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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a rtakxke c yu€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoiu denepauuu, peATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBbI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 11€JIM M3y4yeHUs (DU3UKU HAa YPOBHE CPEIHEro oOIIero
o0pa3oBaHusl, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUs;

e cojepkaHue yueOHoro npeamera « Ou3nkay mo rojgaMm 00ydyeHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX TMPHUPOABI, BBICTyMas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEMH,
busndeckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHSI HOBBIX MaTEpUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3yuyenne ¢Gu3MKHM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHHMHA MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS TPU BHINIOJIHEHUU UMHU YY€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢usumku [ YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeEHW MaTepuan Kypca (Qu3MKU
o0benquHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonoti  uanpaenennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUM
W3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKIeHUs
npo0sIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pu3mueckue Teopuu (PopMUPOBAHUE TPEICTABICHUNA O
CTPYKType€ MOCTpOeHUsl (PU3HUECKON Teopuu, poiu (pyHIaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NOPUPOJE, TIpaHHIAX
INPUMEHUMOCTH TEOPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UMKH peallu3yeTcsl MpPexae
BCET0 3a CUET OpraHW3alud IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YYarOIIUXCA.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HMCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A00paTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OOMIUN CHUCOK YUYEHHUYECKHUX
OpakTHUEeCKUX padoT. BrlaeneHune B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
OPOBOAUMBIX JJIi KOHTPOJII U OIEHKH, OCYUIECTBIISIETCS YYACTHUKAMHU
00pa3oBaTeNbHOrO IMpollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Quiuku. Ilpu »>TOoM obecneuynBaeTCss OBJAJICHUE
00y4JalImMMHUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIO0BaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJaHHON (PU3NUECKON MOJEIBIO, MO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETpUpPYs 3HAHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
oOBsICHEHHE MpPOTEeKaHUA (U3NUYECKUX SBIECHUN M MPOLECCOB B OKpY)KArOIIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIENIHM IJI CHUTYyalldd MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHHI0 ydeOHOTO Tipoiecca 0a3oBBIi ypOBEHb Kypca
¢$bu3MKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH N3y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3MKH WM B YCJOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3mku TOMKHO OBITH
HEoOXoauMoe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyoBaHue.

JlemMoHCcTpanmoHHOE  000pyIoBaHWe (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH UM  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMil asis
UCCIICIOBAHMUSI  U3yYaeMbIX SIBJICHHUW M  TPOIECCOB, OMIUPHUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o00OOpyAOBaHWE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyercss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO 00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHUi.

OCHOBHBIMU 1ENISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4HOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POopMHpOBaHHE
UCCJIEIOBATENILCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3YYCHUS
OCHOB CTPOEHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3znyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AJ PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHrneM CISAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHUOOpEeTEeHHWE  CHUCTEMBl  3HAaHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJISIpHYI0  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHSL
MIPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NUeCcKoil MOJIENH, aIeKBAaTHOW YCIOBHSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEPHpETalud HH(OpMaIHH,
oTpeieNieHus JOCTOBEPHOCTH MOJIYY€HHOTO Pe3yibTarTa;

e CO3JaHUE YCJIOBUU JUIA PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOM J1€ATEIbHOCTH.

Ha usyuenne ¢usuku (06a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YUYHUTENb [EJIaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00yJarOIMIXCS.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABL.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3nUecKUx SIBIEHUN U mpoueccoB. HayuyHble rumorTesbl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBaAHMM COBPEMEHHOM HAyUHOM KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBble W UU(QPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH U NEPEMEIICHUS
MAaTE€PUAIBbHON TOUYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKopeHre cBOOOHOTO MaIeHu.

KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAs
ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHIOMETP,
JNBH>)KECHUE CHAPSIOB, LIEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHre IBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIJoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpagsnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTAMH, NPOMJEHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IppuHmmn  otHocutensHOCTH  [anmunes. lIlepeeli  3akoH  HeroToHna.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuia TpeHus nokos. KoagdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHud. [lmewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINUITHUKHY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL

3aBUCUMOCTH CUJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3SHUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMIYJIbca.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[TorenuuanbHas SHEprusl. [TorenunanbHas SHEPrus YIIPYTO
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuManbHas  SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HENMOTCHIHWaTbHBIE  cuibl.  CBsi3b  paboOTHI
HENOTEHUHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPIHU CHUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHEe YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexoa NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne aOCOIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipuast pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTpPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETMYECKOM SHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HuIIoCTpupyoas Npupoay JAaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandecTBo Teminortel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIyUeHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoguHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TemnmoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyYHHOU TpyOKe myTEéM TpeHus (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuioneperaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue u kumnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayu3aIus. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYEHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

Hal6mronenue HarpeBanusi v MIaBJIEHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCcTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBbHOM BIIAXKHOCTH BO3YXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
DOnekTpu3anus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUUYECKHX
3apsanoB. [IpOBOJHUKH, MUANEKTPUKA W TOJYNPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31EKTPUUECKUI 3apsil.
Onektpuyeckoe rmone. Hanpsk€HHOCTh  anekTpuueckoro moisid.  [IpuHnun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTeHUHUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 1715 yyacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUjla M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axoH Oma 171 OJHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUVIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

DNeKTpuYeCcKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas U pUMECHast IPOBOJIMMOCTh
NOJIypoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAaMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKM TOKa, OHJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelIaHHOE COeTMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEW cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, rabopamopmnvie pabomoi

M3yuyeHne cMenaHHOrO COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue 3nexkTpoiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIeCTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PaKkT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, Auddys3us, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

l'eoepaghus: BAaXKHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOAIIWITHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), IBUIaTeilb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmuMn cynepnosuunu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHAa JMHUN MarHUTHOU
WHIYKIUH TOJISI IOCTOSHHBIX MArHUTOB.

MarautHOE€ 1OJ€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJHOM MarHuTHoM mnosne. PaGora cunbl Jlopenna.

SIBneHne dneKTpoMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBHXKYILAs CUjJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYIAs CUJla HHAYKUUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKLIMHU. OJIEKTPOIBHXKYILAS — CHUJA
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHULl, MHIYyKIIMOHHAS TEYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUUKW MAarHATHOTO TOJIS.

BzaumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOW UHIYKIIHAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. [lepumon, yactora, ammumryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4ECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKHUX
kosebanuil. [IpeBpareHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKAy MEXaHWYeCKUMU |
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux KoyieOaHUAX. BBIHYXKIEHHbIE MEXaHUYECKUE
koJjebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHUCTBYIOIIEE 3HAYEHUE CHUJIbBI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU TMPHU MPOU3BOJACTBE AEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).



Habmonenue 3atyxaronmx KojaeOaHui.

HccnenoBaHue cBOWCTB BIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMacHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yciOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOXOIBHBIE  BOJIHBI.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJIHBL. Y CJIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHME, MPEIOMIICHHE, MOJspU3alus, Audpakuus,
uHTepepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IUAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHUIECKUX BOJTH.

3BYKOBOH pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpa)keHue,
pesoMIIEHUE, MOSIpU3aLns, AUPPaKIKs, UHTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpOCTpaHEHUE CBETa B
OJIHOPOJHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHHs cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CrioxxHbIi cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTHUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue un3zoOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOM, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKONa, TEIECKOIA.

HaGmonenune natepdepeHnm cBera.

Hab6mronenue nudpaximm cBera.

Hab6monenue nucnepcun cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

Hab6nronenue nossipusalivuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



M3mepenne nokasaress NpesioMIIEHNs] CTEKJIA.
HccnenoBanue cBOMCTB N300pakeHU B JTHMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJIBHO TEOPHMH OTHOCUTEIbHOCTH
['panuubl  NPUMEHUMOCTHM  KJIIACCMYECKOM  MexaHuku.  [loctynatel
CIIEMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJIYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTHUIIbI. 9HCpFI/IH
ITIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmul KEAHMOBOU ONMUKU

®dotonbl. ®opmyina [1nanka cBa3u SHEprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DiuHiTeitHa 1 doTodddexra. «KpacHas rpanuiay
dbotoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, coJIHeUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(HEeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHET0 (poTodddekTa.

Ceeroauo.

Comnneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3myuenme u moryomeHue
(GOTOHOB MpU MEpexojie aTomMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JTyau3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopnens onbita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
Hab6nronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa mo  ompenpeneHuro  cocraBa
paanoakTuBHOTO wW3nmydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykiionHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacniaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacnmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJIOTMUYECKUE ACTIEKTHI SIEPHON YSHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMoieicTBUs. ENUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHL.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Buna 3Bé3gnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BUINMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJIEI0BATENLHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuU CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nmxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaX
TaJIaKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3IydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPY EHHBIM TJIA30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEBEpHOro MOyIIapys U IPKUE 3BE3/bI.

HaGmronenus B Teneckon JIlynsl, mianet, Miieunoro Ilytu.

O0o01marmuee NOBTOpeHUe

Ponp ¢usmku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (GU3NYECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBHl U MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC D3JIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJbHUKOB,
onpeeseHue MIONIaaAn MITOCKUX GUryp u o0bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KonebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanvy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHaus.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpOIEpenad, T€HEpaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue ydeOHOTO Tpenmera «®Du3nmka» Ha YPOBHE CpPEIHErO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «PU3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOJCTBOBATHCA
copMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTHU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM TIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIINH 00yJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPHEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSHUE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3anyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodheccroHaNIbHON esATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUYECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUsd  (QU3MKH  OCYLIECTBIISITH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JCATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ YYETOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUMN IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBHSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO,ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe JeHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKO HAYKH;



BJIa/Ie€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY HOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEOoOPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX
CUTYalUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb apryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh U (OpMyIuMpoOBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb TMEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 OOIacTh
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJy4YeHUs HHPOpManuu (U3MUECKOTo COAepNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, AaHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpeTaluio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpEJICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJOTH B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX U  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEPKAaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTn3alllu.

KoMMyHUKATHBHBbIE YHHBepcaJIbHbIe yueOHble 1eiicTBUS:
OCYIIECTBIISAITh  OOIlEHWE Ha YypoKax (U3MKKM HU BO BHE-YPOUHOM
JIeSITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 YieHa KOJUIEKTUBA;

OpUHUMATh [EJIHM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JIOCTHIKEHUIO: COCTaBJIATh IUIAH JACWCTBUA,
pacrnpenenartb poid ¢ Y4E€TOM MHEHHH Yy4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXIOrO YYacCTHHKAa KOMAaHIbI B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3WIUU HOBHU3HBI,
OpPUTHHAIILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBIISATH TBOPUYECTBO H BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO ACSATENBHOCTh B 00JIACTH
GU3UMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTHYECKOW pabOThl ¢ YUETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YIHTATOB LETSIM;

BJa/JeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YJIbTATOB U
OCHOBaHUM;



UCTIOIB30BaTh MPUEMBI PeQIIEKCUN IJIsi OLIEHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATh PEIICHHS 10 HX
CHIDKEHHUIO;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYTHX IIpH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTHl JPYTHX IIpH aHalu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mporecce mocTKeHUsT JTMYHOCTHBIX PE3yJIbTATOB OCBOSHHS IMPOTPAMMBI
no ¢Qusuke AnIs YPOBHS CpeAaHero oOmero oOpa3oBaHHs y OO0y4aroUIMXCs
COBEPILIEHCTBYETCS HIMOIMOHAIBHBIN MHTEJUIEKT, npearnoiarammni
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHs COOCTBEHHOIN SMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHUIO LENH U
ycIexy, ONTHMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE JIEeHCTBOBaTb HMCXOIS U3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpyTUX, YYATBIBaTH €ro TMpPH OCYHIECTBICHHM OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U pa3periath KOHPIUKTHL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOLIUXCA YMEHHIA:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U MecTo (pU3MKu B (HOpMHpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOW TEXHHMKU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuajbHas TOUKa, HHepIUalIbHAas CUCTEeMa OTCUETa, aOCONMIOTHO TBEPAOE TEIO,
UJCIBHBIN a3, MOJEIU CTPOCHUS ra30B, KUIAKOCTEH M TBEPABIX TEN, TOYCHYHBIN
AIIEKTPUYECKU 3apsi]l IPU pelieHnr GU3NYECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoOJIelicTBUE Tell, Tuddy3usi, OpOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHNE 00bEMA TeJl MPU HArpeBaHUU (OXJIAKICHUH ), TETIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALHWs, IJIABJIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTb BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a MIPU €TI0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAy IlapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIEKTPU3ALUA TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIONL3Ys (PU3NYECKUE BEITMYWHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIIYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsl, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU OINUCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3UYECKUl CMBICIT HCIOJB3YEMbIX BEIHYMH, WX OO0O3HAYCHUS W €IUHMUIIBI,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONINE aHHYIO (DU3UYECKYIO0 BEJIMYHUHY C JIPYTUMHU
BEJIMYUMHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUecKue BEJIMYMHBI: JaBJIGHHE Tasza, TeMIleparypa, CpeaHss
KMHETHUYECKAsl DHEPIrUsl XaOTUUYECKOIr0 JBUKECHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIHOJIB3YEMbIX BEIWYHH, HX
0003HaYeHUs W CAWHUIBI, HaXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BEJTMYHUHY C IPYTHMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AJEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, PA3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHH CMBICIT HCIOIb3YyEMBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BEIMYUHAMU,

aHaJIM3UPOBaTh (PU3NYECKHUE MPOLIECChl U SBJICHUS, WUCIOIB3Ys (PU3UUECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMHUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
MPUHIUIT CYNEPIO3ULUNA CHWJI, MPHUHLWII PABHONPABUS WHEPLUAIBHBIX CHUCTEM
OTCUE€TA, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOEHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEJAHEN KUHETUYECKON SHEPIUU TEIJIOBOTO JIBUXKEHUS MOJIEKYJ C
aOCOJIFOTHON TeMmmepaTypou, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnnyarh CIOBECHYIO



(bOpMyTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPAHMIIBI,
o0JacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUILI JIEUCTBHSI MAIlWH, TMNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOH JKU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCJICAOBAHHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBaTh mpobiieMy/3agady M THIOTE3y Y4EOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYIOBaHHS, MPOBOAUTH OMBIT U
(dbopMyIpPOBATh BHIBOJIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUST (U3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBATh  3aBUCUMOCTH  MEXIy  (QU3NYSCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PeE3yIbTaThl TMOTYYEHHON 3aBUCHUMOCTA (DU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII U TPa(PUKOB, AENIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOroaaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIEIOBATEIhCKOM W MPOSKTHOM
NEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIeNbIo,
UCTIONB3Ys (pr3MUecKne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aa4u
BBIOUpaTh (PU3NYECKYIO MOJCIb, BBIICIATh (PH3UUYECKHE BETUYHHBI U (POPMYJIBI,
HEOOXOaMMBbIC I €€ pElIeHHs, MTPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJTyYeHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYNHBI,

pelaTh KaueCTBEHHBIC 3a7a9: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIENIOYKY PAaCCYXJACHHWI C OMOpPONM Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

WCIIOJI30BAaTh  TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
Y TIPEJICTaBJICHUS y9eOHOW W HAyYHO-TIOMYJISIPHON MHGPOpPMAIIH, MMOTYYSCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyto HH()OPMAIIUIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU W TEXHOJIOTH;,

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU



YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COONIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYIIbl, PalKUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OLEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
du3znyeCcKoil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YyUYEHHbIX (U3MYECKUX MOJIEIIEeH:
TOYEYHBIN AJIEKTPUUYECKUIN 3apsif, Jy4d CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a7ad4;

pacro3HaBaTh (pU3NUecKUe SBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JIBIKYIIMHCS 3apsi, JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3gdext (hoTodrddexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHEHYaToOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazoaKTUBHOCT;

OMKCHIBaTh W3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  IPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUA (MPOLIECCHI), HCMONb3Yys (DU3HUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojsi, cuia Ammepa, cuna JlopeHua, HWHIyKTUBHOCTD
KAaTYUIKHA, YHEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJei, MepuoJl MU YacToTa
KoieOaHu B KoJeOaTenpHOM KOHTYype, 3apsii M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJeOaHWM, (OKYCHOE pacCTOSHUE W
ONTHYECKasl CHJIa JIMH3bI, NIPU ONMMCAHUU MPABHIIBHO TPAKTOBATh (PU3MUYECKU
CMBICJI HCTOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3UYECKYIO BEIUYUMHY C JPYTUMHU
BEeITUYMHAMU;



ONMKCHIBATh M3YyUYEHHBbIE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOTypacnaaa, SHEPTUsl CBA3H
aTOMHBIX SIJIEp, MPU OINUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIbI, YKa3bIBaThb (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOIN BEIUYUHBL;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHUHUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U MapajliieIbHOTO
COEIMHEHMsI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMarHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DWHIITeiHa a1 (oTorddekra,
3aKOH COXpaHEHUs! SHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOT0 3apsjia, 3aKOH COXPaHEHWs MacCOBOr0 4HCIa, MocTynaTrsl bopa,
3aKOH paJMOAaKTUBHOTO pacraja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
PUMEHUMOCTH;

OMpEeENATh HAlIPaBJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJIsl MPOBOJAHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATh H300paXKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O00OpYIOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIIHpOBaTh BHIBOBI;

OCYIIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH B BUJIEC TAOJHI] U
rpaduKoB, eNaTh BHIBOABI IO pe3yJbTaTaM UCCIIEA0BAHMS;

coOmro1aTh MpaBmiIa 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIBCKOH W MPOCKTHOU
NESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pya0OBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINW3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBL,
HEOOXOuMbIe N7l €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTDH
MOJy4YE€HHOTO 3HAUY€HHUS (PU3UUECKON BEITMYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUN C OMOpOMl Ha HM3y4YEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
uH(OPMAIMOHHbIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
U MIPEACTABJICHUS YUYeOHOW U HayYHO-TIOMYJIAPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJTYy4aeMyIo HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS WX 0€30MacCHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
U1 obecrieueHrss 6€30MacHOCTH MPpU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpynme ¢ BBHIMOJIHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYIIbl, PALUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIe
Ne n/m P Kontpoabnbie IIpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznean 1. PU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hlusamiica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 hitps://m.cdsoo.rw/7E4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubanorexa HOK

®da3oBbIC MEPEXOIBI

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




Hroro no pasneny

24

Pasnea 4. JIEKTPOJIUMHAMUKA

bubmuorexa [JOK
41 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubmmoreka [JOK
’ Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosauyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
’ WHIYKIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4eCcKHe U JIEKTPOMAarHUTHBIE 9 1 bubnnorexa [HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKre 1 31€KTPOMArHUTHBIE 5 1 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbubnmuoreka [JOK
23 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OcCHOBBI crielIUaIbHON TEOPUHI 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OITUKH 6 }I?til:sjzj/l;lr?:;sigr?/liﬂl&%
4.2 Crtpoenue atoma 4 bubmuorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061maroiiee MOBTOPEHKE 4 fgfg;;fg;gﬁ% £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tewa ypoka Bcero Kontpoabrpie  TMpakrieckue H3YyYEHUS o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Puznka — HayKa O NpUpoJIE.
1 Hayunslie MeT(})],Z[BI HOSH;)HI/TH 1 bubnmnorexa [IOK
05.09.2023 | https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIlIero MUpa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHOM | bubanorexa [HOK
HAay4YHOM KapTHUHBI MUDa, B 07.09.2023 = https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JCSITebHOCTH JTIOCH
MexaHudeckoe IBUKECHHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO | bubmuorexa [JOK
nerxkeHus. [lepemenienue, CKOpocThb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubmmoreka [IOK
JIBUKCHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIDKEHHE 19.09.2023  https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue | bubmuorexa [JOK
CBOOOTHOTO ITaICHUSA 21.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE.

7 JIBr>keHUE MaTepUaIbHOM TOYKH IO 1 bubmmorexa [JOK

26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ anumes. 1 bubmmoreka [JOK




WuepiuaibHbie CHCTEMBI OTCYUETA. 28.09.2023 = https://m.edsoo.ru/ff0c3be8
[TepssIii 3akoH HproTOHA
Macca tena. Cuna. [Ipunnun
9 Cynepno3uiuu cui. Bropoit 3akoH bubmmorexa [OK
. 03.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa nmst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa A1t bubanorexa [HOK
MaTepHaIbHBIX TOYEK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11 TspkecTH. [lepBas kocMuyeckas bubmorexa [IOK

10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 12.10.2023 = https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoapduumeHnt tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I r?pn z[anceHHH bubmmorera LHOK

17.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WJIH ra3e
[ToctynaTenbHOE U BpanaTeabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. Y cnoBus 19.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
Nmnynbc MaTepuanbHOM TOUYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
NMnynbe cunbl. 3aKOH COXpaHEHUs 24.10.2023 |  https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE JIBUYKEHUE
PaboTa 1 MOIIIHOCTH CHJIBI.

16 Kunernueckas sneprus bubmmoreka [JOK
MaTepuaIbHOIW Touku. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
M3MEHEHUN KUHETUYEeCKOW SHEPTUU

17 IloTeHumanpHas SHEpTHUsL. bubmmoreka [IOK




[ToreHmanbHas 3HEPTUS YyIPYTo
ne(OpMUPOBAHHOMN MPYKUHBI.
[TorenunanpHas sHeprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

07.11.2023

https://m.edsoo.ru/ff0c461a

18

[ToTeHuManbHBIE U HEMOTEHIUAJIBHBIE
cuiibl. CBSA3b paboThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

09.11.2023

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«HccnemoBanue cBsi3u pabOThI CHITBI C
HU3MCHEHHEM MEXaHHUYECKOW SHEPIHU
Tella Ha MPUMEPE PaCTKCHHUS
PE3MHOBOT'O KI'yTay

14.11.2023

20

KonrtponsHas pabora o Teme
«Kunemaruka. Jlmnamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

16.11.2023

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

21.11.2023

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMOJICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI

23.11.2023

23

Macca monekyn. KonuuectBo
BemlectBa. [locTostHHas ABoraapo

28.11.2023

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana Temmneparyp

30.11.2023




Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT 05.12.2023 |  https://m.edsoo.ru/ff0c4fde
AOGcontoTHas TeMmrepaTypa Kak Mepa

2% CpeHEW KUHETUYECKON YHEPTUN bubmmoreka [JOK
NBUKEHUS MOJIEKYJ. Y paBHEHHE 07.12.2023 |  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon [lanpToHa. ['a30BbIe 3aKOHBI 12.12.2023
Jlaboparopnas pabota
«MccnenoBanre 3aBUCUMOCTH MEXKIY

28
rapamMeTpamMu COCTOSIHUS 14.12.2023
pa3peKeHHOTO raza»

79 N3omponeccsl B UACAIBHOM ra3e U UxX bubnuoreka [IOK
rpaduyecKoe npeacTaBieHue 19.12.2023 |  https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0sI e€ m3MmeHeHus. KonmdaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s 21.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJHOATOMHOTO UJICAILHOTO
rasa

31 Bunae! Tenonepenaun bubmorexa LOK

26.12.2023 | https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.

1 KonunuecTBo TemnoTsl npu bubmmoreka [JOK
Teronepenaye. AnnabaTHbIN 28.12.2023 | https://m.edsoo.ru/ff0c5¢36
nporecc

33 [TepBblii 3aKOH TEPMOAMHAMUKHU U €70 bubmmoreka [JOK




NPUMEHEHHE K H30IpoIeccamMm 09.01.2024  https://m.edsoo.ru/ff0cSefc
HeobOpatumocThb nporieccoB B
34 npupoze. Bropoit 3aKoH bubmmorexa [OK
PHPOZE. P 11.01.2024 = https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 K KIT
Huicr Kapro u ero K111 16.01.2024

36 [punuun nevictBus u KI1J{ TermoBoit Bbu6nuoreka [JOK
MAaIIUHBI 18.01.2024 | https://m.edsoo.ru/ff0c600a

37 DKOJOTHYECKHE MTPOOTEMbI
TEIUIOPHEPTETUKHU 23.01.2024

18 Ob6o6matomuit ypok «MosnekysipHas bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH 25.01.2024 | https://m.edso0o.ru/ff0c6938
KonrponbHast pabora o Teme

39 «MonexynsipHas ¢puzuka. OCHOBBI buommorexa HOK

Y2IP ' 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKI)

40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubnuoreka [IOK
Hcnapenue u xunenue 01.02.2024  https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAsI 1 OTHOCUTEIIbHAS

41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmorexa HOK

ap AYxd. - 06.02.2024  https://m.edsoo.ru/ff0c64d8
1|
Tsépnoe Teno. Kpucrannuueckue u
amMo € Tena. AHM30TPO
42 croill)illzbli :ICJTIannoI;H }KTHp Kr;l? bubmmorexa [TOK
P RS 08.02.2024  https://m.edsoo.ru/ff0c65f0
KpucTtauibl. COBpeMEHHbIE
MaTepuabl
[TnaBneHue u KpucTaUIM3aIUA.
43 VY enbHas TeniaoTa MiaBJICHUS bubmmorexa [TOK
g ' 13.02.2024  https://m.edsoo.ru/ff0c6708

CyOnumarus




Bbu6nuoreka [JOK

44
YpaBHeHUE TEILIOBOTO bananca 15.02.2024  https://m.edsoo.ru/ff0c6820
OnexTpusanus Tea. JIEKTPUIECKUI
45 3aps. JIBa BUJa JIEKTPUUECKUX bubmmorexa [OK
AL A p 20.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBOAHUKH, THUIIEKTPUKHU U
46 nfn HHOBO HI/’?KI/I 3aI<(I))H COXpaHEHUS bubmorexa LOK
yHpoBoZ ) P 22.02.2024  https://m.edsoo.ru/ff0c6bec
ANEKTPUYIECKOTO 3apsa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueyHbIN DIIEKTPUYCCKUAN buGnnorexa LIOK
y ) P 27.02.2024 | https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsyk€HHOCTB IIEKTPUYECKOrO
43 noist. [IpuHImn cynepno3unuu bubmmoreka [JOK
ANEKTPUYECKUX NoJel. JInauu 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 noist. Ilorennuan. PasnocTts buGnnorexa LIOK
’ talt. 05.03.2024 = https://m.edsoo.ru/ffOc6f00
[IOTEHIAATIOB
IIpoBOOHUKH U TUIJIEKTPUKH B
50 anpeKT I(l;CTaTI/IIIeiKOM HOIjIe bubmmorexa [IOK
p ' 07.03.2024 = https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckasi MPOHUIIAEMOCTh
. bu6mmoreka [IOK
51 6 .K
JIEKTPOCMKOCTD. ROHIACHCATOP 12.03.2024 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOIO buGnnorexa LIOK
g pa- P P 14.03.2024 @ https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOopa
JlaGopatopnas pabora "HM3mepenue
53 . |
ANEKTPOEMKOCTH KOHEHCATOpa 19.03.2024




54

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAILHOTO
amnmapara, CTpyHHOro npuHTEpa.
DJIEKTpOCTaTUYECKAs 3alUTa.
3a3zeMJieHre AIEKTPOIPUOOPOB

21.03.2024

55

DNEKTPUUECKUHN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma 11t
yJacTKa Iernu

02.04.2024

56

[TocnenoBarenbHOE, MApaIIEIBbHOE,
CMEIIaHHOE COCTMHCHHE
poBOIHUKOB. JIaGoparopHas paboTa
«M3y4yeHne cMeIIaHHOTO COCTMHECHUS
PE3UCTOPOBY

04.04.2024

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c74{0

57

PaboTta 1 MOITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

09.04.2024

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 IOJTHOM (3aMKHYTOH)
anexkTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne D/1C nctouHuka Toka u
€ro BHyTPEHHETO COIIPOTHBIICHUS

11.04.2024

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJIeHI/I}I MCETAJIJIOB OT
temreparypbl. CBEpXIIPOBOJIUMOCTh

16.04.2024

60

DNEeKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

18.04.2024

61

[TonmynpoBOAHUKH, UX COOCTBEHHAS U

bu6mmoreka [IOK




npuMecHast poBoguMOocTh. CBoiCTBa 23.04.2024  https://m.edsoo.ru/ff0c84ae
p—n-iepexoa.
[TomynpoBOIHUKOBBIE TPUOOPHI
DJEeKTPUYECKUI TOK B pacTBOpAxX U

2 paciaBax 3J€KTPOJIUTOB. ] bubmmoreka [IOK
DNEeKTPONUTHYECKAs! AUCCOLIUALIUS. 25.04.2024  https://m.edsoo.ru/ff0c82ba
Dnektponus
DNEKTPUUECKUH TOK B rasax.

63 CamocTosTeIbHBIN U 1 bubmnorexa [JOK
HECAMOCTOSITEIBHBIN pa3psl. 30.04.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DneKTpudecKre mMpuodopsl U

64 YCTPOUCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuina TeXHUKH 02.05.2024  https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok | bubmuorexa [JOK
«DNEKTPOIMHAMUKA» 07.05.2024  https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «Onexkrpocraruka. [locrosHHbIN | bubmmoreka [JOK
ANEKTpUYECKU TOK. TOKHM B 14.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cpeax»

67 PesepBHblitl ypok. KonTponbHast 1 bubmmoreka [IOK
pabota no Teme "DnekTpoauHamMuKa" 16.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O0o0mIarOmuii ypox 1 bubnnorexa [HOK
o Temam 10 kiacca 21.05.2024  https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
(]
‘:;n Tema ypora Bcero Kontpoakubie  Ilpaxriiecikue il:;:eﬂﬂﬂ :g[?al;zizrenbnme
padoTbI padoThbI pecypen
[TocTOsITHHBIE MATHUTHI M KX

| B3auMoOJIeicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIMU
MarsuTHO€E 1oJie TPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenue | 1 bubmmoreka [JOK
MAarHUTHOTO TOJIA KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JleicTBMe MarHUTHOTO TOJIS Ha
IPOBOAHMK C ToKOM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 Bubmuotexa [JOK
«Hccnenosanne necTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JleicTBMe MarHUTHOTO TOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 Bubmuotexa [JOK
Cwuuta Jlopenma. PaGota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHAyknus. [lotok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON




nHaykunu Papanest

JlaGopaTtopHnas pabota
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOU WHYKIIAK»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBICHUE
camouHaykiuu. IJIC caMOMHIyKIHH.
DHeprus MarHUTHOTO TIOJIS KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U X
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATENb,
YCKOPHUTENH 3JI€MEHTAPHBIX YaCTHII,
AHIAYKIMOHHAsA [1€Yb

10

O6o0maromuii ypok «MarHutTHoe
noJie. DIeKTPOMAarHuTHAS WHITYKIIHSDY

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o Teme
«MarnuTtHoe noJe.
DeKTpoMarHuTHas MHIYKIUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHIYECKHE
Kosiebanus. ['apmMoHnUecKue
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHX KOIeOaHuH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIX KoJleOaHuid rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI TPy3a»

14

Koneb6arenbuplit koHTYp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




AIEKTPOMArHUTHBIE KOJIeOaHuUs B
U7eanbHOM KoJiebaTeIbHOM KOHTYpE.
AHaJOorus MeXJIy MEXaHUUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJIeOaHUsIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUn B UICAJIbHOM
KOJIe0aTeTbHOM KOHTYPE

bub6munoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyXaroIUX
KosieOaHusx. BeiHyX1eHHbIC
MexaHHueckue kojebanus. PezoHanc.
BBIHy)K[[GHHBIe OJICKTPOMArHMTHBIC
KoJsieOaHus

bub6munoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U
HaIpsKEHUs

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolcTBO M TPAaKTHUECKOE
IPUMEHEHHE NIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
JJEKTPOIHEPTHH B ITIOBCEAHEBHOM
KU3HU




Mexann4deckue BOJIHEI, YCJIIOBUA

pacnpoctpanenus. [lepuoa. Ckopocthb

bubmunoreka LIOK

21
pacnpoCTpaHEH!s U IJIMHA BOJHBL. https://m.edsoo.ru/ff0ccad4
[Toniepeunblie U MPOJIOJIbHBIE BOIHBI
” 3ByK. CKOpOCTH 3BYKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoicTBa U cKopocTh. [lkama Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U
24 teneBuaeHus. Pa3Butre cpeacTs
cBs3u. Pagnosokanus
’5 Kontponbhas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAHEHUE
%6 CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
ToueuHslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoeHue Bubmmorexa [IOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKaiie
[Ipenomnenue cpeta. [TonHoe
73 BHYTpeHHeE oTpakeHue. [IpenenbHbliii bu6nuoreka [JOK
YIT'OJI TIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXKEHUs
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
MOKAa3aTeIIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [octpoenne n3odpaxeHuii B bubmmoreka [JOK




nuH3e. DopMyiia TOHKOM JIMH3BL.
VBennueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «HccneqoBanue CBONCTB
U300paXKEHUI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
0 oenoro cBera. Llet. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
13 WnTepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. JludbpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. Bubmuotexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTuueckrie MpuOOPHI U YCTPOHCTBA U
> YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
16 KJIACCM4YEeCKOU MeXaHUKH. [locTynarsl bubnuoteka [JOK
CIIelIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIlEHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cta42
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C YHEPTUEN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPTHUSI TIOKOS
KonTtponsHas padora «OnrTuka.
39 OCHOBBI crielIUaNIBLHON TEOPUH bubmmorexa IOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyina [Inanka. Dueprus

bubmunoreka LIOK

40
U UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfe16
OTkpbITHE U HCCIEN0BAHNE Eu6 [IOK
HOIHOTEKA
41 .0 A.T.
porospexra. OnrTet https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akoHbI hoTodddexTa. YpaBHEHHE
. (vb oo P but6mmoreka [IOK
42 DitHmreitHa 115 hoTodddekra.
https://m.edsoo.ru/ff0d015e
«KpacHnas rpanunia» porosrddexra
HaBnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XMHYECKOE NEHCTBHUE bubmorexa LIOK
JleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTea u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTosneMeHT, HOTOIATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme « 3J€MEHTBI bubmuoreka [{OK
KBAHTOBOU OIITHKH)) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbBITE
46 Pesepdopna o paccesHuro o-4actu Bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
bu6mmoreka [IOK
47 IT b
OCTYIIATRL Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomenrne GOTOHOB
48 IIPHU IIepPEX0JIE€ aToMa ¢ OJHOTO YPOBHS bubmmorexa IOK
P pexos . A i https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Busl criekTpos
BoHoBEIe cBOlicTBa yacTUIl. BOJIHEI
. bubmuoreka [IOK
49 ne bpoina. KopnyckymnsipHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYUYCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuio cocraBa

PAAUOAKTUBHOI'O U3JTYUCHHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3ydeHus. Brnusaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DIIEKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-uzinydyeHue

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

53

DHeprus CBSI31 HyKJIOHOB B si/Ipe.

S nepublie peakuuu. A nepHbii
peaktop. [Ipo6iembl, IEpCIEKTUBHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTEeTUKHU

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

54

DneMeHTapHble YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HaOMIOACHUS U
PEruCTpALMM 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit ctonn «@yHaaMeHTalIbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
¢u3nUecKoil KApTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpKHE 3BE3bI, TUIAHETHI, UX BUIUMOC
nekerne. ConHeuHast cucTeMa

56

Comnnne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprun CosiHIa U 3BE311




57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOM
nociea0BaTelbHOCTU. BHyTpeHHee
cTtpoeHnue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O POUCXOKICHUH U
sBotounu CoJIHIA U 3BE3NT

58

Muiteunsiii [Iyth — Hama [Manaktuka.
IMonoxxenue u aerxenue CoyHIIa B
lNanaktuke. ['anaktrku. Y€pHbie
JBIPBI B IIpax TajJakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpPOHOMUU

61

KoHTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o00matromuii ypok. Pois ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
3THUYECKOU cepax AesITeNTbHOCTH
YyeJIoBeKa

63

O6o06maromuii ypok. Pois u mecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa

64

O6o06maromuii ypok. Ponb
dusnueckoit Teopur B GOpMUPOBAHUH
MIPEACTABICHHUH O (PU3UIECKOM
KapTHHE MHpa




O6o6maromuii ypok. Mecto
(bU3UIECKON KapTUHBI MUPa B 001IIEM

65 PAIy COBPEMEHHBIX €CTECTBEHHO- l
HAYYHBIX IPEICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe mose. 1
DNEeKTpOMarHuTHasE UHIYKIUS
PesepBHbIil ypok. Ontuka. OCHOBBI

67 CHelUaIbHON TeOpuun 1
OTHOCHUTEJIbHOCTH
Pesepnslii ypok. KBantoBas ¢usnka.

68 QHGI\EI)CHTBI};I:JTPOHOMI/II/I u ’ 1 bubmorexa OK

https://m.edsoo.ru/ff0d1784
acTpou3uku
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 10 kimace/ Maxummes I'.4., byxosnes b.b., Corckuit H.H. mox

penakiueit [TapdpentreBoit H.A., AkuronepHoe o61iecTBo «M3marenbcTBo

«IIpocsemieHue»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

1 ®enepanbHbIi TOCYAapCTBEHHBI 00pa30BaTEIbHBIN CTAHAAPT CPETHETO

(momHOTO) 06IIeTO OOpa3zoBanus. Crapmas mkona. 10-11 kmaccsl. - YTBepkaeH

npuka3zoM Ne 413 MunoGpHayku Poccun.

2 Msikumes I'.4. u qp. @usuka. 10 kinacc. YueOnuk. - M.: IIpocsemienue, 2022
3 IlapdentheBa H.A. CoopHuk 3amau no ¢usuke. 10-11 kmaccel. — M.
[Ipoceemienue, — 2022

4 lIunos B.®. [Toypounoe mnanupoBanue no ¢usuke. 10-11 kmaccsl. [locodue
TUTST

yuuTenei odeoopa3onar. opranuzanuii. - M.: [Ipocsemienue, 2021

5 Mapon A.E., Mapon E.A. ®usuka 10 k. Jlugaktuueckue maTepuaibl.- M.
Apoda,

6 Mapon E.A. ®u3zuka. 10 k1. OnopHble KOHCIEKTHI U pa3HOYPOBHEBBIE
3aJlaHus. -

CII6.: OO0 «BuxTopus miocy», 2020



7 Ctanaaptsl BToporo nokosienus. [IpumepHas ocHoBHasi oOpa3oBaTeabHas
nporpaMMa o0pa3oBaTeNbHOTO yupexaeHus. OcHOBHas mKoia.— M.:

[Ipocsemienue, 2022

8 PermkeBuu A.Il. Coopauk 3amau o pusuke. 10 — 11 kimace. — M.: [lpoda, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

1 www.uchportal.ru -yuynTenbckuii mopTan

2 http://markx.narod.ru/pic/ - ¢hu3uka B 1mIKoJeE.

3 http://festival.l1september.ru/articles/ - hecTrBanb MegArornuecKux UACH
«OTKpPBITBIA YPOK».

4 http://www fizika.ru/ - caiiT ansa yuurtenei GU3NKU U UX YYEHUKOB.

5 http :// school - collection . edu . ru / - equnas komnexius [{OPos.

6 http://www.physics.ru/ - MaTepuaiibl o Gpu3uKe.






