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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IporpaMmsbl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHIIENINK TpernofaBaHus ydueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxxaHue mnporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-ESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TAaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa30oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e colepkaHue yueOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHWM, H3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeneNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku 1y YpOBHsSI CpPEIHEro oOIero ooOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK M1 COBPEMEHHOM (DU3HUKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3MKu
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpenarnoyiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHUS DIIEMEHTOB
CONep KaHMs, TOCBAMIEHHBIX OKOJOTHYECKHM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBISAIOTCS (pu3mdeckue Teopuu (popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE€ MMOCTPOCHUS (PU3NUECKONW TEOPHHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
INPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TMPHUPOAEC, TpPaHMIIAX
NPUMEHUMOCTH TEOPUH, JJId OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIICCCOB).

CHCTeMHO-ICATENHPHOCTHBIN TOX0I B Kypce (U3UKU pPeaM3yeTcs MPEekKIe
BCETO 3a CUET OpraHW3alid SKCIEPUMEHTAIBHOU AESITEIHBHOCTH O0YYarOIIUXCSl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B IporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKHUX
MpakTUYeCKux paboT. BeIfeneHne B yKa3aHHOM TepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kabunera Qusuku. Ilpu »3TOM oOecrmeunBaeTcsi OBJIAJCHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M TOCTAHOBKY OIBITOB 10 IPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbimioe BHUMaHUE yHOENsSETCA PEIICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM U1 pacdETHRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4d C SIBHO
3aJIaHHOHN (DU3UICCKON MOJIEITBIO, TIO3BOJISIOIINE IPUMECHATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK M WHTETPHUPYS 3HAHUS W3
pa3HBIX pasnesioB. J[s KauyeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3MUECKUX SIBICHUHW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOJAECNU IS CUTyallMH MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapakKTepa.



B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k marepuanabHO-
TEXHUYECKOMY OO€CledYeHn0 ydeOHOTro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHIX
PEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OXoaMMOe JIabopaTopHOE OO0OpYAOBAaHHME JUIsl BBINIOJIHEHUS] YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyaoBaHUE.

JleMoHCcTpaluOHHOE  000OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, JMIUPHUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAaEeTCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMILUIEKTHI
1a00paTopHOTO O00OpPYAOBAaHUS JIOJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpECa M CTPEMJICHHS OOYyYaroIMXCi K HAy4HOMY
U3YYEHUIO MPUPOJIbI, PAa3BUTUE HMX HHTEIUIEKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POopMUpOBaHUE
MCCJIEIOBATEIBCKOIO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTara H3YYeHHs
OCHOB CTPOCHHMSI MaTepUu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peIIeHHs pa3IUYHbIX 3a]ad C SBHO 3aJIaHHOM
duznyecKkol Moneblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anre QU3MYECKON MOEIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS W TPOBEICHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu UHHOPMAIIHH,
OTIPEJICIICHHS TOCTOBEPHOCTH MOJTYYCHHOTO Pe3ysIbTaTa,;

e CO3JIaHWC YCIIOBHH IJISi Pa3BUTHsI YMECHHM MPOEKTHO-UCCIIEIOBATEIHLCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHBb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoauTcs 136 gacos: B 10 kmacce — 68 gacoB (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MEepeyeHb JaOOpaTOPHBIX M
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JelaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COAEPKAHUE OBYUYEHMUSA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usnka — Hayka o mpupone. HayuHble MeTOAbl MO3HAHMS OKPYKAIOIIETO
Mupa. Ponb 3KcliepuMEHTa YW TEOPUM B MPOLIECCE TO3HAHUS MPUPOJBL.
DKCHEepUMEHT B (PUBHKE.

MopnenupoBanue (pU3MYECKUX SBICHUW M TpoueccoB. HaydHble rumoresbl.
dusnyecKkue 3aKOHbI U TEOPUHU. |'paHUIlbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHPA, B TPAKTUUECKON AEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBbie W HHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema otcu€ra. TpaekTopus.

Ilepemelienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MATEPUAIbHOW TOYKH, MX MPOECKIMU HA OCH CHUCTEMbl KOOpJUHAT.
ClioxxeHue nepemMenieHnil U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepeMENICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETP,
JBH>KCHUE CHAPSAJOB, IEIHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XaPAKTEPHUCTHUK
JIBHODKCHUSL.

[IpeoOpa3zoBanue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHUS Tena, OPOIIEHHOTO MOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

W3mepenune yckopeHus CBOOOHOTO MaCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JBMKEHHUS C LEIBIO ONPEAEICHNUs MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHS MEXAY MYTSAMH, IIPOMACHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU JKUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  l'anmunes. IlepBeiii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUJIs. MaTEpUalIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectd. llepBasg kKocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosa. Koaddurnuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[ToctynarenbHoe 1 BpaliaTeabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TENa.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.



HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPIAOTO TeENA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexXaHuKe

NMiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
WMiiynbC cuibl 1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAaHEHHsS HMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUH
KUHETUYECKOU YHEPTUMU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEprus yIpYro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
IIOBEPXHOCTU 3EMIIU.

[loTeHnmanbHble U HENOTEHUMANbHblE  CcuWibl.  CBi3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOAOMET, KOMED,
MPYKUHHBIN UCTOJIET, TIBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEJ U 00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



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

Mopens  uneampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUM HACAIbHOrO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B UAEANbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OneIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYILECTBOBAHHE MEXMOJIEKYJIIIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHS HICAIBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanne 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoauHamMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HJEaNbHOrO0  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3IyYCHHUE. Y IeJIbHAsS TEIUIOEMKOCTD BELIECTBA.
KosuecTBo TEIUIOTHI PH TEIUIONEepesaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBBIX MamuHax. KosduiueHT mnosie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kod>pduuMeHT MOJIE3HOro
JeHCcTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKHY.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.



Llemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOr0 BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OnbIT 1o anuabaTHOMY paCHIMPEHUIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3aius. Y aefibHas TerioTa masienus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOITYYEHUSI COBPEMEHHBIX MaTEpHUaIOB, B
TOM YHUCJIE HAHOMATE€pPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUs] KPUCTATUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznen 4. JaekrpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpu3aums TeN. OJIEKTpUYECKUM 3apsia. JBa Buaa DIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsil.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  anmekTpuueckoro moiia.  [IpuHuumn
CYIIEPIO3ULIAMN DJIEKTPUUYECKUX TMMOJIEN. JIMHUM HaNpsiKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Pabora cmm  amekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3HocTh
MOTEHIMANOB. [IpOBOAHMKM W NMANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JndiexTpruyeckas IpOHUIIAEMOCTb.



OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckrue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJJACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUILIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAasi CUJa W BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOHUKH. CobOcTBeHHas u pUMecHast MIPOBOJANUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHIT TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MpUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHUS.



3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
MJIOIIA/IA TIOTIEPEYHOT0 CEUEHUS U MaTepuana.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOIABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOJAMMOCTD AUOJA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUAKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBIe€TCs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, UxX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMXKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JHCCOLMALIMS,
rajibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUST B TEXHUKE, MOJIIUITHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MaTEpHaioB, B TOM YKCJIE HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbIC puOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.



11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMOD cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMUM MarHuTHOM WHAYKUWU. KapThHa JIMHUA MarHUTHOM
WHIYKIWH TO0JIA IOCTOSHHBIX MarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib M HalpaBlieHHE. J[BuxkeHUEe 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIKYINAS CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanest.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKIMHU. OJEKTPOJBIXKYIIAsA  CHUiIa
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJIST KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue AeWCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, amrumutyna u (asa KoJeOaHHIA.
[IpyXVHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHType. AHAJIOTUs MEXIYy MEXaHUYECKUMU W
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyrna TomcoHa. 3akOoH COXpaHEHUS
HHEPTUU B UJI€ATHLHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsIX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHYKIeHHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHMSI.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DICKTPUUIECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIB30BaHUs AJICKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuyecknue ycTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: SIICKTPUUECKUI
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTeMaTUYECKUN MasSTHHK).

HabGmronenue 3aryxaromux KojieOaHUH.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mpu MOCIENOBATEIIBHOM COEAMHEHUU PpPE3UCTOpa, KATYLIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre MEpEeMEHHOTO0 TOKa B LENMM U3 IOCJEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W TPOJOJBHBIE BOJIHBI.
HNuTtepdepenius u nuppakuus MeXaHU4eCKUX BOJIH.



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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3YyUYECHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomaruutHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIMTBI pagUOCBS3U U TeNEeBUACHUS. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJeOaHuH.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
pesioMJICHUE, MOJspu3aus, udpaKuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoinHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcust cBera. CiioXHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bI. IlocTpoeHue wm3o0pakeHuil B
coOuparoluX U paccenBarolux JuH3ax. Dopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTUHE OT JIBYX CHH(]Aa3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tongapuzanus csera.



TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOSKIIMOHHBINA amnmapaT, MUKPOCKOIN, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONTMHEHOE PpAacIpPOCTPAHEHUE, OTPAXKEHHUE M TNPEJIOMIICHHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKCHUI B JTMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHue cekTpa ¢ MOMOILBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaiiuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuvl

N3MepeHnue rnokaszaress NpesioMIICHUS CTEKIIA.

HccnemoBanre CBONCTB H300paKEHUH B JIUH3aX.

HaGmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuubl  NPUMEHMMOCTM  KJIacCMYecKOM  MexaHuku.  [loctynartsl
CIEHHAIIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHNE BPEMEHU U COKpALIECHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dbororddexra. YpapHenue DiHmrerHa s Gotodaddexra. «KpacHas rpaHuia»
dbotoarddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboTOIaTYNK, COJTHEUHAsT OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.



HccnenoBanue 3akoHOB BHeMHET0 (poTodddekTa.
Ceeroauop.
Conneunas Gartapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogens aroma. lloctynater bopa. U3nydyenue u mornomnieHue
¢$OoTOHOB TpU TEepexoie aroMa C OJHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bunsr
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.
BosiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol
Hab6nrogenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, raMMa-u3Iy4yeHHUs.
BnusHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.
OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbsda-pacnan. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoit KapTUHBI MUPA.
TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast 0oMoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).



Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHs acTpoHOMUU. [IpuKiIaiHOe 1 MUPOBO33PEHUECKOE 3HAUCHU E
aCTPOHOMUM.

Bun 3Bé&nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJIacC —
CBETUMOCTBY». 3BE3/Ibl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunbiii [Iyte — Hama I'amaktuka. Ilonoxkenune u aBwxkeHue CosiHIA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOnroenusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPeIeNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIo MOMYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0maromuiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, pOJb (PU3UIECKOIN Teopun
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHsS B 11 kiacce oCyIiecTBISETCs ¢
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeOopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKUMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJbHHUKOB,
ompeiesIeHne IOMIAaU TIOCKUX GUryp u o0béMa Tel.



buonoeus: snexTpuueckue SBICHUS B JKHBOW MPUPOJE, KOJIeOATEIHHBIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJE, IEVCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKHU, CHEKTPaJbHBIN
aHaJIu3.

l'eoepagusa: MarHWUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM IMMOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSICCHHUIA.

Texunonocus: NWHUM DJEKTPOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mpenmera «Pu3nMkay Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECTIEUUTh JOCTHXKEHUE CIEIYIOUIUX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOTo npenmMera «Dusmkay T0KHbI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN NESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHMSA:
c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3MLKMK 00YYAIOLIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TPaXTAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

YMEHHE B3aMMOJICMCTBOBATH C COIIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIMTAHMA:
c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOU UJICHTUYHOCTH,

NaTPUOTU3MA;



IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKIIFOYAs ACTETUKY HAyIHOT'O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhl, OCO3HAHHE TJIOOATHHOTO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA,;

pacUIMpEeHHE OMbITa JIEATEIbHOCTH SKOJOTUYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTeIIbHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHus:  (QU3NKA  OCYIIECTBIISATH  MPOCKTHYID H  HCCISIOBATEIBCKYIO
NEeATEeTbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYMST B  paccMaTpUBaeMBbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YUYETOM aHAlIM3a WMEIOIIUXCS
MaTepHaTbHBIX 1 HEMAaTePUATLHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B JACSITEIbHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOM TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHATHSIMH W METOJaMHU
bu3nUecKoil HayKH;

BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 005acTy PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peuIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITh TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBAaTh 3a/]ady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh IapaMeTPbl U KPUTEPUHN PELLICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acThb
KU3HECITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0/AbI U PEIICHNUS;

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

Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOUCK, AaHalu3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNi0 MHPOPMAIUMU pPa3IMYHBIX BHUIOB U (opm
MIPEICTaBICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEUICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpeKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAEpX aHUS B pas3IHYHbIX (opMaTax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIIMU U LIETICBOM ayJUTOPHH, BRIOUPAst ONTUMAIbHYIO
(opMy NpeAcTaBIEHUS U BU3yaIu3alLlUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBHUS:

OCYILIECTBISAThH OOIICHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB M BO3MOKHOCTEN KayKOT0 WIEHA KOJUIEKTUBA;

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BHIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4ETOM MHEHMHM y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[Ibl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

Pery/siTuBHBIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusauus:

CaMOCTOSITENTFHO OCYIIECTBISATh MO3HABATEIbHYIO ACSITEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PEIICHUs PacuYE€THBIX U KaueCTBEHHBIX
3a7a4, MJIaH BBIMOJHEHUS MMPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

paciupsaTh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JINYHBIX NMPEATNOYTCHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JIaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, IMOIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTH,

OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJieKCHMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM UM MBICIUTEIBHBIX MPOLIECCOB, UX pPE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMEThb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUKEHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMpU aHalU3€ pe3yIbTaToOB
NEeSATEeIbHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B nponecce nocTukeHUs JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMMBbl
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIIICHCTBYETCS AMOIUOHAIIbHBIN UHTEJUICKT, MpeAnoJiararonui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPaBIIECHUS Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJUPOBAHUSI, BKJIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIexy, ONTUMM3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATh MCXOJs U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COMEPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEICH:
MaTepualibHas TOYKa, MHEepIUaJbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCcKux 3aj1ad;



pacno3HaBaTh (PU3NYECKHUE SIBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
DJIGKTPOJMHAMUKHA:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBMKCHHE, CBOOOTHOE TMaJeHUE TeN, IBWKCHHE IO OKPYXHOCTH, WHEPIHS,
B3anMoJIeicTBrE Tel, AUddy3usi, OpOYHOBCKOE IBMKCHHE, CTPOCHUE KHUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT IIPU HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBeCHE, WCIApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AIMS, KUTICHUE,
BJIQKHOCTH BO3/yXa, MIOBHIIICHNE JABJICHUS Ta3a IPU €r0 HArpeBaHUH B 3aKPHITOM
cocyzle, CBSI3b MEXKIy IapamMeTpaMd COCTOSHHS Ta3a B  H30MpoIleccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONHCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (HU3MUYCCKUE BEITUUMHBI:
KOOpJIMHATA, MYTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTHs, MEXaHUYCCKas
paboTa, MexaHHWUYECKas MOIIHOCTh, MpPH ONHCAHUW TIPABUIBLHO TPAaKTOBATh
(GU3MYECKUl CMBICT HMCIOJB3YyeMBIX BEIMYHMH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MaHHYIO (DU3UUCCKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJIEKTPUUECKUIN 3apsi,
EKTPUUECKOE TM0JIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKHA CMBICT HCITOIh3yEMbIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMY,

aHATM3UPOBaTh (PU3UUYECKHUE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3UUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BcemupHoro Tsarorerus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHENH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMIepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsina, 3akoH KylloHa, TpU 3TOM pa3inyaTh CIOBECHYO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpAKEHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS  MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MAaCHOTO HCIOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBINIOJIHATh OKCIEPUMEHTHI 10 MCCIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOILIECCOB C HCIIOJIb30BAHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYHUHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMUH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yjIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIHI,
HEOOXOUMbIE ISl €€ pEelIeHUus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPECTABJICHUS YYEOHOW W HAy4YHO-TIONMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJIydaeMyto HH(POPMALUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
TOBEJICHUS B OKPYKAOLIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAlMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHHKU M
TEXHOJIOTUH, B MPAKTUYECKOW NESITCIBHOCTH JIOJAEH, IETOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYCYHBIN AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sepHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa IMpU pelieHUuH (U3UISCKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUA (IIPOLECCHI) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUS TOKa, B3aMMOJICUCTBHUE
MarHuToB, JJICKTPOMAarHWUTHAas WHAYKIMS, JCHCTBUE MAarHUTHOrO TIOJISI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJICKTPOMArHUTHBIC KOJcOaHWS U
BOJTHBI, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETa, OTPAKCHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3PphexT (poTod3ddheKT), CBeTOBOES AaBleHHE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
PaMOaKTUBHOCTD;

ONMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  cpel) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJB3Yd (U3UUYECKUE BEIUYUHBIL:
IEKTPUUCCKUI 3apsl, CHJa TOKa, JJICKTPUUECKOE HAMPSIKCHHE, DIICKTPUYSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIAsA CHia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHma, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUsl SJEKTPUYECKOTO M MArHUTHOTO IIOJIeH, MEpHOoJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B MPOIEcce
TAQPMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE |
ONTHYECKas CWJIa JIMH3BI, MPU ONHUCAHWH TPaBUILHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HAYCHHS U EIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMM;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOJB3YS
(bu3MYeCKUe BEIMYHMHBI: CKOPOCTh DJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJILC (POTOHA, MEPUOJI TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX Si7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICIT
WCITOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaThb (OPMYIIHI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUIMHBL,

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIOJIB3Yys (U3MUECKHE
3aKOHBI U MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATEILHOTO U MapaJLIEIHLHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM



WHAYKLUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddexrTa,
3aKOH COXPAHEHHsSI JHEPruu, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHMS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHs MAacCOBOI0 4YMclia, mocTynarsl bopa,
3aKOH PaIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiivnyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTU4YeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

OTIPEJIENIATH HAMlpaBJIeHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJISl POBOHUKA
C TOKOM, CUJibl AMriepa u cuibl Jlopenna;

CTPOUTh W OIKCHIBaTh H300pa)KEHUE, CO3JaBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: MPHU 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBATH BBIBOBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs] U HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PM3MUYECKHUX BEJIMYMH B BHUJE TaOJIUIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEATEIbHOCTH C HMCIOJb30BAHMEM H3MEPUTENIBHBIX YCTPONCTB M JaOOPATOPHOIO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelleHus, MPOBOJUTH PacuéThl M OLICHUBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOl Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YUYEOHOUW U HAay4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(DOPMAIHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIllUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B DPA3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 30POBbS M COOJIOCHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;

paboTathb B TpYIIE C BBHIIOJHEHUEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE pacCMaTPUBAEMOMN MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24



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

Paznen 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
1 MeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuorexa [JOK
4.1
DMEMEHTEI KBAHTOBOH OTITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmorexa [JOK

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



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Wroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE

Ne Hara uudposeie

Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

®du3nka — HayKa O IPUPOJIE.

1 Hayunsie MeT(})IK bl HO?I»)HfHIfH 1 bubmmorexa LOK

" A 06.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYXKAroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 dbopMHUpPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAyYHOU KapTUHBI MUDA, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, ckopocTb, 13.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMepHOE npsAMONMHENHOE 1 bubnuoreka [IOK
JIBIKEHHUE 14.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPSIMOIUHEIHOE 1 bubnuoreka [IOK
IBHKEHHE 20.09.2023 ' https://m.edsoo.ru/ffOc372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOJTHOTO Ma/ICHUS 21.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe IBUXEHUE.

7 JIBr>keHre MaTepralibHON TOYKH IO 1 bubmmorexa [JOK

P 27.09.2023  https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

3 [IpuHnun otHOCHUTENBHOCTH [ anumnes. 1 bubnuorexa [IOK

HNHuepuuanbHble CUCTEMBI OTCUETA. 28.09.2023  https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

IIepssbiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

bubmuorexa [JOK

d CYHCPIOSHILIH CHIL BTOpOHfaKOH 04.10.2023 | https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuaibHON TOUKU

10 Tperuii 3akoH HeroToHa 114 bubmuorexa [IOK
MaTepHaIbHBIX TOUEK 05.10.2023  https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [TOK

P 11.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena 12.10.2023  https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuia :zn OTI/IBJ'ICI({bI/I(lS)I HH u BI/I)P;CCHI/II/I bubmorexa LHOK

P P 18.10.2023  https://m.edsoo.ru/ffOc3f76
Tena B XKUAKOCTU WJIH raze
[TocTynarenbHOe U BpalaTeibHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoreka [JOK
MowmenT cuibl. [1nedo cumbl. YcaoBust 19.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO TeNa
HNMnynec MaTepuanbHOM TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYECK. bubnmnorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs 25.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE BHKCHHE
PabGoTa 1 MOIIHOCTH CHJIBI.

16 Kunernueckas sneprus bubnuoreka [IOK
MaTepuaibHOW Touku. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
U3MEHEHUY KHHETUYCCKOW YHEPTHH
[ToTenumansHas SHEPTHsL.

17 [ToreHmanpHas 3Heprust 0 bubmmorexa [TOK

. P YIPYT 08.11.2023  https://m.edsoo.ru/ff0c461a

ne(OpMUPOBAHHON MPYKUHBI.



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

19

20

21

[TorennmansHast SHEPTHs Tesla BOIU3U
MIOBEPXHOCTU 3eMJIU

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MCHECHHUEM MEXaHUYECKON SHEPTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKI'yTa

KoHTpoinbHas pabora 1o Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE)

OCHOBHBIE MOJ0XKEHUSI MOJIEKYIISIPHO-
KHHETHYeCcKol Teopuu. bpoyHoBckoe
nsxenue. Auddysus

09.11.2023

15.11.2023

16.11.2023

22.11.2023

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

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

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

23.11.2023

23

Macca monekyn. KonuuectBo
BemlectBa. [locrosuHas ABoraapo

29.11.2023

24

25

Tennosoe paBHOBecue. TeMmieparypa
u e€ uzMmepenue. Illkana remneparyp
enbcus

Wneanpuerii raz 8 MKT. OcHoBHOE

30.11.2023

bu6nmoreka [JOK



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

ypaBHeHue MKT 06.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJ. Y paBHEHHUE 07.12.2023  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlambToHa. ['a30BbIC 3aKOHBI 13.12.2023
JlaboparopHas paboTa

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS 14.12.2023
Pa3peKEHHOTO ra3a

29 H3onponecchl B ACATBHOM ra3e U X bubnuorexa [IOK
rpaduyeckoe npeacTaBIcHue 20.12.2023  https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHss 21.12.2023  https://m.edsoo.ru/ff0c5952
DHEPTHUsI OJTHOATOMHOTO UICATHHOTO
rasa

31 Buasl Tennonepenaun bubmmorexa [IOK

27.12.2023  https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTh BEIIECTBA.

32 KonnuecTBo TemaoTel npu bubnnorexka [JOK
Terutonepenave. AaunadaTHbIM 28.12.2023  https://m.edsoo.ru/ff0c5c36
nporuecc

33 I1epBbIil 3aKOH TEPMOJMHAMUKH U €TI0 bubnnorexka [JOK
IpPUMEHEHHE K N30IIpoLeccam 10.01.2024  https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTs npoiieccoB B bubnuorexa [IOK
npupoe. Bropoii 3akon 11.01.2024  https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMOANHAMHUKNU

[Tpuniun nevicteust u KII/ TenmoBoit

bubmuorexa [JOK

3 MalluHbI 17.01.2024  https://m.edsoo.ru/ff0c600a
K KII
36 Hukn Kapuo u ero KITJ] 18.01.2024
37 DKOJIOTHYECKHE TPOOIEMBI
TEIJIOOHEPTEeTUKU 24.01.2024
38 O6o06maromuit ypok «MomnekynsipHas bubnmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) 25.01.2024  https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora no Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
31.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Wcnapenue u kunexnue 01.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHTEIIbHAS
41 BJI&KHOCTh BO3/1yXa. HachleHHbIN bubmorexa LHOK
ap Ayxa. - 07.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
amop(HbIe Tera. AHU30TPONUS
42 CBOIES;B KpUCTAJIJIOB }KTI}) KHe bubmorexa HOK
P - 08.02.2024  https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepHaIbl
[TnarneHre U KpUCTATUTH3AITHS.
43 VY nenpHas TEILIOTA IIaBJIEHUS bubmmorexa [TOK
' 14.02.2024  https://m.eds00.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK
44 Y 0
PapHeiie TEIIoBoro bararcd 15.02.2024 = https://m.edsoo.ru/ff0c6820
45 DneKTpu3aIus Tei. DNeKTPUISCKUN bubmmorexa [TOK

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsij. JIBa BUa IIEKTPHUUYCCKIX
3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

21.02.2024

46 MTOJTYITPOBOJTHUKH. 3aKOH COXPAaHCHHS bubmorexa [JOK
P ) P 22.02.2024  https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kymona. ToueunbIit F3)J161<T WYeCKUI bubmorexa LOK
YIOHd. P 28.02.2024  https://m.edsoo.ru/ffOc6eed
3apsi
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosuuuu bubnnorexa [HOK
ANEKTPUUECKUX 1moJel. JInnun 29.02.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 nosist. [Torennman. Paznocts bubmorexa LHOK
' ' 06.03.2024  https://m.edsoo.ru/ff0c6f00
MOTCHIINAJIOB
[TpOBOAHMKY M TUAJIEKTPUKH B
50 anpeKT I([)CTaTI/I‘IGI([JKOM noILe bubmorexa HOK
P ) 07.03.2024  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
N bubnuoteka [JOK
51 C) .K
FICKTPOEMEOCTD. ROUACHCEATOP 13.03.2024  https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPTrus 3apsHsKEHHOTO bubmorexa [JOK
' 14.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHas pabota "M3mepenne
53 "
AJIEKTPOEMKOCTH KOHeHcaTopa" 20.03.2024
[IpuHIMIT IEHCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO
ammapara, CTpyHHOT0 MpUHTEpa. 21.03.2024

DIIeKTpOoCTaTUYECKas 3alIHTa.



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

55

56

57

3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [IoCTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANMEKTPUIECKOTO
ToKa. 3akoH Jlxoyna-Jlenua

0.5

03.04.2024

04.04.2024

10.04.2024

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

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

58

3akoH OMa 715 IOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

11.04.2024

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOANMOCTh

17.04.2024

60

61

DNEeKTPUYECKUH TOK B BaKyyMe.
CBoIICTBA JIEKTPOHHBIX ITYYKOB

[TomyrpoBoAHUKH, UX COOCTBEHHAS U
IpUMeCcHas MpoBoAUMOCTh. CBoiCTBa
p—n-niepexona.
[TorynpoBOTHUKOBBIE TPUOOPHI
(ITpoMexkyTOUYHASI aTTECTAIUA)

18.04.2024

24.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUN TOK B pacTBOpPax U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOLHAITHSI. 25.04.2024  https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOoCTOSITeTbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSITEIIbHBIN pa3psil. 02.05.2024  https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHnenue. [lpaBuna TexHuku 08.05.2024  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuii ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» 15.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtponsHast pabora o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnuorexa [JOK
3JIEKTpUYECKUd TOK. TOKHU B 16.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»

67 PesepBHbliil ypok. KonTpoibsHas 1 bubnnorexka [JOK
pabora o Teme "DneKTpoIuHaMHUKa" 22.05.2024  https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O600maronmii ypok 1 bubnuoreka [IOK
no teMam 10 knacca 23.05.2024  https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuseckue U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bubnmoreka [IOK
BexTop MarHuTHOM MHIYKIUH. 01.09.2023  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUIWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOJHUKOB C 06.09.2023  https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubmmoreka [JOK
MarHUTHOT'O TIOJISl KATYIIKUA C TOKOM» 08.09.2023  https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TIOJIST HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnmnoreka HOK
«Hccnenosanne nelcTBUA 13.09.2023 = https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME MArHUTHOTO TIOJIS HA

5 JBIKYIIYIOCS 3apsSOKEHHYIO YACTUILLY. 1 bubmmnoreka [HOK
Cuna Jlopennia. Pabota cumsl 15.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas HHIyKnus. [Totok
BeKTOpa MarHuTHOM HAyKIHH. DJ1C

6 . 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM 20.09.2023

WHAYKIIUHN (I)apaz[eﬂ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas pabota
«MccnemoBanue siBJICHUS
JIEKTPOMArHUTHON WHIYKIIUNY

22.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE

camouHaykiuu. 9J1C caMOMHAYKIINH.

9H€pI‘I/ISI MAarauMTHOTI'O ITOJIA KaTyIIKH
C TOKOM. BHGKTpOMaFHI/ITHOC II0JIC

27.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs TI€Yb

29.09.2023

10

11

12

13

14

Oo6o6maromuii ypok «MarautHoe
IIoJIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUS»

KonTponbhas pabota no Teme
«MarHuTHoe 1ore.
DNIeKTpOMarHuTHasT WHIYKITUS

CBo0OoiHbIE MEXaHUYECKHE
kosiebanus. ['apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3eprun

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChl Ipy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B
UieaIbHOM KoJ1e0aTeIbHOM KOHTYpE.

04.10.2023

06.10.2023

11.10.2023

13.10.2023

18.10.2023

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubmuoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnamorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuTHbIMH KoJIEOaHUSIMU

15

16

17

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[IpencraBieHne O 3aTyXaroOIINuX
KosieOaHusx. BeHyXIeHHBIE
MeXaHn4eCcKHe Koiebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG BHGKTpOMaFHI/ITHLIe
KOJIEOAHUS

[lepemennsbIit TOKk. CHHYCOM1aTIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS

20.10.2023

25.10.2023

27.10.2023

bubnmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tpancdopmarop. [IpousBocTso,
nepegava u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpolCTBO U IPaKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOIO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 2JIEKTpoIiepesad

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
IIEKTPO3HEPTUH B TOBCEIHEBHOMN
KU3HH

MexaHnuecknue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.

08.11.2023

10.11.2023

15.11.2023

17.11.2023

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bubanoreka [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CkopocTh pacpoCTpaHEHUs U JUIMHA
BOJIHBL. [loniepevnbie U mpo10JIbHbIC
BOJIHBI

3Byk. CkopocTb 3ByKa. ' poMKOCTh

bub6nmoreka [IOK

22
3ByKa. Bricora Tona. TemOp 3Byka 22.11.2023  https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa [JOK
P i 24.11.2023  https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacTs 99.11.2023
cBs3u. Paguonoxarms
o5 KonTtponsnas padora «Konebanus u Bbu6moteka [JOK
BOJIHBI» 01.12.2023  https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJHOM Cpee. bubnnorexa [JOK
ToueuyHblil HICTOYHUK cBeTa. JIyd 06.12.2023  https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa [TOK
P . P 08.12.2023  https://m.edsoo.ru/ff0cd4e0
M300paXeHU B MJIOCKOM 3epKaje
[Tpenomnenue ceera. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHslii bubmuoreka [IOK
YTOJI OJTHOTO BHYTPEHHETO 13.12.2023  https://m.edsoo.ru/ffOcd7{6
OTpaKEeHUS
29 JlaGopatopHas pabora «3mepenue bu6muoreka [JOK
MOKa3aTelsl MPEJIOMIICHHSI CTEKIIa 15.12.2023  https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzobpaxenuii B
30 mua3ze. DopMyIia TOHKOH JTMH3BI bubmorexa [IOK
) ’ 20.12.2023  https://m.edsoo.ru/ff0cddle

VBenuueHue TUH3bI



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlaboparopHas pabota

31 4 i
« ccne/:[OBaIiHe CBOICTB 99 12 2023
M300paKeHH B TMH3aX)
Hucnepcus cBeta. Cll0KHBIN COCTaB
39 6emnoro csera. Lser. JlaboparopHas
pabora «Habnronenue aucnepcun 27.12.2023
CBETa»
33 WnTepdepennus ceera. Judpakuus bubmuoreka [IOK
ceeta. ludpaknuonnas pemeéTka 29.12.2023  https://m.edsoo.ru/ffOced22
34 [TonnepeyHOCTH CBETOBBIX BOJIH. bubanoreka [JOK
Ilonspusanus csera 10.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 0
U yCJIOBHUS UX 0€3011acHOTO 12.01.2024
MPUMEHEHUS
['paHUIIBI MPUMEHIUMOCTH
36 KJ1laccuueckor mexaHuk. [locTynarer bubmmoreka [JOK
CIeNUAIbLHON TEOpUHr 17.01.2024  https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMme/yIeHre BpEMEHH U COKpallleHue bubmmorexa [TOK
P P 19.01.2024  https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMNYJIbC PEIITUBUCTCKOM
38 gacTuibl. CBS3b MAaCCHI C SHEPTUCH H bubmorexa HOK
' P 24.01.2024  https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
Kontponbhas padora «OnTuka.
39 OCHOBBI crIEIIUATBHON TEOPUHU bubmorexa [IOK
P 26.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»
40 ®oronsl. opmyna [1nanka. Dueprus bu6muoreka [JOK
U UMITYJIBC (pOTOHA 31.01.2024  https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

3akonbl poTtodddekra. YpaBHEeHHE

. . bubnnorexa [{OK
41 2 .
e WA dorosgiexra 02.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodrddexra
Hasnenue ceera. OnwiTh [1. H.
42 Jlebenera. Xumuueckoe JIeHCTBUC bubmmorexa [JOK
' 07.02.2024 = https://m.edsoo.ru/ff0d04a6
cBeTa
OTKpBITHE U UCCIICIOBAHUE Bu6 110K
nonIMoTeKa
4 . A.T.
3 $orosppexta. Onbiret 09.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
TexHuuyeckue ycTpoicTBa u
44 MPaKTUYECKOE TPUMEHEHHE:
¢doTorsIeMeHT, POTONATIHK, 14.02.2024
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3aga4 no reme «JE€MEHTBI bubnuorexa [IOK
KBAHTOBOM ONTHKH 16.02.2024  https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pezepdopna o paccesHuIO 0-4acTHIL bubmorexa LHOK
p®op P ' 21.02.2024  https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubnmnorexa LIOK
47 II b
OCTyHaTR! opa 28.02.2024  https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHue GOTOHOB
48 IIPY [IEPEXOJIE ATOMA C OJJTHOTO bubmuoreka [IOK
YPOBHSI DHEPTUM Ha Apyrou. Buabl 01.03.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBsie cBoiicTBa yacTuil. BoJIHBI
49 ne bpoins. KopnyckynsipHo- bubmuorexa [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U 06.03.2024  https://m.edsoo.ru/ff0dOca8
BBIHYXJICHHOE H3JTyICHHE
50 OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI bubmuoteka [IOK



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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Pesepdopaa o onpexnenenuro
COCTaBa PaJItOAKTHBHOTO M3ITyYCHHS

13.03.2024

https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

15.03.2024

52

53

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJEeKTPOHHBIN U TTO3UTPOHHBIH OeTa-
pacnan. I'aMma-nu3nydyenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHbii
peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPTeTUKHU

20.03.2024

22.03.2024

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

54

DnieMeHTapHble YacTullbl. OTKpBITHE
no3utpoHa. MeTo el HaOIIOIeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yHaaMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
bu3NYECKOIl KapTUHBI MUPA»

03.04.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bug 3sésnnoro neda. Co3sesnus,
SIpKHE 3BE3/bI, TUIAHETHI, UX BUIAMMOE
nBrxenre. CojIHEUHAasI cucTeMa
Counniie. ConHeyHas akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE371
3BE3bI, UX OCHOBHEIC

XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEE

05.04.2024

10.04.2024

12.04.2024



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

cTpoeHue 3BE311. COBpeMEHHbBIE
IPE/ICTaBICHUS O TIPOUCXOXKACHUH U
sBosronnu ConHIa 1 3BE31

58

Muneynsiii [1yte — Hama I'anakTuxa.
[Tonoxenue n aBmxenne CosHua B
lNanmakrtuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK
(ITpoMexkyTOUHASI aTTECTAIUA)

17.04.2024

59

Bcenennas. PazOeranue rajakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznyueHue.
MertaranakTuka

19.04.2024

60

61

62

63

Hepemennsie mpo0ieMbl aCTPOHOMUU

KonTponbnas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ATUYECKOHN cdepax AesITeTbHOCTH
YeJI0BeKa

O6o06matomuii ypok. Ponbs u mecto

(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

24.04.2024

26.04.2024

03.05.2024

08.05.2024
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O6o06maromuii ypok. Poib
¢buznueckoit Teopun B
(bOopMHpPOBAHNY TIPE/ICTABICHUI O
¢du3nueckoil kapTHE MHUpa

15.05.2024

65

O6o06matromuii ypok. Mecto




¢u3nUeckoil KapTHHBI MUpa B 00IIEM
psILLy COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX [IPEACTABICHUN O IPUPOJIE

17.05.2024
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68

PesepBHBI ypok. MarHuTHOE 10JI€.
DNeKTpOMarHuTHas HHIYKIHS

PesepBHblii ypok. Ontrka. OCHOBBI
CIIELUAIILHON TEOpUHU
OTHOCUTEJIBHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

22.05.2024

24.05.2024

28.05.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kmace/ Mskumes I'.41., [lerpoBa M. A., YronsaukoB O.C. u apyrue,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» dmsuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penakiueii [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «3marenbeTBo
«ITpocsemnieHue»

@uzuka 10, 11 knmacc Makumesa I'.4. IletpoBa M.A. YronsaukoB O.C.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://m.edsoo.ru/ff0a6976

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/ff0a6976






