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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3mke 0a30BOro YpOBHS Ha YPOBHE CpPEJAHETO OOIIEero
o0Opa3zoBaHus pa3padoTaHa HA OCHOBE MOJIOKEHUN W TPeOOBAHWHN K pe3yjbTaTaM
OCBOEHHA OCHOBHOW 00pa3oBaTeNibHOW mporpammsel, npeactaBieHHbix B OI'OC
COO, a Takke ¢ yuérom ¢enepanbHOl paboueilt mMporpaMmbl BOCIUTAHWA W
KOHIICTIIIMK TIPENoaBanusl yueOHoro mpenmera «Dus3mka» B 00pa30oBaTEIHHBIX
OpraHu3anuax Poccuiickon Oenepanun, PeATM3YIOLLINX OCHOBHBIE
00pa3oBaTEIbHbBIE TPOTPAMMBI.

CrparernueckuMu JOKYMEHTAMHU, OMTPEACIIAIONIMMH B TOM YHCIIE
cojiepkaHue o0ydeHus 1Mo yueOHOMY npeaMeTy « ODu3nuKay, SBIsFOTCS
o6HoBEHHBIE DI'OC OO0 u ®I'OC COO, peanuzaiua KOTOPbIX
00pa3oBaTeIbHBIMU OpraHu3aiusaMu Hadarta ¢ 1 centsopa 2022 roaa.

OG6HoBIIEHHE coIepKaHus 00ydeHHS (PH3UKE OCYIIECTBICHO HAa OCHOBE
CJICYIOIAX HOPMATUBHBIX IOKYMEHTOB, PETJIAMEHTHPYIOIINX OCHOBHOE 001Iee 1
cpeaHee odiee o0pazoBaHUE:

DenepanbHbIil 3aKk0H OT 29 nekabps 2012 r. Ne 273-®3 «O06 obpazosanuu B Poccuiickoi
Deneparyny,;

— denepanpHbI rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO O0IIEro
oOpasoBanus (yTB. nprukazoM Munnpocsewmenust Poccun ot 3 1mast 2021r. Ne 287);
®DenepabHBIN rOCYJAPCTBEHHBIN 00pa30BaTEIBHBIN CTAHAAPT CPEeIHETO 00IIero o0pa3oBaHuUs
(yTB. mpukazom MunobpHayku Poccuu ot 17 mast 2012 1. Ne 413);

— OenepanbHasi 00pazoBaTeNbHAS MPOrPaMMa OCHOBHOTO 00Imero odpa3oBaHus
(yB. IIpukazom Munnpocsemenus: Poccun ot 18 mas 2023 r.

Ne 370) (nanee — @OI1 O00);
®DenepanbHas oOpa3oBaTeNbHAS MPOrpaMMa CpeaHero odmero odpa3oBaHus (YTB. PUKA30M
Munrnpocsemenus: Poccun ot 18 mast 2023 r. Ne 371) (manee — @OIT COO);
DenepanpHble paboune nporpaMmmel o yueOHOMy npenmMety « Pusnkay (ocHOBHOE odiee u
cpenHee oOree oOpa3oBanue; 6a30BbIi 1 yrayOnéHusiil yposan) (najgee — ®PIT OO0 U ®PIT
COO0),
npuka3 Munnpocsemenuss Poccun ot 21 ¢espanst 2024 r. Ne 119
«O BHeceHuM u3MeHeHui B mpuioskeHus Ne 1 u Ne 2 k npukazy MuHUCTEepCTBa POCBEILEHUS
Poccmiickoit @enepaunu ot 21 centsidps 2022 r. Ne 858
npuka3 Munnpocsernenns Poccun ot 09 oktsa0pst 2024 r. Ne 704 «O BHECEHUHN U3MEHEHHIA B
HEKOTOpbIe NMpuKa3el MuHHCTEpCTBA NpocBeuenus Pocculickoi @enepanuy, Kacaromuecs
benepalbHBIX 00Pa30BATEIBHBIX MPOTPAMM HAYAIBHOTO 00IIero 00pa3oBaHus, OCHOBHOTO
obmero oOpa3oBaHUs U CpeaHEro 00IIero 00pa3oBaHUs .

Conepxanne mporpaMMmbl 1o (U3MKE HAMpaBjieHO Ha (popMUpOBaHHE
€CTECTBEHHO-HAYUYHOW KapTuHbl Mupa oOyuaronmxcs 10-11 kmaccoB mnpu
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obyueHnn nx (uznke Ha 6a30BOM yPOBHE HA OCHOBE CHCTEMHO-ACSITEIIBHOCTHOTO
moaxona. Ilporpamma mo ¢usmke coorBercTByeT Tpeboanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM PeE3yjbTaTaM
00yYEeHHUsI, a TAKXKE YUMTHIBAET HEOOXOJUMOCTh pEAM3aALUN MEKIPEAMETHBIX
CBA3eH (DMBWKK C €CTeCTBEHHO-HAyYHBIMH YyUEOHBIMH mpenMeramMu. B Hel
OTIPENIENSIFOTCA OCHOBHBIC TEIW W3yUeHHUs (DU3MKKA HA YPOBHE CPEAHETO OOIETO
oOpa3oBaHusl, TUTAHUPYEMBIC PE3YJIHTATHl OCBOSHUSA Kypca (DU3HMKHW. JIMYHOCTHBIC,
MeTanpeaMEeTHBIC, TPeAMETHBIE (Ha 6a30BOM yPOBHE).

[Tporpamma 1o ¢pU3HKE BKITIOYACT:

e TUTAHWPYEMBIC PE3YJIbTAaThl OCBOSHUS Kypca (pu3ukn Ha 6a30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YIbTATHI MO rogaM 00yUEHHUS,

* cojep:kaHue yueOHoro npeaMera « Dusrkay no roaam oOy4eHU4.

®usnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOAbI, BHICTyMAs B
KQueCTBE yUeOHOro MpeAMETa B LIKOJIE, BHOCUT CYIIECTBCHHBIM BKJIAJl B CUCTEMY
3HaHWUH 00 okpyxarorem mupe. [IIKoapHbIM Kype (U3HKHA — CHCTEMOOOPa3yIOMnNA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB, TTOCKOJIbKY (PM3NIECKHUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SBIICHUM, HM3y4YaeMbIX XUMHEH, OHOIOTHEH,
¢m3uueckoii reorpadmer W actpoHomuei. Vcmomp3oBaHME W AaKTHBHOC
npuMeHeHne  (PU3MYECKUX 3HAHWK  OMPEAeNaeT XapakTep MW Pa3BUTHE
Pa3HOOOpA3HBIX TEXHONOTHH B cdepe HHEPreTHKH, TPAHCTIOPTa, OCBOCHUA
KOCMOCa, TMOJIYUYEHHUS] HOBBIX MAaTEPUAJIOB C 33a/JlaHHBIMM CBOMCTBAMHM W JAPYTHX.
HN3yuenne ¢u3MKH BHOCHT OCHOBHOM BKJIaa B (DOPMHPOBAHHUE ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOyYaromuxcs, B (OPMUPOBAHWE YMCHHHA MPUMEHATH
HAyYHBI METOJ MO3HAHUS MPU BHIMOJHEHUN UMW YUEOHBIX UCCIICTOBAHUM.

B ocHOBYy kypca ¢m3uKM 19 YpPOBHA cpeaHero oOmiero oOpa3oBaHHs
MOJOKEH PAA HACH, KOTOpPbIE MOXHO pPacCMaTpuBaTh KakK MOPUHIUIBI €ro
MOCTPOCHUA.

Hoesa yenocmuocmu. B COOTBETCTBHM C HEHW KypC SBIACTCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJICPKHUT MaTeprajl M3 BCEX Pa3/eioB (PM3HUKH, BKIFOYACT KaK
BOITPOCHI KJTACCHYIECKOH, TaK M COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B CcOOTBETCTBUM ¢ HEW MaTtepuall Kypca (pu3ukm
o0beMHEH BOKPYr (U3MUECKMX Teopwid. Bemymmm B Kypce SBIsSETCA
(hopMupoBaHHE TPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MaTEpPHH, BEIIECTBE W
nose.

Hoes cymanumapusayuu. EE peanuzanus TPEANOJAracT HCMOJb30BAHUE
TYMaHUTAPHOTO TOTCHIMAIAa (PU3NYECKON HAYKH, OCMBICIICHHE CBS3W Pa3BUTHSA
¢vzukn ¢ pa3BuTHEeM OOIIeCTBA, a TaKkKe C MHPOBO33PECHUCCKUMMU,
HPABCTBEHHBIMH U SKOJIOTUYECKUMU TPOOJIEMaMHU.



Hoess  npuxnaonoti  umanpasienHocmu. Kypce ¢dwsmkm mpeamosiaraer
3HAKOMCTBO C IMAPOKHM KPYTOM TEXHHUECKHX W TEXHOJOTHUYECKHUX MPHUIIOKESHUN
M3YUYECHHBIX TEOPUMN U 3aKOHOB.

Hoest sronocuzayuu peanusyeTcsi TOCPEACTBOM BBEIACHUS DIICMEHTOB
CONCpKaHUS, TOCBSIMIEHHBIX HSKOJOTHYSCKUM MpoOjIeMaM  COBPEMEHHOCTH,
KOTOPBIE CBS3aHBI C PA3BUTHEM TECXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM PaIMOHAIFHOTO TIPUPOAOIIONH30BAHUSA U SKOJIOTHIECKON O€30TacHOCTH.

CrepXHEBBIMU dJIEMEHTAMH Kypca (PU3WKH Ha YPOBHE CpPETHETO OOIIeTo
obpa3oBaHus SABIAIOTCS (pu3udeckne Teopuu (HopMHUPOBAHHWE TMPEIACTABICHUN O
CTPYKTYpE TOCTPOCHUS (DPU3MUECKON TEOpHH, Poiii QyHIAMEHTAIBHBIX 3aKOHOB 1
MPUHITMTIOB B COBPEMEHHBIX  MPEACTABJCHUSAX O TMPHUPOJE, TPaHMIAX
MPUMEHUMOCTH TEOPUH, JUIS ONMWUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHA W
MTPOIIECCOB).

CHCTEeMHO-ACATENPHOCTHBIN TOAXO0M B Kypce (DM3UKK peam3yeTcsl MPExKIe
BCETO 3a CUET OPraHW3AIMH IKCIICPUMEHTAIBHOW JCATEIIBHOCTA OO0yUYaIOIIMXCA.
Jlns ©Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIONB30BAHUE CHCTEMBI
(bpOHTAITBHBIX KPATKOBPEMEHHBIX HSKCIEPUMEHTOB M J1ab0OparopHBIX padoT,
KOTOpPBIE B TIporpamMme 1o (pu3uke 0ObEIMHEHB B OOIMUN CIMUCOK YUCHHUYECKHX
MpaKkTHUYECKUX paboT. BrimeneHue B ykazaHHOM TiepeuHe JTabopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJS ®  OICHKH, OCYIIECTBIISICTCS  YYaCTHUKAMU
00pa3oBaTeILHOrO TMpollecca HCXO0Ad M3 OCOOCHHOCTEH TMIJIAaHUPOBAHHUS U
ocHameHust kabwHeta ¢usmku. [lpm  3TOM oObOecmeumBaeTCs  OBJIAJCHUE
0OyJarOIUMHUCS YMEHUSMH TPOBOJNATH KOCBEHHBIC W3MEPEHUS, WCCIICOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH W TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEITOKECHHBIX THITOTES.

Bonpiioe BHUMaHWE yACNSAETCS PEIICHUIO PACUETHBIX WM KAYECTBEHHBIX
3amad. [Ipm »>TOM ISt pacuETHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCA 33/1a4d C SBHO
3aIaHHON (PU3NIECKON MOACITBIO, TIO3BOJISIFOIINE IPUMEHATH U3YUEHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH KaK W3 OJHOTO paszeia Kypca, Tak W WHTETPUPYSA 3HAHUAA W3
Pa3HBIX pa3aeioB. /[ KaueCTBEHHBIX 3a7ad MPHOPUTETOM SBIISIOTCSA 3a/aHUS HA
00OBACHCHHE TPOTCKAHUs (PU3MUECCKUX SABJIICHHH W TIPOIECCOB B OKPYKAIOIIEH
XKu3HH, Tpelyromue BHIOOpa (HU3MUECKON MOJENHM IS CUTyallud TMPAKTHKO-
OPHMECHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuum ¢ TtpeboBanusmu DOI'OC COO k marepualibHO-
TEXHUYECKOMY OO€CIeUeHHI0 ydeOHOro mporecca 0a30BbIli ypOBEHb Kypca
(bH3uKHN HA yPOBHE cpeaHero odmiero oOpa3oBaHus TOHKEH U3YUaThCs B YCIOBUAX
npeaMeTHOr0 kabWHeTa (UM3WKKA WIH B YCIIOBHAX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO TNWKiIa. B kabwnHere (DM3WKU OHDKHO OBITH
HeoOxoauMoe jabopaTopHoe OOOPYAOBAaHME JJi9 BBIMOJHEHUA YyKa3aHHBIX B
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nporpamMme 1o (PU3NKe YUCHUUCCKUX MPAKTHUYECCKUX padoT M AEMOHCTPAIMOHHOE
000opyI0BaHUE.

JlemoHcTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
MNPUHLIUNIOM MHHUMAJIbHONH JOCTaTOYHOCTH M O0ECNEUYMBACT MOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe T0 (HU3WKE KITIOYEBBIX JASMOHCTpAIANA s
UCCIICIOBAHUS ~ M3YYAeMbIX  SBJCHUA W MPOLECCOB, HMIIHUPUUYECKUX H
(hyHIaAMEHTATBHBIX 3aKOHOB, X TEXHUICCKAX TPUMEHEHUH.

JlaGoparopHoe oO0opyaoBaHHE Ui YUYEHHUYECKUX TMPAKTHUUYECKHX padoT
(dhopmupyeTCs B BHIE TEMAaTHUECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B PAcuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTH4ecKHe KOMILIECKTHI
7a00paTOpHOTO O0OPYAOBAaHUS JMOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUW AHAJIOTOBBIX W IMU(PPOBEIX TPHOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTEILHBIX CHCTEM B BUAC IMU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMY TIEJISIMHU W3yUCHHS (PU3UKH B 001IEM 00Pa30BAHKH SIBJISFOTCA:

o (¢opMHpOBAHHE HWHTEPECA W CTPEMJICHHS OOYYalOMUXCS K HAYYHOMY
WU3YUEHHUIO TPHUPOMBI, PA3BUTHE WX HMHTEILICKTYaJIbHBIX W TBOPUYECKUX
CcImocoOHOCTEIH;

e Ppa3BUTHEC MPEICTABIICHUN O HAYyYHOM METOJIC TIO3HAHUA U (POPMUPOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIEHUS K OKPY KAIOIIUM ABJICHUSAM;

e (opMHpPOBAHHEC HAYYHOTO MHPOBO33PEHUA KaK pe3yJibTara H3yUYCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIAMEHTATBHBIX 3aKOHOB (DU3HKH;

o (¢opMHupOBaHHEC YMEHUN OOBSACHATH SBJICHUA C HCIOJH30BAHUEM
(pm3MUeCKUX 3HAHWH W HAYUHBIX TOKA3aTEIbCTB,

e (opMHUpOBAHHUE TIPEACTABJICHUH O POJU (DU3WKKA IS Pa3BUTHA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTrxkeHUEe 3TUX 1Eeaed 00ecneunBaeTCs PEIICHUEM CIEIYIOMUX 3a7a4d B

MPOIIECCe N3YyUSHUA Kypca GU3MKK HA YPOBHE CPEAHETO 00IIero 00pa3oBaHMS:

e MpuOOpeTeHHE CHCTEMBI 3HAHUH 00 001X (bu3mIeCcKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIFOUAA MEXaHUKY,
MOJICKYJIAPHYIO (PU3HUKY, SJICKTPOJAWHAMHUKY, KBAHTOBYIO (DU3HKY |
AJIEMEHTHI aCTPOPU3NKH;

o (¢dopMHpOBAaHHEC YMEHUH TNPUMEHITh TECOPETHUCCKUE 3HAHWUA  JUIA
00bACHCHHS (PU3NUYECKUX SBJICHUA B TIPUPOAE © I TPHHITHS
MPAKTHYECKUX PEMICHUM B TIOBCEIHEBHOMW KU3HH,

* OCBOCHHE CHOCOOOB PEUICHUA Pa3IMUHBIX 337a4 C SIBHO 3aJaHHOM
(m3udeckoil MOJENBIO, 3a7ad, TMOAPa3yMEBAIONINX CaMOCTOATEIHLHOE
co3manue (GU3MUECKOM MOJICITH, aJICKBAaTHOW yCIIOBHSIM 3a/1a4H,



e TOHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JCHCTBUA TEXHUUYECCKUX
YCTPOMCTB M TEXHOJIOTMUECKUAX MPOLIECCOB, UX BIUAHUA HA OKPYIKAOIIYIO
cpeny;

* OBJAJACHHE METOJAMH CAMOCTOSTEIBHOTO TJIAHUPOBAHUSA M TPOBEICHUS
(u3HUECKUX SKCIIEPUMEHTOB, aHAIM3a W HMHTEPHpPETaluu HH(POPMALHH,
OTpeAeNieHUs! JOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTara;

* CO3JaHUE YCJOBHH I Pa3BUTHSA YMEHUH MPOEKTHO-MCCIIEA0BATEIbCKOM,
TBOPYECKOU NEATENBHOCTHU.

Ha wusyuenme ¢msuku (0a30BbIi ypoOBEeHb) HA YPOBHE CpPEIHETO OOIIEro
oOpazoBanus orBogutcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Heen0), B
11 xmacce — 68 wacos (2 vaca B HeZIEIO).

[Ipeanaraembiii B mporpamMMe 1o (PU3HKE TepeueHb JIabOPAaTOPHBIX H
MPAKTUYECKUX paboT SABISETCS PEKOMEHIOBAHHBIM, YYHUTENIb JElaeT BHIOOD
npoBeAeHUS J1a0opaTOpHBIX PabOT HW OMBITOB € YYE€TOM WHAWBHIYaIbHBIX
0COOEHHOCTEH 00yUarOIMUXCs.

COIEP/KAHUE OBYYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o npupoae. HayuHble MeTOABl MO3HAHUA OKPYKAIOIIETO
mupa. Ponb 53KcriepuMeHTa W TEOPUHM B MPOLECCE TO3HAHUS MOPHUPO/IBI.
OKCNIEPUMEHT B (PHBHKE.

MopenupoBanue (PU3AUECKAX SBJICHHM W MPOIeccoB. HayuHbie THIOTE3HI.
duznyueckne 3aKOHBI U TCOPUHU. [ PaHUII TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpyHUOMN COOTBETCTBHS.

Poms u Mecto dm3ukm B hopMupoBaHWHM COBPEMEHHOW HAYYHOW KapTHHBI
MHUpPA, B MPAKTUUYECKOH ACATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHamoroBele ¥ THM(POBBIC HW3MEPUTEIbHBIC TMPUOOPHI, KOMITBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aprkeHHE. OTHOCHUTEIBHOCTh MEXAHHMYECKOTO JBUIKCHHUAL.
Cuctema otcuéra. Tpaekropus.



[Tepemernienue, CKOPOCTh (CpemHsiss CKOPOCTh, MTHOBEHHAS CKOPOCTh) W
YCKOPEHHE MATEPUANIbHOM TOUKM, MX TPOCKIMHU HA OCH CHUCTEMBI KOOPAWHAT.
CnoxeHue nepemMeIneHni u CI0KeHNEe CKOPOCTEN.

PaBHOoMepHOE W paBHOYCKOpPEHHOE TNPAMOJMHEHHOE nBrkeHme. [ padukn
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUA, MNYTHA U MNEPEeMEIICHUA
MaTEepUAIbHOM TOYKH OT BPEMEHHU.

CBoOoaHoe majicHue. Y CKOpeHrne CBOOOJHOTO MaACHHUS.

Kpusonunerinoe aBwkeHue. [IBUKeHME  MaTepUAJIbHOM  TOYKH MO
OKPY>KHOCTH C MTOCTOSTHHOHW MO MOJIYJIF0 CKOPOCThIO. YTJIOBAasi CKOPOCTh, JIMHEHHAsS
ckopocTs. [lepuoa u yactora oOpateHus. [[eHTpOCTPEMUTENBHOE YCKOPEHKE.

TexHuyeckre yCTPOMCTBA W MPAKTUUECKOE TMPUMEHEHUE. CHUI0METP,
JBU>KCHUE CHAPAJOB, LIETTHBIE U PEMEHHBIE TTEPEIAUM.

Jlemoncmpayuu

Mopenbs cucteMbl OTCUETA, WUTIOCTPAMA KUHEMATHUYECKUX XapPaKTEPUCTHUK
JIBUKEHHUS.

[TpeoOpa3zoBaHue ABUKEHHM C HCTIOJIb30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3AYyXE U B PA3PEKCHHOM MPOCTPAHCTBE.

HabmoneHue nBuxkeHus Teja, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

H3zMepenne yckopeHusi CBOOOHOTO MAICHHUS.

Hanpasnenue ckopocTy Mpu JABUKEHUH TIO OKPYKHOCTH.

Yuenuuecxuii oxcnepumenm, niabopamopHvie pabomui

HN3ydyeHne HEPaBHOMEPHOIO JIBHXKEHUS C LIEJIbIO OMPEACIICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXKIY MyTSAMH, MNPOHJECHHBIMH TEJIOM 3a
MOCJIEOBATEIbHBIE PAaBHBIE MPOMEKYTKHM BPEMEHM MPHU PABHOYCKOPEHHOM
JBU>KCHUU C HAYAJIbHON CKOPOCThIO, PABHOM HYJIIO.

H3yueHue NBUKEHUS IapUKaA B BA3KON MKUJIKOCTH.

HN3yuenue nBukeHus Temna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuaiun ~ otHocuTensHOCTH  lammnes. Ilepeii  3akoH  HproToHa.
NuepunanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUIsl MaTepuajbHON ToOUKK. TpeTuii 3akoH HproTOHA /U1l MaT€pUaIbHbBIX TOUEK.

3akoH BcemupHoro TaroreHus. Cuna Tsxkectn. llepBas kocMmuueckas
CKOPOCTb.

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



Tpenne. Buasr Tperns (mokosi, ckoabxeHus, kauenns ). Cua Tpenus. Cyxoe
Tpenue. Cuia TPEeHU CKOJIbXEHUA U criia TpeHus nokos. Koagdunuent tpenmns.
Cua conpOTUBIICHUS TIPU IBUKEHUHU TEJIA B KUJIKOCTH WM rase.

[ToctynarenbHOE U BpAIATENIbHOE IBUKEHUE aOCOFOTHO TBEPOTO TENA.

MOMEHT cuJibl OTHOCHUTENIbHO Ocu BpaieHus. [lmeuo cunbl. Ycnosus
paBHOBECHS TBEPAOIO TEIA.

TexHudyeckre yCTPOMCTBA M MPAKTUUYECKOE MNPUMEHEHUE: MOIINITHUKH,
JBUKCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBCHWE HHEPLIH.

CpaBHeHHE Macc B3aUMOJCHCTBYOIINX TEJ.

Bropoit 3akon HeroToHa.

Hsmepenune cun.

CnoxxeHue CcHIL.

3aBUCUMOCTH CHJTBI YIIPYTOCTH OT AedopMariiu.

HesecomocTs. Bec Tenma npu yCKOPEHHOM MOABEME U TAACHUM.

CpaBHEHHE CUJT TPEHUS MOKOS, KAUEHHS U CKOJTbKEHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Teia. Buasl paBHOBECHS.

Yuenuueckuii oxenepumenm, rabopamopHvie pabomui

HNzyuenue neuskeHus Opycka no HAaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux aedhopMarivu.

HUccnenoBanme ycimoBuil paBHOBECHA TBEPAOrO TENA, HMMEKOMIETO0 OCh
BpAILLICHHUS.

Tema 3. 3akoHbl COXpaHeHUA 6 MEXAHUKE

NmMmynsc MaTtepuaibHON TOUKH (TENa), CUCTEMBl MAaTEePHANBHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE HUMITYJIbCA Tea. 3aKOH COXPAHCHHS HMMITYJIbCa.
PeaktuBHOE nBHKEHUE.

PaGota cuiibl. MOIIIHOCTH CHJTHI.

Kunetnueckasa sHeprua marepuayibHOM Touku. Teopema 00 H3MEHEHUU
KAHETUYECKON SHEPTHMU.

[TorenmanpHas SHEPrusl. [ToreHmanbHas SHEprus yIpyro
nedopmupoBaHHON — mpykwHBI.  [loTeHimanpHas SHeprus Tena  BOIM3H
MOBEPXHOCTH 3€MJIH.

[ToreHuManbHble U HEMOTECHUHWAJIbHBIE  CHJIBI. CBsa3p  paboThI
HEMOTCHIMAIBHBIX CHUJI C MU3MEHEHUEM MEXAHWUYECKOW SHEPrUM CUCTEMBbI TEI.
3aKOH COXPaHEHUA MEXaHUUECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.



TexHuueckne yCTpPOHMCTBA M TMPAKTHUECKOE MPUMEHEHME. BOIOMET, KOMED,
MPY>KAHHBIN TTACTOJIET, IBUYKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUA UMIYJIbCA.

PeaktnBHOE NBHXKECHUE.

Ilepexoa moTeHIIUAIBHON SHEPTHH B KHHETHUECKYIO B 00paTHO.

Yuenuuecxuii oxcnepumenm, iabopamopHvie pabomui

N3zyuenne abCOMOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHAKOB.

Hccnenosanue cBsA3M padOTHI CHJIBI ¢ M3MEHEHHMEM MEXaHWUYECKON SHEpPruu
TEJa Ha NPUMEPE PACTIKEHUS PE3UHOBOTO KT'yTa.

Pasznen 3. MoaekyasipHasi pusuka u TepMOAUHAMUKA

Tema 1. OcHo6ébl MOIEKYIAPHO-KUHEMUYEeCKOUl meopuu

OCHOBHBIE TIOJIOKEHHST MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe mBmxenme. [uddysmus. Xapakrtep NBWKCHHS U
B3aMMOJICHCTBUSA 4YacTHUIl BellecTBAa. MoJAeNU CTPOEHUSA Ta30B, KUJAKOCTEH H
TBEPABIX TEJ U 00BSICHEHHE CBOMWCTB BEILIECTBA HA OCHOBE ATUX Mojeseil. Macca u
pasmepsl Mojiekys. Konnuecto Bemectsa. [locTossHHas ABoraapo.

TemmmoBoe paBHoBecue. Temneparypa u €€ usmepenue. [llkana Temneparyp
Llenbcus.

Mopaens wuaeanbHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJICKYJISIPHO-
KHHETHYECKOM TEOpHMH HACaJbHOro raza. AOCONIOTHas TemIieparypa Kak Mepa
CpeAHEH KWHETHMUECKON SHEPruM TEIUIOBOTO JBWXKEHMA uacTuil raza. [llkama
temneparyp KenbBuna. ['a3oBeie 3akoHbl. YpaBHeHne Menaeneesa—Kmanenpona.
3akoH JlambroHa. M3omporeccsl B MACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe MPEACTaBICHHE H30MPOIECCOB. HM30TEpMa, H30XO0Pa,
n3obapa.

TexHudyeckre yCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKA3BIBAIONIME JMUCKPETHOE CTPOCHHME BemiecTBa, ¢otorpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

Omnprtel 0 1U(GYy3UN KUAKOCTEH U ra30B.

Moaenb OpOyHOBCKOTO ABMXKEHHS.

Monaenp onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIIECTBOBAHHE MEKMOJIEKYJIAPHOT O
B3aUMOJICHCTBUA.

Moaens, nUTIoCTpUpYOIas NPpUpoAy JABJICHHS Ta3a Ha CTEHKHU cocya.



OnbITel, WUTIOCTPUPYIOIINE YPABHEHHUE COCTOAHMS WJCAJBHOIO rasa,
M30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwi

OnpeneneHre Macchl BO3JyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEPEHHUMA
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATyPbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoébl mepmoOuUHAMUKHU

TepmoanHamuueckas cucrema. BHYTpEHHSA 3HEpPrust TEPMOJAMHAMUYECKOM
CUCTEMBI U cIOCOObI €€ n3MeHeHus. KonuuecTBo TemioTel U pabota. BHyTpeHH s
SHEPrusi  OJHOATOMHOTO  HWJeaJibHOro  ra3a. Buasl  Teronepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIUA, U3JIyUeHUE. Y Ae/IbHAsA TEIUIOEMKOCTh BEILIECTBA.
KonudecTBo TEMIOTH IpH TeMjIonepeaaye.

[Tonsatne o0 ammabatHoM mpouecce. [lepBblid 3aKOH TEPMOJUHAMHUKHU.
[IprMeHeHne TEPBOTO 3aKOHA TEPMOAMHAMHUKM K wm3omporieccaMm. [ 'paduueckas
WHTEpIpeTalus padoThl rasa.

Bropoii 3akoH TepmMoauHaMuku. HeoGpaTuMoCTh TIPOIIECCOB B MPUPO/IE.

TennoBbie  MamuHbl.  [lpuHumMnObBl  ACHCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpazoBanmst »>HEPruM B TEIUIOBHIX MamuHaxX. Kosdduiment mnomesnoro
nericTBus TemtoBold MammHbL. [lukn KapHo m ero ko3dduumeHT moye3Horo
JNEHUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEMIOIHEPTETUKY.

TexHudyeckre yCTpPOHCTBA M MOPAKTUYECKOE MPUMEHEHUE. JBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHue BHYTPEHHEH SHEPruu Tejla MPU COBEPIIEHUU PAOOTHI: BBIIET
npoOku W3 OYTBUIKK TIOJA ACHCTBHEM CXKAaTOTO BO3/Ayxa, HarpeBanue »¢upa B
JATYHHOU TPYOKe myTéM TpeHUS (BUACOAEMOHCTPAIIHS).

H3menenre BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) TeJa PH TETUIONEpeaaye.

OnpiT To anauabaTHOMYy pacIIUPEHUI0 BO3AyXa (OMBIT € BO3AYIITHBIM
OTHHUBOM).

Mopaenu napoBoi TypOHWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwi

HN3mepenune yIeapHON TEMTOEMKOCTH.

Tema 3. Azpecamnyvie cocmoanua eewjecmea. Pazoevie nepexoosl

ITapooOpazoBanue u koHAcHcamusA. Mcnapenue n kuneHue. AOCOMIOTHAS U
OTHOCHUTENbHAA BJIAXHOCTh BO3Ayxa. HackillleHHBIA map. YaenbHas TemioTra
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUIEHUS OT AABICHUA.
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Teépnoe Teno. Kpucranmmueckrne n amopdubie Tema. AHA30TPONHS CBOWCTB
kpuctayyioB. XKuakue kpuctaibl. CoBpemMeHHble Matepuanbl. [LnaBneHue wu
KpUCTAJTA3alMA. Y IeJbHAs TerioTa miasjieHus. CyOonumanus.

YpaBHeHHE TEMIOBOro OajaHca.

TexHudyeckre yCTPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE. TUTPOMETP H
MICUXPOMETP, KAUTOPUMETP, TEXHOJIOTUU MOJYUYEHUSI COBPEMEHHBIX MATEPHAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenue npy NOHMKEHHOM JaBJICHUHU.

Cnoco0Obl MI3MEPEHNS BIAKHOCTH.

HabmoneHue HarpeBanus U MaBJIeHUA KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoB.

Yuenuuecxuii oxcnepumenm, iabopamopHvie pabomui

HN3mepenre OTHOCUTEBRHOM BJIAXKHOCTH BO3TyXa.

Paznen 4. djaekTpoauHaMIKAa

Tema 1. Inekmpocmamuka

Onekrtpuzanus Teld. ONEKTpuueckui 3apsan. JlBa BHUAA 3BICKTPHUUYECKUX
3apsiaoB. [IpOBOMHMKHK, NUAJAECKTPUKKA W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUA
3IEKTPUYECKOTO 3apsaa.

Bzaumoneiicteue 3apanoB. 3akoH Kynona. ToueuHbIH 37IEKTPUUECKUANA 3apA.
Onekrpudyeckoe mnojie. HanpsxéHHOCTh  siekTpudeckoro mouis. [IpuHumn
CYNEpPNO3ULINKU 3JEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH SJIEKTPUUECKOTO
TOJIA.

PaGota cun  smekrpocrarmueckoro  mons.  Ilorenuman.  PasHocThb
noTeHuuaioB. [IpOBOMHUKKM W JUAIEKTPUKHM B 3JEKTPOCTATHUUECKOM TOJIE.
JlusnexTpuyeckass MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. DNeKTpoEMKOCTh TIIOCKOI0 KOHJEHCATOPa.
DHeprus 3apAKeHHOT0 KOHJIEHCATOpa.

TexHudyeckre YCTpPOHCTBA M MPAKTUUYECKOE MNPUMEHEHUE: SJICKTPOCKOT,
AJIEKTPOMETP, AJIEKTPOCTATUUECKAs 3allMTa, 3a3€MJICHUE BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOIMMUPOBAJIBHBIM anmapar, CTPYUHBINA PUHTEP.

Jlemoncmpayuu

Y CTpOWCTBO ¥ MPUHLMI ACHCTBUS 3JIEKTPOMETPA.

B3anmopaeiicTBre HA3IEKTPU30BAHHBIX TEJT.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[TpoBOIHUKY B 3JEKTPOCTATUUECKOM TOJIE.

DOneKkTpocTaTHyecKas 3allnuTa.
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JINAIIEKTPUKH B JIEKTPOCTATUUYECKOM MOJIE.

3aBUCUMOCTh  3JICKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIONIAAH
MJIACTHH, PACCTOSHUA MEXTY HUMH U JUAICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apAKeHHOT0 KOHJIEHCATOPa.

Yuenuuecxuii oxcnepumenm, niabopamopHvie pabomui

H3mepenne 35eKTpOoEMKOCTH KOHICHCATOPa.

Tema 2. Ilocmoannbiii 31ekmpuyeckuii mok. Toku é paziuunsix cpeoax

DJICKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAHUS AJICKTPUUYECKOTO TOKa.
Hctounuku Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsxenue. 3akon OMa Ajid yyacTka 1enu.

DJICKTPUYECKOE COMPOTUBIICHUE. Y IETbHOE COMPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, NApAIENBbHOE, CMEIIAHHOE COCAUHEHUE TPOBOJHUKOB.

PaGota »snexkrpuueckoro Toka. 3akoH Jxoynsa—Jlenna. MoImHOCTh
3IEKTPUYECKOTO TOKA.

DONEeKTPOABHKYIAA Cuila W BHYTPEHHEE COIMPOTHBIICHHWE MCTOYHHKA TOKA.
3axon Oma i OTHOH (3aMKHYTOM) AyieKTprdeckoi 1enu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAass  MOPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS METAJIJIOB OT TeMneparypsl. CBEPXITPOBOAUMOCTD.

OnekTpudeckuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas u MpUMECHas MMPOBOJIUMOCTD
nonynpoBoaHUKOB. CBoiicTBa p—n-nepexoaa. [lomynpoBogHUKOBbIE TPUOOPHI.

OJIGKTPUYECKU TOK B pacTBOpax MW  PacIulaBax  3JIEKTPOJIUTOB.
DJIEKTPOJIUTHYECKAA TUCCOLMAIMSA. DJICKTPOJIU3.

Onekrpuueckuii TOK B razax. CaMOCTOATEIbHBIM W HECAMOCTOSATEIIbHBIMN
pazpsaa. Monuus. [Lna3zma.

TexHuueckne yCTPOMCTBA W TPAKTHUECKOE TIPUMEHEHHE. aMIICpMETP,
BOJIbTMETP, PEOCTaT, HWCTOUHUKH TOKA, JJIESKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP COMPOTHUBJICHUS, BAKYYMHBIN JTHO,
TEPMHCTOPHI H (POTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN U0, TaJbBAHHUKA.

Jlemoncmpayuu

HNzmepenune cuiibl TOKA U HATTPSKCHUS.

3aBUCUMOCTh COMPOTHUBIICHUS NHUJIMHAPHUYCCKUX TPOBOJHUKOB OT JJIMHBI,
MJIOIIAM MOMEPEUHOT0 CEUCHHS U MaTepuaa.

CMermaHHoe COeAMHEHUE MTPOBOJHUKOB.,

[Ipsimoe wu3MepeHHre HIEKTPOABUKYIIEH cubl. KopoTkoe 3amMmbikaHue
rajbBaHUUYECKOT0 3JIEMEHTA M OIIEHKA BHYTPEHHETO COMPOTHUBIICHHS.

3aBUCUMOCTH COMTPOTUBIICHUA METAJIJIOB OT TEMIIEPATyPhI.

[TpoBOIMMOCTD JIEKTPOJUTOB.

Hckposoii pa3psan u mpoBOAMMOCTh BO3AyXa.
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OaHOCTOPOHHSIS MPOBOANMOCTD THOA.

Yuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwi

N3ydueHnne cMemanHOTO COCTMHECHUS PE3UCTOPOB.

HN3mepenne AneKTpOABHKYIICH CHIIBI UCTOYHMKA TOKA W €r0 BHYTPEHHETO
COTIPOTHBJICHUS.

Habnro nenue snekTposmaa.

MexnpeaMeTHble CBSI3H

Nzyuenne kypca pusukm 6azoBoro yposHs B 10 kimacce oCyIecTBIsieTCs ¢
YUETOM COJIEPIKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTEMaTHKH,
OMONOTHN, XUMHH, Teorpadi U TEXHOJIOTHH.

Meoicnpeomemuvie nousmus, CBS3aHHBIE ¢ U3YYCHHEM METOJOB HAYYHOTO
MO3HAHUA: SBJICHWE, HAY4YHBIH (hakT, THUMOTE3a, (U3MUECKas BETWUMHA, 3aKOH,
Teopwsi, HAOIIOICHUE, FKCIIEPUMEHT, MOJICTUPOBAHNE, MOCITb, U3MEPCHHE.

Mamemamuka: pemeHne CHCTEMbl YpPaBHCHWM, JHWHEHHAs (YyHKIHA,
napabona, runepOona, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUECCKHE (DYHKITUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECCTBO,
BEKTOPHI ¥ KX TIPOCKITMH HA OCH KOOPJAWHAT, CII0KEHNE BEKTOPOB.

buonoeus: mexanuueckoe ABUXKEHUE B XKUBOHW mpuposne, nuddysust, ocMoc,
TETJI000OMEH JKHUBBIX OPTaHWU3MOB (BHIBI TETUIONIEPEIAUH, TEIJIOBOC PABHOBECHE),
ANEKTPUUCCKHUE SIBJICHUSA B )KUBOH TIPUPOJIE.

Xumusi: MTACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJTh
BEIIECTBA, MOJAPHAS MaccCa, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEU M
ra3oB, DJICKTPHUECKHE CBOWCTBA METAILIOB, JJICKTPOJMTHUECKAS JAWCCOIHAIINS,
raJibBaHUKA.

['eocpagpus: BIaXHOCTD BO3/AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocusi: npeoOpa3oBaHWE MBWIKEHWN C HMCIIOIH30BAHUEM MEXaHHU3MOB,
y4ET TPEHUS B TEXHHWKE, TOJIITUIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHCHUSA
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET W JPYTHE), JBUTATEh BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHAUITHOHED, TEXHOJOTHN
MOJIyYeHUS COBPEMCHHBIX MAaTEpPHAIOB, B TOM YHCIIC HAHOMATEpUaJiOB, W
HAHOTEXHOJIOTHH, 3JICKTPOCTAaTHUECKAs 3allMTa, 3a3eMJICHHUE SJIEKTPOTPUOOPOB,
KCEPOKC, CTPYHHBIH MPUHTED, AJNIEKTPOHArPEBATEHHBIC pubdOPHI,
ANEKTPOOCBETUTETLHBIC PUOOPHI, TaTbBAHUKA.

11 KUIACC

Paznen 4. djaekTpoamHaMHKa
Tema 3. Maznumnoe noJe. INeKMpPOMAZHUMHAA UHOYKUUA
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[TocTossHHble ~ MarHWThl.  B3auMOAEHCTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe mnoJie. BekTtop MarHuTHOW wHAYKOWW. [lpuHOMN cynepno3unuu
MArHUTHBIX TOJIEH. JIMHMM MarHUTHOW WHAyKUMH. KapTWHA JTWHHWI MarHATHOMN
WHAYKLIHAH TOJIST TOCTOAHHBIX MArHUTOB.

MarnutHOe mNoJie TMPOBOAHMKA C TOKOM. KapTthHa 5nWHWA WHAYKIUU
MAarHUTHOIO TOJSA JJIAHHOTO MOPSAMOro MPOBOJHHUKA W 3aMKHYTOTIO KOJIBLIEBOTO
MPOBOJHUKA, KaTylIku ¢ TokoM. OnbIT Opcrena. BzanmoaeicTere NpoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOayJib U HaIllpaBJICHHUE.

Cuna Jlopenua, €€ Moay/ib U HanpaBjieHUE. [|BUKEHUE 3apSKEHHON YaCTHUIbI
B OJTHOPOJIHOM MarHUTHOM nojie. Pabota cumel JlopeHna.

SlBnenne HnekTpOMarHUTHOW WHAYKOWH. [lOTOK BEKTOpa MAarHUTHOM
UHOYKIUU. OJICKTPOJBUKYINAS CHJA HWHIAYKIUW. 3aKOH SJEKTPOMArHUTHOM
nHaykunn Oapanes.

BuxpeBoe »snekrpuueckoe mose. OJICKTPOABUKYINAS CHJIAa MHAYKUIUUA B
MPOBOIHUKE, IBUKYIIEMCS MTOCTYIMATENBHO B OJTHOPOJAHOM MAarHUTHOM TOJIE.

[Ipasusio Jlenna.

NHayKkTUBHOCTh.  SIBICHME CAMOMHAYKIMU. OJICKTPOABMXKYIAS  CUJa
CaMOMHIYKIINH.

DHEPrusi MarHUTHOTO TMOJIS KaTYIIKU C TOKOM.

DONEeKTpOMarHuTHOE MOoJIe.

TexHnueckne YCTPONCTBA W TMPAKTHYECKOEC MNPUMEHEHUE. TOCTOSHHBIC
MArHUThl, SJEKTPOMATHUTHI, AJIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIWOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE HJICKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIvHnY MHAYKIUKH MAarHATHOTO TOJIA.

BzaumoneicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI SJIEKTPOJIUTA.

SBneHne 37IeKTPOMArHUTHON MHIYKLHAH.

[Ipasusno Jlenna.

3aBUCUMOCTh 3JICKTPOJABHXKYIICH CHJIbI MHAYKIHH OT CKOPOCTH W3MEHEHUA
MAarHUTHOI'O MOTOKA.

SlBnenne caMOMHIYKIWH.

Yuenuuecxuii oxenepumenm, rabopamopHvie pabomui

HN3yueHne MarHuTHOTO MOJIA KAaTYIIKH ¢ TOKOM.

Hccnenosanue nelCTBAS MOCTOAHHOTO MAarHUTa Ha PaMKy C TOKOM.
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Hccnenosanue ABIEHAS SIEKTPOMArHUTHOW HHAY KLU,

Pa3znen S. Kosiebanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Ko1e0anua

KonebGarenbHast  cucrema.  CBOOOJHBIE ~ MEXAHUYECKHE  KOJIEOAHUA.
[Mapmonnueckne konebanus. [lepmon, wactora, ammuTyna u ¢asza KojaeOaHwiA.
[TpyxuHHbIH MasTHUK. MaTeMaTUUeCKUil MasTHUK. YPAaBHEHUE TapMOHUYECKHUX
koJicOanuii. [IpeBpallieHHE SYHEPTUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbnbiit koHTYp. CBOOOAHBIE HNEKTPOMArHUTHBIC KoOJeOaHUS B
UJICAJIbHOM KOJICOATEJIbHOM KOHTYpPE. AHAJOTHS MEXKIY MEXAaHWYECKUMU H
AJIEKTPOMArHUTHBIMKU  KoJicOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUA
SHEPIrUU B UJICAJILHOM KOJI€0AaTEIbHOM KOHTYPE.

[IpencraBieHue o 3aryxarolinx KoJicOaHUsAX. BbIHYKICHHbIE MEXAHUUECKUE
koJieOanus. PezoHaHnc. BeIHYKICHHBIEC 3JIEKTPOMArHUTHBIE KOJICOAHUS.

[Tepemennbiii  Tok. CHHyCOMJANbHBIN MEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOr0 TOKA. AMIUIUTYAHOE M JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA H
HaMPAKCHUS.

Tpancdopmarop. [IponssoacTBo, mepeaada W MOTPEONICHUE IECKTPUICCKOMN
SHEPruu. DKOJIOTUYECKUE PUCKU TMPU MPOU3BOJACTBE AEKTpo3HEprun. KynbTypa
W CIOJIb30BAHUS SJIEKTPOSHEPI MU B MOBCEAHEBHON KU3HMU.

TexHudyeckre YCTPOWCTBA W MPAKTUUYECKOE MPUMEHEHUE. SJICKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOInepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOATENbHOW CHUCTEMBI (TIPYXKUHHBIA WA
MaTEeMaTHYECKUN MAsITHUK).

Habnronenue 3aTyxarommx KojaecOaHuii.

HccrnienoBanue CBOWCTB BbIHYKACHHBIX KOJICOAHUM.

Habntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHU4.

OcrutorpaMMbl (3aBECHMOCTH CHITBI TOKA M HANIPSIKEHUST OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu MNOCHEAOBATEIBHOM COEIMHECHHM PE3UCTOPA, KaTYIIKU
WHIyKTUBHOCTH U KOHJICHCATOPA.

Moaenbs TMHUY 3AEKTPpOonepeaaun.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomwi

HccnenoBanue 3aBUCUMOCTH MEPUOJA MAJIbIX KOJICOAHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue mNEepeMEHHOr0 TOKa B LENM U3 MOCIEA0BATEIBHO
COCAMHEHHBIX KOHJEHCATOPA, KaTYIIKU U Pe3UCTOPa.
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Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbIE G0JIHbI

MexaHuueckue BOJIHBI, YyCaoBUA pacnpocTpaHeHusa. llepuon. CkopocTh
pacnpocTpaHEeHUsT W JJiMHA BOJIHBI. [lomepeuHble W TPOJOIbHBIE BOJIHBI.
HUnaTtepdepentng n qudpakiisa MEXaHTIECKAX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJICKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JIYUYEHHUA HJICKTPOMArHUTHBIX BOJIH.
B3aumuasa opuenranms BektopoB E, B, V B snexkrpomarautHoi BojiHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPaKECHWE, MPEIOMIICHHE, TOJIApU3anus, Judpakius,
uHTepdepeHiusa. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[[Tkanma >eKTpOMarHUTHLIX BOJH. [[pMeHEHHE ANEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUHNEl paaAOCBA3K U TeNeBUACHUA. Paguonokanusi.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAKOIIECH CPEJIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHUE. MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAas IUMArHOCTHKA B TEXHUKE M MEIUIMHE, pajaap,
pPamTuONpPHUEMHHEK, TEICBHU30D, aHTeHHA, TeledoH, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacnpoCTPAHEHHUE MONEPEUYHBIX U TTPOAOJIHHBIX BOJIH.

Konebmtotieecs Te10 Kak HCTOUHHK 3BYKaA.

HabmoaeHue oTpakeHUs U MPETOMIICHUS MEXaHUUYECKUX BOJIH.

Habnronenne natepdepernuu u nudpakinmi MEXaHHIECKIX BOJTH.

3BYKOBOM pE30HAHC.

HabmoneHue cBA3M TPOMKOCTH 3BYKAa M BBICOTHI TOHA € aMIUIUTYI0U U
4acTOTOMN KOJeOaHUH.

HUccnenoBanue  CBOMCTB  SJICKTPOMArHUTHBIX  BOJIH: OTPaXKECHHUE,
MPEIOMJICHUE, MOJIApU3anus, qudpakivs, nHTepdepeHIs.

Tema 3. Onmuka

['eometpuueckas ontuka. [IpsamonuHeHOE pacnpoCTpaHEHHWE CBETAa B
OJHOPOHOM cpene. JIyu cBera. ToueUHBIN NCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpaxeHus cBera. llocTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKajie.

IIpenomnenue cBeta. 3aKOHBI MPEIOMIICHUA CBeTa. AOCOIIOTHBIN MTOKA3aTENb
npenomsicHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbld yroa MoJIHOTrO
BHYTPEHHETO OTPAXKCHMUSL.

Hucnepcus ceeta. CrioxHbIM cocTaB Oenoro ceera. L[Ber.

CoOuparomme # pacceuBaroniyde JuH3bl. ToHkasd nuH3a. DOOKyCHOE
pacCTOAHME W ONTHYECKad Cujla TOHKOW JIMH3bI. [locTpoeHue u300pakeHUil B
COOMPAIOIIUX U PACCEUBAIOIIMNX JUH3aX. DOpMyJia TOHKOW JIMH3BI. YBEJIUUEHHUE,
JlABAeMO€E JIMH30M.
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[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonroBass ontmka. MHtepdepenmus cBera. KorepeHTHBIC HMCTOUHHKH.
Ycaouss HAOMONEHWS MaKCUMyMOB W MWHHMYMOB B HWHTEP(hEPEHITMOHHON
KapTUHE OT IBYX CHH()A3HBIX KOTEPEHTHBIX UCTOUHHUKOB.

Iudpakmus cera. JlmdpaknpoHHas pemérka. YCIoBHC HaONIOACHUS
[JIABHBIX ~MAKCUMYMOB TP TAJE€HUM MOHOXPOMATHYECKOrO CBETAa Ha
TU(PAKIIHOHHYO PEIIETKY .

[Tonspuzamus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHWE. OUKH, JyTa,
doToammapar, TPOCKITMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTuka, TuPPaAKITHOHHAS PEIIETKA, TTOJIAPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE pacOpOCTPAHECHHUE, OTPAXKEHUE W TPEJOMIICHHE CBETA.
Ontuueckue npudopsI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mojenb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakKeHUH B JIMH3AX.

Moaenu MUKPOCKOTIA, TEIECKONA.

Habnronenne natepdepeHmm cpeTa.

Habmonenue nudpakimu cBera.

Habnronenune aucnepcuu cBeTa.

[TonydeHune crnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuenue criekTpa ¢ TOMOIIBIO TU(PPAKITMOHHON PEIIETKH.

HabmoaeHue nonsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopHvie padomaui

H3zMepenne nokaszaresis NpeIOMIICHUS CTEKJIA.

HccnenoBanue cBOWCTB N300pakKeHUH B JIMH3AX.

Habnronenune aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crielIUAILHOM TEOPHH 0THOCHUTEILHOCTH

['paamipl  MPUMEHMMOCTH  KJIACCHMUYECKOW  MexaHuwku.  [locTymaTs
CIEIUAIbHOW TEOPUHA OTHOCHUTEIBHOCTH. WHBAPWAHTHOCTH MOJYJIA CKOPOCTH
CBETA B BAKyyMe€, MMPUHITUTT OTHOCUTEILHOCTH DHHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU M COKpAICHHE
JUTHHBI.

DHEPrus ¥ UMITYJIbC PENSTUBACTCKONW YaCTHITHI.

CBs13b MaCChl ¢ SHEPTUCH U UMITYJIHCOM PEISATUBUCTCKOW YaCTHITHI. DHEPTHs
MTOKOSI.

Paznen 7. KBanToBas ¢pusuka
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Tema 1. Dnemenmol K6aAHMOBOI ONMUKU

®otonsl. ®opmyna [1nanka cBsa3u 3HEPTUN (HOTOHA C €T0 YACTOTOH. DHEPTHs
¥ UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanne ¢orodddexra. Onwitel A. I'. CTomeroBa. 3aK0HBI
dbotorpdexra. Ypasuenne DinmTedHa mis orodrddexra. «KpacHas rpanumar

dbororddexra.

Nasnenue ceeta. Onbithl I1. H. JIeGenena.

XUMHAYECKOE ICUCTBUE CBETA.

Texanueckne ycTpoNCTBA W TMPAKTHUECKOE TPUMEHECHHE: (HOTOIJIEMEHT,
dboTomarumk, coHeuHas OaTapesi, CBETOHUO/.

Jlemoncmpayuu

®oT03¢heKT HA YCTAaHOBKE C ITMHKOBOM INTACTHHOM.

Uccnenosanue 3akoHoB BHEMIHETO (hoTodhPexTa.

Cseroauon.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4aCTHII.
[Inanerapuas momene aroma. llocrynmatel bopa. M3nyueHwe w mOoOTIoleHUE
(¢oTOHOB TIpH TIEpexoA€ aToMa C OJHOTO YPOBHA JSHEPTUU Ha Apyrod. Bumb
cnekTpoB. CIEKTP YPOBHEH 3HEPruM aroMa BOJAOPOA.

BonHoBeie coiicTBa yactuil. Bomuel ae bpoitnsa. KopnyckyiapHO-BOTHOBOH
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHudyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE. CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBbBIN KOMITBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre JIMHBL BOJIHBI Ja3epa.

HabmoaeHue nuHelyaThiX CIEKTPOB U3JTYUYEHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopHvie padomaoi

HabmoaeHue nuaedyaToro crnekTpa.

Tema 3. Amomuoe a0po

OKCMEPUMEHTHI, JAOKA3bIBAIOIIUE CIO0XHOCTh CTpoeHUs sapa. OTKphITHE
pammoaktBHOCTH.  OmbiTel  Pesepdopma mo  ompemeneHHio  cOcTaBa
paguoakTUBHOTO wm3nyueHus. CpoiictBa anbda-, Oera-, ramMma-u3IydCHHs.
BrnusiHue pagiuoakTUBHOCTH HA KUBbIE OPraHU3MBbI.

OTkpbiTHe  TpOTOHA U HeWrpoHa. HykimoHHas  Monens  sAapa
I'eiizenOepra—MBanenko. 3apsaa sapa. MaccoBoe uucio sapa. M30Tomsl.
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Anpda-pacnan. DICKTPOHHBIH W TO3WUTPOHHBIM Oera-pacman. ['amma-
U3JIyYeHHE. 3aKOH PaJIMOaKTUBHOIO pacnaia.

DHeprus CBA3u HYKJIOHOB B snpe. Aneprbie cuibl. Jledekt macchl sapa.

S nepHbie peakunu. JleneHne u CUHTES A1Ep.

Snepubiii peaktop. Tepmosiaepubii cuHTe3. [IpoOmeMbl M MEPCHEKTHBHI
ACPHON SHEPreTUKU. DKOJIOTMUECKUE aCIEKThI AAEPHON SHEPTETHUKH.

DJieMeHTapHbie YacTUllbl. OTKPHITUE MO3UTPOHA.

Meto/ibl HAOIIOIEHUS U PETUCTPALIAU SJIEMEHTAPHBIX YACTHIL.

®dyHmaMeHTaTbHbIE B3auMOIeHCcTBHs. EMMHCTBO (hrn3ndeckoil KapTHHBI MUpA.

TexHuyeckre yCTpOWCTBA U MPAKTHUUECKOE MPUMEHEHUE: IO3UMETP, KaMmepa
Bunbcona, saepHsiil peaktop, atroMHas bomoba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii oxenepumenm, rabopamopHvie pabomui

Hccnenopanue TpekoB "acTuil (1o roToBbIM (poTorpadusm).

Pa3znen 8. DjieMmeHTHI aCTPOHOMHU U ACTPOPUZHKHU

OTanbl pa3BuTHs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUH.

Bun 3é&3gnoro Heba. Cospe3ausi, SApKUE 3BE3/ABI, IJIAHETHI, WX BHAMMOE
JBUKCHHUE.

ConHeuHnas cucrema.

Connue. ConHeuHasa akTuBHOCTh. Mctounuk sHeprun CojHIIA U 3BE3.
3BE3/AbI, MX OCHOBHBIC XAPAKTEPUCTUKHU. J[MarpamMma «CHEKTPaibHBINA Kilacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCJEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY JUIsi 3BE3/ TJIABHOUM MOCIEAOBATENBHOCTU. BHYTpeHHEE CTpoeHuE
3B&31. COBpEeMEHHBIE MPEICTABICHUS O MPOUCXOKAECHUU U 3BoJtou CoNHIA U
3BE3/. OTarbl )KU3HU 3BE3]1.

Mrneunbiéi Ilyte — nHama I'anaktuka. [Tonoxxkenue u aBukenue CoyiHIA B
['anaktuke. Tunsl ranaktuk. PaguoranakTuky v KBasapbel. YEpHBIEC IBIPHI B sAIpax
raJlaKTUK.

Bcenennas. Pacimupenne Beenennoii. 3akon Xa006a. Paz0beranue rajakTHk.
Teopusa bonpmoro B3peiBa. PETUKTOBOE H3TyYEHHE.

MacmtadHas cTpykrypa Beenennoii. MeraranakTuka.

Hepemiénnbie npoOnemMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HabmoneHusa HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN ISl ONPEACTICHUS TOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1ua CEBEPHOro MOJyIIapys U APKHUE 3BE3/IbI.
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Ha6nronenus B reneckon Jlynsl, mnaner, Mieunoro [IyTwu.

Oobo0maroiiee MOBTOPEHUE

Pons ¢u3mkn W acTpoHOMUM B HKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJTBHON M ATHYECKOH chepax MAeATETbHOCTH YEIOBEKA, POJIb U MECTO (PHU3HKH
¥ aCTPOHOMHH B COBPEMEHHOHN HAy4YHOW KapTHHE MUPA, POJh (PU3UUECKON TCOpUHN
B (OpMHUpOBAaHWHM TIPEACTABIICHUN O (PUINUECKOW KapTHHE MHPA, MECTO
(mzrUecKoi KapTUHBI MUpPA B OOIEM PSATY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPECTABIECHUNA O TPUPOIE.

MexnpeaMeTHblie CBSI3H

Wzyuenne kypca pusukm 6azoBoro yposHs B 11 kiacce ocymecTBisieTcs ¢
YUETOM COAEPIKATEIBHBIX MEXKMPEAMETHBIX CBI3€M € KypCcaMHd MaTE€MaTHKH,
OMONOTHHN, XUMHH, TeoTrpadv U TEXHOJIOTHH.

Medicnpeomemnvle nonsmus, CBA3aHHBIE C U3YUYEHUEM METOJOB HAYUHOTO
MO3HAHUA: SBJICHWE, HAY4YHBIH (hakT, THUMOTE3a, (U3MUECKas BETWUMHA, 3aKOH,
TeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMBl YPAaBHEHWW, TPUTOHOMETPUUYECKHE
(yHKIIMHA: CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJIECTBO, BEKTOPBI U WX MPOCKUHH HA OCH KOOPJHHAT, CIIOKCHUE BEKTOPOB,
MPOU3BOJAHBIC 3JIEMECHTAPHBIX (DYHKIIWH, TMPU3HAKKA TMOA00HUS TPEYTOJIbHUKOB,
OTIpEICIICHUE TUTOIIAN TIIOCKUX (DUTYP U 00BEMA TEIT.

Dbuonocus: >NEKTpUUYECKUE SBJICHHWS B KUBOW MpUPOAE, KoJieOaTeNbHbIC
JIBW)KEHUA B )KUBOW NMPUPOAE, ONITHUYECKUE ABJICHUA B )KUBOW NMPUPOIE, AECUCTBUE
paJHAALMA HA )KUBBIC OPTaHU3MBI.

Xumus: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS CTPYKTYypPa TBEPIBIX
TEJI, MEXaHU3Mbl OOpPA30BaHUA KPUCTAULIMYECKON PEMIETKH, CHEKTPAIbHBIN
aHAJIN3.

l'eocpagpus: MarHUTHBIE TIOMMOCA 3EMJIH, 3aJCKH MarHUTHBIX DY,
(hoTOoCHEMKA 3eMHON TTOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPSICEHHUH.

Texnonocus: NVMHAM DIEKTPONEPENady, TEHEPATOP MNEPEMEHHOTO TOKA,
3JEKTPOABUTATENIb, WHAYKUHOHHAA I[€Yb, PAaap, PaguONpPUEMHUK, TEIEBHU30D,
aaTenHa, tenedon, CBU-meub, MpOEKIMOHHBIA anmapar, BOJIOKOHHAS OMTHKA,
COJIHEUHas OaTapest.
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IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHS [ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «Dusnka» Ha YPOBHE CpPEeAHErO OOIIero
oOpa3oBanusi (06a30BBIIi YPOBEHB) JOMKHO OOECICUNTH IOCTHIKEHWE CIICTYFONTHX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YyJIbTaThl OCBOEHUS y4eOHOro mnpeamera «Dusznka» AOJIKHBI
OTpaXkaTb TOTOBHOCTb M  CINOCOOHOCTh  OOYyYarOIIMXCS  PYKOBOACTBOBATHCS
chopMHUpPOBAHHOM BHYTPEHHEH IMO3MIMEH JIMYHOCTH, CHCTEMOHN IIEHHOCTHBIX
OpPMEHTAIMW,  TO3UTHUBHBIX  BHYTPEHHHMX  YOCKICHHH,  COOTBETCTBYIOLIUX
TPAJULIUOHHBIM I[EHHOCTAM POCCHUHMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OMbITa W OMbITA JACATEIIBHOCTH B MPOLECCE peaju3allid OCHOBHBIX HAIMpPABJICHUN
BOCIUTATENIbHON ACATEIBHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpa:kaaHCKOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOW TMO3WIAHA OOYYaIOMErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOT0 O0IIECTBA,

MPUHATHE  TPAJULMOHHBIX  OOIIECYETOBEYECKMX  T'YMAHUCTUYECKUX  H
JEMOKPATHUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO MAEATEIBHOCTh B HMHTEPECAX T'PaXKIAAHCKOIO
00l1IeCTBA, YUaCTBOBATh B CAMOYMPABJICHUU B 00Pa30BaTE/IbHON OpraHu3ailnm;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIbHBIMUA WHCTUTYTAMH B COOTBETCTBUU C
X QYHKIIAAMA W HA3HAUCHUEM,

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOHN NEATEILHOCTH,

2) NaTpUOTHYECKOr0 BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUUCKON IPAKIAHCKONW WACHTUHIHOCTH, TaTPHOTH3MA,

LIECHHOCTHOE OTHOIIICHUE K TOCYJAApPCTBEHHBIM CHUMBOJIaM, JOCTHXKCHUSAM
POCCHICKHX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIUTAHMSI:

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEACHMS,

CIIOCOOHOCTh OIIEHWBATh CHUTYAlIMI0O W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCJIC B
JEATENBHOCTH YUEHOT O,

OCO3HAHHE JIMYHOTO BKJIA/J1a B MOCTPOCHUE YCTOMUMBOTO Oy AYILETO;

4) 3cTeTU4eCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHHUE K MHUPY, BKJIOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETo (PU3NUECKON HAYKE;

S) TpyaoBoro BocnuTAHMSI:
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HHTEPEC K pasnIHbIM chepaM npodeccHoHaTbHOW ASSITEIEHOCTH, B TOM YHUCIIC
CBS3aHHBIM C (PUBWKON M TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOD
Oynyter mpodecCru 1 peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO M caMO0Opa30BaHHUIO B 00JaCTH
(pM3MKK HA IPOTSKEHUH BCEH JKW3HM,

6) 3K0J710rH4eCcKoro BOCUTAHUS:

c(hOpMHUPOBAHHOCTh  DKOJIOTHUECKOW KYyJBTYPBI, OCO3HAHHWE TJIOOATBHOTO
XapakTepa 3KOJIOrMYECKHUX MPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBIICHUE NCUCTBHM B OKPYXKAIOIIEH CPEIC HA OCHOBE
3HAHUA LEJNEH YCTOMUYUBOrO Pa3BUTUA YETOBEUECTBA,

PacCIIMPEHUE OMbITA ACATEIBHOCTH SKOJOTUYECKON HAMPABICHHOCTH HA OCHOBE
UMEIONIHNXCS 3HAHUH 0 (Pr3uKe;

7) HEHHOCTU HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA (PU3AUECKON HAYKH,

OCO3HAHWE LEHHOCTM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTh B MPOLECCE
H3yueHUsI (PU3UKH OCYIICCTBIISTH MPOCKTHYIO W HCCIIEAOBATEILCKYIO MEATEILHOCTD
WHAWBHAIYAJIBHO U B TPYTIIE.

METAITPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTebHBIE YHHBEPCAJIbHbIE yUeOHbIE el CTBHS
ba3oBble Jjornueckue aeiicTBHA:
CaMOCTOATEIBHO dhopMyIHpPOBATH 4 aKTyaJIM3upOBaTh npooiaemMy,
paccMaTpuBaTh €€ BCECTOPOHHE,
OMPEACATh LENN JACATEIbHOCTH, 3aJaBaTh IMMapaMeTpbl W KPUTEPUH HX
JIOCTHKEHMUS,
BBISBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PaCCMaTPUBACMBIX (DH3NUSCKHUX
SIBJICHUSIX
pazpabaThiBaTh IJIaH PEHICHHWSA MPOOJIEMbl ¢ YUYETOM aHallu3a HMEIOIIHUXCS
MaTepHUaJbHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTh, OIIEHUBATh COOTBETCTBHE PE3yJIbTATOB
1IEeJISIM, OIICHUBATh PUCKH MOCJEACTBUN NEITEIbHOCTH,
KOOPJUHUPOBATH M BBHIMOJHATH padOTy B YCIOBUIX PEATLHOI0, BUPTYAJIbHOTO U
KOMOHWHHMPOBAHHOTO B3aWUMOACHCTBHA,
Pa3BHUBATh KPEATUBHOE MBIIIUICHHE MPH PEIICHUH )KM3HEHHBIX TTPOOJIEM.
ba3oBrbIe HccienoBaTe IbCKHE A€l CTBHS:
BJIQJICTh HAyYHOW TEPMUHOJIOTHEH, KIIOUEBBIMUA TIOHATHAMH M METOJAMHU
(hmzuUeCcKOi HAYKH;
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BJIQJICTh HABBIKAMH YUE€OHO-HCCIEA0BATEIbCKOW M TTPOCKTHOM JCATEIIEHOCTH B
obnacTh (PU3UKH, CIMOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEILHOMY TIOMCKY
METOJOB peIeHusT 3amad (PU3UUECKOTO COJNEPIKAHMS, MPUMECHCHHIO PA3IMUHbBIX
METOOB IMO3HAHMS,

BJIAJICTh BHJAMW JICATCILHOCTH TI0 TIOJYYCHWIO HOBOTO 3HAHUA, €ro
WHTEPTIPETAMNA, TMPEeoOPa30BAHUI0 W TPUMEHEHWIO B PA3IUYHBIX  YUCOHBIX
CUTyaIMsIX, B TOM YHCJIE TIPU CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (pU3UKH,

BBISBIIATh TPUYWHHO-CIICICTBCHHBIE CBSI3W W aKTyaJlM3upoOBaTh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHS, HAXOAUTh aprYMEHTHI I J0KA3aTeIhCTBA CBOUX
YTBEPKICHHIA, 32/1aBaTh MAPaMETPhl U KPUTECPUH PEIIICHHUS,

aHATM3WPOBATH MOIYUCHHBIC B XOJI€ PEIICHUS 3a7a9H PE3yJIbTaThl, KpUTHUECCKA
OIICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH M3MEHEHNE B HOBBIX YCIIOBUSX;

cTaBuTh ® (HOpPMYIMPOBATh COOCTBEHHBIC 3ajaun B 00pa30BaTEIbHON
JEATENHHOCTH, B TOM YHCIIC TIPU U3YUCHUH (PU3HKH;

JaBaTh OTICHKY HOBBIM CHTYAITUsAM, OTICHUBATh MTPUOOPETEHHBINA OTIBIT;

yMETh TEPEHOCUTh 3HAHWSA 10 (U3WMKEe B TMPAKTHYECKYI0  0O0nacTh
KUZHEICATCIIEHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX TTPEAMETHBIX 00IACTEiH;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAJIBHBIC TTOIXO/IBI U PEIICHMS,

CTaBUTH MPOOJIEMBI M 337a4H, JOIYCKAIOIINE aJTbTEPHATHBHBIE PEIICHNA.

PaboTa c undpopmanmeii:

BJIQJICTh HaBBIKAMU TOJydeHHs] WH(pOpMaIuu (U3HUECKOTO COACPKAHUA U3
WCTOYHWKOB PA3HBIX THIIOB, CAMOCTOATEIIFHO OCYIIECTBJIATh TIOWCK, AaHaJIH3,
CHUCTEMATH3AIMIO W HWHTEPIpeTannio WHGOPMAIUK Pa3IMYHbIX BUAOB W (HOpM
MIPEICTABJICHHS,

OIICHUBATH JOCTOBEPHOCTHh HH(OPMAIINH,

HCITOJIH30BATh CPEACTBA MH(MOPMAITMOHHBIX i KOMMYHUKAIIMOHHBIX TEXHOJIOTHA
B PEIICHUN KOTHUTHBHBIX, KOMMYHWKATHBHBIX W OPTaHU3AIMOHHBIX 33/a4 C
coOmoeHneM TpeOOBaHMM HAPrOHOMHUKH, TEXHUKA O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHHs, IPABOBBIX M ATHYCCKUX HOPM, HOPM HH(MOPMAIMOHHON
0€30IaCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COACPKAHUS B PA3IUIHBIX (hopMaTax ¢ yu&ToM
Ha3HAUCHUS WHOOPMAIMN W IEJICBONH ayIUTOPWH, BHIOMpas ONTHUMalbHYIO (popmy
MIPE/ICTABJICHAS ¥ BU3Y AJTM3AITHH.

KoMMyHUKATHBHBIE YHHUBepPCaJbHbIE YYeOHble AeliCTBHSI:
OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3WKH U BO BHEYPOUHOU JIEATEIHHOCTH,
pacmo3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIMA W CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO W3JIaratb CBOK) TOYKY 3PEHHS C HCIMOJb30BAHUEM
A3bIKOBBIX CPEJCTB;
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IMOHUMATh W MCHOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAWBUAYAJIbHOM
padoTHI;

BHIOMpATh TEMATHKY M METOJbl COBMECTHBIX JACUCTBUHA ¢ Yyd&€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KAKAOTO WIEHA KOJUIEKTHBA,

NPUHAMATh  LEIM  COBMECTHOM  JNEATENIBHOCTH,  OpPraHuU30BBIBATH U
KOOPAWHUPOBATh AECUCTBUS MO €€ MOOCTHIKCHUIO. COCTABJIATh IUIAH JICHCTBUM,
pacrpenensaTh pojad ¢ YU4E€TOM MHEHHH YUYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoOTHi;

OLIEHUBATh KAUE€CTBO CBOETO BKJIAJA U KAXKIOr0 YYACTHHUKA KOMaHAbl B OOLIUH
PE3YABTAT MO pa3padOTAHHBIM KPUTEPUSIM,

npemjiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh WAEU C TIO3MLUM HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKON 3HAYUMOCTH,

OCYLUECTBJIATh MO3UTUBHOE CTPATETMUECKOE IIOBEACHUE B  PA3JIMYHBIX
CUTYaLUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranuzamusi:

CaMOCTOATENILHO OCYIIECTBIIATh MO3HABATENIBHYIO JACATEIBHOCTh B 00JACTH
(V3K W aCTPOHOMWH, BBIABIIATE MPOOJIEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOSTEBHO COCTABJIATH IJIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 33/1a4,
MJIaH BBIMOJIHEHUS MPAKTUYECKOW pPaboThl C Yy4y€TOM HUMEKOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUIA,

JTaBaTh OLICHKY HOBBIM CHUTYALUsIM,

pacupATh paMKu y4eOHOTO MPeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUM;

JenaTh OCO3HAHHBIM BHIOOP, AapryMEHTHpPOBAaTh €ro, Oparb Ha ceb4
OTBETCTBEHHOCTD 34 PELICHHUE,

OLIEHUBATh MPUOOPETEHHBIN OMBIT;

Croco0CTBOBATh (DOPMUPOBAHHIO M IIPOSBIICHHUIO SPYAUIIAN B 001aCTH (DU3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHbIN YPOBEHD.

CaMOKOHTPOJ1b, IMOLIMOHAJIbHBII HHTEJUIEKT:

JlaBaTh OLICHKY HOBBIM CHTYAllUsAM, BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTB,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM,

BJIQJICTh HABBIKAMU TTO3HABATEIILHON peiekcnu Kak OCO3HAHUS COBEPIIASMBIX
JIEUCTBUNA U MBICIIUTEIIBHBIX TTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMWM,

HCIIOJIb30BaTh NPUEMBI PEICKCHH IS OIEHKW CHUTYalldud, BHIOOpPA BEPHOTO
peLICHUS,

YMETh OLECHHBATh PUCKHU W CBOEBPEMEHHO IMPUHUMATh PEIICHHAS MO0 WX
CHH)KEHUIO,
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MPUHUMATh MOTHBBI M aPTyMEHTHI JAPYTHX TPH aHAJIM3E PE3yJIbTaTOB
NEATENHHOCTH,

MPUHUMATH €05, TOHUMAsi CBOM HEJIOCTATKH M JOCTOWHCTBA,

NPUHUMATh MOTHBBI M aPTyMEHTHI JAPYTHX TPH aHAJIM3E PE3yJIbTaTOB
NEATENHHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce nocTrkeHns TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI IO
¢vzuke A ypoBHSA  cpemHero  oOmero  o0Opa3oBaHuA Y OOydYarOmIMXcs
COBEPIIICHCTBYETCS AMOTIMOHATbHBI T HWHTEJUICKT, MIPEATOIar atoTIHiA
c(hopMHUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CMOCOOHOCTh TMOHWUMATh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJCTh HAIMPABJICHUS PA3BUTHA COOCTBEHHOW SMOIMOHAIBHOW cepsl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUA, BKITIOUAIONMICTO CAMOKOHTPOJIb, YMEHHWE TPUHAMATH
OTBETCTBEHHOCTh 32 CBOE TOBEICHHE, CHOCOOHOCTh  aQAanTHPOBATHCI K
AMOITHOHAIILHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY ;

BHYTPEHHEH MOTHBAIMK, BKJIIOYAIONIEH CTPEMJICHHE K JOCTWIKEHHUIO ICIU H
yCcnexy, ONTHMHU3M, HWHHUITMATUBHOCTh, YMEHHE JCHCTBOBATH HWCXOId W3 CBOWX
BO3MOXKHOCTEM,

AMIIATUH, BKITIOYAIOMICH CIIOCOOHOCTh MOHWUMATh SMOIMOHAILHOE COCTOSHHE
JPYTUX, YYUTHIBATh €O MPHU OCYIIECTBIICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO
U COTICPEIKUBAHHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTHh BHICTPAMBATh OTHOIICHUS C
JIPYTUMH JTIOAbMH, 3a00THTHCS, TPOSIBJISATH MHTEPEC U pa3perarh KOH(IUKTHI.

HNPEJMETHBIE PE3YJIbTATDBI

K xoniy oOyuenns B 10 kaacce npeamMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAFOTITUXCSI YMEHWM:

JEMOHCTPUPOBATh HA TIPUMEPaAX PoJib W MecTo (u3uku B (PopMupOBaHHH
COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOMN IEATEIIBHOCTH JIIOAEH,

YUUTHIBATh TPAHMIBl TPUMEHEHWS WM3YUCHHBIX (PU3UUECKAX  MOJEICH:
MaTepUaJibHAasA TOYKA, MHEPILMAJIbHAsA CUCTEMA OTCuéra, abCOMIOTHO TBEPAOE TEIO,
WACAIBHBIN Ta3, MOAEIHA CTPOCHHUS Ta30B, XUAKOCTEH W TBEPABIX TEJ, TOYCUHBIA
ANEKTPUUCCKHUH 3apsij] MPY PEIICHUH (PU3NUECKUX 33134,

pacno3HaBath (U3NYECKUE ABJIECHUSA (IMPOLECCH) U OOBIACHATh MX HA OCHOBE
3aKOHOB MEXAHWUKH, MOJIEKYJIAPHO-KUHETHUYECKOW TEOPUM CTPOEHUS BELIECTBA H
SJIEKTPOAUHAMMUKHU. PAaBHOMEPHOE U PABHOYCKOPEHHOE TPAMOJIMHEWHOE IBUKEHUE,
cBOOOJAHOE MAJACHUE TEN, ABUKECHHUE TIO OKPYKHOCTH, MHEPIIUS, B3AUMOJICHCTBUE TEN,
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i dysusa, OpOyHOBCKOE MBHIKEHHE, CTPOCHHE JKHAKOCTEH U TBEPABIX TeT,
U3MECHEHHE O0BEMaA TeNl TMPH HArpeBaHWM (OXJIAXKIACHHUH), TEIUIOBOS PaBHOBECHE,
WCMApEHNUE, KOHJCHCAIWA, IUIABJICHUE, KPUCTAUIA3ALMSA, KHUINECHHUE, BJIAXKHOCTD
BO3/yXa, MOBBIIICHUE NABJICHUA ra3a Mpu €ro HarpeBaHWM B 3aKPBITOM COCYJIE, CBA3b
MEXAY TapaMeTpaMH COCTOSAHUA Ta3a B H30MPOLECCAX, OJJIEKTPU3ALUSA TEN,
B3aUMOJICMCTBUE 3apAI0B;

OTMHMCHIBATh MEXAHWYECKOE MBWIKECHHUE, WCIONB3ysS (PU3NUECKne BETUUHUHBIL:
KOOPJIMHATA, My Th, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHUE, Macca TENa, CHIIA, UMITYJIbC
TeJla, KUHETUYECKas SHEPrus, MOTEHUMAJIbHAs HHEPrusi, MexaHuueckas padorta,
MEXaHWYEeCKass MOITHOCTh, MPH ONMHCAaHWUW TPABWIIBHO TPAKTOBATh (DU3MUECKHMA
CMBICIT HCTIONTIH3YEMBIX BEJIMUMH, MX O0O3HAUCHHS W €JIWHMIIBI, HAaXOMUTh (HOPMYJIBI,
CBS3BIBAIOIIUE JAHHYIO (PM3HUYECKYIO BEIMUWHY C IPYTUMHU BETMUNHAMU,

OMUCHIBATh HW3YUCHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONTB3YST  (DU3MUECKWE BEIWYWHBL JAaBJICHWE Ta3a, TeMIeparypa, CpeaHss
KUHETUYECKAash SHEPrusl XaOTHUUECKOro JIBUKEHUSA MOJIEKYJ, CPEIHEKBaapaTUUYHAs
CKOPOCTb MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPECHHSA H3HEprus, padoTa rasa,
KO(pPHUITMEHT TONE3HOTO JCWCTBHS TEIJIOBOTO JIBUTATENS, TPH  ONHUCAHHUH
MPaBWJIBHO TPaKTOBaTh (DU3MUECKUI CMBICT HCIONB3YEMBIX BEIWYHMH, WX
0003HAUEHUA W €UHUITHI, HAXOAUTH (DOPMYJTBI, CBA3BIBAIOIITNE JAaHHYIO (PU3NIECKYIO
BEJIMYMHY C APYTHUMU BEIIMYMHAM,

OMKUCHIBATh M3YUYEHHBIC HJICKTPHUUYECKUE CBOMCTBA BEIIECTBA M AJICKTPUUYECKHUE
ABJICHHS (TIPOIIECCHI), WCTONB3YsS (PH3UUECKHAE BEIMUMHBI. SJICKTPUUSCKAN 3apsl,
BIEKTPUYECKOE TIOJE, HANPSHKEHHOCTH MOJA, MOTEHUHAN, PA3HOCTh IOTCHIMAJIOB,
MIPU OTIMCAHWH MPABUIILHO TPAKTOBATh (PU3MUECKHI CMBICIT UCTIOIb3YEMBIX BEJTMUMH,
uX O00O3HAUCHWS W CIWHHWIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIONIAE JAHHYIO
(bu3nUecKyIo BEJIMYMHY C APYTUMH BETUUUHAMM,

aHANMM3WPOBaTh (PU3UUECKHUE TPOIICCCHl W SBJCHUSA, HCHONB3Ys (pu3nueckue
3aKOHbI W MPHUHIMMBL: 3aKOH BceMupHoro tarotrenus, I, I u Il 3akonbr HeroTOHA,
3aKOH COXPAHCHUS MEXAHWYECKOW SHEPruH, 3aKOH COXPAHCHUS UMITYJIbCA, TPUHIUIT
CYyNEpHO3ULIUM CWJI, MNPUHIUI PABHONPABUS WHEPLMAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, FA30BbIE 3aKOHBI, CBA3b
CpeAHEH KHHETHYECKOW SHEPruM TEIUIOBOTO ABUXKEHHUS MOJIEKYJ ¢ a0COJIOTHOM
TeMIEPaTypoH, NEPBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHHS JIEKTPUUECKOTO
3apsana, 3akoH KymoHa, mpu 3TOM pa3nuath CIIOBECHYIO (JOPMYJITUPOBKY 3aKOHA, €TO
MaTEeMaTHYECKOEe BEIPAKCHHUE U YCIIOBHS (TPAHUIIBI, 00J1aCTH) MPUMEHUMOCTH,

OOBSCHATh OCHOBHBIC MPUHIUIIBI JSHCTBUSA MAIlIMH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3jauyaTh YCIOBUS WX O€30MaCHOTO MCHOJIb30BAHUS B MOBCEAHEBHOM
KU3HU,

BBITIOJTHATh AKCIICPUMEHTHI TI0 HCCIICNOBAHWIO (DU3MUECKUX SBJICHUNA W
MPOIECCOB C HCMOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHUN, MNPHU STOM
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dbopmynmpoBark npodiaeMy/3aaady W THIOTE3y YUSOHOTO SKCICPHUMEHTA, COOMPATh
YCTAHOBKY W3 TPEIJIOKEHHOTO 000pYAOBaHUS, TPOBOIUTE OMBIT M (HOPMYITUPOBATH
BBIBO/IHI

OCYIIIECTBJIATh TPSAMBIE W KOCBEHHBIC W3MEPCHUA (DU3MUCCKUX BEIMYWH, TPH
3TOM BBIOMPATh ONTUMAJIBHBIM CMOCO0 HM3MEPEHHMS M HCMOJb30BaTh HW3BECTHHIC
METO/IbI OLIEHKH TTOTPELIHOCTEN U3MEPEHNU;

HUCCIICAOBATh  3aBUCUMOCTH ~ MEXAYy  (U3WUECKUMH  BEIMYMHAMH  C
UCIMOJIb30BAHUEM TMPSAMbBIX HM3MEPEHUH, MNPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(mKcHpoBaTh PE3yJIHTATHI MOJTYUYEHHON 3aBUCUMOCTH (PH3UUECKAX BEIIMYWUH B BHJC
Tabnuil 1 rpaduKOB, AENATh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS,

cobmoark mpapuja 0€30MacHOrO TPyJa MpH MPOBEASCHUM HCCIICIOBAaHUM B
paMKax y4eOHOro »SKCIEPUMEHTa, YUE€OHO-HUCCIENOBATEIbCKON M MPOCKTHOM
JNEATEIbHOCTA C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB W J1a0OpaTOpPHOTO
000py IOBaHUA,

pemarh pacuéTHHIE 33/1a4H ¢ SIBHO 33JJaHHON (PU3NIECKON MOAEIBIO, UCTIONB3YS
(m3uUecKue 3aKOHBI W TPHHIIATIBI, HA OCHOBE aHajM3a yCJIOBHA 33/Ja4d BHIOWPATH
(pM3UYECKYIO MOJIEIh, BHIICIATh (PU3MUECKUE BEIMUUHBI U (POPMYJTBI, HEOOXOAUMBIC
I €€ PEIIeHUs, MPOBOJUTH PACUEThl M OLCHUBATHh PEAJBHOCTh MOJYUYEHHOTO
3HAUCHUSA (PU3UUECKON BETUUMHDI,

pelaTh KaueCTBEHHBIE 3a/1a4d: BBICTPAMBATh JIOTMUYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY PACCYyX JIEHUU C OMOpPOM HA H3YUEHHbIC 3aKOHbI, 3aKOHOMEPHOCTU U
(bM3UYCCKUE SBIICHHUS,

HCITOJIb30BATh TP PEIICHWH YUCOHBIX 3a7a4 COBPEMEHHBIC MH(POPMAITMOHHBIC
TEXHOJIOTUH JIJIi TOUCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALMUA W MPEICTABICHUSA
y4eOHOW ¥ HAyYHO-TIOMYJIAPHON WH(POPMAIMK, TOMYYCHHOW W3 Pa3THIHBIX
WCTOYHHUKOB, KPUTHUECKH aHATM3UPOBATH MOIy4aeMyi0 HH(POPMAITHIO;

MPUBOJNUTH MPUMEPHI BKJIAJa POCCHMCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, OOBICHEHHUE MPOLIECCOB OKPYIKAOIIETO MUPA, B Pa3BUTHE TEXHUKHU
WA TEXHOJIOTHH,

HCITOJIb30BATh TEOPETHUECKHUE 3HAHUS TO (PU3UKE B MOBCECIHCBHOM JKU3HU JUIA
obecrnieueHUA O€30MACHOCTH TMpU OOpallleHHuH ¢ NpudopaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, AJIA COXPAHEHUA 370POBbS M COOJIIOJAEHUA HOPM SKOJOTHUECKOIO
MOBEACHUA B OKPYIKAIOIIEH CPEE,

paboTtaTh B TpynIe C BBHIMOJHEHUEM PA3JIUUYHBIX COLUAJBHBIX POJIEH,
IJIAHUPOBATh PpabOTy TPYIIbl, PAUUMOHATBHO PACHpENEaTh OO0A3aHHOCTH U
MJIAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CHUTYALMAX, AJCKBATHO OICHUBATh
BKJIaJ] KQ)KJIOTO U3 YUACTHUKOB IPYIINbI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K xonity oOyuenns B 11 kaacce nmpeamMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh C(OOPMUPOBAHHOCTD Y OOYUAIOIITNXCS YMCHUH:
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JEMOHCTPUPOBATh HA TIPUMEPaAX pPoJib W MecTo (u3uku B (PopMuUpOBaAHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B PA3BUTUHA COBPEMEHHOMW TEXHUKH U
TEXHOJIOTUHA, B NPAKTHUYECKON JEATEIIbHOCTH JIIOJEHU, UEIIOCTHOCTh U E€IUHCTBO
(pm3rUecKoi KapTHHBI MUPA,;

YUUTHIBATh TPAHMUIBl TPUMEHEHWS W3YUCHHBIX (PU3UUECKAX  MOJENCH:
TOYCUHBIN AIICKTPUUECKHUI 3apsii, JIyd CBETa, TOUCUHBIH WCTOUYHHWK CBETA, A/NCPHAS
MOJIEITb aTOMa, HYKJIOHHAs MOJEITb aTOMHOTO Si/jpa MPH peleHnr GU3NIECKUX 33714,

pacno3HaBath (pU3NYECKUE ABJICHUS (IMPOLECCH) U OOBIACHATh MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKN W KBAHTOBOW (DU3HMKH: SJIEKTPUUYECKAsT TTPOBOIAMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHWTHOE JEHCTBHS TOKAa, B3aUMOJICHCTBHE
MarHuTOB, 3JICKTPOMArHUTHAS WHAYKITUS, ACHCTBUE MAarHUTHOTO TOJIS HA TIPOBOTHUAK
C TOKOM W JBWKYIIUHCSA 3apsiy, JJICKTPOMarHWUTHBIE KOJICOAHWA W BOJIHBI,
MIPSAMOJTMHEHHOE pactpoCcTpaHEHHE CBETa, OTpaXeHUeE, MPEJIOMJICHUE,
uHTepdepeHiusa, audpaknus W TOJApU3ands  CBETa, JWCIEPCHSA  CBETA,
dbotoanexrpuueckuii dpdext (dhoTorddekrt), cBeTOBOC AaBIICHHE, BO3HUKHOBCHHE
JUHEHYATOrO0 CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs W WCKYCCTBEHHAs
PaaOaKTUBHOCTD;

OMMCHIBATh M3YUCHHBIE CBOWCTBA BEIMIECTBA (DJICKTPUUECKHUE, MAarHUTHBIE,
ONITHYECKUE, HIEKTPUIECKYIO MMPOBOAUMOCTD PA3TUYHBIX CPEM) U AJICKTPOMArHUTHBIC
ABJICHHS (TIPOIIECCHI), WCTONB3Ys (PH3UUECKHME BETMUMHBI. SJICKTPUUSCKAN 3apsl,
CHJIa TOKA, JICKTPUUCCKOE HAMPSHKEHUE, YJICKTPUUCCKOE CONMPOTHUBIICHHE, PA3HOCTh
MOTSHITMAJIOB, JICKTPOABHKYINAsA CHIa, padoTa ToKa, MHAYKITUS MArHATHOTO TIOJIA,
cwta Amriepa, cuia JlopeHia, HHAYKTHBHOCTh KATYIITKA, YHEPTHUS SJIEKTPHICCKOTO H
MarHuTHOTO TIOJICH, TIEPHUO] U YacToTa Kojiebanuii B KoyeOaTeIbHOM KOHTYPE, 3apsij
¥ CHJIa TOKAa B MPOIECCE TAPMOHUYECKUX AJICKTPOMArHUTHBIX Konebanmii, PokycHOe
paccTosTHUE W ONTHYECKas CWJIa JIMH3BI, MPH OMHCAHWH TPABWILHO TPAKTOBATh
(v3udecKuii CMBICT HWCIONB3YEMBIX BEJIMYMH, WX OOO3HAUCHUS W CIUHUIBI,
yKa3siBaTh (POPMYJIBI, CBSA3BIBAIOMIME MAHHYIO (DU3HUCCKYIO BEIIMUWHY C JAPYTUMH
BEITMUMHAMMU,

OMMCHIBATh W3YUEHHBIC KBAHTOBBIC SBJICHUS W TMPOILECCHI, HCIOIb3YS
(pr3UUeCcKre BETMUMHBI. CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJTHBI M YaCTOTA
CBETA, PHEPTUA W MUMMYJIC (POTOHA, MEPHO TOJypacaia, YHEPTHAS CBSI3H aTOMHBIX
Aanep, MPA ONMUCAHWW TPABUIIBHO TPAKTOBATh (DPM3WUECKHA CMBICT HCIOJB3YEMBIX
BEITMYMH, WX 0003HAUCHUS W €IMHUIIBI, YKA3hIBATh (DOPMYJIBI, CBA3BIBAIOIITNE JAHHYIO
(pM3UYECKYIO BETUUMHY C APYTUMH BEIMUMHAMHY, BHIYUCIIATH 3HAUCHUE (PU3UUCCKOM
BEITMUNHBI,

aHANMM3WPOBaTh (PU3UUECKHUE TPOIICCCHl W SBJCHUSA, HCHONB3Ys (pu3nueckue
3aKOHBI M TPUHIUTEL. 3aK0OH OMa, 3aKOHBI TMOCJIEAOBATEIFHOTO W TMAPaJLICIHHOTO
COCIMHCHUS TPOBOAHUKOB, 3akoH J[koyns—JIeHma, 3akoH AIIEKTPOMarHUTHOM
WHIYKITAW, 3aKOH TPAMOJUHEHHOTO PACTPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHUS

28



CBETA, 3aKOHBI TIPEJTOMJICHHS CBETa, ypaBHeHWE OWHITeHHA g (porodrddekra,
3aKOH COXPAHECHUS HHEPrUM, 3aKOH COXPAHEHUS HMMYJbCa, 3aKOH COXPAHCHUS
ANIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUA MacCOBOro 4MCa, noctyjarel bopa,
3aKOH PAJUOAKTUBHOTO pacraja, MPU 3TOM Pa3/IMyaTh CIOBECHYIO (hOPMYJTHPOBKY
3aKOHa, €ro MaTeMaTHMYeCKO€ BBIPAKEHUE W YCJIOBHS (TpaHHIB, O0OIAcTH)
MPUMEHUMOCTH,

OMpPEACATh HAMPABJIECHUE BEKTOPA UHAYKIMA MAarHUTHOTO MOJiA MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTH U OMUCHIBATh U300PAKEHUE, CO3/1aBAEMOE MIOCKUM 3€PKaJIOM, TOHKOM
JIMH30M,

BBITIOJTHATh AKCIICPUMEHTHI TI0 HCCJICNOBAHUIO (DU3MUECKUX SBJICHUNW W
MPOIIECCOB C HCMOJb30BAHUEM TPSAMBIX KW KOCBEHHBIX HW3MEPEHUH: MOPU STOM
dbopmynmpoBark npodiaeMy/3aaady W THIOTE3y YUSOHOTO SKCICPHUMEHTA, COOMpATh
YCTAaHOBKY W3 TPEIIOKEHHOTO 000pYA0BAHUS, TPOBOIUTE OMBIT M (HOPMYITUPOBATH
BBIBO/IHI

OCYIIIECTBJIATh TPSAMBIE W KOCBEHHBIC W3MEPEHUA (DU3MUCCKUX BEIWYWH, TPH
3TOM BBIOMpPATh ONTUMAJIBHBIN CMOCO0 HM3MEPEHHS W HCMOJb30BaTh HW3BECTHHIC
METO/IbI OLIEHKH TTOTPELIHOCTEN U3MEPEHNUN,

HCCJIEI0BATh 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH C HUCIIOJIH30BAHUEM TPSMBIX
W3MEPCHMIA: TPU HSTOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (PU3NIECKUX BEIMUMH B BUAC TAOIUIT U TPadUKOB, IEaTh
BBIBO/IbI TIO PE3yJIbTaTaM UCCJICOBAHHUS,

coOmoars mpapuja 0€30MacHOTO TPyJa MpPH MPOBEACHUM HCCIICIOBAaHUM B
paMKax y4eOHOro SKCIEPUMEHTa, YUE€OHO-HUCCIENOBATEIbCKOH H  MPOCKTHOM
NEATEIbHOCTA C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB W J1a0OpaTOpHOTO
000pyIOBAHUA,

pemarh pacuéTHHIE 3a/1a4H ¢ SIBHO 33JJaHHOMN (PU3NIECKON MOAEIBIO, UCTIONB3YS
(m3udecKkue 3aKOHBI M MPHHIIATIBI, HA OCHOBE aHajM3a yCJIOBHA 33/Ja4d BHIOWPATH
(pM3UYECKYIO MOJIEIh, BHIICIATh (PU3MUECKUE BEIMUUHBI U (POPMYJITBI, HEOOXOAMMBIC
I €€ PEIICHUs, MPOBOJUTH PACUEThl M OLECHUBATH PEAJBHOCTh MOJYUYEHHOTO
3HAUCHUA (PU3NUECKON BETUUMHBI,

pelaTh KaueCTBEHHBIC 3a/1a4d: BBICTPAWMBATh JIOTMUYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY PACCYyX JIEHUH C OMOpPOM HA H3YUEHHbIC 3aKOHbI, 3aKOHOMEPHOCTHU U
(bM3UYECKUE SIBIICHHUS,

HCITOJIb30BATh TP PEIICHWH YUCOHBIX 3a7a4 COBPEMEHHBIC MH(POPMAITMOHHBIC
TEXHOJIOTUH JiJIi TOUCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALMU M TMPEICTABICHUSA
y4eOHOW ¥ HAyYHO-TIOMYJIAPHON WHGOPMAIMKA, TOJYYCHHOW W3 Pa3THIHBIX
WCTOYHHUKOB, KPUTHUCCKH aHATM3UPOBATH MOTy4aeMyi0 HH(POPMAITHIO;

OOBACHATD MPUHITUTIBI ACHCTBUSA MAIIWH, TPHOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3anyaTh yCIOBUS MX 0€30MaCHOTO UCMOIb30BAHUA B TOBCEHEBHOM JKU3HU,
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MPUBOJNTH MPUMEPHI BKJIAJa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHWE IPOIECCOB OKPYIKAIOMIETO MHpPA, B Pa3BUTHE
TEXHUKH W TEXHOJIOTHIA;

HCITOJTIb30BATh TEOPETHUECKHUE 3HAHUS O (PU3UKE B MOBCECIHCBHOW JKU3HU JUIA
obecrnieueHua O€30MACHOCTH TMpU OOpallleHHuH ¢ NpudopaMu U TEXHUUYECKUMU
YCTPOUCTBAMHM, JUIi COXPAHEHHS 30POBbS W COOIOMCHHUS HOPM HKOJIOTHUECKOTO
MOBEACHUA B OKPYIKAIOIIEH CPEE,

paboraTh B TpyNNe C BBHIMOJHEHUEM PA3JIMUHBIX CONHAJBHBIX POJIEH,
MIAaHUPOBATh PabdOTy TPYNIBI, PAIMOHAIILHO PACHPEnesaTh OOS3aHHOCTH W
MJIAaHUPOBATH JCSITEILHOCTh B HECTAHAAPTHBIX CHUTYyalWsIX, aAeKBaTHO OICHWBAThH
BKJIQJT KQKJIOTO U3 YYACTHUKOB TPYTIIHI B PEIICHUE PacCMaTPUBAEMO TTPOOTIEMBI.

Cnoco0bl OIIEHKH JTOCTHKEHHUS yUAIUMECS TUIAHUPYEMbIX Pe3yJIbTaTOB
®enepanbHbie rOCYJAPCTBEHHBIE 00pa30BaTeNbHbIE CTAHAAPTHl OCHOBHOTO OOIIETO
o0Opa3oBaHMs MPETyCMATPUBAIOT KOMITJICKCHBIH TTOIXO0/1 K OIEHKE H
HCITOJIb30BAaHUE PA3HOOOPA3HBIX METOJ0B B (hOPM OTICHUBAHHA.

Coaepskanue padoT 1Jisl OLIEHUBAHUS T0CTUTAEMbIX MJIAHHUPYEMbIX
MpPeAMETHBIX Pe3yJIbTaTOB, (OPMBI M BUJBI OII€HKH.

Ne | Bun Bpewms IIponomxurensHo | ComepraHue
MPOBEICHUS CTb
pabor
1 Texymun B teuenue 15-20 munyT Pemenne
TeMaTHYECKUI U3y4eHUs Ka4yeCTBEHHBIX 3a7a4
KOHTPOJIb MOZYJIst Pemenne pacueTHbIX
3a1a4
Tekyiuee
TECTHUPOBAHUE
2 TemaTuueckas Ilo oxonuanuu | 45 MUHYT 1. Pemenue
(MomybHAas) U3y4YeHus Ka4yeCTBEHHBIX
npoBepoyHast padboTa | MOy Jist 3ama4
2. Pewenne
pacyeTHbIX 3a7a4
3 3auer B teuenue 45 MuHyT Kontpone
U3y4YeHUs TEOPETUUECKUX 3HAHUN
MOy JIsI
4 JlaboparopHas B teuenue 45 MuHyT Kontpone
pabora U3y4eHUs MPAKTUYECKUX 3HAHUN
MOy JIsI

Kpurepuu oueHnBaHusi TUCbMEHHBIX PadoT

3a TeKyuiue U MpoBepoYHbIe Pad0ThI OIICHKA BHIUKCIISIETCA UCXO/IS U3 MPOIIEHTA
MPaBUJIBHBIX OTBETOB:

| Ouenka «5» |
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‘ Buas1 padot ‘ Ouenka «3» ‘ Ouenka «4»




Tematuueckas

(MonynbHas) ,
POBEPOYHAs Ot 50% no 69% Ot 70% 10 85% Ot 86% no

pabota

100%

Texymui
TeMaTUYECKUN
KOHTPOJIb Ot 50% no 69% Ot 70% no 85% Ot 86% no
(pacueTrHble 100%
3a/1a4u;
KaueCTBEHHbIE
3a/1a4y; TeKylee
TECTUPOBAHHUE)

Texymmii TeMaTrueckuii KOHTPOJIb M TEMATHUECKas (MOTyJIbHAS ) POBEPOUHAS

paboTa MOTYT COAEPKATh KAK KAUECTBEHHBIE, TAK U PACUETHBIE 3a/1a4U U
OLICHUBAKOTCA MO CIEAYIOIIAM KPUTEPHSIM

KpnTepnn OIICHHUBAHHUA KAYE€CTBCHHDLIX 3a1a41

bannel

Kpurepuu onieHKH

«S5»
(3 banna)

IIpencraBneH mpaBUIbHBIN OTBET HA BOIIPOC, U MPUBEAEHO TOCTATOYHOE
obocHOBaHMe, He cofepKariee
omrdoK

«4»
(2 banna)

IIpencrasneH npaBUIIbHBINA OTBET HA NMOCTABJIEHHBIN BOIIPOC, HO €r0 0OOCHOBaHNE
HEKOPPEKTHO WJIM HE SBJISIETCS JOCTATOYHBIM, XOTSI COEPIKUT yKa3aHUE Ha
¢dusndeckue SBICHUS (3aKOHBI), MPUIACTHBIE K

00CyK1aeMOMY BOIIPOCY.

«3»
(1 6amm)

IIpencraBneHbl KOPPEKTHBIE PACCYKACHUS, TPUBOASIINE K IPABUIBHOMY OTBETY,
HO OTBET SAIBHO HE
chopMyIUpOBaH

«2»
()
OaJoB)

[Ipencrapnensr oOmMe pacCy KASHUS], HE OTHOCSIIUECS K OTBETY Ha MOCTaBJICHHBIN
BOIPOC.

nm

OTBeT Ha BOMIPOC HEBEPEH HE3aBUCUMO OT TOTO, YTO PACCY KAEHUS MPABUIIbHbBI HIIH
HEBEPHBI, MJTU OTCYTCTBYIOT

Kpurtepuu oieHUBaHUS pacyeTHBIX 3a1a4

bannbt Kpurepuu onieHKH
«5» [IpuBeneHO NMOMHOE MPABUIIBHOE PEIICHHE, BKITIOUAIOIIEe CIEAYIOIUE SJIEMEHTHI:
(3 6anna) | 1) BepHo 3amucaHo KpaTKoe YCJIOBUE 3a/1a4H,

2) 3amucaHbl ypaBHEHUs U (POPMYJIbL, OPUMEHEHUE KOTOPBIX HEOOXOIUMO H
JIOCTATOYHO JIJIsl PEIIeH s 3aa4H BhIOPaHHBIM CIIOCOOOM

3) BBIMTOJTHEHBI HEOOXOAMMBIE MATEMATHIECKHE IPEOOPA30BAHUS U PACUETHI,
NPUBOIAIINE K TPABUIBHOMY YHCIOBOMY OTBETY, M IIpeACTaBiieH oTBeT. [Ipu sTom
TOIY CKAeTCs PEIIEHUE IO HaCTsIM»

(c MPOMEKYTOUHBIMU BBIYUCJICHHSIMH)
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«4» [IpaBuibpHO 3anucaHbl HeOOXOAUMBIE (HOPMYJIBI, TPOBEACHBI BRIYUCICHUS, U
(2 6anna) | monmy4eH oTBeT (BEPHBIN WJIM HEBEPHBIH ), HO JOMYIIIeHA OIUOKA B 3aIMUCU KPATKOTO
ycnoBust Win nepesone enuHun B CH.
N1
[IpencTaBneHo MpaBUIIBHOE PEeIIEHHE TOJIBKO B 001IeM Buae, 6e3 Kakux-Iudo
YUCJIOBBIX PACUETOB.
N1
3anvcanbl ypaBHeHUs 1 HOPMYJIbl, IPUMEHEHHE KOTOPBIX HeOOXOIMMO U
IOCTATOYHO JUTSI PEIIEHHSI
3a/1a4¥l BBIOPAHHBIM CIIOCOOOM, HO B MaTeMAaTUYECKUX MPEeOOPa3OBaAHUSIX MU
BBIYMCJICHHSIX JIOMYIIEHA OLINOKa
«3» 3anucaHbl 1 UCTIOJIB30BAHBI HE BCE UCXOAHBIE (POPMYJIbI, HEOOXOAMMBIE ISt
(1 6amn) | permeHus 3amavm.
nin
3anucaHbl Bce NCXOHBIE (POPMYJIbI, HO B ONHOH M3 HUX AOMYyILIeHa OmuOKa
«2» Bce cnyuau pereHust, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM KPUTEPUSIM
(© BBICTaBJICHUS] OLIEHOK B
Gamnos) | 1,2, 3 Gasna

KpuTtepuu oueHuBaHus Jad0paTopHBIX padoT

bannel

Kputepuu oueHku

«S5»

ITonHOCTBIO PAaBUIIBHOE BHITIOJIHEHUE 3a1aHUs, BKIIIOYAOIIee B CeOst:

1) pUCYHOK 3KCIIEPUMEHTAILHON YCTAHOBKH,

2) pe3yIbTaThl TPEX U3MEPEHHH ¢ YUETOM a0COIIOTHOM MOTPEITHOCTH H3MEPEHUH;
c(hOpMyJIMPOBAHHBINM MPaBHJIbHBINA BBIBOJ

«4»

IIpencTaBneHb! BEpHbIC PE3YIBTATHI TPEX U3MEPEHUH € YUETOM aOCOMFOTHON
MOTPEIIHOCTH U3MEPEHHH, HO B OJJTHOM M3 3J1eMeHTOB oTBeTa (1 mniu 3)
NPUCYTCTBYET OLINOKA.

158)151

Onue u3 snemenToB oreera (1 min 3) OTCYTCTBYET

«3»

IIpencTaBneHb! BEpHbIC PE3YIBTATHI TPEX U3MEPEHUH € YUETOM aOCOMFOTHOMN
MOTPEITHOCTH U3MEPEHUH, HO B 3JIeMeHTaxX OTBeTa | U 3 MPUCYTCTBYIOT OLIHOKH,
WIH OTH 3JIEMEHTBI OTCYTCTBYIOT.

50)151

CrnenaH pUCYHOK dKCIIEPUMEHTAIbHON YCTAHOBKHU U MPUBEEHbI PE3YJIbTaThl
U3MEpPEHUH ¢ yUETOM a0COMIOTHON MOTrPEeLUTHOCTH U3MEPEHUH, HO B OTHOM U3 HUX
JONnyIIeHa omuOKa

«2»

Bce ciyyan BbINONHEHUSA, KOTOPbIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPUTEPUSIM BbICTaBJeHuUs 1, 2
unu 3 6amnoB. Paspo3nenHble 3anmuci. OTCYTCTBHE MOMBITOK BBIMOJHEHUS 33a1aHHs
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YYEBHO-METOANYECKOE OBECMNEYEHME OBPA3OBATE/IbHOIO
MPOLIECCA

OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YHEHUKA

1 dusnka. 10 Knacc: y4ebd, [Ana o6uieobpasosart. opraHunsaumii: 6a3oBblil 1
yrny6neHHblin yposHu / I'.A. Mskuwes, b.b. byxosues, H.H. CoTckuid; nog pes.
H.A. lMapeHTbEBON. - 9-€ 134, cTep. - MNMpocseLleHne, 2022. - 432 c. @ wn.
-(Knaccuyeckuii Kypc)

2. ®duamka. 11 knacc: y4ebd, [ans obuieobpasoBat. opraHun3aumii: 6a3oBblil U
yrny6neHHblin yposum / I'.A. Mskuwes, b.b. byxosues, B.M. YapyruH; nog peg.
H.A. MapeHTbeBON. - 10-e 13g., cTep. - M. : MpoceeweHne, 2022. - 432 c. :
[4] vin,- - (Knaccuyecknia Kypce)

METOONYECKMNE MATEPVAJbLI ANA YUNTENA

LLN®POBbLIE OBPA3OBATEJIbHBIE PECYPCbI N PECYPCbI CETU

NHTEPHET

- HopmaTtumBHble JOKYMeHTbI (hefepasibHOro ypoBsHs. - URL:

https ://edsoo.m/normativnye-dokumenty/

- depepanbHble paboumne nporpammsl. - URL:
https://edsoo.ru/rabochieprogrammy/

- KoHcTpyKkTOp paboumnx nporpamm. - URL:
https://edsoo.ru/konstruktorrabochih-programm/ - MeTtognyeckme nocoous u
pekomeHdaumn no gusnke. - URL: https://edsoo.ru/mr-fizika/

- MeTogn4yeckue Bnaeoypoku (B TOM ymcne, no qusnke). - URL:
https://edsoo.ru/metodicheskie_videouroki/

- MeToanyeckune NHTEPaKTUBHbIE Keichl. - URL:
https://edsoo.ru/metodicheskie_kejsy/ - BupTya/ibHble 1abopaTopHble U
npakTUyeckue pabota Ha yrny6/1éHHOM YPOBHE OCHOBHOIO 06LLero
obpasoBaHus. - URL: https://content.edsoo.ru/lab/

- Martepwuanbl nNo Bonpocam HOpMMPOBaHNSA PYHKLMOHAIbLHOW FPaMOTHOCTMU. -
URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/
- MeToamyeckuin XxypHan «O6pas geicteus». - URL: https://od-instrao.ru/
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TEMATUWYECKOE INMNJIAHNPOBAHIWE

10 KNNACC
No HanmeHoBaHue pa3fenos u
n/n TEM NporpamMmmebl Bcero

Pasgen 1. PN3NKA W METOAbl HAYYHOTIO NMO3HAHWNA

11 n3nkKa n metoga! Hay4yHoro nosHaHus 2

WToro no pasgeny 2

Pasgen 2. MEXAHUNKA

2.1 KnHemaTuka 5
2.2 NHaMuKa 7
2.3 3aKOHbl COXpPaHeHna B MexXaHunke 6

MToro no pasgeny 18

Paspgen 3. MONEKYJTAPHAA ®U3NKA N TEPMOANHAMUWKA

CHOBbI MONEKYNIPHO-KNHETUYECKO

31 9
Teopum

3.2 CHOBbl TEPMOANHAMWUKM 10

33 rperaTHble COCTOSHWA BellecTBa. dPa3oBble 5

nepexoasbl

KonnyecTtBo yacoB

KOHTpONbHbIE
paboThl

MpakTuyeckune
paboThl

ONeKTPOHHbIE

(undpossble)
o6pasoBaTefibHble

pecypchbl

buénuoteka LLOK
https://m.edsoo.m/7f41bf72

buénuoteka LLOK
https://m.edsoo.m/7f41bf72

bnénuoteka LLOK
https://m.edsoo.m/7f41bf72

buénuoteka LLOK
https://m.edsoo.m/7f41bf72

bnénuoteka LLOK
https://m.edsoo.m/7f41bf72

bnénunoteka LLOK
https://m.edsoo.m/7f41bf72

bnénuoteka LLOK
https://m.edsoo.m/7f41bf72
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WToro no pasgeny

Pasgen 4. 9NEKTPOANHAMUKA
4.1 JneKTpocraTuka

MOCTOAHHbIN 3NEKTPUYECKINI TOK. TOKU B
pas3finyHbIX cpegax

4.2

WToro no pasgeny
Pe3epBHoe Bpems

OBLWEE KOJIMYECTBO YACOB IO NMPOrPAMME

TEMATUYECKOE INMNJ1IAHNPOBAHWE

Ne

n/n HaumeHOBaHMe pa3fenoB v TeM NporpamMmmsl

Pasgen 1. 9NEKTPOAVHAMUKA

arHWTHoe nosne. JneKTPOMarHMTHas
NHAYKUNS

11

WToro no pasgeny
Pasgen 2. KONEEAHWA N BOJIHBbI

eXaHNn4YecKne n aNeKTpoMarHnuTHbIE

2.1
KonebaHus

24

10 1 1

12 1 1

22

2

68 5 4
11 K/TACC

KonnyectBo yacoB

KoHTponbHble  [pakTuyeckue
Bcero

paboThl paboThl
1 1 3
1
9 1

bnénuoteka LLOK
https://m.edsoo.m/7f41bf72

bnénuoteka LLOK
https://m.edsoo.m/7f41bf72

ONEeKTPOHHbIE

(undposeble)
o6pasoBaTesnibHbIe

pecypcbl

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

bnbnmoteka LLOK
https://m.edsoo.ru/7f41c97c
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2.2 MexaHn4eckune 1 31eKTPOMarHUTHbIE BOJHbI

2.3 nTuKa

WToro no pasgeny

5 1
10 1
24

Pasgen 3. OCHOBbI CMELVMANBHOMN TEOPUWN @THOCUTENIBHOCTW

CHOBbI cneu,maanoM Teopun
OTHOCUTENbHOCTHU

3.1

WToro no pasgeny
Pasgen 4. KBAHTOBAA ®N3NKA

4.1 O7eMeHTbl KBAHTOBO ONTUKMU
4.2 CTpoeHune aToMa
4.3 ATOMHOE a4po

MToro no pasgeny

4

4

5 1

15

Pasgen 5. 9NEMEHTbBI ACTPOHOMUU N ACTP<OPUN3NKN

51 ONEeMeHTbl aCTPOHOMWUM U acTPON3NKN

MToro no pasgeny
Pasnen 6. OBOBLW AOLWLEE MOBTOPEHUE

6.1 606LlaroLLee MOBTOPEHNE

WToro no pasgeny
OBLWEE KOJIMYECTBO YACOB IO NMPOrPAMME

7
7
7 1
7
68 6

bnénmoteka LLOK
https://m.edsoo.m/7f41c97c

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

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

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

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

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

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

bnbnmoteka LLOK
https://m.edsoo.ru/7f41c97c
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KaneHaapHo - TeMaTM4ecKoe nnaHnpoBaHme 10 knacc

No Kon-Bo
Copgep>kaHune maTepuana
n/n yacos

dur3MKa M MeTO4bl HAYYHOro No3HaHMAa (24aca)
1 ®un3nka — Hayka o npupofe. HayuyHble MeTOAbl NO3HAHUSA OKPY>XKatoLLero Mmpa 1

Ponb 1 MecTo hn3nKM B POPMUPOBAHMMN COBPEMEHHOWN Hay4YHOW KapTUHbLI MUpa, B
NPaKTUYeCKOW AeATeNbHOCTU Noael

MEXAHWKA (18 yacos)

KnHemaTwuka (5 vyacos)

MexaHu14YecKoe ABMmKeHne. OTHOCUTEIbHOCTb MEXAHUYECKOTO [ABUXKEHUS.
MepemelleHe, CKOPOCTb, YCKOPEHME

4 PaBHOMepHOe NPSIMOSIMHENHOE ABMXKEHNE 1
5 PaBHOYCKOpPEHHOEe MPAMONMHEHOE ABUXEHMNE 1

CBobogHOe nageHue. Y cKopeHme cBO60LHOIN0 nNafeHus.
6 JKcnepumMmeHTanbHasa paboTa. M3yyeHune 4BU>KEHMA Tena, 6poWwleHHOro 1

TOPN3OHT anbHO
7 PUBONMHENHOE ABMKEHME. [IBUXKEHMNE MaTepranbHOW TOUKM MO OKPY>KHOCTU 1
OvnHamunka (7 yacos)

MpuHUMN oTHOCUTEeNbHOCTU anunes. VIHepumnanbHble cucTeMbl oTcyeTa. MepBblit
3aKOH HbloTOHa

9 acca Tena. Cuna. MpuHUKMN cynepno3numnm cun. BTopoi 3akoH HbloToOHa Ans 1

[aTa
no 1o
haKT
niaHy
y

INprmeyaHne
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MaTEPHUATIbHOW TOUKH

10 Tperun 3akoH HetoTOHA 111 MaTepHAIBHBIX TOYEK

11 3akoH BcemupHoro TsaroteHusi. Cuna tsokectu. [lepsast kocMudeckast CKOpoCThb

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena

13 Cuna tpenus. Koaddunuent tperns. Cuna COnpOTUBIEHUS TPH ABMKEHUH TeJa
B JKMJKOCTH HJIU ra3e

14 [ToctynarenpHOE M BpalaTeabHOE IBIKEHNE aDCOFOTHO TBEPAOTO TENA.
MowmeHnT cuiibl. [1neuo cumbl. Y CIoBUSI paBHOBECHUST TBEPIOTO Tea

3akonwl coxpanenus é mexatnuke (6 uacos)

15 UMy ibc MaTepuanbHON TOUKH, CHCTEMbl MATEPHAJIbHBIX TOYEK. VIMIyJIbC CHIIBI.
3aKOH COXpaHEeHUsI UMIYJIbca. PeakTHBHOE NBMKEHUE

16 Pabora n momHOCTE critbl. KuneTnieckast 3Heprusi MaTepHaIbHON TOYKH.
Teopema 00 M3MEHEHUN KHHETHUECKOH YHEPTHU

17 [TotenumnanbHas sHeprus. [loTeHManpHas SHEprHs ynpyro aeGopMupoBaHHOW
npy>kuHbl. [loTeHnManbHas 3HEPTUs Tena BOIM3H MOBEPXHOCTH 3eMIIU
IToTeHumanbHbBIe U HEMTOTEHLMABHBIE CUJTbI. CBsi3b paOOThI HEMOTEHINATBHBIX

18 CHJI C UI3MEHEHHEM MEXaHHYEeCKOH SHEPTHH CUCTEMbI TeJI. 3aKOH COXPAHEHUS
MEXaHUYECKOH SHEPTHU

19 JladopaTopuas padora Nel «MccnenoBanue CBsi3U pabOThI CHJTBI C H3MEHEHHEM
MEXaHUYECKOH SHEPTHH Tella Ha IPUMEPe PACTSDKEHUS] pE3UHOBOTO JKIyTay

20 KonTpoabnas padora no teme Nel «Kunemamuka. /Junamuxa. 3axonst

COXPAHEHUA 6 MEXAHUKE)
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MOJIEKYJIAPHASA ®U3NKA U TEPMO/JINHAMMKA (24 yaca)

OcHO8bl MOIEKYIAPHO-KUHemuyeckoil meopuu (9 u)

21 OcCHOBHbBIE NIOJIO’KEHUS MOJIEKY JISIPHO-KMHETUYECKOH Teopuu. bpoyHoBCKkoe |
newkenue. Auddysus

2 XapakTep ABIKEHUS U B3aUMOJENCTBHS YacTHUll BelnecTsa. Moenu CTpoeHust |
ra3oB, KUAKOCTEH U TBEPIBIX TEl

23 Macca monekyn. Konuuectso Bejectsa. [loctossHHass ABorazipo 1

iy Tennosoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp |
Henbcus

25 Uneanbneiii raz B MKT. OcHoBHOe ypaBHeHue MKT 1

26 AOGcomoTHas TeMIIepaTypa Kak Mepa CpeHell KHHETHIECKOH SHEPTHH ABIKEHUS |
MoJiekyJ. YpaBHeHue Menneneesa-Knaneripona

27 3akoH [lansroHa. 'a30BbIe 3axoHbI. M30MpoLiecchl B HeanbHOM raze U ux |
rpaduueckoe MpeacTaBIeHUe

)8 JlaGopaTopuas pabora Ne2 «lccrnenoBanue 3aBUCUMOCTH MEXAY NapaMeTpamMu |
COCTOSIHUS Pa3peKEHHOIO ra3a»

29 KonTpoabnasi padotaNe2 no teme «(JCHO8bl MOJIEKY/IAPHO-KUHEMUUECKOU 1
meopuuy

OcHogvl  mepmoounamuxu (10 uacoe)

BHyTpeHH:s1 SHEPrHsl TEPMOIMHAMHYECKOH CUCTEMBI U CIIOCOOBI €€ N3MEHEHHSI.

30 Konmuectso TermnoTe! u pabota. BHYTpeHHsIs1 S3HEPTHS OMHOATOMHOTO HACATIBbHOTO 1
rasa

31 Bunsl Teronepenauu 1

32 VY nenbHas TEIUIOEMKOCTD BellecTBa. KOMMYecTBO TEIUIOTHI TPH TEIUIoNepeaye. 1




AnuabaTHbIi nporece

33 IlepBelii 3aKOH TEPMOAUHAMUKY U €r0 NPUMEHEHUE K U30MpoLeccaM 1
34 HeobparumocTts nponeccos B mpupoze. BTopoli 3akoH TepMOANHAMUKHI 1
35 ITpunuun neiictus u KIIJ{ TennoBoil MmamumHbl 1
36 Muxkn Kapuo u ero KIT/{ 1
37 DKoJorHyYecKue MPOoOIEMBbI TETNIOIHEPTETUKU 1
38 Ob6obmaromuii ypok «Monekyssipaas ¢pusnka. OCHOBBI TEPMOINHAMUKI 1
39 KonTtpoabnasi padora Ne 3 mo reme «Mosekynapuan ¢uzuka. Ocnosot 1
MePMOOUHAMUKU)
Azpezamnvle cocmoanus eeuiecmea. Pazoevle nepexoowl. (5 uacoe)
40 [Tapoobpa3oBanue u KoHneHcauus1. Mcnapenue u kureHue 1
41 AOCOIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTb BO3Ayxa. HachIeHHbIH map 1
4 Teepnoe teno. Kpucrammmueckne u amopdHbie Teaa. AHU3OTPOIHS CBOUCTB !
kpuctannos. XXuakue kpucrajuibl. COBpeMEeHHbIE MaTepPHAJIbI
43 [InaBnenue u kpucTau3anus. Y nenbHast Teriora miasieHus. CyOaumanmst 1
44 YpaBHeHue TeraoBoro danaHca 1
OCHOBBI JJIEKTPOJJMHAMMUKMH (22 yaca)
Inexmpocmamuxa (10 uacog)
45 DneKTpu3anus TeNl. DJIeKTPUIECKUH 3apsia. JIBa BUIa 3IeKTPUIECKUX 3aPsIOB 1
46 IIpoBOAHUKH, AUBJEKTPUKH U MOy TPOBOAHUKHU. 3aKOH COXPAHEHUS |
3JIEKTPUUECKOrO 3apsiia
47 BsaumopercTaue 3apsanoB. 3akoH KynoHa. TodeuHBIN 3JIEKTPUIECKIH 3aPsizt 1
43 HanpsokeHHOCTD 3eKkTprdeckoro mosst. [IpuHIMn cyneprno3unmuy 3JeKTPUIeCKIX |
nojied. JINHUM HanPsDKEHHOCTH
49 Pabora cun snekTpoctaTuueckoro mois. [Torenuuman. Pa3HOCTh MOTEHLIMANIOB 1
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IIpoBOAHUKH U QUBNEKTPUKHU B 3JIEKTPOCTATUUECKOM Noje. JusnexTpudeckas

50 1
NPOHUIIAEMOCTh

51 DnektpoeMkocTb. KoHneHcaTop. DNeKTPOEMKOCTh IJIOCKOTO KOHASHCATOPA. !
DHeprus 3apsKEHHOrO KOHJeHcaTopa

52 KonTpoabnasi padora Ne 4 o teme «iiekmpocmamuka» 1
[IpurIMI KEHCTBHUS ¥ TPUMEHEHHE KOHIEHCATOPOB, KOMMMPOBAJIBHOTO aIlapara,

53 CTpYHHOTO NMpUHTEpa. DNEeKTPOCTaTUYECKas 3alIuTa. 3a3eMIIeHHE 1
3JEKTPONPHOOPOB

54 JladopaTopuas padora Ne 3 "V3mepenue 31eKTPOEMKOCTH KOHAeHCaTopa" 1

Ilocmoannsiit 31exkmpuueckuii mox. Toxu 6 paziuunvix cpeoax. (12 uacoe)

55 DNeKTpUUecKUil TOK, ycioBusl ero cyiectsoBanus. [locTosiHubIl Tok. Cuma Toka. |
Hanpsxenune. Conporusinenue. 3akod OMa A yuacTKa Lenu

56 [TocnenoBaTenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE MTPOBOIHUKOB. !
Jlaboparopras padota «3ydeHne CMEIIaHHOTO COSUHEHHS PE3UCTOPOBY

57 PaboTa 1 MOITHOCTE 3JEKTPUIECKOro Toka. 3akoH Jlkoysa-JleHa 1
3axon Oma 11 ToHOH (3aMKHYTOH) siekTprueckoii nenu. Koporkoe

58 3aMBIKaHUE. !
JlaGopaTopuas padora Ne 4 «M3mepenue DJ1C ucToUHNKA TOKA U €r0
BHYTPEHHETO COMPOTHBIICHHUS»

59 DNeKTPOHHAS TPOBOAUMOCTD TBEPBIX METAJIOB. 3aBUCUMOCTb CONPOTUBIICHHUS |
METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOANMOCTD

60 DNeKTPUIECKHH TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TonynpoBogHUKH, X COOCTBEHHAs M TPUMECHAst MPOBOAUMOCTh. CBOMCTBA p— !
n-niepexoza. ITomynpoBonHUKOBBIE TPUOOPHI

2 DNEeKTPUIECKHH TOK B PACTBOPAX U PACIIaBaX 3JIEKTPOJIHUTOB. !
DNEeKTPONUTHYECKAs JUCCOLMALUA. DIEKTPOIN3

63 DNIEKTPUYECKUH TOK B ra3ax. CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBIN Pa3Psil. 1
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Monnus. I1mazma

64 KonTpoabnasi padora Ne S o Treme "Inexmpoounamura” 1

65 DekTpudecKkre NPUOOPbI U YCTPOUCTBA U UX MPAKTUYECKOE MPHUMEHEHHE. !
IIpaBuia TEXHUKHU O€30MaCHOCTH

66 O6o0maromuii ypok « MexaHukay 1

67 Ob6obmaromuii ypok «OCHOBBI  TEPMOIUHAMHKID 1

68 O6o6maromuii ypok « OCHOBBI 3JIEKTPOTTHAMUKID) 1

OO01mee KOIMYECTBO YaCOB IO MPOTrpaMme 68
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUME 11 KJIACC

Ne HAata IIpumeuanne
n/n Conepxanue MaTepHaia Kous-Bo
4acos
nan dDakrt
IJIEKTPOJJMHAMMUKA (11 uacos)
Macnummnoe noe. InekmpomazHumuan unoykuusa (11 uacos)
1 ITocTosiHHBIE MarHUTBI U UX B3auMonecTBre. MarauTHoe nose. Bektop 1
MarHUTHON MHAYKUMH. JINHUYM MarHUTHOW UHAYKLIHH
) MarunutHoe noJie NpoBogHUKa ¢ TokoM. OnbIT Dpcrena. Bzaumoneiicteue 1
POBOJHUKOB C TOKOM
3 JlaGopaTopuas padora Nel 1
«HM3yueHne MarHUTHOT'O MOJISl KATYLITKH C TOKOM)
JlelicTBr€ MarHUTHOTO TIOJIsI HA MPOBOAHUK ¢ TOKOM. Cujta Amriepa.
4 JlaGopaTopHas padora Ne2 1
«HccnenoBanne neHCTBHSI MOCTOSTHHOTO MArHUTA HA PAMKY C TOKOM)
JleiicTBHE MarHUTHOTO ITOJISl HA ABIIKYINYIOCS 3apPsDKEHHYIO YaCTHUILY.
5 Cuna JlopeHua. 1
Pabota cuyel Jlopenna
6 DnexTpoMarHuTHas HHAYKIHS. II0TOK BEeKTOpa MarHUTHON MHAYKLIUH. 1
OJC nanykimn. 3aK0H 3J€KTPOMAarHUTHON HHAyKInn Papanes
7 JlaGopaTopHas padora Ne3 1
«HccnenoBanue siBICHUS SJIEKTPOMATrHUTHOW WHTYKITHFD
3 HUnnyxrusHOCTb. SBneHue camounaykuuu. 3/1C caMouHayKIuu. 1
DHeprusi MArHUTHOTO MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE T10JIe
TexHUUECKHe yCTPOUCTBA M X MPUMEHEHHE: MOCTOSTHHBIE MAarHUTBHI,
9 3JIEKTPOMArHUTBI, 3JIEKTPOIBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII, 1

HWHAYKIHWOHHAas M€Yb
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10 Ob6obmaromuii ypok « MarHUTHOE TIOJI€. DIEKTPOMATHUTHASI HHAY KLIUSD) 1
11 KounTpoabHas pabora Nel 1
KOJIEBAHUSA 1 BOJIHBI ( 24 yaca)
Mexanuueckue u 1eKkmpomazHummsle Kojaebanus (9 uacoe)

12 Cobonnble Mexanndeckne konebanus. ['apMoHndeckue konebanus. 1
YpaBaeHue rapMoHndeckux konedanuil. IlpeBpamenne snepruu
JlaGopaTtopnas pa6ora Ne4

13 «HccnenoBanne 3aBUCUMOCTH NIEPHOJIA MAJBIX KoJieOaHH rpy3a Ha HUTH 1
OT JJIMHBI HUTH M MacCChI TPy3ay
Konebarenbubir KOHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B

14 U/IeabHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHHYECKUMHU 1
U 3JIEKTPOMArHUTHBIMHU KOJIeOaHUSIMU

15 @opmyna TomcoHa. 3aKOH COXPAHEHHs SHEPTUHU B UIEATLHOM 1
K0J1e0aTeIbHOM KOHTYPE
[IpencraBnenue o 3aryxaromux konedaHusx. BeiHyKneHHbIe

16 MexaHudeckue konebanusi. PesoHanc. BeIHy KIeHHBIE 3I€KTPOMArHUTHBIE 1
KosebaHus
ITepemennbd Tok. CHHYCOMIANBHBIA IEPEMEHHBIH TOK. MOIITHOCTB

17 NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JIEUCTBYIOIIEeE 3HAUEHUE CHUIIBI TOKA 1
U HANPSDKEHUS

13 Tpanchopmarop. [TponsBoacTso, nepenava u norpedeHne 1
3JIEKTPUYECKON SHEPTUH

19 Y CTpOHMCTBO U MPAKTUIECKOE MPUMEHEHHE SJIEKTPHUECKOTO 3BOHKA, 1
reHepaTopa NepeMEeHHOr0 TOKA, JIMHUH dJIeKTpornepenay

20 DKOJIOTHYECKUE PUCKH MPH MPOU3BOACTBE dJIeKTposHeprun. Kynprypa 1

HCIMOJIb30BAHHS SJICKTPOSHEPTHUU B HOBCGHHGBHOI/IVXI/ISHI/I

Mexanuueckue u 31eKmpomMazHuUmMHble 80JHbL (5 uacos)
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MexaHudeckue BOJIHBL, ycioBust pacnpoctpanenus. Ilepuon. Cxkopoctsb 1

21
pacnpocTpaHeHus! U JUIMHA BOJHbL IlonepeyuHble U IpOAOIbHbBIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Bricota ToHa. TemOp 3Byka 1

3 DNIeKTPOMAarHUTHBIE BOJIHBI, IX CBOUCTBA M CKOpPOCTh. [llkana 1
3JIEKTPOMArHUTHBIX BOJIH

24 ITpyHUMOBI PAANOCBSI3U U TEIEBUACHUS. Pa3BUTHE CPENCTB CBSI3H. 1
Panunonokanus

25 KounTpoabHas pa6ora Ne2 1

Onmuxka (10 uacoe)

26 IIpsimonuHeENHHOE pacnpOCTPAHEHUE CBETA B ONHOPOIHOM Cperne. 1
Toueunslil ICTOUHUK cBeTa. Jlyu cBeTa

27 OTpaxenune cBeta. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHne n3o0pakeHun 1
B [IJIOCKOM 3€pKaje

)3 IIpenomnenue ceeta. IlogHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi yron 1
MIOJIHOTO BHYTPEHHEr0 OTPa’KEeHUs!

29 JlaGopaTopHas padora NeS 1
«3mepenne nokaszaress NpeJoMJIEHHUs CTEKJIay

30 JIunzel. [Toctpoenue n3obpakenuii B nuH3e. POpMyta TOHKOH JTUH3BL 1
Y BennueHue JUH3bI

31 JlaGopaTopHas padora Ne6 1
«Hccnenoanre CBONCTB M300paskeHUN B JIMH3AX)

39 Hucniepcus ceera. CinoxHbIi coctaB Oenoro csera. Liser. 1
JlaGopaTopuas padora Ne7 «Habnronenune nucnepcuu CBeTa»

33 Wnreppepenuns csera. Judpakuus ceeta. AudpakuponHas pemeéTka 1
ITonepeuHocts cBeTOBBIX BONH. [lonspusanus ceeta. OnTudeckue

34 nprOOPHI M YCTPOICTBA U YCIOBUS UX O€30MaCHOTO MPUMEHEHUSI. 1
['paHuUIBl IPUMEHUMOCTH KJIACCHYECKON MEXaHUKU

35 KourposbHas paGora Ne3 1

OCHOBBI CIEIIMAJIBHOI TEOPUI OTHOCHUTEJIbHOCTH (4 uaca)
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OTHOCUTEILHOCTD OOHOBPEMEHHOCTH. ?)aMeI[J'IeHI/Ie BPEMCHHU U 1

36
COKpallleHue JIJIMHbI

37 IToctynaTel ciennaabHON TEOPUH OTHOCUTEIBHOCTH. 1

38 DHeprus 1 UMIYJIbC PENATUBIUCTCKON YacTULIbL. CBSA3b MacChl C SHEPTHENH 1
U UMIYJbCOM. DHEprus MOKOsl

39 @®oronbl. Popmyina [lnanka. DHEprus u uMiysasc GoToHa 1

KBAHTOBASI ®U3HUKA (15 4acos)
Dnemenmpl K6aHmoeoii onmuku (6 uacoe)

40 OTtkpertre u uccienosanue Gorosdpdexra. Omerter A. I'. Ctonerosa 1

41 3akonbI pororddexra. YpapHenune JuHimrerna st Gotodddexra. 1
«KpacHas rpanuna» gorospdexra

42 Hasnenne cera. OnbiTel I1. H. Jlebenesa. Xumuueckoe nelicTBre CBETa 1

43 TexHUUECKHE yCTPOICTBA U MPAKTHYECKOE PUMEHEHHE: (POTOIJIEMEHT, 1
¢dboTomaTumk, coHeUHas1 OaTapesi, CBETOINON

44 Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuio 0-4acTHll. 1
IInanerapHas MOfeNb aTOMa

45 KourposbHas paGora Ned 1

Cmpoenue amoma (4 uaca)

46 IMocrynate! Bopa 1

47 Wznyuenne n nornouieane GOTOHOB MPH MEPEXOIe aTOMa C OJHOTO 1
YPOBHs 3HEPTUH Ha APYroi. Bunel cnektpos

48 BonHossie cBoiicTBa yacTun. Bosnsl ne bpowns. KopryckynsapHo- 1
BOJIHOBOH nyann3M. CTIOHTaHHOE U BBIHYKACHHOE U3JTYYCHHE

49 OTtkpeiTue paguoaktuBHOCTH. OmbITHI Pe3epdopaa mo onpeneneHnro 1
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COCTaBa PaJIMOAKTHBHOIO M3JTyYEHUsI
AmomHnoe a0po (5 uacos)

50 Caoiictpa anb(a-, Oera-, ramma-u3aydeHus. BinsHue panuoakTHBHOCTH 1
HA JKUBbIE OPTaHU3MBI

51 OTkpeITHE IPOTOHA U HelTpoHa. M3oTomel. Anbda-pacnan. DNeKTPOHHBIH 1
U TIO3UTPOHHBIN Oeta-pacnaa. I'amma-uznyyenne

57 DHeprus cBsi3u HyKJIOHOB B siipe. SnepHble peakunu. SnepHbIN peaxkTop. 1
[TpoOneMbl, TEPCIEKTHBBI, YKOJIOTHIECKUE ACTIEKThI SIAEPHOH YHEPTETHKU
DnemeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA. MeTobI HAOIIOACHUS 1

53 pPETUCTpALNH 3JIEMEHTAPHBIX YaCTHII. 1
JKcnepuMeHTAIbHAA (J1a0opaTopHasi) padoTa Ne8
«MonenupoBaHue palMOAKTHBHOTO Pacragay

54 KourposbHas paGora Ne5 1

QJIEMEHTBI ACTPOHOMHWU U ACTPODPU3UKMU (7 yacon)

55 Bun 3Bé3nHoro Heba. Co3Be3ams, sipkue 3BE3/bI, TUIAHETHI, UX BUJUMOE 1
neukenue. ConHevHas cUCTEMA

56 Connue. ConHeunast akTuBHOCTb. McTounnk sHeprun CostHIa U 3B€31 1

57 3Be371bl, UX OCHOBHBIC XaPAKTEPUCTUKU. 3BE3IbI TNIABHOU 1
NOCJIE0BATEIbHOCTH.

53 BryTpennee crpoenne 38€31. COBpeMEHHBIE IPEACTABICHUS O 1
NPOUCXOKACHUH 1 3BosroLH COJHLIA U 3BE31

59 Mineunb [1yTe — Hamma I'anakruka. [lonoxxenne u nemwkenue ConHua B 1
Ianaktuke. [Nanaktuky. YepHble IBIPHI B siApax TajJakTHK

60 Bcenennasi. Paz0eranue ranaktuk. Teopust bonbmoro B3pbisa. 1
PennkToBOE M3nyueHne. MerarajakTHKa

61 Hepewmennblie mpobiemMbl aCTPOHOMHUU 1
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OBOBIHIAIOIIEE ITOBTOPEHME (7 uaca)

62 HToroBasi KOHTpOJIbHas1 padoTa 1
O06o0maromuii ypok. Posb U3k 1 aCTpOHOMUU B 5 KOHOMHYECKOM,

63 TEXHOJIOTUYECKOM, COLIMAIbHON U 3THYECKOH chepax mesTenbHOCTH 1
YeJIOBEKa

64 O06o0maromuii ypok. Posb ¢pu3uku 1 aCTpOHOMUU B COBPEMEHHOM 1
HAay4HOM MHpE

65 Ob6obmaromuii ypok. Ponb pusnueckoii Teopun B pOpMHPOBAHUU 1
NpeACTaBIeHUH O (PU3NIECKON KapTHHE MUPa

66 Ob6obmaromuii ypok. Mecto ¢puzndeckoi KapTHHBI MUpa B 001IeM psiy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOIE

67 O0o01eHne MpOHASHHOTO MaTepUaa 1

68 Hrorossiii ypok 1
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NPOBEPAEMbIE TPEFOBAHUA K PE3YJ/IbTATAM OCBOEHWA OCHOBHOW OBPA3OBATE/IbHOM

NPOrPAMMBI

10 KJIACC

Kopg

npoBepAeMoro

pesyabTaTa

MpoBepseMble NpeAMeTHbIE pe3yabTaTbl 0CBOEHUS OCHOBHOIA

obpa3oBaTe/ibHOI NporpaMmMmsbl cpegHero obuiero obpasoBaHus

10.1

JeMoHCTpUpoBaTk Ha NpUMepax posib U MecTo GU3UKKU B GOpMUPOBAHWUA
COBPEMEHHOM HayYHOMN KapTUHbI MUPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU U

TEXHO/IOTUIA, B NPaKTUYECKOWN AesATENBHOCTU SItoAEN

10.2

YunTblBaTh FpaHULLbl MPUMEHEHUS U3YUYEHHbIX GUINYECKUX MOJENeN:
MaTepuasibHas ToUKa, MHepLUMabHas cucTeMa oTcYéTa, abCcosIloTHO TBEPAoE
Teso, uaeasbHbli ras; MoJesiu CTPOEHUS Fa3oB, XUAKOCTEN N TBEPAbIX TeJ,

TOYEUHbIN SNEKTPUYECKUA 3apA, - MPU pelleHnn GU3nYeckmx 3aaad

10.3

PacnosHaBaTb dpUsmnyeckme aeaeHns (Npouecchbl) M 06BLACHATb UX Ha OCHOBE
3aKOHOB ME&XaHMKM, MONEKYSPHO-KMHETUUYECKON TEOPUM CTPOEHMS BELLECTBA U
3/1EKTPOAMHAMUNKK: paBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOIMHENHOE
ABUXKEHUE, cCBOBOAHOE NafleHNE TEN, ABUKEHMUE MO OKPY>KHOCTU, MHEPLIUA,
B3anMoencTeune Ten; auddysuns, 6poyHOBCKOEe ABUKEHME, CTPOEHUE
YKUAKOCTEN U TBEPABIX TEN, U3MEHEHWe 06bEMA TEN NPU HarpeBaHUK
{oxnaxkaeHnn), TensoBoe paBHoBecUe, UCMapeHne, KOHdeHcauums, niaasaeHue,
KpUCTannusaums, KUneHue, BAaXKHoCTb BO3Ayxa, NOBbILIEHWE AaB/IEHUS Fa3a
NpW ero HarpeBaHMM B 3aKPbITOM COCY/lE, CBA3b MeXAy NapaMeTpamiu

COCTOAHUA ra3a B N3oMnpoueccax; a1IeKTpmnsauuma T1en, B3aMMOAeVICTBMe 3apAanos

10.4

OnucbiBaTb MexaHNYeCKoe ABUXKEHME, UCMNOJb3YS d)VI3VI'~IeCKVIe BE€/INYUHBI:
KOooOpAWuHaTta, nyTb, nepemMelleHne, CKoOpocCTb, YCKOpeHMe, MacCa Tena, C1na,

MMNYAbC T€Na, KUHETUYECKAasA IHEPTInuA, NoTeHunajibHada aHeprnda, MexaHn4yecKas




paboTa, MexaHM4YecKas MOLLHOCTb; MPU onMcaHUM NPaBUILHO TpaKToBaTh
GUINYECKMNIA CMBICA UCTMOBb3YEMBIX BESIMUYUNH, X 0603HAYEHUS U eINHNLbI,
HaxoAuUTb GOPMYJIbl, CBA3bIBaIOLLME AAHHYIO GUINYECKYIO BEAMYMHY C APYTUMMU

BeJ/INYNHaAMU

10.5

OnMcbIBaTh M3YyYEHHbIE TEMN/IOBbIE CBOMCTBA TEN U TEMNJIOBbLIE SIBAEHUS,
MCNonb3ys GU3NYECKUE BESIMUUHDI: AABJEHWE rasa, TeMnepaTypa, cpeHss
KMHETUYECKAA IHEPTUSI XaOTUYECKOTO ABUXKEHMUS MOJIEKY A,
cpefHeKBapaTUYHasi CKOPOCTb MOEKY, KOJIMYECTBO TEM/IOTbI, BHYTPEHHSIS
3Heprus, pabota raza, KoOapodOULMEHT NONAE3HOIO AENCTBUS TENJOBOTO
ABUraTens; Npu onnMcaHmMM NpaBUJIbHO TPAKTOBaTh GUINYECKUIA CMbICA
MCNONAb3YEMBIX BENMYMH, UX OBO3HAYEHUS U EANHULI, HAXOAUTb GOPMY/ib,

CBA3bIBaOLWME JaHHYIO GU3MUECKYIO BEJIMUYNHY C APYTUMU BEJIMYMHAM

10.6

OnucbIBaTh U3YUYEHHbIE 3NIEKTPUYECKME CBOMCTBA BELLLeCTBa U 1eKTpUYecKkmne
aBAeHns (Npouecchl), UCMob3ys GU3NYECKNE BENNUYNHBI: SNEKTPUYECKUIA 3apaa,
3/IeKTpUYecKoe nose, HanpsKEHHOCTb NOAS, NOTEHLMAN, Pa3HOCTb
NoTeHLNaN0B; MPU ONUCAaHUKU NPaBUALHO TPAKTOBaTh GU3UUYECKUIA CMbICA
NCMOJIb3yeMbIX BEJIMYMH, X 0B03HAUYEHUS U e AMHULI; YKa3biBaTb GOpMY/bl,

CBA3bIBaOLIME JaHHYIO GUMYECKYIO BEMUYNHY C APYTUMW BEANYMHAMU

10.7

aHaM3MpoBaTb GU3MYECKUE NPOLLECCHI U SIBAEHUS, UCMOb3YS PU3MUHECKME
3aKOHbI M NPUHLUMNbI: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l n 11l 3aKoHbl HblOTOHa,
3aKOH COXpaHeHWNs MEXaHUYECKOM SHEPTUN, 3aKOH COXPaHEHUS MMMYAbCa,
NPUHLLUM CYNEPNO3NLUK CMA, MPUHLUMM paBHOMNPaBUA MHEPUMAbHbIX CUCTEM
OTCYETA; MOSEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHNS BELLLECTBA, Fa30Bble
3aKOHbI, CBS3b CPpeHEN KUHETUYECKOM SHEPTUU TEMJIOBOTO ABMYKEHWNS MOJIEKY
C abCOo/IIOTHOM TEMMEepPATYPO, NEPBbI 3aKOH TEPMOAUHAMUKN; 3aKOH

COXpPaHEeHNA 3/IEKTPUYECKOTO 3apsja, 3aKoH KysioHa; NpM 3TOM pasanyaTb
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C/I0OBECHYHO d)OpMYJ'IVIpOBKy 3aKOHa, ero MateMaTnyecKoe BbipaXXeHne N ycs1oBus

{rpaHuLbl, 061aCTU)} NPUMEHUMOCTH

10.8

O6BACHATbL OCHOBHbIE MPUHLUMMbI AEACTBUSA MaLLWH, NPUGEOPOB N TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUSA UX 6@30MacHOrc UCNo/Ib30BaHUS B

I'IOBCGLI,HGBHOVI XKNU3HN

10.9

BbIMOAHATEL 3KCNEPUMEHTLI MO UCCAEA0BaHUIO GU3NYECKUX SBIEHUI U
MPOLLECCOB C UCMO/Ib30BaHNEM MPAMbIX M KOCBEHHbIX U3MEpPEHWIA; MpU 3TOM
dbopMynnpoBaTh NpobaeMy (3agauy) U rMNoTesy yd4eBHOTo 3KCMepUMEHTa,
cobUupaTh YCTaHOBKY U3 NpeaoXKeHHoro obopyaoBaHus, NpoBOAUTE OMbIT U

$bopMYINPOBaTh BbIBObI

10.10

OcCyLLeCTBAATL NPAMbIE U KOCBEHHbIE U3MEPEHUS d)VI3VI'-IeCKVIX BE€J/INYUH; NPpU
3TOM BbI6VIpaTb OonTUMasbHbIA cnocob NM3MepeHnda N NCnosib3oBaTb M3BECTHLIE

MeTo/bl OLLEHKM MOrpeLLHoCcTEN N3MepeHNi

10.11

NccneposaTtb 3aBUCMMOCTN MEXKOY d)VI3VI'-IeCKVIMVI BeJ/INHNHaAMM C
MCMNoJ/Ib30OBaHNEM NPAMbBIX M3MepeHMVI; MPWY 3TOM KOHCTPYMUPOBATh YCTAHOBKY,
d)VIKCVIpOBaTb pe3ynabTaTthl I'IOJ'Iy’«-IGHHOVI 3aBUCMMOCTUN d)VI3VI'~IeCKVIX BEJ/INYNH B

BUAe TabsinL, U rpadUKoB, AenaTh BbIBOAbI MO pesyibTaTaM UccieoBaHUs

10.12

CobtogaTh Npasusa 6esonacHoro Tpyaa npu NpoBeaeHnn UccneoBaHuii B
paMKax y4e6HOro aKkcnepuMeHTa, y4ebHOo-UCCNeA0BaTeIbCKOM U MPOEKTHOM
AeATeSIbHOCTU C UCMOJ/Ib30BaHUEM U3MEPUTESIbHbIX YCTPOMCTB 1 labopaTopHOro

obopyaoBaHus

10.13

PeliaTb pacyéTHble 3a4a4M € IBHO 3aJaHHON GDU3NYECKON MOAESbIO, UCMO/b3YS
dU3nYecKne 3aKOoHbI U NMPUHLUMBI; Ha OCHOBE aHa/IM3a YC/I0BUS 3a4a4n
BbI6UPaTh HDU3NYECKYIO MoJe/lb, BblAENATb GU3NYEecKne BESIMUYNHBI U GOPMYIIbI,

HeobxoaMMble A5 eé pelleHus, NPOBOAUTEL PacUEThl U OLLEeHUBaTb peaslbHOCTh
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NOJIYY4EHHOTO 3Ha4YeHUA ¢M3MH€CKOVI BE€J/IMYNHbI

PelaTb Ka4yeCTBEHHbIE 3a4a4M: BbICTPAaNBaATb JIOTUHECKMN HEMPOTUBOPEUMBYIO

10.14 LLEMOYKY pacCy>XAEHWNIA C ONOPOI Ha U3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
dU3NYECKMNE ABNEHNS
Wcnonb3oBaTk NpU pellieHUN y4eBHbIX 3a1a4 COBpeEMEHHbIE MHDOPMALIMOHHbIE
TEXHONOTMU A1 NOUCKA, CTPYKTYPUPOBaHUS, MHTEPNPETaLMN U NpeaCcTaB/eHUs
10.15
YYebHOWM U Hay4HO-NONYASPHON MHPOPMAaLIUK, MONYYEHHON U3 Pa3INYHbIX
WMCTOYHUKOB; KPUTUUYECKU aHaNIM3NPOBaTh NOJydaeMyto MHbOpMaLLMIo
MpuBOAMTE NPUMEPDI BKaAa POCCUIACKNX U 3apyBeXKHbIX YUEHBbIX-ODU3UKOB B
10.16 pa3BUTUE HaYKU, O6BSICHEHME NPOLLECCOB OKPYXKAloLEro MUpa, B pasBUTUE
TEXHUKW U TEXHOIOTUIA
Mcnonb3oBaTk TEOPETUYECKME 3HAHMSA MO GUIMKE B NOBCEAHEBHOM XXU3HWN A5
obecneyeHunst 6e3onacHOCTM NpKU obpaLleHnK ¢ NpubopaMmn 1 TEXHUYECKMMMU
10.17
YCTPOWCTBAMM, A5 COXPAHEHMS 3A,0POBbS U COBAAEHUS HOPM
3KOJ/IOMMYECKOTo NoBeeHUS B OKpYXKaloLLen cpeae
PaboTaThk B rpynne ¢ BbINOJAHEHUEM Pa3/IMYHbIX COLMASbHbIX POJIEN,
naaHMpoBaThb PaboTy rpynnbl, PaLMOHAIbHO pacnpeaensaTb 0653aHHOCTU U
10.18 NAaHUPOBATb AESATENBHOCTb B HECTaHAaPTHbIX CUTYaALIUSAX, aleKBaTHO OLleHUBaTb
BK/1aj, KaXK,0ro U3 Y4aCTHUKOB Fpynnbl B PELIEHWE pacCMaTpPUBAaEMOIA
npo6nemsl
11 KNACC
Kop
lNpoeepseMble NpeaMeTHbIE Ppe3y/ibTaTbl 0CBOEHUS OCHOBHOM
NpoBepsAeMoro
obpa3oBaTesibHOI NporpaMmMmsbl cpegHero obuiero obpasoBaHus
pesyabTarta
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111

JeMoHCTpUpoBaTk Ha NpUMepax posib U MecTo GU3UKKN B GOpMUPOBaHNUA
COBPEMEHHOM HayYHOMN KapTUHbI MUPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUIA, B MPAKTUYECKOWN AesTe/IbHOCTU NAEN, LLeIOCTHOCTb U eIUHCTBO

dU3NYECKoM KapTUHbI MUpa

11.2

YunTbIBaTh FpaHULLbl NPUMEHEHUS U3YUYEHHbIX GUINYECKUX MoAesiein: TOUEUHbIN
3/IEKTPUYECKUIA 3apaj, aaepHas Mofe/lb aToMa, HYK/IOHHasi MojleSlb aTOMHOTO

aapa Npy pelieHnn GUsnyecknx sagad

11.3

PacnosHaBaTb dpusmnyeckme aeaeHns (Npouecchbl) M 06BLACHATL UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAaMNKM U KBAaHTOBOM GU3NKMN: 31eKTpUYecKas
NPOBOAUMOCTb, TEM/OBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE AEeNCTBUS TOKa,
B3aUMOJENCTBUE MArHUTOB, 3/IEKTPOMArHUTHas MHAYKUUS, AeNcTBUE
MarHMTHOrO Mo Ha NPOBOAHUK C TOKOM W ABUXKYLIUIACA 3apaj,
3/IEKTPOMarHUTHble KosiebaHns 1 BOHbI, NPSMOJIMHEHOE pacnpocTpaHeHne
CBETa, OTPArKEHUE, NPESIOMAEHNE, UHTEpDEPEHLMA, ANDPAKLUS U NONsSpU3aLUS
cBeTa, Aucnepcus ceeTa, GoToaNEKTPUIYECKU a3 deKT (doToaddeKT), cBeToBoE
JaBfieHNe, BO3HUKHOBEHME SIMHENYATOIO CMEKTPa aToMa BoA0opoa,

ecrtecTtBeHHasa N UICKYCCTBEHHAaA PadNOaKTUBHOCTb

11.4

OnucbiBaTh U3YYeHHbIE CBOMCTBA BELLECTBA (3NEKTPUYECKNE, MarHUTHbIE,
onTUYECKUE, INEKTPUYECKYIO MPOBOANMOCTbL Pa3INYHbIX cpea) U
3/IEKTPOMarHUTHbIE ABIEHUS {NPoLLecchl), UCNob3ys GU3UYECKME BESINUUHDI:
3/IEKTPUYECKUIA 3apaj, CUa TOKa, SNEKTPUYECKoe HanpsKeHue, 3/1eKTpudeckoe
COMNpOTUBAIEHME, Pa3HOCTL NoTeHUManoB, JC, paboTa ToKa, UHAYKLUA
MarHUTHOro NoAs, cuna AMnepa, cuna JSlopeHua, MHAYKTUBHOCTE KaTYLLKM,
3HEPrus 3/1eKTPUYECKOro M MarHUTHOTO MOJIEN, NEPUC, U YacToTa KonebaHuii B
KonebaTe/IbHOM KOHTYpe, 3apsj, U c1sia TOKa B NMpoLecce rapMoHUYECKUX

ANNEKTPOMArHMUTHbIX KonebaHwmin, d)OKYCHOG paccTtosaHne 1 onTn4yecKas cunsa
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JINH3bI; NP ONMMCaHUN NPaBU/IbHO TPAKTOBAaTb ¢M3MH€CKMVI CMbICN
NCMNOJIb3yEMbIX BEJIMYNH, UX 0603Ha4YeHuMa n €ANHWLbI; YKa3blBaTb d)OpMYJ'IbI,

CBA3bIBaOLIME JaHHYIO GUMYECKYIO BEMUYNHY C APYTUMU BEANYMHAMU

11.5

OnucbiBaTh U3YUYEHHbIE KBAHTOBbIE SIB/IEHUS W MPOLLECChl, UCMOJb3ys
dU3nYecKne BeSIMUYNHbBI: CKOPOCTb 3/1IEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHbI U
yacToTa CBeTa, SHeprus U UMNy/sc GoToHa, Nepuog, noaypacnaja, sHeprus
CBSA3M aTOMHbIX fep; NPU oNMcaHUN MPaBUbHO TPAKTOBaTh GU3UUYECKUI CMbICA
NCMOJIb3yeMbIX BE/IMYMH, X 0B03HAUYEHUS U e AMHULbI; YKa3biBaTb GOpMY/bI,
CBA3bIBaOLME JaHHYIO GUUYECKYIO BEJNUYNHY C APYTUMW BEANYMHAMMU,

BbIHNC/IATb 3Ha4Y€HUNE ¢M3MHGCKOVI BE€J/IMYNHbI

11.6

AHannsnposaTtb GU3NYECKME NPOLLECCHI U SIBAEHUS, UCMOb3Ys GU3MYECKNE
3aKOHbI U MPUHLUNBI: 3aKOH OMa, 3aKOHbI NoCe0BaTEIbHOTO U
napanne/ibHoro coeMHeEHMUA NPOBOAHNKOB, 3aKoH [IxKoyns - JleHUa, 3aKoH
3/IEKTPOMarHUTHOM MHAYKLUUM, 3aKOH MPSMOJIMHENHOTO pacnpoCcTpaHeHMs
CBETa, 3aKOHbl OTPAyKEHMSA CBETA, 3aKOHbI NPEJIOM/IEHUSI CBETA, YpaBHEHWE
SMHLITENHA ana poToadpdeKTa, 3aKOH COXPaHEHUS SHEPTUN, 3aKOH COXPaHEH NS
MMNYbCa, 3aKOH COXPaHEHWSI IEKTPUUECKOTO 3apaja, 3aKOH COXpaHEeHUs
MacCoBOro YMca, NocTyNaTbl Bopa, 3aKoH pagnoaKTMBHOIO pacnaja; Npy 3ToM
pas/iMyaTh C/IOBECHYIO GOPMYSIMPOBKY 3aKOHA, EF0 MaTeMaTHUYeCKoe

Bblpa)keHue 1 yciaoBus (rpaHuLbl, 061acTn) NpUMEHUMOCTU

11.7

OnpeaenaTb HanpaB/eHWe BEKTopa MHAYKUMM MarHUTHOTO MOost MPOBOAHUKA C

TOKOM, CUJIbl AMMepa 1 cunbl JlopeHua

11.8

CTponTb M onucbiBaTb M3o6pa>+<eHV|e, Co3aBaeMoe MNJI0CKNM 3€epKaJioM, TOHKOM

JIMH30M

11.9

BbINOAHATL 3KCNEPUMEHTBI MO UCCAEA0BaHUIO d)VI3VI'-IeCKVIX ABNEHWUI U
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MPOLLECCOB C UCMO/b30BaHNEM MPAMbIX M KOCBEHHbIX U3MEPEHWIA; MpU 3TOM
dbopMynpoBaTh NpobaeMy (3agauy) U rMNoTesy y4eBHOTo 3KCMepUMEHTa,
cobupaTh YCTaHOBKY U3 NpeaoXKeHHOro obopyaoBaHus, NpoBOAUTE ONbIT U

$bopMYINPOBaTh BbIBObI

11.10

OcCyLLeCTBAATL NMPAMbIE U KOCBEHHbIE U3MEPEHUS d)VI3VI'-IeCKVIX BE€J/INYUH; NPpU
3TOM BbI6VIpaTb onTUMasbHbIA cnocob M3MepeHnda N NCnosib3oBaTb M3BECTHLIE

MeTo/bl OLLEHKM MOrpeLLIHoCcTeN N3MepeHnit

11.11

WNccneaosaTtb 3aBUCUMOCTU GU3UYECKUX BESIMUMH C UCMOJIb30BaHUEM NPAMBIX
N3MepeHUIt; NP 3TOM KOHCTPYMPOBATh YCTAHOBKY, GUKCUPOBaTh pe3y/bTaThbl
NoayYEeHHOM 3aBUCUMOCTN GU3MYECKUX BESIMYMH B BUaE Tabaul, 1 rpadUKoB,

AenaTtb BbIBOAbI MO pe3yabTaTaM nccieaoBaHnA

11.12

Cobntogath npasusa 6esocnacHoro Tpyaa npw NpoBeaeHnn UccneoBaHuii B
paMKax y4e6HOro aKkcnepuMeHTa, y4ebHOo-UCCNeA0BaTeIbCKO U MPOEKTHOM
AeATeSIbHOCTU C UCMOJ/Ib30BaHUEM U3MEPUTEIbHBIX YCTPOMCTB 1 labopaTopHOro

obopyaoBaHus

11.13

PeluaTb pacyéTHble 3a4a4m € IBHO 3aJaHHON GDU3NYECKON MOAESBIO, UCMO/b3YS
dbU3nYecKne 3aKOHbI U NMPUHLLUMBI; Ha OCHOBE aHa/IM3a YC/I0BUS 3a4a4n

BbI6UPaTh HDU3NYECKYIO MoJe b, BblAENATb GU3NYEeCcKNE BEIMUYNHBI U GOPMYIIbI,
HeobxoaMMble AN eé pelleHUs, NPOBOAUTEL PacUHEThl U OLEeHUBAaTb peaslbHOCTh

NOJIYYEHHOTO 3Ha4Ye€HUA ¢M3MH€CKOVI BE€J/IMYNHbI

11.14

PellaTb KayecTBEHHbIE 3aJa4K: BbICTPaNBaTh JIOTMYECKU HEMPOTUBOPEUYMBYIO
LLEMOYKY paccyXAeHNit ¢ onopoii Ha U3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U

d)VI3VI'~IeCKVIe ABAEHUNA

11.15

Mcnonb3oBaTh Npu pelleHnn Y4ebHbIX 3aa4 coBpeMeHHble UHOOPMaLMOHHbIE

TEXHOJIOTUK A8 MOUCKA, CTPYKTYPUPOBaHUS, UHTEPNPETaLMn U NpeacTaB/ieHns
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YYebHOWM U Hay4HO-NONYASPHON MHPOPMAaLIMK, MONYYEHHON U3 Pa3INYHbIX

UCTOYHUKOB; KPUTNYECKN aHaIN3NPOBaTh NoJIy4aeMyto VIHd)OpMaLI,VII'O

11.16

OBBACHATL MPUHLMMBI AeACTBUS MaLUWH, NPUEOPOB N TEXHUYECKUX YCTPOIACTB;

pa3an4yaTtb YCI0OBUA UX ©e30MacHOro UCrno/Ib30BaHUs B I'IOBCGLI,HGBHOVI XNU3HU

11.17

MpuBOAUTL MPUMEPBI BKNaJa POCCUNCKUX U 3apYBEXKHbIX YYEHBIX-PUINKOB B
pa3BUTUE HaYKN, B 06BSACHEHWE NPOLIECCOB OKPYXKaloLWEro Mupa, B pa3sutne

TEXHUKM U TEXHONOTUM

11.18

Mcnonb3oBaTk TeopeTUdeckne 3HaHus No GU3nKe B NOBCeAHEBHOMN XMU3HW A1
obecneyeHns 6ezonacHoOCTU NpKU obpalleHnn ¢ NpUubopamMu N TEXHUYECKUMIA
YCTPOMCTBaMMU, A5 COXPaHEeHUs 30pOBbs U cOBMOAEHNS HOPM

3KOJIOTMYECKOTO NoBeAeHUS B OKpPYXKaloLen cpesie

11.19

Pa6oTaThk B rpynne ¢ BbINO/AHEHUEM Pa3/IMYHbIX COLUABLHBIX POE,
NaaHUpoBaTk paboTy rPynMbl, pauMoHaNbLHO pacnpeaensTs 0693aHHOCTU U
NJaHNPOBaTh AEeATE/IbHOCTb B HECTaHAAPTHbIX CUTYaLIUSIX, afeKBaTHO OLEeHNBaThb
BKJIa /L, KaXKA,0ro U3 Y4aCTHUKOB FPyNMbl B pelleHne paccMaTpuBaeMoi

npo6nemsl

NPOBEPAEMbIE S/IEMEHTbI COAEPXKAHUA

10 KJIACC
Kopg
Kopa npoeepsaemMoro sneMeHTa | lpoeepsaeMble 31eMeHTbl coaepiKaHUA
pasaena
OU3NKA N METOAbl HAYYHOT O NMO3HAHKA
®usnKa - HayKa o npupoae. Hay4Hble MeTobl
1

1.1

MO3HaHWA OKpYXatoL,ero Mmmpa. Posb skcnepmmeHTa

W TeEOpUM B NpoL.ecce NO3HaHWUS NpUpoabl.
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JKCNepuMeHT B PU3NKe

1.2

MogaennpoBaHue GU3NYECKUX ABSIEHUIA U NPOLLECCOB.
HayuHble runoTesbl. PU3MUYECKNE 3aKOHbI U TEOPUM.
IpaHuULbl NPUMEHNUMOCTU GUINUYECKMUX 3AKOHOB.
MpUHUMN cOOTBETCTBUSA. PONb M MecTo GU3MKN B
$dOpPMUPOBAHUN COBPEMEHHOM HaYYHOM KapTUHBbI

MWpa, B NPaKTUYECKOW AeaTe/IbHOCTU el

MEXAHNKA

2.1

KNHEMATUKA

211

MexaHnyeckoe gemxeHue., OTHOCUTENBHOCTb

MeXaHMYEeCKOoro ApmxeHuns. CUcTeMa OTCUETa.

TpaekTopus

2.1.2

MepeMelleHne, CKopocTb (CPeaHsAs CKOPOCThb,
MrFHOBEHHAasi CKOPOCTh) U YCKopeHWUe MaTepuasibHoM
TOYKM, X NPOEKLIMN Ha OCU CUCTEMBI KOOPAMHAT.

CnioXeHue nepemMeLleHUin U CNIoKEHNE CKopoCTei

2.1.3

PaBHOMepHOE U paBHOYCKOPEHHOE NPSAMOoJIMHEHoe
ABuxKeHue. MpadUKN 3aBUCUMOCTU KOOPAUHAT,
CKOPOCTU, YCKOPEHUS, NYTU U NepeMeLLeHNs

MaTepmaanoﬁl TOYKHU OT BPEMEHU

2.1.4

Ceo6oiHoe NajeHne. YcKopeHue cBo6oaHOro

naaeHmA

2.1.5

KpuBonuHeHoe ABUXKeHWe. PaBHOMepHoe
JBUXeHMe MaTepuasibHOM TOUKU MO OKPYXHOCTW.

YrioBasi CKOPOCTh, JIMHEHAas CKopocTk. MNepuos, U
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yacToTa. LieHTpocTpeMuTelbHoe YCKopeHue

TexHuYecKue YCTpOICTBa: CMIUAOMETP, ABUKEHUE

2.1.6
CHapAA4OB, LEMNHbIE U PEMEHHbIE Nepeaayn
MpakTnyeckne paboTbl. M3MepeHne MIHOBEHHOM
CKOPOCTU. NccneaoBaHMe COOTHOLLEHUS MEXAY
NyTsAMU, MPONAEHHBbIMW TEZIOM 3a NocefoBaTebHble
paBHble NPOMEXYTKM BpEMEHN NpK
2.1.7
pPaBHOYCKOPEHHOM ABWXEHUW C Ha4YalbHOMN
CKOPOCThLHO, paBHOM Hy/I0. M3yuyeHne ABWXKEHUS
LLIapMKa B BA3KOM XMUAKOCTU. M3yyeHUe ABMKEHUS
Tena, OpOLLIEHHOrO rOpU3CHTAaIbHO
ANHAMUKA
MpUHUKMN OTHOCUTENBHOCTU [annnes. MepBbli 3aKOH
2.2.1
HbtoTOHa. MHepupanbHble CUCTEMbI OTCHETA
2.2.2 Macca Ttena. Cuna. MNMprHUMN cynepnosmuum cun
BTopoi1 3akoH HeloToHa 411 MaTepuasibHOM TOUKU B
2.2.3 MHepUmManbHol cucteMe otcdéTa (MCO). TpeTuit 3aKoH
HbOoTOHa A48 MaTepuabHbIX TOYEK
2.2
3aKOH BCEMUPHOrO TAroteHUs. Cuna TsKecTu. lNepsas
2.2.4
KOCMMWYECKasa CKoOpocTb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH N'yka
Cuna TpeHuns. Cyxoe TpeHue. Cusa TpeHus
CKOJIBXXEHMA U cnna TpeHus nokos. KoaddnumeHT
2.2.6

TpeHus. Cnna ConpoTUBAEHNA NPU ABUXKEHUN TeNa B

XKNOKOCTU NN rase
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2.2.7

MocTynatenbHoe 1 BpallatesibHoe OBUXKeHUe

abcontoTHO TBEPACTO Tesa

2.2.8

MOMEHT CWJ1bl OTHOCUTESIBHO OCU BpalleHus. Meyo

cunbl. YcnoBus paBHoBecus TBEpaoro Tena B UCO

2.2.9

TexHMYecKue YCTpoACTBa: NOAWNMHUKK, JBUXKEHWE

MUCKYCCTBEHHbIX CIMTYTHUKOB

2.2.10

MpaKkTnyeckne paboTbl. N3yuyeHne ABUKeHUs BpycKa
Mo HAKJIOHHOM NJIOCKOCTU Nof, AeACTBUEM
HeCcKoSIbKUX cn. UccneaoBaHne 3aBUCUMOCTU CU
YMPYrocTu, BO3HUKAIOLIUX B AedopMUpyeMoi
NpY>KMHe N pe3anHOBOM obpasle, OT BeJIMYMHbI UX
AedopMauuu. ViccnesoBaHue YC/IOBUIA paBHOBECUS

TBEPAOro Tesa, UMeIoLLEro ockb BpallleHus

2.3

3AKOHbI COXPAHEHNA B MEXAHUKE

UMy nbc MaTepMaanon TOYKH, CUCTEMDI

2.3.1 MaTepuanbHbIX ToYeK. AMIMy/bC CUMbl U USMEHEHUE
MMNYyNbCca Tena
3aKOH coxpaHeHUus umnynbca B UCO. PeakTuBHOE
2.3.2
ABUXeHWe
2.3.3 PaboTta cunbl
2.3.4 MOLLHOCTb CUJIbI
KnHeTnyecKkas aHeprns MaTepuaabHOMN TOUKN.
2.3.5
TeopeMa 0 KUHETUYECKOKN 3HEPTUN
MoTeHuWanbHas sHeprua. NoTeHUManbHas 3Heprus
2.3.6

Yrpyro aehopMUpPoBaHHOM MPYXWUHBbI.
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lMoTeHuMaNnbHas aHeprua Tena B6/M3M NMOBEPXHOCTU

3eMan

lMoTeHuMaNbHbIE U HENOTEHUMA/IbHbIE CUJIbl. CBA3b

pa6OTbI HenoTeHumasbHbIX CUJ1 C UISMEHEHNEM

2.3.7
MeXaHNYeCKOM 3HEPIUM CUCTEMBI Tesl. 3aKOH
COXPaHEHUS MEXaHNYECKOM SHEPrumn
2.3.8 Ynpyrue v Heynpyrme cToJIKHOBEHUSA
TexHMYeCKMe YCTPOMCTBA: ABUXKEHME paKeT, BOAOMET,
2.3.9
Konep, NPY>XUHHbIA MUCTONET
MpakTnyeckre paboTbl. N3yyeHne CBA3U CKopocTen
Te/1 NpWY HEYNPYIroM yaape. MccnepoBaHue CBA3M
2.3.10

pa6OTbI CWJIbl C UBMEHEHNEM MEXaHNYECKOM 3Heprmm

TeNa

3 MOJEKY IAPHAA OU3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKYTAPHO-KUHETUYECKOW TEOPUU
OCHOBHbIE MOICKEHUS MOJIEKYNSPHO-KMHETUYECKOM
Teopun. BpoyHoBCKoe aABKeHue. Anddysuns.
3.1.1
XapaKTep ABUXXEHMS U B3aUMOAENCTBUS HacTUL,
BellecTBa
3.1 Moaenu cTpoeHns ra3oB, XUAKOCTEN U TBEPAbIX TeN
3.1.2 M o6bACHEHWE CBOWMCTB BELECTBA Ha OCHOBE 3TUX
Mofaenen
Macca Mmoneky/. Kosindecteo BelecTBa. [1oCTosiHHas
3.1.3
ABoraapo
3.1.4 TennoBoe paBHOBecKe. TeMnepaTypa U eé
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nsMepeHue. LLikana TeMnepatyp Lenbcus

Mogenb naeasnsHoro raza. OCHoBHoe ypaBHeHUe

3.1.5 MONEKYIIPHO-KMHETUYECKOMN TEOPUN NAEANBHOTO
rasa
AbconoTHas TeMnepaTtypa Kak Mepa cpefiHeM
3.1.6 KMHETMYECKOM IHEPTUM TEMIOBOTO ABVKEHUS YacTUL,
rasza. LLikana temnepatyp KesbBrHa
YpaBHeHMe KnanepoHa - MeHeneeBa. 3aKoH
3.1.7
JanbToHa
la30Bble 3aKOHbI. M3onpouecchl B naeasibHOM rase ¢
3.1.8 NOCTOAHHbLIM KOJIMYECTBOM BELLECTBA: M30TEPMa,
n3oxopa, u3obapa
3.1.9 TexHUYecKne ycTpoicTBa: TepMoMeTp, bapomeTp
MpakTnyeckne paboTbl. M3MepeHMe Macchbl BO3ayXa B
3.1.10 KJlacCHOM KoMHaTe. ccneaoBaHMe 3aBUCUMMOCTH

MexXay napaMmeTpaMmn CoOCToAaHMNA pa3peXXeHHOoro rasa

3.2

OCHOBbI TEPMOAVUHAMUKKN

TepMoguHaMuyeckas cuctemMa. BHYTpeHHSs sHeprus

3.2.1 TEPMOANHAMUYECKOM CUCTEMBI U CMIOCOObI €€
U3MEHEHMNS
KonnyectBo TensioThl M paboTa. BHYTpeHHSAs 3Heprus
3.2.2
O4HOATOMHOIO NMaeasibHOro rasa
Bunabl Tennonepegayn: TeNA0MNPOBOAHOCTD,
3.2.3 KOHBEKUMUSA, U3nyyeHne. Tenno€MKoCTb Tena.

YaenbHas TEMIOEMKOCTL BelllecTBa. Pacuér
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KoJ/in4ecTtea TeN/0Thl NMPWY TEnonepeiayve

3.2.4

MepBbIi 3aKOH TepMOAUHAMUKN. NpUMeHeHne
NepBOro 3akoHa TepMoANHaMUKK K U3onpoleccaM.

lpaduuyeckas MHTeprpeTauus paboTbl rasa

3.2.5

TennoBble MalUWHbI. NMPUHLKMLI AEACTBUS TEMIOBbIX
MalluH. MpeobpazoBaHUsl SHEPTUU B TEMIOBbIX
MallmnHax. KoadduumneHT noaesHoro AeicTeuna (ganee

- KMNJA) rennosoit MawmHbl. Lmkn KapHo v ero KMJ,

3.2.6

BTopoli 3aKoH TepMoguHaMUKK. HeobpaTUMOoCTb
npoLeccos B Npupoje. TenaoBble gBUraTesin.

JKoJiormyeckme npo6neM bl TEMNAO3HEPIETUKN

3.2.7

TexHuYecKue YCTPOICTBA: ABUraTeslb BHYTPEHHEro

cropaHusi, 6bITOBOM XONOAUNBHUK, KOHAULMOHED

3.2.8

MpakTnyeckne paboTbl. U3aMepeHne yaenbHoM

TENI0EMKOCTHU

3.3

ATPETATHbIE COCTOAHWMA BELLECBA. ®A30BbIE NMEPEXObI

MapoobpazoBaHue U KOHAeHcauus. McnapeHue u

3.3.1 KuneHue. YaenbHas Tensiota napoobpa3oBaHUs.
3aBUCMMOCTL TEMMEPATYPbl KUNEHWA OT JaBAEHMUS
AGCONOTHAs U OTHOCUTE/IbHAs BAAXKHOCTb BO34yXa.
3.3.2
HacblLweHHbIM nap
Teépgoe Teno. Kpuctannnyeckne n amopdHsblie Tena.
3.3.3 AHU30TPONMA CBOMCTB KPUCTa/I0B. XKUaKMe
Kpuctanbl. CoBpeMeHHblE MaTepuabl
3.3.4 MnaeneHmne v KpUcTaaansaums. YaensHas Tenaorta
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nnasaeHus. CybamMauus

3.3.5 YpaBHeHuMe TennoBoro 6anaHca
TexHMYeCcKMe YCTPOMCTBA: TMTPOMETP U NCUXPOMETP,
Ka/IOPUMETP, TEXHOJ/IOTUN NOJTYYEHMSA COBPEMEHHbIX
3.3.6
MaTepKnanos, B TOM YMCAE HAHOMATEPUASIOB, U
HaHOTEXHO/IOTUM
MpakTuyeckne paboTbl. 3MepeHUe BAaXKHOCTU
3.3.7
BO34yXa
4 SJIEKTPOOAMNHAMUKA
SJIEKTPOCTATUKA
INeKTpU3aLma Tea. SNeKTpuieckum sapas. ea smuga
4.1.1
3NEKTPMNYECKUX 3apaaoB
4.1.2 [MpOBOAHUKN, LN3NEKTPUKU M NOAYTIPOBOAHUKMN
4.1.3 3aKOH COXpaHEHUA INEKTPUYECKOTO 3apaia
4.1.4 BsanmMogeincTeme 3apsiaoB. 3aKoH KynoHa
dneKTpunyeckoe nose. Hanps»KEHHOCTb
4.1 4.1.5 3NEKTPUYECKOro noas. NpuHLUN cyrnepnosnumnmn.
JIMHNU HaNPSXKEHHOCTM INEKTPUYECKOTO MOAS
Pa6oTa cnn anekTpoctaTmyeckoro noas. NoteHuyan.
4.1.6
PasHocCTb NoTEeHUMaNoB
MpoBOAHUKU 1 ANINEKTPUKMU B NOCTOAHHOM
4.1.7 3NEKTPUYECKOM NoJie. [JnanekTpuyeckas
NPOHULLAEMOCTb
4.1.8 INeKTpoEMKOCTb. KOHAeHcaTop. DNeKTPOEMKOCTb
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MJIOCKOIo KOHAEeHcaTopa. HeEPrUs 3apsiXKeHHoro

KoHAeHcaTopa

TexHMYecKMe YCTPOMCTBA: NEKTPOCKON,

IEKTPOMETP, 2/IEKTPOCTaTUYECKaA 3alumnTa,

4.1.9
3a3eMJIEHUE 3/1IEKTPONPUBOPOB, KOHAEHCATOP,
KCEPOKC, CTPYMHbIN NPUHTEP
MpaKTUYeckne paboTbl. M3MepeHne 3/1eKTPOEMKOCTH
4.1.10

KoHAeHcaTopa

4.2

MOCTOAHHbIN SIEKTPUYECKMIA TOK. TOKU B PA3J/IMYHBIX CPEAAX

YcNoBUA CyLLEeCcTBOBaHMSA NOCTOSIHHOTO

4.2.1 3NEKTPUYECKOTo ToKa. ACTOUHMKM TOKa. Cuia ToKa.
MOCTOSIHHBIN TOK
4.2.2 Hanps»eHue. 3akoH OMa 4151 y4acTKa Lenu
INEeKTpUYEeCKoe CONpPoTUBAEHME. YaeNbHOE
4.2.3
COMNpPOTUB/AIEHNE BELLECTBA
MocnepgoBaTensHoe, NapannenbHOe, CMeLlaHHoe
4.2.4
coeguHeHMe NPOBOAHMKOB
4.2.5 Pa6oTa anekTpuyeckoro Toka. 3akoH xkoyns — JfleHua
4.2.6 MOLLHOCTb 3/1EKTPUYECKOTO TOKa
3/leKTpoABWKYLLLasA cuna (aanee - 31C) 1 BHYTpeHHee
COMNPOTUB/IEHNE NCTOYHMKA TOKA. 3aKoH OMa ans
4.2.7
noJiHo (3aMKHYTOI)} a1ieKTpuyecKkoit Lenu. KopoTkoe
3aMblKaHWe
DNEKTPOHHAA NPOBOAMMOCTb TBEPAbIX METANNOB.
4.2.8

3aBMCUMOCTb COMPOTUBJIEHNS METAJIJIOB OT
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TemnepaTtypbl. CBepXNpoBoAUMOCTb

4.2.9

J/IeKTpHUYECKUI TOK B BaKyyMe. CBOMCTBA

INNIEKTPOHHBbIX NYYKOB

4.2.10

MonynpoBoAHUKK. COBCTBEHHAs N NpUMecHast
NPOBOANUMOCTb MOAYNPOBOAHUKOB. CBOMCTBA P-N

nepexoa. MosynpoBogHUKOBbIE MPUGOPLI

4.2.11

3ﬂeKTpMHeCKMVI TOK B 3JIEKTPOJ/INTAX.

JNIeKTPOANTHUYECKAS AnccoUpmalns. DNEeKTPoIN3

4.2.12

3ﬂeKTqueCKMVI TOK B rasax. CaMocCToATe/IbHbIN U
HEeCaMOCTOATE/IbHbIN pa3psg. PaszanyHbie TUMbl

CaMOCTOATENLHOIO pa3paaa. MosiHuA. MNnasma

4.2.13

TexHMYecKMe YCTPOCTBa: aMMepMeTp, BOIbTMETP,
peocTaT, UCTOYHUKU TOKa, 3/1eKTpoHarpeBaTtesibHble
NpuU6opPbI, 3N1EKTPOOCBETUTESIbHBIE MPUGOPHI,
TEPMOMETP COMPOTUB/EHUS, BaKYYMHbIN aAnoa,
TEPMUCTOPbI U HOTOPEIUCTOPSI,

NoAyNnpoBOAHUKOBbLIA AMOI, ra/lbBaHUKa

4.2.14

MpakTndeckne paboTbl. N3yyeHUe cMellaHHOro
COeJUHEHNS PE3NCTOPOB.
MN3mepeHne 31C NCTOYHMKA TOKA U €ro BHYTPEHHETO

COMnpoTnBAEHNA. Ha6nrop,eH ne 31EKTPO/IN3a

11 KJIACC

Kopg

pasgaena

KopnpoeepsaeMoro aneMeHTa

MpoBepsaeMble 3/1eMeHTbI CoOAep)KaHUA
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3INEKTPOOUHAMUKA

4.3

MATHWUTHOE MOJIE. 3JIEKTPOMAITHUTHAA MHAOYKUNA

MocToAHHbIE MarHUTLI. Baanmogeicteme
4.3.1
NOCTOAHHbIX MarHUToB

MarHuTHoe noJie. BeKTop MarHUTHOM MHAYKUWA.
MpUHUMN cynepno3nuymn. JIMHUM MarHUTHOM
4.3.2

WMHAYKUMW. KapTUHa IMHUIA MarHUTHOM MHAYKUMN

NnoJsid NOCTOAHHbIX MarHATOB

MarHmMTHoOe noae NPoBOAHUKa C TOKOM. KapThHa
JIMHUI NoAs AJIMHHOTO NMPAMOTo NPOBOAHUKA U
4.3.3 3aMKHYTOIO KOJIbLLEBOTO NPOBOAHMKA, KaTYLLKU C
TOKOM. OnbIT 3pcTeaa. Bsanmogenctemne

NMPOBOAHNKOB C TOKOM

4.3.4 Cuna AMnepa, eé Moay/ib U HanpaB/iEHME

Cuna JlopeHua, €€ MoayNb M HanpaBaeHUeE.
4.3.5 JBUXKeHWE 3apsKeHHOM YacTuLpbl B OAHOPOAHOM

MarHuTHOM nose. Pa6oTa cusbl SlopeHua

4.3.6 AABNeHNe 3NeKTPOMarHUTHOM UHAYKUUN

4.3.7 lMoToOK BEKTOpa MarHUTHOM MHAYKLWN

34C MHAYKUWK. 3aKOH 3N1EeKTPOMarHMUTHOM
4.3.8
MHayKuum Gapages

Buxpepoe anekTpuyeckoe none. 34C MHAYKUUN B

4.3.9 NMPOBOAHUKE, ABUXKYLLEMCA NOCTYNaTE/IbHO B

OAHOPOAHOM MAarHMTHOM noJse

4.3.10 Mpaswnsao JleHua
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MHAYKTUBHOCTL. AABNeHMe caMonHAyKuun. 31C

4.3.11
CaMOMHAYKLUMN
4.3.12 JHepPrmsa MarHUTHOIO NoAA KaTyLKU C TOKOM
4.3.13 JNEKTPOMArHMUTHOE nose
TexHMYeCKMe YCTPOMCTBA: NOCTOSIHHbIE MarHUTBI,
4.3.14 3/IEKTPOMArHUTbl, 3N1EKTPOABUraTe b, YCKOPUTEU
3/1IeMEHTapPHbIX YacTuL, MHAYKULWNOHHAs Neyb
MpakTnyeckne paboTbl. N3yyeHne MarHMTHoro
NoJ/i1g KaTyLKKU € TOKOM. MccneaoBaHue AeNCTBUS
4.3.15 MOCTOAHHOIO MarHUTa Ha PpaMKy € TOKOM.

NccnepoBaHue aBJIEHUA 3IEKTPOMArHUTH on

WHAYKUAN
5 KONEBAHUA N BOJIHbI
MEXAHUYECKUME N SNEKTPOMATHUTHbBIE KOJIEEAHUA
KonebaTtenbHasa cucteMma. CBo60aHble KonebaHus.
5.1.1 FapMoHWyeckne konebaHus. Nepuoa, YactoTa,
amMnanTyaa u dasa KonebaHum
5.1.2 MpY*XMHHBbIA MaSTHUK. MaTeMaTUYECKMI MasiTHUK
YpaBHeHWe rapMOHUYECKUX KoNnebaHUIA.
5.1
5.1.3 KnHeMatnyeckoe 1 iuHaMn4yecKoe onncaHmne
KonebaTeslbHOro ABUXKEHMS
MpeBpalleHWe 3HEPrnm NPU rapMOHNYECKUX
KonebaHusx. CBA3b aMMAUTYAbl KosiebaHUM
5.1.4

WUCXOAHOM BEJIMYMHbI C aMMANTYAaMKN KOoNebaHWin

e€ CKOpOCTU U YCKOpPEeHUs!
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KonebatenbHbln KOHTYP. CBOGOAHbIE
3/1EKTPOMarHmUTHble Ko1ebaHMs B UAeaslbHOM
5.1.5 KonebaTteslbHOM KOHTYpe. AHaNorms Mexay
MEXaHMYECKUMM N INEKTPOMArHUTHLIMN

konebaHnaMn. dopmyna ToMcoHa

3aKOH coxpaHeHU sl SHepPTrUn B UaealbHOM
5.1.6
KonebaTteIbHOM KOHTYpe

BbIHY)KAeHHble MexaHU4eckne KonebaHus.
5.1.7 Pe3oHaHc. Pe3soHaHcHas KprBas. BbIHY>KAEHHbIE

ANNIEKTPOMArHnTHbIE KonebaHus.

lMepeMeHHbI TOK. CUHYCOMAa/bHbIN
5.1.8
nepeMeHHbIN TOK.

MOLHOCTE NEPEMEHHOIO TOKa. AMMANTYAHOE U
5.1.9 JencTByloLlee 3Ha4YeHNe CU/Ibl TOKa U

Hanpsa>XeHuAa

TpaHchopmMaTop. MNponseoacTBo, Nepefaya u
notpeb6sieHNe 3NeKTPUYECKO SHEPTUN.
JKoJiIorMyeckme pUCcKU Npu NpousBoacTBe
5.1.10
3/IEKTPUYECKOM sHeprnn. KynbsTypa

MCMNOJIb30BaHNA 3/1IEKTPO3HEPIMN B I'IOBCGLI,HGBHOVI

XKN3HU

TexHWYecKne ycTpoicTBa: cemcmorpaag,
5.1.11
3/IEKTPUYECKMIA 3BOHOK, JIMHUK 3/1IEeKTponepeaad

MpakTnyeckne paboTkl. UccnegoBaHue
5.1.12
3aBMCUMOCTU Nepuoa Masibix KonebaHnii rpysa
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Ha HUTKU OT AJIMHbI HUTU N MacCcCbl Ipy3a.

NccnepoBaHWe NepeMeHHOro ToKa B LLenu 13

nocaenoBaTelbHO COegMHEHHbIX KOHAEHCATOPpa,

KaTyLLKM 1 pe3ncTopa

5.2

MEXAHUYECKUE N 3JTEKTPOMATHUTHBIE BOJIHbI

5.2.1

MexaHW4YeCcKMe BOJIHbI, YC/IOBUSA

pacnpocTpaHeHus. MNepuod,. CKopocTb

pacnpocTpaHeHns U A/IMHA BOJIHbI. MNonepeyHble U

NpoAoJibHbl€ BOJIHbI

5.2.2

NHTepdepeHUUs N AndpaKLmnsg MexaHUYECKUX

BOJIH

5.2.3

3BYK. CKOpPOCTb 3BYKa. [POMKOCTL 3BYKa. BbicOTa

TOHa. TeMb6p 3BYKa

5.2.4

JNIEKTPOMarHUTHbIE BOJIHbI. YC/IOBUA U3JyYEeHUS
3/1IEKTPOMArHMUTHbIX BOJIH. B3aMHas opueHTauus
BekTOpoBE,Bnu s 3J'IeKTp0MaFHVITHOﬁ BOJIHE B

BaKyyMme

5.2.5

CBOWCTBA /IEKTPOMArHUTHbIX BOJIH: OTpa)keHue,
npenoMseHne, Noaspusaums, audpaxums,
UHTepdepeHLUs. CKOPOCTb 3/IEKTPOMarHUTHbIX

BOJIH

5.2.6

LLIkasia 31eKTpOMarHUTHbIX BOJH. [NpUMeHeHue

ANNIEKTPOMArHNTHbIX BOJIH B TEXHUKE U 6bITy

5.2.7

MPUHLUMNBI PaaMUOCBA3U U TESIEBUIEHUS.

Paguosiokaums. I1eKTpOMarHMTHoe 3arpsisHeHue
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OKpYyXaloLLen cpefibl

TexHnyeckne YCTDOVICTBaZ MY3blKaJlbHbIE

MHCTPYMEHTDI, Y/IbTPAa3BYKOBasA AMAarHOCTUKa B

5.2.8
TEXHUKE N MeAUUWHe, paaap, paguornpUEMHUK,
Te/IEBU30P, aHTEHHa, TenedoH, CBY-neyb
ONTUKA
MpsaMonnHeHoe pacnpocTpaHeHWe CBeTa B
5.3.1
OofIHopoAHOM cpefe. Jlyd cBeTa
OTpaxkeHue cBeTa. 3aKOHbl OTpaXeHUs CBeTa.
5.3.2
MocTpoeHmMe U306paXKeH B NNIOCKOM 3epKasie
MpenomneHune cBeTa. 3aKOHbI NpesioMeHUs
5.3.3
cBeTa. ABCOJIIOTHBIN MoKasaTe b NpesioMeHns
MosHoe BHYTpeHHee oTpaXeHue. MNpeaenbHbli
5.3.4
Yro NOAHOIO BHYTPEHHEr O OTPaXKeHUs
Oucnepcus ceeta. CNoXHbIMA cocTaB 6enoro ceera.
5.3 5.3.5
LiBeT
Cobupatolme 1 paccenBatolmMe MH3bl. TOHKas
NMH3a. POKyCHOe pacCcTosiHME U ONMTUYeCcKas cnna
5.3.6 TOHKOW JIMH3bI. [OCTPOEHUE N30OpPaXKEHUIN B
cobuMpaloLLLNX U paccemBaroLInX MH3ax. Popmyna
TOHKOM JIMH3bl. YBE/IMYeHNe, AaBaEeMOE /IMH30M
Mpeaenbl NPUMEHUMOCTU FTEOMETPUYECKOMN
5.3.7
OMTUKK
MHTepdepeHuus cBeTa. KorepeHTHble UCTOYHUKM.
5.3.8

YcnoBus HaboAeH U MaKCUMYMOB U
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MWHUMYMOB B MHTepdepeHLMOHHOI KapTUHe oT

ABYX CVIHd)a3HbIX KOrepeHTHbIX NCTOYHUKOB

5.3.9

IOndpakumsa ceeta. udbpakUnoHHas peléTKa.
Ycnosue HabaoAeHNS rNaBHbIX MaKCUMYMOB MpU
najgeHnn MOHOXPOMAaTHUYECKOTO CBeTa Ha

ANOPAKUMOHHYIO PELLETKY

5.3.10

Monspusauus ceeta

5.3.11

TexHMYecKMe YCTPOICTBA: OUYKM, SyNa,
¢doToannapat, NPoEeKLUOHHbIN annapar,
MWKPOCKOT, TE/IECKOM, BOJIOKOHHAas OMNTUKa,

ANdpaKUMOHHaA pelléTka, noaspons,

5.3.12

MpakTuyeckne paboTbl. M3MepeHUe NoKasaTens
npesomaeHus. ccneaoBaHue CBOMCTB
n3obpaxkeHuni B MH3ax. HabatogeHne gnucnepcmnmn

CBETa

3NEMEHTbI CNELUMANILHON TEOPUM OTHOCUTESIBHOCTU

MpaHULBI NPUMEHUMOCTU KlacCUYeCcKon

MeXaHUKW. [1oCcTy1aTbl TEOPUN OTHOCUTESTIBHOCTU:

6.1
WHBapMaHTHOCTb MOJAY/1Sl CKOPOCTU CBETA B
BaKyyMe, MPUHLUMN OTHOCUTESIbHOCTU JMAHLITEMHA
OTHOCUTESIBHOCTb OIHOBPEMEHHOCTMU.

6.2
3aMegiIeHNe BPEMEHU N COKpaLLLleHUE AJIMHbI

6.3 3HEpPrusa N UMMNyAbc cBOO6OAHOMN YacTULLbI
CBsI3b MacChbl C 3HEPTUEN U UMIY/ILCOM

6.4

CBOOOAHOM YacTULbl. IHEPTUS MOKOSI CBOOOAHOMN
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YaCcTULbl

7 KBAHTOBAA ®U3NKA
3JIEMEHTbI KBAHTOBOW OMTUKM
®oToHbl. Popmyna MNnaHKa cBsA3M 3Heprum GoToHa
7.1.1
C €ro YaCcTOTON. JHepPrMs U UMNyJibC POTOHA
OTKpbITUE U NccneaoBaHue doTtoaddekTa. OnbiThl
7.1.2
A.T. CToneTtoBa. 3aKoHbl poToaddeKTa
7.1 YpaBHeHWe 3NHLWITENHA A8 PoTo3PdEKTa.
7.1.3
«KpacHas rpaHuua» potosdpdekTa
7.1.4 HaneHue ceeta. OnbiThl M.H. Jlebenepa
7.1.5 XuMunyeckoe AeNCTBUE CBETA
TexHMYeCcKMe YCTPOMCTBA: GOTOINIEMEHT,
7.1.6
doToAaTUMK, CoNHevHas b6aTapes, CBETOAMO,
CTPOEHME ATOMA
Mogenb atoMa ToMcoHa. OnbITbl Pesepdopga no
7.2.1 nccneaoBaHUIO CTPOEHUS aToMa. MNnaHeTapHas
MoZeNb aToMa
MocTtynatbl bopa. N3ayyeHne u nornoweHmne
7.2 $OTOHOB NpU Nepexo/e aToMa C 0AHOI0 YPOBHS
7.2.2
3HepruuM Ha gpyron. Buapl cnekrtpoB. CnekTp
YPOBHEW 3HEPIrMK aToMa BoAopoaa
BosHOBbIe cBoOMCTBA YacTuL, BonHbl ae bpoins.
7.2.3 KopnycKynspHo-BOAHOBOM AyaamsM. Andpakumns

3/IEKTPOHOB Ha KpUCTaa/1ax
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CMOHTaHHOE U BbIHY>XKAEHHOE U3JIyUYEeHME.

7.2.4
YCTPOMCTBO M NPUHLMI paboThl slazepa
TexHMUYeCKMe YCTPOMCTBA: CNEKTPasibHbIM aHa/n3
7.2.5
{cnekTpockon), nazep, KBaHTOBbIN KOMIMbLIOTEP
MpakTnyeckme pabotbl. HabntogeHne
7.2.6
JIMHen4YaToro cnekTpa
ATOMHOE A4PO
MeTo bl Hab/IAEHUA U perncTpaumm
7.3.1
3/1IeMEHTaPHbIX YacTuL,
OTKpbITUE paanUoaKTUBHOCTU. OnbiThbl Pezepdoppa
no onpeaeneHnto cocTaBa paguoakTUBHOIO
7.3.2 nsny4yeHus. CBolcTBa asibda-, 6eTa-, raMma-
U3ay4yeHUs. BAnsHUe pagnoaKTMBHOCTU Ha KUBblE
OpraHuU3Mbl
OTKpbITME NPOTOHA U HEMTPOHA. HyK/IOHHas
7.3 7.3.3 Mofaenb aapa leinseHbepra - MiBaHeHKo. 3apsj,
aapa. MaccoBoe 4ncno sgapa. Msotonel
Anbda-pacnaf,. INEKTPOHHbIA U NO3UTPOHHBbIN
7.3.4 6eTa-pacnag. laMMa-nsnyyeHme. 3akoH
paanoaKTMBHOro pacnaga
DHeprusa cBA3u HYKJIOHOB B aape. AaepHble CUAbI.
7.3.5
HedeKT Macchl aapa
7.3.6 ApepHble peakuun. [leneHne n cMHTes aaep
AaepHbI peakTop. TepMosiAePHbI CUHTES.
7.3.7

Mpo6aeMbl 1 NepcnekTUBbI AAePHON SHEPTETUKMN.
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JKOJIOTMYECKME acneKTbl Flﬂ,epHOVI 3HEPreTmkn

J/1leMeHTapHble YacTUlbl. OTKPbITUE NO3UTPOHA.

7.3.8
®dyHAaMeHTalbHblE B3aUMOAENCTBUS
TexHU4YecKMe YCTPOICTBA: 03UMETP, KaMepa
7.3.9
BunbcoHa, saepHbIN peakTop, aToMHast 6oMba
MpakTuyeckne paboThbl. MccneaoBaHme TpeKoB
7.3.10

YacTuL, (Mo rotoBbIM doTorpadmsam)

2JIEMEHTbBI ACTPOOUN3NKHN

8.1

Bupg, 3eésaHoro Heba. Co3pe3ans, apKkue 3BE3Mbl,

naaHeTbl, UX BUAMMOE BNXKEeHNE

8.2

ConHeYyHas cuctema. MnaHeTbl 3eMHOM rpynnbl.
[MnaHeTbI-rTMraHTbl U UX CMYTHUKKU, KapJIMKOBbIE

nnaHeTbl. Manble Tena CO/IHEYHOM CUCTEMBI

8.3

ConHuge, potocdepa n atMmochepa. CosiHeyHas

adKTUBHOCTb

8.4

NcTouHMK 3Heprn ConHua U 3BE€34,

8.5

3BE3/bl, UX OCHOBHbIE XapaKTepUCTUKK: Macca,
CBETUMOCTb, paguyc, TeMnepaTypa, Ux
B3aMMOCBS3b. JInarpaMma «CneKTpasbHbli Kaacc
- CBETUMOCTb». 3BE€3/,bl INaBHOMN
nocsieoBaTe/IbHOCTU. 3aBUCMMOCTb «Macca -
CBETUMOCTb» [IJ11 3BE3/, [N1aBHOM

nocseaoBaTte/ibHOCTH

8.6

BHyTpeHHee cTpoeHue 3BE3fl,. COBpeMeHHble

npeacraBaeHnA o NMNPonUcXoXXgeHnn n aBoJLNN
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ConHua 1 3BE3A,. ITanbl XXM3HU 3BE3],

8.7

MneuHsblii MyTb — Halwa MNanakTuka. CnupasbHas
CTPYKTYpa lanakTnKn, pacnpegeneHme 3sésq, rasa
U Nblan. NonoxeHme n apuxkeHne ConHua B
lanaktuKe. MNaockas u chepuryeckas NnoacMcTeMsbl

[anakTnKmn

8.8

Twunbl ranakTuk. Pagmuorasniaktukm n Keasaphbl.

YépHble AbIpbl B Aapax rallakTuk

8.9

BceneHHas. PacluMpeHue BceneHHoOM. 3aKoH
Xab6na. PasberaHune ranaktuk. Bospact n paguyc
BceneHHon, Teopusa boablioro B3pbiBa. Moaesnb

«ropsiyein BcesieHHOM». PeNMKTOBOE M3ydYeHne

8.10

MaclitabHas cTpyKTypa BceneHHoM.
MeTarafiakTnka. HepelléHHble Npo6aemsl

aCTPOHOMKUU
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MpoLwmnTo, MNPOHYMEPOBAHO WU CKPEMEHO

neyaTbto Y5~ (enmMn cyzesun )
NINCTOB
rnrw ,<XnebogapoBcKas
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E.B.Ycuk



