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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o pusmke 6a30BOro ypoBHS Ha YpOBHE cpeliHero oliiero oopasoBanus pazpaboTana
Ha OCHOBE TMOJOXKEHHM H TpeOOBaHWI K pe3yibTaTaM OCBOCHHMsS OCHOBHOW 00pa3oBaTelbHON
nporpammel, npenactasieHHbIX B PI'OC COO, a takxke ¢ yuétoM (enepanbHoil paboueit mporpaMMel
BOCIIMTAHUSA M KOHUENIMHM I[pernofaBaHus ydeOHoro mpenmera «@Pusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit @enepanuy, peaau3yonmx OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPAMMBI.

CopepxaHue mporpaMMbl Mo (M3MKE HaMpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYUHOM
KapTuHbI Mupa oOyuatomumxcst 10—11 knaccos npu o0ydeHnu ux (usnke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JIeaTeIbHOCTHOrO moaxoaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBaHusiM DOI'OC
COO x miaHUpPyEeMbIM JMYHOCTHBIM, NMPEIMETHBIM M METalpeJIMETHBIM pe3ylibTaTaM oOyueHHs, a
TaKXK€ YYUTHIBACT HEOOXOIMMOCTh pean3alli MEXIIPEIMETHbIX CBsi3el (PU3MKH C €CTECTBEHHO-
HAYYHBIMH Y4YeOHBIMU TpeaMeTamMu. B Hel ompeaesstoTcs OCHOBHBIC LENHM W3y4eHUs (UMK Ha
YPOBHE CpeAHero oOIiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHHUS Kypca (U3HKH:
JUYHOCTHBIE, METApeIMETHBIE, PeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢pu3nKe BKIIOYAET:

e [UIaHUpPyEeMble pPE3yJbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

IpeMETHBIE PE3yJIbTaThl 10 T0/1aM O0YUYEHHUS;

e cojepkaHue yueOHoro npeamMera «Pu3nkay 1mo rogam oOydeHus.

O®u3nka Kak Hayka O Haubosee oOIMX 3aKOHAX MPHUPOABI, BBICTYMAas B KauecTBE y4eOHOTro
npeaMeTa B IIKOJE, BHOCHT CYIICCTBEHHBIH BKJIAQJ B CHUCTEMYy 3HaHMH 00 OKpYKaloUleM MHpE.
[konpHBIA Kypc (DU3MKH — CHCTEMOOOPA3YIOIIUN ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MIOCKOJIBKY (PM3MUECKUE 3aKOHBI JIKAT B OCHOBE TIIPOIECCOB W SIBICHHWN, HM3YYaeMBbIX XUMHEH,
ouonorueit, ¢usmueckoit reorpadueit u actpoHomuei. lcrmonp3oBaHME M aKTHBHOE MPHUMEHEHHE
bU3NYEeCKUX 3HAHWM OIpeAeNseT XapakTep W Pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOGHHS KOCMOCA, IMIONyYE€HHS HOBBIX MATEPUAIOB C 3aJaHHBIMU
cBoiictBamu U Jpyrux. M3ydenue (Qpu3MKM BHOCUT OCHOBHOW BKJIAJ B (POPMHpPOBaHHE €CTECTBEHHO-
HAY4YHOH KapTuUHBI Mupa OOydarommxcs, B (OPMHPOBAHHME YMEHHH NPUMEHATh HAy4YHbBI METOX
MO3HAHMSI PU BBIMOJIHEHUN UMU Y4EOHBIX UCCIIEIOBAHHIHA.

B ocHOBy kypca ¢u3uku Ui ypOBHsS CpeiHero oOmiero oOpa3oBaHUs MOJOXKEH psl HIEH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBMM C HEH Kypc SBISETCS JIOTHUECKH 3aBEpIIEHHBIM, OH
COJCPKUT MaTepuall U3 BCeX pas3leioB (PU3MKM, BKIIOYAEeT KaK BONPOCH KJIACCHYECKOHM, Tak H
COBPEMEHHOM (DH3UKH.

Hoes cenepanusayuu. B coOTBETCTBUM ¢ HeW MarTepuall Kypca (U3UKHM OOBEAUHEH BOKpPYT
¢usuueckux Teopuil. Bemymmm B Kypce sBIsieTcs (OPMHPOBAHUE TPEICTABICHHA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mnpeanosiaraeT MCIOIb30BaHUE TI'yMaHUTapHOTO
noTeHnuana Gu3nIeckoi HayKu, OCMBICIIEHUE CBS3H Pa3BUTHA (PU3UKH C pa3BUTHUEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH ITPOOJIEMaMH.

Hoes npuxnaomnoii nanpaenennocmu. Kypc ¢GuU3NKK mpeamnosiaraéT 3HAKOMCTBO C IIHUPOKUM
KPYTOM TEXHHYECKHX M TEXHOJIIOTUYECKUX MPIIIOKEHUIA N3yUYEeHHBIX TEOPHA U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs TIOCPEICTBOM  BBEACHHUS  JJEMEHTOB  COJEP)KAHUSA,
MOCBSIIEHHBIX IKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3AaHbI C PAa3BUTHEM TEXHUKU U
TEXHOJIOTHH, a Takke 00CYXJIeHUs MpoOiIeM palMOHAIBLHOTO MPUPOIONOIb30BAHUS U IKOJIOTUYECKOM
0€30MMacHOCTH.



Crep:KHEBBIMU 3JIEMEHTaMU Kypca (PU3UKU Ha YPOBHE CPETHEro 001Iero oopa3oBaHus SIBISIIOTCS
¢uznyeckue teopun ((popmMHpoBaHUE MPEACTABICHUN O CTPYKType MOCTPOEHUs (U3NYECKOW TEOpHH,
ponu (QyHIAMEHTANbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX IMPEACTaBICHHUSIX O MPUPOJE,
rpaHuaX MPUMEHUMOCTH TEOPHA, JJI OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TPOIIECCOB).

CHcTeMHO-eSTENIbHOCTHBIN TMOAXO0J B Kypce (DM3MKH peamu3yercs Mpexae BCero 3a CYET
OpraHMU3alMK HKCIIEPUMEHTAIbHON J1eATeNbHOCTH o0yyvaromuxcs. s 6a30Boro ypoBHs Kypca QpU3UKU
— 3TO HCHOJb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1AOOPAaTOPHBIX
paboT, KOTopble B Mporpamme Mo (puznke 00beIUHEHBI B OOIIMN CIUCOK YYCHHMUYECKUX MPAKTUYECKUX
paboT. Beisienienue B yka3aHHOM IepedHe J1a00paTOpHBIX padOT, MPOBOAMMBIX JJISi KOHTPOJIS U OLIEHKH,
OCYIIECTBIISIETCS YYaCTHUKaMH 00pa30BaTeIbHOIO MPoLiecca UCXO U3 0COOEHHOCTEH TUTAaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. Ilpm 3TOoM obecrieunBaeTcsi OBNaJCHUE OOYYAIOIIUMUCS YMEHHSIMHU
IPOBOJUTH KOCBEHHbIE U3MEPEHUs], UCCIIEAOBAHMS 3aBUCUMOCTEH (PU3MUYECKUX BEJIMYMH M MTOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHME ynenseTcsl PELICHHI0 pacu€THBIX M KayeCTBEHHBIX 3aday. llpu stom mms
pacu€THBIX 3aJad MPHOPUTETOM SBIAIOTCA 3aJadyd C SIBHO 3aJaHHOM (PH3HUYECKOW MOJENbIO,
MO3BOJISIOIIME TPUMEHSTh U3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjiena Kypca, Tak U
UHTETPUPYS 3HAHUS W3 PA3HBIX pa3lenoB. [ KadyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISTIOTCS 3a/1aHUS
Ha OOBSCHEHHE MPOTEKaHUsI (PU3UYECKHUX SBIICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TPEOYIOIIHe
BbIOOpa (PH3MUECKON MOJIEIN JIJIsl CUTYaIluH MPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu ®I'OC COO k MarepualbHO-TEXHUYECKOMY O0ECIICUCHHIO
y4eOHOro mporiecca 0a30BBId YpOBEHb Kypca (M3WKH HAa YpPOBHE CPETHETrO OOIIEero o0pa3oBaHUs
JIOJDKEH M3y4YaThCsl B YCIOBHSX NMPEIMETHOTO KaOWMHETa (PM3MKH WM B YCIOBUSX HMHTETPHPOBAHHOTO
KaOWHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTr0 IUKiIa. B kabunete pu3uku MOJDKHO OBITH HEOOXOIUMOE
nabopaTopHOEe 00OPYJIOBaHWE ISl BBITIOJHEHHUS YKa3aHHBIX B MpOrpamMMe 10 (PH3HKEe yUSHHYECKHX
MPAaKTHYECKUX paboT U IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHe (OPMHUPYETCS B COOTBETCTBHU C MPUHIIMIIOM MUHUMAIHHON
JIOCTaTOYHOCTH U OOECTIeYMBAET MOCTAHOBKY MEPEYUCIEHHBIX B MpOrpamMme Mo (pu3MKe KIFYEBBIX
JEMOHCTpAallMid U1l  UCCIIEZIOBAHMUSA HM3y4YaeMbIX SBIEHUH M TPOLECCOB, OSMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlaboparopHoe 00OpyIOBaHUE AJISi YUYEHHUYECKHX IPaKTUYEeCKHX paboT dopMupyercs B BUIE
TEMAaTUYECKUX KOMILJIEKTOB U 00ecreuuBaeTcs B pacuéTe OJHOI0 KOMILJIEKTa Ha JBYX OOYyYaroIuXcs.
Temarnueckne KOMIUIEKTHI 1JAOOPATOPHOTO 00OPYI0BaHUS! JOKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX M U(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJIe IU(PPOBBIX J1aOOPATOPHIA.

OCHOBHBIMH LIETISIMH U3y4EHUS (PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHHE HHTEpeca U CTPEMIICHUS OOYYalOMIMXCS K HAYYHOMY M3YUYCHHIO MPHUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TPEACTABICHHH O  HAYYHOM  METOJe TMO3HaHWsS ©  (OPMHPOBAHUE
HCCJIEJIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opMUpOBaHME HAayYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa HW3yYeHHs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH,

e (dopMupoBaHHE yMEHUH OOBACHATH SIBICHHUS C HCIOJb30BaHUEM (PU3MUYECKUX 3HAHUH W
HAYYHBIX JI0Ka3aTEIIbCTB;

e (opMupoBaHME NPEICTABICHUN O ponu (HUMKU ISl PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTikeHne 3TUX Lienel obecreunBaeTcs pelleHrueM CIeAYIOMNX 331a4 B MpoIecce U3y4YeHUs
Kypca (HU3UKH Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHMs:



e TMpUOOpPETeHHE CHUCTeMBbl 3HaHUKH 00 OoOmWX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKIIIOYAs MEXAHUKY, MOJEKYJISPHYIO (U3MKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bu3MKY U 37IeMEHTHI acCTPOPU3UKH;
e (QopmupoBaHUE YMEHUU NPUMEHSTH TEOPETUUYECKUE 3HAHUS i OOBSICHEHHS (PHU3UIESCKHX
SIBJICHUI B TIPUPOJIC U JUTSI IPUHATHS TIPAKTUYECKUX PEIIEHUH B MIOBCETHEBHON KU3HU;
® OCBOCHHE CIOCOOOB pEIICHHS DPA3IUYHBIX 33]a4 C SBHO 33JaHHON (DU3MUECKON MOMENBIO,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/laHHe (PU3UUECKOM MOIENH, aJeKBATHON
YCJIOBHSIM 3a]1a4H;
e TMoHMMaHHEe (UBNYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKUX TMPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPEdy;
® OBJAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBENEHUS (HU3HUECKUX
SKCIIEPUMEHTOB, aHalIM3a M HMHTEepHpeTauuud HHGOpMALUU, OMpEeAesIeHUs] JOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTaTa;
® CO3/IaHWE YCIOBHM JUIsi pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOMN
JESITEIbHOCTH.
Ha u3ydenne ¢gusuku (0a30BbIi YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs OTBOJUTCS
136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).
[Ipennaraemselii B mporpamme mo (Qu3uke NepedeHb JTa0OPaTOPHBIX U MPAKTUYECKUX pPadoT
SIBJISIETCS. PEKOMEH/IOBAHHBIM, YYUTEIb JIeNaeT BHIOOP MPOBENEHUsS TaOOPATOPHBIX pabOT M OIMBITOB C
y4€TOM MHIUBUIYATbHBIX OCOOCHHOCTEH 00yJaromuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. dusuka u MeTOIbI HAYYHOT0 MIO3HAHUS
®uzuka — Hayka o mnpupojse. HayuHble MeToapl MO3HaHMS OKpykaromero mupa. Pomb
9KCIIEPUMEHTA U TEOPHH B MPOILIeCcCe O3HAHUS MIPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue GU3MUECKUX SBICHUIN U TiporieccoB. Hayunple runore3sl. @u3nueckue 3aKOHbI U
Teopuu. [ paHUIlbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSL.

Ponb u Mmecto ¢usuku B popMupoBaHHH COBpEMEHHOW HAy4YHOM KapTHHBI MUPA, B IPAKTUYECKOM
NEeITEeIbHOCTH JII0JICH.

Llemoncmpayuu

Amnaiorosbie 1 U(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pasnen 2. Mexanuka
Tema 1. Kunemamuka
Mexanundeckoe aBmxeHue. OTHOCUTEIBHOCTh MEXaHMUYECKOro nBIbkeHHs. Cucrema oTcuéra.
Tpaexropus.
[lepemenienne, CKOpOCTh (CpemHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHE
MaTepUaJIbHOW TOUYKH, HMX MPOEKIMM Ha OCH CHUCTEeMbl KoopauHaT. Clo)XKeHue NepeMelleHU u
CJII0’KEHHE CKOPOCTEM.
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBWXKEeHHWE. [ padukd 3aBUCHMOCTH
KOOpAHMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MepeMEIeHUs] MaTepruaibHOU TOUYKHA OT BpEMEHH.
CBoOoaHoe majeHne. Y CKopeHrue CBOOOTHOTO TIaACHMS.
KpusonuneitHoe aBmxenue. J[BrkeHue MaTepraabHOM TOUYKU MO OKPYKHOCTU C IMOCTOSIHHOM IO
MOJYJI0O CKOpPOCTBIO. YTJIOBasl CKOPOCTh, JHMHEHHas CKopocTh. llepwon m dacrtotra oOpamieHusl.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE.
TexHuyeckue ycTpoWCTBa U MPaKTUUYECKOE MPUMEHEHME: CIHIOMETP, ABM)KEHHE CHapsJIOB,
LENHbIC U peMEHHBIE Mepe1adH.
Jlemoncmpayuu
Monenb cucTeMbl 0TCUETa, MIUTFOCTPAIUS KUHEMATHUYECKUX XapaKTEPUCTUK JIBUIKEHUSI.
[TpeoOpazoBanue ABMKEHUHN C UCTIONIB30BAHUEM MPOCTHIX MEXaHHU3MOB.
[Tanenue Ten B BO3ayXe U B pa3peKeHHOM MPOCTPAHCTBE.
HabGmronenue aBmxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.
N3mepenue yckopeHust CBOOOTHOTO MACHHUS.
Hamnpagnenue ckopocTH npu JBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yueHnne HepaBHOMEPHOTO JABMKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOILIEHUST MEXAY IYyTSAMH, MNPONUICHHBIMH TEJIOM 3a TMOCIeA0BaTeIIbHbIC
paBHBIC MPOMEKYTKH BPEMEHH IMPH PAaBHOYCKOPEHHOM IBMKCHHH C HAa4allbHOM CKOPOCTHIO, paBHOM
HYJIIO.

W3yueHne NBUKEHNUS IIAPUKA B BI3KOU KUJIKOCTH.

N3yuenune aBuxeHus Tena, OpOImIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuanun otHocurensbHOCTH ['ammnes. IlepBwiii 3axkoH HeroroHa. HepruaibHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akoH HeroToHa 11 MaTepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA JU1s1 MaTepHUaIbHBIX TOYEK.



3akoH BceMUpHOro TsaroreHus. Cuina tsxectu. IlepBas kocMuueckass CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoibxkeHus, kadeHus). Cuma tpenus. Cyxoe Tpenue. Cuna
TPeHUs CKOJIbKeHUS U cuia TpeHus mnokos. Koapouimment tpenus. Cuiia CONPOTUBICHHS MPU
JBUKEHUU TeJa B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHO€ U BpallaTelbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [1nedo cuiel. Y cnoBus paBHOBeCcHs TBEPAOIO TeEA.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHWE: MOJAIUMIIHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBrieHnE MHEPUUH.

CpaBHeHuE Macc B3aUMOJEHCTBYIOIIUX TEII.

Bropoii 3akoH HeroToHa.

Hsmepenue cui.

Crnosxenue cui.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Aedopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U NAJCHUH.

CpaBHeHUE CUJI TPEHUS TIOKOS, KAYEHUSI U CKOJIb)KEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomsoi

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPY’KUHE U PE3MHOBOM 0Opaslie,
OT ux AehOopMaIIHH.

HccnenoBanue yciioBui paBHOBECHUS TBEPJIOTO Teja, UMEIOLIEr0 OCh BPAIICHHUS.

Tema 3. 3axonvt coxpaneHus é mexaHuke

Wmnynsc MmaTepuanbHOW TOUYKM (Te€la), CUCTEMbl MaTepuaibHbIX To4eK. Mmmynbc cuibl u
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pa6ora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckas sHeprus MaTepuaibHOU TOUKH. Teopema 00 U3MEHEHHH KHHETUYECKOM SHEPTUH.

[Torenuunanbuast »Heprus. lloTeHuumanbHas 3Heprust ynpyro AeQOpPMUPOBAHHONM MPY>KUHBI.
[ToTenuuanbHas >Heprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHumanbHble W HEMOTEHIMANbHBIE CHUIbl. CBS3b pabOThl HEMOTEHIMANBbHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKON YHEPTrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKON SHEpTUH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOJIOMET, KONEp, IPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktrBHOE NBHXKEHUE.

[lepexos nmoTeHIMATBFHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

Nzydenune abCOMOTHO HEYNIPYTOTO yJapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbl ¢ M3MEHEHHEM MEXaHMYECKOH 3HepruM Teja Ha IpuMepe
PacTsDKEHUSI PE3UHOBOIO KIyTa.

Pa3nes 3. Mosekyasipaasi pu3MKa ¥ TepMOAUHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu



OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpHMM M HX OIBITHOE OOOCHOBAHHUE.
bpoynoBckoe nBmxenue. Juddysus. Xapaktep ABMKEHHUS W B3aUMOJEHCTBUS YaCTHUI[ BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPABIX TEl U 00BICHEHHE CBOICTB BELIECTBA HA OCHOBE 3TUX
Mozenel. Macca u pazmepsl mosiekyi. KonndectBo BemecTtBa. [locrosanas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens wuneanpHoro raza. (OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOW TEOPHUH
UIealbHOr0 raza. AOCONIOTHasE TeMmepaTypa Kak Mepa CpefHeld KUHETHYECKOW SHEpruy TEIIOBOTO
nBrkeHMs yactun rasa. Illkxama temnepatyp KensBuna. ['azoBble 3akoHBI. YpaBHeHne MenneneeBa—
Knaneiipona. 3akon J[lanpToHa. HM3ompouecchl B HJI€alIbHOM TIa3€ C IOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBieHne U30MPOLECCOB: U30TEPMa, N30X0pa, n300apa.

TexHHuecKue yCTpocTBa U MPAKTUIECKOE PUMEHEHHUE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbITH, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHUE BEIECTBA, (OTOrpadun MOJIEKYJI OPraHuYeCKUX
COCIMHECHUM.

OmnpiTel 10 1D PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHSI.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOACHCTBHUS.

Mopenb, HUTFOCTPUPYIOIIAs IPUPOLY ABJICHHS ra3a Ha CTEHKH COCya.

OnbIThI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIBbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3/IyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpPEHHH 00BEMa KOMHATEHI,
JIaBJICHHS U TEMIIEpATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmoanHaMmuyeckasi cucteMa. BHyTpeHHsI SHEprusi TepMOJINHAMUYECKOW CUCTEMBI U CIIOCOOBI
e¢ n3meHenus. KonmyecTBo TemioTsl U paboTa. BHyTpeHHsIsI S3HEprus 0lHOATOMHOT'O U/I€AIbHOTO Ta3a.
Bugel Temmonepenadu: TEIUIONPOBOJHOCTH, KOHBEKLUS, W3JIy4CHHE. YIENbHasg TEIUIOEMKOCTD
BeniecTBa. KonnuecTBo TEMIoTel IpH TEIIonepeaye.

[Tonstne 06 anuabatHom mpouecce. [lepBbiii 3akoH TepMoaunHamukH. [IpuMeHeHue mnepBoro
3aKOHa TEPMOJAMHAMUKH K H3ompoleccaM. [ paduueckas narepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHamMuki. HeoOpaTuMoCTh MpoLeccoB B IpUpPOIE.

TennoBble MamuHbl. [lpuHIMNBl feicTBus TermaoBbIX MamuH. I[lpeoOpa3oBaHust sHepruu B
TeroBbIX MamuHax. KoaddummeHnt nonesnoro aevictBus teruoBoi mamuHbl. ukn KapHo u ero
K03(ppULIMEHT MONIE3HOTO ASUCTBUS. DKOIOTHYECKHE MPOOIEMBI TETUIOIHEPTETHKH.

TexHuyeckue ycTpoicTBa M NPAKTUYECKOE IPUMEHEHHUE: IBUIATElb BHYTPEHHETO CrOpaHMs,
OBITOBOW XOJIOJWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEeHHEN SHEPTUHU Tella IIPU COBEPILIEHUU padOThI: BBUIET MPOOKH U3 OyTHUIKHU MO
JeHCTBUEM  CXAaTOro BO3IyXa, HarpeBaHue »H¢pupa B JaTyHHOH TpyOke myTéM TpeHHUs
(BUACOIEMOHCTpAITHS ).

W3meneHne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Tejla Ipy TeIIonepeaye.

OneIT o aguabaTHOMY PaCIIMPEHUIO BO3AyXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPaHMUsl, PEaKTHBHOTO JABUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue yaenbHOM TeII0EMKOCTH.

Tema 3. Azpecamnwie cocmoanusn eeujecmea. Pazoewvie nepexoovl



[TapooOpa3oBanne u koHaeHcauus. Mcmapenue u kureHue. AOCONIOTHAsS U OTHOCUTENbHAS
BIQXHOCTh BO3Ayxa. HacelmeHHbId map. YaenpHas TeEIioTa MapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIEPaTypbl KUTICHUSI OT J1aBJICHUSI.

Teépnoe temo. Kpucrammmyeckue u amopdHbie Tema. AHHU30TPOMHS CBOWCTB KPHCTAJIJIOB.
Kunkue kpucrtamibl. CoBpeMeHHble MaTepuaiibl. [lnaBneHne um kpucramimszanus. YaenbHas TEIioTa
riaBnenus. CyOaumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHu4yeckue ycTpoHCTBA U MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KATOPUMETD,
TEXHOJIOTHH MOJTYUYEHHUsI COBPEMEHHBIX MaTeprasoB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

Cnoco6bl U3MEPEHHSI BIAXKHOCTH.

HaGmronenue HarpeBaHus ¥ IJIABICHHUS KPUCTAILTUYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.

Paznen 4. DiekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3anus Teil. OJNEeKTpUYecKui 3apsa. JlBa Buaa siekTpudeckux 3apsaoB. IIpoBogHukw,
JUBJIEKTPUKHU U TOIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOT0 3apsja.

B3aumoneiictBue 3apsiaoB. 3akoH Kynona. TodedHBIM 3J€KTPUYECKHI 3apsll. DIJIEKTPUUYECKOE
nojie. Hanpsbk€HHOCTD 3nekTpuueckoro nosis. [lpuHnun cyneprno3unuu snekTpudeckux nojueil. Jiunuu
HaIPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIA.

Pabora cun snexktpocratuueckoro mons. Ilorennuan. PasHocte motenuuanos. [lpoBonHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM I0JI€. J(u3nexkTpruueckas MpoOHUIAeMOCTb.

OnekTpo€éMKkocTh.  KoHIeHcaTop. DNEKTPOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATOpA.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKON, 3JIEKTPOMETP,
JIEKTPOCTATUYECKAs 3alUTa, 3a3€MIIEHUE 3JIEKTPOIpHOOpPOB, KOHIEHCATOP, KOMPOBAIbHBIN anmapar,
CTPYHHBIN TPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIT JEHCTBUSA 3JIEKTPOMETPA.

B3anMopnencTBre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX TEII.

[IpoBOHMKY B 3JIEKTPOCTATUUYECKOM I10JIE.

DnexTpocTaTHUecKas 3aluTa.

JIMdIeKTpUKY B 3JIEKTPOCTaTHUYECKOM TIOJIE.

3aBUCHUMOCTb AJIEKTPOEMKOCTU IIJIOCKOIO KOHJEHCATOpa OT IUIOMIAAM IUIACTHUH, PACCTOSHUS
MEXy HUMU U AUDIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuii mok. Toxku ¢ paznuunvix cpedax

DNEeKTPUYECKUM TOK. Y CIIOBHUSI CYIIECTBOBAHUS AJIEKTpUUeckoro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSAHHBIN TOK.

Hampsokenne. 3akon Oma /17151 yyacTka LETH.



DNEKTPUYECKOE CONPOTHUBIICHUE. Y IEJIbHOE CONPOTHBIICHHE BelecTBa. llocnenoBarensHoe,
napasuieJIbHOE, CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCTb 3JEKTPUYECKOTO TOKA.

ONEeKTPOABMKYIIAasi CWJa M BHYTPCHHEE CONPOTHBIICHME HCTOYHMKA TOKA. 3akoH Owma i
HOJHOM (3aMKHYTOH) anekTpuueckoit nenu. KopoTkoe 3aMbIKaHHeE.

DNEKTpOHHAs: NMPOBOJUMOCTH TBEPABIX METAJIOB. 3aBUCHUMOCTb COIPOTHBIICHHS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoanuku. CoOCTBEHHAss U MPUMECHAsT MPOBOJUMOCTH MOJIyIPOBOAHUKOB. CBoiicTBa p—
n-nepexoza. [ToaynpoBoHUKOBBIE TPHOOPHI.

OnexkTpuyeckuii TOK B pacTBOpax M  pacIulaBax dJIEKTPOJUTOB. JEKTPOJIUTHYECKAs
Jucconuanus. JNEeKTPOIIn3.

OnexTpuueckuil TOK B rasax. CaMOCTOSITENBbHBIM M HECaMOCTOSITENbHBIM pa3psa. MosHus.
[Tna3zma.

TexHuyeckue ycTpoiicTBa M NPAKTHUECKOE IPUMEHEHHE: aMIIepMeTp, BOJBTMETP, PEOCTarT,
UCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelbHble MPUOOPHI, 3IEKTPOOCBETHTEIbHBIE MPHOOPHI, TEPMOMETP
COMpPOTHUBIIEHUS, BAKYYMHBIH JMOJA, TEPMUCTOPHl U (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIM AHOM,
rajibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiipl TOKa ¥ HANIPSKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS IIMIIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOIIAAH TONEPEYHOrO
CEYEHHUs U MaTepuana.

CMemaHHOe COeIUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHne IEKTPOABIKYIEH CHIIbl. KOpOTKOE 3aMBbIKaHNME TAIbBAHUYECKOTO JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COITPOTUBJICHHSI METAJIOB OT TEMIIEPaTypPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psal 1 NPOBOJMMOCTh BO3yXa.

OnHOCTOPOHHSS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHne cMenaHHOTO COEMHEHMSI PE3UCTOPOB.

H3mepenue 27IeKTpOABIKYIIEH CHIIbI ICTOYHHMKA TOKA U €r0 BHYTPEHHETO COITPOTUBIICHHUS.

Habmtonenue snexTponusa.

MexnpeameTHble CBA3U

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kiacce ocymiecTBIsSeTcss ¢ Y4ETOM
COJIepKATENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMHd MaTeMaTWKH, OMOJIOTMM, XUMHHM, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnusie nousamus, CBI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO IMO3HAHUS: SIBICHUE,
HAy4HbIH (akT, rumnore3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHWH, JNuHEHHass (QyHKIus, mapaboia, rumepOosa, ux
rpaduKy U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX MIPOEKLIMU HA OCU KOOPAHMHAT, CII0)KEHHUE BEKTOPOB.

Buonoeusn: Mmexanndeckoe MBMKEHUE B )KHMBOH MpHpoJE, TUPPy3Hs, 0CMOC, TEIUIOOOMEH KHUBBIX
OpraHU3MOB (BHJBI TEIUIONEpEaul, TEIUIOBOE pPAaBHOBECHE), JJIEKTPUUECKHE SBJICHHUS B KUBOU

IPUPOJIE.



Xumusa: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBa,
MoOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPJBIX TEJ, JKUIKOCTEH M Ta30B, JIEKTPUUECKHE CBOWMCTBA
METAJIJIOB, MIEKTPOJINTUYECKAS IUCCOLMALINS, TAIbBAHUKA.

T'eoepaghus: B1axKHOCTh BO3lyXa, BETPbI, OapOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHUE MABMKEHHM C MCIOJIB30BAaHHMEM MEXaHU3MOB, YUY€T TpEHHUs B
TEXHUKE, MOAUIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUs MMIIYJIbCA B TEXHUKE (pakeTa, BOOOMET U
JpyTHUe), IBUTaTe]Ib BHYTPEHHETO CrOpaHus, MapoBas TypOUHA, ObITOBON XOJOIMIbHHUK, KOHIUIIMOHED,
TEXHOJIOTMH ITOJIy4EHHs] COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
NIEKTPOCTaTUYECKAs 3alluTa, 3a3e€MJICHHE JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBI MNpHHTED,
JIEKTpOHArpeBaTebHble IPUOOPHI, TEKTPOOCBETUTENIbHBIE TPUOOPHI, raJIbBAHUKA.

11 KVIACC

Pasnen 4. DaekTpoauHamMmnka

Tema 3. Maznummnoe nosne. I1eKmpoMazHUmMHAA UHOYKYUS

[locrossHHbIe MarHuThl. B3anMoneldcTBHE NOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bekrtop
MarHuTHOM MHAYKUuu. [IpuHOUWI Cyneprno3unuy¥ MarHUTHBIX IMOJed. JIMHMM MarHUTHOW WMHIYKLUU.
KapTuHa nuHMii MAarHUTHOM MHIYKIIMU TT0JIS1 TIOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 10Jie MPOBOJHMUKA ¢ TOKOM. KapThHa JMHUN MHIYKIIMH MarHATHOTO TOJIS JUIMHHOTO
IpsIMOTO TPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOI'O IPOBOJHUKA, KATYHMIKU ¢ TOKoM. OmbeIT Dpcrena.
B3anmoneiicTBre NPOBOIHUKOB C TOKOM.

Cunia Amriepa, €€ MOIyJib M HalpaBJieHHUE.

Cuna JlopeHniia, €€ MOayJb M HampaBjieHUE. [[BHKEHHE 3apsyKEHHOM YacTHIBI B OJHOPOIHOM
MarHuTHOM noJjie. Pabota cumsr Jlopena.

SIBneHue  sneKTpOMarHUTHOW  MHAYKHMH. [IoTOK  BekTOpa  MarHUTHOM  MHIYKLHH.
DIIEKTPOABMKYIIAs CUJIa MHIYKIIMU. 3aKOH JIEKTPOMArHUTHON MHIAYKIMK Dapajes.

BuxpeBoe »snekTpuyeckoe 1moJjie. ONEKTPOABMXKYLIAs CWila WHIYKIUM B IPOBOJHHKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTG. SIBIEHHE CAMOUHIYKIHU. DJIEKTPOABUKYIAs CUJIa CAMOMHAYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE TOJIE.

TexHuueckue  yCTpPOMCTBA M NPAKTUYECKOE  MPUMEHEHHUE:  IOCTOSHHbIE  MAarHUThI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTUL, UHAYKIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIUU MAarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue MeKTPOMarHuTHOM MHAYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTb AJIEKTPOJBUKYIIECH CUIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUs MATHUTHOTO MOTOKA.

SIBnenne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

W3yueHne MarHuTHOTO MOJIsI KATYLIKHA C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MAarHWTa Ha paMKy C TOKOM.



I/ICCJ'IGI[OBaHI/IC SABJICHUSA BHGKTpOMaFHI/ITHOﬁ HHAYKIOWH.

Pa3pean 5. Kojie0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KO1€0AHUA

KonebatenbHas cucrema. CBOOOIHBIE MeXaHUYECKHe KoyeOaHus. ['apMoHndeckue KoieOaHusl.
[Tepuon, yactora, amrmuiutyaa u ($asza koiedanuit. [IpyKUHHBIN MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHHe rapMOHNYecKUX KojeOanuii. [IpeBpalienre sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

KoneGatenbubiii  koHTyp. CB0OOOAHBIE DIEKTPOMAarHUTHbIE KONEOAaHHA B  UACATHLHOM
KOJICOATEIbHOM KOHTYpe. AHAJOrHi MEXAY MEXaHHUYECKUMH M DJICKTPOMArHUTHBIMU KOJIEOaHUSMHU.
®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaomMX KojleOaHUAX. BBIHYKIEHHBIE MeXaHHMYECKHE KOoJeOaHuUs.
Pe3onanc. BeiHyK€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUsI.

[lepemennbiii Tok. CHHyCOMJAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSHKEHUS.

Tpaunchopmarop. [IpomsBoacTBo, Tepenada ©  TOTPEOJICHHE DIEKTPUUECKOH  SHEPTHUH.
OKOJIOTUYECKHE  PHUCKM TP TPOU3BOJACTBE  d3JeKkTposHepruu. KynpTypa  ucnosb3oBaHus
AJIEKTPOIHEPTUHU B TOBCETHEBHOM JKU3HH.

TexHuueckue yCTpOHMCTBA M INPAKTUYECKOE INPUMEHEHME: JIEKTPUYECKUN 3BOHOK, I'€HEPATOP
NIEPEMEHHOTr0 TOKa, JIMHUU 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjiebaTeabHOW CcUCTeMbl (MPYKMHHBIM MM MaTeMaTU4eCKHil
MasITHUK).

Ha6nronenue 3aTyXxarmmux KojaeOaHui.

HccnenoBanue CBONCTB BBIHYK/IEHHBIX KOJIEOaHHI.

Habmonenue pezonanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMMbl (3aBUCUMOCTH CHJTBI TOKAa U HAIPSHKEHUSI OT BPEMEHH) JUIS JIEKTPOMAarHUTHBIX
KoJie0aHMil.

Pe3zonanc mnpu mocnenoBaTeIbHOM COEIMHEHHUHU PE3UCTOPa, KaTYIIKHM MHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TMHUY 3IEKTPOIIEPEIAUH.

Yuenuueckuii sxcnepumenm, n1abopamophuie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpHOJia MaJbIX KoeOaHUi Ipy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpysa.

HccnenoBanne nepeMEeHHOro TOKa B LIEMU U3 MOCJIEI0BATEIbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyIlIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbBLE 0IHbL

MexaHnueckue BOJIHBI, YciaoBMs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHs U
JuinHa BosHBL. llomepednbie W mpojosibHBIE BONHBL MHTEepdepeHnrs M audpakius MEeXaHMYECKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TeMOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBL. YCJIOBUS H3JIy4YEHHUS JJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTauust BektopoB E, B, V B anekrpomarauTHON BosHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpaKeHHe, TpeJIOMIICHHE, Tospu3ays, Audpaxus, uaTepdepernns. CKOpocTh dIEKTPOMArHUTHBIX
BOJIH.

[Ilkana 31eKTpOMarHUTHHIX BOJIH. [IpMeHeHre 2IeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoOCBs3U U TeneBUIeHN. Pannonokanusi.

DNEKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKAKOIIeH cpeibl.



TexHuueckue yCTpOMCTBAa M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTpPa3ByKOBasi TMAarHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paJuonpUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-nieusp.

Jlemoncmpayuu

O0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJH.

KoneGmnromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmonenue otpaskeHus: U MpeIOMIICHHSI MEXaHUYECKHIX BOJIH.

Habmonenue nnrepdepeHnu u nudpakiny MEXaHU4eCKUX BOJH.

3BYKOBOH PE30HAHC.

Habmroenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYION U 4aCTOTON KOJeOaHMi.

WccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHME, IPEJIOMIICHHUE, MOJIIpU3aLus,
Tudpakius, tHTephepeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMosnHeliHOE paclpocTpaHEHHE CBETa B OJHOPOIHON cpene. Jlyu
cBeTa. ToueuHbIll HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpaskeHUs cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKaJie.

[Ipenomienne cBeTa. 3aKOHBI MPENOMJICHHS CBeTa. AOCOJIOTHBIM ITOKa3aTellb MPEIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHOro BHyTPEHHETO OTPaKeHUS.

JHucnepcus cseta. CrioxHblil cocTaB Oenoro ceera. LBer.

Cobuparone U pacceuBarolue JUH3bL. ToHKas jauH3a. DOKYCHOE pacCTOSHHE U ONTHYECKAs
cuia TOHKoW ymH3BL. [locTpoeHne n300pakeHni B COOMPAIOIMUX W pacCEeUBAOIMIMX JWH3aX. Dopmyna
TOHKOM JIMH3EI. YBEJIMUEeHUE, TaBaeMOe JTHH30M.

[Ipenens IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Matepdepenunsi cBera. KorepeHTHbIE MCTOYHHKU. Y CIOBUS HAOIIOACHUS
MaKCHMyMOB U MHUHUMYMOB B HUHTEp(HEpPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpaxmus ceeta. Judpakunonnas pemeTka. Y cioBrue HaOMI0IEHUS TJIaBHBIX MAKCUMYMOB TIPU
naJIcHud MOHOXPOMAaTHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

[lonsipuzanus ceera.

TexHuyeckue yCTpOHCTBA M MpPAaKTHUECKOE TMPUMEHEHHe: O4YKH, Jymna, ¢oroanmnapar,
MPOEKIMOHHBIN ammapar, MHUKpPOCKOM, TENeCKON, BOJIOKOHHAs OMNTHKA, IU(paKIMOHHAs peméTka,
MOJIAPOUIL.

Jlemoncmpayuu

[TpsimonnHEeHOE pacpoCcTpaHeHne, OTpaKeHUE U mpenoMieHne cBerta. Onruyeckue mpubopsl.

ITonHoe BHyTpeHHee oTpaxeHue. Moneinbs CBeToBOA.

HccnenoBanue cBOMCTB H300paKEHUI B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIa.

HaGmronenue unTepdepeHnu cera.

Habmonenue nudpakuuu cera.

HaGmronenue aucnepcun cBera.

[TosydyeHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonmyuyenue cniekTpa ¢ MOMOILBIO AU(PPAKITHOHHON PEHIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

W3mepeHue nokaszaress NpeIoMIICHHs CTEKJIa.

HccrnenoBanme cBOMCTB N300paKEHHI B JIMH3AX.

Hab6nronenue nucnepcun cBeTa.



Pa3zgen 6. OcHOBBI crienMaILHON TEOPUHU OTHOCHTEILHOCTH

['paHnnBl TPUMEHMMOCTH KJIACCHYECKOW MexaHUKH. IlocTynaTel crenuanbHONM  TEOpUH
OTHOCHUTEJILHOCTH: MHBAaPUAHTHOCTh MOJIYJI CKOPOCTH CBETA B BAKyyMe€, NPUHLMII OTHOCUTEIBLHOCTH
OWHIITEHHA.

OTHOCHTENLHOCTD OOTHOBPEMCHHOCTH. BaMC,Z[J'ICHI/Ie BPEMCHH U COKpALICHUEC NJINHBI.
9Hepr1/1>1 1 UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBsI3b MacChI C 3Hepmel71 " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. 3Hepr1/151 IIOKO.

Pa3nea 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyia [Inanka cBsi3u sHEprun (HOTOHA € €r0 YaCTOTOH. DHEPrHUsl U UMITYJIbC (POTOHA.

OtkpeiTue u uccaenoanue (orordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (poTorddexTa.
VYpaBuenue Diinireiina s poroaddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JIECTBHE CBETA.

TexHuueckue ycTpoiCTBa M MPAaKTUUYECKOEe MPUMEHEHHE: (POTOITEMEHT, POTOJATUUK, COTHEUHAs
OaTapest, CBETOIUOI.

Jlemoncmpayuu

®oT03PPeKT Ha yCTAaHOBKE C IMHKOBOM MJIAaCTUHOM.

HccnenoBanue 3ak0HOB BHEMIHETO (oTOdhdeKTa.

CBeTomuon.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onbitel Pezepdopna nmo paccesnuro o -yactuil. [Imanerapras Moaenb
atoMma. [loctynarel bopa. M3nyuenue u nornomenue (GOTOHOB MpU MEPEX0Jie aTOMa C OJJHOTO YPOBHS
SHEPIuM Ha Ipyroil. Buasl criekTpoB. CHekTp ypOBHEN YHEPTUU aTOMa BOJIOPOJIA.

Bonnossie cBoiicTBa yactull. BonHsl ne bpoitns. KopryckynsipHO-BOTHOBOW Jyallu3Mm.

CHOHTaHHOE U BBIHYKJIEHHOE U3IyYEHUE.

TexHu4yecKkue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaln3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Monens onbita Pesepdopra.

Ornpezenenne JJIMHBI BOJHBI Jla3epa.

Habmronenue nuHeRvaThIX CIEKTPOB U3ITyUEHHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HaGmroienue TMHEHYAaTOro CIeKTpa.

Tema 3. Amommnoe a0po

DKCIEpUMEHTBI, JIOKA3BIBAIOIIUE CIOKHOCTh CTpOeHUS sipa. OTKPBITHE PaTUOAKTHBHOCTH.
OmnpeiThl Pe3epdopaa mo onpeneneHno coctaBa paguoakTHBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-,
raMma-m3IIydeHus. BiausHue painoakTUBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpsiTHE IpoTOHA U HelTpoHa. HykiioHHast mozens siapa ['eiizenOepra—lBanenko. 3apsan spa.
MaccoBoe uncio sapa. M3oronsl.

Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacmaa. [‘amma-uzimydeHue.
PaZinOAaKTUBHOIO pacnaja.

3akoH

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
Snepueie peakuuu. JleneHue u CUHTE3 A1IEP.



Snepubiii peakrop. TepmosinepHsiii cuHTe3. [IpoOaeMbl M NEPCIEKTUBBI SJIEPHON IHEPTETUKH.
DKOJIOTHYECKHE aCMEKThI sIIE€PHON IHEPTETUKH.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob! HaOIOIEHUS M pETHCTPAIK 3JI€MEHTAPHBIX YaCTHII.

dyHaaMeHTanbHbIe B3auMOJIeiicTBHs. EqUHCTBO (hr3rueckoit KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa M MpaKTHUECKOE MIPUMEHEHUE: T03UMETp, Kamepa BunbcoHa, siaepHblii
peakTop, aToMHast 6omMoa.

Jlemonucmpayuu

CuéTunK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM ¥ ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IpukiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, spKue 3BE3/1bl, INIAHETHI, UX BUJUMOE JIBH)KECHHUE.

Conneunas cucrema.

Connue. Conneynast aktuBHOCTh. Mctounuk sHeprun ConHua u 3BE3A. 3BE3IbI, UX OCHOBHBIE
XapakTepuUCTUKU. JluarpaMma  «CHEKTpaJIbHbIM  KJJacC —  CBETHUMOCTBbY». 3BE3/bl  IJIABHOU
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3]] IJIABHOM MOCJIE10BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE MTPEICTABICHHS O IPOUCXOXKACHUN U 3Bommonu CoHIa U
3BE3]1. DTambl JKU3HU 3BE3]I.

Mneunsiii [lyte — Hama [amaktuka. [lonoxxenune u nBwxkenue Comuna B [Mamaktuke. Turb
rajlakTuk. PaguoranakTuky u kBa3apel. YEpHBIE ABIPHI B APAX FAJIAKTHK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa0O6uma. Paz6eranue ranaktuk. Teopus bombiioro
B3pbIBa. PenmkToBoe n3iyueHue.

Macmrabnast ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HabmtoneHuss HEBOOPYKEHHBIM TIJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX TMPHIOKEHUNA IS
OIIpeJIeJIEHUs M0JI0’KEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHBbIE c0o3Be3usi CeBepHOro
NOJIyIIApHsL U IPKUE 3BE3/IBIL.

Hab6nronenus B Teneckon Jlynsl, miianer, Mieanoro [TyTu.

O06o0marniee noBTOpeHUE

Ponp ¢u3ukn m acTpOHOMHUU B HYKOHOMMYECKOM, TEXHOJIOIMYECKOH, COLMAIbHONM M 3THYECKOM
cepax IeATETHLHOCTH 4YeNIOBeKa, pojb M MECTO (M3MKM M acCTPOHOMHUU B COBPEMEHHOM Hay4yHOU
KapTUHE MHUpa, poiib (PU3HUECKOW Teopuu B (POpMUPOBAHMM NPEACTABICHUN O (PU3MUECKONW KapTUHE
MHUpa, MECTO (HU3MUECKOW KapTUHBI MHpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJCTaBICHUN O IIPUPOJE.

MesknpeameTHble CBSI3H

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisercss ¢ Y4ETOM
COJIEpKaTEeNIbHBIX MEXKIPEAMETHBIX CBA3E€HM C KypcamMH MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Meoicnpeomemnule nowsimusi, CBSI3aHHbIE C W3YYEHUEM METOJIOB HAyYHOTO [O3HAHUS: SIBJICHHE,
HAy4HbIH (akT, rumnore3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, AKCIEPHUMEHT,
MOJIECJINPOBAHUE, MOJIENb, U3MEPEHNE.

Mamemamuxa: penieHne CUCTEMBl YpaBHEHHA, TPUTOHOMETPpUIECKHE (PYHKIIMH: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI M HX IPOEKIHH HA OCH



KOOpAHMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC JIIEMEHTapHbIX (YHKIMM, NpU3HAKK M0100Us
TPEYTroJIbHUKOB, ONPEIeTIeHNE TUIOUIaIN IUIOCKUX GUryp u o0béma Ted.

buonocus: snextpuueckue SBIEHUS B KUBOM Mpupoje, KoledaTreabHble IBUKEHHS B KUBOU
IPUPOJIE, ONITUYECKHE SIBJIICHUS B KUBOU MPUPOJIE, AEUCTBUE PalMAllUN HA KUBBIE OPTaHU3MBI.

Xumusa: cTpoeHHE aTOMOB M MOJEKYJ, KpUCTaNIMYecKasi CTPYKTypa TBEPIBIX Tel, MEXaHU3MBI
00pa3oBaHMs KPUCTANIMYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.

l'eoepachus: wmarHuTHBIE TONIOCAa 3€MJIM, 3QJIEKH MArHUTHBIX pPyaA, (POTOChEMKA 3E€MHON
MOBEPXHOCTH, MPEACKa3aHUE 3EMIIETPSICEHHIA.

Texunonoecusi: TUHUM DJEKTpOIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa, AJIEKTPOJBHUIaTElb,
UHAYKIUOHHAS Tie4b, pajap, paauoONpuEéMHUK, TeNeBH30p, aHTeHHa, tenedon, CBY-meus,
NPOEKIMOHHBIH arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110 ®U3ZUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «Pus3uka» Ha ypoBHE CpemHero olmiero oopasoBaHus (0a30BbIN
YPOBEHBb) JOJKHO OOECHEYUTh JOCTIKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METAlpeaMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS y4eOHOro mpeamera «®Du3nMKa» JOHKHBI OTPAKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
NO3ULMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHEHTAIU{, TMO3UTHBHBIX BHYTPEHHUX YOEXKICHHH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHHE KUZHEHHOTO
OMbITa M OIbITA JIEATEIBHOCTH B IPOLECCE pPEaJU3allMid OCHOBHBIX HAIIPAaBJIEHUN BOCHHUTATEIbHOU
JIeATEIbHOCTH, B TOM YHUCJIE€ B YACTHU:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3MIMU OO0YYaroIIerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX TYMAHUCTHYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTCH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HMHTEpecax TIpayKTaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYTMPABIECHUH B 00pa30BaTeIbHON OpraHU3allHH;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX QYHKIUSIMH U
HA3HAYCHUEM;

TOTOBHOCTBH K TYMaHUTApPHOU U BOJIOHTEPCKON JEATEITHHOCTH,

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTb POCCUICKOM TPaKJaHCKON UACHTHYHOCTH, TAaTPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTH)KEHHUSIM POCCHUICKHUX YUYEHBIX B
o0nactu GU3NKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIEHUs, OPUCHTUPYSACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YUEHOTO;

OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYyIIEro;

4) 3cTeTHYeCKOr0 BOCIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ACTETUKY HAy4YHOI'O TBOPYECTBA, IPUCYILETO
buznyecKoil HayKe;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K Pa3NIu4yHbIM chepam MmpodeccHoHATbHOW NEATEIBHOCTH, B TOM YHUCIIE CBS3aHHBIM C
(GU3UKOI ¥ TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccu U peaaTn30BhIBATH
COOCTBEHHBIE )KU3HEHHBIC TLJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O W CaMOOOpa3oBaHUI0 B o00OjacTh (U3UKKA Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JI0TMYeCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KyJbTYpbl, = OCO3HaHHE IJIOOAJBHOTO  XapakTepa
9KOJIOTUYECKHUX MTPOOJIEM;



IJJAHUPOBAHUE M OCYUIECTBIICHHE NCUCTBUI B OKPYXAIOIICH Cpelle Ha OCHOBE 3HAHUS LEeH
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHe OIbITa AEATEIbHOCTH SKOJIOIMYECKON HampaBlIeHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HAHUU 10 PU3UKeE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
buznyeckoii HayKu;

OCO3HAaHWE IICHHOCTH HAY4YHOW JEATeIhbHOCTH, TOTOBHOCTh B TMpollecce HU3ydeHUs (HU3UKHU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIe YHUBepPCAIbHbIE yUeOHbIe AeilicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

CaMOCTOSITENIFHO  (DOpPMYJMPOBaTh W aKTyaJlM3UpOBaTh MpoOiieMy, paccMaTrpuBaTh €&
BCECTOPOHHE;

OTIPENIeNIATH 1IeNU IeATEbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUU MX JTOCTUKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX (DU3NICCKUX SIBICHHSX;

pa3pabarbiBaTh IUTAH PEUICHUsT NPOOJIEeMBbI C YY4ETOM aHalM3a HMMEIOLIMXCS MaTepHUaTbHBIX MU
HeMaTepUATBHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBHI B JICATEIIEHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM, OLIEHHBATH
PHCKH TIOCIIEICTBUI AEATEILHOCTH;

KOOPIMHUPOBATh W  BBIOJHATH pabOTy B  YCIOBUSIX pPEAITBHOTO, BUPTYyalbHOTO H
KOMOMHUPOBAHHOTO B3aHMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE TPH PEIICHUH KU3HEHHBIX TPOOJIEM.

Bba3oBble ncciie1oBaTeIbCKHe AeiiCTBHSA:

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMHU MMOHATHAMHU M METOIaMH (DPU3NUECKON HAYKH;

BJIaZIETh HAaBBIKAMH y4eOHO-HCCIIE0BATENBCKONW M IPOSKTHOM NESTEILHOCTH B 001aCTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY TOMCKY METO/OB PEHICHHs 33/1a4 (HU3HYECKOTO
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOIOB [TO3HAHUS;

BIAJETh BHJIAMH JCATCIPHOCTH MO TOJYYEHHIO HOBOTO 3HAHHs, €ro HHTEPIpETalny,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM YHCJIE NPU CO3JaHUU
y4eOHBIX MPOEKTOB B 001acTH (DUBHKH;

BBISBIISITH PUYMHHO-CJIEJICTBEHHBIE CBS3HM M aKTyaJIM3UPOBATh 33jjauy, BBIABHIaTh TUIOTE3Yy €€
pellIeHNs, HaXOJUTh apryMEHTbI Ul J0Ka3aTelbCTBA CBOMX YTBEpPXKIEHHM, 3aJaBaTh MapaMmeTpbl U
KPUTEPHUU PELICHHUS;

aHaJM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUs 3a/laud Pe3yJbTaTbl, KPUTHYECKH OIICHUBATh HUX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTENbHON JESITEIHHOCTH, B TOM YHCIIE
pY U3y4eHUH (HU3HKH;

JIaBaTh OLIEHKY HOBBIM CHTYAallMsIM, OLEHUBATh IPUOOPETEHHBII OMBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00JIaCTh )KU3HEICSITEITbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXOBI H PEIICHHUS;

CTaBHUTH MPOOJIEMBI U 337a4H, JOITyCKAIOIINE aJTbTEePHATUBHBIC PELICHUSI.

PabGora ¢ unopmanmeii:



BJIaACTh HAaBbIKaMHU ITOJIYUCHUA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘IeCKOl"0 COJACPpIKaHNA N3 UCTOYHHUKOB pa3HbIX
TUIOB, CaMOCTOSITEILHO OCYIIECTBIATh TIOUCK, aHAW3, CUCTEMATH3AallMI0 ¥ WHTEPIPETAILUIO
UH(QOPMALIMHU Pa3IMYHBIX BUIOB U (POPM IMPEIICTABIICHHS,

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIB30BaTh CPEICTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B PEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHH3al[MOHHBIX 3a7ad C CcoOJIoJeHHeM TpeOOBaHMIA
SPrOHOMHUKH, TEXHHKH OC30MAaCHOCTH, TMTHEHBI, PECypCOCOCPEIKEHUS, MPABOBBIX U ITUYCCKUX HOPM,
HOpPM MH(POPMAITMOHHOM 0€30MacHOCTH;

CO3lIaBaTh TEKCTHI (PM3MUYECKOTO COACPIKAHUS B PA3IUYHBIX (popMatax ¢ y4ETOM Ha3HAYCHUS
UH(QOPMALIMH U LIEJIEBOH ay TUTOPHUHU, BBIOMPAsk ONTUMAIbHYIO (JOPMY IPEACTABICHUS M BU3YAIN3aLIUH.

KomMMyHnKkaTHBHBIE YHHBeEpcaibHble YyueOHbIe JeHCTBHUS:

OCYILECTBIIATH OOIIEHUE HA YPOKaX (PU3MKU U BO BHEYPOUHOH J1eATELHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

MOHUMATH U HCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHIHOW ¥ HHMBH LYy aJIbHON paObOTHI;

BBIOMpAaTh TEMATUKy W METOIbl COBMECTHBIX JACUCTBHUH C yd4€TOM OOLIMX HHTEPECOB H
BO3MOYKHOCTEM Ka)KJ0r0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM AESATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEUCTBUSA 110
€€ JOCTMKEHHUIO: COCTaBIIATh IUIAH ACHCTBUM, PACHPENENATh POIM C YYETOM MHEHHMM YYaCTHHKOB,
00CyKJ1aTh pe3yibTaThl COBMECTHON paboThI;

OLIEHUBAaTh KAaueCTBO CBOETO BKJIAZA M KaXJOTO YYaCTHUKA KOMAaHJbl B OOLIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

peylaraTb HOBBIE IIPOEKTHI, OLICHMBATh HUACH C IO3MLUU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIIATh MO3UTHBHOE CTPATErMYECKOE IMOBEACHHUE B PA3IMYHBIX CUTYaLUAX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIe 1elCTBHS
Camoopranusanms:

CaMOCTOSITENIFHO ~ OCYIIECTBJIATH [MO3HABATENBbHYIO JESITENbHOCTh B 00JacTh (U3HKU |
ACTPOHOMUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTH U (OPMYITHUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIIEHWs pPAacUETHBIX W KAYeCTBEHHBIX 3a7ad, IUJIaH
BBITIOJTHEHUS TTPAKTUIECKOU PabOThl ¢ YUETOM MMEIONINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEAIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIIMSIM;

paciupsITh paMK1 y4eOHOTO MpeiMeTa Ha OCHOBE JTIMYHBIX MPEANOYTSHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €Tr0, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHUIO W TIPOSBICHHUIO ASPYIUIMH B 00IAaCTH (U3UKH, MOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJIEKT:

JaBaTb OIEHKY HOBBIM CHUTYyallMsiM, BHOCHUTh KOPPEKTHBBI B JESITEIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BIIAJCTh HABBIKAMHU TO3HABATEIHHON pe(dyieKCMM Kak OCO3HAHHUSI COBEPIIAEMBIX JEHCTBUU U
MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHU;



UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIIsl OLEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 110 UX CHHKEHUIO;

IIPUHAMATh MOTHBBI M ApTYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTATOB EATEIBHOCTH;

NPUHUMATH ce0sl, TOHMMasi CBOM HEIOCTATKU M JOCTOUHCTBA;

IIPUHAMATh MOTHBBI M apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTATOB JIEATEIBHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OIIMOKH.

B mpouecce aocTukeHMs JIUYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MpPOrpamMMbl MO (U3MKE JUIs
YPOBHS cpenHero oOmero oOpa3oBaHHs Yy OOyYalOIIMXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIN
UHTEJUIEKT, Mpeanoaralomi copMIUpOBaHHOCTS!

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BU/IETh
HalpaBJICHUsS pa3BUTHs COOCTBEHHOMN 3MOLIMOHAIBLHOM cepbl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJIMpPOBaHMsl, BKJIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHME NPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBE/IEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K OSMOIMOHAJIBHBIM H3MEHEHHMSAM M TPOSIBIISATH
THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHMIO L€ U YCIEXY, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE IEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOXKHOCTEM;

AMITATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH
€ro NpHu OCYIIECTBIEHUH OOIIEHNUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpaMBaThb OTHOIIEHHUA C JIPYTUMHU
JTOABMH, 3a00TUTHCS, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIbTATBI

K xonimy o0yuenus B 10 kjacce mpeMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUMN:

JIEMOHCTPHUPOBATH Ha MPUMEpaxX POJb U MECTO (HU3UKU B (POPMHUPOBAHUN COBPEMEHHOW Hay4HOM
KapTHUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOMW TEXHUKH M TEXHOJOTHWH, B MPAKTUYECKON AEATEIbHOCTU
JIIO/ICH;

YYHUTBIBATh TPAHUIBI MPUMEHEHHUS HM3YyYCHHBIX (U3MUECKMX MOJENCH: MaTepualibHas TOYKa,
WHepLUanbHas cucTeMa OTcuéTa, abCOMOTHO TBEPJOE TENO, UACaIbHBINA ra3, MOJEIH CTPOCHUS Ta30B,
JKUJKOCTEN U TBEPABIX TEJI, TOUCUHBIA SJICKTPUUCCKUN 3aps]l IPU PEIICHUN (PU3NISCKUX 3a]1a4;

pacmo3HaBaTh (hU3HUEcKue SBICHHS (MIPOIECCh) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOM TEOpPHM CTPOEHHUs BEIIeCTBA W BJEKTPOJUHAMHMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE MaJCHUE Tell, ABMKEHHE 10 OKPYXKHOCTH,
WHEpLHs, B3auMoaencTBue Tel, nuddysus, OpoyHOBCKOE TBUKEHHE, CTPOCHHE KUAKOCTEH M TBEPABIX
TeN, M3MEHEHHEe 00BbEMa Ten Mpu HarpeBaHWU (OXJIAXICHUHU), TEIUIOBOE PaBHOBECHE, HCIIApEHHE,
KOHJICHCAls, TUIaBJICHUE, KPUCTAIIM3alUs, KUIIEHUE, BIAXKHOCTh BO3yXa, OBBILIEHUE JaBJICHUS ra3a
IIPY €r0 HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b MEXKAY NapaMeTpaMH COCTOSIHUS ra3a B U30IPOLECCaX,
ANEKTPU3ALUS TEN, B3aUMOJICUCTBHE 3apsI0B;

OTHMCHIBATh MEXaHWYECKOE JBIDKEHUE, WCIOJNB3Yys (U3NYCCKUE BEIWYMHBI: KOOPJWHATA, IyTh,
MIEPEMEIIEHUE, CKOPOCThb, YCKOPEHME, Macca TeJla, CHIA, UMIIYJbC TeJla, KUHETHUYECKAsl SHEprus,
MOTCHIIMAIbHAS SHEPIHsl, MEXaHWYeCKasi paboTa, MEXaHHYECKasi MOIIHOCTh; TIPU OTMHCAHUH MPABHIHHO
TPAKTOBAaTh (DU3MYECKHIA CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYCHWS] M CIUHUIBI, HAXOIHUThH
(GhOpMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BETUIMHAMU;

OTHMCHIBaTh M3yUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCIIONB3YS (U3HUECKUE
BEJIMYMHBI: JABJICHHE Ta3a, TEMIIEpaTypa, CPEIHssl KUHETHYECKas SHEPrusi XaOTUYECKOTO JABUKECHHS



MOJIEKYJI, CPETHEKBAIpaTUYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEprus, paboTta
rasza, K03((UIHEHT MOJE3HOr0 JEHCTBUS TEIUIOBOIO JBUTATENIsl; IPU ONMUCAHUU MIPABUIBHO TPAKTOBAThH
(Gu3MUecKuil CMBICT HUCIOJIBb3YEMBbIX BEJIWYMH, UX OOO3HAYEHMS M EIMHUIIBI, HaXOIUTh (HOPMYJIbI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETHUYUHAM;

ONMCHIBATh HW3YYEHHBIC DJIJIEKTPUUYECKHE CBOWMCTBA BEIECTBA W JJIEKTPUYECKUE SIBICHUS
(mpouecchbl), HCHONB3YsT (U3NUECKHUE BEIMUYMHBI: 3JIEKTPUUECKUH 3apsijl, 3JIEKTPHUUYECKOe IIOJIE,
HaNpsOKEHHOCTH MOJIA, MOTEHLHUAT, Pa3HOCTh IMOTEHIMAIOB; IIPU ONUCAHWM INPABUIBHO TPAKTOBATH
(GU3UUECKUil CMBICI HCIOJIb3YEMBIX BEIMYMH, WX 0003HAUEHUs M EAMHUIIBI; yKa3blBaTh (OPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETMUMHAMU;

aHAJTM3UPOBaTh (PU3MUYECKUE MPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3NUECKHUE 3aKOHBI U MIPUHIIHIIBL:
3aKOH BceMUpHOro tarorenus, I, I u III 3axonsl Hpr0TOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOU IHEPTHH,
3aKOH COXPAHEHHUs HMMILYJIbCA, IPUHLUII CYNEPHO3ULMN CHJI, IIPUHLUII PAaBHOIIPABUS HHEPLUAIBHBIX
CUCTEM OTCYETA, MOJIECKYJISIPHO-KMHETHUYECKYIO TCOPUIO CTPOCHUS BEILECTBA, a30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYECKON YHEPTUH TEIUIOBOTO JBM)KEHUS MOJIEKYJI ¢ aDCOMIOTHON TeMIIepaTypou, epBhIN
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3ToMm
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHHE M YCIOBUS (TPaHMIIBL,
o0jacT) IpUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIBI JIEHCTBUS MAalIMH, NPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh yCIOBHUS UX O€30M1aCHOTO MCIOIb30BaHMs B IOBCEIHEBHON KU3HU;

BBIMOJIHATh OKCIIEPUMEHTBHl IO HCCIEIOBaHUIO (U3UYECKUX SIBICHUH U TPOILECCOB C
UCIIOJIb30BaHUEM TPSIMBIX M KOCBEHHBIX M3MEpEHHid, TpU 3ToM (OPMYJIHPOBATH MpolieMy/3aiady |
TUIOTE3y Y4YeOHOro HKCIEpUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOT0 000pyn0BaHMA,
IIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATh NPSMbIE M KOCBEHHBbIE M3MEPEHHs (PU3MUECKUX BEJIUYMH, IIPU 3TOM BBIOMpATh
ONTHUMAaJbHBIA CIMOCOO HU3MEpPEHHs] M UCMOJIb30BaTh H3BECTHBIE METOJABl OIEHKH IOTpelIHOCTeN
W3MEPEHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAy (QHU3MUYECKUMH BEIMYMHAMHU C HCIOJIB30BAHUEM MPSAMBIX
U3MEPEHUI, MNpU HTOM KOHCTPYMpPOBAaTh YCTAaHOBKY, (HUKCHPOBAaTh pE3yJbTaThl IMOJTy4YEHHOU
3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHUJE TaOmul U rpaduKoB, JenaTh BBIBOABI 110 pe3yjbTaTaM
UCCIICI0BAHNS,

coOurofaTh MpaBuia 0€30MacHOr0 TPyAa MpPU NPOBEIEHUM HCCIEAOBAaHUM B pamMkax y4yeOHOro
JKCIEPUMEHTa, Y4eOHO-HCCIEOBATENIbCKONH M TMPOEKTHOW JEATENIbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS;

pemaTh pacdyE€THBIC 33/Ja4M C SBHO 3aJaHHOM (U3MYECKOH MOJIENbI0, MCIONB3Ys (U3NYecKue
3aKOHBI U NMPHUHIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJaud BHIOMPATh (PU3UUECKYIO MOJEIb, BBIIEIATH
¢u3nueckue BeMUYHHBI U (OPMYIIBI, HEOOXOUMBIE IS €€ PelIeHuUs, IPOBOJUTH Pacu€Thl U OLICHUBATh
pEaIbHOCTD MOYYEHHOTO 3HaUCHHS (PU3NYeCcKON BEIIMUHMHBL;

pemaTh Ka4eCTBEHHBbIE 3a/Jaud: BBICTPAMBATh JIOTHYECKH HENPOTHUBOPECUYUBYIO LEMOUYKY
paccyXIeHH ¢ ONOopoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,

UCTIOJIB30BaTh TMPHU PEHICHWH YYeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIC TEXHOJIOTHH IS
MIOWCKA, CTPYKTYPHUPOBAHMSA, HHTEPIPETAUMU M MPEJCTABICHUS Yy4eOHOM W HAyYHO-IIOMYJIAPHON
uHpOpMaIMK, MOJYYEHHOM U3 pPAa3JIMYHBIX HMCTOYHMKOB, KPUTHUYECKH aHAIM3UPOBATh IOJIyYAEMYIO
UH(pOpPMaIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KM3HU Mg oOecredeHus
0e30MacHOCTH TMpU OOpalleHud C NpubopaMu M TEXHUUYECKHUMH YCTPOWCTBAMH, A COXPAaHEHUS
3JIOPOBBS U COOJIIO/IEHUSI HOPM PKOJIOTHYECKOTO MOBEACHUS B OKPY KaIoLIeH cpee;

paboTarh B TpyMIE C BBINOJHEHHWEM pPa3IUYHBIX COIMAIBHBIX pOJIEH, MIIAHUPOBATH pPadOTy
TPYHOIbl, PallMOHAIBHO pPACIpenessaTh O0O0S3aHHOCTH M IUIAHUPOBATH JEATEILHOCTh B HECTaHJIAPTHBIX
CUTyallusiX, aJeKBaTHO OLEHUWBATh BKIAJ KaXJIOr0 M3 YYaCTHHKOB TpPYIIbI B pEIICHHE
paccMaTpuBaeMol MPOOIEMBI.

K koniy o6yuenus B 11 ki1acce npeaMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

JIeMOHCTPHPOBATh HA NMPUMEPaxX pojb U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM Hay4HOIl
KapTHUHBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHMKH W TEXHOJOTUM, B MPAKTHUUYECKON NEeATEIbHOCTH
JFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KAPTUHBI MUPA;

YYUTHIBaTh TPAHUIII TPUMEHEHUS U3YYCHHBIX (DU3MUECKUX MOJENeH: TOYCUHBIH IeKTPUICCKUI
3apsij, JIyd CBETa, TOUEUHBIH MCTOUYHUK CBETa, SiAEpHAs MOJEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO
siipa MpU pereHny (GU3NIeCKuX 3a1ad;

pacnio3HaBaTh (hM3WUECKHE SBJICHHS (MPOIECCh) M OOBSACHATh HMX HAa OCHOBE 3aKOHOB
ANIEKTPOJAVHAMHUKN M KBAHTOBOM (DU3UKHU: DICKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE MAarHMWTOB, 3JEKTPOMArHUTHAas HWHIYKIIHS,
JeiCTBE MAarHUTHOTO MOJIi HAa NPOBOJHUK C TOKOM M JABWXKYIIMHCA 3apsf, 3JIEKTPOMAarHWTHBIE
Koie0aHUs W BOJHBI, NPSIMOJIMHEMHOE paclpoCTpaHEHHE CBeTa, OTpPakeHUE, MpeJoMIICHHE,
uHTEepPepeHIrs, TUPpaKIus U TOISIPU3AIM CBETa, JAUCHEPCUS CBETa, (HOTODIEKTpUUIeCKHU (et
(potorddexT), cBeToBOE JaBICHWE, BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOJOPO/IA,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIM0aKTUBHOCTb;

OMKCHIBATh HM3yUEHHBIE CBOWCTBA BeHIECTBA (RJIEKTPUUYECKHE, MArHUTHBIE, OINTHYECKHE,
JNEKTPUYECKYI0 MPOBOAMMOCTH PA3JIMYHBIX Cped) UM DJIEKTPOMAarHUTHBIE SBJIEHUS (TPOIECCHI),
UCTIONB3YS (DU3MUECKHe BEIUYUHBL: DJIEKTPUUECKUN 3apsll, CUiIa TOKa, SJIEKTPUYECKOE HampsKEHUeE,
JNEKTPUYECKOE COMPOTHUBIICHHE, PAa3HOCTh IOTEHIUAJIOB, 3JIEKTPOJABMXKYIAs CuHia, paboTa TOKa,
WHAYKIHUS MarHUTHOTO Moisl, cuia Awmmepa, cuia JlopeHlla, WHAYKTUBHOCTh KAaTyIIKH, SHEPTUs
ANEKTPUYECKOT0 ¥ MAarHUTHOTO TMOJIEH, MEPUO M YacToTa KojeOaHui B KojebaTeIbHOM KOHTYpE, 3apsij
U CHJa TOKAa B MPOILIECCe T'APMOHUYECKUX SJIEKTPOMATHUTHBIX KoyieOaHUM, (POKYCHOE pacCTOsIHHE U
ONTHUYECKasl CHUJIA JIMH3bI, IPH OMHCAHUU MPABHIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX
BEJIMUMH, WX O003HAYECHHS W EIMHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE NAaHHYIO (DU3HUECKYIO
BEJIMUMHY C JPYTMMH BETUUMHAMU;

OIMCHIBATh W3yYEHHBIC KBAHTOBBIC SIBJICHUS M TPOLIECCHI, UCIONB3Ys (PU3MUYECKHE BEIWYMHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, SHEPrUs U HMMITYJIbC (POTOHA,
Hepuos IoJlypacraja, SHEprusi CBS3M AaTOMHBIX SJE€p, IPU ONHUCAHUU IPAaBUIBHO TPAKTOBATH
(bu3NYECKUN CMBICT HCTOJB3yeMbIX BEIWYUH, X O003HAUCHUS WM CIUHUIIBI, yKa3biBaTh (OPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (DU3WYECKYI0 BEIMYUHY C JPYTMMH BEJIWYMHAMH, BBIYHCIATH 3HAYCHUE
(bU3NYIECKOI BETNIHMHEI;

aHATM3UPOBATh (PH3MUYECKUE TIPOLIECCHI U SBJICHUS, UCTIONIB3YS (PU3NIECKHAE 3aKOHBI U IPUHIIHIIHL:
3ak0oH OMa, 3aKOHBI I10CJIEIOBATEIBLHOIO U NMapajlIeIbHOTO COEIMHEHMS ITPOBOAHMKOB, 3aK0H JKoysi—
JleHua, 3aKOH 3J€KTPOMarHUTHOM MHJIyKIIUH, 3aKOH IPSIMOJIMHENHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI
OTpa)KEHHs CBETa, 3aKOHBI MPEJOMIJICHUS CBETa, ypaBHeHHe OWHmITelHa s poTodddexTa, 3aKoH
COXPAaHEHHUs HEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHHsI JIEKTPUUECKOTO 3apsijia, 3aKOH
COXpPaHEHHUsI MacCOBOTO YMCIIa, MOCTyIaThl bopa, 3aK0oH paJloakTUBHOIO pacnajia, Ipyu 3TOM pa3inyaTh



CJIIOBECHYIO (hOPMYJHUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBHIPAKCHHE M yCIIOBUS (TPaHHIIBI, 00J1acTH)
MPUMEHHUMOCTH;

OTIpe/IeIATh HANpaBJICHHE BEKTOpa MHIYKIWH MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cubl JlopeHna;

CTPOUTH U OMHCHIBATh N300pakeHHe, CO3/1aBaeMO€e TNIOCKUM 3€PKaJioM, TOHKOH JINH30M;

BBIMOJIHATh SKCIEPUMEHTHl [0 HCCICAOBAHMIO (PU3MUYECKUX SBJIEHUH U TPOLECCOB C
UCIIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX HM3MEpEHHil: mpu 3ToM (GopMyIupoBaTh MpodiieMy/3afauy |
TUNOTE3y Y4YyeOHOro »HKCHEpUMEHTa, cOoOMpaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO 000pyI0BaHMA,
MPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSMbIE M KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIUYMH, IPU 3TOM BHIOMpAThH
ONTUMANBHBI CHOCO0 M3MEpEeHHs M MCIOJIb30BaTh H3BECTHBIE METOJAbl OLEHKH MOrpeIHoCTei
U3MEPEHU;

UCCIIeIOBaTh 3aBUCUMOCTH (DPU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSAMBIX M3MEPEHUHU: NMPHU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYECHHON 3aBHCUMOCTH (PU3MUYECKUX
BEJIMYMH B BUjE TaOHIl U rpadUKOB, 1e1aTh BBIBOABI 10 pe3yIbTaTaM HCCIeI0BaHMUS;
coOmoaTh mpaBmia O€30MacHOr0 TpyAa MpH TPOBEACHWH HCCICIOBAHUNH B paMKax y4eOHOTO
IKCIEPUMEHTA, Y4YEOHO-MCCIEN0BATEIbCKOW UM IMPOEKTHOM JAEATEIBbHOCTH C  HCIIOJIb30BAHHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1abOpaTOPHOT0 000PYOBAHMUS;

pemaTs pacdyEéTHBIC 33/Ja4M C SBHO 3aJaHHOW (U3MYECKOH MOJIENbI0, MCIONB3Ys (U3NYEeCKHe
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 33/a4d BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIIEITH
¢u3nueckre BeMTMINHBI U (HOPMYIIBI, HEOOXOIUMBIE IS €€ PeIIeHus], IPOBOJUTH PAacu€Thl U OIICHUBATh
PEaNbHOCTh MOJTYYEHHOTO 3HaYCHUS] (PU3NYECKON BETUUHHBI;

peliath KadyeCTBEHHbIE 3aJjaud: BBICTpaMBaTh JIOTMYECKH HENPOTHBOPEUUBYIO LIETIOYKY
paccyXJIeHuH ¢ OMOpoil Ha 3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS,

MCIIOJIb30BaTh NPU PEIICHWH Y4eOHBIX 3a7]ad COBPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUHU IS
MOMCKA, CTPYKTYPUPOBAHMS, HUHTEPNpETAllMM M TMPEACTaBICHHs Y4eOHON M Hay4YHO-TOMYJISIpHOU
uHbOpMaIMU, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATh IOIYYaeMYIO
uHpOpPMAITHIO;

OOBSCHATH TPUHLMUIBL JIEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB, DPa3IdYaTh
yCIIOBHA UX OE€30MaCHOT0 MCIIOJIB30BaHUS B IOBCEAHEBHOM KU3HM,

MPUBOIUTH MPUMEPHI BKIIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIONB30BaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B TMOBCETHEBHOW XU3HU A oOecredeHus
0e30macHOCTH Mpu OOpalleHHd ¢ TPUOOpaMU M TEXHUYECKHMMHU YCTPOHCTBAMH, A COXpPaHEHUS
3JI0pOBbSI U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO MIOBEACHUS B OKpYIXKarollel cpejie;

paboTaTte B TpymIe C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX POJIEH, IJIAaHUPOBAaTH padoTy
IPYMIIbI, PAllMOHATIBHO PACHPEIENsATh O0S3aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLEHUBAaTh BKJIAJ KaXJIOr0 M3 YYaCTHMKOB TpYIIbI B pELICHHUE
paccMaTpuBaeMoi mpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacos DJICKTPOHHBIE
Ne ni/nt HaumeHnoBaHue pa3iesioB U TeM K (undposbie)
B NPOrpamMMbI Bcero onrpoabueie | Ipakrmieckn o0pa3oBaTe/ibHbIE
padoTbI e padoThlI pecype
Paznen 1. DUZUKA U METOJIbI HAYYHOI'O ITO3HAHU S
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 Bubmaorexa HOK
. https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
2.2 Jlunavuia 7 https://m.edsoo.ru/7{41bf72
bubnnorexa [HOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hitps://m.edsoo. ra/7f4 1bf72
Hroro no pazneny 18
Pasznen 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuorexa [JOK
] TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBbI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bu6muotexa LIOK
) Da30BbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pasznen 4. JIEKTPOANHAMUKA
4.1 DJIEKTPOCTATHKA 10 1 bubnuorexa [JOK




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

[TocTostHHBIN dIeKTpUYeCKUl TOK. TOKHU B

bubmnorexa [HOK

4.2 pa3JIMYHBIX CPEIAX 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KJIACC

KosanuecTBo yacoB DJICKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Ne n/n NpOrpamMmbl Bcero Konrpoanneie | - IpaxTudeckue o0pa3oBaTte/ibHbIE
padoTbI padoTsbI pecype
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MarunuTHO€ noje. INeKTpOMarHuTHas 11 1 3 bu6muoteka [HOK
) WHTYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pa3nea 2. KOJIEBAHUSA Y BOJIHBI
71 MexaHu4eCKHe U JIEKTPOMArHuTHbIE 9 1 bu6muoteka [HOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHu4yecKue U JIEKTPOMarHuTHbIE 5 1 bub6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICITHATBHON TEOPHUH 4 1 bubnuotexa [JOK
) OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
. butbmmoreka [{OK
4.1 DneMeHThI KBAHTOBOM ONTUKUA 6 hitps://m.edsoo /74 1c97c
bu6nuoreka [JOK
42 Crpoenne aroma 4 https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE AP0 5 Enbmiorexa TOK

https://m.edsoo.ru/7f41¢97¢




Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

bubnuoreka [JOK

5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pa3nesa 6. OBOBIIAIOINEE TIOBTOPEHHUE

6.1 Obodmaiomee nosTopenue 4 E:fgsj?;r?::(li(sigrou/g f41c97c
Wroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmuecTBo 4acoB JIeKTPOHHbIE
nudposbie
Nen/m | Tema ypoka
yp Beero KOﬁHTpOJIbeIe Hpangqecxn 06pa3oBATETBHbIC
padoThI e padoThl pecypes

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnnorexa [JOK
METOBI TO3HAHUS OKPYIKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢pusuku B GopMUpPOBAHUH

2 COBPEMEHHOM (El)a YHOUN K(g EI/IHIE MHpa, B 1 bubmiorexa LJOK

P . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON NeSATEIbHOCTH JIOIeH
MexaHn4deckoe ABUKEHUE.

3 OTHOCHUTENHPHOCTh MEXaHUYSCKOTO 1 bubmuoreka [JOK
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHoMepHOE IPAMOIIMHENHOE IBUKECHUE 1 Bubmorexa [IOK

p b https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE 1 bubnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372¢

6 CBobogHOe nazieHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOIHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunerinoe npuxenue. /[prmxenue 1 bubmmoreka [JOK
MAaTepUAIBHON TOUKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
ITpunuun otHocuTenbHOCTH [ anumes.

8 I/Ige HI/IaJ'IBHI)Ie cucteMbl otcueTa. [lepBoiid 1 Bubmorexa TOK

pi - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. IlpuHumn cynepno3unuu
9 cui. Bropoii 3akon HI;IOTL(I)Ha 31151 b : 1 Bubmorexa LIOK
’ P - a https://m.edsoo.ru/ff0c3be8
MaTepuajlbHOU TOUKU
10 Tpernii 3akoH Hbpr0TOHA [171s1 MaTEPUAIIBHBIX 1 bubnnorexa [JOK

TOYCK

https://m.edsoo.ru/ff0c3be8




11 3aK0oH BCEMUPHOro TsaroreHus. Cuia bubnmnorexa [JOK
TsKkecTH. IlepBas kocMudecKasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
Bbubnuoreka [JOK
12 Cwuia yopyroctd. 3akoH I'yka. Bec tena
yupy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadbdbunuent tpeaus. Cuna
13 COII OTII?IBJ'ICHI/M I CII)/I(I)I[BI/IXGHI/II/II:) Tella B Bubmorexa HOK
P P https://m.edsoo.ru/ff0c3{76
JKUJIKOCTH WIIU ra3e
[TocTynarenbHOE U BpamaTelibHOE
14 JBIKEHHE a0COJIIOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmeHT cunbl. Inedo cunel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
NMnynbec MaTepuaibHON TOYKH, CUCTEMBI
15 MaTepualbHbIX TOYEK. IMIyJIbC CUIBI. bubnnorexa [HOK
3aKoH coXpaHEeHHs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
Pa6ota 1 MormiHoCTh cuiabl. Kunernyeckas
16 SHEPrusi MaTepuaabHOM TOUKH. TeopeMa 00 Bubmzorexa LIOK
p P N p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOM SHEPT U
[NorenumansHas sHeprud. [loTeHnuanbHas
17 SHEPTHS YIIPYTo AePOopMUPOBAHHOMN bubmmoreka [JOK
npykuHbl. [loTeHIHaNIbHAs SHEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MMOBEPXHOCTU 3EMITH
ITorennuanbHbIE U HEMOTEHIINATbHBIE CUIEL.
CBs136 pabOTHI HEMMOTEHIINAIBHEBIX CHII C
18 I/I3M6H£HI/I€M MeXaHUYEeCKOH DHEPTUU Bubmzorexa LIOK
P https://m.edsoo.ru/ff0c478¢
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYE€CKOW SHEPTUU
JlabopaTopHas pabota «lccinenoBanue
19 CBsI3H PabOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM PHEPruu Tejla Ha MPUMEpE
pPACTSKEHUSI PE3UHOBOTO KI'YTa»
20 KonTponbHas paboTa 1o teme bubanoreka [JOK




«Kunematuka. /Ilnaamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE)

https://m.edsoo.ru/ff0c4b74

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-

bu6mmoreka [IOK

21 KMHETHUYECKOU Teopuu. bpoyHOBCKOE
P poy https://m.edsoo.ru/ff0c4dc2
nswkenue. Anddysus
Xapakrep ABUKEHUS U B3aUMOJICUCTBUSA
22 yacTHI BeuecTBa. Mozenu cTpoeHus rasos,
KUIKOCTEN U TBEPABIX TEIl
23 Macca monekyi. KonugecTBo BemecTsa.
ITocrosnnas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenscus
25 Wneanpnsiii ra3 B8 MKT. OcHOoBHOE bubmmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TemIepaTypa Kak Mepa
CpeaHEeN KUHETUYECKON SHEPTUU JBUKECHUS bubnnorexa [JOK
26
MOJIEKYJI. YpaBHEHUE MeHeneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlanmpToHa. ['a30BBIC 3aKOHBI
JlabopaTopHas pabota «lVccnenoBanue
28 3aBUCHUMOCTH MEXy IapamMeTpamMu
COCTOSIHHSI pa3pEKEHHOTO ra3a
29 W3omporneccsl B neaabHOM raze u ux bu6nuorexa [IOK
rpaduyeckoe NpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHnHss sHeprus TepMOAUHAMUYECKON
30 CHUCTEMBI B CIIOCOOBI €€ N3MCHCHHUSI. bubmmoreka [JOK
KonuuecTBo Temnotel u padoTta. BHyTpeHHsAs https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOI'O WJI€AJIbHOIO Ira3a
31 Bunwr Temnonepenaun Bubnorexa [IOK
p https://m.edsoo.ru/ff0c5c36
32 VY nenbHast TEIIOEMKOCTh BEIIECTBA. bubnuorexa [JOK




KonudecTBo TEITIOTHI MpH TEIUIONEpeaaye.
A tnabaTHBIN MPoIiecce

https://m.edsoo.ru/ff0c5¢36

IlepBblil 3aKOH TEPMOAVHAMUKH U €TI0 bubnuoreka [IOK
33
NPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ff0cSefc
34 Heo6paTuMOCTh MpoLeccoB B MPUPOJIE. bu6nuorexa [IOK
BTopoii 3aK0H TEpMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/I TermoBoi bubmuoreka [JOK
MAaIlUHBI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KI1J{
37 DKOoJ0rHYecKue mpooIeMbl
TEIJIOIHEPTeTUKHI
33 O6o0maromuii ypok «MoseKkyspHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOJMHAMUKI https:/m.edsoo.ru/ff0c6938
KonTponbnas pabota mo teme
39 «MOerK s HESI ¢uznka. OCHOBBI buGmuorexa [JOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKIY
40 [TapooOpazoBaHue U KOHACHCAIHS. bubnnorexa [JOK
Hcnapenue u Kunenne https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTD bubmuoreka [JOK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubnnorexa [JOK
42
KpUCTAILIOB. JKuaKue KpucTasibl. https://m.edsoo.ru/ff0c650
CoBpeMeHHbIE MaTepHaIb
43 [1naBneHue u KpucTan3auus. Y aenbHas bu6nmoreka [IOK
TerioTa miasieHus. CyonumManus https://m.edsoo.ru/ff0c6708
bu6mmoreka [{OK
44 VYpaBHeHHE TEIIOBOTO OanaHca hitps://m edsoo.ru/f0c6820
OnexTpuszanus Tea. JINEKTPUUECKUH 3apsi. bu6mmorexa [IOK
45
JIBa BUJa DIIEKTPUYECKUX 3aPSJIOB https://m.edsoo.ru/ff0c6bcc
46 [IpOBOTHUKH, TUAIEKTPUKHU U bubnuorexa [JOK




MOJYIIPOBOIHHUKH. 3aKoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaga

https://m.edsoo.ru/ff0c6bcc

B3aumopeiictBue 3apsoB. 3akoH Kynona.

bu6mmoreka [JOK

47 . .
TodeuHblil SJIEKTPUYECKHUI 3apsi https://m.edsoo.ru/ff0c6ced
Hanpsik€HHOCTB 3JIEKTPUUYECKOTO MOJIS.
48 I1 HI:IHHH cyne HO3I/IHIEI/I AIEKTPUYECKUX bubmorexa [IOK
p N yrep .. p https://m.edsoo.ru/ff0c6df2
nosieil. JIuHum HanpsHKEHHOCTH

49 PaGota cuit 31eKTpoCTaTHYecKOro moisl. bubnuorexa [JOK
[Torenman. Pa3HOCTh MOTEHIHAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHHKHN U AUDIICKTPUKH B

50 3J'IpeKT OCTaTHYECKOM HT£IC bubmorexa [JOK

p ) https://m.edsoo.ru/ff0c7018
JmpnekTpuyeckasi IPOHUIIAEMOCTh
51 DnekTpoémkocTb. KonaeHncaro bubmorexa LIOK
p ) P https://m.edsoo.ru/ff0c7126

57 DNeKTPOEMKOCTD MJIOCKOT0 KOHEHCATOpa. bubmuorexa [JOK
DHEprusi 3apssKeHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72¢0

53 JlabopaTopHas padora "l3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

[IpuHIIMIT NENCTBUS U IPUMEHEHUE

54 KOHJIEHCATOPOB, KOIMPOBAJIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3ammTa. 3a3eMIICHHE AIEKTPONpruOOpOB
DNEeKTPUYECKUM TOK, YCIOBHS €r0

55 cymectBoBanus. [loctosiuubit Tok. Cuna
toka. Hanpsixenue. ConporuBienne. 3akoH
OmMa Jyist yJacTKa Lenu
[TocnenoBarensHOE, MapaiesibHOE,

56 CMEIIAHHOE COEJIMHEHNE TTPOBOTHUKOB. bu6mmoreka [IOK
JlabopartopHas pabora «3ydenue https://m.edsoo.ru/ff0c 7410
CMEUIAaHHOT'O COEJIMHEHHUSI PE3UCTOPOBY

57 PaboTa 1 MOILTHOCTH AIEKTPUIECKOTO TOKA. bubmmoreka [JOK

3akon Jlxoyns-Jlenna

https://m.edsoo.ru/ff0c7838




3axon Oma aJ1s MOTHOM (3aMKHYTOM)
aeKTpudeckoi nenu. Koporkoe 3aMmbikanue.

bu6nuorexa [JOK
58 JIaGoparopHas padora «13meperue D/1C
patop P p A https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUS
DNeKTpOHHAs! TPOBOIUMOCTH TBEPIBIX
59 METaJUI0B. 3aBUCUMOCTb CONPOTUBIICHUS
METaJIOB OT TEMIIEPATYPHI.
CBEpXIIPOBOIUMOCTD
60 DneKTpUYeCcKuil TOK B Bakyyme. CBoWCTBa
ANIEKTPOHHBIX MYYKOB
[TomynpoBoaHUKH, UX COOCTBEHHAS U
61 I I/Il\}/[]efHaSIi OBO,,Z[I/IMOCTL CaoiicTBa p—n- Bubmorexa LIOK
p p ’ p https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoIHUKOBBIE TPHOOPHI
DIEeKTPUYECKUM TOK B pacTBOpax U
62 pacIuiaBax 3JIEKTPOJIMTOB. bubnnorexa [JOK
DIEKTPOIIUTUYECKAS TUCCOLIUALIUSL. https://m.edsoo.ru/ff0c82ba
DIEKTPOJIN3
DJIEKTPUYECKUN TOK B ra3ax.
p N y Bu6moreka [JOK
63 CaMOCTOATENbHBIA U HECAMOCTOSITEILHBIN
https://m.edsoo.ru/ff0c84ae
pa3psia. Mounus. [1nazma
DIeKTpUYECKUE IPUOOPHI M YCTPOMCTBA U UX
64 i} aKTIquCKOG i} IEMeHEHHe }i'[ I;131/11121 Bubmiorexa IJOK
p p 1P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
. bu6mmoreka [IOK
65 O000611aroIHH YPOK «IIEKTPOIUHAMHUKAY
[HAFOIIHMH YD Tpoa https://m.edsoo.ru/ff0c88be
Konrponsnas padora no Teme
66 «nekrpocraruka. IlocTtosHHbBIN bubmmoreka [JOK
JJEKTPUYECKUI TOK. TOKM B pa3iIvuHbIX https://m.edsoo.ru/ff0c8a8a
cpenaxy
67 PezepHblit ypok. KoHTponbHas pabota 1o bub6nuorexa [IOK

TeMe "DeKTpoarHaMuKa"

https://m.edso0.1ru/ff0c8c56




68

PesepBHbIil ypok. O600maronmii ypok mo
temamM 10 knacca

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢
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11 KJIACC

KosanuecTBo yacoB DJICKTPOHHBIE
nudposbie
Nen/m | Tema ypoka
yp Beero KOH;‘pOJIbHLI H[%alcnmecmle 0Gpa3oBATETLHbIC
e padoThbl padoThI pecypebi

[TocTosTHHBIC MATHUTHI M UX

1 B3auMojeiictBue. MaruutHoe nosie. Bektop 1 bubmmoreka [JOK
MAarHUTHOW UHAYKUWUH. JINHUYM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHAYKIAH
MarauTtHoe 1oJie MPOBOJHHUKA C TOKOM.

2 OmsIT Dperena BsanoieﬁcmHe 1 Bubmorexa HOK

P ’ https://m.edsoo.ru/ff0c98fe

MPOBOAHHUKOB C TOKOM

3 JlaGopatopHas pabora «M3yuenue 1 1 bubnnorexa [JOK
MarduTHOIO II0JI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISl HA MPOBOJHUK C

4 tokoM. Cuna Amnepa. JlaboparopHas 1 | bubnnorexa [IOK
pabota «VccnemoBanue qeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM))

eiicTBHEe MarHUTHOTO TIOJISI Ha

5 I[BI/DK LIYIOCS 3apsKEeHHYI0 yactuiy. Cuna 1 bubmorexa LLOK
a yy P y 1y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cuibl Jlopeniia
DnexTpoMaruuTHas HHAyKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 3C 1
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykimu Papanes

7 JlaGopaTtopHnas pabora «MccnenoBanue 1 1 bubnnorexa [JOK
SIBJICHUSI DJICKTPOMArHUTHOW MHIYKIIMID) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTG. SIBJICHHE CAMOMHTYKITUH.

] O/1C caMOMHIYKITUUA. DHEPTUST MAarHUTHOTO 1 bubnuoreka [JOK

IMOJISI KaTyHIKHU C TOKOM. QHCKTpOMaI‘ HUTHOC
I10JIC

https://m.edsoo.ru/ff0ca600




TexHnyeckre ycTpoucTBa U Ux
MIPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI,

[IEPEMEHHBIN TOK. MOIIHOCTH IIEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEHUCTBYIOLIEE

9 AJIEKTPOMATHUTHI, JIEKTPOIBUTATEIb,
YCKOPHUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAs N1€Yb

10 O6o06matonuit ypok « MaranutHoe 1mosie. bubnuorexa [JOK
DNEeKTPOMArHUTHAS] MHIYKIIHSI https://m.edsoo.ru/ffOcab82

11 Kontponbhas pabota no teme «MarautHoe bubnnorexa [HOK
1oJie. DJIIEKTPOMArHUTHAsl MHIYKLUSD) https://m.edsoo.ru/ff0cad58
CB00OOHBIE MEXaHUYECKUE KOJICOaHMSI.

12 I"apmonnueckue konebanus. Y paBHEeHUE bubnunorexa [IOK
rapMOHHYECKHX Kojiebanui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTrUu
JlabopaTtopHas pabora «MccnenoBanue

13 3aBHCUMOCTH MEPUOJIa MAIIBIX KoneOaHui
rpy3a Ha HUTU OT JJIMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbnbiii koHTYp. CBOOOTHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHUsI B UI€AIbHOM
14 KOJ‘IeT61%)1TeJ'IBHOM KOHTYpe. AHAJIOTHUS MEX]T bubnmorexa LIOK
ype. y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U DJICKTPOMArHUTHBIMU
KOJICOQHUSAMU
®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
15 3Hep rgpl B HJICaJILHOM KOJ‘Ie6aTI;J'IBHOM bubnnorexa [IOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBieHue o 3aTyXarOMIMX KOJIeOaHHSIX.

16 BbIHYyXIeHHbIE MEXaHUYECKUE KOJIeOaHMUsL. bub6nuoreka [IOK
Pe3onanc. BeinyxneHnsie https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATrHUTHBIE KOJIEOAHUS

17 [TepemennsbIii Tok. CuHYyCOUAATBHBIN bubmuoreka [{OK

https://m.edsoo.ru/ff0cbd34




S3HAUYCHHUEC CUJIblI TOKA W HAIIPSIKCHHA

Tpancdopmarop. [IpousBoacTBo, nepenaya

18 .
1 IOTpeOICHNE YICKTPUIECKON SJHEPTUU
YCTpORCTBO M MPAKTUYECKOE TPUMEHECHHE
19 aneTET I/I‘{eCKOFOp3BOHKa reHe ETO a bubmorexa LOK
p > paTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM dJIEKTponepeiad
DKOJIOTHYECKUE PUCKHU MTPU MPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnoib30BaHus
AJIEKTPOIHEPTHH B TOBCEIHEBHOM KM3HU
MexaHu4ecKre BOJTHBI, yCIOBUS
71 pacnpoctpanenus. [lepuon. Ckopocts bub6nmorexa [IOK
pacrpoCTpaHeHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
IlonepeuHble U IPOJOJIbHBIE BOJIHbI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa. bubnuorexa [JOK
22
Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHUTHBIEC BOJIHBI, UX CBOMCTBA U bubmunoreka IIOK
ckopocTs. IlIkana 3JIeKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIIBI paIuOCBSA3U U TEIEBUICHHUS.
PazButne cpeacts cBs3u. Pagnonokanus
but6mmoreka [JOK
25 KoHnTtponbHas padora «KonebaHus 1 BOJHBI
P P https://m.edsoo.ru/ff0cc618
[IpsamonnHeHOE pacIpOCTPAHEHHE CBETA B
26 OII[)HO OJIHOM C enI:: T(E)LIC‘{II-:Hﬁ HUCTOYHUK bubmorexa LOK
p pee. https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 CBGI:”)[a [TocTpoenue 1306 ameﬁnﬁ B bubmorexa LIOK
) P p https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHOE BHyTpEeHHEE
28 0Tp axxenue. [IpenenbHpiil yron n}(I)TIII){oro bubmorexa LIOK
p P y https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
29 JlabopaTtopHas pabora «M3mepenue bubnuorexa [JOK




MOKa3aTCJIA IMPCJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne n300pakeHuid B JINH3E.

30 dopMya TOHKOU JTUH3BI. Y BEJIUUYCHHE Bubmorexa TOK
[ https://m.edsoo.ru/ff0cddle
31 JlaboparopHas pabota «MccnenoBanue
CBOMCTB M300payKEHUH B JIMH3aX»
Jucniepcus cBeta. CloXHBIN cocTaB 6€10ro
32 cera. L[Ber. JlabopaTtopHas pabora
«HabioieHne 1ucnepcun CBeTay
33 Wnrepdepennus ceera. Audpakius cera. bu6muotexa LIOK
JlubpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOICTBA U
yCIIOBHsL UX 0€30M1aCHOr0 MPUMEHEHUS
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
36 MIG)!XB,HII/-IIKI/I %OCT JIAThI CTICIIHAIBHON bubmorexa LOK
’ Y 1 https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCHUTEIHLHOCTHU
37 OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMeJIJIeHHe BPEMEHU M COKpaIIeHUE JIJTMHBI https://m.edsoo.ru/ff0cfa42
DHEprusi U UMITYJIbC PEISITUBUCTCKOM
38 ‘laCTI;/II_IBI CB;I3Ly Macfm C DHEprueu u Bubmorexa LHOK
’ p https://m.edsoo.ru/ff0cfc68
UMIYJbCOM. DHEPIHUsl MOKOsI
39 Kontponbhas padora «Ontuka. OCHOBBI bubnnorexa [JOK
CHELMAIbHON TEOPUU OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0cf6£0
40 ®oronsl. ®opmyina [Inanka. JHeprus u bu6muotexa LIOK
UMIyJbC (OTOHA https://m.edsoo.ru/ff0cfel6
A1 OTkpbITHE U HccaenoBaHue PoTodPdeKTa. bubnmnorexa [JOK
Omneitel A. I'. CtoneToBa https://m.edsoo.ru/ff0cffc4
42 3akoHsbl porodddexra. YpaBHeHne bubnnorexa [JOK

Oiiamrerna st pororddexra. «KpacHas

https://m.edsoo.ru/ff0d015¢




rpaauna» Gorodddexra

JlaBnenue cBeta. OmbiTel [1. H. JIeOGenena.

bubmnorexa [HOK

43 N
XUMHYECKOe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCcTponuCcTBa U IPAKTUYECKOE
44 npuMeHeHue: GoTorneMenT, GoToAATUHUK,
COJIHEYHAs1 OaTapesi, CBETOIMO
45 Pemenue 3amad mo reme « 1E€MEHTHI bubmuorexa [{OK
KBAHTOBOM ONTHUKW» https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OnbITHI
46 Pesg dbop/ia 1Mo paccesTHUIO 0-9acTH Bubmorexa TOK
POOPI P 1 https://m.edsoo.ru/ff0d091a
[InaneTapHast MojieJb aTOMa
bu6nmoreka [JOK
4 [Toctynatel bopa
7 octy oP https://m.edsoo.ru/ff0d0afa
N3nydenue u norionieHrne GOTOHOB MPHU
48 ne eyxone aToma ¢ o;:{oro q)OBH}I 3Heprm1 Bubmorexa TOK
P . yP p https://m.edsoo.ru/ff0d0afa
Ha apyroi. Buasl cnektpos
BonHoBbie cBolicTBa yacTuil. BomHbl 1e
49 Bbpoiinsa. KopryckynsspHO-BOIHOBOM bubanorexa [IOK
nyanu3Mm. CIIOHTaHHOE U BBIHYXIEHHOE https://m.edsoo.ru/ff0d0ca8
W3JIyYCHHE
OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI
50 Pe3ep do Iz:rf[o ONPEACIICHUIO COCTaBa bubmorexa LIOK
PDODA pelt https://m.edsoo.ru/fR0d0fd2
PaAMOAKTUBHOIO U3JIYUCHHS
CoiicTBa anb(a-, Oera-, ramMmma-U3JIy4eHusl.
51 BrusHre paguoakTUBHOCTY Ha KUBbIE
OpraHUu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. V30TONBI.
59 Anbda-pacnia. DIEKTPOHHBIN U bubnuorexa [JOK
MO3UTPOHHBIN OeTa-pacnan. ["amma- https://m.edsoo.ru/ff0d1162
W3JTy4YCHHE
53 OHeprus cBsA3M HyKJIOHOB B siape. SnepHble bu6nuorexa [IOK

peakumn. Snepusiii peaktop. [Ipobdiemsl,

https://m.edsoo.ru/ff0d1356




MEPCIIEKTUBBI, YKOJOTUYECKUE ACTIEKTHI
SJIEPHOM SHEPrEeTUKH

54

DnemeHTapHble YacTulpl. OTKpBITHE
NMo3uTpoHa. MeTo/1bl HaOI0ICHUS U
pErucTpaluu 3IeMEHTAPHBIX YaCTHII.
Kpyrasriii ctonn «@yHaaMeHTaIbHbIE
B3anMoeiicTBusl. EQMHCTBO (hm3nueckoit
KAPTHUHBI MUPa»

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

55

Bun 3Bé3nnoro He6a. Co3Be3nus, sipKue
3BE3/bI, INIAHETHI, UX BUANMOE JIBH)KEHHE.
Comnueynas cucremMa

56

Comnune. ConHevyHast akTUBHOCTE. MMcTOUHUK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 3831, CoBpeMeHHbIE
IIPEJICTaBJIEHUS O IPOUCXOKIECHUH U
sBosironny CosHia u 3B€31

58

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne n newxenue ConHua B
INamakTuke. 'anaktuky. YE€pHbIe NBIPHI B
AJIpax TaJaKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe n3inydeHue.
MerarajlakTuka

60

HepernienHble npo0aeMbl aCTPOHOMHUU

61

KonrponbHas pabora «D1eMeHTHI
aACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o0mmaromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B SKOHOMUYECKOH,
TEXHOIOTHYECKOM, COIMMAIILHON M D THUECKOH
cdepax AeaTeIbHOCTH YeTI0BEeKa




63

Oo6o0mmaromuii ypok. Pois 1 Mmecto pusuku
1 aCTPOHOMUU B COBPEMEHHOMN Hay4YHOHN
KapTHHE MHUpa

64

O6o06mmaromuii ypok. Poib duszudeckoit
TeopuHu B (POPMUPOBAHUHU TIPEIICTABICHHIA O
(U3UYECKON KapTHHE MUpa

65

O6o0maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 00IIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHHH O
pupose

66

PesepBHblil ypok. MarautHoe noie.
OJEKTpOMarHuTHasE MHAYKIHS

67

PesepBHbIii ypok. OnTuka. OCHOBBI
CHELMAJIbHON TEOpUU OTHOCUTEIBbHOCTHU

68

Pesepnblii ypok. KBanroBas ¢uzuka.
DJeMeHThl aCTPOHOMUH M aCTPOPU3UKH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



JIneT KOPppEeKTHPOBKM M3MEHEHMI M 10NOJIHeHMII B padoueil mporpamMmme

Hata Conepxanue IMoamucs

BHECEHHs
U3MEHEHUIA, (YTo n3MeHnIM ¥ IoYeEMY)

JIOTIOJTHEHUH
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