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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «@u3uka» B 00pa3oBaTeNbHBIX — opraHm3anusax —Poccuiickorn ~ Denepamu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeIbHOCTHOTO noaxoaa. [Iporpamma o ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOYYeHHs, a TAKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMud. B Hell ompenemsroTcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yNbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM YPOBHE, B TOM UYHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalOLIeM MUDE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XumHel, ouonoruei, ¢usmdeckoi reorpadueir u acrponomueil. Mcnonp3oBaHue M aKkTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPYU BHINOIHEHUH UMHU YYEOHBIX UCCIIEeI0BaHUI.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca pU3NKH 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOi HayKHU, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3UKH C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHUYECKHX M TEXHOJOTUYECKUX NPUII0KEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PA3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs NpoOJIeM pallMOHAIBHOTO IPUPOI0NOIb30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoil TeopuH, poau (YHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aluK 3KCIIEPUMEHTAIILHONW JesATeIbHOCTH oOydaromuxcs. i1 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaToOpHbIX PadorT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIle XKu3HH, TpeOyromme BbIOOpa (u3Mueckod MOAENW NJisi CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkenne 3TUX 1enel oOecrneyrBaeTcsl pelIeHHeM CIEAYIOMMX 3afad B Ipoliecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pasIMYHbIX 3a/Jad C SBHO 3aJaHHOM (u3nuyeckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKIX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHb) Ha YpPOBHE CpPEAHETO OOIIEro 0oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS
®usuka — Hayka O npupoje. HayuHele MeToabl MO3HaHUsA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHUS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunesle runores3sl. dusnueckue
3aKOHBI ¥ TeOpHH. [ paHUIIbl TPUMEHUMOCTH (PU3HUYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.
Ponp u Mecto (u3uku B (OPMHPOBAHHUM COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOICH.
Jlemoncmpayuu
Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.



Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBM)KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTo JABMKEeHHdA. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHOW TOYKH, UX MPOEKIUH Ha OCH CUCTEMBbl KoopauHaT. CioKeHue NnepeMenieHui u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IEPEMELICHUS MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHoe nBuKeHUE. JIBH)KEHME MATEpUAIBHOM TOYKM I1I0 OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JABUKECHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpoieHHOro Mo yrioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

HamnpagneHnne ckopocT py IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPENEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS ~ MEXAYy  NyTAMH,  [POWIECHHBIMM  TEIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIC IIPOMEKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocutenbHOCTH ["anmnes. [lepBoiil 3akoH HeroToHa. IHEpLnanbsHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA [I711 MaTepHalIbHBIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna Tsoxecth. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Buabl TpeHust (1mokosi, cCKoybxkeHHs, kadueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIEHUS
MIpY JIB>KEHUU Te€JIa B )KUJIKOCTHU WJIU Ta3e.

[TocTynaTensHOE M BpalaTeIbHOE ABM)KEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauleHus. llnedo cunbl. YCIIOBUSL paBHOBECHS
TBEPJIOTO TeENA.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: MOAIINUIHUKY, JIBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBNIeHNE MHEPIUH.



CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJI TPEHUS IIOKOSsI, KAUEHUS U CKOJIbKEHMSL.

VYcnoBus paBHOBECHs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aBrxkeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmanuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 6 MEXAHUKE

HNmnynsc MatepralbHOM TOUKHU (T€la), CUCTEMBl MaTepUaAIbHBIX TOYeK. MIMITylbc CUIbl U
M3MEHEHHUE UMITYyJIbCa Teja. 3aKOH COXPaHEHUs UMITYJbCca. PeakTHBHOE JBUKCHHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOH TOUYKU. TeopemMa 00 M3MEHEHMH KHHETHYECKOH
DHEPIHUH.

[TorennuanbHas sHeprud. IloTeHumanbHas sHeprus yrnpyro 1eGopMupoBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOI SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

[Tepexon moTeHLIMATBHON SHEPTHUH B KHUHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHWEM MEXaHMYECKOW SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojeneid. Macca u pasMmepbl moisiekyn. KonmuecTBo BemiecTsa.
[TocrosinHast ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UIeaNbHOTO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHeW KHHETHYECKOW JHEpruu



TEIJIOBOTO JBM>KeHMs vactul Trasza. Illkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30Xxopa, nzobdapa.

TexHuyeckue ycTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OpPraHWYECKUX COECIUHEHUII.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JaBJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsl 3HEprus TEPMOJUHAMHYECKOM CHUCTEMBbl U
criocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U paboTa. BHyTpeHHSs HEprusi 0JHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y 1eJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeaye.

[Tonstue o0 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I 'padudeckas naTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TeruioBeie MamuHbL. [IpuHIUIIEL 1eHCTBUS TeMIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeictBus terioBoi MamuHbl. [{ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEpruM Teja MpPH COBEPIICHWH DPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIAaTyHHOH TpyOke MyTEéM
TpeHusl (BUICOIEMOHCTPAIIHS).

M3meHeHne BHYTpEHHEH sHEpruM (TeMIiepaTyphl) Teia Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kuneHue. AOCOJTIOTHas U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yxa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Tejaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHeHue TeII0Boro 6agaHca.

TexHU4YeCKne YCTPOHCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTHU  TMOJYYCHHS COBPEMEHHBIX  MaTepuajioB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsana. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mosid. [IpuHmun cyneprno3unuu
AIIEKTPUYECKUX MoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PabGota cun osnektpocratueckoro mousd. Ilorennuan. PasHoCTh MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnekTpoéMkocTb. KonpeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJEHCATopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTUYeCcKast 3allnTa.

JINdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMAAM  IJIACTHH,
paccTOsSHUS MEX]ly HUMU U AUDJIEKTPUUECKOI MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydacTka LernH.



DneKTpruuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 371€KTPUIECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma amst
MOJTHOM (3aMKHYTOM) 2JIEKTpUIecKoi nenu. KopoTkoe 3aMblkaHueE.

DJNIEKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
Jucconanus. DIEKTPOIIn3.

DneKTpuueckuii TOK B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIN pa3psa. MoTHHUS.
IIna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONMPOTUBJICHMS, BAKYyMHBIH THOI, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATA
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue >IeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHWE TallbBAaHMYECKOTO
3JIEeMEHTAa U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSE TPOBOJIMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oCymIeCTBISIETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTHKH, OWOJOTHH, XHUMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JIMHEWHas (QyHKIus, mapabona,
runep6oma, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIMH HA OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OpraHU3MOB (BH/Ibl TEIJIONEPENAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBA METAJIIOB, SJICKTPOIUTHYECKAS JUCCOIIUAIUS, TAThBAaHUKA.

Tl'eoepaghus: BTaxxHOCTH BO3IyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBHKEHUHN C HCIOIb30BAaHHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTATellb BHYTPEHHETO CropaHus, NapoBas TypOuWHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MATCPpUAJIOB, B TOM YHUCIIC
HAHOMATepHaloB, W  HAHOTEXHOJOTHH,  OJEKTPOCTaTHuUecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

[locTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
Bekrop MarHuTHOM MHAYKUMHU. [IpUHIMN Cyneprio3uLMA MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOU
uHayKuy. KaptuHna muHui MarHUTHOW WHIYKITAHY TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarautHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa JAMHMA MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozaeiicTBie NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cwia Jlopenna, €€ MOAynbp UM HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne snekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABKYIIASI CHJIa CAMOUHYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTyIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JIvuHMM MHAYKIMY MarHUTHOTO MOJIS.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTB 3JICKTpOI[BI/DKyIJ_[eI71 CHUJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHHUS MAar"HuTHOI'O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONCOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHMueckue
kosnebanus. Ilepuon, uactora, ammumryna u  ¢asza kosebaHuil. IlpyXMHHBIH MasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAIOrusl MEXJy MEXaHMYECKUMHM M 3JIeKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHLHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxamomux KojeOaHUsIX. BbIHYy)XJeHHble MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemaya W HOTPEOJIEHUE 3IEKTPUUECKOW HSHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOoIIepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyiedaTenbHOM cCUCTEMBI (IPYKMHHBIA MM MaTeMaTHYeCKUM
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAampsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3NUCTOPA, KAaTYIIKW WHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHNAN 3IEKTPOIIepeSauH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBaHue 3aBUCUMOCTH MEPHOJA MANIbIX KOJI€OaHUI Ipy3a HA HUTU OT AJUHBI HUTU U
MaccChl Ipy3a.

HccenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IIOCJIEIOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL



MexaHndeckue BOJHBI, yCIOBUs pacupocTtpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
U januHa BoNHBL [lomepednple W mTpoaONbHBIE BONHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, MpeJIOMIICHUe, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37e€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIuOCBA3HU U TEJIEBUACHU. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH CPebl.

TexHuueckue ycTpouWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

HabGmronenue oTpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Halmronenue CBsi3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYAOW M YacTOTOM
Kosie0aHuM.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IMPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeitHOe pacipocTpaHeHrEe CBETa B OAHOPOJIHON Cpejie.
JIyu cBera. ToueUHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

Cobuparoniue M pacceuBarouie JHH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHJIa TOHKON NHH3BI. [locTpoeHre n300paxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cera. Judpakmuonnas pemérka. YcioBue HAOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuueckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA ~ amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs ONTUKA, JU(PAKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOEe pacHpocTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeta. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenue unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPUH OTHOCHTEIBHOCTH
I'paHuubl NMPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl cnenuanbHOW Teopuu
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHIUII
OTHOCHUTEIBHOCTH DHHINITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpAILEHUE AJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHSI TTOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUusl U UMIYIIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuia» dpotodrddekra.

JaBnenune cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M IpPaKTHUECKOE NpUMEHeHHue: (hoTorneMeHT, (POTOTaTUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporodddekra.

CBeToauoI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pezepdopna mo paccesHuto o -uactuu. IlmanerapHas
Mozenb atoMa. [loctymarel bopa. M3nmydyenue u mornomenue GoTOHOB MPHU MEpPEXojie aTroma ¢



OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buapl crnekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOJIOpOAA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKyispHO-BOJIHOBOM Ayalin3M.
CHoHTaHHOE U BBIHYKJEHHOE U3JIyYCHUE.
TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHBIA aHaIu3
(cTieKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabumroneHne nuHeHyaThIX ClIEKTPOB U3IY4ECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKA3bIBAIOLIME  CJIOXHOCTh  CTPOEGHHUS  sijpa. OTtkpbiTHE
panuoaktuBHOCTH. OnbITH Pezepdopra o onpeeneHuio cocTaBa paaAuoakTUBHOIO H3JIy4eHHs.
CgoiictBa anb(a-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPTaHU3MBI.
OtkpeiTue npoToHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usinyuenue. 3akoH
pazvoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. Jle@ekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SAED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAEpHON
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTBI SAEPHON SHEPTETHKH.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHuueckue ycTpoicTBa M NMpakTHUECKOe NMPUMEHEHHE: J03UMeTp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHA
Oranel pa3Butus acTpoHoMuu. llpuxkiiaqHoe UM MHpOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMMHU.

Bun 3Bé3nnoro HebGa. Co3Be3nus, ipkue 3BE3IbI, IUIAHETHI, X BUIUMOE JBUKEHUE.

CosHeyHast cucTeMa.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPHUCTHKHU. Jluarpamma «CIEKTPaJIbHBIA KIACC — CBETUMOCTBY». 3BE3MBI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTb «Macca — CBETHMOCTBY» IS 3BE3J TIJIaBHOM

NocJeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNUN U 3BotoLy CoslHIA U 3BE311. DTanbl XKU3HU 3BE3 L.



Muineunsiii [1yTe — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Paszberanme ramaktuk. Teopus
bonbuioro B3psiBa. PenukToBOE U3IIyYEHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUH
JUISL OIIpEJeNICHUs MOJIOKEHHs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Ms
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O0o0marmniee noBTOpeHne

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax MesTeNTbHOCTH 4YeNoBEeKa, pOJib M MeCTO (U3MKM W acTPOHOMHHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npecTaBiIeHuit 0 GU3MYECKON KapTUHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne xypca ¢usuku 0a3oBoro ypoBHS B 11 Kiacce OCYIIECTBISICTCS C yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (aKT, runores3a, (Qu3nMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe MIIOMaIU MIIOCKUX GUryp U o0bEMa Ted.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJIIEHUS B >KUBOM MPHUPOJAE, NEHCTBUE paguallMM Ha KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYeCKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpPENay, TEHEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusmka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTH  JIOCTIDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIC PE3yJabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uKa» MAOHKHBI OTPaXKaTh
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOr0  OOIIecTBa,
pacuMpeHe >KU3HCHHOTO OIBITa M OMBITA JCATCIEHOCTH B MPOIECCE PeaM3allMi OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIIFHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUHCKOI0 OOLIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3aIlHu;

YMEHHE B3aWMOJICHCTBOBATh C COITMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHHCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEGHHOCTH, B TOM YHCIIE B ICATEIHHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEC K pa3IUYHBIM cdepaM NpodecCHOHANBHON IesITeTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 00Opa30BaHUIO M caMOOOpa30BaHMIO B 00JaCTH (PU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHUS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (prU3HYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHUBePcAJIbHbIE YUueOHbIe 1eiCTBUS
Ba3oBrble Jloruueckme JeiicTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTHBOPEUHS B pacCCMaTPUBAEMBIX (PHU3UUYECKUX SBJICHHIX,

pa3pabaThIBaTh IUIaH PEHICHUS TIPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEISM,
OIICHUBATh PUCKH MOCIEACTBUI IESITEIIbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHAT, PAaOOTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-HCCIEOBATEIILCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEPIIpPETaIuH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYallUsIX, B TOM 4YHUCIE TPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3aJady, BBIABUTATH
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apPTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJE€ peUIeHHS 3afaud pe3yiabTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PHU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HEACSITEIFHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHMS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:



BJIa/IETh HABBIKAMU MOJY4YeHHs] MH(OpMaLUUU (U3NYECKOTO CONEp:KaHUs U3 HCTOUHUKOB
pa3HBIX THWIIOB, CAMOCTOSITEIbHO OCYHIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
WHTEPIIPETANNIO HH(POPMALIHK Pa3IMIHBIX BUIOB U (hOPM MIPEICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIIOJIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECypCcOCOepeKeHHUsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

co3/aBaTh TEKCThl (DU3NYECKOTO COJIEpXKaHUS B pa3IMYHBIX QopMmaTax ¢ Yy4ETOM
Ha3Ha4YeHWs WHGOpPMAlMM © IEJICBOM AayAWTOPHH, BBIOUpAas ONTUMAIBHYIO (GOpMy
MIPEACTABJICHUS U BU3YaTU3AIIUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESATENbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C MCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON paObOTHI,

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTHMKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJM C YyU4ETOM
MHEHUM YIaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLEHUBATh WU C MO3UIUU HOBH3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUECKOE TOBEACHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTh B 00JacTH (DU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI ¢ Y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYAMLUMU B 00NacTH  (PU3HKH,
MTOCTOSTHHO TTOBBIIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh

COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAaHUI;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.

B npouiecce AOCTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS MTPOrPaMMBbI MO (U3UKE AJIst
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOaralonii copMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh OHUMATh CBOE SMOIMOHATIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOUM SMOIIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIupoOBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEII MOTHMBALIMM, BKJIIOYAIOIICH CTPEMIICHHE K JOCTUKEHUIO LEIU U YCIEXY,
ONTUMMU3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE JApYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOLICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTbh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTHM, B IPAKTUYECKOU
NeITeILHOCTH JIFOIEH;

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (PU3WYECKUX MOJENel: MarepHalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, WACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, KMJIKOCTEH M TBEPABIX TE€J, TOUCYHBIH AIEKTPUUYECKUUN 3apsii MpPH pelIeHun
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE JABW)XEHHE, CBOOOJHOE MaJeHHE Ted,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3amMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(OXJaKJIeHNUN ), TEIJIOBOE paBHOBECHE, MCIapeHNe, KOHACH AN, TUIaBJIeHNe, KPUCTAIUIM3allNs,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, JJIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKCHUE, HCIIONB3YS (PU3MUECKHUE BEIMUYMHBI: KOOpAMHATA,
yTh, MEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tela, KHHETHYeCKast
SHEprus, MOTEHLHUaJIbHas JHEprusi, MexaHudeckas padoTa, MeXaHHUYeCKass MOIIHOCTb; MpHU
ONMKMCAHUW TPABUIBHO TPAKTOBaTh (DM3MUECKUNM CMBICH HCIOJB3YEMBIX BEIHYMH, WX



0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE NTAaHHYIO (PU3NYECKYIO BETUUYUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIONB3Ys
¢dbusznyueckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHUS M EIUHUIIbI, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIME JAaHHYIO (PU3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUUIECKOE TOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCHl M SIBJIICHUS, UCTIONB3YS (PU3NYCCKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemMupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOMPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYISIPHO-KHHETHUECKYIO TCOPHIO CTPOCHHS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW HHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, MpH 3TOM pa3nuyarh CIOBECHYIO (DOpMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT 1 (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHWS W HCIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BAaHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHI] M TpadUKOB, JENIaTh BBIBOJIBI
0 pe3yJibTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHHHM HCCIECIOBAaHUNA B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH UM  TMPOEKTHOW JEeSTENbHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemate pacu€THbIC 3aJa4dl C SBHO 3aJIaHHOM (PU3WYCCKOW MOJECIBIO, HCIOJB3Ys
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAINM3a YCIOBUS 33/1a4d BHIOMPATh (PUZNIECKYIO
MOJIeJTb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ pelieHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAUeHUS (PU3NUECKON BEIHUNHBI,

peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBAThH JIOTMUECKH HEMPOTHBOPEUUBYIO ILIETIOUKY
paccyXJICeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHHUS,

UCTIONIb30BAaTh TP PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WUHTEPHPETAlMH U MPEJCTaBICHUS y4eOHOU H



HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpUuBaeMOM IPOOJIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TPUMEpPaxX poiib U MeCTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETa, fJEpHAs MOJEIb aToMa,
HYKJIOHHAs! MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJSIpU3alUs CBeTa, JUCIEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, D3JIEKTPUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouisd, cwia Amnepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHl, HCMONb3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIIOJIB3YEMbIX BEJIUYMH, WX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3HYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAaYEHUE (PU3MUECKON BEIUYMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO U MAPAJUIENBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH



OPSAMOJIMHEMHOTO PACHpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoBOr0 4MCia, MOCTynatel bopa, 3akOH paguoakTUBHOrO pacnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIIOBHs (TPaHULIBL,
00acTh) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpPaBICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MYECKUX SBJICHHH W IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHUPOBATh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, INPH STOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPELIHOCTEN N3MEPEHUi];

UCCIIE/I0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTATHI MOIYYEHHOW 3aBUCHMOCTHU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BaHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  TMPOEKTHOW JEATENBHOCTH C
UCTIOJIF30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3YS
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOUPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYIBI, HEOOXOIMMBIE Uil €€ pelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMIHHEI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIEMIOUYKY
paccyXIeHUI ¢ OOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH W TPEICTABICHHUS y4eOHOW W
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMAIIUIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX O€30ITacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUYECKUE 3HAHWUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIsS
COXPaHEHHMs 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMATIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTAHAAPTHBIX CUTYallUsAX, aJeKBaTHO OLCHMBATh BKJIAJ KaXIOTO M3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [JOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKOpeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

9 CYNepIo3uIuu cuil. BTopoii 3akoH
yrep H P . https://m.edsoo.ru/ff0c3be8
HproTona st MmarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa 1st bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P puAa https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarensHO€E U BpallareabHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGoTta 1 MOLITHOCTH CHJIBI.

16 Kunernueckas sHeprus MarepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [TorenuunanbHast SHEPTUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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[ToTennuanpHas sHeprUs ynpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIMaIbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBs3b paboTHI
HENOTEHIIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Bnytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonudaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenbHas TEINIOEMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpucTalioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Teu. DIeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsaoB. 3aKOH
47 Kynona. ToueuyHbIil DIeKTpUYECKUI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 nosis. [Ipunnun cynepriozuuuu bubnuorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTHU
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOMHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DNEeKTpOHHasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3J€KTPOHHBIX IYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBOAHUKH, KX COOCTBEHHAS U
IIPUMECHas MPOBOAUMOCTB. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CamocTosiTenbHBIN U 1 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbubliit KoHTYp. CBOOOAHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CHUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTMYECKUE PUCKH TTPU
MIPOU3BOJICTBE IEKTPOIHEPTHUH.
Kynprypa ncnonb3oBanus
AIEKTPOIHEPIUU B MOBCETHEBHOMN
KNU3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHuTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopoctk. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxkeHune cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [locTpoenne n3zodpaxxeHuii B brbmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
ITpenomiienue ceeta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHelii bubmuorexa [JOK
YTOJ TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB

39 oenoro ceera. L{er. JlabopaTopnast
pabora «Habmoienue nucrepcun
CBETa»

33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22

34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTrueckue MpuOOpbI U yCTPOMCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH

36 KJ1Iaccuueckor Mexanuku. [TocTymarel bubnnorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3ameIeHre BpEMEHH U COKpaIlleHue bubmorexa LOK
UTHE https://m.edsoo.ru/ffOcfad2
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON

38 gacTuilbl. CBSI3b MAacCChI C YJHEPTHEH U bubmorexa [TOK
HMTTYTTHCOM. DHEpIHA MOKOS https://m.edsoo.ru/ffOcfc68
Kontponbras padota «Onrtuka.

39 OCHOBBI CIETIHATTHFHON TEOPUHU bubmorexa HOK

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
noInoreKa
41 .0 A T.
pororppexra. Ombire: https://m.edsoo.ru/ffOcffc4
Cronerosa
3akousl potorddekra. YpaBHeHne
42 BﬁHmTe(ﬁbHa Ji)l(b(boma(bg)ema bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JleOeneBa. Xumudeckoe IeiicTBre buGnuorexa [IOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoTosmeMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 I1 b
OCTYIATRL HOpa https://m.edsoo.ru/ffOd0afa
W3nyuenune u nornoienre GpoTOHOB
48 big I/Iyl';{e exXoe aTOMEIlH co H(()i;o OBHSI bubnnorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BomnHoBrIe cBoMicTBa YacTul. BomHEBI
. . bubnuotexa [JOK
49 ne bpoitnsa. KopnyckynsapHo-BoHOBOM

AyaJiu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa mo onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacnazn.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peaktop. [Ipobrembl, MepCIEKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI AECPHON
JSHEPreTUKU

DOneMeHTapHble yacTullbl. OTKpBITHE
Mo3uUTpoHa. MeTobl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cton «®yHaameHTaabHbIe
B3auMOIeNUCcTBUSI. EMMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

Bup 3Bé3mnoro neba. Co3pesnus,
SIpPKUE 3BE3/1bl, TUIAHETHI, UX BUANMOE
nBrkeHue. CoaHeUHas CHCTeMa
Comare. ComHeyHass aKTUBHOCTb.
Ncrounnk sneprun CoiHLa U 3BE371

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI [NIABHON
MOCJIEZIOBATEIbHOCTU. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonun CosHIa U 3BE3]1

Mueunsiit [lyts — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. 'anaktuku. YE€pHbIe IBIPHI
B s/Ipax rajJjakTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cdepax AesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMUpOBaAHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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