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PaGouas nporpamMma y4eOHOro
npeaMeta «Pusnka» A
obyyarowiuxcs 7-9 KiaccoB




HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3yibTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHON Hporpammsl, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yu€roMm (enepanbHOM paboyeil mporpaMMbl BOCHUTAHUS M
KOHLEMUUU TMpernojaBanus ydeOHoro mpeamera «Pusznka» B 00pa3oBaTEIbHBIX
OpraHu3aluaXx Poccuiickoit Oenepanuu, peaIn3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAaMpaBiIeHO Ha (OpMUPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHb Mupa oOydarommxca 10-11 kiaccoB mnpu
oOydeHnH ux (pu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaU3alMU MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAY4YHBIMU Yy4eOHBIMH Mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH W3y4eHHs] (DU3UMKU Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIEe Pe3yJbTaThl OCBOCHHS Kypca (PU3HUKHU: JIMYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamMera «Pusnka» 1o rogam o0ydeHusl.

dusrka Kak Hayka o HamOosee OOIMX 3aKOHAX MPUPOABI, BBICTyIAs B
Ka4ecTBe yueOHOro MpeJMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3yIOMINMA
JUI. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJIICHUH, H3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mueckoir reorpadueri u  acTtpoHoMmed. lcmomb3oBaHME W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3a/JaHHBIMUA CBOWCTBAMHU U JIPYTHX.
N3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcsa, B (GOpMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbII METOJI TO3HAHHUS IIPU BBIOJHEHUH UMM Y4€OHBIX HCCIEIOBaHUM.

B ocHoBy kypca Gusuku sl ypOBHS CpeIHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpaenennocmu. Kypc ¢dusukum mpegmnosiaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTHYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEeMEHTaMH Kypca (U3UMKM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpPUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 OINHCAaHUSA €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3alid SKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YyYaloIIuXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3UMKH — OTO MCIOJB30BAHHE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpPHBIX PpadoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIWH CIHCOK YYCHHUYECKUX
IPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IEepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIETCA y4YaCTHUKaMH
0o0pa30BaTeIbHOrO Ipoliecca MCXOAs M3 OCOOEHHOCTEH IUTAaHWPOBAHUA U
ocHauleHust kaOuHeta ¢usuku. Ilpm 3TomM oOecreynBaeTCsl  OBIAJCHUE
O0y4aloUIMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENSETCS PELICHUI0 PacdYE€THBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM a1 pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3HUYECKON MOJEIIBIO, MO3BOJISIOIINE IPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jeia Kypca, TaK U MHTCTPUPYS 3HAHUSA W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTEKAHWS (PU3NUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MYECKOW MOAENW IS CUTYallud TPaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOoro rmpoiecca 0a30BbIi ypOBEHb Kypca
bu3UKHM HA YPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JOJKEH U3ydaThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (U3WKU WM B YCIOBUSX HWHTCTPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMMme 1o (U3MKE YUYEHUUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIMOHHOES
o0opyI0oBaHuE.
JleMoHCTpanmoHHoe o0opyaoBaHUEe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMmMe Mo (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHM.
JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydarmommuxca. TeMaTHYecKue KOMIIJIEKTHI
1abopaTopHOTrO O000pPYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.
OCHOBHBIMH LIETIIMHU U3Y4YeHUS (PU3UKHU B 00IIIeM 00pa30BaHUH SIBIISIIOTCS
e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HHTEIUIEKTYyaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (OPMHUPOBAHUE
UCCJIeI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara HN3Y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (dopmupoBaHne yMeHUN OOBICHATH SBICHUS C HCIOJH30BAHUEM

dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O pPoiu (PU3WUKH IJIST PA3BUTHSA JIPYTUX

€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelieHueM CISHyIONX 3a7ad B
MpoIecce u3yueHus Kypca GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01ux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTIOUasI MEXaHHKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUU B TPUPOAE M I IPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEUIeHUS PA3IMUHBIX 3aJad C SBHO 3aJlaHHOMN
¢uznuecko MoOIeNbl, 3a/1ay, MOAPa3yMEBAIOLUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB M MPUHIMUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOUIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHMSI U TPOBEJICHUSA
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTaluu HH(OopMaIuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUM VISl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE TNepeyeHb J1abopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUUTENh JEJaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.

Jis1 peajiM3anu NPpOrpaMM eCTeCTBEHHO-HAYYHOI 0 IUKJIA

HCIOJIBb3YITCS pecypebl HeHTpa «Touka poctay.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTObI HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupozae. Haydnble METOIBI ITO3HAHHUS OKPYKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUECKUX SBIEHUU M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOoHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(QPOBBIE H3IMEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHMS.
Cucrema orcuéra. TpaekTopus.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MIHOBEHHAsl CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJUHENHHOE IBrKeHHUe. I 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOIHOTO MaIeHH.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMMOCTOSHHOW MO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTFOCTPALIMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanne ABMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHHsi Tena, OpOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHHst CBOOOIHOTO MaJIEHUS.

HanpagneHnne ckopocTu npu IBUKEHUH MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY NYTSIMH, MPONUICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune nBr>XEHUs IIapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpyHuun  otHocutensHocTH  T'aymmmuies.  IlepBbii  3akoH  Hprorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoibxkeHus1, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHNE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpaueHus. llnedo cuibl. YcmoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3aKkonwl coxpanenusn ¢ Mexanuke

Nmnynbe MatepuanbHOM TOUYKHM (Tella), CHUCTEMbl MaTEpUATbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIyJibca Tejla. 3aKOH COXpaHEHUs HMIYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunernueckass sHeprusi MarepuajibHOW TOouku. Teopema 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManmbHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIIMAbHBIX CHWJI C M3MCHEHHUEM MEXaHWYeCKOW SHEPruu CHUCTEMBbI TeJl.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEeHIIMATBHOM YHEPT U B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

UccnenoBanue cBs3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHWYECKOW IHEPrUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep NBWKECHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. [llkana temmneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpEHEM KUHETUYECKOW DHEPIUMU TEIUIOBOrO JABMKEHMs dvactull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS HMACAIBHOIO TIasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTUsS TEPMOJUHAMHUYECKOU
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsl TEIIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[IpumeneHnne TepBOro 3akoHAa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTUMOCTh TPOIECCOB B MPHUPOJIE.

TermoBele  Mamuebl.  [IpyHOUMIBL  IEMCTBUA ~ TEIJIOBBIX  MAIIIUWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mosie3HOro
nercTBus TerioBo MamwuHbL. [ukn KapHo um ero ko3pUIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPrUM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOrO BO3JyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEH SHEpruu (TeMIepaTyphl) Tesa Mpu Terionepeaaye.

OnpIT 1Mo ananabaTHOMY pacIIMPEHHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnuie cocmoanusn eeutecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3ayxa. HacelmeHHbld map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB
kpuctamoB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaJTU3alus. Y nenbHas Tersiora miasineHus. Cyomumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenune npu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBIECHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

HN3mepeHnre OTHOCUTEBHOM BIaKHOCTH BO3yXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauus Teia. OJEeKTpudyeckuil 3apsia. JlBa BuAa dSIEKTPUUECKUX
3apsiioB. [IpOBOJHMKYM, OUANEKTPUKU W MOJIYNPOBOJHUKHU. 3aKOH COXpAaHEHUSs
AIEKTPUUYECKOrO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHblil 3J€EKTPUUECKUIN 3apsl.
Onektpuueckoe mnoJsie. Hanpspk€HHOCTh  anekTpuyeckoro mojsa.  [IpuHuun



CYIIEpHO3ULUU DIIEKTPUYECKUX TMOJIeU. JIMHUM HANpPsKEHHOCTH JJIEKTPUYECKOIO
TOJISL.

Pabora cun  snekrpocratuueckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHUKM W JOUINEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1IeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpocTaTHUecKas 3alluTa, 3a3€MJICHHE JJIEKTPOIpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpoNCTBO U MPUHIUIT JEUCTBHUSI DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOUaaH
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 2.1exkmpuyeckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUYECKU TOK. YCJIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. I[locTOAHHBINA TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DIEeKTPUYECKOE CONPOTUBIIEHUE. Y IEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma AJist TOJTHOM (3aMKHYTOM) 3JIeKTprUiecKkoi nienu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsT  MPOBOJUMOCTH  TBEPABIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAS 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHI TOK B pacTBOpax MW  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B Ta3zaxXx. CamMOCTOSTENbHBII U HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIONIA/IM TONIEPEYHOI0 CEYEHUS U MaTepualia.

CwmernianHoe COeIMHEHUE TIPOBOHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpoABMXKYIIEH cuwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpOoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSSI TIPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
Y4ETOM COJZIEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€l C KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHHE, HAy4dHbI (akT, rumnore3a, (pU3MYEcKass BEIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYyHKIHS,
napabona, runepoosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexannyeckoe NBIKEHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEpEaud, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJISIpPHAsi Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TEJ, XKUIKOCTEH M



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, AJIEKTPOJUTHYECKAs JTHCCOLMALIMSA,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HMCIOJIb30BAHHEM MEXAaHU3MOB,
y4€T TpEHHsS B TEXHUKE, MOJALIWIHHWKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3allluTa, 3a3€MIJICHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekKmpomazHumnas uHOYKUus

[ToctosiHHBIE ~ MarHuTh.  B3aMMoneicTBUME  MOCTOSHHBIX  MAarHHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WUHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JNMHUNA WHIYKUHH
MAarHuTHOTO TOJI JJIMHHOTO MPSIMOIO TPOBOJHMKA M 3aMKHYTOrO KOJBLIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue nmpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ MOIy/ib U HalpaBiieHUE. J[BUKEHHUE 3apsiAKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cwbl JlopeHiia.

SlBneHne 3JIEKTPOMAarHUTHOM HHAYKIUH. [loTOK BeEkTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CHJIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe MmoJie. ONEKTPOABUKYIIAs CWIa WHIYKIHU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUUHU. OJEKTPOABUXKYIIAS  CUJa
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumnble K0ae0anus

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOAHHS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHbIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TNEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCICTBYIOIIEE 3HAUEHUE CWJIbl TOKa M
HaIpsKEHUA.

Tpancdopmarop. [IponsBoacTBo, mepeaada U MOTPEOIICHUE DICKTPHUECKON
SHEPIruM. DKOJOTUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TNPAKTHYECKOEC NPUMEHEHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue napamMerpoB KoJjieOaTeNbHOW CHUCTEMBbI (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxammux KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE PJIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mociieqoBaTENbHOM COEIWHEHUH PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpONepeaayu.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanne 3aBUCUMOCTH MepUOAa MajblX KOJIeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre TmepeMEHHOr0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpOMAZHUMHbBLE B0JIHbL

MexaHudeckue BOJHBI, yciioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3Iy4YECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBS3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKA3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yrona MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CnoxkHbIN cocTaB 6enoro ceera. Lger.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas maunH3a. DokycHoe
paccTosiHUE€ W OINTHYecKass cuwia TOHKOW JmH3bL. [locTpoeHune wuzo0pakeHuil B
COOMpANOIINX U paccerBaromux JMH3ax. DopMysa TOHKON JIMH3BI. Y BEIUYCHUE,
JaBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUIECKON ONTHKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOACHUS MaKCUMYMOB M MHUHHUMYMOB B HHTephEpEeHIIMOHHON
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakuumoHHas pemérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB MNpH NaJA€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHENHOE pacIpOCTpaHEHUE, OTPAKEHHE U TIPEIIOMIIEHUE CBETA.
OnTudeckue mpudOopHI.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue crnekTpa ¢ HOMOILBIO PU3MBI.

[Tomy4yenwue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PETIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomul



N3mepenue nokasaresns NpeaoMIEeHUsS CTEKIIA.
HccnenoBanue cBONCTB M300paXKe€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI cCllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJacCUYECKOM  MexaHuku.  llocrymaTtsl
CIIEUAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJA CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi U UMITYJIbC PEISITUBUCTCKON YACTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpoOWCTBA W MPAKTUYECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapes, CBETOIUOI.

Ilemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Ceeroauon.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanetapnas mogmenp aroma. lloctymatel bopa. M3nyuenume u mornomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pezepdopaa.
Ornpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGmronenre nMHENYaThIX CIEKTPOB U3IIYYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HaGmronenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompexpeneHuio  cocraBa
paanoakTuBHOrO u3nydyeHus. CBoiictBa anbda-, OerTa-, TraMMma-U3ITyYCHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa W HeilTpoHa. HykinonHas mopens snpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacmaa. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprusi CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccol siapa.
SnepHble peakuuu. Jlenenue u cuHTE3 A€P.
Anepnwiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBEI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACTIEKThI SIAEPHON SJHEPTreTUKHU.
DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
Mertobl HAOTIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3aUMOIEUCTBUS. ENMUHCTBO PU3HUecKOi KapTUHBI MUpA.
TexHu4eckne yCTpOCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, ssnepHbIi peakTop, aToMHas 6omba.
Ilemoncmpayuu
CU€TYnK HOHU3UPYIOUIUX YACTHUL.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanne TpekoB 4acTUIl (10 TOTOBBIM (oTOoTrpadusim).

Pa3nen 8. DyieMeHTBHI aCTPOHOMHMH U ACTPOPUZMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKu€ 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHIla U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpamMma «CHEKTpaldbHbIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» IS 3BE3] TJIABHOM TMOCJIEA0BATEIbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUN U dBostonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — Hama ['anaktuka. Ilonoxkenne m nBukenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonbuioro B3peiBa. PenukroBoe usiydyeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmionenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
OPUIOXKEHUH I ONpe/ieNieHus] MOJOXKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NoBTOPEHNE

Poner ¢usuku u acTpoHOMHUHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cepax NeaTeaTbHOCTH YeIOBeKa, pojiib U MECTO (PU3MKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MHPA, POJjb PU3HNUYECKON TEOpUHU
B (GOpMHUpPOBAHWUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumnore3a, (pU3MUEcKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, TMPU3HAKK TOAOOUS TPEYrOJIbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKMBOH MPHPOJAE, KoJeOaTelbHBbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJu3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JWHUM DIEKTPONEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAS II€Yb, paaap, pPaavONpUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®PusnMka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTHh TOCTHUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3ybTATHl OCBOCHUS yueOHOro npeaMera «Ou3nKay JOKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaroUIUXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UITUN 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYETIOBEUECKUX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMOJIEUCTBOBATH C COLMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN rpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE€ B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKO HayKe;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMYHbIM cepaM MNpoPecCUOHATBHON AESITENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPLIATh OCO3ZHAHHBINA BBIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JIOrH4eCcKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTh JKOJOTMYECKOM KYJIBTYpbl, OCO3HAHHE TJI00ATBLHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYLLIECTBIICHUE AECUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OIbITa JESTEJbHOCTH HKOJIOIMUYECKONM HampaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSATEIGHO  (OpPMYJTUPOBaTH W aKTyaJIM3WpOBaTh  MpoOJeMy,
paccMmaTrpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
JTOCTIKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM W TMPOTHBOPEYMS B  pacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B IEITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IEJISIM, OIICHUBATh PUCKH MOCIIEACTBUN JACATEIBHOCTH;
KOOPAMHUPOBATH W  BBHIMONHATH paboOTy B YCIOBUAX  PEATHHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIIICHUE TIPHA PEIICHUH KU3HEHHBIX TIPOOJIEM.
Bba3oBble ucciienoBaTeabCcKue JeiCTBUS:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIAJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIieHHs 3a7ad (PU3HUECKOTO COACp)KaHUsS, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPHUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATH PUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalM3UpOBATh 3ajadgy,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOJWTh apryMEHTBI AJisl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ pEIIEHUS 3aJa4yd Pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCThH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYyIHMPOBAaTH COOCTBEHHBIC 3a/Jadydl B 00pa30OBATEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HAHUS 10 (HU3MKe B MPAKTHYECKYIO 00JacTh
KHU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIpEAJIaraTb OpUTrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IIOUCK, AaHAJU3,
CUCTEMAaTU3alMI0 U HHTEPIPETalni0 MHGOPMAlMU pa3iIMYHBIX BHUJIOB U (PopM
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CpeACTBa  MH(POPMALMOHHBIX U  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (QopmaTax C
yu€TOM Ha3zHauYeHUA MH(POPMAIMK U IIEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAJIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYIIECTBIISITH OOIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaTh  NPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMii M  CcMsrdath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MUCIIOIB30BaTh IPEUMYIIECTBA KOMAaHIHOW U HMHAUBUIYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JECHUCTBUU,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXAAaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJIEU C IIO3ULHUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryjisiTUBHBIE YHUBEPCAJbHbIe YUeOHbIE /1eilicCTBUSA
Camoopranu3anus:

CaMOCTOSTEIIbHO OCYIIECTBIATh MO3HABATEIBHYIO ACSTENBHOCTh B OOJACTH
GU3MKH W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBITMOJTHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUH B OOJACTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaHM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUU AJis OLICHKUA CUTYalluu, BHIOOpAa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMAThH pPEUICHUS MO0 HUX
CHUYKCHHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ PE3ylIbTaTOB
JIeSITeIIbHOCTH;

NpUHUMAThH ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3ylIbTaToOB
JIeSITeIIbHOCTH;

PU3HABATh CBOE MPaBO U MPABO JAPYTUX HA OIIMOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOECHUSI MPOrPaMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPILIECHCTBYETCS SMOIIMOHAJILHBIN UHTEIIJICKT, MpeToIaranun
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATILHOS
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILMOHANIBHON C(ephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHAIBLHBIM U3MEHECHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMH3M, WHUIUATUBHOCTh, YMEHHME JCHCTBOBATH HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COITMATbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIIECHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pojb U MecTo (Ppu3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4yHOM KAapTHUHBI MHpPa, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3MUYECKUX MOJEICH:
MaTepualibHas TOYKa, MHEpIIMaIbHAs CUCTEMa OTCYETA, aOCOMIOTHO TBEPOE TEINO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHHMS BEIIECTBA U



AJEKTPOJUHAMUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXKHOCTH, HHEPIUS,
B3auMojielicTBue Tel, Auddy3usi, OPOYHOBCKOE JBHKEHHE, CTPOCHHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKEHUH ), TETNIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCAlUs, IUIABJICHUE, KPUCTAJUIM3alus, KUIIECHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MPU €ro HArPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKIY MapaMeTpamMy COCTOSIHHS Ta3a B  H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3NuecKue BETUUYUHBI:
KOOpAWHATA, NyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHia,
UMITYJIbC TE€Jd, KUHETUYECKasi dHEPrus, NOTCHUUAIbHASA YHEPTUsi, MEXaHUYeCKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU OMUCAHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICII HCTOJB3yEMbIX BEJIWMYMH, MUX OOO3HAUYCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEIIMUUHY C JAPYTUMU
BEJTMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUJIOBbICE CBOWCTBA TE€JI W TEIUJIOBBIC SIBJICHHUS,
UCTIONB3Ysl (U3WYECKHE BEJIMYMHBI: JABJIGHHE Ta3za, TeMIleparypa, CpeaHssI
KMHETUYECKasi PHEPTUSI XaOTUUYECKOTO JBUKEHUS MOJEKYJ, CPEIHEKBaApaTHUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs IHEeprusi, paboTa rasa,
KO3 (UIIMEHT TMOJIE3HOTO JIEUCTBHSI TETUIOBOTO JBUTATENs; MpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PUBMUYECKHH CMBICT HMCHOJIB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsI W EJUHUIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIEC IIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABWIBHO TPAKTOBAaTh (PUIWYECKUNA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EIUHUIBI; YyKa3biBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATHh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMUpHOTO Tarotenus, I, I u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEPruM, 3aKOH COXPAaHEHUs HUMITYJIbCa,
MPUHIHUI CYNEPHO3ULIUHA CUJ, NPUHUUII PABHOMNPABUS HHEPIHUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW DHEPIUU TEIUIOBOTO JIBUXXEHHUS MOJIEKYN C
aOCOIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MATEeMaTUYECKOE BBIPAXKEHUE W YCIOBHUS (TPaHULIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HCIOJIH30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI MO0 MCCIECAOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX W3MEPEHHH, TPU ITOM
dbopmynupoBaTh TpoOJeMy/3agady U THUMNOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NUCCKUX BEIIMUWH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIOIh30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0JIr0/1aTh MpaBmiia 0E30MacHOr0 TpyAa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U TMPOSKTHOM
JEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTENIBHBIX YCTPOWCTB M J1aOOPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7ayd C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BbIOMpATh (PU3UYECKYI0 MOJIEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOIMMBIE ISl €€ pelleHus, MPOBOAUTH PAcd€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1aUi: BRICTPAUBATH JIOTHYECKU HEIIPOTHBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uvecKue sIBJICHUS,

UCIIONE30BATh Opyd  pelieHud  y4eOHBIX ~ 3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHMUS, HHTEPIIPETAIIUN
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTydaeMy0 HHPOPMAIINIO;

IPUBOJUTH MIPUMEPHI BKIJIaJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOLWIEr0 MHpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMUS MO (PU3MKE B TOBCETHEBHOW KU3HU
JuTsE o0ecredeHus: 0€30MacCHOCTH TPU OOpAIEHUU ¢ MPUOOpPaMU U TEXHUUYECKUMHU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTaTh B TpyIIE C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYyHIbl, PAUUMOHAIBHO pPACHpPEAeNATh OO0S3aHHOCTU U
IJJAHUPOBAThH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYalMsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHbI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOAEH, LEIOCTHOCTh M E€IUHCTBO
(u3nuecKol KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (PUBHMUYECKUX MOJICIICH:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNlb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pU3MYECKUe SBJICHUS (MPOIECChI) U OOBSACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOU (DU3MKHU: DJIEKTPUUYECKAsI IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, JJEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsl, SJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEMTHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepennus, audpakuMs W MOJSpU3alUsg CBETa, JHUCIEpCUs CBeTa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHEWYAaTOro CIHEKTpa aromMa BOJOPOJa, €CTECTBEHHass M HCKYCCTBEHHas
PaANOaKTUBHOCTD;

ONMCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3IW4YHBIX  Cped) U
AIEKTPOMArHUTHBIC SIBIIEHUS (TPOIECCHI), UCHONB3Yyd (U3MUYECKHUE BEITUYMHBI:
ANEKTPUUYECKUI 3apsij, CHJIa TOKA, HJIEKTPUUECKOE HANPSKEHUE, AIEKTPUUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLMAIOB, JIEKTPOJBIKYIAs Cuia, paboTa TOKa,
WHAYKUMS MAarHuTHOrO IoJisA, cwia Amnepa, cuna JlopeHma, WHAYKTUBHOCTH
KATYIIKW, DHEPrus HJIEKTPUYECKOr0 M MArHUTHOIO IOJI€H, NEPUOJ U 4YacToTa
KonebaHuil B KojebaTeabHOM KOHTYpe, 3apsd]l M cuja ToKa B Ipolecce
TapMOHMYECKUX DJICKTPOMArHUTHBIX KoJeOaHud, (OKYyCHOE pacCTOSIHHE U
ONTHYECKAasl CHUJIa JMH3bl, IPU OINHUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUI
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYEHUS W EIWHUIIBI, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOLIME JAaHHYIO (U3MUECKYIO BEIMYMHY C JIPYTUMH
BEJINYMHAMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SBIEHHA M IHPOLECCHI, HCIOIB3YS
(du3UYeCcKUe BEIMYHUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M



4acToTa CBETa, SHEPrUs U UMITyJbC (DOTOHA, EPUOJ MOJdypacnaia, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYHMHAMHU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHHUSA, UCIONb3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOTO U MAPAJIIEIBHOTO
COCQMHEHUSI IPOBOJHUKOB, 3akOH Jlxoynsa—JleHma, 3aKkOH 3JIEKTPOMarHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUSA
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHUsS JHEPIUH, 3aKOH COXPAHEHUs HUMIIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsJa, 3aKOH COXPAHEHUs MAacCcOBOrO YHMCIA, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (TFpaHMIIBI, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amniepa u cuibl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBaEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IIPU 3TOM
dopmynupoBath mpoOieMy/3ajady W TUIOTE3y Yy4yeOHOro HSKCHEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIORKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPECHHS (PU3NUYECKUX BEIUYUH, TIPH
TOM BBIOMpATh ONTHUMAJBHBIN CMOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIE
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIb30BAaHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIE TAOIHUI] U
rpaduKoB, 1eIaTh BEIBOJBI MO pe3yIbTaTaM UCCIIEI0BAHMUS,

coOmroaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEACHUHM WCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEICKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1aDOPaTOPHOTO
000opyI0BaHNS;

pemarh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (M3WYECKOW MOJENbIO,
UCIOJNIB3YS (PM3MYECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a1a9U
BBIOMpaTh (QU3UYECKYIO MOJIEb, BBIACIATh (PU3HUECKUE BEJIMUYMHBI U (DOPMYIIBI,



HeoOXonuMble NIl €€ pelleHUs, NPOBOAUTH Pacu€Thl U OLIEHUBATHh PEATBbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKHA HENPOTUBOPEUYUBYIO
LIEMIOYKY pAaCCYKICHUU C ONOPOM Ha HU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh Opd  pelleHud  yuyeOHBIX  3ajad COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIL[UN
U TIPEJICTAaBIEHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJydaeMyto HHPOpMaLHIO;

OOBSICHATH, NPHUHLMIBI ACHCTBUS MAaIIMH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh yCJIOBUS WX 0€30MaCHOTIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHS MO (U3MKE B MOBCEIHEBHON >KHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MPU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAaMU, JJIsl COXPAHEHUS 3I0POBbSI U COOIIOACHUS HOPM IKOJIOTHYECKOTrO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TpyHIe C BBINOJIHEHUEM pa3IMYHBIX COLUAIbHBIX pOJEH,
IUIaHUPOBaTh PA0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh IEATECIIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3ienoB 1 TeM npposbie
Ne n/m pasi Konrpoabsubie | IlpakTuyeckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
11 ) 2
VISHIEA B METOZGL HAyHOTO HOSHAHMA https://m.edso0.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuiematitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.eds0o.ru/7FALbF72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bub6nuoreka LIOK
3.1 9 1
TEOPHH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 10 1
OCHOBEI TepMO HAMIKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK
' @Da30BbIE NIEPEXOIBI 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 pazaeny

24

Paznea 4. QJIEKTPOAUHAMUKA

bu6mmoreka [JOK

. 1
41 UICKTPOCTATHI 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYEeCcKUi TOK. TOKM B 12 bubnuorexka [IOK

' Pa3IMYHBIX CPENax https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

PeszepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Konrpoasubie | IIpakrnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMUKA
11 MaruuTtHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4ecKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.1 9 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OCHOBBI clieMaIbHOM TEOPUU 4 1 bubnunoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHThI KBaHTOBOM ONTUKU 6 httos://m.eds0o.ru/7FA1c97c
4.2 Crpoenue atoma 4 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE AP0

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U acTpoU3NKU 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOLIEE IOBTOPEHUE

61 | O%oGuaromes nowopene ‘ om0 THHLsS
Hroro mo pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
n/m Tewma ypoka Bcero Konrpoiibie | Ipaxririeckie H3y4YeHHus o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
®u3rKa — HayKa 0 MPUPO/IE.
1 Hayunslie MGTZI;BI HOI;HEHI/ISI 1 brbmmorexa [TOK
04.09.2024 |  https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MHUpa
Ponb 1 mecto ¢usuku B

9 (hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuoteka [IOK
HAayYHOU KapTHUHBI MUpPa, B 06.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEILHOCTH JIOACH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [IOK
nBrkeHus. [lepeMerieHre, CKOpoCTb, 11.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSAMOIMHEWHOE 1 bubnuoreka [IOK
JIBIKEHHE 13.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 bubnuoreka [IOK
JIBIDKCHHE 18.09.2024 | https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MasieHue. Y CKOpeHue 1 bubnunoreka [IOK
¢cBOOOIHOTO MaIcHUS 20.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 I[I]:I/I)KGHI/IC MaTepraJILHoﬁ TOYKH 110 1 bubmmorexa [IOK

25.09.2024 | https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [IpuHuun oTHOCUTENBHOCTH [ anues. 1 bu6mmoreka [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

WHepuuanbHbie CHCTEMBI OTCUCTA. 27.09.2024 | https://m.edsoo.ru/ff0c3be8
Ilepssbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 cynepno3uuu cui. Bropon 3akon bubmmorexa [IOK
B 02.10.2024 |  https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTeprabHOW TOUKU

10 Tperun 3axoH HeroToHa 11t bu6mmoreka [JOK
MaTepHATbHBIX TOYEK 04.10.2024 |  https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TAroteHus. Cuna

11 TsoKecTu. [lepBas kocMudeckas brbamorexa [TOK

09.10.2024 |  https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena 11.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHnt tpeHus.

13 Cuna cﬁnpomsnel?nq:{ nupn ,Z[BI/I)];)(GHI/II/I bubmmorexa [OK

16.10.2024 | https://m.edsoo.ru/ffOc3f76
TeNa B KUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6mmoreka [JOK
MowmenT cuibl. [Tnedo cuitel. YcinoBust 18.10.2024 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnuoreka [IOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs 23.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE ABIDKEHHE
PaGoTta 1 MOIITHOCTD CHUITBIL.

16 Kunernueckas sHeprus bu6nuoreka LIOK
MaTepHualbHOW Touku. Teopema 06 25.10.2024 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW dHEPTUun

17 [loTeHunanbHas SHEPrusl. bu6mmoreka [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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHumansHas SHEPTUs yIpyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[MoreHumanpHas SHEPTUsl TeNia BOIM3U
MIOBEPXHOCTU 3eMJIU

06.11.2024

https://m.edsoo.ru/ff0c461a

18

[ToTeHnmansHbIe ¥ HEMOTEHIMATHHBIE
cuiibl. CBsA3b pabOTHI
HETIOTEHIIHAJBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUHU CUCTEMBI Tell.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUH

08.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKI'yTa

13.11.2024

20

KonTtponbHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

15.11.2024

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

21

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

20.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu CTpoeHus ra3oB, )KUJIKOCTEN
U TBEPABIX TEI

22.11.2024

23

Macca MOJICKYIIL. KoaunuectBo
BemiectBa. IlocTtosHHas ABoraz[po

27.11.2024

24

Tennosoe pasHoBecue. Temneparypa
u e€ usmepenue. Illkana remmeparyp

29.11.2024



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

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOcoJTIOTHAsl TEMIIEpATypa Kak Mepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuoteka [IOK
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI
JlabopaTopHas pabota

28 «MccnenoBanme 3aBUCUMOCTH MEXITY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B uaeaibHOM ra3e U ux bubmmoreka [JOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crrocoOnI e€ m3MeHeHus. KoandyecTBo bubmuoteka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATBLHOTO
rasa

bubnuoreka [IOK

31 Bupt Termonepeay https://m.edsoo.ru/ff0c5¢c36
VY nenpbHas TENJI0EMKOCThD BEILISCTBA.

39 KonunuecTBo TennoTel npu bu6nuoreka LIOK
Teruionepenade. AnuadaTHbINA https://m.edsoo.ru/ff0c5c36
npoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPHUMCHCHUC K U30IIpoLeccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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HeoOGpatumocTs mpo1ieccoB B

34 npupone. Bropoii 3akon bubmorexa [OK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHI
35 [Tpunnun aeicteus u K111 rennoBoit bu6mmoreka [JOK
MAaIITMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKoJoru4eckue npooaemMsl
TETUIOPHEPTeTHKI
38 O6o06matomuii ypok «MomnekynspHas bubnuoteka [IOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponsHas paboTa no teme
39 «MounekynsipHas Gusnka. OCHOBBI bubmorexa [TOK
Y ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKH
40 [Tapoo6pa3zoBanue U KOHJEHCALINSL. bubnuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS ¥ OTHOCUTEILHAS
41 BJIAXKHOCTH BO3ayxa. HachIleHHbIH bubmorexa LIOK
Ayxa- Hl https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucramnmueckue u
amop(dHbIe Teaa. AHU30TPOIHS
42 CBOMCTB KpucTaiLIoB. JKunkue bubmorexa [IOK
P R https://m.edsoo.ru/ff0c65f0
kpucTayisl. COBpeMEHHbBIE
MaTepHaIbI
[InaBieHne U KpUCTAIIU3AIIHS.
43 V nenvHasg Tel‘IJ'II:)Ta rmaBneEm{ bubmorexa [IOK
a ' https://m.edsoo.ru/ff0c6708
CyOnumarus
44 VYpaBHeHHe TEMIIOBOTO OanaHca Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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Onexrpuzanus Teil. DNeKTPUIECKUU

45 3aps. JIBa BUIa DIIEKTPUUECKUX bubmmorexa LIOK
pAL. a p https://m.edsoo.ru/ffOcébcc
3apsiIoB
IIpoBoIHYKH, TUDIIEKTPUKHA U
46 H(I))JI OBOJIHUKU 3aK(I))H COXpaHeHUs bubnmorexa [OK
YHpOBOA ’ P https://m.edsoo.ru/ffOcébcc
AIEKTPUUECKOTO 3apsia
Bsaumonencrsue 3apsiioB. 3aKoH
47 Kynona ToqeqHHI/fEneK UYECKUNA bubmmorexa HOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpsisk€HHOCTB 271EKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojeH. JInnun https://m.edsoo.ru/ff0c6df2
HaPsSHKEHHOCTH
PaboTa cuit aeKTpocTaTuuecKoro
49 nois. [lorennuman. Passocts bubmorexa [OK
' ’ https://m.edsoo.ru/ff0c6f00
OTEHIINAJIOB
ITpoBOAHUKY M TUDIIEKTPUKHU B
P P bu6mmoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JlusnekTpudeckas MPOHUIIAEMOCTh
bubnuoreka [IOK
51 OnexrpoeMkocTh. KoHaencaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD INIOCKOTO
52 KOH ellzcaTo a. DHeprus 3apsHKEHHOTO bubmorexa LIOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JIaGopatopHas pabota "M3mepenue
NIEKTPOEMKOCTH KOHJEHcaTopa"
54 [IpuHIMI 1EMCTBUS U IPUMEHEHHUE

KOHACHCATOPOB, KOMUPOBAJIBHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

armapara, CTpyHHOTro IpuHTepa.
DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE AEKTPOIIPHOOPOB

55

DNeKTpUYECKUH TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH OMma s
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MPOBOHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMemanHOTO COSANHEHHUS
PE3UCTOPOB

0.5

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

57

PaboTa 1 MOIITHOCTB AMEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Jy1st TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJIC ncTrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAs MPOBOIUMOCTh TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIIIOB OT
TeMriepaTypbl. CBepXIpOBOAUMOCTb

60

DNEKTPUUECKUN TOK B BAKYyME.
CBoWCTBa IEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, KX COOCTBEHHAS U
pUMecHas TpoBOIUMOCTh. CBOKCTBA
p—nN-niepexoia.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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[omyrpoBoAHUKOBBIE TPHOOPHI

DNEeKTpUUECKUU TOK B pacTBOpax U

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuoreka [IOK
DIEKTPOTUTHYECKAs TUCCOLIUAITHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIN3
DNEeKTPUUECKUN TOK B razax.

63 CamocTosATenbHBIN U 1 bubnuoreka [IOK
HECaMOCTOSITEIbHBIN PA3PSIA. https://m.edsoo.ru/ff0c84ae
Momnnus. Ilnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [TpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
O60061mamui ypok

65 <<9ne11<1;po;:ma£1<a» / 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0c88be
Bcepoccuiickast mnpoBepouHas padoTta
KounTponbHas paboTa no teme

66 «Qnekrpocratuka. [loctosHHbIN 1 bubnuoreka [IOK
aeKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaxy»

PesepBublil ypok. KontposnpHas
67 pa601;a o TZSIC "SHeKTI;ozLHHaMHKa” / 1 bubmmorexa [IOK
N https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas nmpoBepouHas pabota

68 PezepBHblit ypok. OG00maronuii ypok 1 bu6nuoreka LIOK

o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIEeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrpoabnbie | Ipakmirieckie HU3yYeHHs odpa3oBaTeJibHbIE
padoTbI padoThI
pecypcbl
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMo/ieiicTBrue. MarHuTHOE I0JIE. 1 bu6mmoreka [JOK
BekTop MarHUTHON MHIYKIINH. 04.09.2024 | https://m.edsoo.ru/ff0c9778
JIuHMY MarHUTHOM MHIyKIIMU
MarauTHO€ MoJie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuoteka [IOK
B3aumoelicTBrE MPOBOTHUKOB C 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO ITOJISI KATYIITKHA C TOKOM 11.09.2024 | https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuoreka [IOK
«ccnenoBanue nIeUCTBUS 12.09.2024 | https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bu6nuoreka [IOK
Cuna Jlopenna. PaboTa cubl 18.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua
JlaboparopHas paboTa

6 «I/ICCJII)e,uOl;aHI/If SIBIIEHUS 1 1 Bubmorexa LOK

. 25.09.2024 | https://m.edsoo.ru/ff0cal50
ANIEKTPOMArHUTHOW WHIYKITUI



https://m.edsoo.ru/ff0c9778
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OnexTpoMarHuTHas MHIyKuus. Ilotok
BEKTOpa MarHuTHoU uuaykuuu. J/C

MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanges

26.09.2024

NuayKTUBHOCTS. SIBIEHUE
camonHyKuuu. 3J1C caMOMHTyKIIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKA
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

02.10.2024

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

TexHnueckue ycTpoucTBa U Ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs 11eYb

03.10.2024

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMarHUTHAST HHTYKITHSI»

09.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DneKTpOMarHuTHast MHIYKITHS

10.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. ['apmonnueckue
KoJneOaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpaienue sHepriuu

16.10.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl Ipy3a»

17.10.2024

14

Kone6arenbHbId KOHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJICOaHUS B

23.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
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ueaTbHOM KOJIeOATeIbHOM KOHTYPE.
AHaNIOTHs MEX1Y MEXaHUUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUAMU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHEPTHHU B UJACATIBHOM
KoJie0aTeIbHOM KOHTYpE

24.10.2024

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXarOmux
KojeOaHusx. BelHyKIeHHbIE
MexaHn4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

06.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOHUTaTbHBIN
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYJHOE U
JCUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaNPsHKCHAS

07.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpouszBoacTo,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUn

13.11.2024

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOro TOKa,
JTUHUH 3JIeKTporiepeiad

14.11.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE NIEKTPOIHEPTUH.
KynpTypa ucnons3oBanus
IEKTPOIHEPTHH B IOBCETHEBHON
KHU3HU

20.11.2024

21

MexaHu4yecKkue BOJIHBI, YCIIOBH

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cb9c4
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pacnpoctpanenus. Ilepuon. 21.11.2024 | https://m.edsoo.ru/ffOccab4
CKopoCThb pacnpoCTpaHEHUS U JUTUHA
BoJHEL [lomepeynsie u Ipo10IbHBIC
BOJTHBI
29 3ByK. CKOpOCTB 3BYyKa. ' poMKOCTB bubnuoteka [IOK
3ByKa. BricoTa ToHa. TemOp 3Byka 27.11.2024 | https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIC BOJIHBL, UX
23 CBOWCTBA M cKopocTk. [1Ikana Bubnuorexa LIOK
28.11.2024 | https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U H
24 TeseBueHUs. PazBuTHe cpecT 04.12.2024
cBs3u. Pagnonokanus
o5 KonTtponsHas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» 05.12.2024 |  https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOe pacipoCTpaHEHHE
26 CBETa B OJJTHOPOJHOMU cpene. bubnuoreka [IOK
TodeuHsIit UICTOYHHK cBeTa. JIyd 11.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxenue cBeTa. 3aKOHbI
27 oTpaxkeHus cBeta. [locTpoeHue Bubmmorexa LIOK
_ 12.12.2024 | https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3€pKalie
[Ipenomiienue csera. [lonHoe
28 BHYTpEHHeeE oTpaxeHue. [Ipenenbupin bubnunoreka [IOK
yTOJI IOJTHOTO BHYTPEHHETO 18.12.2024 | https://m.edsoo.ru/ffOcd7f6
OTpayKEHHS
29 JIaGopatopHas padota «/3mepeHue bu6nuoreka LIOK
II0KAa3aTes MPEIOMIIEHHSI CTEKIIa 19.12.2024 | https://m.edsoo.ru/ffOcd67a
30 JIunssl. [loctpoenue nzo0OpaxxeHuii B bubnuoreka [IOK
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nun3e. DopMyna TOHKOM JIMH3BI.
YBenuueHue JuH3bI

25.12.2024

https://m.edsoo.ru/ffOcddle

31

JlabopaTopHas pabora
«HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)»

26.12.2024

32

Hucnepcus cBera. CIOXKHBIN cocTaB
6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue aucrepcuu
CBETa»

33

Wnrepdepennus cera. Audpakuus
ceta. J{udpaknuonnas pemeérka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced2?2

34

HOHepeLIHOCTI) CBCTOBBIX BOJIH.
[Tongpuzanus cBera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckne TpruOOPHI M yCTPOICTBA
1 YCIIOBHSI MX O€3011acCHOTO
MIPUMEHEHUS

36

['panu1el mpUMEHUMOCTH
KJlaccuueckou MexaHuku. [loctynaTsl
CHeIHAIbHOU TEOPUH
OTHOCUTEJIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENHLHOCTD OJHOBPCMCHHOCTH.

3amenyieHre BpeMEHH B COKpaIleHUe
JUTAHBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOcfa4?2

38

3Hepr1/m " UMITYJIBC I)GJ'ISITI/IBI/ICTCKOI/Iv
YaCTHUIIBI. CBs13b Macchl ¢ 3Hepl"I/IeI/IVI/I
HUMITYJIbCOM. BHCPFI/IH IIOKO

bu6nmroreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTtponsHas pabota «OnTuka.
OcHOBBI cnienMaNbHOM Teopun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®dotonbl. Popmyna [lnanka. Sueprus

bu6mmoreka [JOK

40
Y UMIyIbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEN0BAHNE
bu6mmoreka [JOK
41 otoaddekra. O A.T.
(porospexra. Ombrrer https://m.edsoo.ru/ffOcffca
CroneroBa
3axoHbI poTorddekTa. YpaBHECHHE
- (bv P b bu6mmoreka [JOK
42 OuvHmterHa g GoTosddekra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» poroapdexra
JaBnenne ceera. OnwiTe! I1. H.
43 JleGeneBa. XUMHYECKOE TEUCTBUE bubmorexa [OK
JeBa. a1 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTa u
MPaKTUYECKOE MPUMEHEHHE:
44
(dboToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenne 3aga4d mo teme «91E€MEHTHI bubmuoreka [IOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pesepdopa mo paccestHuiO 0-4acTHI] bubnnorexa [JOK
PEOP P ' https://m.edsoo.ru/ff0d091a
[InanerapHas Moieab aToMa
bubnuoreka [IOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomuienue GoToHOB
48 IIPH NIEPEXOJE aTOMa C OJTHOTO bu6nuoreka LIOK
YPOBHs SHEPrUU Ha Apyrou. Buubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 Boanossie cBorCcTBa yacTul, BoaHb bu6mmoreka [JOK
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ne bpouis. KopnyckyisipHo-
BOJIHOBOU Ayanu3M. CIOHTaHHOE U
BBIHY)XACHHOC U3JIYYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paTMOAKTUBHOCTH. OMBITHI
Pesepdopaa no onpeneneHnio
COCTaBa pPaJMOAKTUBHOTO H3TydCHUS

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

o1

CaoucTtBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTH Ha JKUBBIE
OpTraHU3MbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B SI7IpE.
Snepnbie peakuun. SnepHbiid
peaktop. [Ipo0iaembl, IEPCIIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOU
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTpOHA. MeTo 16l HaOMI0ICHUS U
perucTpanum 3JI1eMEHTapHbIX YaCTHII.
Kpyrabiii cton «®yHnameHTanbHbIe
B3aUMOJCUCTBUA. EQUHCTBO
(bu3n4ecKOU KapTHHBI MUpa»

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS aCTPOHOMHHU.
[IpuknanHoe 1 MUPOBO33pEHYECKOE
3HauEHUe acTpoHOMuUU. Bun
3B€3aHOTO Heba. Co3Be3nus, sipKHe
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3BE3/bI, INIAHETHI, UX BUANMOC
nBrokenne. CoHeuHast cCucTeMa

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sHeprun CosiHIA U 3BE3]T

57

3BE3/1bl, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI TIIABHOW
MOCJIEIOBATENILHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpeMeHHbIE
MPEACTABJICHUS O TIPOUCXOXKICHUH U
sposironnu CoJIHIIA U 3BE3]

58

Mneunsiii [Tyte — Hama ["aakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PazOeranue rajgakTuk.
Teopust bosbiioro B3peIBa.
PenukToBO€ M3myueHue.
MeraramakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUHT

61

KonTponbHas pabota « 371€eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o006maromuii ypok. Poss ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax esTeIbHOCTH
YyeJIoBeKa

63

O6o06maromuit ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUHU B




COBPEMEHHOM Hay4HOU KapTHUHE MHUpa

64

O6o06maromuii ypox. Pob
(bu3nvecKoit Teopun B
(hopMUPOBaHHUH TIPE/ICTABICHU O
(bu3nvecKoil KapTHHE MHUPA

65

O6o06maromuit ypok. Mecto
(u3nueckoil KapTUHBI MUPA B 00LIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTABIECHUIN O IPUPOJIE

66

PesepBHbIi ypok. MarauTHOE nose.
DNeKTpOMarHuTHask UHIYKIUS

67

Peseprubrit ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEJIbHOCTH
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Pesepnsrii ypok. KBantoBas duzuka.
DJIEMEHTHI ACTPOHOMHUHU U
acTpoU3UKHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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