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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHHHA M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW TMporpaMMmel, mpenctaBieHHpix B OI'OC COO, a Takke c yd€Tom
benepanbHOl pabouell MporpaMMbl BOCIHUTAaHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusx Poccuiickoit  dDexpeparnum,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma o gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTBIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKKU C €CTECTBEHHO-HAayYHbIMU Yy4eOHBIMU IpenMeramMu. B Hell ompenenstorcs
OCHOBHbIE 11€IM U3ydeHUs (U3UKH Ha YPOBHE CpeJHEro oOuiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYyEMbI€ Pe3yJIbTaThl OCBOCHMSI Kypca (pU3uMKH Ha 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay mo rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KA4€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 OKpYXalolleM MUpeE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMmueH, ouonoruedt, pusudyeckoi reorpadueid m acTpoHoMuel. Mcmongb30oBaHWEe W aKTHMBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN OMNpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTEepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU YUeOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro 00IIero oOpa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOXKHO pacCMaTpUBATh KaK MPUHIHUIIBI €r0 OCTPOECHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca (GU3UKU 00beAUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana Gu3nYeckoil HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kype GU3nku npeamnoiaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHUX U TEXHOJOTUYECKUX NPUIIOKEHUH N3YYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3sBUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJIEHHsI TPOOJIEM pallMOHAIBHOTO MTPUPOAOTIONH30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O IPUPOJIE, TPaHULAX NMPUMEHUMOCTH TEOPHi, JUIsl ONHUCAaHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-1esTeIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peanu3yercs MpPexae BCEro 3a cuér
OpraHM3aliy KCIEPUMEHTAIbHON NesATeNIbHOCTH oOydatomuxcs. [[nst 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO WCHOJH30BAHME CHUCTEMBI (PPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpPHBIX PpabOT, KOTOphIE B TporpaMme Mo ¢u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM mepedyHe JabopaTOpHBIX paloT,
MIPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYUIECTBIISIETCS YyJaCTHMKaMH 0O0pa30BaTEIbHOTO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaOuHeTta Qusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJiIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIIEIOBAHUSl 3aBUCUMOCTEN (PHU3MYECKHX BEJIMYMH W TIOCTAHOBKY OIBITOB IO TMPOBEpKE
MIPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl pelIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu stom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJEIBIO,
MO3BOJISIIOIINE TMPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesnoB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyronue BhIOOpa (PU3NYECKONW MOJETH I CHUTyaIlud TPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHus JOJKEH M3y4aTbCs B YCIOBHSIX IpeIMETHOro kabuHera (U3MKH WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ad0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo GU3MKE YYCHHMUYECKUX NPAKTHUECKUX paboT M JEeMOHCTPAIlMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JAEMOHCTpAUUN I WCCIENOBaHMS H3y4aeMbIX SIBICHUN U TPOIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaGoparopHoe oOopymoBaHUE ISl YYCHHUYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI JIaDOpaTOpHOTO OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMU LIENIAMH U3y4eHHs (PU3NKH B 00111eM 00pa30BaHUU SBIISIOTCA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOyYalOUIMXCsl K HAy4YHOMY H3YyUCHHIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
MCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSCHATH SBJICHHUS C UCIIOJIBb30BaHIUEM (DPU3NYECCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(bopMupoBaHHE MPEACTABICHUNA O POJM (U3UKHU JUISI PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero oOpa3oBaHus:

pHOOpeTEeHNe CUCTEMBI 3HAHUM 00 OoOUIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpOBaHME YMEHUN TPUMEHATh TEOPETUYECKHE 3HaHWUSI Ui OOBSCHEHUS
¢u3nuecKkux SBICHUMH B TpUPOJE W U1 TNPHUHATUS NPAKTUYECKUX pELICHUN B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pElHIeHUs pPAa3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoit
MOJENbIO, 3a/ay, TOJpa3yMEBAIOLIUX CAMOCTOSITENIbHOE co3/JaHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MMOHMMaHHe (U3NYECKUX OCHOB U MPHUHILMUIIOB JNEHCTBHUS TEXHUUYECKUX YCTPOWUCTB H
TE€XHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITEJIbHOIO IJIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
OKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  MHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCIIOBUH JJI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIIBHOCTH.

Ha wmsydyenue ¢usnku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEINIO).

[Ipennaraemsliii B mporpamme 1o (pusuke nepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb J€JaeT BBIOOp MPOBEACHUS JTabOpaTOPHBIX padoT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.



COIAEPKXAHUE OBYUYEHUA

10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS IIPUPOJIbl. DKCIEPUMEHT B (DU3UKE.
MonenupoBanue (pU3NYECKUX sSBICHHWA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TEOPHH. | paHUIIBI IPUMEHUMOCTH (GU3MIECKUX 3aKOHOB. [IpuHINI COOTBETCTBHS.

Ponp m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUYUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, UX MPOCKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)KeHHe TepeMeIeHu 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHHE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMe MaTepHaIbHOM TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKCHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHUS ~ MEXAY  OYTSIMH,  NOPOMJACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[Ipunnun otHocuTensHOcTH [ammies. [lepssiii 3akoH HeroToHa. MIHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTE€pUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHHsI CKOJIBKEHUsS U cuiia TpeHus mokos. Kospdumment tpenns. Cuia cOnpoTHBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[locTynarenbHo€ U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO TENa.

MOMEHT cHIIBl OTHOCUTENBHO OCH BpameHud. Ilnedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TTaJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPIOTO TeJd, UMEIOIIETO OCh BPAIllCHHUS.

Tema 3. 3axonnt COXpAHEeHRUA 6 MEéXAHUKE

Nmmynsc MaTepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. IMIynbc CHIlbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus mMatepuaabHO TOukd. Teopema 00 M3MEHEHHH KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble W HEMOTEHIUANbHbIE CHIIBL. CBsI3b PaOOTHl HEMOTEHIIMAIBHBIX CHI C
U3MEHEHHEM MEXaHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUH.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEHIMATLHON PHEPTUU B KHHETUYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH HHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paszpnen 3. MouiekyisipHasi pU3NKAa M1 TEPMOAMHAMHMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe mBwxkenue. Juddys3usa. Xapakrep ABMKEHUS UM B3aUMOJIECHCTBUS YaCTHIL
BemecTBa. MoJieJTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETUYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpeaHed KHHETHYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasa. [llkama temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B MACaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, n3obapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMeETp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOIEKYIT
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHuil o0béma
KOMHAaThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMOI[I/IHaMI/I‘ICCKaH CHUCTCMA. BHYTpeHHHH OHCPIuAa TepMOﬂHHaMquCKOﬁ CHUCTCEMbI U
crocoObl €€ m3MeneHus. KoianuecTBo TEMIOTEL U pa60Ta. BHYTpeHHHH OHCPIrusa 0JHOATOMHOI'O
NACAJIbHOTO Ira3a. BI/II[BI TCILIONICpeaaun: TCIJIOMPOBOAHOCTb, KOHBCKI U, U3JTYUCHUC. YI[GHLHEIH
TEIIOEMKOCTD BeIIeCTBAa. KonuuectBo TEMIOTEHI IIpu TerIonepeaavc.

Ilonsitue 06 anmabatHOM mnpouecce. IlepBblii 3akoH TepmoauHamMuku. IIpumMeHeHue
NEpBOTO 3aKOHA TCPMOJUHAMHKHU K U30IIPOLICCCaAM. Fpa(bnqecxaﬂ HHTCpHpCTalUs pa6OTBI rasa.

BTOpOfI 3aKOH TCpMOJUHAMHKHU. HeO6paTI/IMOCTL IIponeccoB B IPpHUPOAC.

TenmaoBble MaIlIMHEL. HpI/IHLII/IHBI HeﬁCTBHH TCIIJIOBBIX MAalllvH. Hp606pa30BaHI/I}I OHCEPTrruu B
TCIIJIOBBIX MaAllIMHAaX. KOE)(I)(I)I/II_II/IGHT IIOJIE3HOI'O HeﬁCTBHﬂ TEIJIOBOM MAIIIMHEL. HI/IKH KapHO u
€ro KOS(b(bI/II_[I/ICHT IIOJIE3HOI'O ﬂCﬁCTBHH. OKOJIOTHYECKUE HpO6J’IeMLI TCIIJIOOHCPIrCTUKH.



TexHuueckne ycTpoiicTBa W IPAaKTHUYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOJHIbHUK, KOHIHIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH H3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >upa B JaTyHHOW TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS ).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Tejla IpU TeIionepeaye.

OmnbIT 1o aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Aepecammusvie cocmoanusn eeuwecmea. Dazoevie nepexoont

[TapooOpazoBannie u KoHAeHcamus. Mcmapenue wu  kuneHue. AOCONIOTHasT U
OTHOCHTEJbHAS BIIAXXHOCTh BO3ayxa. HackleHHbIN map. Y enpHast TEIioTa mapooopa3oBaHus.
3aBHCUMOCThD TEMIICPATYpPhbl KUIICHHUA OT OAaBJICHUA.

Teépnoe Teno. Kpucrammmyueckue u amopdHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuasbl. [lmaBneHume M Kpuctaumszauus. Y aenbHas
TeruioTa miasieHus. Cyomumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckre yCTpOWCTBA W TPAKTHYESCKOE NPUMEHEHHE: THTPOMETP M TICHXPOMET),
KaJIOpUMETP, TEXHOJIOTUW  IIOJIYUECHUS COBPEMEHHBIX MAaTepHajoB, B TOM  YHCIE
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue nmpu NOHMWKEHHOM JaBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUIABJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpaIys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepeHne OTHOCUTEILHOH BIQKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3ainusa Tel. OJeKTpu4eckuil 3apsan. JlBa Buga dSJIEKTPUYECKUX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYPOBOAHUKN. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM — 3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJied. JINHUM HanpsHKEHHOCTHU AJEKTPUUYECKOTO MOJIS.

PaGora cun osnektpoctatnueckoro mousd.  [loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AMDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JuanekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KoHpeHcatop. DneKTpoEMKOCTh IUIOCKOTO KOHJEHcATopa. JHeprus
3apsKEHHOTO KOHJIEHCATOpa.

TexHuueckre yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATIHHBIN
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu



YeTpoCTBO M IPUHLIUIL IEHCTBUS DJIEKTPOMETPA.

B3anmMoelictBre HadIEeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DNeKTpOoCTaTUYECKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOIO KOHJAEHcaTopa OT IUIOUIaJAW IUIACTHH,
paccTosHUS MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3Mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPHUECKOTO TOKA. MICTOUHWKH TOKA.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokerne. 3akon OMa j1s ygacTKa MeTH.

DNeKTpUYECcKoe COTPOTHUBJICHHE. VYnenbHOE COTIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHHUE TPOBOTHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIIHOCTB AIEKTPHUIECKOTO TOKA.

DNEKTPOIBUKYIIAs CUJIa M BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) d7eKTpruaeckoi nenu. KopoTkoe 3amMpIkaHueE.

DNEeKTPOHHAS TPOBOJUMOCTE TBEP/IBIX METAJIOB. 3aBUCHMOCTE COITPOTHUBIICHHSI METAJLIOB
oT Temreparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBo HUKOBEIE IPUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaxX MW pacIlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
Jccolranus. JIEeKTPOIIN3.

DJIeKTpUYECKHI TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATENIbHBINA pa3psaa. MosHusl.
[Tnazma.

Texuuueckre ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp, BOJBTMETD,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBIICHUS IIWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMeniaHHO€ COeTMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHHe >NeKTPOABHKYIIEH cuiabl. KopoTkoe 3aMblkaHHE TalbBaHHYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTh CONIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTE AIIEKTPOIIUTOB.

HckpoBoii pa3psia v IpoBOAUMOCTH BO31yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHOIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEIaHHOTO COeTMHEHUS PE3UCTOPOB.



W3mepeHne  SNEKTPOJBIKYLICH CHIBI HMCTOYHMKA TOKa W €r0  BHYTPEHHETO
COIIPOTHUBIICHUSL.

Habmonenue snexrponusa.

MexnpeaMeTHbIe CBA3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS ¢ y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MOICIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHCTEMBl ypaBHEHWH, JIMHEWHass (QyHKIuUsA, mnapabdorna,
runep0oIIa, uX rpaduKN ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIHWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe NBIWXKEHUE B KUBOU npupoze, 1udpdys3us, ocMoc, TEMmI000MeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), dJICKTPUIECKUE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKpETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TeIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUAKOCTEH M Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJIOB, DJICKTPOJUTHIECKAS TUCCOLIUAIINS, TaThbBaHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE JABHKEHUHN C MCIIOJIb30BAaHHEM MEXaHU3MOB, YUET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAHOMATEepHAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHUMHAA UHOYKUUA

IlocTosgHHBIE MAarHHUTHL. B3aHMOHeﬁCTBHe MIOCTOSIHHBIX MAarHUTOB. Mar"HutHoe IIOJI€E.
BeKTOp MAarHUTHOM HHAYKIHH. HpI/IHHI/IH CYIICPIIO3NIIHUU MATHUTHBIX rnojer. JIMNHUM MarHUTHO
HHIAYKIHUHU. KapTI/IHa JIMHUN MarHATHOH HUHAYKIUH TTOJIA TOCTOSIHHBIX MAI'HUTOB.

MarnutHoe moJje IIPpOBOAJHHKA € TOKOM. KapTI/IHa JIMHUHN HHAYKIOIUU MAr"duTHOI'O ITOJIA
JUIMHHOT'O MPAMOI0 MPOBOAHHUKA W 3dMKHYTOI'O KOJIBIIEBOI'O IPOBOJHHWKA, KATYIIKH C TOKOM.
OmnbIT 3pCTeI[a. BBaHMOHeﬁCTBHC MMPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna HopeHua, eé MOAYJIb W HaIIPpaBJICHUC. I[BH)KGHI/IG 3ap${)KeHHOI7I qaCcTUlbl B
OJAHOPOJHOM MArHMTHOM IIOJIC. Pabora cuibl HopeHua.

SIBnenue BHCKTpOMaFHI/ITHOﬁ WHAYKIHH. IloTok BCKTOpa MarHUTHOH HHAYKIOWU.
3J'ICKTpO,Z[BI/I)KyIJ_Ia${ CyJia UHAYKIHH. 3akoH BHeKTpOMaFHHTHOﬁ HHAYKIOIHUU d)apaz(eﬂ.

BI/IXpeBOC QJICKTPUYICCKOC IIO0JIC. 9J'ICKTpOI[BI/I)Ky1LIaSI CHhJla HMHAYKIIMU B IMPOBOIAHUKCE,
ABHUXKYHICMCA TOCTYIIATCIIBHO B OTHOPOJHOM MAarouTHOM ITOJIC.



IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DICKTPOIBHKYILAS CUJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHMTBHI, 3JIEKTPOJBUTrATENb, YCKOPUTEIIN IEMEHTAPHBIX YaCTHUILL, NHIYKIUOHHAs 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue HNEeKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABMKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH W3MEHEHHUS MarHUTHOTO
MTOTOKA.

SIBrieHNE CaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenne MarHuTHOTO MOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHATa HAa PaMKy C TOKOM.

HccnenoBanue sBIICHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Pa3gea 5. Koseb0anus v BOJTHBI

Tema 1. Mexanuueckue u dJIEKMPOMAZHUNIHbLE Koleoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYecKHe
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOanuil. [IpyXMHHBII MasATHUK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHMYECKUX KojeOanuil. [IpeBpamienue sHepruu
IIPU TaPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 53JIEKTPOMarHUTHBIE KOJI€OaHUS B HACATHHOM
KoJeOaTeNbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusaMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTrUU B UACATHLHOM KoJeOaTelbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojeOaHUAX. BBIHYXIEHHbIE MEXaHMUYECKUE KOJIeOaHHUs.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTYIHOE U IEHCTBYIOIIEe 3HAYCHUE CUITBI TOKA U HAIIPSKEHU .

Tpanchopmarop. IIpousBoacTBo, mepenaya W MOTPeOIEHUE DIEKTPUUECKON DHEPTHH.
DKOJIOTUYECKME PHUCKH TP MNPOU3BOACTBE 3ieKTpodHepruu. KynbTypa wHcnosib3oBaHus
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M MNPAKTUUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHOM CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHYeCKUN
MasiTHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.



HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue peonanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUsI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHUST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc npu mocnegoBaTeIbHOM COSIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogernb TUHUM 3IEKTPOIIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 TMOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbBIE 80IHbL

MexaHnuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
W JnuHa BOJHBL [lomepeuHble W TPOMOJbHBIE BOJHBL MHTepdepeHius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BEeKTOpoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHHe, ToJispu3anus, maudpakmus, wuHtepdepeHius. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMArHUTHBIX BOJIH. [IprMeHeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texuuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habnronenue oTpaxxeHus U MpeIoMIICHUS MEXaHUYECKIX BOJIH.

Habmonenue nuntepdepeHnu u qudpakiui MEXaHHUYECKUX BOJIH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnegoBanue  CBOWMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, TMPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOU Cpene.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€eHUH B IUIOCKOM
3epkae.



[Ipenomnenne cBera. 3aKkOHBI MpPEJIOMJICHHA cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli yros IOJIHOIO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CiioxkHbIi cocTaB Oenoro ceera. L{Ber.

CoOuparomue W paccewBaromue JHUH3bL. ToHKass imH3a. DOKYCHOE pacCTOSHHE U
ONTUYECKasi CHjla TOHKOW JUH3BL. [locTpoenne n300pakeHuii B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOYHHKU. Y CIOBUSA
HaOJIO/ICHUST MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakumst cBera. JudpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHUMYMOB MpH NaIeHUH MOHOXPOMAaTHYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWCTBa W NpPAKTHUECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIM  ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, JU(pPaKIMOHHAs
peméTKa, TOJIAPOUI.

Jlemoncmpayuu

[IpsimosuHetHOE pacnpocTpaHeHue, OTpakeHWe M IpeomiieHune cBera. ONTHYecKHe
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanne cBONWCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Ha6mronenue narepdepeHiiuu crera.

Hab6nronenue qudpaknum cBeta.

HaGnronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue aucnepcun cBera.

Pa3znesn 6. OcHOBBI crIeNMAIBLHON TEOPUM OTHOCUTEIBHOCTH
FpaHI/ILILI IIPUMCHUMOCTHU KJIaCCHYECKON MEXaHWKH. HOCTYJ'IaTH CHGHH&HBHOﬁ TCOPpUU
OTHOCUTCIIbHOCTU: HWHBAPHUAHTHOCTb MOAYJISd CKOPOCTH CBE€Ta B BaKyyMeE, MNPHUHIUIL
OTHOCHUTEIIbHOCTH DWHIITEHHA.
OTHOCUTENBLHOCTD OJTHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJINHBI.
3Hepr1/m 1 UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIIBI.
CBs13b MaccCHI ¢ BHCPFHCP'I " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. 9HepFI/I§I IIOKOA.

Pazgen 7. KanToBas pusuka

Tema 1. Inemenmot K6anmoeoi ONMuUKU
®otonbl. Popmyna Ilnanka cBsi3u sHEpruM (HOTOHA C €ro YACTOTON. DHEPrHsl U UMITYJIbC
¢dorona.



Otkpeitue u wuccnepoBanue Qoroddpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
¢dororddekra. Ypasuenue DitHmTeitna aus potosddexra. «Kpacuas rpanumna» Gotosdpdexra.

Hasnenue ceera. Onbithl [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

Ceeroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ombitel Pesepdopra nmo paccesuuto o -yactuil. [lnaneraphas
Mozens aroma. [loctynarel bopa. M3nyuenue u norsouieHne (GOTOHOB IpU MEPEXOJE aToma C
OJIHOTO YpPOBHSI BSHepruu Ha Apyro. Buapl crnekrpoB. CHekTp ypoBHEH 3HEpPrUM aToMa
BOJIOPO/Ia.

BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJICHHOE U3ITyYCHHUE.

TexHnueckre yCTPOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(criekTpocKkoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

HaGnronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenue nuHeH4aToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIME  CJIOXHOCTb  CTPOCHHMS  A1pa. OtkpsiTHE
panuoaxktuBHOCTH. OnbIThl Pe3epdopaa no onpenesneHuto cocraBa pajiuoakKTUBHOTO M3JIyYSHHUSL.
CaoiictBa anb(da-, 6era-, ramMma-u3aydeHus. BiusHue painoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe unciio siapa. M30Tomnsl.

Anba-pacnian. DIeKTPOHHBIN U MO3UTPOHHBIA Oera-pacnan. ['amma-usinydyeHue. 3akoH
pPaZMoaKTUBHOIO pacnaja.

DHeprus cBs3M HyKJIOHOB B sijipe. SlnepHble cuiibl. Jleekt Maccsl sapa.

Snepnsle peakuuu. [lenenne u cUHTE3 suep.

Snepusiii  peakrop. TepmosnepHblii cuHTe3. IlpoGiaeMbl M NEpCHEKTHBBI  SAACPHOM
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.

®dyHameHTaIbHbIE B3auMoecTBUsA. EAMHCTBO Qu3nuecKoi KapTUHBI MUDA.

TexHuyeckue ycTpoHCTBAa M IPAKTHUECKOE NMPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pasznen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PUIUKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

CoHe4yHas CHCTEMa.

Connue. ConneuyHass akTUBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKH. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
IJIaBHOM MOCJIEAOBATEILHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTHY IS 3BE3J TIJIAaBHOM
MOCJe0BaTeNIbHOCTH. BHyTpennee ctpoenune 3BE3A. CoBpeMeHHBIE TMPEACTaBICHUS O
MPOUCXOKACHUH U 3BoJforrK COJIHIIA 1 3BE3]T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Connna B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapsl. UEpHBIE JBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bosnbmoro B3peiBa. PenmkroBoe uzmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C MCTOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKESHUN
JUTSL OTIPEACIICHUSI TTOJI0KEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHUS
CeBepHOTo MOJyImapus U IPKUE 3BE3IBI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

O600maromnee MOBTOpPeHUE

Ponp ¢u3ukn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMAIBHOW U
THUYECKON cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJib (U3NYECKON Teopu B (QOPMHUPOBAHUU
npe/cTaBiIeHU 0 (rU3nYecKoil KapTUHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTaBICHHI O IPUPO/IE.

MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIseTCS € y4ETOM
COACPIKATCIIbHBIX MCKIIPECAMETHBIX CBA3EH C KypcaMu MaTEeMaTuKH, 6I/IOJ'IOFI/II/I, XHUMMHU,
l"eOl"pa(bI/II/I U TCXHOJIOT'NH.

Meafcnpeamemﬂbze nonAmus, CBSA3aHHBIC C HU3YYCHHCM MCTOIOB HAYYHOT'O IIO3HAHUA:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
OKCIICPUMCHT, MOJCIIUPOBAHNUC, MOJICJIb, UBMCPCHUC.

Mamemamuxa: pCHICHUC CUCTEMbI ypaBHeHI/II\/'I, TPUTOHOMCTPUUCCKUC q)YHI(LII/II/II CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXKACCTBO, BCKTOPBI U HX
IMpOCKOHWKU Ha OCU KOOPAHHAT, CIIOKCHUEC BCKTOPOB, IMPOU3BOJHBIC 3JICMCHTAPHBIX (1)YHKLII/II7I,
IIpHU3HAKU HOI[06I/I}I TPEYTr'OJIbHUKOB, OTIPCACIICHUC TIOIIAAN TIJIOCKUX (I)I/Il"yp nu O6’béMa TCII.

bPuonocus: QJICKTPUYCCKHUC ABJICHUSA B JKUBOU npuponae, KOHC68.TCJ'IBHBIC JBUXCHHUA B
JKUBOU npupoae, ONTHUYCCKHUC SABJICHUSA B JKUBOM npuponae, HeﬁCTBHe paauani Ha XUBBIC
OpraHHu3MBlI.

Xumus: CTPOCHUC AaTOMOB MW MOJICKYJI, KPUCTAJUIMYCCKAA CTPYKTYpa TBép)lBIX TCII,
MCXAaHHU3MBI 06pa30BaHI/IH KpHCT&HJ’IH‘ICCKOﬁ peIJ_IéTKI/I, CHCKTpaHBHBIﬁ aHaJIn3.



Tl'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoToCchEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonozusn: TMHUM BIEKTPOIIEpENay, T€HEPATOP MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS Te4b, pajap, paAuONpuUEMHHK, TEJIEeBH30p, aHTeHHa, Teiedon, CBYU-meus,
MPOEKIIMOHHBIN armapar, BOJIOKOHHAS OTITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOTO TpenaMera «@Pu3MKa» Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyNbTAThl OCBOEHHUS yueOHoro mpeamera «Du3nka» AOHKHBI OTpa)kaTb
TFOTOBHOCTh U CIIOCOOHOCTH OOy4arOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEU
MO3ULMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHMEHTAllMi, MO3UTUBHBIX BHYTPEHHUX
yOEXIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM  pPOCCHiIiCKOro oOIiecTsa,
paciivpeHue >KU3HEHHOTO OIbITa M ONBITAa JESITENBHOCTH B IMPOIIECCE pealin3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIMH  OOy4aromerocss KaKk AaKTUBHOTO H
OTBETCTBEHHOTO 4YJIeHa POCCUHUCKOTO OOIIECTBA;

MNPUHATHUEC TPaAUIIUOHHBIX 06H1€‘-I€J'IOB€‘I€CKI/IX TYMAHUCTHYCCKUX M ACMOKPATUUYCCKUX
IIEHHOCTEH;

TOTOBHOCTb BECTU COBMCCTHYIO ACATCIIBHOCTL B HMHTCPECAX TI'PaXIaHCKOI'O O6I.H€CTB3,
Y4acCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMCHHC BBaHMO,Z[eﬁCTBOBaTB C COIHMAJIBHBIMM MHCTUTYyTaMH B COOTBETCTBHUHM C HX
(GYHKIUSIMHE U HAa3HAUYCHHUEM,

TOTOBHOCTb K TYMAaHUTapHOM U BOJOHTEPCKON NIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON IPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIOCOOHOCTh OIICHWBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUsS, OPUCHTHPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEeC K pa3iaudHbiM cdepam TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMO0Opa3oBaHUIO B 001acTu (U3UKU HA
MPOTSHKEHUH BCEH KU3HU;

6) 3K0J10rH4eCKOro BOCIIUTAHHUS:



C(OPMHUPOBAHHOCTh AKOJOTHYECKOW KYIBTYpHl, OCO3HaHHE TJOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYLIECTBJICHUE JCWCTBHI B OKPYKAKOWIEH CpPEAE HAa OCHOBE 3HAHUSA
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paciiMpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HANpaBJIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe M3YyUeHHs (PU3HKH

OCYIIECTBJIATH MPOEKTHYIO ¥ UCCIIENOBATENLCKYIO JIEATENLHOCTS HHMBU/IYaIbHO U B IPYIIIIE.
METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIC y4eOHbIE AeCTBUS

ba3oBble Jornyeckue aeicTBus:

CaMOCTOSITSIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh o€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISAITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATIbHBIX
1 HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAOOTy B YCIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOC MBIILJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

Ba3oBble uccienoBarejabckue 1eCTBHA.

BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATHSIMH W METOJaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOUCKY METOJOB PEIICHUS 3aa4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOIOB [TO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €0 HMHTEPIpPETAIlWH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUH Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
rUnoTe’y e€ pelieHHs, HaXOAUTh apTryMEHThI JUIs J0Ka3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peIIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YICHUH (PU3UKU;

J1aBaTh OIICHKY HOBBIM CHTYaIUsM, OIICHUBATh TIPHOOPETEHHBIN OTIBIT,

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITEILHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;
BBIJIBUTaTh HOBBIC UJIEH, IIPEJIAraTh OPUIMHAJIBHBIE ITOAXObI U PELICHHUS;
CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pasHbBIX THUIIOB, CAaMOCTOSITENIBHO OCYILUECTBJIATH IIOUCK, AaHalIM3, CHCTEMAaTU3aLUI U
MHTEPIpPETANiO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS,

OLIEHUBATh JJOCTOBEPHOCTb NH(OPMALIUH;

WCIONB30BAaTh CPEICTBA HMH(POPMAUMOHHBIX M KOMMYHHMKAIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1ad C COOJIOIEHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKU O€30I1aCHOCTH, THTHEHBI, PECYpCOCOepeKEeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHONW 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3UYECKOTO COAEPKaHMS B DPA3NIMYHBIX (Qopmarax ¢ y4ETOM
Ha3HayeHus: UHQopManMM U 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
IIPEJCTABICHUS U BU3yaIU3aLIUN.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIIECTBJISITh OOIIEHNE HAa YpOKaxX (DU3UKH M BO BHE-YPOUHOU EATEIHHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAaHAHOW U WHINBUAYAIbHON pabOTHI,

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UjIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, paclpeAcsisiTh PO C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YYaCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3IMYHBIX CHUTYaIHsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBJIATh IMO3HABATENIBHYIO JESITENbHOCTh B oOjacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PELICHUs] PacU€THBIX M KAYECTBEHHBIX 3a/ay, IUIAH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PECYpPCoOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;

JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;



OILICHUBATh MPHOOPETEHHBIN OTIBIT;
CHocoOCTBOBAaTh (DOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyaUIUH B obnactu  (pusmkwy,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCHTH KOPPEKTHBBI B JCSITEIHHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB IIEIISIM;

BIIQJICTh HABBIKAMU ITO3HABATEIHHON pe(ICKCUU KaK OCO3HAHHUS COBEPIIACMBIX JCHCTBUN
Y MBICTTUTEIIBHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA,

WCII0JIb30BaTh MIPUEMBI peIIeKCHU TSI OIICHKH CHTYAIlUH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH;

MIPUHUMATH ce0sl, IOHUMAasi CBOM HEJOCTATKU U JIOCTOWHCTBA;

MPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH,

MPU3HABATH CBOE MPABO U MPABO JAPYrUX HA OIIHOKH.

B mporiecce mocTHkeHNS JIMIHOCTHBIX PE3YIbTATOB OCBOCHHUS IMMPOTPAMMEI TIO (PH3HKE JJIst
YpOBHS CpeliHero obmiero oopa3oBaHusl y 0OyUYaIOIIMXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, TIPE/IIOJIararomui cpOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKITIOYAOIIET0 CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e€;

caMOperyJIMPOBaHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHWE, CIOCOOHOCTh AMalTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIIOYAIOIIEH CTpEMJIEHWE K JOCTH)KEHHMIO IENIU U YCHexy,
ONTHMMU3M, HHUIIMATUBHOCTb, yMEHHUE JICUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKHUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliath KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, WHEepLHUalIbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, WACANBHBINA Ta3, MOJIEIU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpH pelIeHUU
busznueckux 3a1ad;

pacmo3HaBaTh (HU3MYECKHE SBICHHUS (TMPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJeHUE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHEpIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW W TBEPABIX TeN, MU3MEHEHHE O00bEMa Ten MPH HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIApEHHE, KOHACHCAIUS, TNIaBIIEHUE, KPUCTAIITU3aIlN,



KUTIEHUE, BIAXKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM
cocyze, CBsA3b MEXKIYy IapaMeTpamMH COCTOSIHMS ra3a B H30Ipoleccax, 3JEKTpU3auus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATH MEXAaHMYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETHYECKas
SHEPrus, MOTEHIMAIbHAs SHEPTus, MEXaHWdecKas paboTa, MEXaHWYECKas MOIIHOCTB; IPH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, WX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYTUMU BEJIUYHHAMU;

ONHCBHIBATh HW3yYCHHBIC TEIUIOBBIC CBOMCTBA TEI M TEIUIOBBIC SIBJICHHUS, HCIIOJB3YS
¢dbu3nveckne BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KWHETHYeCKas DSHEeprus
Xa0THUYECKOTO JBIDKEHHSI MOJICKYJ, CpEeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSSI AHEprusi, padora rasza, Ko3(p(ULIHEHT MOJE3HOTO IEHCTBHS TEIIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH,
ux O0OO3HAYCHWs] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MaHHYIO (QH3UIECKYIO
BEJIMYUHY C JPYTUMH BEITMYNHAM;

OIIMCBHIBATh M3YYEHHBIE AJIEKTPHUECKUE CBOWMCTBA BEIIECTBA M DIIEKTPHUECKHE SBICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaNpPsOHKEHHOCTD  TIOJIS, TOTEHIMAN, PAa3HOCTh TOTCHIMAIOB; TpPH OMUCAHWU IPAaBUIHHO
TPAaKTOBaTh (U3MUECKUI CMBICIT HCIIOJNB3YEMbIX BEIMYMH, WX OOO3HAUYCHHS W EIWHUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C IPYTUMH BETHINHAMH,

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DPU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM SHEPrUH, 3aKOH COXPAHEHUs UMITYJIbCa, MPUHLUI CYNEPIO3ULUN CUJI, IIPUHIIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS
BEIIECTBA, a30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM SHEPruM TEMJOBOIO JBM)KEHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypoil, mepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUs
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBHS MAllMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM MpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (OpMYJIUPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M MCI0JIb30BaThb W3BECTHBIE METOJbl OIICHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (PU3MUECKUMHM BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpPH 53TOM KOHCTPYUPOBATb YCTAaHOBKY, (PHUKCHPOBATH pPE3yJIbTaThl
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAaOIUI U TpapUKOB, JeIaTh BBIBOJIBI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTU C
MCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1ab0paTopHOTro 000pyI0BaHHUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U NMPUHLUIBI, HA OCHOBE aHAJM3a YCIOBHS 33Ja4dl BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOAMMBIC ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHl M OILICHUBATH PEATbHOCTH MOJyYSCHHOTO 3HAUYCHUs (PU3MUECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCy>KJIeHUM ¢ OMOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SBIICHNUS,

HCIOJIb30BaTh IPU pELIEHUMH Y4YeOHbIX 3ajad COBPEMEHHbIE HMH(POpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs] yuyeOHOU u
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTh TPUMEpPHI BKJIAJa POCCUHUCKHUX M 3apyOekKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW IKU3HU IS
obecrnieueHrs 0€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOUCTBAMH, JJIS
COXPAHEHHS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
TPYNIbI, pAlUOHAJIbHO pacHpenesiaTh OOf3aHHOCTH U IUJIAaHUPOBAaTh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NEeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJeNel: TOYEUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAHTOBOM (DM3HKU: 3JIEKTpUYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MArHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYUIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, MPSIMOJIMHEHHOE paclpOCTPAHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, IUCIEPCUSt CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPOJI1a, ECTECTBEHHAS] U UCKYCCTBEHHAsl PaJMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYI0 MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTONIb3YS (U3NYECKUE BEIMYMHBI: DSJICKTPUUYECKUIM 3apsij, CHila TOKa, OJIIEKTPUUYECKOE
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOABIKYILAs CHUIA,
paboTa ToKa, WHAYKIMS MarHUTHOTO TOJs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHuM B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWiIa JMH3bI, MPU OMUCAHUU MPABUIIBHO
TPAKTOBAaTh (PUIUUYECKHA CMBICT HCIOIb3yeMbIX BEINUYMH, WX OOO3HAYCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C JPYTUMU BETUYHHAMU;



ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI W 4acTOTa CBETA, BHEPIUd U
uMnynbec (GOTOHA, TEPHOJ IMOJIypacnana, SHEPIHs CBSA3M ATOMHBIX SAEp, NPHU ONHCAHHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DU3WYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHHE (PU3UIECKOI BETHIUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCH W SBJICHUS, HMCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCIEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  3JIGKTPOMAarHWUTHOW  MHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETa, 3aKOHBl OTPaXEHHsI CBETA, 3aKOHBI IMPEJIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oTodPeKTa, 3aKOH COXpPAaHEHHsS HHEPIHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHMUS
MaccoBOr0 4YHCIa, HocTyaaTsl bopa, 3aKkOH pajMOaKTUBHOTO pacnaja, MpU 3TOM pas3inyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00jacTi) IPUMEHUMOCTH;

OTIPE/IeNIATh HaIlpaBJIEHWE BEKTOpa MHIYKIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh NU300pakeHHe, CO3aBaeMOe TNIOCKUM 3€pKaioM, TOHKOH JINH30H;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIICHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM IMPSIMBIX N3MEPEHUIA:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢buznyecKkux BeNWYMH B BHUAE TaOMUIl M TpaQuUKOB, Je1aTh BBIBOABI IO pe3yibTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBmia 0O€30MacHOro TpyAa IMPU HPOBEICHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3MYECKOM MOJENbI0, HCHOJIb3YS
(buznyeckue 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKUE BEIUYMHBI M (GOpPMYIbl, HEOOXOAUMBIE aisi €€ pelleHus,
MIPOBOJUTH PACUYEThI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH(OPMAIIOHHBIE
TEXHOJIOTUU [yl TOUCKA, CTPYKTYPUPOBAHMsI, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(pOpPMALMU, MOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHA UX O€30MIACHOTO MCIIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MIPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUHA;



UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (HU3MKE B IOBCEJHEBHOW JKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIONCHHS HOPM KOJIOTHYECKOTO TIOBECHUS B OKpYXKaIoIIel cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
rpynmbl, palyuoOHAJIbHO pacnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBaeMoil poOIIEeMBL.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bI HO?I,)HBI,DHI/JIISI 1 0 0 bubmmorera [JOK
i a https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 0 0 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 0 0 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 0 0 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC Mmare f/lanbﬁoﬁ TOYKH T10 1 0 0 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 0 0 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH raze
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maronui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c88be
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MACChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOI0IbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. SAnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



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

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopu B OPMHUPOBAHUHU
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkuinonepHoe obimectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakimueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://m.edsoo.ru/ff0c32e2



