECTBA, y4aCTBOBATh B CAMOYIIPABIICHUU
B 00pa30BaTeIbHON OpraHU3AlINH;

YMEHHE B3aUMOJCHCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMW NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON HICHTUYHOCTH, MAaTPHOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHUUCKHX YYEHBIX B O0MACTH (PUBHKU U
TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, THYECKOIO ITOBEACHUS;

CITIOCOOHOCTh OIICHUBAThH CUTYAIlMIO M MPUHHUMATh OCO3HAHHBIC PEIICHMS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHUCJIE B AEATEILHOCTU YUEHOTO;

OCO3HAHUE JINYHOTO BKJIAJA B TOCTPOSHUE YCTOMIMBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ICTETUKY HAYYHOT'O TBOPUYECTBA, MPUCYIIET0 (PU3HIECKON HAYKE;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEpEC K pa3InIHbIM chepaM MpoPecCHOHATLHON ASATEIHPHOCTH, B TOM UYHCJIE CBS3aHHBIM C (DM3UKOH W TEXHUKOH,
yMEHHE COBEPIATh OCO3HAHHBIN BBHIOOp Oyayiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC YKU3HCHHBIC TUIAHbI,

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHMUIO M CAaMOOOPA30BaHMIO B 001aCTH (DU3KMKHU Ha TIPOTSHKEHUU BCEH )KU3HH,

6) IK0JIOrH4eCKOro BOCIIMTAHUSA :

c(hOpPMHPOBAHHOCTH YKOJIOTHIECKOMN KYJIBTYPhI, 0CO3HAHUE TII00aTLHOTO XapaKTepa SKOJIOTHISCKUX MPOOIIeM;

IJIAHUPOBAHKUE W OCYIIECTBIICHUE JEUCTBUN B OKPYXAIOIICH cpejie Ha OCHOBE 3HAHMS 1I€JIEM YyCTOMUMBOTO Pa3BUTHS
YEeJI0BEUECTBA;

pacuIpeHre OIbITa ASATEILHOCTH SKOJOTHUECKON HAIPABICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUH 10 (PH3HUKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3UUECCKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOU JIeATeIIbHOCTH, TOTOBHOCTh B MPOIecce M3YUeHUs (PU3UKU OCYIIECTBIIAThH MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO AEATECIIbHOCTh MHANBUAYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble JJoruyeckue aeiicTBUA:
CaMOCTOATENbHO (OPMYIUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENEIIATh LENH ACSITEIbHOCTH, 33/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHKECHUS;



BBISIBJIATh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKUX SBJICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MPOOJIEMbI C YUETOM aHAIIM3a UMEIONTUXCSl MAaTEpUANIbHBIX U HEMAaTEepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATEIBLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATH PUCKU MOCIEICTBUI
NeATEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH Pa00OTy B YCIOBUSAX PEATbHOTO, BUPTYAJIHLHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebcKne 1eiiCTBUSA:

BJIQJICTh HAYYHOM TEPMHUHOJIOTUEH, KITIOUEBBIMU MOHATUAMH U METOAaMU (PU3NYECKON HAYKH;

BJIJICTh HABBIKAMHU YYEOHO-MCCIIEAOBATEIBLCKOW U MPOEKTHOM NEATETLHOCTH B 00JACTH (PU3MKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOMCKY METOJ/IOB PEIIeHUs 3a7ad (PU3MUECKOro COACpKaHUs, TPUMEHEHUIO Pa3InYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJIAMH JIEATEIILHOCTH 1O MOJTYYECHHIO HOBOTO 3HAHUSI, €r0 MHTEPIPETALIUU, TPEOOPA30BAHUIO U PUMEHEHUIO
B Pa3IMYHBIX YUEOHBIX CUTYAIHMSIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBIABJISITh TPUUMHHO-CIICICTBEHHBIE CBS3W W aKTyaJU3UpPOBaTh 3aJlayy, BbIIBUIAaTh TMIOTE3y €€ PEUICHUS, HAXOAUTh
apryMEHTHI JJIs1 JOKA3aTeIbCTBA CBOMX YTBEPIKIICHHI, 3aJaBATh NapaMETPhl U KPUTEPUU PEIICHUS;

aHaJTM3UPOBATh TOJIYUYCHHBIE B XOJIE€ PEIICHUS 3aJaud pPe3yJibTaThl, KPUTUUYECKH OIIEHHWBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BaTEIbHOM JEATEIHLHOCTH, B TOM YHUCJE MPU N3YYCHHUU
bu3uKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBIN OIBIT;

YMETh TIEPECHOCHUTH 3HAHUS TT0 (PU3HUKE B IPAKTUUCCKYIO 00JIACTh KU3HEICATCILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI 3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEITIaraTh OPUTHHAIBHBIE MOIXO/bl U PEUICHNUS,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PELICHUSI.

Pabora c nnpopmanueii:



BJIQ/ICTh HABBIKAMHU TIOMY4YeHHUS WHPOpMAIUH (PU3NICCKOTO COACPKAHHWS W3 HMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISATh IOUCK, aHaJIW3, CUCTEMATH3aIlUI0 U WHTEPIPETAIUI0 HHPOPMAIMN PA3INYHBIX BHIOB U
(dhopM mpeaCTaBICHUS;

OILICHUBAThH JOCTOBEPHOCTh HH(OPMAIIHH;

UCIIONIb30BaTh CpelICcTBa WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX ¥ OPTaHU3AIMOHHBIX 3a71a4 ¢ COOTI0CHIEM TpeOOBaHN A)PTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UUECKOTO COJICPIKAHUSA B PAa3IMIHBIX (popMarax ¢ ydéToM Ha3HaueHUsS MH(POPMAIUU U IEICBOU
ayJIMTOPUH, BBIOMpAst ONTHUMAILHYIO (OpMY MPEICTABICHUS M BH3yaTU3alllu.

KoMMmyHukaTHBHBIE YHUBeEpPcaIbHbIE YueOHbIe 1eiiCTBUS:

OCYIIECTBISITH OOIICHNE HA YpoKaX (DU3UKHU M BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKYA KOH(MIMKTHBIX CUTYalUil U CMAT4aTh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCHOIb30BAHUEM SI3BIKOBBIX CPECTB;

MOHUMATh W UCTIOJIh30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHANBUAYATbHON PaOOTHI;

BBIOMpATh TEMATUKY U METOABl COBMECTHBIX JACHCTBHUI ¢ yu€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaKIOTO 4JICHA
KOJUJIEKTUBA;

NPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPAMHHUPOBATH JEUCTBUS MO €€ JTOCTHKEHUIO:
COCTaBJIATh IUIAH JEHCTBUM, pacHpelessaTh pojid ¢ y4yéTOM MHEHUH YYaCTHUKOB, OOCYKJaTh pPE3yJbTaTbl COBMECTHOM
padoThI;

OILICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXIOTO YYaCTHHKA KOMaHIbl B OOLIUIl pe3ynbTaT Mo pa3paboTaHHBIM
KpUTEPUSIM;

npeiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C MO3ULIUU HOBU3HBI, OPUTHHATIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETMUYECKOE IIOBEJCHUE B PA3NUYHBIX CUTYalUsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM.



PeryasiTuBHbIE YHUBeEpCAJbHbIE Y4eOHbIE el CTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IO3HABATEIBHYIO JIEATEIHHOCTh B 00JacTH (U3UKKM M aCTPOHOMHH, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOATENILHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3aJ1ay, TUIAH BBITIOJHEHUS MPAKTHYECKOM
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEANOUTEHU;
JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;
pacIMpATh pAMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIUYHBIX MPEIOUYTCHHI;
JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIIICHHUE;
OIICHUBATh TPUOOPETEHHBIN OTIBIT;
CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO J3PYAWINH B 007acTH (HU3UKH, TOCTOSHHO IIOBBINIATH CBOM
00pa30oBaTENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYallUMsIM, BHOCHUTb KOPPEKTUBBI B JESTEIBHOCTb, OIICHHUBATH COOTBETCTBUE PE3YyJIHTATOB
HETISIM;
BJIa/IETh HABBIKAMU TIO3HABATEIbHOM pe(IeKCUN KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUNA U MBICTUTEIBHBIX IIPOIECCOB,
WX PE3YJIbTaTOB U OCHOBAHMIA;
MCIIOJIb30BATh TPUEMBI peICKCUM ISl OLIEHKU CUTYallUuU, BHIOOpA BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI APYTHUX MIPU aHAIU3E PE3yJIbTAaTOB ACATEIbHOCTH;
MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JTOCTOMHCTBA;
MIPUHUMATh MOTHBBI H apTYMEHTHI APYTHX MIPH aHAIA3E PE3yJIbTAaTOB ACATEIBHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.
B npouecce noctuxkeHus! TMYHOCTHBIX PE3YyJIbTATOB OCBOCHMSI MPOrpamMMbl MO (PU3UKE ISl YPOBHSI CPEAHETO OOIIEro
o0Opa3oBaHusl y 00y4aronuXcsi COBEPIICHCTBYETCS IMOIIMOHATIBHBIN HHTEIIEKT, IIPEANnoIaralonmi cqpopMupoBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO CHOCOOHOCTh MOHHMMATh CBOE AMOLIMOHAIBHOE COCTOSHHWE, BUAETH HAIpPaBJICHUS
pa3BUTHUSL COOCTBEHHOM SMOIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATHh OTBETCTBEHHOCTh 3a CBOE IIOBEJECHUE,
CIIOCOOHOCTB aIaNITUPOBATHCSA K SMOLMOHAIBHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALM{, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHUIO LENM U yCHEXy, ONTUMHU3M, MHUIUATUBHOCTD,
YMEHUE JEUCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEW;

AMIIATUHM, BKIIOYAIONIEH CHOCOOHOCTh NOHMMAaTh 3MOILMOHAIBHOE COCTOSHHE JIPYTUMX, YYUTBHIBaTh €ro Ipu
OCYIIECTBICHUH OOIIEHNUs, CHOCOOHOCTh K COYYBCTBUIO U COTICPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpAaUBaTh OTHOIICHUS C JPYTMMH JIIOJbMH, 3a00TUTHCA,
IPOSIBIISATH UHTEPEC U pa3periaTth KOHQIUKTHL

INPEJIMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 10 kjacce nmpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMHPOBAHHOCTH
y 00y4aromuxcst yMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEpPax PoJib U MeCcTO (U3UKKU B (DOPMUPOBAHMHM COBPEMEHHON HAayYHOM KapTHHBI MHUpa, B
Pa3BUTHHU COBPEMEHHOW TEXHUKHU Y TEXHOJIOTUH, B TPAKTUYECKOM JEATEIbHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI MPUMEHEHUs] M3YYCHHBIX (PU3HUECKHUX MOJENeH: MaTepuaabHas TOYkKa, MHEpIHaIbHAs CHUCTEMa
otrcuéra, aOCOJIOTHO TBEPIOC TENO, WACATBHBIN Ta3, MOJETU CTPOCHUS Ta30B, JKUIKOCTEH W TBEPIBIX TEJ, TOUYCHHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHUH PU3NUECKUX 3a]1ay;

pacrio3HaBaTh (u3nueckue siBJaeHUsS (MPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXaHMKH, MOJICKYJISPHO-
KWHETUYECKOM TEOPUM CTPOECHUS BEIIECTBA W JJICKTPOJUHAMUKH: PABHOMEPHOE M PABHOYCKOPECHHOE MPSMOJIMHEUHOE
JBIKEHUE, CBOOOTHOE TAJCHHE TEJl, ABMKCHUE IO OKPY)KHOCTH, WHEPITUS, B3auMoaecTBUe Tel, Auddy3us, OpOyHOBCKOE
JIBIKEHUE, CTPOCHHE JKHIKOCTCH W TBEPABIX TEJ, M3MEHCHHE O0BhEMa Tela TpH HarpeBaHWM (OXJIaKICHUH), TEIJIOBOE
paBHOBECHUE, UCTIAPECHUE, KOHACHCAIMS, TIJIaBJICHUE, KPUCTAIUIA3ALMS, KATICHUE, BJIa)KHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHUS



rasza IIpyA €ro HarpeBaHuu B 3aKPBITOM COCYZE, CBSA3b MEXIY IIapaMeTpaMu COCTOSIHUSA ra3a B U30IPOLIECCaX, dIECKTPU3ALIUs
TeJl, B3aUMO/JICHCTBUE 3apsJI0B;

ONKCHIBATH MEXAHUUYECKOE JIBUIKEHUE, UCTIONb3Ys (DU3NUECKUE BETMUMHBL: KOOPAUHATA, YTh, IEPEMELIEHUE, CKOPOCTD,
YCKOpEHHe, Macca Teja, CHujla, UMIYJbC Tela, KHHETHUeCKas SHEprus, MOTEHIMallbHAs SHEPTHs, MEeXaHWU4ecKas paloTa,
MEXaHMYeCKass MOLIHOCTb; IMpPU ONHCAHUM NPAaBUIBHO TPAKTOBaTh (PU3MYECKUIM CMBICT HCIOJB3YEMBIX BEJIMYHH, HX
0003Ha4YEHUS U €AMHUILIBI, HAXOUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUMUHY C JPYTUMH BETUUMHAMU;

OIMHCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEN U TEIJIOBBIC SBICHUS, UCIONB3YS (PU3NYECKUE BEIMYMHBI: JTABICHUE
raza, TEMIIEpaTypa, CPEIHssl KUHETHYECKas JHEPrus XAOTHYECKOTO ABMIKECHHS MOJIEKYJ, CPEIHEKBAAPATHUYHAS CKOPOCTH
MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsSS SHeprus, padbora raza, Kod(Q(QUIMEHT MOJIE3HOIO JEHCTBUS TEIJIOBOIO
JABUTATENs; MPU ONKUCAHUU TMPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYECHUS U
€IMHULIBI, HAXOUTH (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIHUMHY C JPYTUMU BETUIMHAM;

ONKCHIBATh HM3YYEHHBIE JIEKTPHUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUYECKUE SBJICHHS (IIPOLIECCHI), HUCIOJIb3YS
¢bu3nuecKre BETUYMHBL: JJIEKTPUYECKUIN 3apsij, SJICKTPUUECKOEe ToJie, HAmpsHKEHHOCTh IMOJIA, MOTEHIMAN, pPa3HOCTh
NOTEHLMAJIOB; IPU OMHUCAHUU TMPABUIBHO TPAKTOBAaTh (PU3UUECKHM CMBICI HCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEINYUHAMY;

aHANIM3UPOBaTh (PU3UUYECKUE MPOLIECCHl U SABJICHMS, UCIOIb3Ysl (PU3MUECKHE 3aKOHBI M MPUHLUIIBI: 3aKOH BCEMUPHOTO
tarorenus, I, 11 u 11l 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPIUM, 3aKOH COXPAHEHUs UMITYJIbCa, IPUHIIUI
CYyHEPHO3ULIMM CHUJI, IPUHLIUI PABHOIPABUSA WHEPLUAIBHBIX CUCTEM OTCYETA, MOJEKYIAPHO-KMHETHYECKYIO TEOPUIO
CTPOEHMSI BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON SHEPTUU TEIUIOBOTO JABMKEHUS MOJIEKYJI C a0COIFOTHOM
TEMIIEpaTypoOy, MEPBbIA 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsiaa, 3akoH KyiioHa, mpu 3ToM
pa3nuyath CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTW4YecKoe BBIpaXEHHE U YCIOBHUS (TpaHuIbl, 00JacTi)
IIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPHUHLMIIBI JEHCTBUS MAallWH, IPUOOPOB M TEXHUUECKHUX YCTPOICTB; pa3ivyaTh YCJIOBUS HX
0€30MMacHOT0 UCIOJIb30BaHMsI B IOBCEHEBHON KU3HU;



BBITIOJIHATh DKCIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3UYECKUX SBJICHUH W MPOIIECCOB C MCIOJIB30BAHHEM MPSIMBIX U
KOCBEHHBIX H3MEPEHHM, Mpu 3TOM (PopMylIupoBaTh MpodieMy/3aadyy M THIOTE3y Y4EOHOro HKCIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pY0BaHHS, IIPOBOJIUTH OIBIT H (POPMYITUPOBATH BEIBOBI;

OCYIIIECTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIWYHMH, MPU 3TOM BHIOMpATh ONTHUMAIBHBINA CIIOCO0
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METO/IbI OIIEHKH IMOTPEITHOCTEN N3MEPEHUM;

MCCJIEI0BATh 3aBUCUMOCTH MEXAy (U3MUYECKUMHU BEIMYMHAMHU C HCIOJIb30BAHUEM IMPSMBIX W3MEPEHHM, MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YyJIbTAThI MOJYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYWH B BUAC TAOIUIl U
rpaduKoB, AIaTh BRIBOBI 11O pe3yJIbTaTaM UCCICIOBAHMS;

coOmro/1aTh MpaBuiia 6€30MacHOro TPyJia MpU MPOBEICHUN UCCIIEIOBAaHUNM B paMKax y4eOHOTo dKCIEepUMEHTa, y4eOHO-
MCCJIEIOBATENIbCKOM M TMPOEKTHOM JESITENIbHOCTH C MCIOJIB30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1aOOPAaTOPHOIO
000pyI0BaHU4,

pemarh pacy€THBIC 3a7]a4M ¢ SBHO 3aJaHHON (PU3NYECKON MOJIEBIO, UCTIONB3YS (PU3NYECKUe 3aKOHBI M MPUHITUIIBI, Ha
OCHOBE aHajiM3a YCJIOBHS 3aJa4yd BBIOMpATh (PU3MUECKYIO MOJENb, BBIACHATh (U3MYECKUE BEIMYUHBI W (POPMYIIHI,
HE0OXoAuMBbIC JUIsl €€ pEeIIeHHs], MPOBOJUTh PAcu€Thl M OIEHUBATH PEATBHOCTH MOJYYECHHOTO 3HAYCHUS (PU3HUECKOU
BEJINYUHBI,

peraTh Ka4eCTBEHHBIC 3aJaYl: BBICTPAWBATH JIOTHYECKH HETPOTHBOPEUMBYIO IIETIOYKY PACCYKIECHHUU C OMOpO Ha
M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKUE SBIICHUS;

WCIIOJIb30BaTh TPU pEHICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJIOTHMH JUJISl  TIOKCKA,
CTPYKTYPUPOBAHMS, WHTEPHPETAUA U TPEACTABICHUS Y4eOHOM M HAy4YHO-NOMYJSIpHOM WHGOpMAIMKM, MOJYYCHHOU H3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYy4aeMyto HH(pOpMaIuio;

MIPUBOJANTH IPUMEPHI BKJIa/Ia POCCUHUCKHUX U 3apyO0eKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHCHHUE TIPOIIECCOB
OKPYKAIOIIEer0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3MKE B IMOBCEIHEBHOW JKU3HU JIJIsi OOecredyeHus Oe30MacHOCTH IpHU
oOparieHuu ¢ mpudopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, JIJIs1 COXPAHEHUS 370POBbS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXaloIleH cpene;



paboTaTh B TpyMIe C BBHIMOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYIIbI, pallMOHAIHHO
pacnpenensaTh O0S3aHHOCTH W IJIAHUPOBATh JCSITEIBHOCTh B HECTAHJAPTHBIX CUTYaIMsAX, aJ€KBATHO OIICHUBATh BKJIaj
KaXJIOTO U3 YIaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI.

K xoniy o6yuenus B 11 Kjacce nmpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMHPOBAHHOCTH
y 00y4aromuxcs yMEeHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAy4YHOW KApTUHBI MHpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKM M TEXHOJIOTMW, B IPAKTUYECKOW MAEATEIBbHOCTH JIOJACH, LEIOCTHOCTh U E€IMHCTBO
bu3nyecKoil KapTUHBI MHUPA;

YUUTHIBATH TPAHUIBl MPUMEHEHHUS W3YUYEHHBIX (PU3UYECKUX MOJEJCH: TOUCUYHBIM SJIEKTPUUYECKHUM 3apsii, JIyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, sI€pHAsi MOJICNIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO Si/[pa MPH pelieHun (PU3NIeCcKux 3ajay;

pacro3HaBaTh (PU3NYECKUE SIBJICHUS (IIPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB AJICKTPOJAMHAMUKU U KBAaHTOBOM
(GU3UKA: 3IEKTpUYECKas TMPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aWMOJCHCTBHUE
MarHuTOB, 3JIEKTPOMArHUTHAs WHAYKIUS, JCHCTBHE MArHUTHOTO IOJS HAa TPOBOJHUK C TOKOM W ABWXKYIIUWCS 3apsi,
AIIEKTPOMATHUTHBIE KOJIEOAHWS W BOJIHBI, MPSIMOJUHEHHOE pacCIpOCTpAaHEHHWE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTepdepeHius, audpakius W MoJsSpu3alus CBeTa, Aucrnepcus cBera, GoTtodnekrpudeckuid 3¢ dext (poroaddekr),
CBETOBOC JIaBJICHWE, BO3HMKHOBCHHE JIMHEHYATOrO0 CIIEKTpa aTroMa BOJOPOJaa, €CTECTBEHHAas H HCKYCCTBEHHAs
PaIOaKTUBHOCTE;

OMKCHIBATh U3YUCHHBIC CBOMCTBA BEIIECTBA (IJIEKTPUUECKUE, MATHUTHBIC, ONITUYECKHE, DIIEKTPUUECKYIO TTPOBOJUMOCTD
Pa3IUYHBIX CPENl) U BJICKTPOMATHUTHBIE SIBJICHUS (IMPOIECCHI), UCTONB3Ys (PU3NYECKUE BETUUYUHBI: AICKTPUUECKUN 3apsij,
CUJIa TOKa, DJIEKTPUUYECKOE HAMPSIKEHUE, SJIEKTPUUECKOE CONPOTUBIICHUE, PA3HOCTh MOTEHIIUAIOB, AJICKTPOIBIKYIIAs CUJIa,
paboTra TOKa, WHIYKIAS MAarHUTHOTO TMOJsA, cwia Awmmepa, cuia JlopeHIla, WHAYKTHBHOCTh KaTYyIIKH, JSHEPTHUS
ANEKTPUYECKOTO M MarHUTHOTO TIOJIeH, TIEPHOJT W YacToTa KoJieOaHWH B KOJIeOATEILHOM KOHTYpE, 3aps] W CHja TOKa B
MPOIIECCEe TAPMOHMYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuM, (POKyCHOE pacCTOSTHUE U ONTUYECKAas CHJIa JIMH3bI, IPU ONUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKUI CMBICI MCHOIB3YEMbIX BEITUYMH, UX 0003HAUCHHUS M €IUHUIIbI, YKA3bIBaTh (OPMYIIbI,
CBS3BIBAIONIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMU BEIMUYUHAMU;



ONKCHIBAaTh HW3YYCHHBIC KBAHTOBBIC SBIICHHS M IIPOIECCHI, HCIONB3yS (DHU3NUCCKUE BCIMYMHBL CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCcTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IIEPUO/ ITOIypaciajga, SHEPrus CBI3U
aTOMHBIX SJEp, IIPH ONMHCAHWH IMPABWIBHO TPAKTOBaTh (M3MYCSCKUN CMBICI HMCIOIB3yEMBIX BEIWYHH, WX O0O3HAUCHUSA U
CIMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINC JAHHYIO (DH3UYECCKYIO BEIIMYMHY C JPYTMMH BEJIUYMHAMH, BBIYHCIIATH
3HaYCHHE (PU3NUCCKON BEIUUHMHEL,

aHAIM3UPOBaTh (PU3NUYSCKHE MPOIICCCHI U SIBJICHUS, HCIOIL3Ys (DU3UUYCCKUE 3aKOHBI M IMPUHIUIIBL: 3aKOoH OMa, 3aKOHBI
MOCJICZOBATEIPHOTO ¥ IMAPAJLICIIBHOTO COCAMHCHHS ITPOBOJAHHMKOB, 3akoH Jlkxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIMH, 3aKOH NPSIMOJIMHEHHOTO PaclpOCTPAaHCHHUS CBETa, 3aKOHbI OTPaKCHUS CBETA, 3aKOHBI IPCIIOMIICHHS CBETA,
ypaBHCHUE DWHINTEHHA 11 poTodddekTa, 3aKOH COXPAHCHHUS DHEPrUH, 3aKOH COXPAHCHHUS MMITYJIbCa, 3aKOH COXpaHCHUS
AIICKTPUYECKOrO 3apsijia, 3aKOH COXpaHEHHs MacCOBOr'0 YHCIIA, OCTYJIaThl bopa, 3aK0H paJIMOaKTHBHOTO pacmajia, IMpu 3TOM
pa3januaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE M YCJIOBHS (TpaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OIIPEICIIATH HAPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJISI IPOBOTHUKA C TOKOM, CHIIBI AMITepa u cviibl JIopeHIa;

CTPOUTH U OMKCHIBATh H300paXKECHUE, CO31aBacMOC INTOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTBI 10 HCCJICAOBAHHMIO (DM3UYCCKUX SBJICHUN W IPOIECCOB C MCIOJIB30BAHHEM TNPSIMBIX M
KOCBEHHBIX H3MEpPEHHUI: IpH 3TOM (OpPMYyJIUPOBATH IMpoOseMy/3ajlady W THUIOTE3y y4eOHOro 3KCIepUMEHTa, COOMpAaTh
YCTaHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHHS, TPOBOJAUTD OMBIT U JOPMYTUPOBATH BHIBO/IBI,

OCYIICCTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPCHHUS (PU3MUYCCKHX BEIUYMH, IPH 3TOM BBIOMpATh ONTHMAJIBHBINA CIIOCOO
M3MEPEHHS M HCII0JIh30BaTh U3BECTHBIC METOIbI OIICHKH ITOTPEITHOCTCH H3MEPCHUN;

MCCJICI0BATh 3aBUCHUMOCTH (DM3UYECKUX BEIIMYMH C MCIOJb30BAHUEM MPSIMBIX U3MEPEHUI: IIPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHUPOBAThH PE3YJIbTATHI OJYUYESHHOM 3aBUCUMOCTH (DM3HYECKUX BEJIUYHMH B BHJIE TAOJHIl M TpaduKOB, Je1aTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIICIOBAHUS;

coOJII0/1aTh MpaBIa OE30IIaCHOTO TPY/Ia MPH IIPOBEICHUH UCCIICIOBAHUHA B paMKaX y4eOHOIO SKCIIEpUMEHTa, yaeOHO-
HCCJICIOBATEIIbCKOM M TPOCKTHOM JESATCIIBHOCTH C MCIOJb30BAHUEM HW3MEPHTEIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyT0BaHUS,



pemath pacy€THbIC 3aJ]a4M C SBHO 33JJaHHON (PU3NYECKON MOJIEBIO, UCTIONB3Ys (PU3NYECKHUE 3aKOHBI M MPUHIIUIIBI, Ha
OCHOBE aHaliu3a YCJIOBHS 3aJa4d BbIOMpATh (PU3MUYECKYIO MOJIENb, BBIACHATh (U3MUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOUMBIC JJIsi €€ pEeIICHUs], MPOBOJUTH PACUEThl U OIICHUBATH PEATLHOCTh IMOJYYEHHOTO 3HA4YC€HUS! (HU3UYECKOU
BEJINYUHBIL;

pelmaTh KaueCTBEHHBIC 3a/lauyd: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LIETMIOYKY PACCYKICHUH C OMOPOW Ha
M3Y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

WCIIOJIB30BaTh TIPH  PEIICHUH YYCOHBIX 3a7a4 COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJOTHH I TIOWCKA,
CTPYKTYPUPOBAHWS, WHTEPIPETAMA W TPEACTABICHUS Y4EeOHOW M HAy4YHO-TIOMYJSIPHOW WHGOpPMAIMH, TOJYYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTy4aeMyto HH(OpMaIuio;

OOBSCHATH MPHUHIUIIBI ACHUCTBUSL MAIIUH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3auvarh yCJIOBUA UX 0E€30MacHOTro
WCTIOJIB30BaHUs B TTOBCETHEBHOM JKU3HU;

MPUBOANTH TPUMEPHI BKJIaJa POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B DPA3BUTHEC HAYKH, B OOBICHCHHUE
MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3MKE B IMOBCEIHEBHOW JKU3HU Il OOecredyeHus 0e30MacHOCTH MpHU
oOparieHuu ¢ mpudopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, JIJII COXPAHEHUS 37J0POBbS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CPEJIE;

paboTaTh B TpymIie C BBIMNOJHEHUEM Pa3IMYHBIX COLMAJBHBIX POJICH, MIaHUPOBATh PAOOTy TPYyMIbI, PalOHAIBLHO
pacnpenensaTh O0S3aHHOCTU W IJIAHUPOBATh JCSTENBHOCTh B HECTAHJAPTHBIX CUTYaIMsX, aJC€KBATHO OIICHUBATH BKJIAj
KaXXJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/nn P Kontpoabubl | I[lpakTuyeckn (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThl e padoThI
pecypcsbl
Pazgen 1. DUSUKA U METOAbl HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa ¥ METOAbl HAYYHOI'O TTO3HAHUS 2 bubmorexa HOK
' g ya https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hunanka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7i41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKVYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 bubnnorexa [IOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 10 1
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuoreka [JOK

dazoBrIe IEPEXO0abl

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

Hroro no pazneny 24
Pasznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
4.1 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
ITocTOSIHHBIN 3JIEKTPUYECKUI TOK. TOKH B bubnuorexa [JOK
4.2 12
pa3JIMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbIie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOJIUHAMUKA
11 MarunuTtHoe noJjie. JIeKTpOMarHuTHast 1 | 3 bubnnorexa [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHUE U JIEKTPOMAarHUTHBIE 9 1 bubnunoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
)9 MexaHU4eCKHUE U JIEKTPOMAarHuTHbIC 5 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
23 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CTIEITUATTBHON TEOPUHI 4 1 bubnnorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKU 6 bubmmorera [JOK

https://m.edsoo.ru/7f41c97¢
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bubnnoreka [IOK
4.2 4
Crpocnue atoma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOC A7pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNIEMEHTHI aCTPOHOMUU M acTPOhHU3UKH 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061aroiiee TOBTOPEHHE 4 ngg;i?:;;grou}i 41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos 1 JIeKTPOHHbIE
ara
Ne Tema ypoka Kontpoin IIpakTHyec uzyven ungpoBsie
n/n Bceero HbIE KHe oOpa3oBaTejibHbIE
usl
padoThI padoTbI pecypchl

| ®usuka — Hayka o npupoje. Hayuneie 1 bubnnorexa [JOK
METOBI ITI03HAHUA OKPYIKAIOIIETO MUPaA https://m.edsoo.ru/ff0c32¢2
Poub 1 MecTo (pu3uKu B GopMUPOBAHUN

. . bubnnorexa [JOK
2 COBPEMEHHOW HAYyYHOUW KapTHUHBI MUpPA, B 1 httos://med 1 063366
. . ps://m.edsoo.ru/ff0c33e
MPAKTUYECKON JeATEIbHOCTH JIIOICH
Mexanudeckoe ABUKEHUE.

3 OTHOCHTEIIFHOCTh MEXaHHYECKOTO 1 bubmuoreka [JOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

. bubmuorexa [JOK

4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1 1

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6numoreka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0c372¢

6 CBoOoHOE majieHue. Y CKOpeHue 1 bubnnorexa [JOK
CBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. [[puxenue 1 bu6mmoreka [IOK
MaTepuaibHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOcUTEeNnbHOCTHU ["anumest. BuG OK

. nonamorexa
8 NuepunaneHelie cuctemsl oTcyera. [lepBbii 1 1
U https://m.edsoo.ru/ff0c3be8
3akoH HploToHa
9 Macca tena. Cuna. [IpuHuun cynepno3unuu 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3be8

cui. Bropoit 3akoH HerotoHa juist
MaTepualbHON TOYKH

https://m.edsoo.ru/ff0c3be8

Tperuii 3akon HproToHA 151 MaTepUaTbHBIX

bu6mmorexa [{OK

10
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUpPHOTo TAroreHus. Cumna bubnnorexa [IOK
TsikecTH. [lepBast kocMudecKkasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
yipy Y https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Koaddbunuent tpennsa. Cuina
13 con OTEIBJ'IGHI/IH 1} (11)/1(1),I[BI/I)KCHI/II/II) TeJa B bubmorexa HOK
P P https://m.edsoo.ru/ff0c3{76
AKUJKOCTHU WM raze
[TocTynarenbHOE 1 BpalaTebHOE JBUKEHUE
14 abCcoMIOTHO TBEPIOTO TeNa. MOMEHT CUJIBL. bubnuorexa [JOK
IInedo cumnbl. YcnoBusi paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynbsc MaTepuaibHOM TOUKH, CUCTEMBI
15 MarepualbHbIX ToueK. IMIynbce cuibl. 3aKOH bubnuorexa [JOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
PaGota u momHocTh cuibl. Kunernueckas
16 JHEPTHs MaTepuaabHOR Touku. Teopema 00 bubmorexa HOK
P P - P https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETUYECKOW SHEPTUU
[TorenumanbsHas sHeprus. [loreHnnanpHas
17 SHEPTHUs YIPYro AepOopMUPOBAHHON bubnuorexa [JOK
npykuHbl. lloTeHnanbpHas sneprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U TTOBEPXHOCTH 3eMIIH
18 IloTeHManbHBIE M HEMOTEHIIMAIBLHBIC CHUJIBI. bubmuoreka [JOK

CBs3b pa6OTbI HCIMIOTCHIHUAJIBHBIX CUJI C

https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c3be8
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M3MEHEHUEM MEXaHUYECKON DHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKOHN JHEPTrUn

19

Jlaboparopnas padota «lcciemoBanue cBsi3u
pabOThI CHITBI C I3MEHEHHEM MEXaHUIEeCKON
SHEPIrUU Tejla Ha IPUMEPE PACTKCHUS
PE3MHOBOTO JKTyTa»

20

KonrtponsHas padora no teme «KunemaTuka.
JuHamuka. 3aKOHbI COXpPaHEHHUS B
MEXaHHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO’KEHHST MOJICKYJISIPHO-
KWHETU4eCKol Teopun. bpoyHoBCcKoe
nskenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKCHUS U B3aUMOJICHCTBUS
4yacTHIl BeniecTBa. Moieny CTpOSHHsI Ta30B,
XKUJIKOCTEH U TBEPABIX TEI

23

Macca monexyn. KonnuectBo BemiecTsa.
[TocTostHHast ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenscus

25

WUneansusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AbGcoutoTHas TeMiepaTrypa Kak Mepa
CpEeHEW KMHETUYECKON YHEPTUN JBUKEHUS
MOJIEKYJI. YpaBHeHHEe MeHieneeBa-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JanpToHa. ['a30BbIe 3aKOHBI

28

Jlaboparopnas pabota «MccnenoBanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCUMOCTH MEX]y ITapaMeTpaMmu
COCTOSIHMSI Pa3pEKEHHOIO ra3a

I/ISOHpOHeCCH B MACAJIBHOM I'a3€ U UX

bu6mmorexa [{OK

29
rpaduieckoe npecTaBIeHre https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOJUHAMUYECKON
30 CHUCTEMBI M CLIOCOOBI €€ N3MEHECHHUSL. bubmuoreka [JOK
KonuuecTtBo Termnotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUs OJJHOATOMHOIO MJI€aJLHOTO Ta3a
31 Bunpl Tennonepenayun bubmorera [JOK
A ped https://m.edsoo.ru/ff0c5¢c36
VY nenbpHast TEMIO0EMKOCTH BEIIECTBA.
32 KonuuecTBo TEIUIOTHI MPH TEIIONEpeaade bubmorexa HOK
. P peate. https://m.edsoo.ru/ff0c5¢36
AnnabaTtHbIi TIpoliecc
1 [lepBblii 3aKOH TEPMOAMHAMUKH U €TO bubnuotexa [JOK
MPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs po1ieccoB B MPUPOIE. bubmuorexa [JOK
Bropoii 3akoH TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictus u KI1J{ Termooit bubmuoreka [JOK
MaIllMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIT{
37 DKOJOTHYECKHE MPOOIEMbI TeTNIOIHEPTeTUKU
n Oo6o06matomuii ypok «MoekysipHast bubnnorexa [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKID https://m.edsoo.ru/ff0c6938
KonrponsHas padora o Teme
39 «MounekynspHas pusuka. OCHOBbI bubmmorexa LIOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKID)
bubnnorexa [JOK
40 [TapooOpa3oBaHue ¥ KOHICHCAIIHSL. 1

https://m.edsoo.ru/ff0c63b6
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Hcnapenue u xunenue

AOCONIOTHAA U OTHOCUTENIbHAS BIaKHOCTD

bu6mmorexa [{OK

41
Bo3ayxa. Hacelennsiit nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimyeckue u
4 amopdHbIe Terna. AHU30TPONUS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuJaKue KpUucTaJlIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
43 [ImaBnenue n Kpucramum3anus. Y aAeiabHast bubnuorexa [JOK
teruiorta miapneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmorexa [{OK
44 YpaBHEHHE TEIJIOBOro OaaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIEKTPUIECKUH 3aps. bubnuorexa [JOK
JIBa BUa 3IEKTPUUECKUX 3aPsAI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUDTEKTPUKH U
46 H(I:JI OBOIHUKU BaK(I:H COXPaHEHUs bubnmnorexa [IOK
P ' P https://m.edsoo.ru/ff0c6bee
AIEKTPUIECKOTO 3apsiaa
47 B3aumogeiictBue 3apsnoB. 3akoH Kyiona. bubnnorexa [JOK
TouYeuHBIi 2JEKTPUYECKHN 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
48 [TpuHIMIT Cyneprno3uIMU ANEKTPUUECKUX bubmmorexa [IOK
p UH ynep 1 . p https://m.edsoo.ru/ff0c6df2
nosier. JInauu HanpsKEHHOCTH
49 PaGota cuit 31eKTpoCTaTUYECKOro MmoJsl. bubmuorexa [JOK
Ilorennuan. Pa3HocTh HOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKYN U AUDIIEKTPUKH B
50 3JEKTPOCTATUYECKOM I10JIe bubmmorexa [HOK
p ' https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi IpOHUIIAEMOCTb
N bubnuotexa [JOK
51 DnekTpoéMKkocTh. KoHiencaTop 1

https://m.edsoo.ru/ff0c7126
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52

ONeKTPOEMKOCTb IIIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padora "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMT IEUCTBUS U TIPUMEHEHHE
KOHJICHCATOPOB, KOIMUPOBAJILHOTO anrapara,
CTPYHMHOIO IPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE DJICKTPOIIPHOOPOB

55

DIEKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanusl. [loctosHubIil Tok. Cuna
toka. Hanpsbxenue. CornporuBieHue. 3aKoH
Oma jy1st ygacTka 1enu

56

[TocnenoBarenbHOE, ApaIICIBHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOIHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIIAHHOTO COSIMHCHHSI PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenua

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7838

58

3axon OMa Jy1s ITOJIHOM (3aMKHYTOI)

aeKTpudeckon nenu. Koporkoe 3ambikaHue.

Jlaboparopunas pabota «M3mepenue 31C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUSI

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7ae0

59

DeKTpOHHAs TPOBOAUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTD COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTYPHl.
CBepXnpoBOIUMOCTD

60

OnexTpuueckuil TOK B BakyyMe. CBolicTBa



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JJIEKTPOHHBIX IIyYKOB

HOJ'IprOBOI[HI/IKI/I, X COOCTBEHHAT U

. bubmuoreka [JOK
61 MpUMecHas MpoBoAUMOCTh. CBOMCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoa. [1omynpoBoJHUKOBBIE TPHOOPEI
DIEeKTpUYECKHUI TOK B pacTBOpax u
6 paciuiaBax 3JICKTPOJIMTOB. | bubmuoreka [JOK
DJIEKTPOJIUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUYECKUI TOK B razax.
. . bubmuorexa [JOK
63 CamocCTOsITEIbHBIA U HECAMOCTOSI TEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [Inazma
DNeKTpUYECKHe MPUOOPHI M YCTPOMCTBA U MX
64 1 aKTIqucxoe 1} IEMGHSHI/IG yH Ia)BI/IJ'Ia 1 bubmorexa HOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
bubmuoreka [JOK
65 O6o0maromui ypok «JIeKTPOIUHAMUKAY 1
HHaromH yp PO https://m.edsoo.ru/ff0c88be
KontposbHas pabota mo teme
66 «Qnekrpocraruka. [locrosHHbII 1 bubnuorexa [JOK
AJIEKTpUYECKUM TOK. TOKH B pa3IMyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHrliit ypok. KontponbHas pabota mo 1 bubnuorexa [JOK
Teme "DIeKTpoIuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHEIiT ypok. Q000NN YPOK TIO | bubnnorexa [JOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KIIACC

KoanuecTBo yacos 1 DJIeKTPOHHBIE
ara
Ne T Kontpoun uuppoBbIe
€Ma ypoKa HpaKanec H3Y4YeH
n/n Bceero HbIE oOpa3oBaTe/ibHbIE
KHe padoTpl | HA
padoThI pecypchl

[TocTossHHBIC MArHUTHI U UX

| B3auMojieiicTBue. MaruutHnoe nose. Bektop | bubnmoreka [JOK
MarHUTHOW UHAYKUHUH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarnuTtHoe 1oJie TPOBOHUKA C TOKOM. Bu6 110K

. nOJIMoTEKA
2 OmneiT Opcrena. Bzaumopeiicraue 1
https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlabopaTtopnast pabora «3yuenue | 1 bubnmnoreka [JOK
MAar"HuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIs1 HA MPOBOJIHUK C

4 tokoM. Cunta Amriepa. JlaboparopHas pabora | 1 bubmuorexa [JOK
«HcciaenoBanue IeNCTBUS IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS Ha BuG 10K

nOJIMOTEKA
5 JBUKYILYIOCS 3apsKeHHY0 yacTuly. Cuna 1 httos://m.ed jr——
PS://M.€dS00.1ru C

Jlopenma. Pa6ota cuitbl Jlopenia
OnekTpoMarouTHas uHAyKus. [lotok

6 BEKTOpa MarHuTHOM uuaykuuu. IC 1
WHIYKIWU. 3aKOH 3JIEKTPOMAarHuTHOM
uHaykuuu Papaaes

7 JlaboparopHas pabota «MccnenoBanue | 1 bubnmoreka [JOK

SABJICHUA SHGKTpOMaFHHTHOﬁ HHAYKOUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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NHAYKTUBHOCTB. SIBIE€HNE CAMOMHAYKIIHAH.
O/C camouHIyKIIMU. DHEPrUsi MArHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

bubnnorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTpoiuCTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTeNb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHLl, UHAYKIIMOHHAs II€Yb

10

O06o6marmuii ypok «MarauTHoe moJe.
aﬂeKTpOMaFHI/ITHaH HUHIAYKOUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab&82

11

Kontponbnas pabota no teme «MaruutHoe
noJie. DIEeKTPOMarHuTHasT WHIYKITUS

bubnuoreka [JOK
https://m.edsoo.ru/ffO0cad58

12

CBoOoIHBIE MEXaHUUECKHE KOIeOaHusl.
["apmonnueckue konebaHusi. Y paBHEHUE
rapMoHH4eckux kosnebanuii. [IpeBpaienue
SHEPTUU

bubnuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «MccrnenoBanue
3aBUCHMOCTH Tepro/ia MaJIbIX KojeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTH U MaccChl
rpy3a»

14

Konebarenbublit koHTYyp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJICOaHUs B HCAIbHOM
K0JIeOATEITbHOM KOHTYpPE. AHAJIOTHS MEXTy
MEXaHHYECKUMU U JIEKTPOMATrHUTHBIMHU
KOJIEOAHUSIMHU

bubnnorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruU B UIeaTbHOM KOJeOaTeIbHOM
KOHTYpE

bubnnoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBienue o 3aTyxaronux KojaeOaHUsgX.
BriHyX1eHHBIE MEXaHHYECKHE KOJIeOaHMUS.

bubnnorexa [JOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
AIEKTPOMArHUTHbIE KojeOaHus
[lepemennsblit Tok. CUHyCOUJAIbHBIN
17 NIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bu6mmoreka [IOK
TOKa. AMIUTUTYTHOE U JCHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAQUYEHHME CUJIbI TOKA U HAMPSIKEHUS
18 Tpauchopmarop. [IponsBoacTBo, nepenada u
noTpeOJIeHUE FIEKTPUIECKON SYHEPTUU
VYeTpoicTBO U MPAKTUYECKOE IPUMEHEHHE
19 ANEKTPUUECKOTO 3BOHKA, TEHEPATOpPA bubmmorexa [JOK
. https://m.edsoo.ru/ff0cc324
NEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay
DKOJIOTMYECKUE PUCKU ITPU MPOU3BOJICTBE
20 31eKTpo3Hepruu. Kynbrypa ucnosib30BaHus
3JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HU
MexaHnyeckue BOJHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. Cxkopocts bubmmoreka [JOK
pacupoCTpaHEHUs U JJIMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[lonepeunble U NPOJOJIBbHBIE BOJIHbI
” 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bu6mmoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DJIEKTPOMAarHUTHBIE BOJIHBI, KX CBOMCTBA U bubnmoreka [JOK
ckopocTs. [IIkana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUUIIBI paTUOCBSA3HU U TEICBUICHHUS.
PazButue cpencts cBsasu. Pagnonokamus
25 KonTponshast padota «KonebaHus u BOJTHBD) bubamorexa LHOK

https://m.edsoo.ru/ff0cc6{8
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[IpssMOnMHENHOE pacpOCTPaHEHHE CBETA B

26 OTHOPOIHOM cpene. ToueyHnlii HCTOYHUK buGnnorexa LIOK
P pene. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o06pakeHuil B IOCKOM bubmmorexa [JOK
) P P https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomiuenue ceera. [lonHOE BHyTpeHHEE
28 oTpaxxeHue. [IpenenbHblid yrodl MoJHOTrO bubmmorexa [TOK
p P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 JlaboparopHas pabota «/3mepenue bubnmoreka [JOK
MOKA3aTels MPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [ToctpoeHune n300pakeHUit B JIMH3E.
30 dopmyiia TOHKOH JUH3BL. Y BEIIMYCHUE bubmmorexa HOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlaboparopHas pabota «MccrnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)»
Hucnepcus ceeta. CII0OKHBIN cOCTaB 0€II0T0
32 ceera. l[er. JlaboparopHast pabota
«Habmoienne 1ucrepcun cBeTa»
3 WnTepdepenmus ceta. Audpakuus cera. bubnuoreka [IOK
JudpaxkuuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [Toriepe4HOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panuiibl TPUMEHUMOCTH KIIACCUYECKON
. bubmuorexa [JOK
36 MexaHukH. [locTynarsl ciennanbHONU TEOPUU

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTEILHOCTh OOAHOBPEMCHHOCTH.

bubmuorexa [JOK

37
3amesieHre BpEMEHH M COKPAIEHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM
38 yacTullbl. CBs3b MacChl C SHEPTUEH U bubmmorexa [TOK
HBL P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
19 Kontponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIIEAATBHOW TEOPUU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ff0cf610
40 ®otonbl. opmyna [1nanka. Dueprus u bubnmoreka [JOK
UMIyasc GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHe U HccaenoBanue Gorodrddekra. bubnmnoreka [JOK
Omneitet A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3akoHbl poTrodpdekra. YpaBHEHUE
42 QﬁHmTegl)Ha nq:[q)@oma@;ema «Kpacnas bubamorexa LHOK
g HEP https://m.edsoo.ru/ff0d015¢
rpanuma» Gorodpdexra
43 Hasnenue ceera. Onbitel [1. H. JIeOenena. bubnmnoreka [JOK
XHUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoHuCcTBa U MPAKTUYECKOE
44 npuMeHeHue: GoTorNeMeHT, GOTOAATUHK,
CoJTHE4Has OaTapes, CBETOIUO/]T
45 Pewenue 3amau no reme «2J1€MEHTHI bubmmoreka [JOK
KBAaHTOBOW OITHUKI) https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. OnbIThI
46 Pezepdopna no paccesHuio a-4actu bubmmorexa [JOK
pLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas moziens aroma
bubnnoreka [JOK
47 [Tocrynatsr bopa
TYATHL BOp https://m.edsoo.ru/ff0dOafa
43 Nznydenune u noriomniearne GOTOHOB MPH bubnmnoreka [JOK

nepexoae atoma ¢ OAHOI'O YPpOBHS SHEPTHUU

https://m.edsoo.ru/ff0dOafa
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Ha Apyrou. Bunsl ciektpos

49

BomnoBrle cBolicTBa yacTuil. BoJHEI e
Bbpoiins. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
W3JIyYEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca&

50

OTtkprITHE pagu0aKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaZOaKTUBHOTO U3Ty4YCHHUS

bubnnoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMmMa-u3TydCHHUS.

Brnusaue pPaaruOaKTUBHOCTHU HA ’KHUBLIC
OpraHnu3Mbl

52

OTKpbITHE IPOTOHA U HEUTpOHA. 130TOMBI.
Anbda-pacnaa. DNeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ["amma-
U3IyYeHUE

bubnnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sape. S nepHbie
peakiuu. Snepusiii peaktop. [Ipobremsl,
MEPCIIEKTUBBI, YKOJIOTUYECKUE ACTIEKThI
SAJIEPHOI SHEPTETUKU

bubnnoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpBITHE
o3UTpoHa. MeTobl HabI0IeHUS U
PETUCTPALIMU JIEMEHTAPHBIX YACTHII.
Kpyrasiii cron «PyHaameHTanbHbIe
B3auMoiecTBUsA. EAMHCTBO Qusnueckoi
KapTUHBI MUPA»

bubnnoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é31H0T0 HeOa. Co3BE31Us, IPKHE
3BE3/1bl, IUIAHETHI, UX BUAUMOE ABHKEHHE.
ConHeyHast cucTemMa
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56

Counue. ConHeuyHast akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/bI ITIaBHOM MOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMeHHBIC
MPEJICTABJICHUS O MIPOUCXOXKICHUH
spomrolru CoiHIa U 3BE3]

58

Muneunsiii [lyte — Hama ['anakTuka.
[Tonoxenue u npmxenne CosHua B
lNamaktuke. ['anmaktuku. YEpHbIE NBIPHI B
Apax rajlaKTUK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

60

Hepemennsie mpobiieMbl aCTpOHOMUU

61

KoHTponbHas pabora « DJ1€eMEHTHI
ACTPOHOMHUHU U acCTPOPHUIUKIDY

62

O6o6mmaromuii ypok. Pons ¢usuku n
aCTPOHOMHUH B S3KOHOMHUYECKOM,
TEXHOJOTHYSCKOM, COITMAIILHON M STHUECKOH
cdepax AesITeNbHOCTH YelIOBEKa

63

O6o6maromuii ypok. Pois u Mecto usuku
Y aCTPOHOMUU B COBPEMEHHON HAYYHOUN
KapTHUHE MUpa

64

O06o6mmaromuii ypok. Pons dpusndeckoit
TEOpHH B (POPMHUPOBAHUH TIPEACTABICHUHN O
du3nyecKoil kKapTuHe MUpa

65

O6o6maromuii ypok. Mecro pusuveckoit




KapTUHBI MUpPA B O0OLIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
IIpUpPOE

PesepBHBIil ypok. MarHutHoe 1noJie.

66 1
DNeKTPOMArHUTHAS WHITYKITHS
67 PesepBubliil ypok. OnTuka. OCHOBBI 1
CHEIHNAIbHON TEeOpUU OTHOCUTENBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usuka. | bu6mmoreka [{JOK

DNEeMEHTBI aCTPOHOMUU U acTPOhU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YUYEBHO-METOJNYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOT'O NPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

®dusmka, 10 ximacc/ Mskumes I'.4., [letpoBa M.A., CrenanoB C.B. u npyrue, OOIIeCTBO ¢ OTpaHHMYCHHOM
OTBETCTBEHHOCTBIO «/[PODAY»; AkimonepHoe odmiectBo «M3marensctBo «lIpocBerienner»

e ®usuka, 11 kmacc/ Msxkumes ['.4., IlerpoBa M.A., YrompHukoB O.C. u apyrue, OOIIECTBO ¢ OrpaHUYEHHOUN
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe odmectBo «M3narensctBo «IIpocsemnienue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

®dusuka. bazobiii ypoBenb. 10 knacc: Meroauueckoe nocooue/M.A. Tlerposa, B.B. Kynpssues. - M.: Jlpoda,
2019

° ®usuka. bazoBbiii ypoBeHb. 11 kiacc: Meroanueckoe mnocooue/M.A. Ilerpoa, B.B. Kyapssues. - M.:
[Ipocsemenne, 2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

e Poccuiickas snexkTpoHHas mkona https://resh.edu.ru/
[ ]
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