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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro 00Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUW U TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammel, mpeactaBieHHbix B PI'OC COO, a Takxke ¢ Y4€TOM
dbenepanbHOl paboueil mporpamMmbl BOCIHMTAHUS W KOHIEMIWU TMPENOJaBaHUA y4eOHOTro
npeamera «®Puszmka» B oOpazoBaTeldbHBIX opranuzaiusx Poccuiickoit  ®enepanuu,
peanu3yroUMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (U3MKE HaMpaBieHO Ha (HOPMHpPOBAHHE ECTECTBEHHO-
HAy4YHOW KapTHHBI Mupa obyuaromuxcs 10—11 kmaccoB npu obyuennn ux ¢pusrke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOrO moaxoaa. [Iporpamma mo  ¢dusmke
cootBercTBYeT TpeboBaHusiM PI'OC COO k miIaHUPYEeMbIM JIUYHOCTHBIM, MPEIMETHBIM U
METaInpeIMETHBIM PE3yJIbTaTaM OO0yuYeHHUs, a TAKXK€ YUYUTHIBAET HEOOXOAMMOCTh pealn3aluu
MEXIIPEIMETHBIX CBS3€H (PM3HKM C €CTECTBEHHO-HAYyYHBIMU y4E€OHBIMHM NpeaMeramu. B Heit
OMPENENSIOTCA OCHOBHBIE LIEIN M3yYeHUs (PU3MKH HAa YpPOBHE CPEIHEro OOIIero o0pa3zoBaHus,
IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3MKU: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[TporpaMma no pusmke BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0A30BOM ypOBHE, B TOM YHCIIE

MpPEAMETHBIE PE3YJIBTATHI IO T0J1aM 00yUYEHUS;

e cozepkaHue yuyeOHoro npeamMera «Pusnka» 1o rojgaM o0yueHusl.

dusuka Kak Hayka o HanboJiee oOLIMX 3aKOHAX MPUPObI, BEICTyNAasl B KAYECTBE y4eOHOTO
MpeAMETa B IKOJIE, BHOCUT CYIIECTBEHHBI BKJIAJl B CUCTEMY 3HAaHUN 00 OKpY)KarolIeEM MUDE.
[IkoMbHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOMIMM JIsi €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
MPEAMETOB, TOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MIPOLIECCOB U SIBICHHIA,
M3y4aeMbIX XUMHEH, Onosorueit, pusndeckoi reorpadueit u acrponomueit. Mcnons3oBanue u
aKTUBHOE MPUMEHEHUe (PU3MUECKUX 3HAaHUH ONpeeisaeT XapakTep U Pa3BUTHE Pa3HOOOPA3HbIX
TEXHOJIOTM B cdepe HSHEepreTMKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHS HOBBIX
MaTepHuasoB C 3aIaHHBIMU CBOMCTBAMHU U Apyrux. N3yuenue (pu3mku BHOCUT OCHOBHOM BKJIaJl B
(dbopMHpOBaHUE €CTECTBCHHO-HAYYHON KapTHUHBI MHpa oO0ydaromuxcs, B (HOpMHUpPOBaHUE
YMEHHUM IPUMEHATh HAYyYHBIN METOJ IO3HAHUS IPU BBITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoOBY kypca ¢u3ukn 1151 ypOBHS cpeaHero o0imero o0pa3oBaHus MOJI0KEH P UIeH,
KOTOPbIE MOKHO pacCMaTpPUBATh KaK MPUHIHUIIBI €r0 MOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEM KypC SIBJISETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3AesioB (PU3MKU, BKIIOYAET KaK BOIPOCHI KJIACCUUYECKOU, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepuain Kypca GU3NKA 00beIMHEH BOKPYT
¢usnueckux Teopui. Begymum B Kypce sBisercss (OpMUpOBAHHE MPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.



Hoesn eymanumapuzayuu. E€ peanuzanus npeanoiaracéT UCHOJb30BaHUE TYMAaHUTAPHOIO
noTeHlaia pU3n4ecKoil HayKu, OCMBICIICHUE CBSA3HM Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH M 3KOJIOTMUYECKUMU TIpoOIeMamu.

Hoesa npuknaonou nanpasiennocmu. Kypc (usukm mpenmonaraer 3HAKOMCTBO C
[IUPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTHYECKMX MPHIOKEHUH HW3YUYEHHBIX TEOpUN H
3aKOHOB.

Hoes skonocusayuu peansyercs IMOCPEICTBOM BBEICHHUS DJIEMEHTOB COJICPXKAHMS,
MOCBSIIIEHHBIX AKOJIOTHYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM
TEXHUKHU U TEXHOJOTHH, a TaKkke 00CYKICHHs MpoOJieM parioHaIbHOTO MPUPOIOTIOIb30BAHHUS
Y DKOJIOTMYECKOUN 0€30MMacHOCTH.

CrepKHEBbIMU 3JIeMEHTaMHU Kypca (UM3MKKM Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs
ABJISIOTCS u3nueckue Teopuu ((HopMHUpOBAHUE NPENICTABICHUNA O CTPYKTYpPE IMOCTPOCHUS
¢dusndeckoil Teopuu, poiau (yHAAMEHTAIbHBIX 3aKOHOB M TIPUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O NPUPOAE, TPAHULIAX MPUMEHUMOCTU TEOPHUH, JUIsl ONUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0 B Kypce (PM3UKH Peau3yeTcs MPEKIE BCETO 3a CUET
OpraHM3allM YKCIEPUMEHTAIbHON JIeATENbHOCTH 0Oydaromuxcs. Jjis 6a30BOro ypoBHs Kypca
(GU3MKN — 3TO MCIIOJNB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1a00paToOpHBIX PaboT, KOTOpbIE B mIporpamme Mo (uinke oObEeIUHEHBI B OOIIUMA CIHUCOK
YUYEHHUYECKUX MPAKTHUYECKUX padoT. Brigenenne B yka3aHHOM IMepeyHe J1abOpaTOpHBIX padoT,
IPOBOAMMBIX Ui KOHTPOJII M OLEHKH, OCYLIECTBISIETCS Y4aCTHUKaMHU OOpa3oBaTEbHOTO
polLecca UCXoAsl U3 0COOCHHOCTEH TUIAHUPOBAaHUSI M OCHAIeHUs kabuHera ¢usuku. [lpu satom
oOecreynBaeTcs OBJIAJCHHE OOYyYarOUMMHUCA YMEHHUSIMHU MNPOBOAWTH KOCBEHHBIE WU3MEPEHUS,
MCCJIEIOBAHMS 3aBHCHUMOCTEW (PU3MYECKUX BEIUYMH M IOCTAaHOBKY OINBITOB IO MPOBEPKE
NPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yneseTCsl peuIeHHI0 pacyETHBIX U KauyeCTBEHHbIX 3aaay. [Ipu 3Tom
JUI pacu€THBIX 3a7iad IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 33JJaHHON (pU3MUECKON MOJIENbIO,
MO3BOJISIONINE TPUMEHSATh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KAaK M3 OJIHOTO paszielna
Kypca, TaK ¥ UHTErpupys 3HAHUS U3 pa3HbIX pa3fenoB. [|Jisi KayeCTBEHHBIX 3a/1a4 TPHUOPUTETOM
ABIIIOTCS 33/1aHUS Ha OOBACHEHHWE NpOTEKaHus (U3MUECKUX SBICHUH M TNPOIECCOB B
OKpYXarolen Xu3Hu, TpeOyromue BbiOOpa (U3MUECKOW MOAENH JUIsl CUTYallud MPaKTHUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ TpeboBanusmu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieyeHn0 yyeOHOro mpouecca 0a30BbId YpOBEHb Kypca (DU3MKM Ha YpPOBHE CPEIHETO
oOmiero oOpa3oBaHMsl JOHKEH M3y4yaThCsl B YCIOBMSIX NMPEAMETHOrO kabuHera (PU3MKU WU B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa NMPEAMETOB €CTECTBEHHO-HAYyYHOTro 1MKIiIa. B kaOunere
(U3MKM  JOJKHO OBITH HEOOXoAMMOE JIabopaTOpHOE OO0OpYAOBaHUE JJIsi BBITIOJTHEHUS
YKa3aHHBIX B IIporpamMme Mo (pU3uke yYeHHYECKUX MPAKTUYECKUX padoT U JEMOHCTPALIMOHHOE
o0opys0BaHUE.

JleMOHCTpallMOHHOE 00opynoBaHUE (OpMHpPYETCS B COOTBETCTBHM C MPUHIIMIIOM
MUHHUMAJIbHOM JIOCTaTOYHOCTH M O00ECIEYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B MpOrpaMMme 1o



¢bu3MKe KIIOYEBBIX NEMOHCTpAIMi Al HCCIENOBAaHUS H3Y4aeMbIX SIBICHHM U IPOLIECCOB,
AMIUPUYECKUX U (PYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JIabopatopHoe 00OpyIOBaHUE AJII YYEHHUECKUX MPAKTHUUECKUX paboT GopmHUpyeTcs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M O0OecrnevynBaeTcs B pacyére OJHOrO KOMIUJIEKTa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI JIaDOpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMILJIEKCHOM HMCIIOJIb30BAaHWM AHAJIOrOBBIX M IU(PPOBBIX MNPHUOOPOB, a TaAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JAOOPATOPUI.

OCHOBHBIMU LIEJIIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupoBaHWE WHTEpPECa M CTPEMJICHHS OOYy4YaloImMUXCsid K HAYYHOMY H3yYEHUIO
MIPUPOIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE TMPEACTABICHWH O HAyYHOM METOJAE TO3HaHWs W  (OPMHUPOBAHHE
MCCIICJIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;

(dopMupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjIbTaTa W3YUCHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

dbopMupoBaHrE YMEHUN OOBSICHSITH SBJICHUS C UCIIOIB30BaHUEM (PH3NUCCKUX 3HAHUHA H
HAYYHBIX JI0Ka3aTeJIbCTB;

dbopmMupoBaHUe MPEACTaBICHUN O poiu GU3UKU JUIsl Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne STUX LeJel oOecreuynBaeTCsl pelleHHueM CIEAYIOMUX 3a7ad B IMpolecce
M3y4YeHHUs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HaHUI 00 0o0muX (HU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI ACTPOPUBHKHY;

dbopMupoBaHHE YMEHHI TPUMEHSATh TEOPETHUUECKUE 3HAHUS IS OOBSICHEHUS
du3nUecKuX SBICHUW B TPHUPOAEC U JUIsl TPUHATUS TMPAKTHUECKUX PEIICHUN B
IIOBCEIHEBHOM KM3HU;

OCBOCHHE CIOCOOOB PEIICHHS Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU (u3ndyeckoi
MOJEJIbIO, 3a/ad, MOJPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHuEe (PU3MYECKOU
MOJIENH, aICKBATHOM YCJIOBUAM 3a]1auu;

NOHUMaHUE (PU3NYECKUX OCHOB U TPUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMH CaMOCTOSATEIBHOTO TUIAHUPOBAHUSA U MPOBEACHUS (PU3NYECKUX
DKCIEPUMEHTOB, aHajiuW3a U  UHTEpHpeTauud  UHPOpMAIlUU,  OINpeeTCHUs
JNOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBHM JJIsI PA3BUTHS YMEHHUUN ITPOEKTHO-UCCIIEN0BATEIbCKONW, TBOPUECKOU
JNEATETBHOCTH.

Ha uzyuenne ¢usuku (6a30BbIi YypOBEHb) HA YpPOBHE CPEIHETO OOIEero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 vacoB (2
yaca B HEJIEIIIO).



[IpennaraemMslii B mporpamMme o (pu3uKe rnepeueHs JadbopaTOPHBIX U MPAKTUIECKUX paboT
SBIISICTCSI PEKOMEH/IOBAaHHBIM, YUYUTENb JeJlaeT BHIOOp MpoBelneHHs J1a00opaTOpHBIX paboT U
OTIBITOB C Y4ETOM UHIMBUAYAIbHBIX 0COOEHHOCTEH 00yUYaIOINXCSl.



COIAEPKXAHUE OBYUYEHUASA

10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA
Pusnka — Hayka o npupoze. HaydHele MeTOABI O3HAHUS OKpYyXKaroumero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (pU3NUECKUX SABJICHUI U npoueccoB. Hayunsle runore3sl. @usnyeckue
3aKOHBI U TeOpUH. [ paHUIIbI MPUMEHUMOCTH HU3UYECKUX 3aKOHOB. [[pHHIINUIT COOTBETCTBUS.

Pons u Mecto ¢usuku B (HOPMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTUHBI MHUpA, B
IPAKTUYECKOM eI TeIbHOCTH JIFO/ICH.

Jlemoncmpayuu

AHanorosble 1 IU(PPOBBIE U3MEPUTEINBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBMKEHHE. OTHOCHUTENBHOCTh MEXAHWUYECKOro ABWKEeHUA. (Cucrema
otrcuéta. TpaekTopus.

[lepemernienne, CKOpocTh (CpefHsis CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MTPOCKIIMHU HA OCH CUCTEMBI KoopauHat. ClIoKeHUe epeMenieHui 1
CJII0KEHHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE BUXKeHUe. [ paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELEHUS] MATEPUATBbHON TOUKH OT BPEMEHHU.

CBobosHOE TIazieHne. Y CKOpeHHE CBOOOIHOTO MaCHUS.

KpuBonunennoe nBukeHue. [[BrkeHME MaTepUaIbHOM TOYKH IO OKPYKHOCTH C
ITIOCTOSTHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEMHas CKOpocTh. llepuon u
yacTtoTa obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckne yCTpOHWCTBA W NPAKTHUYECKOE IPUMEHEHHUE: CIHUJIOMETP, IBUKECHHE
CHapsJ10B, LICTIHbIE U PEMEHHBIE MEpe/Iavuu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue aBuxkeHust Teya, OpOIeHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

HamnpagpieHnue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne HepaBHOMEPHOTO JIBU>KEHUS € LEIBIO OMPEIeNIEHUs] MTHOBEHHON CKOPOCTH.



HUccnegoBanne  COOTHOIIEHWS ~ MEXAY  IyTAMH, HOPOMACHHBIMM  TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKA BPEMEHHM IIPU PABHOYCKOPEHHOM JABHXKEHUH C
HAYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxkeHus Teia, OpOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipunuun ortHocutensHOCTH ['amunes. IlepBeii 3akoH Herorona. HMHepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cwia. IlpuHumn cyneprio3unuu cui. Brtopoilr 3akoH HerooTona s
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MaTepuanbHBIX TOYEK.

3akoH BcemupHOTro TsaroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokos, CKoiabxeHus, kaueHus1). Cuna tpeHus. Cyxoe TpeHHE.
Cuwina TpeHus CKOJbXeHHS u cuia TpeHuss mnokos. Koadbdunuent tpenus. Cuia
COITPOTHUBJICHUS MPH IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBM>KEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCU BpamieHus. llnedo cumiel. YcnoBus paBHOBECHs
TBEPJIOIO TEJIA.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MNPUMEHEHHWE: TOJIIUITHUKYN, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIiH.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM OABEME U TAJCHHH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzyuenue nBmxeHust Opycka 1o HaKJIOHHON TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3UNHOBOM
oOpasiie, ot ux aedopmMalui.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3akonvl coxpanenus é MmexanHuke

NmMnynbc MaTepuanbHONW TOYKH (TeJa), CHCTEMbl MaTepUANIbHBIX TOYEK. IMITyIbC CHIIBI
Y U3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE JBHXKEHUE.



PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernyeckasi sHeprusi MaTepuaabHOU TOUKH. Teopema 00 M3MEHEHUH KUHETUYECKOU
DHEPIHUH.

[lorenunanbHass 3Heprusd. IloTeHuumanbHass dHeprus ynpyro JaehopMHUpPOBaHHON
npykuHbl. [loTeHnnanpHas sHeprus Teaa BOJIU3U OBEPXHOCTH 3E€MJIH.

[loTennuanbHble ¥ HEMOTEHIUATbHBIE CUIIBL. CBA3b paOOThl HEMOTEHIIMANBHBIX CHII C
U3MECHEHUEM MEXAaHWYECKOM DSHEPIMM CUCTEMBbI Tel. 3aKOH COXPAHEHUs MEXAHWYECKOU
DHEPIHUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpoOMCTBA M MPAKTUYECKOE TPUMEHEHUE: BOAOMET, KONED, NPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexo NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYIroro yjapa C IMOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHl CHJIbI ¢ U3MEHEHHWEM MEXAHMYECKOW SHEpruu Tejla Ha
IIPUMEpPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MoaexkyasipHas pu3uka 1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYISIPHO-KMHETUYECKOM TEOpUM W HX  OIBITHOE
obocHoBanue. bpoynosckoe aBmxenue. uddysus. Xapakrep ABUKEHUS U B3aUMOICHCTBUS
YacTULl BellecTBAa. MOJENN CTPOEHHUsl ra3oB, >KUIKOCTEH M TBEPABIX TeN U OOBICHEHHE
CBOIWCTB BEILIECTBA HAa OCHOBE ATUX Mojaenel. Macca u pa3mepsl Monekys. KommuectBo
BeniecTna. [locrosanas ABoraspo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnenp uzneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH
ueanbHOro raza. AOCONIOTHas TeMIleparypa Kak Mepa cpelHed KHHETHYECKOW SHEpPruu
TEIUIOBOrO JBWXeHusA dvactul rasza. lllkana temmneparyp KenbBuHa. ['a30Bble 3aKOHBL
VYpaBuenue Menneneesa—Knaneiipona. 3akon [{anpTona. M3omponecchl B uacaibHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB:
HM30TepMa, H30X0pa, u3obapa.

TexHnueckue ycTpoicTBa U MPaKTHUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThl, JOKAa3bIBAIOIINE IUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCIUHECHUMU.

OnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogpens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Mogens, HIUTIOCTpUpPYOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

OnpeneneHrne Maccbl BO3JyXa B KIIACCHOM KOMHATE€ Ha OCHOBE HM3MEpEeHUH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXAY ITapaMETPAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoanHamuueckass cucteMa. BHYTpeHHsIS dHEprusi TEPMOAMHAMUYECKON CHCTEMBI U
cnocoObl €€ wu3MeHeHus. KonudecTBO TemoTsl MU pabota. BHyTpeHHsst 3Heprus
OJHOATOMHOTO HJEAIBHOTO ras3a. Buiabl Temuionepenadyu: TEIIONPOBOJHOCTb, KOHBEKLHS,
U3JIydeHHeE. Y IenbHas TEIUIOEMKOCTD BellecTBa. KomyecTBo TEIIOTHI IIPH TEIUIoNEpe1aye.

[lonstue 06 anmabatHoM mpouecce. IlepBblii 3akoH TepMmoauHamuku. llpuMeHneHue
MIEPBOT0 3aKOHAa TEPMOJMHAMMKHU K u3omporeccam. ['paduueckas nHTtepnperanus padbOThI
rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOIE.

TeroBble MamuHbl. [IpuHIMOBI  ACHCTBUS TEIUIOBBIX MamwuH. [IpeoOGpazoBanus
SHEPruM B TEIJIOBBIX MamMHax. Koap(uiuueHT mosie3HOro AeHCTBUS TEIUIOBOM MAallUHBI.
Huxkn Kapuo u ero kodhUIMEHT TMOJE3HOTO JEUCTBUS. IJKOJOTHYECKHE MPOOIEMBI
TEIUIOOHEPTE€TUKH.

TexHHuYecKue YCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: [BUTaTelb BHYTPEHHErO
CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpPEHHEH SHEPruu Tejla MPU COBEPIICHUHM paldOThI: BBUIET MPOOKH M3
OYTBUIKM MOJ JEHCTBUEM C)KATOro BO3yXa, HarpeBaHue 3gupa B JATyYHHOU TpyOke MyTEéM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHnne BHYTpEHHEN dHEPTUH (TeMITEpaTyphl) Tela IpH TEIIonepeaaye.

OnpIT Mo aaAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTaTedsl BHYTPEHHETO CrOpaHusi, pPEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHOoN TEIII0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl



[TapooOpazoBanue wu KoHmeHcanusa. Vcnmapenwne wu kumenwe. AOCOMIOTHAs U
OTHOCHUTENIbHAS ~ BJIAXHOCTh  BO3AyXa. HacelmeHHbld  map. YjaenbHass — TeIjoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT J1aBJICHHUS.

Teépnoe Tteno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. JKugkue  kpuctamibl.  CoBpeMeHHble  Marepuaibl.  [lnaBieHue
KpUcTayuIH3aIys. Y AeibHas TerioTa miaBiieHus. CyOaumarus.

VYpaBHeHue TermioBoro danaHca.

TexHuueckue ycTpOWCTBA UM NPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP U TICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTHMHU IIOJYYCHHA COBPCMCHHBIX MATCPHAJIOB, B TOM  YHCIIC
HaHOMATCpHajloB, 1 HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu moHW>XKeHHOM JTaBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.
JleMoHcTpalusi KpucTasioB.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

N3mepeHne oTHOCUTETLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. JjekTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

Onextpu3anms Tesl. OJEKTpUYECKWil 3apsan. JlBa BHIa DIIEKTPUYECKUX 3apsisioB.
[IpoBOAHMKM, TUDIIEKTPUKH U MOJYNPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToyeyHbll SIeKTpUYECKHN — 3apsim.
Onextpuyeckoe nosie. Hanpsok€HHOCTH 3iekTpudeckoro mnoiisl. IlpuHuun cynepro3nnuu
ANEKTPUYECKUX Mosel. JImHuM HanpsHKEHHOCTH IEKTPUYECKOTO MOJIS.

Pabota cun »snekrpocratmyeckoro mnonA. [loTeHnuman. PasHOCT MOTEHUMATIOB.
[IpoBOIHUKM ¥  JUAJEKTPUKA B  JJIEKTPOCTaTUYECKOM  Tmosie.  JludnekTpuueckas
IIPOHHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIIEKTPOEMKOCTh INIOCKOTO KOHJEHCATOpa. JHEPrus
3apSYKEHHOT'0 KOHJIEHCATOPA.

TexHuyeckre ycTponcTBa M NMPAKTHUYECKOE NMPUMEHEHHE: DJIEKTPOCKOIL, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIUTA, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
armapar, CTPyUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DIIEKTPOMETPA.

BzaumopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.



[TpoBOAHUKM B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOIO KOHJEHcAatopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUS MEXYy HUMHU U JUAICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

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

DJIEKTPUYECKUM TOK. Y CJIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOrO TOKa. ICTOYHUKM TOKa.
Cuia toka. [TocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. VY nensHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIIAHHOE COCIMHEHNE MPOBOJHUKOB.

PabGora snextpuueckoro Toka. 3akoH Jxoyns—JIenma. MoIIHOCTh 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKAa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AsekTpudeckoit ernu. Koporkoe 3aMbikaHue.

DJNIeKTpOHHAs TMPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJIOB OT TeMIIEPATypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmympoBonuuku. CoOCTBEHHass W TPUMECHas MPOBOJUMOCTH IOJIYIIPOBOHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PAcTBOPAX M PaACILUIABAX DJIEKTPOJIUTOB. DJIEKTPOJIUTHUYECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIN pa3psl.
Monnus. [1na3ma.

TexHuyeckre yCTpOWCTBA W MPaKTHYECKOE MPUMEHEHHUE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKAa, DJIEKTPOHArpeBaTelibHbIE MNPUOOPHI, 3JIEKTPOOCBETUTEILHBIE
MpUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYTPOBOJHUKOBBII AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS] HWJIMHAPUYECKUX TMPOBOAHUKOB OT JIJIMHBI, ILUIOIIAJH
MONEPEYHOT0 CEYEHUs U MaTepuaa.

CmenanHoe CoeIMHEHUE MTPOBOAHUKOB.

[Ipsimoe m3MepeHnue aeKTpoABHKYyIIErH criibl. KOpoTkoe 3aMblkaHME TrajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.



3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3ps v MpOBOAUMOCTh BO3IyXa.

OJHOCTOPOHHSISI MPOBOJAMMOCTD JIMO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne HIEKTpOJIBUAKYIIEH CHJIbBI KHCTOYHHKA TOKA M €ro0 BHYTPEHHETO
COIIPOTHUBJICHUA.

Habmronenue anexTposusa.

MeknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYyIIECTBISETCS C YIETOM
COJICP)KATEIIbHBIX MEXKIPEIMETHBIX CBS3EH ¢ KypcaMd MaTeMaTHUKH, OHOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemuvie nousmus, CBA3aHHBIE C W3YUYEHUEM METOJI0OB HAYYHOI'O TMO3HAHUS:
SBJICHUE, Hay4HbIA (hakT, TUnoTe3a, puanueckas BEIUUYMHA, 3aKOH, TEOpHs, HAOJIOJCHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxa: pellleHHWEe CUCTEMbl YpaBHEHHWH, JuHeWHass QyHKIUA, IMapadona,
runepOosia, ux rpaduKd W CBOMCTBA, TPUTOHOMETPHUYECKHE (PYHKIMH: CHHYC, KOCHHYC,
TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U HUX MPOCKIIUU
Ha OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannueckoe IBHKEHUE B )KUBOU nipupo/ie, 1udPy3us, ocMoc, TEII000MeH
YKUBBIX OPTaHU3MOB (BHU/IbI TEIJIONEPEAUH, TEMJIOBOE PABHOBECHUE), DJIICKTPUUECKUE SBICHUS
B JKMBOU IPUPOJIE.

Xumus: JOUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJN, KUJIKOCTEHW M Ta30B,
BJICKTPUYECKUE CBOMCTBA METAJIJIOB, SJICKTPOJIMTUYECKAS TUCCOLMAIINS, TaJIbBAaHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: mpeoOpa3oBaHUE ABUKEHUM C UCTOI30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, MOAIIMITHUKY, UCTIOJIh30BaHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE (pakera,
BOJIOMET W Jpyrue), ABUTATEIb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOI
XOJIOOUJIBHUK, KOHJHWIIMOHEP, TEXHOJOTHU TMOJIYYEHHS COBPEMEHHBIX MaTE€pHajoB, B TOM
YHCJIE HAHOMATEPUAJIOB, M HAHOTEXHOJIOTHM, JJIEKTPOCTATHYECKAs 3allliTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OdJICKTpOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.



11 KITACC

Pa3znen 4. DieKTpoAMHAMMKA

Tema 3. Mazcnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUS

[ToctostHHbIE MarHWUTHL. B3auMoaelcTBHE NMOCTOSHHBIX MAarHWTOB. MarHuTHOE IOJE.
Bekrtop marHuTHOW WHAYKIWHU. [IpUHOMN Cyneprio3suliiMd MAarHUTHBIX ToJed. JIuHuum
MAarHuTHOW MHAYKIUU. KapTrHA TMHUI MarHUTHON MHAYKIHUH MOJIS MIOCTOSIHHBIX MarHUTOB.

MaruutHOo€e noJie MpOBOJHUKA ¢ TOKOM. KapThHa NUHUN MUHAYKIIMM MAarHUTHOTO IO
JUIMHHOTO IPSIMOTO IIPOBOJHUKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJHNKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBue NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOIyJb M HalpasiieHHE. JIBM)KEHHME 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SIBneHHE DIIEKTPOMArHUTHOM WHAYKOMHU. lIOTOK BekTOpa MAarHWUTHOW WHAYKLUU.
DIIEKTPOJBUKYILAsA CHJIA HHAYKIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIUU Papanes.

BuxpeBoe anexkTpudeckoe Iose. DJIEKTPOABMKYINAS CWIA UHAYKLIUU B IPOBOJHHUKE,
JBIKYLIEMCs [IOCTYIIATEJIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTG. fIBIIEHHE CAMOMHAYKINA. DIIEKTPOABUKYINAS CUIIAa CAMOMHTYKIIVH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME. IIOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTENIN J3JEMEHTAPHBIX YACTHI], WHAYKIHUOHHAA
eYb.

Jlemoncmpayuu

OneIiT Dpcrena.

OTKJIIOHEHHE DIIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.

JIvHMK MHIYKIIUY MarHUTHOTO TTOJIS.

B3aumogernicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpasuo Jlenua.

3aBUCUMOCTD IEKTPOABUKYILEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
IIOTOKA.

SIBneHne CaMOMHAYKIHUU.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.



HccnenoBanue neMCTBUS OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.
HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Paznea S. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE€OAHUS

Konebarenbnast cuctema. CBoOoaHble MexaHW4yeckue KoseOanusa. ['apMoHHueckue
koneOanus. [lepmon, dacrora, ammiutyaa u ¢asza konebanuil. [IpyKMHHBIH MasTHUK.
MareMatuyeckuii MasiTHUK. YpaBHEHHE TapMOHUYECKUX KoJebanuil. [IpeBpaiienue snepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUST B HJCaTbHOM
K0Je0aTeIbHOM KOHType. AHAJIOTUST MEXKIYy MEXaHUYECKUMU M JIIEKTPOMarHUTHBIMU
koneOanusimu.  Dopmyna TomcoHa. 3aKkOH COXpaHEHUS DJHEPrUU B  HUJCAIHHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o0 3aTyXamolmUMX KojeOaHUAX. BbIHyXJIeHHbIE MEXaHUYECKHUE
KoJieOaHusi. PezoHanc. BeIHYX/I€HHBIEC 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

[Tepemennslil Tok. CHHYCOUIAIbHBIN TEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYJTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. [IpousBojcTBo, mepeaadya U MOTPEOJICHUE BIECKTPUUECKON SHEPIrHU.
DKOJIOTUYECKUE PUCKU MpPU MPOU3BOACTBE dJEKTposHepruu. KynbTypa ucCHoiab30BaHUs
AIEKTPOIHEPTHH B TOBCEIHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUYECKHUI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JTUHUHU SJIEKTPOIiepeaay.

Jlemoncmpayuu

HccnepoBanne  mapaMeTpoB — KoJieOaTeNbHOW ~ cUCTeMbl  (NIPYKMHHBIA WA
MaTeMaTUYECKUI MAsSTHHK).

Hab6nronenue 3atyxarommx KojaeoaHuii.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUMH.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuiorpaMMbl  (3aBUCUMOCTA  CHJIBI  TOKAa M HANpPSOKEHUS OT BPEMEHH) IS
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc mipu mociie10BaTeIbHOM COSMHEHUHN PE3UCTOpa, KAaTYIIKH UWHAYKTUBHOCTH U
KOHJICHCATOpA.

Mogens TUHUYU 3IEKTpOonepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAJTBIX KOJIEOAHUI Tpy3a HA HUTH OT JIJIMHBI HUTH
1 Macchl rpy3a.



HUccnegoBanne nepeMeHHOr0 TOKAa B LENH W3 IMOCIEI0BATEIBHO COCIMHEHHBIX
KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

Mexannueckue  BOJHBL,  yclioBHs — pacnpoctpaHenus.  I[lepuon.  CkopocTh
pactpocTpaHeHusl U JIMHA BOJNHBL. [lomepednbie U mpooibHBIe BOJIHBL. MHTEpdepeHus u
T pakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTauusa BekTopoB E, B, V B anekTpomarautHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, TpeIOMJICHHUE, mossipu3anus, nudpakmus, uaTepdepenims. CKOpoCTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana »neKTpOMarHUTHHIX BOJIH. [I[puMEHEHNE PTIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbL.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPA3BYKOBasl JUArHOCTHKA B TEXHUKE U MEOULIMHE, paaap, PaguoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacIpPOCTPAHEHUE TOTIEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

Kone6umomieecs Teo Kak HCTOYHHUK 3BYKa.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIATYIAOM W 4YacTOTOM
KoJieOaHui.

HUccnenoBanne CBOWMCTB JJIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, MPEIIOMIICHUE,
noJisipu3anus, IMppaxkuus, THTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMOnMHENHOE pacHpOCTpaHEHUWE CBETA B OJHOPOJHOMN
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUil B TIOCKOM
3epKa’e.

[Ipenomnenue cBeTa. 3aKOHBI MpeOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomiieHus. [loiHoe BHyTpeHHee oTpaxeHue. [IpenesnbHbIil yrol MOJHOrO BHYTPEHHETO
OTPAKEHHUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.



CobOuparonie u pacceuBamoIIye JIMH3bL. ToOHKas JHH3a. QOKYCHOE pacCTOSHUE U
onTHYecKass cuiaa TOHKOM suH3bL. [locTpoenune wu300paxkeHHi! B COOMpPAOIIUX |
paccenBarOIMX JuH3ax. @opMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BomnoBass onrtuka. WHTepdepenims cBera. KorepeHTHbIE WCTOYHHKHU. Y CIIOBUS
HAONIIOJICHUS! MAaKCUMYMOB M MHMHHMYMOB B HWHTEP(EpPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. Judpakiuonnas pemérka. YciaoBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IpHU NaJ€HU MOHOXPOMAaTUYECKOTO CBETAa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

Texnuyeckue ycTpoilcTBa M MpaKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, (oToammapar,
MIPOCKIIMOHHBINA afmapaT, MHUKPOCKOI, TEJECKON, BOJOKOHHAs OITHKA, IU(paKIHMOHHAS
peleéTKa, NoJIAPOUL.

Jlemoncmpayuu

[IpssmMonrHEHOE pacpOCTpaHEHNE, OTPAKEHUE M NpesioMiieHHe cBeTa. OnTuyeckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmtonenue nntepdepeHiinm ceera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIETKY.

Habnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nokasarens NpeioMICHHS CTEKIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
['paHu1IBI TPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKHU. [locTynaTel crienqualibHOW TEOPUHN
OTHOCUTEIIbHOCTH: HWHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyme, MNPUHLIMI
OTHOCHUTEIBHOCTH OUHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAIIICHUE IJTUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MacChl ¢ SHEPTUEN U UMITYJIbCOM PENSITUBUCTCKOM YACTUIBI. DHEPTUS TTOKOSI.



Pazgen 7. KBanToBasi pusnka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna I[lnanka cBsizu sHepruu (GOTOHA C €ro YacTOTOW. DHEprus u
UMITYJIBC (DOTOHA.
OtkpeiTiie u wuccienoBanne ¢dotodddexra. Ombitet A. I'. CronetoBa. 3aKOHBI

dotorddexra. VYpaBHenwe OiHmTelHAa 1A Qorodddexra. «KpacHas rpaHunian
dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.

Texauueckne ycTpoMCTBAa M MPAKTUYECKOE MpUMEHEHUe: (HOTOIEMEHT, (HOTOMATUHK,
COJIHEUHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToadekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgaens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuro o -uactuil. [Inanerapuas
Mozeinb aroMma. [loctynarsl bopa. M3nyuenue u nornomenre GOTOHOB IPH MEPEXOJIE ATOMA C
OIHOTO YpPOBHSI JHEPruM Ha npyrou. Buael cnektpoB. CHEKTp ypOBHEM SHEPIMM aTroMa
BOJIOPOJIA.

BonnHoBble cBoiicTBa yactul. Bonnsl ne bponisa. KopnyckyIsspHO-BOIHOBOU yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: CHEKTPAIBbHBIA AaHAJIN3
(cekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenune muHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHThI,  JOKAa3bIBAIOIIME  CJIOXKHOCTh  CcTpoeHus  sapa.  OTKpeITHE
pagnoaktuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuio cocTaBa PaaMOAKTHBHOTO

m3nydennsi. CpoiicTBa anb(a-, OeTa-, raMma-u3iaydeHus. BiusHue paguoakTUBHOCTH Ha
YKHBBIE OPTAHU3MBI.



OTtkpbiTHE TIpOoTOHA W HeWTpoHa. Hykmonnas mogens siapa ['eitsendepra—lBanenko.
3apsn sapa. MaccoBoe uncio sjpa. M30tonsl.

Anbda-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMmMma-usnydenue. 3aKoH
PaaMOaKTUBHOIO pacIajia.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Macchl sipa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€Ep.

Anepnwiii peaktop. TepmosimepHbii cuHTe3. [IpoGiemMbl M MEPCIEKTUBBI  SICPHOU
AHEPreTUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTop1 HaOIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHBIE B3auMOAeHCTBI. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHHUecKue yCTpONCTBA U NMPAKTUYECKOE IPUMEHEHUE: TO3UMETpP, KaMepa BuibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

OTanbl  pa3BUTUS  aCTpOHOMHUH. [IpukiagHoe HW  MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bl, TUTAHETHI, UX BUIAUMOE JBUKEHUE.

ConHeuHas cucrema.

Comnue. ComueuHass akTUBHOCTB. McTounmk sHeprum ConHua u 3BE3N. 3BE3ABI, UX
OCHOBHBIE XapaKTEpPUCTUKH. [[narpamMma «CHEKTPaJIbHBIM KJIACC — CBETHUMOCTBY». 3BE3IbI
[JIABHOM MOCJEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTBbY» MJi 3BE3[ TJIABHOUN
MIOCIEA0BATENBbHOCTU. BHyTpeHHee cTpoeHne 3BE3N. COBpPEMEHHBIE NPEACTABIEHUS O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/T. DTaIbl )KU3HU 3BE3]I.

Muieunsiii [Tyt — Hama I'amaktuka. Ilonmoxxenne u naBuxenue ComHila B ['anakTuke.
Turnbl ranakTuk. PaguoranakTuky U kBazapsl. YEpHBIE ABIPHI B siApax rAJIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0O6ma. PazOeranume ramaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaOmtonenuss HEBOOPYKEHHBIM — TJIa30M  C  HUCIIOJb30BAaHUEM  KOMITBIOTEPHBIX
MPUJIOKEHUN I ONPENCNICHHs TOJIOKEHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3/1Msi CEBEPHOro MOMyIIapus U sIpKUe 3BE3IBI.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01mariiee NOBTOpeHUE

Ponb ¢u3nku M acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJOTMYECKOW, COLMAIBHON U
TUYECKON cdepax IeATeNbHOCTH YEJOBEKa, POjb M MECTO (U3UKM M acCTPOHOMHUHU B
COBPEMEHHOW HAy4YyHOW KapTHHE MHUpA, poJib (U3NYECKON Teopuu B (HOPMHUPOBAHHUH
npescTaBiICHU 0 (U3MUECKON KapTHUHE MHpa, MECTO (U3NYECKOM KapTUHBI MHpa B 00IIEM
PNy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3yuyenune kypca gusuku 0a30Boro ypoBHs B 11 kjacce ocymiecTBIsETCS C YYETOM
COZIEpKATENIbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMud MaTE€MaTUKH, OWOJIOrMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle noHamus, CBA3aHHbIE C M3yYEHHUEM METOJOB HAy4YHOI'O NO3HAHMSL:
ABJICHUE, HAy4YHBIH (pakT, rUmnoTe3a, (pusnueckas BeIMUYMHA, 3aKOH, TEOpHUs, HaONIO/IECHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, MOJEIb, N3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETPUUECKUE (PYHKIIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U HX
IPOEKIIUH Ha OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIE HJIEMEHTAPHBIX (QYHKIUM,
IPU3HAKU 000U TPEYTOIbHUKOB, OIIPEEICHUE TUIOIIAIU TUIOCKUX (Uryp u oobEma Ten.

buonocus: snextpuyeckue SIBICHUS B JKMBOM MpHUpoOAE, KoieOaTeabHble ABUKEHUS B
KUBOU NPUPOJAE, ONITHUYECKUE SIBJICHUSA B KMBOM IPUPOJE, NCHUCTBUE PaAUallMd HA JKHUBBIC
OpraHU3MBI.

Xumus: CTPOCHME aATOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpagpus: MarHUTHBIE MONIOCA 3€MJTH, 3aJIEKU MAarHUTHBIX pya, (POTOChEMKA 3€MHOMN
ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHUM.

Texnonocus: JIMHUU aJIeKTponepeaay, reHepaTop IIEPEMEHHOT0 TOKA,
ANIEKTPOJBUTATENb, WHIAYKLIMOHHAs I€4b, pajap, PaJIHONpPUEMHHUK, TEJIEBU30p, AHTECHHA,
tenedoH, CBYU-neub, MpoeKIMOHHBIN ammapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro mnpenMera «®Pusnka» Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpazoBaHusi (0a30BBI YpPOBEHB) JIOHDKHO OOECIEUUTh JIOCTHIXKEHHE CJICIYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHoro mnpeamera «®Du3MKa» TOJKHBI
OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTH  OOy4YaromIMXcsi  PYKOBOJICTBOBATHCS
cOpMUpPOBAHHOM  BHYTpPEHHEH  MO3UIMENH  JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAIM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPATULIUOHHBIM
[EHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, pACHIMPEHHE >KU3HEHHOTO OIbITa M OIbITa
JEATEIPHOCTH B IIPOLIECCE peaIM3alMi OCHOBHBIX HANPAaBICHUM BOCIUTATEIbHOU
JESITEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKJIAHCKON TMO3MIIMK OO0YYaIOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

IIPUHSATHE TPaIULIUOHHBIX 00IIEYETOBEYECKUX T'YMaHUCTUYECKUX u
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO [ICSITEIBHOCTh B HHTEPECAX TIPAXIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPABICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJIECHUCTBOBATH C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HX
GYyHKIUSIMY ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UIACHTUYHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHUXEHHSIM
POCCHICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallUIl0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:



ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas OSCTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon HayKe;

5) TpyA0BOr0 BOCIIHTAHUS:

MHTEpPEC K pa3jiudHbIM cdepam MNpoPecCHOHAIBHON NESITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKON M TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD OyIyIIei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (DU3UKHU
Ha POTSHKEHUU BCEH KU3HH;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHHE TJIOOATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBJICHUE JCUCTBUU B OKpYXalolled Cpele Ha OCHOBE
3HAHUS 1eJIeH YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre OTbITa JACITEIBPHOCTH JKOJOTHYCCKOW HAIMPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHWUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NMUECKON HAYKH,

OCO3HAHHME IIEHHOCTH HAyYHOW MEATEeILHOCTH, TOTOBHOCTh B TMPOIECCE HM3YUYCHUS
GU3UKKA ~ OCYIIECTBISATH  MPOCKTHYD W HCCICAOBATEIBCKYI0  JCATEIBHOCTH
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jlornueckue JeiicTBUA:
CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;
ONPEACIATh 1EIU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTHM W TMPOTUBOPEYHUS B paccMaTpPUBAEMbIX (PU3NUECKUX
SIBJICHHSIX
pa3pabarpiBaTh IIJIaH pEIICHUST MpoOJieMbl € YYETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTb, OILICHUBATh COOTBETCTBHUE pPE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJAMHUPOBATh U BBIMOJHATH PabOTy B YCJIOBHUSIX peaibHOI0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HSHHBIX TTPOOJIEM.



ba3oBble uccienoBarebCcKue 1eCTBUA:

BIAJCTh HAYYHOM TEPMHUHOJIOTUCH, KIIOYEBBIMA TIOHATHSIMH H METOJAMH
bu3nuecKoil HayKu;

BJIAJETh HaBBIKAMH Y4e€OHO-UCCIIEIOBATEICKON M TPOEKTHOW MESTENIbHOCTU B
o0JyacTu (pU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOOB
pemieHus 3a1ad  (PU3MYECKOTO COJEpXKaHUS, MPUMEHEHUIO Pa3JIMYHbIX METO0B
MO3HAHUS,

BIAJCTh BUJAMU  JCSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEpHIpEeTaluu, TPeoOpa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX CUTyaIUsiX, B
TOM YHCJIC TIPU CO3/IaHUH YI€OHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATH TIPUYHUHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIM3UPOBATh 3a/1a4y, BHIABUTATH
runoTe3y e€ penieHus, HaXOUTh apryMEHTHI ISl JI0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS,;

aHaJM3UPOBaTh TOJYUYCHHBIC B XOJI€ PEIICHHS 3aJaud PE3yJIbTaThl, KPUTUUECKHU
OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIILHON JIESITEIbHOCTH,
B TOM YHCIIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

yMETb  MEPEHOCUTh 3HaHUS 10 (U3MKE B  MIPAKTUUYECKYI0  00JacTh
KU3ZHECATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,;

CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aJTbTEPHATHUBHBIC PEIIICHUSI.

Pa6ora ¢ undpopmaumeii:

BJIQJICTh HAaBbIKAMHM TOJIydeHUs HHGOpMaAUU (PU3HUECKOTO COJEpKaHUs U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH TIOMCK, aHAJIM3,
CHUCTEMATH3aIlMI0 W HHTEpPIpeTanuio HWHpOpMaAMKU pa3IuYHbIX BHUAOB U (HOpM
MpeJCTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIIUH;

UCITOJIB30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pelieHu KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a7a4 C COOII0ICHUEM
TpeOOBaHMI APrOHOMUKH, TEXHHKHA OE€30MaCHOCTH, THTHUEHBI, pPecypcocOepexeHus,
MPABOBBIX U ITUYECKUX HOPM, HOpM UHGOPMAIITMOHHON O€30MMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COACPKAHUS B Pa3IMYHBIX dopmaTax ¢ y4dETOM
Ha3HaueHUs WHPOPMAIIMM W IICJICBOW ayAUTOPUHU, BHIOWpas ONTUMAIBHYIO (opmy
MIPE/ICTABIICHUS U BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:



OCYILIECTBIAThH OOIICHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESTEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKMA KOHPIUKTHBIX CUTYallMi U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOIO TOUKY 3PEHHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHONU PaOOTHI;

BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBHUI C YUYETOM OOLIMX MHTEPECOB
Y BO3MOKHOCTEH Ka)K0T0 YiIeHa KOJUIEKTHUBA,;

IIPUHUMATh L€ COBMECTHOU NEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIAUHHUPOBATH
JEUCTBUA 110 €€ NJOCTUKEHUIO: COCTABIATh IUIAH JCHCTBUM, PaCIPEEATh PO C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KA4eCTBO CBOErO BKJIAJa M KaXJOr0 y4YaCTHHMKAa KOMAaHIbl B OOIIWI
pe3yJsbTaT Mo pazpabOTaHHBIM KPUTEPUSIM;

[pe/uiarartb  HOBBIE  IIPOEKTHI, OLICHUBATh MACU C IO3ULUU  HOBU3HBI,
OPUTHHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIJISITh MMO3UTUBHOE CTPATETMYECKOE MOBEAECHUE B PA3IMYHBIX CHUTYalMsX,
IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh NHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIEHO OCYIIECTBIISATh IO3HABATEIbHYIO JAESTEIBHOCTh B 00J1aCTH (PU3UKU
U aCTPOHOMUH, BBISABIISATH POOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]aUH;
CaMOCTOATENIBHO COCTAaBJIATh IUIAH PELIEHUS PAacYETHBIX M KaueCTBEHHBIX 3a]ad,
IJIaH  BBIMOJHEHUS MPAaKTUYECKOW paboThl C Y4ETOM HUMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;
JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;
paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JieJIaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
34 pEIICHHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUIMA B 00JacTU (DU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyallusIM, BHOCHTb KOPPEKTUBBI B JAEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;
BJa/IeTh HABBIKAMHU IO3HABATEIBbHOW pPEQIIEKCHMH KaK OCO3HAaHHUS COBEpUIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;
UCIIOJIb30BaTh MpUEMBI pediekcuu JUisi OUEHKH CUTyallud, BbIOOpa BEPHOTO
peleHus;



YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;
IPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTUX MPU aHAIK3€E PE3YJIbTaTOB IEATEIHHOCTH;
IPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

IPUHUMATh MOTUBBI U @pTYMEHTHI IPYTHX MPHU aHAJIHM3€ Pe3yIbTaTOB JAEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce AocTuKeHHsS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI IO
du3uKe I ypoBHS CpeAHEro o01ero oopazoBaHus y 00y4arOUIiXCsi COBEPIICHCTBYETCS
AMOIMOHAIBHBIA WHTEIUIEKT, TPEAToiaraiomuil copMupoBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHUE, BUJIETh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM 3MOIMOHANBLHOU cephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHMsSI,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE IPUHUMATb
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJaNTUPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTUBAIIMH, BKIIOYAIOMICH CTPEMIICHUE K TOCTIKEHUIO LI U YCTIEXYy,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE JCHCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKIIOYAIOIIEH CHOCOOHOCTh IOHUMAaTh 3SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YUUTHIBaTh €ro MPU OCYLIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COTIEPE)KMBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTpAMBATh OTHOIIEHHUS C
JIPYTUMHU JHOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poiab U MecTo (u3uku B (GHOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBl MHpaA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIIbHOCTH JIIOIEM;

VUUTBIBATh  TPAHUIBI ~ NPUMEHEHUS  U3YYEHHBIX  (U3MYECKUX  MOJCINCH:
MaTepuajibHas TOYKa, WHEpIUalbHas CUCTEMa OTCuéra, aOCOJIOTHO TBEpPIOE TeENO,
WJICATbHBIM Ta3, MOJEIU CTPOCHHUS Ta30B, JKUIAKOCTEW W TBEPIBIX TEJ, TOYEYHBIN
AIIEKTPUUECKUI 3apsijl MPU pelIeHn: (PU3NIECKUX 3a71ad;

pacno3HaBath (u3udeckue sBIEHUS (MPOILECCH) W OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHHUS BEIIECTBA W
AIEKTPOJAMHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE TMPSIMOIMHENHOE JBHKEHUE,
CBOOOJIHOE TaJieHUEe TeJ, JBIKCHUE 10 OKPYXHOCTH, WHEPIHS, B3aUMOJCHCTBUE TeT,
muddy3usi, OpOyHOBCKOE NBWKEHHE, CTPOCHUE KHUAKOCTEH W TBEPMABIX TEJ, U3MEHEHHUE



o0béMa Tenm mpH HarpeBaHUU (OXJAXKICHHH), TEIUIOBOE PAaBHOBECHE, HCIApEHHE,
KOHJICHCAIUs, IIJIABJICHUE, KPUCTAJUIN3alMsl, KUIIEHUE, BIIAXKHOCTh BO3/yXa, MOBBIIICHUE
JABJICHUS ra3a IPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXAY IapaMeTpamMu
COCTOSIHMSI I'a3a B U30MPOLECCAX, dJIEKTPU3ALMS TEJl, B3AUMOJICHCTBHE 3apsI0B;

ONKCHIBATh MEXaHWYECKOE [BWIKCHHE, WCIONb3ysad (U3MUECKHe BEIUYUHBL:
KOOpAMHATA, IMyTh, MEPEMEIIECHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CUia, WMITYJIbC
Tena, KUHETUYEeCKas »JHEpPrus, IOTEHUHMAJIbHAs »JHEpPIrus, MexXaHuueckas pabora,
MEXAaHUYECKass MOIIHOCTh; IPHU ONUCAHUM NPABWIBHO TPAKTOBATh (DPU3MUECKUNA CMBICI
UCIOJB3YEMBIX BEJIUYMH, HMX OOO3HAUEHUS U E€IHWHHULBI, HaXOAUTh (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

ONHCHIBATh M3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBJIEHUS, UCIOJIb3YS
(¢u3nyecKkue BEJIWYMHBL: JABJICHUE raza, TeMIlepaTypa, CpeIHsAs KUHETHYECKas SHEprus
XA0TUYECKOIO0  JIBWJKEHHSI  MOJIEKYJ, CpPEIHEKBAJpAaTHYHAs CKOPOCTb  MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS 3HEprusi, padora rasza, KO3(QQUUUEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOTO ABUTATENsl; MPU ONUCAHWU MPABUIBHO TPAKTOBAaTh (PU3HYECKUI
CMBICJI MCHOJIb3YEMBIX BEIWYUH, UX OOO3HAYEHUA M E€IUHULBI, HAaXOAUTh (POpMYIIbI,
CBS3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJIHMUHUHAM;

ONMCHIBATh M3YYECHHBIC DJIEKTPUYECKUE CBOWCTBA BELIECTBA W SJIEKTPUUYECKUE
ABJIEHHUS (IIPOLIECCHI), HCIMOIb3YySl (PU3MUECKUE BEJIMYMHBL: DJIEKTPUYECKHA 3apsin,
AIEKTPUYECKOE ITOJIE, HAIPSHKEHHOCTH IOJISI, IMTOTEHUHAN, PAa3HOCTh MOTEHIMAJIOB; IPU
ONMCAaHWU NPABWIBHO TPAKTOBaThb (PU3MUYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, HX
0003HaUYeHNs M €AMHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UUECKYIO
BEJIMYHUHY C APYTMMH BEIMYHHAMY;

aHAIM3UPOBaTh (PU3NYECKUE MPOLIECCHl U ABJICHUS, UCTIONb3Ys (PU3HMUECKHUE 3aKOHBI
Y TPUHLMIBL: 3aKOH BcemupHoro taroreHus, I, II m III 3akonsr Herorona, 3akon
COXpPAHEHUs] MEXAaHWYECKOM DHHEPruu, 3aKOH COXPAHEHMS HMMIYJbCa, NPUHLUI
CYNEpIO3UIMKA  CWJI, TPUHLWI DPABHONPABUS HMHEPLUHUAIBHBIX CHUCTEM  OTCYETA,
MOJIEKYISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOEHHsI BELIECTBA, TA30BbIE 3aKOHBI, CBA3b
CpelHEe KUHETHMYECKOW DSHEPruu TEIJIOBOTO JBHUXKEHHS MOJIEKYJd C aOCOJIIOTHOMN
TEMIIepaTypoil, MEpBbIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOE BhIPAXKEHUE U YCIOBUA (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TMPUHLMUIBI JEUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBIMOJIHATH HKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO0 (PU3NYECKUX SIBICHUN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEpEHHUil, mpu 3TOoM (OpMYyIUPOBATH
npobiemy/3aaqy W THUIOTE3y YYEOHOro DSKCIEpHMEHTa, COOMpaTh YCTAaHOBKY U3
IPEII0KEHHOTO0 000PY10BaHHUSI, POBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;



OCYIIECTBJIAThH MPSMbIE U KOCBEHHBIC M3MEPEHUST (PU3NYECKUX BEIUYUH, TIPU ITOM
BBIOMpATh ONTUMAJIBHBIA CLIOCOO U3MEPEHUSI U UCIIOIb30BaTh U3BECTHBIE METOIbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIIMYMHAMHU C HCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUI, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YyJbTAThI
MOJIYYCHHONW 3aBHCHUMOCTH (PU3NYECKHX BEJIWYWH B BUJE TAONHI] U TpauKOB, JEnaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS;

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUN HCCIIEJOBAaHUN B paMKax
y4eOHOTO 3KCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM W MPOEKTHOW JESTEIBHOCTU C
MCIIOJIb30BaHUEM U3MEPUTENLHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000pYAOBAHUS;

pemarh pacy€THBIC 3aa4d C SBHO 3aJIaHHON (DU3MUECKOW MOJEIBI0, HCIIONb3YS
¢bu3MUecKue 3aKOHbBl W TPHUHIUIBI, Ha OCHOBE aHalIM3a YCIOBUS 3a/Jaud BBHIOUPATH
(bU3HYECKYI0 MOJIENb, BBIJCIATh (PU3NYECKUE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIC IS
e¢ pelleHUs,, MPOBOAUTL PAacU€Thl W OIEHUBATh PEATBHOCTh IMOJYYEHHOTO 3HAYCHUS
(bU3MYECKON BEIMYUHBIL;

pemaTh KauyeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYKJICHUI ¢ OMOPOI Ha M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE
SBJICHUS;

WCIIOJB30BaTh TMPU PEIICHUH YYEOHBIX 3ajlad COBpEeMEHHble HH(POPMAIMOHHbBIC
TEXHOJIOTUH JIJIsl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIMU U MPEJICTABICHUS YUeOHOM
U HAyYHO-TIOMYJISIpHOW WHGOpMAIMKM, TOJYYEHHONW W3 Pa3IMYHbIX HCTOYHHKOB,
KPUTHUYECKU aHATTU3UPOBATH MOJIYy4aeMYI0 HH(POPMAIIHIO;

NPUBOAUTH TPUMEPHI BKIAJAa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 10 (U3UKE B TOBCEAHEBHOM KU3HU IS
obecrieueHns O€30MacHOCTH MpU  OOpalieHUH C TpUdOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMH, I COXPAHEHHS 370POBbS U COOJIIOJACHUS HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B rpynIme ¢ BBHIMOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, MIIAHUPOBATh
paboTy TPYMIbI, PAlMOHAIBHO PACIIPENEIsATh 00S3aHHOCTH U TJIAHUPOBAThH JIEITEIbHOCTh
B HECTaHJApPTHBIX CHUTYallUsX, aJ€KBaTHO OILICHMBATh BKJIAJl KaXJOT0 W3 YYaCTHHKOB
IPYIIIBI B pElIEeHUE pacCMaTpUBaAEMOM MPOOJIEMBI.

K xoniy oOyuenuss B 11 kjiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPUMEPAX poJib U MecTo GU3UKM B (POPMUPOBAHUHU
COBPEMEHHOW HAyYHOW KapTUHBl MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKH U



TEXHOJIOTUM, B MPAKTUYECKOM JESATEIbHOCTU JIFOJEH, ULEJIOCTHOCTh M  €IMHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBl MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJENeH: TOUYECUHBIN
AIEKTPUUECKUI 3apsiii, JIyd CBETa, TOUCUHBIM MCTOUYHHMK CBETA, sJE€pHasi MOJEIb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHU pelieHnr (PU3nIecKux 3ajay;

pacrio3HaBaTh (Qu3NUecKue sBICHUS (MPOIECCh) M OOBACHITH UX HA OCHOBE
3aKOHOB D3JIEKTPOJMHAMHMKMA M KBAaHTOBOM (PU3UKHU: DJIEKTpUYecKas MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JCHCTBUSA TOKa, B3aUMOJCHCTBUE
MarHuTOB, AJIEKTPOMArHUTHasE UHAYKIIMS, ACHCTBUE MArHUTHOTO TMOJIS Ha TIPOBOJTHUK C
TOKOM U JBWKYIIUHCA 3apsijl, SJEKTPOMAarHUTHBIC KOJIEOAHUS U BOJIHBI, MPSAMOJIMHEITHOE
pacrpocTpaHeHHE CBETa, OTpaXEHHE, MperoMieHHue, uWHTepdepeHius, audpakuus u
MoJIApU3aIlisl CBETa, JUCIepcusi cBeTa, (QorornekTpuueckuii »hdext (bhoTodaddexr),
CBETOBOE [IaBJICHHE, BO3HUKHOBEHHME JIMHEMYATOro CIIEKTpa aroma BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PaAMOAKTUBHOCTb;

OMHUCHIBATh H3YyUYCHHBIE CBOMCTBAa BelIeCTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE, IICKTPUUYECKYIO MPOBOJAUMOCTH PA3JIMUHBIX CPEJ) U DIECKTPOMATHUTHBIC
SBJICHUSI (TPOIECCHI), UCTONB3YS (DU3NYECKUE BEIMYUHBIL: AIEKTPUUECKUIN 3apsll, cuja
TOKA, DJEKTPUYECKOE HANpPSIKEHUE, JJIEKTPUYECKOE COIMPOTUBIICHHE, Pa3HOCTh
MOTEHIIUAJIOB, JIEKTPOJABUKYIIAsi CUJia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIsI, CUJIa
Awmmnepa, cwia JlopeHlla, WHIYKTUBHOCTb KAaTYIIKH, OHHEPIUS AJIEKTPUUYECKOTO U
MarHuTHOTO TIOJIEH, MEPUOJ M YacToTa KoyieOaHUU B KOJeOATEIIbHOM KOHTYpE, 3apsia U
cuja TOKa B TIPOIIECCE TapMOHMYECKHX OJJIEKTPOMAarHUTHBIX KoseOaHuii, (HOKycHOe
paccTosTHUE W ONTHUYECKas CuWia JIMH3bI, TPU ONMUCAHWUU TMPABUIBHO TPAKTOBATh
(U3UYECKUIT CMBICIT UCIOJIb3YEMbIX BEJUYUH, UX 0003HAYEHUSI U €UHUIIBI, YKA3bIBATh
dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C JIPYTUMU BETUYUHAMU;

ONKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHHS M IMPOIECCHI, UCTONB3Ys (hr3ndeckue
BEJTUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M 9aCTOTa CBETA, SHEPTHS
U UMITYyJIbC (DOTOHA, MEPUO]T MOJTypacnaa, SHEPTUsl CBA3U aTOMHBIX sIJIep, TPU OMHUCAHUN
MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTOJb3YyEMbIX BEJIMUMH, UX 0003HAYEHUSI U
CAUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIONIUE AaHHYIO (PU3MUECKYI0 BEJIUYUHY C
JPYTUMU BETUYMHAMHU, BBIYUCIIAThH 3HaUeHUE (PU3UUECKON BEJIMYUHBI,

aHATM3UPOBaTh (PU3NYECKUE TIPOLIECCHI U SBJICHHUS, UCTIONB3YS (PU3HMUECKHE 3aKOHBI
W MPUHIUNBE: 3aK0H OMa, 3aKOHBI TOCJIEA0BATEILHOTO U MapaJUIeIbHOIO0 COCIMHEHUS
MPOBOAHUKOB, 3aKOH JIkoyns—J/IeHna, 3aKOH JIEKTPOMAarHUTHOM WHIYKIHWHU, 3aKOH
NPSIMOJIMHEWHOTO  PAcClpOCTPAHEHUsS CBETA, 3aKOHbl OTPaXEHUs CBETa, 3aKOHbI
MpEJIOMJICHUSI CBETa, ypaBHeHHE OWHITEWHa s (porodddexTa, 3aKOH COXpaHEHUS
SHEPIUM, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPAHEHHMs SJIEKTPUYECKOIro 3apsija,
3aKOH COXpaHEHMs] MacCOBOTO 4YHMclia, MocTyaThl bopa, 3aKoH pagnoakTUBHOTO pacnaja,



Opy 3TOM pa3idyaTh CJIOBECHYIO (GOPMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIPOKECHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpPEJIENATh HAINpaBJICHUE BEKTOpA WHAYKIIMM MArHUTHOTO TMOJS MPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OIMCHIBATH HM300paXE€HUE, CO37aBaeMOE IUIOCKUM 3EPKajioM, TOHKOU
JIMH30;

BBITIOJIHATH YKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UUECKUX SBICHUN U TIPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HW3MEPEHHM: Tpu 3TOM (HOPMYIUPOBATH
npobiemy/3aauyy W THUIOTE3y Y4YeOHOro OKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHMUSI, IPOBOJANUTH OMBIT H (POPMYIUPOBATH BEIBOJIBI;

OCYIIECTBJIAThH MPSMbIE U KOCBEHHBIC M3MEPEHUST (PU3NUECKUX BEIWYUH, TIPH ITOM
BBIOMPATH ONTUMAJIBLHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BATh U3BECTHBIE METO/IbI OIEHKH
IIOrPETHOCTEN U3MEPEHUN;

WCCJICIOBAaTh 3aBUCHUMOCTH (DU3UYCCKUX BEIMYMH C WCIOJIB30BAHUEM TIPSIMBIX
U3MEPCHUI: TIPH O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThl
MOJIYYCHHOW 3aBHCHUMOCTH (PU3WYECKHX BEIMYWH B BHUJE TAONHI] U TpaUKOB, JEIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TPyJa MPU MPOBEICHUN HCCIIEIOBAaHUN B paMKax
y49eOHOTO JKCIIEPUMEHTa, YICOHO-UCCIEAOBATEILCKOM W TPOCKTHOW JCATEIHHOCTH C
WCITOJIb30BAaHUEM M3MEPUTEIHHBIX YCTPONUCTB 1 1a00paTOPHOTO 000pYAOBAHUS;

pemarh pacy€THbIC 3aJladyd C SBHO 3aJlaHHON (U3MUYECKOW MOJEIbI0, HCIONb3Ys
dbu3nUecKue 3aKOHBI W TPHUHIUIBIL, Ha OCHOBE aHalIM3a YCIOBUSA 3aJaud BBHIOUPATH
(bU3UYECKYI0 MOJIENb, BBIJCIATh (PU3NYECKUE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS
e€ pemieHus, MPOBOIUTh PACUYEThI M OIICHWUBATH PEATBLHOCTH IOTYYCHHOTO 3HAYCHHSI
(bu3nYECKON BEJIMUUHBI;

pemiath KauyeCTBEHHbIE 3aJaud: BBICTpPAWBaTh JIOTUYECKH HEMPOTHBOPEUUBYIO
IEMOYKY PACCYKJICHUN C ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE
SIBJICHUS,

WCITOJIB30BaTh TPHU PEIICHUM Yy4YeOHBIX 3a7a4 COBPEMCHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTHH JIJISl TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH U MPEICTABIICHUS yICOHOU
U HAyYHO-TIOMYJISIpHOW WHGOpMAIMKM, TOJYyYEHHONW W3 PAa3IMYHbIX HCTOYHHKOB,
KPUTUYECKU aHATTU3UPOBATH MOJIYyIaeMYI0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMIBI JIEHCTBHS MAallvuH, TPHOOPOB M TEXHHUYECKHX YCTPOWCTB,
pasnuyaTh YCI0BHUS WX 0€30MMaCHOTO UCITOIh30BaHHUS B IIOBCETHEBHON KU3HH;

NPUBOAUTHh TPUMEPHI BKIAJAa POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;



UCTIOJIB30BAaTh TEOPETHUYECKUE 3HAHHS O (U3UKE B TOBCEAHEBHOW J>KU3HU IS
obOecrieueHnus 0e€30MacHOCTH TMpH  OOpalleHuu ¢ T[pudopaMd U TEXHHUUYECKUMU
YCTPOMCTBAMH, Ui COXPAHEHUS 3[O0POBbS W COOJIIOACHUS HOPM OSKOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYIKAOIIEH cpeie;

paboTaTh B TPYIIE C BHIIOJIHCHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy rpymIbl, palMOHATBHO PaCIpEACIsTh 00S3aHHOCTH U IJIAHUPOBATH JACSITEIHHOCTD
B HECTaHJAPTHBIX CHUTYAIMsIX, aJeKBaTHO OLCHHBATh BKJIAJ KaXIOTO M3 YYaCTHUKOB
TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuorexa [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.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

Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbI
51 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHU4eCKHE U AIEKTPOMArHUTHbBIC bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Orriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 CrpoeHnue atoma 4 bubnnorexa [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 ATtoMHOE S71pOo

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

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 ngj}j&f;i?ﬁ}; £41c97c
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 Etilfsn;lr%fcliigroulli £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka KonTpoabubie | IlpakTnueckue A bp
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
®usnka — HayKa O IPHUPOJIE.
1 Hayungsie MGTZK bl HO?I»)H:HI/ISI 1 bubmorexa [JOK
ya A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u mecTo ¢pusuku B
OPMHUPOBAHUH COBPEMEHHOM
2 I(-ll)ap HOI;I KapTHUHBI 1\/?14 a, B 1 bubmorexa [JOK
i p . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIeATETHbHOCTH
B 1300 (&)
Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh
3 MEXAHUYECKOTO IBUKECHUS 1 bubmiorexa LIOK
’ https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHUE
PaBHOMEpHOE bubnmnorexka HOK
4 . 1
MPSMOJIMHENHOE IBUKEHHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE
5 MPSIMOJIMHEITHOE 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0c372e
nBmxenue. Pemenue 3agau
CB00OOIHOE MaicHuE.
6 YckopeHre cBOOOHOTO 1 bubmorexa [IOK
p g https://m.edsoo.ru/ff0c39cc
aICHUs



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

KpuBonuneliHoe 1BM>XEHUE.

7 JBr>keHre MaTepuanbHON bubmmorexa [IOK
https://m.edsoo.ru/ffOc3ada

TOYKH 110 OKPY>KHOCTH

8 KonTponbhas pabora
[TpuHIMIT OTHOCUTEIBHOCTH

9 lNanunes. MUnepuuaibHbie bubnmnoreka HOK
cucreMsl orcyera. [lepBslii https://m.edsoo.ru/ff0c3be8
3akoH HproToHna
Macca tena. Cuia. [punnun

10 CyMepIo3uiuu cui. Bropoii bubnnoreka HOK
3akoH HproToHa 111 https://m.edsoo.ru/ff0c3be8
MaTEepUAIbHON TOYKHU

11 Tpernii 3akoH HproToHa 1151 bubnmnorexka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO

12 Tssrotenus. Cuiia TSHKECTH. bu6mmoteka [IOK
IlepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTb

13 Cuua ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappuunent

14 TpeHust. Cuila COpOTHUBIIEHUS bubmuoreka [JOK
MpY JBH>KEHUU TEJa B https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH WJTH Ta3e
[ToctynarensHOE U

15 BpaIllaTEeIbHOE JIBUKEHUE but6mmoreka [IOK

a0COJIIOTHO TBEPIOTO TEa.
Mowment cuinl. [lneyo cuiml.

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
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

VYcnoBus paBHOBeCHS
TBEPJIOTO TENa

16

Nmnynbe maTepuanbHOM
TOYKHU, CUCTEMBI
MaTepHalbHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE nBHXKEHUE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

17

Pabota u Mo1IHOCTD CHITBI.
Kunernueckas sneprus
MAaTepUAIbHOI TOYKHU.
Teopema 06 U3MEHEHUH
KMHETUYECKON 3HEpruun

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4502

18

[ToreHuuanpHast SHEPTHUSL.
[TorenuuanbHas SHEPTUS
yrpyro aepopMupoBaHHON
npyxuHbl. [loTeHITnaNbHAS
SHEPruUs Teja BOIU3U
MOBEPXHOCTU 3eMITH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

19

ITorennmanpHbIC 1
HEIIOTCHIINAJIbHBIC CUJIBL.
CBs13b paboTHI
HEIOTCHIUAIIBHBIX CHJI C
H3MEHEHHEM MEeXaHHMISCKOM
SHEPTUU CUCTEMBI TeN. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEpPrun

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c478c

20

JlaGopaTtopHnast pabota
«Uccnenosanue cBsA3U



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

paboThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOI SHEepPTrUu Tela
Ha MpUMeEpEe PacTsHKEHUs
PE3UHOBOTO KIyTa»

21

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXAHUKE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4b74

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
neuxenue. Auddysus

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4dc?2

23

Xapaktep JBWKECHUS U
B3aMMOJICHCTBUS YaCTHII
BelecTBa. Mojienu CTpoeHHst
ra3oB, KUIKOCTEH U TBEPIBIX
Tel

24

Macca monekyin. Konuyecto
BenlecTna. IlocTosgHnnas
ABoraapo

25

TermoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temnepatyp Llenbcus

26

Uneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

27

AbGconoTHas TeMieparypa
KaK Mepa cpeHen
KMHETUYECKOW SHEPTrUuu

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JIBIKCHUSI MOJIEKYIT.
YpaBaenue Menpeneena-
Knaneiipona

28

3akon [anprona. I'a3oBbIe
3aKOHBI

29

Penrenue 3amau

30

M3omporieccol B uieaIbHOM
rase u ux rpaduueckoe
MIPE/ICTABJICHHE

bu6numoreka [IOK
https://m.edsoo.ru/ff0c570e

31

BnyTtpeHnHss sHeprus
TEPMOJINHAMUYECKOMN
CHUCTEMBI U CTIOCOOBI €€
n3MeHeHus1. KonnuectBo
TEIUIOTHI U padoTa.
Bnytpennss sueprus
OJHOATOMHOT'O UJICAJIBHOIO
rasa

bubnnoreka IIOK
https://m.edsoo.ru/ff0c5952

32

I"a30BBIC 3aKOHBI.

33

Pemenue 3amau

34

Bunae! rerionepenaun

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5c36

35

VY nenpHAs TEINIOEMKOCTH
BemecTBa. KommuecTBo
TEIUIOTHI MIPH TeTIJIonepenaye.
AnuabaTtHBIi poriecc

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c5c36

36

[IepBb1it 3ak0H
TEPMOJAVHAMUKHU U €r0
IIPUMEHEHHE K U30IIpolLeccaM

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc



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

HeoOpatumocTs npoiieccoB B

37 npupoze. Bropoii 3akon bubmorexa LOK
PHPOAE. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
38 [Tpuniun nevicteus u KII1/ bubnmnoreka HOK
TEIIOBOM MaIIUHEI https://m.edsoo.ru/ff0c600a
38 [uxn Kapuo u ero KITJI
39 DKOJIOTHYECKHUE TTPOOITIEMBI
TEIJIOOHEPTETUKH
O0001IaroIui ypoK
40 «MOJII:K JII: Haf)llp ¢du3nka bubmmorexa LOK
yip ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTtponpsHas pabora o Teme
41 «MonexynsipHas GU3NKa bubmmorexa LOK
yip ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI
[TapooOpazoBanue u
42 koHaeHcanusd. Mcnapenne n bubmorexa LOK
' P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcoiroTHas u
43 OTHOCHUTEbHAS BIAKHOCTH bubnmorexa [IOK
. https://m.edsoo.ru/ff0c64d8
BO31yxa. HachlmmeHHsbIi map
TBépmoe Teno.
Kpucrannuueckue u
aMopdHEBIe Tena.
44 AHHi(opT OIINS CBOMCTB bubnnorexa LIOK
p https://m.edsoo.ru/ffOc65f0
KpucTtauioB. Kuakue
kpucrtawubl. COBpeMEHHbIE
MaTepHaIbI
45 [TnaBnenue n bubnuotexa [JOK



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

KpUCTAILIU3aIs. Y IebHas
TEII0TA [JIABICHHUS.
CyOnumarus

https://m.edsoo.ru/ff0c6708

ypaBHCHI/IC TCIIJIOBOTO

bu6numoreka [IOK

46
Oaitanca https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tell.
DiexTpruuecKu 3apsaa. /Isa
BUJA BIJ)IGKTpI/IIIeCKIfX 3a§ﬁn03 Bubmoreka HOK
47 TIPOBOTHIKIL. THAICKTDUKI https://m.edsoo.ru/ffOc6bcc
(I: Ho o de 3;2 bubmuotexa LIOK
v BOJIHUKH. 3aKOH
MYHpOBOA https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS TEKTPUUECKOTO
3apsja
BzaumopeiicTBue 3apsioB.
49 3akod Kynona. Toueunpii bubmiorexa LIOK
yJIoHa. https://m.edsoo.ru/ffoc6ce4
SJIEKTPUYECKUM 3apsi/l
HarmpsxénnocTs
3JIEKTPUUYECKOTO TOJIA.
50 [TpuHIUO cynepHno3UIINu Bubmorexa [TOK
puHiL yrep EI https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX MoJeH. JInHnK
HaIpPsKEHHOCTU
PabGora cun
51 ANEKTPOCTATHYECKOTO IMOJIS. bubmuoteka [JOK
ITorennuan. PasHocTh https://m.edsoo.ru/ff0c6f00
IIOTEHIINATIOB
[TpOoBOTHUKY ¥ TUDIIEKTPUKH
59 B JJIEKTPOCTATUYECKOM II0JI€. bu6muoreka [JOK

I[I/I3J'ICKTpI/ILICCKa${
MMPOHUTTACMOCTDb

https://m.edsoo.ru/ff0c7018



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

53

DJIEKTPOEMKOCT.
Konpaencarop
DneKTPOEMKOCTH MJIOCKOTO
KOHJIEHCAaTOpa. JHEprus
3apsKEHHOr0 KOHJIEHCAaTopa

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c7126
bu6numoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

Pemenue 3amau

55

DNEeKTpUYECKUH TOK, YCIOBUS
€ro CyIECTBOBAHUSI.
[TocTostausiit Tok. Cuna Toka.
Hanpsxenue.
Comnpotusnenue. 3akon Oma
JUTS y4acTKa Lenu

56

Pemenue 3amau

56

[TocnenoBarensHoOE,
napaJuielbHOe, CMEIIaHHOE
CO€JIMHEHHUE NPOBOAHUKOB.
JlaGoparopHas paboTa
«M3y4yeHune cMeanHoro
COEIMHEHHUS PE3UCTOPOBY

57

Pemenue 3amau

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74f0

58

Pa6ota u MomHOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7838

59

3akox OMa U1 HOJIHOH
(3aMKHYTOM) 3JI€KTpUUECKOMN
nenu. KopoTkoe 3amMbIKaHHe.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

SJ'ICKTpOHHaH IMPOBOAUMOCTD



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

TBEPABIX METAJLIOB.
3aBUCHUMOCTh COIIPOTUBIICHUS
METaJIJIOB OT TEMIIEPATYPHI.
CBepXxXnpoBOAUMOCTb

61

DJIEKTPUYECKUI TOK B
BakyyMme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

62

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMecHast
npoBoauMocTs. CBoiicTBa p—
n-nepexoja.
[TonynpoBOIHUKOBBIE
IPUOOPHI

bubnnoreka IIOK
https://m.edsoo.ru/ff0c84ae

63

DIIEKTPUUYECKUI TOK B
pacTBopax U pacijiaBax
3IEKTPOJIUTOB.
DIIEKTPOTUTHIECKAS
JTUCCOITHAITUSA. DIIEKTPOIIN3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

64

DIIeKTPUYECKHI TOK B Ta3ax.
CamocTosTebHbIN 1
HECaMOCTOSITEIIbHBIN pa3psi.
Momnnus. [Inazma

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

65

O6o0maromuii ypok
«DNEeKTPOIUHAMUKAY

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c88be

66

KonTponbhas pabota no teme
«OIIEKTpOCTaTUKA.
IIOoCTOSTHHBIN 3JIEKTPUYECKUI
TOK. TOKM B pa3invyuHbIX
cpenax»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pe3epBHBIii ypOK.

bu6nuoreka [IOK
o7 FOHTpOHLHaﬂ pa6OT.? HoTeme 1 https://m.edsoo.ru/ff0c8c56
DIeKTpoAHAMHUKA
Pese 7| .
68 0630§ BI:;)H }I’/Ip; ) OK I10 1 bubmiorexa [TOK
HIQIOTIUTH Yp https://m.edsoo.ru/ff0c8f6c
temaMm 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fllj;'?eﬂl/lﬂ :)lg;)l;l;?)l:;fenbnme
padoThbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3aUMoOJecTBHE. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
BekTop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHMTHON HHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1

UHAYKIOWU. 3akoH BJ'IGKTPOMaFHI/ITHOI\/'I



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

unaykiuu dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN))

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

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

O6o6maromuii ypok «MarautHoe
noJie. DIeKTPOMArHuTHasT MHAYKIIUS)

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo teme
«Mar"auTtHoe I10JI€E.
DneKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHUUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHeprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH M MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK



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

OJICKTPOMAarHMTHBIC KOoJIEOAHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKHue Koyebanus. Pe3oHanc.
BreIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CHHYCOMIATBHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JeCcTBYyIOIIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacrtso,
nepenaya u noTpediaeHue
JIEKTPUYECKON SJHEPTUU

19

YCTpOoNUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoliepesayd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
JIEKTPOIHEPTHH B IOBCEAHEBHOMN
KU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTthb

bubnmoreka [IOK

21 pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopoctb. [llkana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBA3U. Paguonokanus
o5 Konrponsnas pabdora «Komnebanus u Bbu6mmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETA B OJIHOPOJHOM CpeeE. bubmuoreka [JOK
ToueyHslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbril bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHHSI
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK
MOKa3aTelisi IPEJIOMIICHHS CTEKIJIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



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. Popmysia TOHKOM JIMH3BI.
VYBenu4eHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0XHBIN COCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
Wutepdepennms cera. Audpaxius bubnuoreka [IOK
33 N
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
[lonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmotreka [JOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npuOOpbI U yCTpoicTBa
35 1 yCJIOBHSI HX O€30IMacCHOTO
MIPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHUKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3aMeiieHre BpeMEHH U COKpaIleHUE bubnmorexa [JOK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 yacTulbl. CBA3b MAcChl C SJHEPTUEN U bubnnorexa [JOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TIOKOS
39 KonTponbnas padota «OnTuka. bubmuoteka [IOK

OCHOBBI CTICTIHATBHOM TEOPUH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOJINOTEKA
41 .0 A.T.
(pororphexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CrosneToBa
3akoHbl hoTodddekTa. YpaBHeHne
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE bubnnorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemenT, GpoTogaTUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmIBITEI
46 Pesepdopna no paccesHuro a-yactu bubmorexa LOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6nmorexa LIOK
47 I1 b
OCTYIATRL HOpa https://m.edsoo.ru/ffOdOafa
WNsnyyenne u nornomenue ¢boTOHOB
48 i I/I}ll'lqe exore aTOMeIlH co H(()ll)"O OBHS bubnmotexa LOK
P pexoa " A i https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buasl ciekTpos
49 BonnoBbie cBolicTBa yacTuil. BomHbI but6mmorekxa [IOK

ne bpoins. Kopnyckynsipro-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

50

OTtkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ffod0fd2

o1

CgoiicTBa anba-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyuenue

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

53

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbIi
peaktop. [IpobnemMsbl, mEpCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

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

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucCTpanyy 3JIEMEHTAPHBIX YaCTHUL.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3MUeCKOil KapTUHBI MUPAY

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bupn 3Bé3nHoro HeOa. Co3Be3nus,
SIpKHE 3BE3IbI, TUIAHETHI, UX BUUMOE
nBxenue. CollHEUHAs cucTreMa

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua u 3BE311



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

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKICHUU 1
sBositonu CosHIa U 3BE31

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHua B
lNanaktuke. ['amaktukn. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

Bcenennas. Pa3z0oeranue rajaakTHK.
Teopust bonbioro B3pbIiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

62

O6o06uaromuit ypok. Ponb puzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax eaTeTbHOCTH
9eoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHUHE MUpPA

64

O6o0maromuii ypok. Pois
¢uznveckoii Teopun B HopMupoBaHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 Pe3epBHbIil ypok. MarHuTHOE moJie. 1
DneKTpoOMarHuTHasi MHAYKIIHS
PesepBHbliil ypok. OnTrka. OCHOBBI

67 CTEUATBHON TEOPUH 1
OTHOCUTEITBHOCTH
Pesepubiii ypok. KBanToBas pusuka.

68 QHGI\EGHTI)I};,I::T OHOMHUH U * 1 bubmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




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

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusuka,l Oxnacc/Mskuiiesl . 5l., byxosues b.b.,Corckuit H.H.,nmox pegakuueit
[TapdentreBoii H.A., AkunonepHoe oo6mectso "MU3narensctBo" " IlpocBemenne”
®dusmka,l lxnace/Mskumesl . f., byxosues b.b.,Uapyrun B.M..,nox penakiueit

[TapdentreBoit H.A., MU3natensctBo " [IpocBemenue”

[Toypounslie pazpadotku no ¢pusuke 10 kinace, B.A. Boakos ,Mocksa "BAKO"

3agaunuk 10-11xkmacc,A.I1.PeimkeBuy,u3garensctro "JJIPODA"
Junaktuueckue marepuansl Guznkal 0,dusuka 11,A.E. Mapon,E.a. Mapon

J3narensetBo "poda”



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

DnexkTpoHHbIE yueOHbIE TOCOOUS

1. http://www.metod-kopilka.ru Metoanueckas KOIuiIKa

2. http://fcior.edu.ruhttp://eor.edu.ru @enepanbHblil IEHTP UHOOPMALTMOHHBIX
oOpazoBarenbHbIX pecypcoB (OMC)

3. http://pedsovet.su [legaroruaeckoe coodmecTBo

4. http://school-collection.edu.ru Ennnas komnekuus nudpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB.






