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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHsS Ha YpPOBHE CpEIHEro O0OIIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IMOJOXKEHUH M TPEOOBAHUI K pe3yibTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TporpaMmbl, mpeacraBieHHbXx B OI'OC
COO, a Ttakxke c yuérom (denepanpHOll paboveil mporpaMMbl BOCHUTAHUS U
KOHIIETIIIMM TpenoAaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa3oBaTENIbHbBIX
OpraHu3aLusax Poccuiickon denepauny, peaAn3yIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

Conepkanue mporpaMmbl MO (PU3MKE HampaBlieHO Ha (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢usnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIHLHOCTHOTO
nonxoxa. IIporpamma mo ¢usuke coorBercTByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHbIM M METallpeIMETHBIM pe3yJibTaTam
oOydeHMs, a TaKK€ YYUTHIBAET HEOOXOIMMOCTh DPEATM3ALMH MEKIPEAMETHBIX
CBsi3e (U3MKM C €CTECTBEHHO-HAYYHBIMU Y4YeOHbIMH IpenMeramu. B Hel
OTIPENIEISIFOTCS. OCHOBHBIE LIENM HU3Y4YeHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOIIETO
o0pa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JINYHOCTHBIE,
MeTanpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢pu3HKe BKIIOYAET:

e I[UJJAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (PU3UKU HAa 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 TOAaM 00yUYEeHHUS;

e cozaepkaHue yueOHoro npeamera « Pu3nkay» no rogaM o0y4eHusl.

®dusuka Kak Hayka O HambOosee OOUIMX 3aKOHAX MPHUPOABI, BHICTYHas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHui 00 okpykatomeM mupe. LlkomsHbI Kypce GU3NKN — cUCTEeMOOOpa3yIoIuii
JUIl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, OCKOJIbKY (PU3MUECKNE 3aKOHBI
JeXaT B OCHOBE IMPOLIECCOB M SIBICHUM, H3Y4aeMbIX XHMHEW, OHOJIOrueH,
¢usnueckoir reorpadumeit u actpoHomued. lcmomb3oBaHWE W AKTUBHOE
OpUMEHEHUuEe (U3NYECKUX 3HAHUM  OmpefenseT XapakTep M pa3BUTHE
pPa3HOOOpA3HBIX TEXHONOTHM B cdepe SHEPreTHUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJy4YE€HUS! HOBBIX MaTepHallOB C 3a/JlaHHBIMM CBOMCTBAMHM U JIPYTHX.
N3ydyenue QU3MKM BHOCUT OCHOBHOW BKJIAJ B (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa OOydarommxcs, B (POPMUPOBAHHWE YMEHHUHM MPUMEHATH
Hay4YHBIA METOJI TO3HAHUSI IPH BBIIOJIHEHUU UMHU YU€OHBIX UCCIIEJOBAHUM.

B ocHOBy kypca ¢Gu3uMku sl YPOBHS CpeaHero oOuiero oOpa3oBaHUs
HOJIOXKEH psAJ HIed, KOTOpble MOXKHO paccMaTpuBaTh KaK MPUHILMIIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COAECPKUT MaTepHUall U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Bemymmum B Kypce siBIsieTcs
(opMUpOBaHUE TMPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanuzanus MpeAnojaraeT HCMNOIb30BaHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U DPa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a TakKke€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOITMUYECKUMU MTPOOIeMamMu.

Hoess  npuxnaomoii  uanpasenennocmu. Kypc ¢dusuku  mpeamnosaraer
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPHUIIOKEHUI
U3YYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonoeuzayuu peanusyercss TMOCPEACTBOM BBEIAEHUS 3JEMEHTOB
COJICpP)KaHMSI, TIOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJjeMaM  COBPEMEHHOCTH,
KOTOpBIE CBS3aHbI C PAa3BUTUEM TEXHUKU M TEXHOJOTUM, a TakKe OOCYXKICHHUS
po0JIeM palMoOHaIbHOTO MPUPOIONOJIL30BAHUS U IKOJIOTHUECKON 0€30I1aCHOCTH.

CrepKHEBBIMHM 3JIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOILEero
oOpa3oBaHusl SABIAIOTCS (pusmueckue Teopuu ((HopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTpOeHUs (HU3NYECKON Teopuu, posn (pyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUAX O MPUPOAE, TPaHHULAX
OPUMEHUMOCTH TEOpPUH, MJi1 OIKCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU W
IIPOIIECCOB).

CHUCTEeMHO-/IESITeIbHOCTHBIN MOJAX0J B Kypce (PU3HKU pealu3yeTcsl Mpexie
BCEro 3a CU€T OpraHU3alliu SKCIEPUMEHTAIBLHOW AESITEIbHOCTH O0YYaroIIUXCsl.
Jnst  6a3oBoro ypoBHS Kypca (U3UKA — 3TO UCIHOJb30BAHUE CHCTEMbI
(GpOHTAJBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpbIE B TIporpamme 1o (pu3uke OoObEIUHEHBI B OOMIUN CIMCOK YUYEHUYECKHX
NPAKTUYECKUX Pa0OT. BblieneHne B yka3aHHOM IepedyHe J1abOopaTopHBIX padoT,
MPOBOAUMBIX JJII KOHTPOJS M  OLIEHKH, OCYILIECTBIIIETCS Y4aCTHHKaMU
00pa30oBaTEIbLHOTO MPOIEcCa HCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHamieHus kabuHera ¢usuku. Ilpm sTomM oOecneunBaeTrcs OBIAJCHHE
OOy4YarOIMIMMUCS YMEHHUSIMU MPOBOAUTh KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH M IOCTAaHOBKY OIIBITOB 10 IPOBEPKE
IPEJIOKEHHBIX THIIOTE3.

bonbiioe BHMMaHUE YIENSETCS PEHICHUI0 PacYE€THBIX M KaueCTBEHHBIX
3apad. [Ipu aTOoM M pacd€THBIX 3a/a4 MPUOPUTETOM SBISIOTCS 33Ja4d C SIBHO
3aJJaHHON (PU3UYECKON MOJEIIbIO, TTO3BOJIAIONINE MPUMEHSTh U3yUYE€HHbIE 3aKOHbBI U



3aKOHOMEpPHOCTH KaK M3 OJHOrO paszjiesia Kypca, TaK U HWHTETpUpYyd 3HAHHS W3
pasHbIX pa3nesnoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
O0OBSICHEHUE TPOTEKaHUS (PUIMUECKUX SBICHUM M TMPOIECCOB B OKPYKaIOIICH
KU3HU, Tpelyronme BbIOOpa (U3NYECKOM MOJEIM MJisi CUTyallud MPaKTHUKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY OOEeCHedYeHni0 Y4eOHOro mpoiecca ©0a30Bbli YpOBEHb Kypca
(bU3MKHM HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl TOKEH M3Y4aThCsl B YCIOBUSX
OPEeIMETHOr0 KaOuHeTa (PU3MKU WM B YCIOBHUSIX MHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOTro Iukia. B kabwHeTe (M3HKU TOIDKHO OBITH
HEeoOXoauMoe JabopaTopHOe O0O0OpYIOBaHME JJisi BBINOJHEHUS YKa3aHHBIX B
mporpaMme 1o (PU3UKe YUCHUUECKHX MPAKTUYECKUX PaboT M JEeMOHCTPAIIMOHHOE
o0opyaoBaHue.

JleMoHCTpalinoHHOe 00opyAoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHUHAMAJIBHONW JOCTATOYHOCTH H  OOECIEYHBACT IMOCTAHOBKY
NEPEYMCICHHBIX B IMporpamMmMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpauil st
WCCNEAOBAHUSI  M3Yy4aeMbIX  SIBJICHUH W  MPOLECCOB, AMIUPUYECKUX U
G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabGopatopHoe 00OpymOBaHWE JII YYEHHYECKHMX MPAKTUYECKUX padboT
(dopMupyercst B BUAE TEMAaTUUYECKUX KOMILUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydYalIMXCA. TeMaTHYeCKHE KOMIUICKTHI
7a00paTOpHOr0 00O0pPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(MPOBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTAOOPATOPHIA.

OCHOBHBIMHM LIENISIMU U3Y4YE€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHne uHTEpeca M CTPEMJICHHMS OOYYaIOIIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHUE WX HWHTEIUICKTYAJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEJCTABIICHUN O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
UCCJIEIOBATEIHCKOIO OTHOILIEHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHUSI KaK pe3yabTara HU3ydeHUs
OCHOB CTPOCHHUS MaTepuu U QyHIAMEHTAITBHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue ymeHUW OOBSACHATH SABJICHUA C HUCIOJB30BAaHUEM
bu3HIeCKNX 3HAHUHN ¥ HAYIHBIX JI0KA3aTEIIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3MKU JJIsT Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1eneld 00ecreuyrnBaeTcs peluieHueM CIEIYIOIMUX 3a1a4d B

npoliecce U3ydeHus Kypca (PU3UKy Ha YPOBHE CPEAHETO 00IIIero oopa3oBaHus:



e TpUOOpETeHHE  CHUCTeMbl  3HaHMM 00  o0mmx  (Qu3MIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTFOYAS MEXaHHKY,
MOJICKYJISIDHYIO  (PU3HKY, BJIEKTPOAMHAMHKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTBI aCTPO(U3UKH;

e (opmupoBaHue yMEHUW TPUMEHSATH TEOPETUYECKHUE 3HAHUS IS
OOBbSICHEHUS (PUBMYECKUX SBJICHUM B TPUPOJEe W JJIsl NPUHSITHUS
MIPAKTUYECKUX PELIEHNUN B IIOBCEIHEBHOM KU3HU;

e OCBOCHHME CIOCOOOB pEIICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJIaHHOMN
du3znuecko MOJENbI0, 3a]ad, MOAPAa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3manue PU3NIECKON MOMIEIH, aICKBATHON YCIIOBUSM 3a/1a4u;

e TMOHUMaHUE (U3MYECKUX OCHOB W MPHUHIIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUSA U TPOBEICHUS
bu3nUecKNX SKCIIEPUMEHTOB, aHAJIM3a W WHTEpHpeTanuu WH(opmaimwu,
OTIpeICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTa;

e CO3J]aHUE YCIIOBUM JIJISi PAa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPYECKON AEATEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust orBoauTcst 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HEZENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemseiii B mporpamMme 1o ¢GuU3NKE TNepeyeHb Ja00paTOPHBIX H
OPAKTUYECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YUYMUTENIb JElaeT BBIOOP
POBEJICHUST JTA0OPATOPHBIX PAOOT W OMNBITOB C YYETOM WHIWBUIYAITBHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COIAEPXAHUE OBYYEHUA
10 KVIACC

Pa3znen 1. ®u3znka u MeToAbl HAYYHOI O IIO3HAHUS

®u3nka — Hayka o npupone. HaydHbie MeTOnBI MO3HAHUSA OKPYKAIOIIETO
Mupa. Posb 3KCnepuMeHTa W TEOPUM B IPOLECCE IIO3HAHUS IPUPOJBI.
DKCHepUMEHT B (PU3HKE.

MopnenupoBanre (U3MUECKUX SIBIEHUM U mpoueccoB. HayuHble rumoressl.
®u3nyeckre 3aKOHbI U TEOpUHU. |'paHMIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponbs u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIBHOCTHU JIIOJIECH.

Jlemoncmpayuu

AHanoroBele U UU(GPOBbIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JNATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBH>KEHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JIBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HA OCH CHCTEMbl KOOPAHMHAT.
CioxeHue nepeMenieHuii U CI0KEHUEe CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOEe aBMXeHue. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MyTH U NEpeMelIeHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOomHOE masieHne. Y CKOPeHHe CBOOOTHOTO TaICHHUSI.

KpuBonmuueliHoe  nBWKeHWE. JIBMOKEHHME  MaTepuagbHOM  TOYKM 11O
OKPYKHOCTH C ITOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS
ckopocTsk. [lepron u yacrora odpamienus. LIeHTpocTpeMUuTeIbHOE YCKOPEHHUE.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCU€Ta, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBUKCHUSI.

[IpeobpazoBanue ABMKEHUI C MCITOJIb30BAHUEM TTPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmonenue aBukeHUs Tena, OpPOIIEHHOTO MOJ YIJOM K TOPU3OHTY M
TOPU30HTAIILHO.



N3mepenure yckopeHus CBOOOIHOTO MaJIeHUsI.

Hamnpasnenne ckopocTy IIpu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwi

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONPEICIICHUSI MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY MYTSIMH, MNPOHJICHHBIMUA TEIOM 3a
IIOCJIEA0OBATEIILHBIE PABHBIE IPOMEXKYTKA BPEMEHU IIPU  PABHOYCKOPEHHOM
JIBU>KEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3yuenue nBUKEHUS 1apuKa B BA3KOW KUIKOCTH.

N3ydyenue nBrxeHus Tesaa, OpoIeHHOro rOpU30HTAIBHO.

Tema 2. lunamuxa

[Ipyanun  orHocutenbHOCcTH  [anmunes.  llepBeii  3akoH  HbroToHa.
HNuepumnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUIS. MaTEPUAIbHOU TOUKU. Tperuid 3akoH HproTOHA 114 MaTepraibHbBIX TOUYEK.

3akoH BcemupHoro Ttiarorenus. Cuia Tspbkectu. IlepBas kocMuueckas
CKOpOCTBb.

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

Tpenue. Buasl TpeHus (1oxosi, CKoJibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. KosdduunenT tpenus.
Cuna conpoTUBJIEHUS MPU JBUKEHUU Teja B KUIKOCTU WIIU Ta3e.

[TocTynarensHOE U BpanaTeIbHOE ABUKEHNE a0COIIOTHO TBEPIOTO TEIa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuuecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOAIIMNITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuu.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOLIUX TEJL.

Bropoit 3akon HproToHa.

N3mepenue cui.

CnoxxeHue CHiL

3aBUCUMOCTH CUJIBI YITPYTOCTH OT JehOopMaIlvu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOIbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKCHUSI.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yyenuueckuui sxcnepumenm, rabopamopHule pabomol

N3ydenue nBmxeHUs: OpycKa 1o HaAKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYXHUHE U
PE3MHOBOM 00paslie, OT UX AepopMaIlvu.

HccnenoBanne ycinoBUKM paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpalCHHUS.

Tema 3. 3aKoHbl cCOXpaHeHUs 8 MeXaHuke

NMmnynsc maTepuanbHOM TOUYKHM (Tesa), CUCTEMBl MaTEpHalbHBIX TOYEK.
NMnynbc cuiabl MU WM3MEHEHHE HMMITYJbCa Tela. 3aKOH COXPAaHEHHsS HMITYJIbCA.
PeaktuBHOE 1BHXKEHME.

Pabota cuibl. MOIIHOCTE CUJIEL

Kunernueckass sHeprusi MarepuanbHOW To4Yku. TeopemMa 00 W3MEHEHHH
KMHETUYECKOW dHEPTUU.

ITorennmaneHas DHEPIUS. [ToreHumanbHas JHEPrus yIpyro
nehopMUpOBAHHOW  TIpyXkuHBL.  [loTeHmmWanbHas dHEprus  Tena  BOIW3H
MOBEPXHOCTH 3E€MJIH.

[ToreHmanbaple W HENOTCHUHUAIbHBIE  CHJIBIL. Cesi3b  paboOTHI
HEMOTEHUHUAJIbHBIX CHJI C W3MEHEHHMEM MEXaHMYECKOM JHEPruM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckrue yCcTpoOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexon moTeHITMATBHON YHEPTUN B KHHETUYECKYIO 1 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwi

N3ydeHne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JABYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIJIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEepruu
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznea 3. MosiekyasipHasi (pu3uKa ¥ TEPMOTUHAMUKA
Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOU MeopuU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkeHue. Juddysus. Xapaktep [BHKEHHUS H
B3aMMOJICIICTBUSL 4YAaCTUI] BellecTBa. MoOJenu CTPOEHHsI Ta30B, KUIKOCTEU H
TBEPBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepbl Mosiekyi. KonnuecTBo BemectBa. [locrostHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcusi.



Mopnens  upeambHOoro ra3za. (OCHOBHOE  yYpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICATHbHOrO ra3a. AOCONOTHAas TemIepaTrypa Kak Mmepa
CpeaHEd KWHETUYECKOM HJHEpPruy TEIUIOBOTO JBMXKEHHsS dacTull rasza. l[llkama
temneparyp KensBruna. ['a30Bble 3akOHBI. YpaBHeHHne MeHneneeBa—Knanenpona.
3akon JlanbToHa. M3ompoiiecchl B UACAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBiI€HUE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3ooapa.

TexHnueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmnbIThL, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BEIIECTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUIA.

OmnbITel 110 UG GY3UH KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JABUKECHUSI.

Moguens onbita IITepHa.

OnbITHI, JIOKa3bIBAKOLINE CYLIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS ra3a HA CTEHKH COCYAA.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHE COCTOSHUSA MACAIBHOrO Tasa,
U30IPOLIECCHL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwi

Onpenenenre Macchl BO3AyXa B KJIIACCHOW KOMHATE€ HAa OCHOBE HM3MEpEHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXIY MTapaMeTPaMM COCTOSIHUS pa3peKeHHOT O
rasa.

Tema 2. Ocnoebvt mepmooOuHamMuKu

TepmoanHamuyeckass cucremMa. BHYTpeHHSE HEpPrusi TEpMOIAMHAMUYECKON
CUCTEMBI U CTIOCcO0bI €€ n3MeHeHus1. KonmuecTBo TemioTsl u pabora. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOIO  MJECAJbHOrO  rasa. Buasl  Temionepenavu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3yYEHHE. Y IeTbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH pu TEIUIoNnepeaaye.

[lonstue 006 anuabatHoMm mporecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHnue mepBoro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoit 3akon TepmoauHamuku. HeoOpaTUMOCTh TPOIECCOB B MPHUPOJE.

TennoBele  MammHbl.  [IpuHIUMNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIMH.
[IpeobpazoBanust >HEpruM B TEIUIOBBIX MamuHax. KoadduuueHnT mnome3Horo
nercTBus TerioBod MamuHbl [lukn KapHo M ero ko3¢ @UIMEHT IOJIe3HOr0
JENCTBUS. DKOJIOTUYECKHE MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuyeckue ycTpolicTBAa UM MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONNUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW H»HEpruy Tejla MPU COBEPUIEHUM palOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JEWCTBUEM C)XATOro BO37yXa, HarpeBaHue >dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOIEMOHCTPALIMS).

M3meHeHne BHYTpEeHHEN SHEpIruu (TeMrepaTypbl) Tela Ipu Terionepeiaye.

OnbIT 1O anuabaTHOMY pacIIMPeHHIO BO3AyXa (ONBIT € BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoi TypOWHBI, IBUTATEINSI BHYTPEHHETO CTOPAHHUS, PEaKTHBHOTO
JIBUTATEJIs.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomoi

N3smepeHnne ynenbHOU TEMII0EMKOCTH.

Tema 3. Aepezamniie cocmoanusn eeuecmea. Dazoewvie nepexoovl

[TapooOpa3oBanue u kKoHaeHcarus. Vcnmapenune u kumenune. AOCOMIOTHAS U
OTHOCHUTENIbHAsT BIAXXHOCTh BO3Ayxa. HacelleHHbI map. YnaenpHas Tersiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucrainmmyeckue u amopdHble Tena. AHU30TPONUS CBOWMCTB
kpuctaymioB. JKunakue kpucramwiel. CoBpemeHHble Marepuanbl. [lnaBinenue u
KpUcTal3anus. Y AesbHas Teriora miasieHus. Cyommmanus.

YpaBHEHHE TEIIOBOT'O OaaHca.

TexHuyeckne yCTpONCTBA W NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
NICUXPOMETP, KATOPUMETP, TEXHOJIIOTMH TMOJYYEHHS] COBPEMEHHBIX MAaTepUalioB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCBIILEHHBIX NIAPOB.

Kunenue npu mnoHM>XKeHHOM JaBICHUH.

CriocoObI n3MepeHus BIaKHOCTH.

HaOmronenmne HarpeBaHus U MJIaBICHUS KPUCTAUIMYECKOTO BELIECTBA.

JleMoHCTpalys KpUcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomwi

N3mepeHre OTHOCUTENbHON BIQXKHOCTH BO3AYXA.

Pa3znes 4. JiekTponHaAMHUKA
Tema 1. dnekmpocmamuka
OneKkTpu3anns Tel. OJEKTpUYeCKHi 3apan. JlBa BuAa DIEKTPUYECKUX
3apsanoB. IIpOBOAHMKH, IUANEKTPUKUA W MOJYIPOBOJHHUKU. 3aKOH COXPaHEHHS
AIEKTPUUECKOTO 3aps/ia.
B3anmoperictBue 3apsinoB. 3akoH KynoHa. TodeuHBIN 3JIEKTPUYECKUAN 3apsl.
Onextpudeckoe rmone. Hanpsx€HHOCTh 3yekTpuyeckoro mnoss. [IpuHiun



CYNEPIIO3ULIUNA IIEKTPUYECKUX ITONIEH. JIMHMM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIS.

Pabora cun  snekrtpocratmuyeckoro  mons.  [lorenuwman.  PasHocThb
MOTEHUHUATOB. [IpOBOAHMKM W JOUANEKTPUKU B  IJIEKTPOCTATUYECKOM IOJIE.
JlusnekTpryeckasi IpOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh TIIOCKOrO KOHJIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

TexHuyeckne yCTpOHCTBAa M NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHUE HJIEKTPONpHUOOpPOB,
KOHJICHCATOP, KOIMUPOBAJIbHBINA anliapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIUII JECUCTBUS DIIEKTPOMETPA.

B3anmoaencTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJL

[IpOBOXHUKH B DJIEKTPOCTATHYECKOM IOJIE.

DIIeKTpOoCTaTUYECKas 3alIUTa.

JIMdIEeKTPUKY B 3JIEKTPOCTATUHIECKOM TTOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOaau
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT 0 KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamophule pabomoi

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toxu 6 paznuunwix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAaHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [TocTosHHBIN TOK.

Hanpsbxenne. 3akodn Oma AJi ydacTka HEemnu.

DJIEKTPUYECKOE COMNPOTUBIICHUE. Y AEIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarensHOE, MapauIENbHOE, CMEIIAHHOE COETMHEHNE IPOBOAHUKOB.

Pabora oanekrtpuueckoro Toka. 3akoH J[xoyns—Jlenma. MomHoCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOJBHKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBIECHHUE MCTOYHHMKA TOKA.
3axon Oma 7151 MOHOM (3aMKHYTOM ) AekTpuueckoi 1enu. KopoTkoe 3aMbIKkaHHeE.

ONEeKTpOHHAs  NPOBOJMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHUS] METAJUIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DneKTpUYeCKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpOBOHUKH. CoOcTBeHHast " IPUMECHAs IPOBOANMOCTD
noJaynpoBoAHUKOB. CBolicTBa p—N-niepexoza. IlonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHA TOK B  pacTBOpax M  paciuiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOAUTHYECKAS] TUCCOLUALINS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIN W HECaAaMOCTOSTEIbHBIN
pazpsaa. Monuus. [Inazma.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJIbTMETP, pPEOCTaT, HCTOYHUKH TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JTHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, TOJTYITPOBOAHUKOBBIN U0, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCUMOCTh COMPOTUBJICHUS HWIMHAPUUECKUX MPOBOIHUKOB OT JJIMHBI,
IJIOLIAIY [TONIEPEYHOr0 CEYEHUS U MaTepHaIa.

CmeniaHHOE COEIMHEHHE TPOBOHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
raJjbBaHUYECKOr0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb COITPOTHBIIEHUS METAILIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH INEKTPOJIUTOB.

HckpoBoii pa3psaa 1 IPOBOJAUMOCTb BO3AYyXaA.

OaHOCTOPOHHSSI TPOBOJUMOCTD TUO/A.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyeHne cMelIaHHOT O COSIMHEHUST PE3UCTOPOB.

N3mepeHue saeKTPOABIKYIIEH CUJIbl UCTOUYHMKA TOKA W €r0 BHYTPEHHErO
CONPOTHUBIICHUS.

Hab6mtonenue aexTpoiusa.

MexnpeaMeTHbie CBSI3H

N3yaenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
y4€TOM COJIEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMU MaTEeMaTHKH,
OMoNoTuu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3nyUeckas BEIMYMHA, 3aKOH,
TEopusl, HAOTIOACHNE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIh, H3MEPEHHE.

Mamemamuxa: peuieHUe CHUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIus,
napaboia, rurnepoona, ux rpaduKy U CBOMCTBA, TPUTOHOMETPHUYECKUE ()YHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIOAKEHUE BEKTOPOB.

buonocus: mexanmyeckoe IBWKEHHE B KUBOW mpupone, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHJbI TEILIONEpPEauH, TEIUIOBOE PAaBHOBECHE),
AJICKTPUYECKUE SIBJICHUSI B KUBOM MIPUPO/IC.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEU W



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, AJIEKTPOJIUTHYECKAs HUCCOLMAIMS,
rajibBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3AyXa, BETPbI, 0aApPOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBUKEHUN C HMCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHS] B TEXHUKE, MNOAIIMIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUTATEIb BHYTPEHHETO
Cropanusi, mapoBas TypOUHa, ObITOBOM XOJOJIUIIBbHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIy4YEHUSI COBPEMEHHBIX MAaTepUajoB, B TOM YHCJIEC HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTpYUHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIE puOOopHI,
AIEKTPOOCBETUTEbHBIEC TPUOOPHI, T'aJIbBAaHUKA.

11 KIIACC

Pa3znesa 4. JinekTponnHaMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUSA

[TocrosaHble ~ MarHUTBL. ~ B3anmMoAelCTBME  MOCTOSAHHBIX  MAarHHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOM wuHAYKUMH. llpuHumn cynepno3uuuu
MAarHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHa NUMHWNA MarHATHOU
WHIYKIAH TOJISI IOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0Jie MNPOBOJHMKA C TOKOM. KapThHa JMHWUA WHIYKIAU
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOAHUKOB C
TOKOM.

Cuita AMnepa, e€ MOyJib U HallpaBJICHUE.

Cuia JlopeHniia, €€ MOJlyJib U HampaBlieHHe. J[BUKEHHE 3apsyKEeHHOW YacTHUIIbI
B OJIHOPOAHOM MarHuTHOM mose. Pabota cuinel Jlopenua.

SIBmeHne 3JIEeKTpOMarHUTHOM MHAYKOUU. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJIEKTPOJABIKYIIAS CHJIA MHIAYKIUHA. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykunn dapanes.

BuxpeBoe »snekTpuyeckoe mojie. IDIEKTPOABMKYIIAS CHJIa HMHAYKIIUU B
IIPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh.  SIBIEHWE CaMOMHAYKUMU. OJEKTPOABUXKYIIAS  CHIIA
CaMOMHIYKIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHUE: IOCTOSIHHBIE
MArHUThl, SJEKTPOMArHUTHI, JJIEKTPOABUTATENIb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS [1€Yb.



Ilemoncmpayuu

OmneIiT Dpcrena.

OTKIJIOHEHHE TEKTPOHHOT O ITy4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHAYKIMA MarHUTHOTO TOJISL.

B3anmopericTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUU.

ITpasuiio Jlenua.

3aBUCHUMOCTb 3JIEKTPOABMKYIIEH CUJIbI MHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHuTHOIO MOTOKA.

SIBiieHnEe CaMOMHIYKIUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydenrne MaraiuTHOro MoJist KaTYIIKH C TOKOM.

HccnenoBanue 1eMCTBHS TOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIUU.

Paznes 5. KosieGaHust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble KOne0anus

KonebGarenpHas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
I"apmonnueckue konebanus. Ilepwon, wacrora, amrumtyaa u (aza KoieOaHUU.
[IpyxvHHBIN MasTHHK. MareMaTH4eCKUN MasTHUK. Y PaBHEHUE TapMOHUYECKHUX
kosebanuit. [IpeBpalienre SHepruu Mpu rapMOHUYECKUX KOJICOaHUSX.

KonebGarensubrit  koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KojeOaHUS B
UJcaIbHOM KOJeOAaTeTbHOM KOHTYpe. AHAJOrusi MEXKIYy MEXaHWYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KonieOanusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPryHU B UJI€aTIbHOM KOJIEOATEIbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyXawIIMUX KoJieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJIeOaHMsI.

[lepemennsblii TOK. CHHyCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JECUCTBYIOLIEE 3HAUYEHHWE CHUJIBI TOKA U
HaIPSHKECHUA.

Tpancdopmarop. IIponsBoacTBo, nepenaya U MOTPEOICHUE DIEKTPUUECKOM
SHEPruu. DKOJIOTMYECKUE PUCKH MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. KympTypa
MCITOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOEC MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JTMHUU JJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeabHOM CHUCTEMbl (MPYKUHHBIA WK
MaTeMaTU4ECKUI MasTHHUK).



Hab6mronenue 3aryxaromux KojacoaHuit.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJICOAHUH.

HaOmonenue pezonanca.

CBOOO/THBIE TEKTPOMATHUTHBIE KOJIEOAHNUS.

OcrumorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANIPSDKEHUST OT BPEMEHHU) JJIs
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc 1mpu 1NOCIENOBAaTEIbHOM COEOUHEHUU PE3UCTOpA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTponepeadn.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH TEPHOJA MANbIX KOJeOaHW Tpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHne NEPEMEHHOr0 TOKAa B LENM M3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpoMazZHumHble 60JIHbL

MexaHnnueckue BOJNHBIL, yCIOBHS pacnpoctpanenus. llepuon. CxopocTb
pacnpocTpaHeHUsi W JJIMHA BOJIHBL. llomepeuHble W TPOJOJBHBIE BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS U3TYyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpENIOMJIEHUE, Moaspu3anus, AudpaKuus,
uHTepdeperuns. CKopoCTh 3MEKTPOMArHUTHBIX BOJIH.

[[lkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMTBI paANOCBA3U U TeNEBUIeHH. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEMBIL.

TexHnueckne yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKalIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTUKAa B TEXHHKE W MEAMUIMHE, pajap,
paaroNpUEMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBYU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U PacpOCTPAHEHHE MTONEPEUHBIX U TIPOAOJIBHBIX BOJH.

KoneOmromeecs Te€10 Kak HCTOYHHK 3BYKA.

HaGmronenre oTpaskeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

HaOmonenue narepepeHnn u AUppakiiii MEXaHnYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM H
YacTOTOM KOJIeOaHUH.



UccnenoBanue CBONCTB AJEKTPOMArHUTHBIX  BOJIH: OTPAKECHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIus, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. [IpsMoIMHENHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpexae. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOTIOTHBIN TTOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceeta. CioKHbBIN cocTaB O6esoro cera. LIger.

CobOuparomiue u pacceuBaromve JHH3bL. ToHkas JmH3a. DoKycHOe
paccTossHME W ONTHYecKash cujia TOHKOM nuH3bl. llocTtpoeHue wuzoOpaxkeHuil B
coOuparonmx 1 pacceuBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBETUYEHUE,
JABAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKOMN ONTHUKHU.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOUYHHKH.
VYcaoBust HaOMOAEHUS MAaKCUMYMOB W MUHHUMYMOB B HUHTEp(PEPEHLIMOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuroHHas pemeérka. YcCIoBUe HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

ITonspusauus csera.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, MPOCKIIMOHHBIA ammapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeiHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHHE CBETA.
OnTuyeckue npudopsI.

[TonHOe BHYTpEeHHEE OTpaxkeHue. Moiellb CBETOBOA.

HccrnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOIIA.

Hab6monenune natepdepeHinm cBera.

Hab6monenue nudpakiuu cBera.

Habmonenue qucnepcun cBera.

[Tony4yeHue criekTpa ¢ MOMOIIbIO MPU3MBIL.

[Tonydyenue criekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.

Hab6mtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi



W3mepenne mokasarenst MpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300pakKeHUH B JIMH3AX.
Hab6mtonenue nucnepcuu cBera.

Pa3nen 6. OcCHOBBI clielMAIBLHOM T€OPUH OTHOCUTEIBLHOCTH
['panuubl  NPUMEHMMOCTHM  KJIAacCMYECKOM — mexaHuku.  [loctynars
CIIELIMAJIbHOW TEOPUHU OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILTEIHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILCHUE
JUTAHBL.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13p MacChl C 3HEPrUEW U UMIYIbCOM PEISTUBUCTCKOM YacTHIbl. DHEPrus
IIOKOSI.

Pa3znen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6aHmMOBOU ONRMUKU
®ortonsr. opmyna [lnanka cBs3u 3HEpruu (HOTOHA C €T0 YACTOTON. DHEPIHs
U UMITYJbC (DOTOHA.
OTtkpeiTue u uccienopanue gororddexra. OnbiTel A. I'. CToneroBa. 3akoHbI
dororddekra. YpaBHenue ODitHmreiHa asa gororddexra. «KpacHas rpaHuna

dbotorddekTa.

Jasnenne ceera. OmnbiTe! I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOHCTBA W MNPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

CBeTOoaHOI.

ConHeuHas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO o -4aCTHIL.
[Inanerapnas momens aroma. Iloctynatel bopa. U3nydenue u morsiomnieHue
(GOTOHOB TpHU TEpexoJie aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bumsl
cneKTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BonHoBwie cBolicTBa yactuil. Bomubl ne bpoitns. KoprnyckynsipHO-BOJIHOBOMN
JTyajii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITy4EHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Ilemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenue IIMHBI BOJIHBI Ja3epa.

HaOmronenue nuHeiyaThiX CIEKTPOB U3ITY4EeHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, n1abopamophule pabomoi

HabGmronenne nMHevaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIIME CJIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOCcTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocTasa
paavoakTuBHOrO u3nydenus. CBoiictBa anbda-, Oera-, raMma-u3IydeHUs.
Binsinue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA U HelTpona. Hykimonnas mozpens sigpa IeiizenOepra—
UBanenko. 3apsg siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA H TMO3UTPOHHBIA Oera-pacmazn. [amma-
U3JIydeHHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

OHeprusi CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledekT Macchl sapa.

S nepHble peakuuu. JleneHue u cuHTE3 AI€P.

Snepnsiit peaktop. Tepmosiaepubiii cuHTe3. [IpoOaeMbl U MEPCIEKTUBBI
SAIEPHON DHEPTETUKH. JKOJIOTHUECKNE ACTIEKTHI IAEPHON SHEPTETHKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOMIOAEHUS U PETUCTPALMU AIEMEHTAPHBIX YaCTHULL.

dyHaamMeHTaIbHbIC B3aUMOICUCTBHS. ENMUHCTBO hm3nueckol KapTUHBI MUPA.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa
Buinbcona, simepHbIit peaktop, aToMHast bomba.

Jlemoncmpayuu

CU€TYnK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomoi

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMHHU U ACTPOPU3NKH

DTanbl pa3BUTHUS acTpOHOMUU. [IpHKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUM.

Buna 3Bé3nnoro Heba. CosBe3nusi, sSpkue 3BE3/bI, IIAHETH, UX BUIUMOC
JIBIDKCHHE.

ComHeuHas cucTeMa.

Comuue. ComnHeuyHass akTUBHOCTh. Fctounuk sHepruum ConHila U 3BE3.
3BE3bI, X OCHOBHBIE XAPAKTEPUCTUKHU. J[narpamMma «CHEKTpadbHbIA KJIacc —
CBETHMOCTE». 3BE31bI TJIaBHOM ITOCJIEAOBATEIHLHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» I 3BE3]l TJIABHOW IOCJIENOBATEILHOCTU. BHYTpEHHEE CTpOECHUE



3B€37. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKIECHUU U 3BoMonuu CoiHLa U
3BE37. DTalbl )KU3HU 3BE3].

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u aBwxkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B A1pax
TaJaKTHUK.

Bcenennas. Pacuiupenue Beenennoid. 3akon Xa06sa. Pa3zberanue rajgakTuk.
Teopus bosnbioro B3peiBa. PenuKkTOBOE U3ITydeHUE.

Macmtabnast ctpykrypa Beenennoii. MeraranakTuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmonenuss HeBOOPYKEHHBIM TJIa30M C HCIIOIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH ISl OTIpEeIeTICHHs] TIOJI0KEHUST HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c0o3Be3usi CEeBEPHOIO MOMYyLIapHsl U SIPKUE 3BE3bL.

Habmonenus B reneckon Jlynsl, miianer, Mueunoro Ilyru.

O0o0marIee NOBTOPEHHE

Ponb ¢u3uku W acTpOHOMHUUM B SKOHOMHUYECKOM, TEXHOJOTHYECKOH,
COLIMATILHOM U 3TUYECKOU cepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUH B COBPEMEHHOUN Hay4yHOH KapTUHE MUpa, POib (PU3NYECKON Teopun
B (QOpMHpPOBAaHUM TMpPEACTaBICHUM O (U3MUECKON KapTUHE MHpa, MECTO
(u3nuecKol KapTHHBI MUpPA B OOILIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUM O TTPUPOJIE.

MexnpeaMeTrHbie CBS3U

N3ydyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBISIETCS C
Y4ETOM COIEPKATEIBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMM MaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaYy4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (pakT, rumores3a, (u3mveckas BeIMYMHA, 3aKOH,
Teopusl, HAOIOACHUE, SKCIIEPUMEHT, MOJEITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peEUIEHWE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHWH HAa OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB,
MPOU3BOAHBIC 3JEMEHTAPHBIX (PYHKIUH, TPU3HAKK MOM00US TPEYroJbHUKOB,
OIpeieIeHHE MIOUIaN IIIOCKUX PUryp u o0bEMa Ted.

buonoeus: snekTpuueckue SBICHHS B JKMBOW MPUPOAE, KOJieOATEIbHbIE
JBHKECHUSA B JKMBOHM IIPUPOJE, ONITUYECKUE SBJIICHUA B )KMBOHM IPUPOJE, NEUCTBUE
paavanyy Ha )KMBbIE OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKasA CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3Mbl O0pa30BaHUsl KPUCTAIMYECKOW PpEIIETKH, CIEKTPalIbHbBIN
aHaIu3.



leoepaghusa: MarHuTHBICE TIOMIOCA 3€MJIM, 3aJIeKd MATrHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonocus: JHWHWUKA DBJEKTpPOIEpENad, TEHEPATOp MNEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENb, WHAYKIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
coJiHe4Has Oarapes.



INIAHUPYEMBIE PE3YJbTATHBI OCBOEHHUA INPOI'PAMMBLI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

OcBoenne yuebHoro mnpeamera «®duszuka» Ha ypOBHE CpeaHEro OOIIero
oOpazoBaHusi (0a30BbIi YPOBEHB) JOHKHO OOECIEUUTh JTOCTUKEHUE CJICTYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO mpeamMera «Du3nkay JOHKHBI
OTpaXkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOLIUX
TPAULIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIECTBa, PACHIMPEHUE KU3HEHHOTO
ONbITAa U ONbITA JCATEILHOCTH B IMPOLIECCE PEaTU3allMi OCHOBHBIX HaIPaBICHUU
BOCIIUTATEJIbHOW JIEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOr0 BOCIATAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00 yUYaIOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOIO YJIEHA POCCUICKOro 00IIECTBa;

MPUHATAE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTHUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJECHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKON IpaKJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXKECHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 9TUUECKOT0 TTOBEJICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIEC PpEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCJIE B
NESTEIIbHOCTUA Y4EHOTO;

OCO3HAHHE JJUYHOTO BKJIJ[a B IOCTPOCHUE YCTOMYMBOTO OYYIIIETO;

4) 3¢TEeTHYECKOro BOCIIUTAHNS :

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCYIIEro (U3NYECKON HAYKE;



5) Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K pa3IMYHBIM cdepaM MpoPecCHOHANLHON AESITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILATh OCOZHAHHBINA BHIOOD
Oynyieit mpodeccuu u peaaTn3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHIO U CaMOOOPa30BaHHUIO B 00JIACTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh IKOJOTHYECKONW KYJIbTYpPhl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HaHUS [IeJIel YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA,;

paclIupeHre OIbITa JeATETbHOCTH HSKOJIOTMYECKOW HAaIpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3HUKeE;

7) IEHHOCTH HAYYHOI' 0 TIO3HAHUS:

c(hOpMUPOBAHHOCTHh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GUZNIECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATeIhHOCTH, TOTOBHOCTH B IIPOIIECCE
n3ydeHuss (QU3UKH ~ OCYMIECTBIATh  IMPOCGKTHYID W HCCIEI0BATEIhCKYIO
NeSITEeNbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe e CTBHS
ba3oBble JJoruueckue 1eMcTBHS:
CaMOCTOSITEIbHO  (OpMYyJIUpOBaTh M aKTyaJlu3UpOBaTh  MPOOJIeMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENECIATh UEIA ACATEIIbHOCTH, 3aJaBaTh IMApaMETPbl U KPUTEPUU HUX
JIOCTYKCHUS
BBISIBJIATh  3aKOHOMEPHOCTM M TNPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SIBICHUAX;
pa3pabaThIBaTh IUIAH PEHICHUs MPOOJEMbl C YUETOM aHAIM3a MUMEIOIINXCS
MaTEPUAIBHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBBI B JIESITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUN AEATEILHOCTH;
KOOPJIMHUPOBAaTh ¥  BBHINOJHATH pabOTy B  YCIOBHUSX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;
pPa3BUBATh KPEATUBHOE MBIIICHHUE MPY PEIICHUH >KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciaenoBareibCKue AeCTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEN, KIIOUEBBIMU IOHATUSMU U METOAAMU
(bu3nuecKon HayKu;



BJIQJICTh HAaBBIKAMU Y4E€OHO-UCCIIEAOBATEIIBCKON U MMPOCKTHOM JIESITEILHOCTH
B 00J1aCTH (DMBHUKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY MOUCKY
METO/IOB pEIICHUsS 3a1ad (PU3UIECKOTO COJCpPKaHUS, MPUMEHEHUIO Pa3TUIHBIX
METO/IOB ITO3HAHUS,

BJIQJICTh BUJIAMHU JCSATEIBHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIpETAIlMU, TMPeoOpa30oBaHWI0 ¥ TPUMEHCHHUIO B Pa3IMYHBIX y4EOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUE€OHBIX MTPOCKTOB B 00JIACTH (U3HKY;

BBISIBIISITh  TIPUYMHHO-CJICAICTBEHHBIE CBSI3W U aKTyaJIM3MPOBATH 3a/1ady,
BBIIBUTATh THUIOTE3y €€ pEIICHHS, HAXOIWTh apryMEHTBhI IS JT0OKa3aTeIhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTphl U KPUTEPHUH PEIICHUS;

aHATM3MPOBATh TIOJIYYCHHBIE B XOAE peIICHHs 3a7add  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCTIOBUSIX;

CTaBUTh ¥ (OPMYIUPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIILHOM
JESITENHbHOCTH, B TOM YHCIIE TIPU U3YICHUHU (DU3HKY;

JlaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO O0JacTh
KU3HEICATCIILHOCTH,

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 00JI1aCTelH;

BBIJIBUTATh HOBBIE UCH, TIPEIaraTh OPUTHHAILHBIC TIOXO/IbI M PEIICHUS;

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOIMYCKAIOIINUE aIbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ unopmanueii:

BJIQJICTh HaBBIKAMU TIOJTydeHUs WH(OpMaIuu (puU3NIecKoro COISp)KaHUs W3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH ITOMCK, aHaJu3,
CHUCTEMAaTH3alUI0 W MHTEPIPETANI0 WHPOPMAIMK PAa3JTUIHBIX BHJIOB H (OpM
IIPEICTaBIICHHS,

OILICHUBATh JJOCTOBEPHOCTH HH(OPMAITHH;

UCTIONb30BaTh  CpPeNCcTBa  MHQPOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIlMOHHBIX
3aJa4 ¢ COONIOJICHUEM TpeOOBaHWN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpCOCOCpEeKCHHsS, TMPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(popMalMOHHON 0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (DU3WYECKOTO COJepKaHUsl B Pa3IUYHBIX (opmarax ¢
y4€TOM Ha3zHA4YCHUS WH(POPMAITUU | IEIeBON ayAUTOPHH, BBIOUPAs ONMTHMATBHYIO
dbopMy npeacTaBIeHUS U BU3yaJIU3AIIUH.

KoMMmyHuKkaTHBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eiCTBHUS:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypPOUHOU
NeSATENLHOCTH,



pacmo3HaBaTh MPEANOCHUIKA  KOH(MJIMKTHBIX CHTyallMd W  CMsT4aTh
KOH(DJTUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W HCMOJIb30BaTh IMPEUMYIIECTBA KOMAHIHON W WHIWBUIYAIbHOU
paboTHI;

BBIOMpaTh TEMATHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOM O0OIIMX
VHTEPECOB U BO3MOKHOCTEN KAXKAO0r0 YiIeHa KOJUICKTHBA,;

MPUHUMATh  1EIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh JCUCTBUS MO €€ JTOCTHKCHHWIO: COCTaBJSATh IUJIaH JCHCTBUM,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHhI;

OLIEHWBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
001N pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh WJAEU C TMO3WUIMUA HOBU3HBI,
OPUTMHAIBLHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYILECTBISATH TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3JIUYHBIX
CUTYaIUsX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHBbIC YHHBeEpCaIbHbIC Y4eOHbIE AeliCTBUSsA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBIIATh MMO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
(U3MKM W acCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh W (POPMYIMPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTABIIATh IUIAH PELICHUS] PACUETHBIX M KaueCTBEHHBIX
3a]1a4, TJIaH BBIMOJHEHUS MPAKTUYECKON paboThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaLIUsIM;

paciupsATh paMKd y4eOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpoOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIACTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0/1b, IMOLMOHAJIBHBIN HHTEJIJICKT:

JIaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBHI B NIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJaJIeTh ~ HABbIKAMHU  [O3HABAaTEIbHOM  pedieKkcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3YyIbTaTOB U
OCHOBaHMUM;



WCITOJIb30BaTh MPUEMBI PEIICKCUH IS OLICHKU CUTYaIliH, BEIOOpA BEPHOTO
pelIeHus;

yMETh OIICHMBATh PHUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO HMX
CHIDKCHHIO,

MPUHUMATh MOTHBBI WU apryMEHThl JPYrUX TpU aHaju3e pe3yJbTaToB
eI TEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEOCTATKH U JOCTOMHCTRA,

NPUHUMATh MOTHBBI M AapryMEHThl JAPYTHMX TpU AaHAIU3E PE3YJIbTaTOB
eI TEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpoiiecce qoCcTHKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOrPAMMBI
mo ¢u3MKe A YPOBHA CpeaHero oOmero oOpa3oBaHWsS y O00yJaromuXxcs
COBEPIIEHCTBYETCA SMOILIMOHATIBLHBIN HWHTEIICKT, MpeAnoJiararomui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAaHMS, BKJIIOUAOIIETO CIIOCOOHOCTH ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUCTh HAIIPaBJICHUs PA3BUTHUS COOCTBEHHOM AMOIIMOHATILHOMN Cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJalTHUPOBAThCA K
AMOIUOHATEHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBAILIMH, BKIIFOYAIOMIEH CTPEMJICHUE K JOCTHKECHUIO LEITU U
yCIIeXy, ONTUMM3M, WHUIMATHBHOCTh, YMEHHE JICUCTBOBATh HCXOAS W3 CBOUX
BO3MOKHOCTEH;

OMITATHH, BKIFOYAOIIEH CITIOCOOHOCTh IMMOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
JIPYruX, YYUTHIBAaTh €ro TIPU OCYIIECTBJICHHH OOIIEHHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTEPEIKUBAHUIO;

COILMATTLHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3periaTh KOHMOIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonmy obyudenuss B 10 kJiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojb U MecTO (GU3UKH B (POPMHPOBAHUM
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M
TEXHOJIOTHH, B MPAKTUYECKON JIESITEILHOCTH JIFOJEH;

VUUTBIBATh TPAHUIBI TPUMCHEHHUS M3YUYCHHBIX (U3HMYCCKUX MOJICIICH:
MaTepualibHasg TOYKa, MHEPLHAIbHAS CUCTEMa OTCUYETa, a0COMIOTHO TBEPAOE TEIIO,
UJICAIbHBIA T'a3, MOAEIA CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCYHBIN
AJICKTPUYECKUI 3apsi/l IPU PEIICHUN (HU3NISCKUX 3a/1a4,



pacrno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA U
BJIEKTPOJUHAMUKHA:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBIDKEHUE, CBOOOJHOE TAJCHHUE TEJ, JBHXKCHUE IO OKPYKHOCTH, WHEpIUS,
B3auMoJieicTBrEe Tel, nuddy3usi, OpOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TEJI, UBMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXICHUH ), TEIJI0BOE
paBHOBECHE, UCIApEHUE, KOHAECHCAlWs, IUIABICHUE, KPUCTAIIN3ALUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, ITOBBIIICHUE TABJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBsI3b MEXIy MapaMeTpaMu COCTOSIHMS Ta3a B HM30Ipoleccax,
3JIEKTPU3ALUS TEJl, B3aUMOACHCTBUE 3aPAJIOB;

ONKCHIBATh MEXAHWYECKOE JBUIKEHUE, UCIONIb3yd (PU3MUYECKUE BEITUYUHBI:
KOOpAWHATA, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
AMITYJIbC TE€Jla, KHHETUYECKasl dHEPrUs, MOTCHIMAJIbHAS SHEPrusi, MEXaHUYECKas
paboTa, MexaHMuecKas MOIIHOCTh; MpPH ONUCAHWU TMPaBUIBHO TPAKTOBATh
(bu3HUeCcKril CMBICT WCIOIB3YEMBIX BEJIWYWH, WX OOO3HAYCHHUS W CIWHMUIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JPYTHMMHU
BEJIMYMHAMU;

OMUCHIBATh HW3YYECHHBIC TEIJIOBBIE CBOMCTBA TEJI W TEIUJIOBBIC SIBICHUA,
UCTIONB3Ysd (U3MYECKHE BEIUYMHBL: JaBICHHE Tasza, TeMmIeparypa, CpeIHss
KWHETUYECKAsi SHEPrysl XaOTUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSISI HHEprus, padoTa rasa,
KO3(h(UIIMEHT TIOJIE3HOTO JEHCTBUSI TEIJIOBOI'O JBUTATENs; TPH OMUCAHUU
NpaBUJIBLHO TPAKTOBAaTh (PUBMYECKUM CMBICI HCIHOJb3YEMbIX BEJIWYUH, HX
000O3HAYEHUSI W EIWHUIBI, HaXOAUTh (HOPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BEIMUMHY C IPYTUMU BeTUYUHAM;

OMMCHIBATh MU3YUYECHHBIE JJICKTPUUECKHUE CBOVMCTBA BEIIECTBA U JJIEKTPUUECKUE
SBJICHUS (TIPOIIECCHI), UCTIOJIb3YS (PU3UYECKHE BETUYMHBI: JJICKTPHUUCCKUN 3apsi,
AJIEKTPUYECKOE MOJIE, HANPSIKEHHOCTD MOJIsA, TOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
Py OMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yeMbIX
BEIMYMH, MX OOO3HAYEHUs U EIUHHUILIbI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIIUE
TaHHYIO0 (PU3NYECKYIO BEIMUMHY C IPYTUMHU BETHIUHAMU;

aHATM3UPOBATh (PU3UYECKUE TPOILECCH U SBICHUS, UCIONB3ySd (U3HUECKHEC
3aKOHBI ¥ NMPUHUMIIBL: 3aKOH BceMupHOTo Tsarorenwus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHCHHUSI MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHLHUI CYNEPHO3UIUNA CWJI, TPUHIUII PABHOIPABHUS HHEPUHAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BELIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPrUU TEIUIOBOTO JIBUKEHHS MOJICKYI C
aOCOIOTHOM TeMIiepaTypoy, MEepPBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
BJIEKTPUYECKOrO 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3inyaTh CJIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE W YCIIOBHS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMUIBI JEHCTBUS MAaIllUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iIMyYaTh yCIOBUSA MX O€30MACHOTO MCIOJb30BAHMS B
MMOBCEJHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI O HCCIEIOBAHUIO (U3MYECKUX SIBICHUH H
IPOLECCOB C MCHOJb30BAHMEM TMPSAMBIX M KOCBEHHBIX H3MEPEHHH, MpU HTOM
dbopMmynupoBaTh TpoOiemMy/3agady W THIOTE3y Y4eOHOro DJKCIEPUMEHTA,
co0upaTh YCTaHOBKY M3 MPEIIOKEHHOr0 OOOpYAOBaHMS, MPOBOAUTH OMNBIT H
(dbopMynHpOBaTH BEIBOBI;

OCYIIECTBJIATh MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NUYECKUX BEIUYUH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHUs M MCIOJIb30BaTh W3BECTHHIE
METO/IbI OLIEHKHU IOI'PEIIHOCTEN N3MEPEHNM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMH  BEIMYMHAMHU  C
HCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIMYUH B
BUIe TaOuull U TpaduKOB, J1e7aTh BHIBOJBI MO Pe3yJbTaTaM HCCIEIOBAHUS;

coOJII0/1aTh MpaBuiia OE30MACHOr0 TpyAa MpU MPOBEACHUU HCCIEAOBAHUN B
paMKax ydeOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIENOBAaTEIIbCKOM U IMPOEKTHOM
JESATENbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB MU JIAOOPATOPHOTO
000opyI0BaHUS;

pemarb pacy€THhIC 3a7aud C SIBHO 3aJaHHOM (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAJIN3a YCIIOBUA 337auu
BBIOMpATh (DU3MYECKYIO MOJIENb, BBIICIATh (PU3UYECKHE BEIWYUHBI U (OPMYIIBI,
HEOOXOaUMBbIE U1l €€ pelieHusi, MPOBOAUTH PAacu€Tbl U OLIEHUBATh PEATBHOCTD
MOJTYY€HHOTO 3HAUYCHUS (PU3UUECKON BETTMINHBI;

pelIaTh KaYEeCTBEHHBIE 33]a4: BbICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUUBYIO
LENOYKY PAaCCYXACHHM ¢ OMopod Ha HM3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKue sIBICHNS;

UCII0JIb30BATh Opu  pelleHud  y4eOHbIX ~ 3ajlad  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH JJIS IOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAIIUU
Y TIPEJICTaBJICHUS y4eOHON M HAYYHO-TIOMYIAPHON HH(POpMALIUY, TOTyYEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIYyIaeMyI0 HH(POPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKJIATIa POCCUHUCKIX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKW W TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KHU3HU
Uil oOecriedeHnst 0€30MacHOCTH NIPU 00pallleHuu ¢ TpUOOpaMHu M TEXHUYECKUMU



YCTPOMCTBAMU, JIJISi COXPAHEHUS 370POBBS M COOJIOACHUS HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTaTh B TpyINIe C BBHIIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYHOIbl, PAMOHAIBHO pPACOpPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh NIESTENIbHOCTh B HECTAHJIAPTHBIX CUTYalIMSIX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
yYpOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCST YMECHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHHbI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHUYECKOWU NESATEIBHOCTH JIOJIEH, LUETOCTHOCTh U €IMHCTBO
(bu3nuecKor KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYEeHHBIX (PU3NYECKHX MOJIETCH:
TOYEUHBIA JIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIA MCTOYHUK CBETA, SICPHAS
MOJIelb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sipa MpU pPelieHUuU (HU3NYECKUX
3a/1ay;

pacrno3HaBaTh (pu3nyecKkue SABICHUS (TIPOIECChl) U OOBSICHITH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHU U KBAHTOBOW (PU3HMKHU: JIEKTpUUECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, JJICKTPOMAarHUTHAasE WHAYKIUS, JEHCTBHME MAarHUTHOrO TIOJIS Ha
MIPOBOJHUK C TOKOM U JIBIDKYIIMMCSI 3apsiji, SJCKTPOMAarHUTHBIE KOJEOaHHS U
BOJIHBI, TMPSAMOJIMHEMHOE PACHPOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHtepdepenuus, audpakuus W TOJApU3aIUs  CBETa, JUCIEPCUs] CBETa,
dotoanexkrpuaeckuit 3pdekt (pororddekT), cBeTOBOC MaBICHUE, BOSHUKHOBCHUE
JUHENYATOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHas W HCKYCCTBEHHas
PaANOAKTUBHOCTE;

OMUCHIBATh W3YYEHHBIE CBONCTBA BEIIECTBA (AIEKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3JIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), UCHONB3YysSd (DU3UUYECKHUE BEITHMYHUHBIL
AJIEKTPUYECKUI 3apsifl, CHJIa TOKA, DJIEKTPHUUECKOE HANPSIKEHUE, DIICKTPHUUECKOE
COINPOTUBJICHHUE, PA3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYINAs Ccuia, paboTa TOKa,
WHJYKIIMST MarHUTHOrO mojis, cuia Awmmepa, cuia JlopeHila, MHIYKTUBHOCTh
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJIEH, MEPUOJ M 4YacToTa
KoJicOaHU B KoJeOaTeIbHOM KOHTYpE, 3apsij M CUJla TOoKa B Tpolecce
FapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CHWJIa JIMH3bI, MPU ONHCAHUU TPaBUILHO TPAaKTOBATh (PU3MUECKUU
CMBICI MCIOJb3YEMBIX BEJIMYMH, MX OOO3HAYECHHS W E€IUHUIIBI, YyKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JIAHHYIO (PU3WYECKYI0 BEIMYUHY C JPYTUMU
BEJTMYMHAMU;



ONMUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOLIECCHI, HCIOIb3Ys
¢dbusznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPrUsl U UMITYJIbC (DOTOHA, MEPHUO/] ToJypacHaa, SHEPrus CBI3U
aTOMHBIX SIJIep, MPU ONHCAHUU MPABWIHHO TPaKTOBAaTh (PU3NUECKUN CMBICIT
UCIIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W EIUHMIIBI, YKa3bIBaThb (HOPMYIIHI,
CBSA3BIBAIONIME JaHHYI (DU3UYECKYI0 BEIMYMHY C JIPYTUMHU BEJIMYHWHAMH,
BBIUUCIISATh 3HAUCHUE (PU3NYECKOIN BEIIMUUHBI;

aHATM3UPOBATh (PU3UYECKUE TIPOLIECCHl U SBIICHUS, UCTONB3Ys (U3UUECKHE
3aKOHBI ¥ MPUHLUMBL: 3aKOH OMa, 3aKOHBI MTOCJIEIOBATEIbHOTO U MapajlIeIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOH J[koyms—JIeHma, 3aKOH >JIEKTPOMarHUTHOU
WHIYKIMH, 3aKOH TPSMOJMHENHOIO0 PacipoOCTPaHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUsI CBETa, ypaBHeHUEe OHHIITeWHa st hoTodddexra,
3aKOH COXPAaHEHUSI SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHEHHS
3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUsS MacCOBOr0 4Mcia, mocTyiaarsl bopa,
3aKOH PaJMOaKTUBHOI'O PACIiazia, Mpy 3TOM Pa3In4yaTh CIOBECHYIO (hOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpaXKEHHWE M YyCJIOBHS (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

OTpEEIATh HAITPaBICHUE BEKTOPAa UHAYKIIMA MAarHUTHOTO MOJIsl POBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl JlopeHna;

CTPOUTb M OIKCHIBaTh HU300paKEHUE, CO3/1aBa€MOE IIJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO MCCICIOBAHUIO (DU3UYECKUX SIBJICHUU U
MPOLIECCOB C UCIIOJIB30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUI: MPU ATOM
dbopMmynupoBaTh TpoOiemMy/3aady W THIOTE3y Y4YEOHOrOo OSKCIEPUMEHTA,
coOUparh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYIAOBaHUS, MPOBOAUTH OIBIT U
(dbopMynHpOBaTH BEIBOBL;

OCYIIECTBIIATh MPSIMbIE M KOCBEHHbBIC M3MEPEHUsST (PU3NUECKUX BEIIMYMH, TPU
9TOM BBIOMpATh ONTHUMAJILHBIA CIIOCOO HM3MEPEHUs] M HMCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIEAOBaTh 3aBUCHUMOCTH  (DU3WYECKUX BEIMYMH C HCIOJIb30BaHUEM
MPSAMBIX HM3MEPEHHM: MPH OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYCHHOM 3aBUCHMOCTH (PU3MYECKHX BEJIUYUH B BHJC TaOIHI] U
rpauKoB, 1enaTh BRIBOJIBI IO PE3yJIbTaTaM UCCIICOBAHUS;

coOJII0/1aTh MpaBWiia OE30MaCHOr0 TpyAa MPU MPOBEACHUU HCCICOBAHUIN B
pamMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W MPOECKTHOU
NESATeTbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOMCTB U J1aOOPATOPHOTO
00opyI0BaHUS,

pemath pacy€THBIC 3aJadyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIo,
UCIIONB3Ys (PU3MUeCcKue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a1a4u



BBIOMpATh (PU3HUECKYIO MOJENb, BBIACIATh (PU3UUECKHE BEIUYUHBI U (HOPMYIIBI,
HEoOXoAuMble Ui €€ pellieHUs, MPOBOAUTh Pacdy€Tbl U OLEHUBATh PEAIbHOCTD
MOJIYYEHHOI'0 3HAaUeHUS (PU3HUYECKON BEJIMUUHBI;

pelaTh Ka4EeCTBEHHBIE 33/Ja4: BBICTPAUBATh JIOTHYECKU HEITPOTUBOPEYUBYIO
LENOYKY PAaCCYXIECHHI C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue SIBJICHUS,

UCIIOJIb30BATh Npd  pelleHud  y4eOHbIX  3aJad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJIs IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJICTaBICHUS] yUeOHOM 1 HAyYHO-TIONYJIAPHON MH(OPMALIMH, TOTYYEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATh MOJy4aeMyto HH(POPMaILINIO;

OOBSICHATh NPUHLUNBI JEHCTBUS MallMH, NOPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3inyarh YCJIOBHUS MX 0€30M1aCHOr0 HUCIIOJIb30BAHUS B MTOBCEIHEBH OM
AKU3HU;

IPUBOAUTH IPUMEPHI BKJIaZAa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B NMOBCEIHEBHON JKU3HU
Ul o0ecnieueHus: 0€30MacHOCTH MpU OOpalIEeHUH ¢ MPUOOpaMU U TEXHUUYECKUMHU
yCTPOWCTBAMU, ISl COXPAHEHUS 3/10pOBbSl U COOJIOJICHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNIe C BBINOJIHEHUEM pPA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIaHUPOBaTh PadOTy TPYIIbI, PAUUOHATIBHO paclpelessiTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYaAlUsX, aJ€KBATHO OLEHUBATH
BKJIa/I K&KJI0TO U3 YYaCTHUKOB I'PYIIbI B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KosnuecrBo yacoB DJIEKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM OBbIe
Ne n/n past KourposbHbie | IIpakTuyeckue (mpoic)
NPOrpaMmbl Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOT' O ITIO3HAHUSA
bubmioreka [IOK
11 ) 2
W3HMKA U METOJbl HAYYHOT'O MO3HAHUS httos://m.edsoo.ru/7fA1bF72
Hroro no pazaemny 2
Pa3znen 2. MEXAHUKA
bubmuoreka IIOK
2.1 K 5
HHeMatia https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auramka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBI COXpaHCHHSI B MEXaHUKE httos://m.edsoo.ru/7fA1bf72
HTtoro mo paznery 18
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHY €CKOM bubmoteka [IOK
3.1 9 1
TEOPUHU https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
3.2 O 10 1
CHOBRL TEPMOIHHAMUIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSHUSI BEIIECTBA. 5 bubmotexa [IOK
' da30BbIE IEPEXOIBI https://m.eds00.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

Uroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmuoreka [IOK
4.1 3 10
eKTpocTaTHI https://m.edso0.ru/7f41bf72
[TocTosiHHBIN 351eKTpUYecKUi TOK. TokH B bubmmoreka [IOK
4.2 12
pa3Iu4HBIX Cperax https://m.edsoo0.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC

KouuvecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM uugposBbie
Ne i/t P Konrpoabsubie | IlpakTuyeckue (mupp )
NPOrpaMMsl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMMUKA
MarnutHoe nose. DJIeKTpOMarHuTHas bubmmoreka [IOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue u 3J1eKTPOMarHUTHbIE 9 1 bubmmoreka [IOK
' KoJeOaHus https:/m.edsoo.ru/7f41c97c
MexaHHnu€eCcKu e U 3JIEKTPOMAarHUTHbBIE bubmmoreka [IOK
2.2 5} 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CIEIIMAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CHIEIUATILHONU TEOPUH 4 1 bu6moreka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®PU3UKA
. bu6moreka [JOK
41 JIEMEHTHI KBAHTOBOM OIITHUKU 6 httns://m.edsoo.ru/7f41c97¢
4.2 Ctpoenue aroma 4 bubmmoreka [IOK



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 11pO

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneiy

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DneMeHThl aCTPOHOMUU U aCTPOU3UKH 7 Et?[i?;;?:cjcszﬁg}?{fﬂwh
Hroro no pazneny 7
Paznen 6. OBOBLIAIOIEE IOBTOPEHUE

6.1 O6o0m1aro1iee MOBTOPEHNE 4 Egg?ﬁ;ﬁ;ﬁgﬁﬁmkwc
Uroro no pazneny 4
Pe3epBHOe 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 INTAHUPOBAHHUE

10 KUIACC
KouauvecTBo 4acoB DJIeKTPOHHbIE
No Mara nudposbie
Tema ypoka Konrpoabsnbie | IlpakTnueckue
n/n Bcero H3yYeHus1 | oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
®duznka — HayKa o0 IpUpo/ie.
1 Hayunbie MeTzﬂbI noIS)HZHII/II;I 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro Mupa
Poib u MecTO pusuku B

5 (hopMUpPOBAHUU COBPEMEHHOMN 1 bubmuorexa [IOK
Hay4yHOU KapTHHBI MU DA, B https://m.edsoo.ru/ff0c33e6
MPaKTUUECKON JIeTEIbHOCTH JIHOJIeH
MexaHnueckoe IBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O 1 bu6moreka [JOK
nBuxenus. [lepemenenne, CKOpOCTb, https://m.edso0.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHO€E IPSIMOIMHEWHOE 1 bubmmoreka [IOK
JBIKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHEUHO€ 1 bubmuotexa [IOK
JIBIDKEHUE https://m.edso0.ru/ff0c372e

5 CBoOonHOE najienue. Y CkopeHue 1 bubmuorexa [IOK
CBOOOIHOIr 0 NajgcHus https://m.edsoo.ru/ffoc39cc
KpuBonnneitHoe 1BH>XEHUE.

7 I[l;miceﬂne MaTepiaanOﬁ TOYKH 110 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 ITpuHiun otHOCUTENIBHOCTH ["anmuies. 1 bubmmoreka [IOK



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

NHepunanbHbie CHCTEMBI OTCUETA.
[TepBeiit 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [TpuHiun

bubmuoreka [IOK

9 CYIIepIIO3UInK CUJI. BTopoun 3akoH
yrep P . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuaabHOW TOUKH

10 Tperun 3akoH HeroTOHA 11 bubmmoreka [IOK
MaTepHAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro Tsarorenus. Cumna

bubmioreka [IOK
11 TshKectu. [lepBas kocMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTb
Cuia ynpyrocru. 3akoH ['yka. Bec bubmuorexa [IOK

12
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddunuent tpenus.

13 Cuia czn OTI/IBJICI;bI/I(I:[ pu HBH)II)(CHI/II/I buGmorexa [OK

P P https://m.edso0.ru/ffoc3f76
TeJa B )KUJIKOCTU UJU Tra3e
[locTynarensHoe U BpalaTeabHOe

14 JIBIDKEHHE a0COJIIOTHO TBEPIOrO TEIa. bubmoteka [IOK
MowmenT cunbl. [Inedo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIIOTO TeNa
Nmnynsc MmaTepuanbHON TOYKH,

15 CHUCTEMBbI MaTEPUAJIbHBIX TOUEK. bubmoreka [IOK
Hmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edso0.ru/ff0c43d6
uMIysbca. PeakTuBHOE IBH>KEHUE
PaboTa ¥ MOIIHOCTD CHJIBI.

16 Kunernueckas sHeprus MaTeprualbHOW bubmuoreka [IOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW dHEPrUn

17 [TorennmanbHas SHEpPrusl. bubmmoreka [IOK



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

[ToreHnManbHas SHEPTHUS YIIPYTO

e OpPMHUPOBAHHOW TIPY)KUHBI.
[TorennmanbHas SHEprus Teaa BOIM3N
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ffOc461a

18

IToreHumanbHbIE U HEMOTEHIMAJIBHBIE
cuiibl. CBs3b paboThI
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPIrUU CUCTEMBI TEll.
3aKOH COXPaHEHUS MEXaHUUECKOH
SHEPrUH

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

19

JlaGopaTopHas pabora
«HccnenoBanue cBsizu pabOTHI CHIIBI C
U3MEHCHHUEM MEXaHUYECKOW SHEPruu
TeJia Ha IPUMEPE PACTDKCHUS
PE3UHOBOT'O KT'yTa

20

KonrtponsHas pabota o teme
«KunemaTuka. J[mnamMuka. 3aKOHBI
COXpaHEHUSI B MEXaHUKE

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

21

OCHOBHbIE NTOJI0KEHNS MOJIEKYJIIPHO-
KHHEeTH4eckoi Teopun. bpoyHoBckoe
neuxenue. Juddysus

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

22

XapakTep ABMKEHUS U
B3aMMOJICHCTBUS YaCTUIl BEIIECTBA.
Mopenu cTpoeHus Ta30B, JKUAKOCTEN
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
Bemecrna. [loctostHaas ABoraapo

24

TemoBoe paBHOBecHe. Temnepatypa
u e€ usmepenue. lllkama remnepatyp



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

Lenscus

HNneansubiii raz B MKT. OcHoBHOE

bubmuoreka [IOK

2 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIepaTypa Kak Mepa

26 cpenHel KMHEeTUYeCKOM YHEPTUm bubmoteka [IOK
JIBUKECHUS MOJIEKYJI. Y PaBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon JlambToHA. ['a30BBIC 3aKOHBI
JlaGoparopHas pabora

o8 «HMccnenoBanre 3aBUCUMOCTH MEXKY
napamMeTpaMu COCTOSHUS
pa3pexeHHOr 0 Ta3a»

29 N3onporecchl B UealbHOM T'a3e U UX bu6moreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTtpennss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 crocoObl e€ u3mMeHenus. KonmuectBo bubmoteka [IOK
TEIJIOTHI ¥ paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrUs OJIHOATOMHOTO U1€aIbHOTO
rasza

31 Bunb! Teronepenaun bubimorexa LIOK

https://m.edso0.ru/ff0c5c36
VY enpHas TEMI0EMKOCTh BEILIECTBA.
32 KonuuecTBo TemIoTsl mpu bubmiorexa LIOK
. https://m.edsoo.ru/ffoc5¢36
Teronepenave. AnuadaTHBIN MPoOLIecC

33 [TepBblii 3aKOH TEPMOJUHAMUKH U €0 bubmuorexa [IOK
MIPUMEHEHUE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc

34 HeoGpaTtuMocTs mporieccoB B bubmmoreka [IOK



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

npupoze. Bropoii 3akoH
TCPMOANHAMHKHA

https://m.edsoo.ru/ff0c6230

[Mpunuun nevictBusg u KI1J{ TenmoBoit

bubmuoreka [IOK

35
MaIIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ
37 Dkosnoruueckue npodiemMsbl
TETUIODHEPTETUKHU
38 O6o0maromuit ypok «MosnekymsipHas bubmuotexa [IOK
¢u3nka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KontponsHas pabota o teme
39 «Monekymsipaas puzuka. OCHOBBI bubmiorexa [IOK
yHp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKIDY
[TapooOpa3oBaHue U KOHICHCALIUS. bubmuorexa [IOK
40
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS M OTHOCHTEIbHAS
41 BJIAKHOCTb BO3/1yxa. HachlleHHbIi bubmorexa [IOK
Ay, - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramnmmueckue u
42 amop(dHbIe Tena. AHU30TPOIHS bubmoteka [IOK
CBOMCTB KpuCTaLIOB. XKujakue https://m.edsoo.ru/ffoc65f0
kpucTaiuibl. CoOBpeMeHHBIC MaTePHAIIBI
[InaBiieHre U KpUCTAILTU3ALUS.
43 VY nenpHas TCHJ‘II())Ta rmaBJIeEI/m bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumanus
bubmuoreka IIOK
44 VY 0
PABHEHIC TEIIIOBOTo bararca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aus Tell. DIEKTPUICSCKUN bu6mmoreka [JOK

3apsan. [IBa BU1a 31EeKTpUYECKUX

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
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3apsIoB

[IpoBOAHUKH, TUDIIEKTPUKU U

46 MOJTYTIPOBOAHUKH. 3aKOH COXPaHEHUS brsmorexa [IOK
> EKTpHYECKOr0 3apsia https://m.edsoo.ru/ff0c6bcc
B3aumonencTBue 3apsaaoB. 3aKoH
47 KyJIOHa.HToqeqHHHVSHSKTqueCKHI/f bubmoreka LIOK
https://m.edsoo.ru/ff0c6eces
3apsin
Hanps>k€HHOCTB 3JIEKTPHYECKOrO
48 nonst. [TpuHOMn cyneprno3unuu bubmoreka [IOK
AIEKTPUUYECKUX MoJien. JInHumn https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTU
PaGoTa cuit 351eKTpOCTaTHIECKOro
49 OJIS. HOTeHuHaJl;I.) Paznoctp Bubmmorexa LIOK
https://m.edsoo.ru/ffoc6f00
MOTEHI[MAJIOB
[TpoBOTHUKY U TUDIEKTPUKH B
50 BHF)CKTp):)CTaTI/I‘{:CKOM H(E)ne. bubmmorera LIOK
https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi MPOHUILIAEMOCTb
. bu6moreka [JOK
o1 OnexrpoemkocTs. Konnencarop https://m.edsoo.ru/ffoc7126
DJIEKTPOEMKOCTbD MIOCKOTO
52 KOHJIEHCaTopa. DHEPrus 3apsyKeHHOro bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOpa
53 JlabopaTopnas pabora "U3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[IpuHUMD nefCTBUS U IPUMEHEHU €
54 KOH/JIEHCATOPOB, KOUPOBAJIbHOI0

amnmnapara, CTpyHHOro mpuHTepa.
DJeKTpOoCcTaTUYecKas 3aIlnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3a3emiieHuE dIEKTPONPHOOPOB

55

DIIEKTPUYECKUN TOK, YCIIOBHS €TO
cymiectBoBaHuA. [[OCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnpotusnenue. 3akoH Oma jist
ydacTka Lenu

56

ITocnenoBartenbHOE, MapaiesbHOE,
CMEIIaHHOE COeINHEHUE
IPOBOIHUKOB. JlJabopaTopHas pabota
«M3yueHne CMeIaHHOrO COeIMHEHUS
PE3UCTOPOB»

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

57

PaboTa 1 MOIIHOCTB 3JIEKTPUIECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

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

58

3akoH OMma 171 I0JIHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTtopHas padora
«M3mepenne J/]C uctounnka Toka u
€ro BHYTPEHHET0 COMPOTUBIICHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEeKTPOHHAS MPOBOJUMOCTh TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHBJIEHUS METAJUIOB OT
temnepaTypbl. CBEpXIIPOBOIUMOCTb

60

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoncTBa 2JIEKTPOHHBIX IIyYKOB

61

[ToxynpoBOIHUKHM, UX COOCTBEHHas! U
IpUMecHas NpoBoauMocTb. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBEIE
puOOopsI

bu6moreka [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

DJEKTPUYECKUHU TOK B PACTBOPAX U

62 pacriaBax 3JIEKTPOIUTOB. 1 bubmmoreka [IOK
DJIEKTPOIMTHYECKAS TUCCOLHAIHS. https://m.edsoo.ru/ffoc82ba
DNeKTponn3
DIEKTPUYECKUH TOK B razax.

63 CamocTosITeNbHBIN U 1 bubmoteka [IOK
HECaMOCTOATENBHBIN pa3psa. MoyHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u
YCTPOMCTBA U UX IPAKTHYECKOE bubmmoreka [IOK

64 1
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH

65 O06o0marmui ypok 1 bubmoteka [IOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas pabota mo reme

66 «Qnekrpocraruka. [locTosHHbBIN 1 bubmmoreka [IOK
ANEKTPUYECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpenax»

67 Pezepsublii ypok. KoHTponbHas 1 bubmmoreka [IOK
pabora o Teme "DiIeKTpoauHAMHUKA" https://m.edso0.ru/ff0c8c56

68 PezepBHblii ypok. O0obmaronmii ypok 1 bubmmoreka [IOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

ITPOT'PAMME



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

11 KITACC

KosnuecrBo yacoB JIEKTPOHHBIE
[
Jr:;-n Tema ypoka Bcero Kourpoapibie | Hparririeckue i[:;:eﬂl/lﬂ :g;bal;zl;:fenbnme
padoThbI padoTbI pecypenI
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMoelictBue. MarHuTHOE I10JI€E. 1 but6mmoreka [IOK
Bektop MarauTHOM MHAyKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIUU
MarsuTHO€ 110J1e MPOBOJIHUKA C

5 ToKOM. OmbIT DpcTena. 1 bu6motexa [IOK
B3anmoneiicTBre POBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopatopHas pabora «3yueHue 1 1 bubmotexa [IOK
MarHUTHOTO MOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO MOJISI HA
MPOBOJHUK ¢ TOKOM. Cuina Amrepa.

4 JlaGopaTtopHas pabora 1 1 bubmoreka [IOK
«HccnenoBanue neicTBus https://m.edsoo.ru/ff0c9acO
IOCTOSSHHOTI'O MarHuTa Ha paMKy C
TOKOM)»

JleiicTBME MarHUTHOTO TOJISI HA

5 JBHKYIYIOCS 3apSKEHHYIO YaCTULLy. 1 bu6moreka [IOK
Cuna Jlopenna. Pabora cumbl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMaruuTHas uHayKuus. [Totok

6 BEKTOpa MarHuTHOM uHAYKImu. IC 1

WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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uHaykuuu Gapajes

JlabopaTopHas pabota
«MccnenoBanue sBIeHUS
3JEKTPOMAarHUTHOW MHAYKIIUW»

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

NunykTuBHOCTD. SIBIIEHHE
camonHAyKuMu. D1C caMOUHIYKIIHMH.
OHeprus MarHUTHOT'O TMOJISl KATYILKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTponucTBa U UX
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTBI,
JIEKTPOMArHUTHI, YJIEKTPOJIBUTATEIb,
YCKOPHUTEIN 3JIEMEHTAPHbIX YaCTHIL,

UHYKIIMOHHAS MEYb

10

O6o06maromuii ypok «MaruutHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAYKIUA

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

11

Kontponbhas pabota o reme
«MarHuTHoO€ noe.
SHCKTpOMaFHI/ITHaH HHOYKOUSA

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIE MEXaHHYECKHE
kosebanus. 'apmonnyeckue
KosiebaHus. Y paBHEHHE
rapMOHHYECKUX KOJIEOaHUH.
[IpeBpaienue 3Heprun

but6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
nepro/a MajblX KOJeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MAaCCBI TPY3a»

14

Konebartensubir KOHTYp. CBOOOTHBIC

but6mmoreka [TOK
https://m.edsoo.ru/ffoch820



https://m.edsoo.ru/ff0ca150
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ANIEKTPOMArHUTHBIE KOJICOAHHUS B
uJieanbHOM K0J1e0aTeIbHOM KOHTYPE.
AHanorus Mexay MeXaHu4eCKUMH U
AIIEKTPOMArHUTHBIMH KOJICOAHUSMHU

15

®opmyna TomcoHna. 3akoH
COXpaHEHUS SHEPTHH B MI€ATEHOM
KoJIe0aTeIbHOM KOHTYpE

but6moreka [TOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaroMux
kosneOanusx. Beinyk1eHHbIE
MexaHu4decKkue konedanus. Pesonanc.
BriHyX1€HHbBIE 3JIEKTPOMArHUTHBIE
KOJIcOaHUS

bu6moreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbin Tok. CUHYCOUIAJIBHBIA
MepeMEeHHBIN TOK. MOIITHOCTh
MEPEMEHHOr 0 TOKa. AMIUIUTYTHOE U
JIEHCTBYIOIIIEE 3HAUCHUE CUITBI TOKA U
HaIpsKEHUsI

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

18

Tpancdopmatop. [IponsBozactso,
nepesiaya v motpedieHne
NIEKTPUYECKON PHEPTUU

19

YCTpoiiCTBO M MPAKTUYECKOE
IPUMEHEHUE AEKTPUUECKOr0 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JMHUH 3JIEKTpolepenay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHUE PUCKH NIPU
IIPOU3BOJICTBE IJIEKTPOIHEPrUH.
Kynbrypa ucnons3oBanus
JIEKTPOIHEPIUU B IOBCEIHEBHOW
AKU3ZHU



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

MexaHu4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. CkopocTb

bubmmoreka [IOK

21 pacnpoCTpaHEHHUs U IUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunbie 1 MPOTOTBHBIE BOJHBI
29 3Byk. CKOpoCTh 3ByKa. [ poMKOCTh bubmotexa [IOK
3ByKa. Beicora ToHa. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, KX
23 CBOI/I“cha u ckopocTts. lkana Bubmorexa [OK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paguOCBs3H U
24 TeneBuaeHNs. Pa3BuTne cpeacts
cBs3U. Papnonokanus
o5 KonTtponbhas pabora «Konebanus u bu6moreka LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeitHOE pacrpocTpaHEeHnE
26 CBETa B OJIHOPOHOM cpejie. bubmoteka [OK
Toue4Hsblii HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI
27 oTpakeHus ceera. [loctpoenue Brbmiorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
1300pa’keHUH B TIJIOCKOM 3epKajie
[Ipenomnenue ceera. IlonHoe
o8 BHyTpeHHee oTpaxkenue. [[penensHbn bu6motexa LIOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpa’KeHHsI
29 JlabopaTopnas paborta «M3mepenue bubmuotexa [IOK
MOKa3aTess MPeJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n3o0pakeHuil B bubmorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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muH3e. Dopmylia TOHKOW JIMH3BI.
VYBeanueHne TUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabota

31 «HccnenoBanue cBOICTB
M300paKEHHM B JIMH3aX)»
Hucnepcus ceera. CnoxxHbBIN cOCTaB
39 6enoro csera. L{er. JlaboparopHast
pabota «Habmonenue nucnepcun
CBeTa»
33 HNutepdepennus ceeta. Judpaxus bubmoteka [IOK
cBera. JludpaknuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka LIOK
[Tonspuzauus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckre npudopsl U yCTPOUCTBA U
yCIOBUS X 0€30MacHOr0 MPUMEHEHHS
I'panuIBI MPUMEHUMOCTH
36 KJ1accuueckord Mexanuku. [loctymnatsl bubmmoteka [OK
CreuratbHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD OTHOBPEMEHHOCTH.
but6mmoreka [IOK
37 3ame/ieHre BpeMEeHH U COKpalleHue
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus ¥ UMITYJIbC PN TUBUCTCKON
. bu6moreka [IOK
38 gacTunbl. CBsI3b MAacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJTbCOM. DHEPrus MOKOs
KonTponpshas pabora «OnTuka.
. bubmmoteka [IOK
39 OCHOBBI cHIEIMAIBHOM TEOPUH

OTHOCHUTCIIbHOCTH)

https://m.edsoo.ru/ffocf6f0
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®otonbl. Dopmyna [nanka. DHeprus

but6mmoreka [IOK

40
Y UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTkpeITHE U HCCIIEIOBAHUE Eu6 [IOK
NOJINOTEKA
41 otodddekra. O A.T.
(porosexTa. Ompire: https://m.edsoo.ru/ffOcffc4
CroneToBa
3akonsl horodddekxra. YpaBHeHNE
42 BH”HmTe(I%I)”Ha Ji)lq)q)oroa(bg)ema buomiorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddekra
aBienne ceera. OneiTe! 11. H.
43 §e6e eBa. XUMHUYECKOE IEUCTBUE bubmorexa OK
ASBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa U
MPAKTUYECKOE MTPUMEHCHUE:
44
(dhoTodEeMeEHT, GOTONATIHK,
COJTHEeUHast OaTapesi, CBETOINO/
45 Pemenne 3amay mo reMe «DJIE€MEHTHI bub6mmoreka IIOK
KBAaHTOBOU OITHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. ONBITE
46 Pesepdopaa mo paccesHuIO 0-4acTUIl buomiorexa LIOK
peOp P ’ https://m.edsoo.ru/ff0d091a
[TnaneTapHast Moaenb aToMa
but6mmoreka [IOK
47 ITocrynater Bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenne u moriomnieHne (poToHOB
48 II H};Iqe exoe aTOM;Hc 0 HO(?O OBHA bubmorexa HOK
p pexo N A yp https://m.edsoo.ru/ff0dOafa
SHEPruM HA APYToil. BUabl crieKTpoB
BosHoBbIe cBOMCTBa yacThll. BOJHEBI
. bubmuotexa [IOK
49 ne bpouis. Kopryckynsipao-

BOJIHOBOW Ayanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JIy4YCHHC

50

OTKpbITHE PAAMO0AKTUBHOCTU. OTBITHI

Pezepdopna mo onpenenennto cocraBa

PaaAOAKTUBHOT'O U3JTyYCHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CpowucTBa anbda-, 6era-, raMma-
n3ilydeHus. BnusHue
PaZvoOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3sinydenue

bub6moreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HyKJIOHOB B siIIpe.

S nepubie peakuuu. AnepHbId
peakTop. [IpoGeMbl, MepCreKTHUBHI,
9KOJIOTHYECKUE aCIEKTHI SIAECPHOU
SHEPreTUKHU

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

54

DneMeHTapHble YacTUIlbl. OTKpPBITHE
Mo3uTpoHa. MeTo1bl HaOJIIOICHUS |
perucTpanum 3J1eMeH TapHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3anuMoaencTsua. ExnHCTBO
(hbM3HYECKON KapTHHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3B€3auoro neba. Co3sesaus,
SIPKAE 3BE3/IBI, TIJIAHETHI, X BUIUMOE
nemwxenne. CoaHedHas cucreMa

56

Comnnune. CoslHeyHass aKTUBHOCTb.
Hcrounuk sneprun ConHLa v 3B€31



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

o7

3BE3b1, X OCHOBHBIC
XapaKTEePUCTUKHU. 3BE3/bI TJIABHOU
rocJyenoBaTeIbHOCTU. BHYyTpeHHee
crpoeHue 38€31. CoBpeMeHHbIE
MIPENICTABJICHHS O TIPOUCXOXKICHUH U
sBomonu CoHIa U 3BE31

58

Mineunsid [1yts — Hama ['anaxkTuka.
[Tonoxenue u npmxenne ConHua B
l'anakTtuke. ['anaktuku. YepHoie
JBIPBI B A/Ipax rajJakTUK

59

Bcenennas. Pa3beranue rajlakTvk.
Teopust bonbiioro B3peiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo0aemMbl aCTPOHOMHUHT

61

KounTponbshas pabota «21eMeHThI
ACTPOHOMHH U aCTPODYUZUKI»

62

O6o06maromuii ypok. Pons pusuku n
ACTPOHOMMH B SKOHOMHYECKOM,
TEXHOIOTMYECKOM, COIUAIbHOM U
ATHUYECKOU cepax NesATeTbHOCTH
YeJIoBeKa

63

O606maromuii ypok. Poib u mecto
(U3MKH U aCTPOHOMUU B
COBPEMEHHON HAyYHON KapTUHE MUpa

64

O6006maromuit ypok. Pons
¢uznyeckoil Teopun B popMHUpOBaHUU
MpeCTaBICHUN 0 pU3nUecKon
KapTUHE MUpa




O6o6maromuii ypok. Mecro
(hbU3HYECcKOi KapTUHBI MUPA B OOIIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEACTABICHUIN O IPUPOJIC

66 Pe3epBHbIl ypok. MarauTtHoe nosne. 1
DneKTpOMarHuTHAS WHITYKIIHS
Pe3epsHblii ypok. Ontuka. OCHOBBI

67 ClieruajbHOU TeOpUH 1
OTHOCHUTEIILHOCTH
Pe3epnsiit ypok. KBanToBas pusuka.

68 :‘)HGI\ECHTBIyaI:ZIPOHOMI/II/I u ’ 1 bubanorexa LIOK

https://m.edsoo.ru/ffod1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOBIIO 68

ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETU

HUHTEPHET
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