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Pabouast mporpamma cocTaBjeHa Ha OCHOBE:
1.®enepanbHOro TOCyIapCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAAPTA CPEIHETO

obmrero oopaszoBanms (I[Ipukaz Munuctepcra npocsemenus PO ot 17.05.2012
Ne413 « O6 yreepxkaennn @I'OC COO» ¢ uzm. ot 27.12.2023)

2.0OcHOBHOI 00pa30BaTEIbHON IPOTPAMMBI CPEAHETO O0IIEro 00pa3oBaHUs
MAOY Abatckass COLL Ne 1, nporokon nexgarornueckoro coera ot 30.08.2023
r. Ne 18, ¢ m3m. ot 29. 05.2024.

3.IIpukaza Munnpocsewmenus Poccun ot 21.09.2022 N 858 (pen. ot
21.02.2024)" 00 yTtBepxaeHnU (peaepabHOro NepeuHsl y4eOHUKOB, JOMYIIEHHBIX
K UCIIOJIb30BAHUIO MPH PEANN3aLUN UMEIOIINUX TOCYIAPCTBEHHYIO aKKPEAUTALUIO
o0Opa3oBaTeNbHBIX MPOTPaMM HauaIbHOIO OOLIET0, OCHOBHOI'O OOLIET0, CPETHETO
o011ero 00pa3oBaHusl OpraHU3alMsIMU, OCYIIECTBIIIOIUMU 00Pa30BaTEIbHYIO
JEATEIbHOCTDh U YCTAHOBJIEHHS IPEJIEIBHOIO CPOKA UCIIOIb30BaHUSI HCKITFOYEHHBIX
y4eOHUKOB"

4.Yyeonoro miana MAOY Aobarckas COII Ne 1 ma 2024 — 2025 y4eOHbIiH o,

5.®enepanbHO paboydeit mporpaMMbl 0 y4eOHOMY mpeaMeTy (u3HuKa.

[TporpamMMa 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHErO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHIENIMUM TpenofaBaHus yueOHoro npeamera «dusnka» B oOpa3zoBaTelbHBIX
Opra"u3anusax Poccniickon depnepanum, peATU3YIOIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOopMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatonuxcs 10—11 kiaaccoB npu oOyueHun
ux (Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHUs], a TAaKKe
YUUTBHIBAET HEOOXOAUMOCTh peajn3ali MEXIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMHU yUE€OHBIMU MTpeMeTaMu. B Hell onpeaenstoTcs OCHOBHBIE
1eM U3y4eHus: (GU3UKHA Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MIaHUPYEMbIE
pe3ysbTaThl  OCBOEHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpPEAMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3HKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pu3uKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 F0J1aM O0yUYEHUS;



e cojzepkaHue yueOHoro mpeamera «Pusnka» mo rojgam o0ydeHusl.

duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LLkonpHbIN Kype (U3UKN — cCTEMOOOpa3yroIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, HW3Y4aeMBIX XHUMHEH, OMOJOTHEH,
dbusmgeckoir reorpadueir u acTpoHoMmen. Mcmonap3oBaHME W aKTUBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B cpepe IHEPTETUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
IIOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMH U Apyrux. M3ydenue
(U3UKK BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHoBy kypca (pu3mku 1u1st ypoBHSI CpEHETO 00111ero 00pa30BaHus MOJI0KEH
pSA U, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (U3MKU
oObeaUMHEH BOKpYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE W
oJIe.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICIICHHE CBS3M pa3BUTHUSA
(buU3HMKHU C pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kype pu3nku npeamnosaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHHUH M3YYEHHBIX
TEOPUU U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM palOHAIBHOTO MPUPOIONOIH30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEeMEHTaMHM Kypca (U3UMKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHIA, TSl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJEHUI U MPOLIECCOB).



CucTeMHO-IeSITEeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITETbHOCTH O0YYaroIINXCs.
Ji1s 6a30BOT0 ypOBHS Kypca (PU3UKU — ITO UCIOIH30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B TpOrpaMme
no (usuke 0ObEIUHEHBI B OOIIUNA CHUCOK YYEHUYECKUX MPAKTHUECKUX PaboT.
Briienenue B yKa3aHHOM TMEpeYHE J1a0OpaTOPHBIX Pa0OT, MPOBOAUMBIX MJis
KOHTPOJISI U OLIEHKH, OCYIIECTBIIICTCA yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUJIAHMPOBaHUS M OCHalleHus KabuHeta ¢usuku. [Ipu
TOM oOOecreunBaeTcsi OBJaJCHUE OOYy4alolMMUCS YMEHUSMU IPOBOJIUTH
KOCBEHHBIE H3MEPEHHUs, MCCIENAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAHOBKY OITBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHuE yaesieTcs PEIICHNIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 3TOM A1 pacu€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
¢u3nyecKoil MOAENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYECHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pasHbIX pasnaenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBbsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUN M TPOIECCOB B OKPYXKaIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKON MOAENU MJIS CUTYallMH MPaKTUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieyeHnto y4yeOHoro mpouecca 0a30BbI YpOBEHb Kypca (PM3HKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOMKEH H3y4aThbCSd B YCIOBHUSAX IMPEIMETHOTO
kaOuHeTa (PU3MKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA. B kabuHeTe HU3MKKU JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bU3HMKe YUEHUUYECKHUX MTPAKTUYECKUX PaboT U IEMOHCTPAMOHHOE 000PYI0BaHUE.

JleMoHCcTpanlMoHHOE  000pyZoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYHMBAaET IOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMMme MO0 (U3MKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHMA ¥  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOecredrBaeTcsi B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JT1a00paTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:



dbopMUpOBaHHE WHTEpPeca W CTPEMIICHHS OOYyJaIomUXCS K HayYHOMY
U3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTE/UICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJIC IMO3HAHUS U (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHHSIM;
(dbopMUpPOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa N3yICHHs OCHOB
CTPOCHHMSI MaTepHH U ()YHTAMEHTABHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHHEe YMEHHUH OOBSCHATH SIBJICHHS C HCIOJb30BaHHUEM
(bU3HYECKUX 3HAHUH U HAYYHBIX J0Ka3aTeIbCTB;

dbopMHpOBaHUE TPEACTABICHUN O POJIM (DU3UKH IS Pa3BUTUS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKU M TEXHOJIOTHIA.

JlocTrkeHne ITUX Lened 00ecreynBaeTCsl PEICHHEM CIENYIOIMX 3a1ad B
npouecce U3y4yeHus Kypca GU3UKU Ha YpPOBHE CPEIHET0 00111ero o0pa3oBaHus:

PUOOPETEHUE CUCTEMBI 3HAHUH 00 001X (PHU3UICCKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSAX, BKIIOYAs MEXaHUKY, MOJEKYJIApHYIO (U3BHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKH;
dbopMupOoBaHUE YMEHHIl TNPUMEHATh TEOPETUUECKUE 3HAHUA IS
OoOBbsSICHEHUS (PU3MYECKUX SBJICHUH B TIPUPOJIEC M IS TPUHATHS
MPAKTUYECKUX PEIIEHUN B TOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PpEIICHUS pPa3IMYHbIX 3aJad C SBHO 3aJaHHOMN
dbuznyeckoil MOJIEIbI0, 3aJad, MOJpa3yMEBalOIIUX CaMOCTOSITEIIbHOE
co3JlaHue (PU3HUECKON MOJCIH, aJICKBATHOM YCIOBHUSM 3aJ1a4u;
MOHMMaHUEe (U3UYECKUX OCHOB M TMPHHITUIIOB JCHCTBHS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAKOIIYIO
cpeny;

OBJIQJICHUE METOJaMH CaMOCTOSTEIBLHOIO IUIAHUPOBAHUS W MPOBEACHUSA
(U3UYSCKUX SKCIEPUMEHTOB, aHAIM3a W WHTEPIIpPETalluk HH(POPMAIUH,
ONPEAEIECHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHUH JJIsl Pa3BUTUS YMEHUM MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpOBHE CPEAHEr0o OOIIETro
oOpazoBanus orBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HEZEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMmmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IpOBEJCHHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJbHBIX
0COOEHHOCTEH 00yJaromIMnXCsl.



COJEPXKXAHUE OBYUEHUA
10 KJTACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporeccoB. HayuHble THUIIOTE3bI.
du3nvecKue 3aKOHbl U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOroBblE W I1U(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUajbHOW TOUKH, MX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBobogHOE nageHnue. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKeHrne MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIUI0METD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mopgenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaAKTEPHUCTUK
JBU>KECHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLIECHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIE PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. IIpuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaIbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus, kauenusi). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumaneHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHCHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, XHUIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemecrsa. [locTtositnaas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anwsToHa. M3omporniecchl B UcalbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT Moie3Horo
nevictBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @uiMeHT Mmojae3HO0Tro
JNENUCTBUS. DKOJIOTMUECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe mMyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 a1MabaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTayumM3anus. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBA HACBIIICHHBIX TapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIeHUS KPUCTATUTMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenre 0THOCUTEILHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3ainus Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHbli 3E€KTPUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  amekTpudeckoro moiid.  IIpuHuumn



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JInHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DBJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHune 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHOCTh
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYINIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIKaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKH. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIM
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHiIbl. KOpOTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3y4yeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (pakT, rumoresa, (uanMyeckas BEIUMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JUHEWHas (QyHKIMS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX NPOEKIIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoguHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUWH. [I[pHHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAyKUMW. KapTWHa JNMHUKA MAarHUTHOM WHIAYKOHUM T10JIS
NIOCTOSIHHBIX MarHuTOB.

MarnutHoe T10JIe TpPOBOJHMKA € TOKOM. KapTWHa JWMHUN WHIYKIUHA
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BHKeHUE 3apsiKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
WHIAYKIUU. OJIEKTPOJABHKYILAs CUJla HWHIAYKIMU. 3aKOH 3JIEKTPOMATrHUTHOW
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIGHME CAaMOMHAYKUMU. OJIEKTPOABWXKYIIAsS CHJA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue JBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOABUKYIIECH CHIIBI UHAYKIHU OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenrHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrtora, amrumrynga u ($aza KoieOaHUU.
[IpykVHHBIN MasTHUK. MaremMaTH4eCKU MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOICOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenue o 3aryxarouux KoyueOaHUAX. BbIHYKIEHHbIE MEXaHUUYECKUE
Kojebanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOoTpedICHUE ANEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KoJieOaHuid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pPE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIEMN U3 NIOCIIE0BATENBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOWCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aius, 1udpakius,
uHTepdepenius. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOW KoJeOaHuH.



HccenmenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, nudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbld ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomire 1 paccerBarolye TuH3bl. ToHkas nuH3a. DoKycHOE paccTosHUE
U oNTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToarnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACTIPOCTPAHEHHE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozielb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUN B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerne natepdepeHIny CBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toydyenue cexTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipu3aluu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaresis NpejioMJIeHUs CTEKIA.



HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPrUM GOTOHA C €r0 YACTOTOU. DHEPrus
U UMIyJbC (poTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmrertHa s Gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHuecKue YCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToMa BOJOPOaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITy4YECHHE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnrogenue IMHEeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paguoakTUBHOTO
uznyyenus.  CpoiictBa  anmbda-, Oera-, ramma-usiaydyeHus.  BuusHue
PaJOAKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTe3 AI€p.

Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanne TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3nHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOW NOCJIEAOBATEIBbHOCTU. BHyTpeHHee cTpoeHue



3BE€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B apax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3ydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Ponp ¢Gu3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUH B
dbopMupoBaHUU MPECTABICHUN 0 (PU3NYECKON KapTUHE MHPaA, MECTO (PU3MUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelleHHWE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX (GUTYp B 00BEMA Tell.

buonoeusa: snektpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTypa TBEPJIBIX
TeJI, MEXaHU3MbI 00pa30BaHMS KPUCTALTUNICCKON PEeETKH, CIEKTPATHHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTellb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATENBHON JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECaxX TIPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTaApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONUMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYEeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOoOIIeM;

IUIAaHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPY’KAIOIICH cpeie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

paclIMpeHUe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PUBHKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATeIIbHOCTH, 33JaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYMST B  paccMaTpUBaeMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEUICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTUEH, KIIIOUEBBIMH MOHITHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTH
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peuIeHus 3a7aud (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBIISAITb TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PeIlIeHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATUYECKMX HOPM, HOPM HH(DOpPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKAaTHBHBIE YHHBePcaIbHbIe YYeOHbIe JeliCTBHUS:
OCYILECTBIISAITH OOIIIEHNE HAa YPOKax (DU3UKU U BO BHE-YPOUHO eI TeIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPIAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHWH YyYaCcTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIUUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYECKOE IMOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYAHIIMH B 0OO0JACTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJeTh HABbIKAMH  TO3HABaTEIbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pELIeHMS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

MpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporiecce mocTiKeHUS THYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI 110
buszuke g ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIEHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOYAIONIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
HMOIMOHAIEHBIM U3MEHEHHSIM U MPOSIBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K xoniry o6yuenus B 10 kacce nmpenMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCu€Ta, abCOMIOTHO TBEPAOE TEJIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



AIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOSHUE JKHIKOCTEH W TBEPABIX Tel,
U3MeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alus, KHUIEHUE, BIAKHOCTDH
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUsS Tel,
B3aMMOJICUCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3UUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPTrHs, MEXaHHIeCKas
paboTa, MexXaHWYecKas MOIIMHOCTh;, NPH ONMHUCAHWW TIPABWJIBHO TPaKTOBATh
(bu3MYeCKUl CMBICIT HMCIHOJB3YEeMbIX BEJIMYMH, WX OO0O3HAUYCHUS UM €IUHMUIIbI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (DM3UYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKCHUSI MOJICKYJI, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
o0O3HAaueHUsT W EAWHUIBI, HaXOAuUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHM3NYECKUE BETUYMHBI: AICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE TOJIe, HAMPSOKEHHOCTD TOJIsI, MOTEHIIUAN, Pa3HOCTh MOTCHIIUAJIOB,;
Py ONMHWCAHWHM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbBIX
BEITMYMH, WX OOO3HAYCHWS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHATM3UPOBaTh (PU3MYECKHUE TMPOICCCHI U SBIICHUS, UCIONB3Ys (U3HUCCKHC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECCKYI0 TEOPHI0 CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(GbOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUUIECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOT0 UCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO0 HCCJIEJIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopmyarpoBath mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (QU3WYECKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B BUIE
TaOIUI] U TPaUKOB, IETaTh BEIBOJBI 10 PE3yIbTaTaM HMCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax yd4eOHOTO SKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4U: BHICTPAWBATh JJOTHYECKH HEPOTUBOPEUHBYIO
[ENOYKY PACCYKICHUW C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHEC ABIICHUS,

UCIIOJIb30BaTh MIPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOM HMHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOTyIaeMylo HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecnieueHnss O€30MACHOCTH MPH OOpalleHUH ¢ MpuOOpaMh U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;



paboTaTh B TIpyHIl€ C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPAX pPOJib U MeCTO (U3UKK B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEJIOCTHOCTh U E€IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PEUIeHUU (PU3HUECKHUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3IMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YAd (PU3NYECKUE BEIUUYHUHBIL:
DIIEKTPUYECKUN 3apsl, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKLIHUS MAarHUTHOrO TMOJs, cuwia Ammepa, cuna JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DSJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PUIHUYECKHI
CMBICII HCIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUYeHHS M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIONb3YS
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJUHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX O0O3HAYCHMS W EIUHMIIBI, YKa3bIBaTb (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa miiga pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEENATh HAIIPaBJICHUE BEKTOPA UHIYKLIUHA MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAE TaOMUI U TpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4u
BEIOWPATHh (PU3UYECKYI0 MOJCINb, BBIACIITh (PU3NUECKHE BEIMUMHBI U (POPMYIIHI,
HEOOXOUMbIEe NIl €€ pElIeHus, MPOBOJUTH PAcU€Thl M OLIEHWBATH PEATbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM Ha HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALMM U NIPEICTABICHUS
y4eOHOH M HAYYHO-NIOMYJIAPHOM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IJIAaHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne /it P Konrtpoasnbie | IlpakTuuyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DUZUKA U METOJbI HAYYHOI'O ITIO3HAHUA
1.1 dusnka 1 METOIBI HAYYHOTO ITIO3HAHUS 2 bubmmorera [TOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 5 bubnmnorexa [IOK
https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 : bubnuotexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OcHo epMo a 10 1
HOBBL TEPMO/HHAMHIH https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

®a3oBble IEPEXOIBI

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




Hroro no pazgeny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bubmuorexa [JOK
4.1 1
UICKTpOCTATHI 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 21€eKTpUYeCcKuil TOK. TOKHU B 12 bubmumoreka [IOK
' pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne i/m P Kontpoabnble | IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3 bubnnoreka [JOK
’ WHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4eCKUE U AIIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHudecKue U 3JIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszuneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cCrIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa [IOK

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




bu6mmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngi;;fg;ggﬁﬂucgk
Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngj;;f;igﬁ%fmcwc
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoxa Kontpoabnubie | IpakTuueckue
n/n Bceero u3yuyeHusi | oOpas3oBaTejbHbIE

padoThI padoThI
pecypchbl
®du3nka — HayKa O PUPOJIE.
a pup bubmnoreka IIOK
1 Hayunble MeTOBI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero Mupa
Posb 1 MecTo ¢uzuku B

) ($hOpMHUPOBaHUH COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOM KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUUECKOTO 1 bu6anoreka LIOK
neuxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE | bubmuoreka [JOK
JBI)KEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE | bubmuoreka [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe mageHune. Y CKopeHue ] bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

. bubnuotexa [JOK

7 JIBM>KeHHME MaTepuaabHON TOYKHU 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. UHepumanbHbIe CHCTEMBI bubmmorexa OK
- HepHE https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoii 3akoH bubmmorexa OK
yrep - PTOpor: https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpernii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cuna

11 TsoxectH. IlepBas kocMuyeckast bubmorexa OK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia CONpoOTUBIICHUS PU bubmuoreka [IOK
JBW)KCHUHU Tela B >)KUIAKOCTH HUJIH https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalaTelIbHOE

14 JBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cuitbl. [1nedo cumsbl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHS TBEPOTO Tesia
NMitynbsc MaTepraibHON TOYKH,

15 CHUCTEMBI MaTePHUAITbHBIX TOYCK. bubnmnoreka [JOK
HMitynbC critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME

16 PaboTta ¥ MOIIIHOCTH CHUJIBI. bubnunorexa LIOK

https://m.edsoo.ru/ff0c4502




MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUU

17

[ToTeHuumanbHas SHEPrUsl.
[ToTeHumanbHas 3HEPrus yupyro
ne(OpMUPOBAHHOI MPYKUHBI.
ITorennmaneHas 3HEPrUs TN
BOJIM3U MOBEPXHOCTH 3EMIIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToreHunanbHbIE U
HEeNoTeHUMalbHble CUIIbl. CBs3b
pabOThl HEMOTEHLINATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBs3U pabOThI CHIIBI
C U3MEHEHUEM MEXAHUYECKOU
SHEpPruM Teja Ha puMepe
PaCTSKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.

Andpdysns

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TEJ




23

Macca mounekyin. KonudectBo
BemectBa. [locTtostnHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMepenue. [llkana Temneparyp
Lenbcus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeIHEW KMHETUYECKON SHEPTUU
JBUKCHHS MOJIEKYJl. Y paBHEHUE
MenpeneeBa-Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambToHa. ["a30BBIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

29

M3onponeccs! B ACAIBHOM rase u
uX rpaduueckoe npeacTaBieHue

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

30

Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
crioco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO HJI€aTLHOTO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

bubnunorexa LIOK
https://m.edsoo.ru/ffOc5¢36

32

VY nenpHas TEMIIOEMKOCTD BEIIECTBA.
KonngecTBo TEmoTs! mpu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c¢36




Terionepenaye. AnnadbaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npu (I: e. Bropoit I3)aI<OH bubmmorexa [IOK
prposte. BTop https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMHUKH
35 [Mpunnun nevictust u KIT bubnunoreka LIOK
TETJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KI1J{
17 DKOJOTru4ecKHe MpoOIeMbl
TEIJIOOHEPTETUKH
O06o6marmuii ypok
38 «Monexyns Ha;}llp ¢duznka. OCHOBBI bubmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKH
KonTponbHas pabora no teme
39 «MonexynspHas pusuka. OCHOBbI Bubnrorexa [IOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN buommorexa [IOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
amop(HbIe Tera. AHU30TPONUS
. bubmuoreka [{OK
42 CBOICTB KpHUcTaIoB. JKujakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK

43 Y nenpHas TENI0Ta IJIaBICHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/fi0c6708
Cyb6numarnus
bu6nmoreka [IOK
44 VYpaBHeHHE TEIUIOBOroO OaaHca
PaBHEHHE TEIIOBOT i hitps://m.edso0o.ru/ff0c6820
DneKTpu3anus Tei. INEKTPUIECKUn
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [JOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOAHUKH, TUIIEKTPUKH U
46 H(l)DJI OBOIHUKH 3a1ff))H bubnuorexa [IOK
ynip 8 ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3apsioB. 3aKoH
. . bubmuoreka [IOK
47 Kynona. ToueuHslii anekTpudecKuit
https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX T0JIeH. JInHnKn https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTU
PaGota cui 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa OK
' ait. https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
[TpOBOIHUKH U TAIEKTPUKHA B
50 Z-)J'IpeKT OCTaTUIECKOM noljle bubmmorexa TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
. bubnnorexa IHIOK
51 OnexrpoéMkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOrO KOHZIEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DIIeKTpOCTAaTUYECKAs 3alIlHUTa.
3a3eMIIeHHE AIEKTPONpUOOpOB

55

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cymecTtBoBaHus. [I0CTOSHHBII TOK.
Cwia Toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa enu

56

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHUE
MPOBOJTHUKOB. JIaGoparopHas
pabota «3yueHue cMenanHoro
COCTMHEHUS PE3UCTOPOB)»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74£0

57

Pabota u mourHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7838

58

3akoH OMa AJ1s TOJTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Kopotkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne DJIC ucTouyHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0




DJIEKTpOHHAas IPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

59 CONPOTHUBIICHUS METAJIOB OT
temiiepaTypbl. CBEpXIIPOBOIUMOCTh
DJIEKTPUUYECKUH TOK B BAKyyMe.

60 CBoiicTBa 2JIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y IPUMECHAsi TPOBOJIUMOCT. bubnnorexa [JOK
CaoiicTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[HonynpoBoaHUKOBBIE TPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

2 paciuiaBax 3JE€KTPOJIMTOB. bubnnorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DIIEKTPUUYECKHI TOK B raszax.

63 CaMoCTOsITeTbHBIN U bubnuoreka [{OK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKkTprudecKkue Mpruodopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubmuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o06mmaromuit ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nekTpocratuka. [locTosiHHBIN bubnuotexa [JOK

ANEKTPpUYECKUN TOK. TOKH B
Pa3JIMYHBIX CpEdAX»

https://m.edsoo.ru/ff0c8a8a




67 KoHnTtponbHas pabota Ha 1 bubnmnoreka HOK
IIPOMEKYTOUYHOH aTTECTALUU. https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6001maromumit 1 bubmmoreka [JOK
ypok o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X

1 B3anUMOJeHCcTBHE. MarHuTHOE MOJIE. | bu6mmoreka [IOK
BekTop MarHuTHON MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. | bubnuorexa [JOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnast pabora «3yuenue

3 MAarHUTHOTO ITOJISI KaTYIIKH C 1 1 bubmmorexa [OK

yit https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | | bubnnoreka [JOK
«HccnenoBanue nencTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBHKYILYIOCS 3apsSKECHHYIO | bubnnoreka [JOK

yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4




DJIEKTpOMAarHuTHasE UHIYKIUS.
IToTok BEKTOpa MarHUTHOMN
unaykuuu. DJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

JlaGopaTtopHnast pabora
«HccnenoBanue SBJICHUS
3HeKTp0MaFHHTHOﬁ WHAYKIOHUNW»

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

NHunykTuBHOCTS. SIBIIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMArHHUTHI,
AJIEKTPOJIBUIaTEeNb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

O6o0matomuii ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas

UHIYKIHSD

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

11

KonTponbhas pabota no teme
«MarHauTtHoOe 1osne.
aﬂeKTpOMaFHI/ITHaﬂ HUHAYKOUA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBo0Oo1HbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




rapMOHUYECKHUX KOJeOaHUM.
IIpeBpatienue s3uepruu

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KoJIeOaHu rpy3a
HA HUTH OT JIIMHBI HUTH U MacChl
rpy3a»

14

KonebaTenbHbIi KOHTYP.
CB00OOAHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HICATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrun B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

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

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BolHyXeHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemeHHBIH TOK.

CunyconaaIbHbIN IEPEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOTO TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
SHAYCHUC CUJIbI TOKA U HAITPAXKCHHUA

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

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU




19

YCTpoicTBO U MPAKTUYECKOE
MIPUMEHEHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NePEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUU B NOBCEIHEBHOM
JKU3HU

21

MexaHuueckue BOJIHbI, YCIIOBUS
pacnpocrtpanenus. [lepuog.
CxopocTb pacnpocTpaHeHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

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

23

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBolicTBa U ckopocTk. [Ikama
SJICKTPOMArHMTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ccfe)

24

[IpuHUMIIBI paIOCBA3U U
TeneBuaeHus. Pazsurue cpencts
cBs3U. Pagnonokamus

25

KonTtponbhas padora «Konebanus u
BOJIHBI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsamonuHEHOE pacIpOCTpaHEHNE
CBETa B OJIHOPOJHOM Cpejie.
ToudeuHbIil HICTOYHUK cBeTa. JIyd
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoeHnue bubmmorexa LOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHH B TUIOCKOM 3€pKalie
[Ipenomnenue ceeta. [TonHoe
73 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIi yroma nojaHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPa’KEHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnmnoreka [JOK
MoKa3aTesist MPEJIOMIICHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
. bubnuorexa [JOK
30 B TuH3e. PopMyra TOHKOW JIMH3BIL.
https://m.edsoo.ru/ffOcddle
VBenuueHue JT1MH3bI
JlaGopaTtopHnast pabota
31 «Hccnenosanue cBONUCTB
n300pa’keHH B JIMH3AX»
Hucnepcus cBeta. ClI0)KHBIN COCTaB
3 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmonaeHue nucnepcuu
CBETa»
13 Wurepdepennus creta. Judpaxmus bubnnorexka [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBHS UX 0€3011acHOTO
MPUMEHEHUS
36 I'panu1iel MpUMEHUMOCTH bubnnorexa [JOK

KJIaCCUYECKON MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUU

OTHOCHUTEIIHOCTH
OTHOCUTENBHOCTH
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa HOK
AHOBP ] A https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKpAIICHUE ITTUHBI
DHeprusi U UMITYJIbC

18 peNITUBUCTCKON yacTulbl. CBA3b bubnmoreka [JOK
MAaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTponbhas pabota «OnTuka.

39 OCHOBBI CIEIIUATIBHOW TE€OpUU bubmorexa LHOK

H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonsl. Popmyiia [1nanka. bubnnorexa [HJOK
DHeprus U uMNyjibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE En6 ITOK

nonroTeKa

41 otoaddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHHE

42 3171HmTe§Ha nq;(b@omaq)(gema bubmmorexa LIOK

o ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» poroddpdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebGeneBa. XumMudeckoe IeMCTBUE bubmmorexa [TOK
ACBd. A https:/m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHE:!

dboToreMeHT, POTONATUHK,
COJIHEUHAas OaTapesi, CBETOIUO




Penrenue 3anau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesauro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactuul. [Inanerapnas mozens atoma
bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHnue GOTOHOB

43 IIPU [IEPEX0/ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoxnoBbie cBoiicTBa yactuil. BoHbl

49 ne bpoits. KopnyckynsipHo- bubnuoreka [IOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnnoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIuoOaKTUBHOTO U3ITyUSHUS
CsoiicTBa anbda-, 6era-, ramma-

51 u3nydyeHus. BausHue
PaAMOAKTUBHOCTHU Ha KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 W3zotonsl. Anbga-pacnan. bubnuorexa [IOK

ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacrnan. ['amMma-u3nydeHue

https://m.edsoo.ru/ff0d1162




53

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepuble peakuuu. S nepHbii
peakTop. [Ipobnaembl, TepCIeKTUBHI,
HKOJIOTUYECKUE ACIIEKTHI SIEPHOU
SHEPreTUKU

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

54

OneMeHTapHbIe YacTHIIBI. OTKPBITHE
No3uTpoHa. MeTo bl HAOIIOICHUS U
PETUCTPAINH HIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMeHTaIbHbIE
B3aumoeicTeus. EquHCcTBO
bu3nYECKO KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sésnnoro neda. Co3se3nus,
SIpKHE 3BE3/bI, TUIAHETHI, UX
BuauMoe aBrkenne. CojiHeuHas
cHCTEMA

56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTHKU. 3BE3BI TITABHOM
MOCJIeIOBATEIFHOCTH. BHYTpeHHee
cTpoenue 3B€311. COBpEMEHHBIE
IPEJCTAaBICHUS O IPOUCXOKICHUU U
sBosroru ConHIa U 3BE371

58

Mneunsiii [Iyte — Hama
I"amakTuka. [lonoxenne n
neuxenne ConHna B ["anakTuke.
lNanmaktuku. Y€pHbIe ABIPEI B sApax
raJJakTUK




59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpo6ieMsl
ACTPOHOMHH

61

KoHTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Ponp pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJI0BEKa

63

O6o6maromuit ypok. Posib u mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

Ob6o6maromuit ypok. Poib
¢dusmueckoit Teopun B
(OopMUPOBaHUY MTPECTABICHHUH O
du3nyeckoit kKapTuHe MHUpa

65

Ob6o6maromuit ypok. Mecto
(u3ryeCcKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IpE/ICTaBICHUH O IPUPOIE

66

PesepBHBI ypoK. MarHuTHOE 1oJie.
ONEeKTpOMarHuTHas NHIAYKLIHS




PezepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCHTCJIBHOCTHU
Pese 7 .K .
6 | e amonommn ubmorexa LIOK
P https://m.edsoo.ru/ff0d 1784
acTpopU3UKHI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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