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IMMOACHUTEJIBHASA 3AIINCKA

[TporpamMma mo ¢u3uke 0a30BOro YpoBHS Ha YpPOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMN K pe3ylbTaTaM
OCBOCHHMSI OCHOBHOW 00pa3zoBaTeNbHON mporpammsbl, mpeactaBieHHbIx B OI'OC
COO, a Ttakke c yu€toMm eaepanbHON paboueil mMporpamMmbl BOCIHUTAHUSA U
KOHIIETIIINK TIpernofaBanus ydeOHoro mpeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHmu3anusax Poccutickon denepauuu, peanu3yrommx OCHOBHBIE
00pa3oBaTeJIbHbIE IPOTrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAmpaBiIeHO Ha (opMuUpoBaHHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuarommxcs 10-11 xnaccoB mpu
oOyuennu ux ¢usnuke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBetctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEIMETHBIM pe3yJbTaTaM
oOyueHHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh PEANTHU3AIMU MEXKIIPEAMETHBIX
CBs3el (DM3UKM C €CTeCTBEHHO-HAYYHBIMU YYEeOHbIMH TmpeaMeTramMu. B Hel
ONpPEEIIAIOTCS OCHOBHBIE LI€NIM M3y4eHUs (U3MKU Ha YPOBHE CPEJHETO OO0IIero
o0pa3oBaHMsl, IJIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTalpeAMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (pu3mKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YNbTaThl OCBOEHUS Kypca (Pr3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cozepkaHue yuyeOHoro npenmMera « Pu3nka» mo rojgaM o0ydeHusl.

dum3uka Kak Hayka O HaumOoJjiee OOIMX 3aKOHAaX MPHUPOABI, BBICTyNas B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CHCTEMY
3HaHUi 00 okpysxkarorieM mupe. IIIKoapHbIN Kypc GU3UKK — CHCTEMOOOpa3yIOMIniA
JUIsL €CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB, NOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBIICHWH, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  OMNpeAeNsieT XapakTep M pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJOTUH B Cpepe IHEPTrEeTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
IIOJIYYEHHS] HOBBIX MATEPHUAJIOB C 3aJlaHHBIMU CBOMCTBAMH U Apyrux. M3ydeHue
(GU3MKM BHOCUT OCHOBHOW BKjIaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTHUHBI MHpa 00ydJaromuxcsi, B (OpMUPOBAHHWE YMEHHUH MPUMEHITh HAyIHBIN
METO/I TIO3HAHMS MIPH BBHIIIOJIHEHUH MU YI€OHBIX UCCIIETOBAHHIA.

B ocHOBy kypca ¢u3uku s ypOBHSL CpegHEro ooOmero oOpa3oBaHMs
IOJIOXKEH pAX UAECH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK IPHUHLHIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SBISETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3leioB (PU3MKU, BKIIOYAET KaAK
BOIIPOCHI KIIACCUYECKOM, TAK U COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HeW maTtepuan Kypca (HU3UKU
o0beAMHEH BOKpPYr (¢u3uueckux Teopud. Beaymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanys MNOpeanoiaraeT HCIOJIb30BAHUE
T'YMaHUTApHOTO TOTEHIHAIAa (DU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOILIECTBa, a TaKkKe€ C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJOTHYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti uanpasrennocmu. Kypc ¢Gu3ukm —mpeamnosaracT
3HAKOMCTBO C IIMPOKAM KPYIOM TEXHHYECKMX M TEXHOJOTHYECKUX IMPUIIOKEHUN
U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi TOCPEJICTBOM BBEJICHUS DJIEMEHTOB
COJIepXaHus, TMOCBAIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHA M TEXHOJOTHH, a Takke OOCYXICHHUS
npo0JieM pallMOHAIBHOTO NPUPOIONOIb30BAHUS U SKOJIOTMUECKON 0€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKUM Ha YpOBHE CPEJHEro oO0Iero
o0Opa3oBaHMs SABIAIOTCS (pu3mueckue Teopuu (PopMUpOBaHUE MPEICTaBICHUNA O
CTPYKType MOCTpOCHHUsI (PU3UUECKON Teopru, poiu (pyHIaMEHTaIbHBIX 3aKOHOB U
IPUHLWIIOB B  COBPEMEHHBIX IPEACTABICHHUSIX O MNPHUPOAE, TPaHULAX
IIPUMEHUMOCTH TEOpHUM, Uil ONKMCAHHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH W
IIPOIICCCOB).

CHCTEMHO-AESTENIbHOCTHBIN MOAX0Jl B Kypce (PM3HKU PEeaU3yeTcs MPEexIe
BCEr0 3a CUET OpPraHU3alMU IKCIEPUMEHTATBHOU AESATENBHOCTH OOYYaIOIIUXCH.
Jis  6a3oBOro ypoBHA Kypca (U3MKM — 3TO HCIOJIB30BAHME CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB M J1abOpaTopHBIX padorT,
KOTOpBIE B TporpaMMe Mo (u3uKe OOBEIWHEHBI B OOIIMI CIHUCOK yYEHUYECKHX
NpaKTUYeCKUX padoT. BrigeneHne B yka3aHHOM TepeyHE J1abopaTOpHBIX padoT,
IPOBOAUMBIX JJIi KOHTPOJIA W  OLEHKH, OCYIIECTBISACTCA Yy4YaCTHUKaAMH
00pa30BaTeNIbHOTO TMpollecca HUCXOAS M3 OCOOEHHOCTEW IUIAaHUPOBAHUS U
ocHalleHUs: KkaOuneta Qusuku. Ilpu »3ToM obOecrneunBaeTcsi OBJaJACHUE
00y4aroUMMUC yYMEHUSIMHU MPOBOJUTH KOCBEHHBIE W3MEPEHMs, HCCIEIOBAaHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH M TOCTAHOBKY OIIBITOB IO MPOBEPKE
IIPEUIOKEHHBIX TUIIOTES.

bosibiioe BHUMaHME yAEIsSIeTC PELIEHUIO PACUETHBIX M KAYECTBEHHBIX 3a/a4.
[Ipu 3TOM 1711 pacu€THBIX 3a4a4 IPUOPUTETOM SIBJISIFOTCS 3a]1a4M C SIBHO 3aJaHHOU
(U3NYECKO MOJEIb0, MO3BOJSIOIIME MPUMEHATh HW3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjenia Kypca, TaK U HUHTErpUpys 3HAHUS U3
pasHbIX pa3aenoB. JJig KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
00bsSICHEHHE TPOTEKaHUsl (U3NYECKUX SBJICHUW W TPOIIECCOB B OKPYKAIOIIEH
KHU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOAETM g CUTyalud MpPaKTHKO-
OPUEHTHPOBAHHOT'O XapakTepa.

B cootBerctBum ¢ TtpeboBanmsiMu PDPI'OC COO k MarepuanbHO-
TEXHMYECKOMY OO€CleYeHHI0 Y4eOHOro mporecca 0a3oBbI ypOBEHb Kypca
(GbU3MKHU HA YPOBHE CPEHErO OOIIEro 00pa30BaHUs JOKEH U3Y4aThCs B YCIOBUAX
OpeIMETHOro KabuHeTa (M3HKM WIM B YCJIOBHMSX MHTETPUPOBAHHOIO KaOMHETa
NpEeIMETOB €CTECTBEHHO-HAy4YHOro LuKia. B kabunHere (U3MKM JOHKHO OBITH
HEoOXoauMoe J1abopaTopHOE OO0OpYIOBAaHHWE ISl BBITIOJHEHUS YKAa3aHHBIX B
nporpaMMe No (pu3uke yUeHHYECKUX MPAKTUYECKUX PadOT U JAEMOHCTPAIMOHHOE
00opyioBaHUE.

JleMOHCTpallMoHHOE  000pyAOBaHHE (OPMHUPYETCI B COOTBETCTBHM C
OPUHLUIIOM MHUHHMAJIBHON JIOCTATOYHOCTM U  OOECHEeYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TporpaMmMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIMi s
UCCIICIOBAHMSI M3y4aeMbIX SIBJICHMA ©  TPOIECCOB, OMIUPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabGopatopHoe o0O0OpynOBaHME [JIsI YYEHHYECKHX MPAKTUYECKUX paldoT
(dopMupyeTcsi B BHJIE€ TEMAaTHUYECKMX KOMIUIEKTOB M OOecnedyuBaeTcs B pacuéte
OJIHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTHuecKue KOMIUICKTHI
1abopaTopHOTO OOOPYAOBAaHUS MOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCMOJb30BaHUU AHAJOTOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMU IETISIMU U3YyUeHUs (PU3UKH B 00IIeM 00pa30BaHUU SIBISIFOTCS:

o (dopmupoBaHHE HHTEpeca W CTPEMJICHHsS OOYYaroIIMXCS K HaydHOMY
U3YYEHUIO NPUPOJBI, PA3BUTUE HUX MHTEJUIEKTyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (DOPMHUpPOBAHHE
MCCIIETIOBATEIHCKOTO OTHOIIICHHUS K OKPYKAIOIIAM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3YYCHHS
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

e (dopMHpoBaHME YMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
buznYeCcKuX 3HAHWI U HAYYHBIX TI0KA3aTeIbCTB;

o (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU A Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTimxkeHne 3THX Lesed odecrieunBaeTcsl pelIeHUEM CIENYIOIMMX 3a1ad B

npouecce U3ydeHus Kypca GU3MKU Ha YpPOBHE CPEHETO 00I111ero 00pa3oBaHus:



e MnpuOOpeTeHUe CUCTEMbl  3HAHUU 00 001X (bU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHHUKY,
MOJIEKYJISIpHYIO  (PU3UKY, DJIEKTPOJMHAMHUKY, KBAaHTOBYIO (DU3UKYy U
AIIEMEHTHI aCTPO(PU3UKY;

e (opMupoBaHMe yMEHUU TPUMEHSATH TEOPETUUYECKUE 3HAHMUS TS
0OBsCHCHHS (PU3MUYECKUX SBICHUW B TIPUPOJAE U I TPHHITHSI
IIPAKTUYECKUX PELICHUM B IOBCEAHEBHOW KU3HU;

e OCBOCHME CHOCOOOB pELIECHUS PAa3IUYHbIX 3aJa4 C SBHO 3a/JaHHOU
bu3nUeckoil MOJeNblo, 3a]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3ganue GU3NUECKOM MOJIENH, aJIEKBAaTHOM YCIIOBUSIM 3aJ1a4H;

e TMOHMMaHUE (PUBNYECKUX OCHOB MU MPHUHILMIOB JCHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEJILHOIO IUIAHUPOBAHHS U IPOBEICHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HMHTEpHpeTanud uHbOopMaIuy,
ONpeJIETICHUS JOCTOBEPHOCTHU MOIYYEHHOTO PE3yIbTaTa;

e CO3JIaHWE YCIIOBHH IJIs1 Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIESATEIIBHOCTH.

Ha usydenme ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
obpazoBanus otBoautcsa 136 yacos: B 10 kacce — 68 yacoB (2 yaca B HEJeNI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme mo (QU3MKE TMEpeueHb Ja0opaTOpPHBIX U
NPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEJacT BBIOOD
NpOBEJCHUs J1A0OPAaTOPHBIX PaOdOT U OMBITOB € YYETOM HMHIMBHUIYAJIbHBIX
0COOEHHOCTEH 00yUYaIOIINXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®uszuka — Hayka o mnpuponae. HaydHpie MeTOABI NMO3HAHUSA OKPYKAOLIETO
mupa. Ponp 3KkcepuMeHTa W TEOpUM B IIPOLECCE ITO3HAHMUS IIPUPOJBL
DKCNIEpUMEHT B (PU3UKE.

MonenupoBanue (U3MUECKUX SBJICHUWA M TpoleccoB. HayuHble rumotessl.
duznyeckre 3aKOHbl U TeOpuH. ['paHHIIBl TPUMEHUMOCTA (PU3NYECKUX 3aKOHOB.
[TpyuHIMI COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHUM COBPEMEHHOM HayYHOW KapTUHBI
MUpa, B MPAKTHYECKOU JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaznoroBble U UUGPOBBIE H3MEPUTEIIbHBIE NPUOOPBL, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHKCHHUS.
Cucrema otcuéta. Tpaekropus.

[lepemerieHre, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKHM, UX MPOCKIMH HAa OCH CUCTEMbI KOOPAMHAT.
CnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpEHHOE TMpsSMOJUHEHHOe BikeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMElICHUs
MaTepUaibHONW TOYKH OT BPEMEHH.

CBoOoaHOE TIasieHue. Y CKOPEHHE CBOOOHOTO TTaICHUS.

KpuBonnHeiiHOe  BWKEHUE. J[BUKEHHE  MaTepUallbHOM TOYKH IO
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHETHAS
ckopocTs. [lepron u yactora oOparmieHus. [{eHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI>KEHUE CHAPSIOB, IICMTHBIC U PEMEHHbIC TIepeIayuH.

Jlemoncmpayuu

Mogenbs cucteMbl OTCUETA, WILTFOCTpALUs KUHEMATUUYECKUX XapaKTEPUCTUK
JIBHKCHUSL.

[IpeobpazoBanHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaeHne Tes B BO3IyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHus Tena, OpONIEHHOTO TMOJ yIJIoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHHUS.

Hanpagnenue CkopocTr npu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnsle padomul

N3ydyeHne HEpaBHOMEPHOTO ABWXKEHHUS C LIEJIBIO ONPEACIICHUs MIHOBEHHOMN
CKOpOCTH.

HccrneqoBanre COOTHOWIEHUS MEXAY IyTSAMHU, MNPOWUJICHHBIMHA TEJIOM 3a
MOCJIC/IOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU  PABHOYCKOPEHHOM
JBYKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yueHne IBUKEHUS IAPUKA B BI3KOU JKUJIKOCTH.

N3ydyenue nBUKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ippuaonnn  otHOocutenbHOCTH — [ammnes.  IlepBeid  3akoH  HproToOHAa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoit 3akoH HproToHa
JJIs MaTepralibHOM TOUKHU. TpeTuil 3akoH HproToHA 4151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHOro Ttiarorenus. Cumia Tsxkectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIBKEHUS U cuiia TpeHus nokos. Kosddumment tpenusi.
Cuna cCOnpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTHU WJIU Tas3e.

[TocTynarenpHoE U BpalaTeIbHOE IBHKEHHUE a0COJIFOTHO TBEPIOTO TEIa.

MOMEHT CuJIBl OTHOCUTEJIBHO OCH BpameHus. Ilmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: MOIAIIMUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiienue nHepUMU.

CpaBHeHHME MACC B3aUMOJICHMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmaruu.

HeBecomocts. Bec Tena rmpu yCKOPEHHOM NOABEME U TAJCHUH.

CpaBHEHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3ydyenue nBuxeHUs: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIONIMX B MPYKUHE H
PE3MHOBOM 00pastie, OT uX AehopMaIium.

HccnenoBanne yclaoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLMIETO OCh
BpAallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbsc MatepualibHOM TOYKH (Teja), CUCTEMbl MATePHAIbHBIX TOUCK.
NMnynbc cuiabl U W3MEHEHHE MMITyJibca Tejia. 3aKOH COXPAHEHUS UMITYJIhCa.
PeakTuBHOE IBHMKEHHUE.

Pa6ota cusibl. MOITHOCTD CUJTBI.

Kunetnueckasi sHeprusi MarepuaibHOM TOuku. TeopemMa 00 H3MEHEHUU
KHHETUYECKOU SHEPTUH.

[ToTeHuManbHas SHEPrusl. [ToTeHuManbpHas SHEprus yIpyro
nedopMupoBaHHOW  TpyXuHBL.  [loTeHIManmpHass dSHEpPrus  Tejda  BOJU3H
MOBEPXHOCTH 3€MJIH.

[loTeHUIManbHBIE W HEMOTEHUUAJIBHBIE  CHJIBI. Cs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOW JHEPIUM CHUCTEMBI Tell
3aK0H COXpaHEHUSI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCcTpONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MHUCTOJIET, IBH)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBUXKEHHUE.

[lepexon MOTEHIIMAILHON YHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

W3ydenne aOCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBS3u paOOThl CHIIBI ¢ U3BMEHEHHMEM MEXaHUYECKOW DHEPTrUu
TeJia Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO JKT'yTa.

Paznea 3. MousiekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBIKECHHS U
B3aMMOJECHUCTBUSL YAaCTHUI] BEIIECTBA. MOJENM CTPOEHUA Ta30B, XUIKOCTEU H
TBEPABIX TEJ U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl Mmotieky. Konmnuectso BemecTsa. [locrossaras ABorapo.

TemmoBoe paBHoBecue. Temmeparypa u e€ nsMmepenue. lllkama temneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KAHETUYECKOW TEOpUH HACATbHOTO ras3a. AOCOIOTHAas TeMmIeparypa Kak mepa
CpeoHEl KWHETHYECKOM DJHEPIrMH TEIUIOBOTO JBWXEHMA dvactul rasa. [llkama
temriepaTyp KenbBuna. ['a30oBbie 3akoHBI. YpaBHeHue MeHneneeBa—KnanenpoHa.
3akoH [lansToHa. M30mpoueccel B UACaNbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencraBieHWE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3zobapa.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmbITE, JOKAa3bIBAIONIME TUCKPETHOE CTPOEHHE BelecTBa, ¢otorpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHECHUM.

OmnpiThl 10 MU Py31Un KUIKOCTEH U Ta30B.

Moienb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onsita IlTepHa.

OnbITHI, JOKa3bIBAOIIINE CYyILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMOJCHCTBUSL.

Mopaenp, WIUTIOCTPUPYIOIIAs IPUPOAY AABICHUS I'a3a HAa CTEHKU COCYAa.

OneIThl, WIIIOCTPUPYIOIINE YPABHEHUE COCTOSHHSA MHJICAJBHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

Onpenenenne Maccsl BO3QyXa B KIACCHOM KOMHATE HAa OCHOBE HW3MEPECHHMU
00bEMa KOMHATHI, JaBICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy IIapaMETPAMH COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepmoauHaMuueckass cucreMa. BHYTpeHHsSS 3HEprusi TEpMOAMHAMUYECKON
CUCTEMBI U c1oco0bl €€ n3MeHeHus. KoanuecTBo TeroTsl U padoTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEAIBHOrO  rasa. Buael  Temionepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIMS, U3JIydCHHUE. Y IEJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnyecTBo TEIIoTsl py TEIUIONEpeIaye.

[Tonsitue 006 anumabatHoM mnpouecce. [lepBblif 3akOH TEPMOAWHAMUKHU.
[TpuMmeHeHne TEepBOro 3akoHa TEPMOJAMHAMUKU K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanns padoThl rasa.

Bropoii 3akon TepMmoauHaMuku. HeoOpaTMOCTh MPOIECCOB B MPUPOJIE.

TeruoBele  MammHbl.  [IpyHIMOBL  JE€WCTBUS — TEIUIOBBIX — MAIlMH.
[IpeoOpa3oBanusi »HEpruv B TEIUIOBBIX MamMHaX. KoapduuueHT mnosne3Horo
neiictBust temnoBod MammHbl. [lukn KapHo u ero ko3p@uuueHT Mnosne3Horo
JEHCTBHSI. DKOJIOTUYECKUE MPOOIEMBI TETUIOPHEPTETUKH.



TexHuyeckne YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEJNb
BHYTPEHHETO CrOpaHus, OBITOBOW XOJIOAWIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OYTBUIKM TOJ JIEMCTBHEM CXATOrO BO3/yXa, HarpeBaHue sgupa B
JaTYHHOU TpyOKe MyTEM TpeHHsI (BUICOIEMOHCTPAIINS ).

M3MeHeHre BHYTpEHHEN SHEPruu (TeMIepaTyphbl) Tejia Ipu TeIulonepeaaye.

OmpIT 1O anuabaTHOMYy pACHIMPEHHUIO0 BO3AyXa (OMBIT C BO3MYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepeHne ynenbHON TEIUIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Pazoevie nepexoonl

[Tapoo6pa3oBanue u KoHjeHcanus. Vcnapenue u kunenue. AOCOIIOTHAA U
OTHOCUTEJIbHASA BIJIAXXHOCTh BO31ayXxa. HacelmieHHwld map. YaenpHas Teruiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTauM3anus. Y aelbHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OajaHca.

TexHUuUecKre yCTPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMOJTYyUYECHHUSI COBPEMEHHBIX MATEpPHUAJIOB, B
TOM YHCJIE HAHOMAaTE€pUaJiOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBILICHHBIX NTAPOB.

Kunenuve rnpu NoHWKEHHOM J1aBICHUHU.

CriocoObl U3MEpEHUs! BIAKHOCTH.

HaGmonenue HarpeBaHusl U IUIABICHUS KPUCTAITHYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepeHne OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

Pa3znen 4. JinekTrpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuszanus Ted. ONEKTPUYECKUM 3apsan. JIBa BHIA DIEKTPUYECKUX
3apanoB. IIpOBOJHUKH, OUANEKTPUKMA W IOJYNPOBOJHUKH. 3aKOH COXpPAHEHUs
AIIEKTPHUYECKOTO 3apsija.
B3aumoneicteue 3apsanoB. 3akoH Kynmona. ToueyHsbI 3EKTpUYECKUI 3apsil.
Onekrpuyeckoe 1nosie. Hanpspk€HHOCTH  anekTpuueckoro mods.  [IpuHoun



CYHEPHO3ULIMK 3IEKTPUUECKUX MOJeH. JIMHUM HanpsHpKEHHOCTH SJIEKTPUYECKOTO
HOJIA.

Pa6ota cw anexkrpocratraeckoro mosis. [lorennman. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOOHUKH W JHUAJEKTPUKUA B BJIEKTPOCTAaTUYECKOM ToJie. [luanekrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMkocTb. KongeHncatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJECHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOII,
JIIEKTPOMETp, IJIEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHUE 3JIEKTPOIpPHOOpPOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPYHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLIAI IEVCTBUS dIEKTPOMETPA.

B3auMopeiicTBue HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE T0JIE€ 3aPSKEHHBIX TEl.

[IpOBOJHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAS 3AIUTA.

JIMDIIEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIOCKOrO KOHAEHCATOpa OT IUIOIIAAH
IUIACTUH, PACCTOSTHUSA MEXIY HUMU U IUDJIEKTPUUYECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKAM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa.
Nctounnku Toka. Cuna Toka. [I0CTOAHHBIN TOK.

Hanpsoxenue. 3akon OMa [T yyacTKa LETH.

ONEKTPUYECKOE CONPOTUBIICHUE. YJENbHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBatenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PaGota snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTB
ANEKTPUYECKOr0 TOKA.

DNEeKTpOABMKYIIasl CUjia M BHYTPEHHEE CONPOTUBICHHWE HCTOYHHMKA TOKA.
3axon Oma /171 OJTHOM (3aMKHYTOM) ieKTpuyeckoi rienu. Kopotkoe 3ambikaHKeE.

DJIEKTpOHHAasi  MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHMOCTD
CONPOTHUBJIEHUSI METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKNN TOK B BaKyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKM. CobOcTBeHHass IMPUMECHAs  MPOBOJUMOCTH
NoJIypoBOIHUKOB. CBoiiCcTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  paciulaBax  AJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOUALIUSA. DIIEKTPOIIH3.



Onekrpuyecknid TOK B raszax. CamMoCTOSATENbHBIM M HECAMOCTOSTEJIbHBIN
pazpsan. Monuus. [1na3ma.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aAMIEPMETD,
BOJITMETP, PEOCTaT, MCTOYHUKHU TOKA, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYNPOBOAHUKOBBIN THOJ, raJbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTb COITPOTHBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUJIMHBI,
IUIOIAU MONIEPEYHOT'0 CEUYEHUs U MaTepuraa.

CMelaHHOE COeIMHEHHUE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHE JIEKTPOIABWXKYILIEH CcHiIbl. KOpOTKOE 3aMbIKaHHE
rajbBaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoit pa3psa M NpOBOJAUMOCTh BO3/1yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3y4yeHne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JeKTpOABMKYIIENH CHJIbI UCTOYHUKA TOKa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGnronenue snexrponmsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIHd (hakT, runoresa, (Quanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIICPUMEHT, MOJICTTUPOBAHKE, MOIETb, U3MEPEHHE.

Mamemamuxka: pelleHWEe CHUCTEMbl ypaBHEHUM, JuWHEWHas (yHKLIHS,
napabona, runep6oia, ux rpa@uKu U CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mexanndeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TETUI0OOOMEH XKUBBIX OPTaHU3MOB (BUIBI TEIUIONEpEaauH, TETUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHASI MAacca, TEIJIOBBIE CBOMCTBA TBEPIABIX TEJI, )KUJAKOCTEH U Ta30B,



DIIEKTPUYECKHE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTUYECKAS  JTUCCOIUAIIMS,
rajgbBaHUKA.

l'eoepaghus: B1aXKHOCTh BO3/AyXa, BETPHI, OapoOMeETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABUKEHUN C HCIIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, IOJIIUITHUKN, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W APYTHE), IBUTAaTelb BHYTPEHHETO
Cropanus, mapoBasi TypOuHa, OBITOBOW XOJIOAWIBHHUK, KOHAUITMOHED, TEXHOIOTUN
MOJIYYCHHUSI COBPEMCHHBIX MAaTepHaloB, B TOM 4YHCIC HAHOMATCpHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIH NPUHTED, AJIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AIEKTPOOCBETUTEIILHBIC MPUOOPHI, TaJbBAHHUKA.

11 KIIACC

Paznen 4. JDiaekTpoaMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWThl.  B3auMoOAEMCTBHE  IOCTOSIHHBIX ~ MArHUTOB.
MaruutHoe mone. Bekrop MarHutHOM uWHAYKOMM. [IpuHIun cynepno3uunu
MAarHWTHBIX TNOJed. JIMHMM MarHuTHOM WHAYKUMU. KapTWHa NWMHWNA MarHATHOU
WHAYKIUY TO0JIS TOCTOSIHHBIX MAarHUTOB.

MarsuTHOEe 10JIE TPOBOJHMKA C TOKOM. KapTuHa JMHHMA WHIYKIUU
MAarHUTHOTO TOJIS JJIMHHOTO MPSMOr0 MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOIO
IIPOBOJAHMUKA, KATyIIKKA ¢ TOKOM. OnbIT Opcrena. Bzanmonencrsue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HalIpABJICHHE.

Cuna JlopeHua, €€ MOaysb ¥ HallpaBlIeHUE. [[BHKEHHE 3apsHKEHHOW YaCTHIBI
B OJJHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

SIBeHne 2yeKTpOMAarHUTHOM HMHAYKIMU. [lOTOK BekTOpa MarHUTHOM
WHAYKOAW. OJEKTPOJABWKYIIAs CHIa HWHAYKOHM. 3aKOH JJIEKTPOMATHUTHOU
uHAykuu Papanes.

Buxpepoe snexrpuueckoe moJie. OJIEKTPOIABIKYINAs CHIA HHAYKIMU B
IIPOBOJAHUKE, IBHKYLIEMCS IIOCTYIIATENBHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTE. SIBJIE€HHME CAMOMHIAYKIMHU. OJICKTPOABIKYILNAS  CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO IOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMAarHMThbl, 3JIEKTPOJBUIATENIb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHLI, UHAYKIOHHAs [1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM IIOJIEM.

JIMHUY MHAYKIMY MarHATHOTO ITOJISL.

B3aumoneicrsue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBrIeHME 2IIEKTPOMArHUTHOW UHAYKIUH.

[Ipasuno Jlenua.

3aBUCUMOCTb 3JICKTPOABMKYLIENH CHIIBI MHAYKIIMU OT CKOPOCTH W3MEHEHMS
MAarHWTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUN.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

M3yyeHre MarHuTHOTO IOJIs KaTYLIKU C TOKOM.

Hccenenosanye 1eCcTBUA IOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sIBIEHUS SJIEKTPOMAarHUTHOW MHAYKIUH.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbLE KONEOAHUA

Konebarensaass  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHMS.
["apmonnyeckue konebanus. [lepuoxa, vacrora, amrummryga u (asa xoseOaHUI.
[IpyXvHHBIM MasATHUK. MaTteMaTndyeCcKUl MasTHUK. YPaBHEHHE TapMOHMYECKHUX
koseOanuii. [IpeBpamienue sHeprun Npyu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AICKTPOMATHUTHBIC KOJICOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusiMmu. dopmyna Tomcona. 3akoH coXpaHEHUs
SHEPrUH B UJ€ATBHOM K0JIE0ATEIbHOM KOHTYPE.

[IpencraBieHne o 3aTyxarommX KojJeOaHUsAX. BeIHYXIeHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BoiHy X /1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennblii TOK. CHHYyCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA U
HaIpPSHKECHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaavya U MOTPeOICHUE IECKTPUICCKOM
DHEPrur. DKOJOTUYECKUE PUCKHU MPHU MPOU3BOACTBE 3JIeKTposHepruu. KynbTypa
UCIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuueckre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DIIEKTPUYECKHM
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, TUHUM JICKTPOIEpeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJEOATCIbHONW CUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKU MASITHUK).



HaOmonenue 3aryxaronux KojieOaHuil.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

HaGnronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusl.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HalpsDKEHHUSI OT BPEMEHH) AJIs
AIIEKTPOMATrHUTHBIX KOJIEOaHUIA.

Pe3zonanc mnpu mocneaoBaTEIbHOM COEAMHEHHHM PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TuHUY IIEKTpOoIIepeEaayn.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre 3aBUCUMOCTH MEPHOJA MaJbIX KOJI€OaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanre NEPEMEHHOIO TOKA B LENH W3 ITOCIEAOBATEIBHO
COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbLIE 6OJIHbL

Mexannueckue BOJIHBIL, yciaoBHsS pacnpoctpaneHusa. [lepumoa. CkopocTtb
pacupocTpaHeHuss M JJuMHA BOJHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
WnTepdepentms u qudpaxius MEXaHHYECKUX BOJIH.

3Byk. Cxopoctb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBHS U3JIyYEHHs JJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrtanus BekropoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
3JIEKTPOMATrHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHE, MOJsApU3aus, Judpakuus,
uHTepdepeniys. CKOpocTh 371EKTPOMAarHUTHBIX BOJIH.

[[Ixana 3ME€KTPOMArHUTHBIX BOJH. [I[pUMEHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI PaIUOCBSA3U U TEIEBUACHUS. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHUE: MY3bIKAJIBHBIE
MHCTPYMEHTBI, YJIbTPA3BYKOBasl HAarHOCTHKA B TEXHHMKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TesiepoH, CBYU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPAHEHUE MONEPEUHBIX U MPOIO0JIBHBIX BOJIH.

KoneO:mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HaGmonenue oTpaskeHus M MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHinu u 1udpakiny MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBA3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOU U
4acTOTOM KOJIeOaHUH.



HccnenoBaHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IIPEIOMIICHUE,
noJiApy3anus, TUPpaKIus, THTEPPEPEHLIHSL.

Tema 3. Onmuxa

I'eomerpuueckas onTtuka. [IpsAMOIMHENHOE pacIpOCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBeTa. TOYEUHBIN UICTOYHUK CBETA.

OTtpaxkeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue m300pakeHUl B
IUIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIN MMOKa3aTeb
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yros IOJHOTO
BHYTPEHHETO OTPaXKCHUS.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenmoro cBeta. LIBerT.

CoOuparormie W pacceuBaroye JUH3BL ToHKas JsmH3a. DOKycHOE
paccTosiHMe W ONTHUYecCKas cuia TOHKOW JuH3bL. [locTpoenme m3oOpaxkeHuil B
coOuparmux U pacceuBarolmx JuH3ax. Dopmyna TOHKOW JIMH3BL YBEJIUYEHHUE,
JTaBaeMO¢€ JIUH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBasi ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MAaKCUMYMOB M MUHUMYMOB B HHTEp(EpPEHLHOHHON
KapTUHE OT JIBYyX CUH(Aa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxkuuss cBeta. [udpakuuonHas pemérka. YciaoBue HaONMOACHUA
[JIaBHBIX ~MAaKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHUYECKOTO CBETa Ha
TA(PPAKIIMOHHYIO PEIIETKY.

[Tonsipu3anus ceerta.

TexHuueckre YCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHE: OYKH, JIyIa,
(doToanmapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOIN, TEJECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIHMOHHAS PEIIETKA, TTOSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHHUE, OTPAKEHUE M IPEIOMIICHUE CBETa.
Ontuueckre mpuOOopHI.

[TonHoe BHyTpeHHEE OTpakeHre. MoJenb CBETOBO/IA.

HccnenoBanre cBOMCTB H300paXXKeHUM B JTMH3AX.

Mopaenn MEKpOCKOIIa, TEJIECKOTIA.

Hab6mronenue natepdepeHnuu ceera.

Ha6nronenune nudpaxmuu ceera.

HaGnronenue nucnepenu cBera.

[TomydyeHue ciekTpa ¢ IOMOLIBIO IPU3MBI.

[TosryueHue cnekTpa ¢ HOMOIIBIO TU(PPAKINOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvle padomul



W3mepenue nokasaress NpeaoMIICHHs CTEKIA.
HccnenoBanre cBOMCTB H300paXKeHUM B JIMH3AX.
HaGnronenue nucrepenu cBera.

Pa3nesn 6. OcHOBBI CHIeHUAIBHON TEOPHUH OTHOCUTEILHOCTH

['panuupl  TPUMEHUMOCTH  KJIacCMYECKOM  MexaHnuku.  [locTtynaTs
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BAKYyMe€, IIPUHIUI OTHOCUTEILHOCTH DUHINITEHA.

OTHOCHUTEJIBHOCTh OJJHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHH M COKpalICHUE
JUJTUHBI.

DHEPrus U UMITYJIbC PEJIATUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPIHUS
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonbl. opmymna [Inanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITyJIbC (POTOHA.

OtkpoiTie U uccnenoBanne Goroaddexra. OnbiTe A. I'. CTonmeroBa. 3aKOHBI
dotorddexra. YpaBuenue OiHmTerHa s hotoaddekra. «KpacHas rpanunar
dboTtorddexra.

Hasnenwne cBeta. OnbiTel 1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUuecKre YCTPONCTBA M MPAKTHYECKOE NpPHUMEHEHHE: (HOTODIIEMEHT,
doronaTumk, coaHeuHas OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®o103p(HEKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOIA.

HccnenoBanue 3akoHOB BHEMTHETO (hoTod(deKra.

CBeTOoIHoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessHUIO o -4acTHIIL.
[InanerapHas mozens artoma. Iloctymatel bopa. M3nydeHne u moriomeHue
(OTOHOB MpU MEPEXoJe aToMa C OJHOTO YPOBHSA SHEPruu Ha JApyrou. Buasl
cnekrpoB. CIIEKTp ypOBHEW 3HEPIHH aTOMa BOJOPO/IA.

BonHoBble cBoiicTBa yactull. Bonuel ne bpoiina. KoprnyckynsspHo-BoaHOBOM
JyaJli3M.

CHnoHTaHHOE U BBIHYKIE€HHOE U3JIy4CHHE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE INPHUMEHEHHE: CIIEKTPAJIBbHBIN
aHaJu3 (CIEKTPOCKON), Ja3ep, KBAHTOBBIM KOMIIBIOTEP.



Jlemoncmpayuu

Monens onbita Pezepdopra.

Omnpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnroneHue nuHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvle padonul

Ha6nronenune muHeHyaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CI0XHOCTh CTpPOEeHMs sapa. OTKpbITHE
paauoaktuBHocTH.  OmnbiTel  Pesepdopma 1o  ompeneneHuro  cocraBa
paanoakTuBHOTO Wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHne paguoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio sijapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIM Oeta-pacman. ['amma-
U3JIy4eHre. 3aKOH PaJIuOaKTUBHOTO pacIaia.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHblie cuiibl. Jle@ext macchl sapa.

S nepHble peakuuu. JleneHue u CUHTE3 sI€Ep.

Anepuwiii peakrop. TepmosinepHsiii cuHTe3. [IpoOGiaeMbl W TEpPCIIEKTUBHI
AJIEPHOM SHEPIEeTUKHU. DKOJOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETUKH.

DnieMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTo 161 HAOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dynaameHTaabHble B3auMoeicTBYs. EQUHCTBO (hr3HuecKoi KapTHHBI MUpa.

TexHruecKkre yCTpONCTBA U NMPAKTHYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbscona, siaepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CU€TuMK MOHU3HUPYIOIIMX YaCTHL.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Orarnbl pa3BUTHs acTpoHOMUM. [IpuKIagHOEe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aCTPOHOMMUH.

Bunx 3Bé3mnoro Heba. Co3Be3ausi, sSpkue 3BE3BI, TUIAHETHI, WX BHIMMOC
JBUYKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrounuk sHeprum CosiHIA U 3BE3N.
3BE31bI, UX OCHOBHBIC XAPAKTEPUCTUKH. JMarpaMma «CHEKTpaJbHBIM KIIACC —
CBETUMOCTB». 3BE3[bl TJIABHOM IOCIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBbY» IS 3BE3] TJIABHOW IIOCIEA0BATEIBHOCTH. BHyTpeHHEEe CTpoeHue



3B€371. COBpEMEHHBIC TPEICTABICHUS O MPOUCXOXKIACHUM U ABoJifoIMU CoyHIA U
3BE31. DTambl )KU3HU 3BE3I.

Mrneunsiii [Iyte — nHama ['amaktuka. [lomoxenne m amwxkeHue ConHUA B
lNanaktuke. Tunbl ramaktuk. PaguoranakTukyu U kBa3apbl. YEpHBIC IBIPHI B SIpAX
rajlakTHK.

Bcenennas. Pacmmupenue Beenennoit. 3akon Xab60ma. Pazoeranne ramakTuk.
Teopus bonpmoro B3peiBa. PEIMKTOBOE U3ITydEeHHE.

MacmrabHas ctpykrypa BeenenHoil. MertaranakTuka.

Hepeménnpie mpo06sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenuss HeBOOPY)KEHHBIM TJ1a30M C WCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKCHUHN U ONPEICIICHHUS TTOJIOKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/1id CEBEPHOro MOIYIIAPUS U IPKUE 3BE3/IBI.

HaoGmonenus B Teneckon Jlynsl, miuanet, Mneunoro I[ytu.

O600maromee MOBTOPEHUE

Pony Qusuku © acTpoHOMHUM B IKOHOMHUYECKOHM, TEXHOJOTMYECKOMH,
COIMAIBHON M ATHYECKOH c(hepax MesTeTbHOCTH YeJI0BEeKa, POJIb U MECTO (PHU3UKHU
1 aCTPOHOMHUHU B COBPEMEHHON Hay4YHOUH KapTHHE MHUPa, POJb (PU3UIECCKON TeOprHr
B (HOpPMHUpPOBAHMHM TMPEJACTABICHUH O (PU3MUECKON KapTHHE MHpPa, MECTO
(bU3NYECKON KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABICHUIN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiracce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MAaTEMAaTHKH,
OMOJOruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamusi, CBA3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAY4YHBIM (DaKT, TUIOTe3a, (pu3nyueckas BEIWYMHA, 3aKOH,
TeOopusl, HaOII0IeHUE, SKCTICPUMEHT, MOJISTTUPOBAHNE, MO/IEIb, HU3MEPECHHE.

Mamemamuka: pemICeHHE CHCTEMbI YPABHEHUH, TPUTOHOMETPUYECKHUE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIWH HA OCH KOOPJHHAT, CIIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK IOJ00US TPEYTrOJIbHUKOB,
OTIpeICJICHHE TUIOMAIN TUIOCKUX (Uryp ¥ 00bEMa Tell.

buonoeus: »>nexTpudeckue SBICHUS B JKHBOW MpHUpoJE, KoyeOaTeabHbIC
JBUOKEHHSI B )KMBOW MPUPOJAE, ONTUUYECKUE SIBIICHUS B KUBOUW MPUPOJIE, TEUCTBUE
paauvanyy Ha )KUBbI€ OPraHU3MBbl.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsl CTPYKTypa TBEPJBIX
TeJl, MeXaHW3MbI 00pa30BaHUs KPUCTAIUIMUSCKON PEIIETKH, CIIEKTPATbHBIN aHAIH3.



l'eocpagpua: MarHuTHbIE TOJKOCA 3€MJM, 3aJ€Kd MarHuTHBIX pYI,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEICKa3aHUE 3EMIICTPSICEHUH.

Texnonozus: TNVHUM DJEKTPOIEpENady, TIEHEpaTOp IEPEMEHHOro TOKa,
IIEKTPOJBUrATENb, WHAYKIIMOHHAS II€4Yb, pajap, paJluONPHUEMHHK, TEJIEBHU30D,
anteHHa, tenedoH, CBU-neub, MpOEKUMOHHBIM amnmapar, BOJOKOHHAs OITHKA,
CoJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPE/IHEI'O OBIIIETI'O OBPA3OBAHU A

OcBoenune ydeOHOTO Tpenmera «Du3mKay HAa YPOBHE CPEIHErO OOIIeTro
00pa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIEUYUTHh JOCTHXKEHHUE CIICIYIOIIUX
JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yabTAaThl OCBOCHHUS yU4eOHOTro npeaMera « OU3uKay JTOJKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSAM POCCHICKOTO OOIIeCTBa, PACHIMPEHUE XKU3HCHHOTO
OIbITa M OMbITA JICATEIBHOCTH B MPOIECCE pean3allMi OCHOBHBIX HAIpaBJICHUN
BOCMUTATEJILHOMN AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMK 00YUJArOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX T'YMAHUCTUYECKUX H
JIEMOKPAaTUYECKUX I[IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B MHTEpPECax TpaxJAaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMHU B COOTBETCTBHH C
X QYHKIMSAMH U Ha3HAUYCHHUEM;

TOTOBHOCTb K TYMAaHUTApPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTDh POCCUHCKON TPaKIaHCKOW HIICHTUYHOCTH, TATPHOTHU3MA,;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00JIACTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMAThL OCO3HAHHBIC PEICHMUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JEeSITEILHOCTUA YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OyYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOYAsi 5CTETUKY Hay4YHOTO TBOPUYECTBA,
MPUCYIIETO (PU3UUECKON HayKe;

5) Tpy10BOT0 BOCIIMTAHMSI:



UHTEpPEC K Pa3IMUHBIM cdepam npodheccCHoHATbHON JeATeIbHOCTH, B TOM
YHCIie CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymen mpodeccru M peaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBL

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA TPOTSIKEHUU BCEH KU3HH,

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpPhI, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa FKOJOTMUECKUX MPodIieM;

IUTAHUPOBAHKE U OCYIIIECTBIICHUE IEUCTBUN B OKpYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHUS 1eJIeH YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuiupeHue ONbITa JEATEeIbBHOCTU HKOJOTMYECKON HaIlpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUN TI0 (DU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAay4YHOW JI€SITEJIBbHOCTH, TOTOBHOCTH B MpOIIECCEe
u3ydyeHus: (U3UMKH  OCYILIECTBJISITh  MPOEKTHYID U HCCIEIOBATENIbCKYIO
NeSATEIbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3oBble Jloru4eckue AeiicTBUs:
CaMOCTOSITEIBHO  (OPMYJIMPOBATh M aKTyaJIM3HPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICTIATh IENIM JIeATSIBHOCTH, 3a/1aBaTh TapaMeTpbl W KPUTCPHU HX
JTOCTHKCHHS,
BBISIBJISITH ~ 3aKOHOMEPHOCTH M TPOTHBOPEYHMSIT B  pacCMaTPHUBACMBIX
(U3HYCCKUX SBIICHUSAX;
pa3pabaTeiBaTh IUIAH pEIICHHS TMPOOJIEMbI ¢ YYETOM aHAU3a MMCHOIIUXCS
MaTepHUaJbHBIX U HEMaTePHATLHBIX PECYpPCOB;
BHOCHTb KOPPEKTHBBI B JCATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3y/IbTATOB
ICJISIM, OIICHUBATh PUCKH TIOCIICICTBUN ACATCILHOCTH;
KOODJAMHHPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BHUBaTh KPEATHBHOE MBIIIJICHUE MPU PEIICHUH KU3HCHHBIX TIPOOJICM.
Ba3oBbie ncciie10BaTeIbCKHE AeiiCTBHUS:
BJIJICTh HAYYHOH TCPMHHOJIOTHCH, KIFOYCBBIMU IOHATHAMH W METOJIaMH
bu3NYeCKO HAYKU;



BJIaJIeTh HABBIKAMH y4EOHO-HCCIIEIOBATEIbCKON U TIPOSKTHOM JIeATEIILHOCTH
B obnactu (pu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETFHOMY TIOUCKY
METOJIOB peuIeHHs 3a7ad (U3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO0B TIO3HAHUS;

BIaJeTh BUAAMU JEATCIBHOCTH TIO TIIOJIYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAlNY, MPEoOpPa3OBaHUI0 W TPHUMEHEHHUI0O B PAa3IMYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YHCIIC TIPH CO3JIaHIH YI€OHBIX IPOEKTOB B 001aCTH (DU3HKH;

BBISIBJISITh  TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3aaady,
BBIJIBUTATh TUMOTE3y €€ pEeLIeHHs, HAXOAWTh apTyMEHTHI I OKa3aTelbCTBA
CBOMX YTBEPIXKIICHUH, 3a/1aBaTh MapaMeTpbl U KPUTCPUH PEILICHMUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHHUS 3a7add  pe3yabTaThl,
KPUTUYECKH OIICHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIOBUSX;

CTaBUTh U (HOPMYyITUpPOBaTH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOMN
JESITeIbHOCTH, B TOM YHUCIIE TIPU U3yYeHHUH (DUBUKU;

JlaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh MMPHUOOPETEHHBIH OTIBIT;

yMETb TI€PEHOCUTh 3HaHUSA 1O (uU3MKe B MPAKTHYECKyl0 00JacTb
KU3HEJCATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE UCH, TIPE/IaraTh OPUTHHAIBHBIC TIOJXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 331a9H, TOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanueii:

BJIaJIeTh HaBBIKAMU TOJy4eHHUs MHGOpMAIUN (HU3MYECKOTO COJICpPKAHUS W3
UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBISATh IOUCK, aHAJM3,
CHUCTeMATH3aIMI0 ¥ WHTEPIpEeTauio WHGOPMAIMK Pa3IUYHBIX BUAOB U (GopM
NPEICTABICHNUS;

OLIGHUBATh JJOCTOBEPHOCTh MH(OPMAIIUH;

UCIIONIb30BAaTh  CPEICTBA  HMH(DOPMALMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B pPEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aI[MOHHBIX
3amad ¢ coOMoAcHUEM TpeOOBaHWK JPTrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, PECypcoCOEpeKeHHsl, TMPABOBBIX M JTUYECKUX HOPM, HOPM
uH(GOPMAITMOHHON O€30MacCHOCTH;

cO3/1aBaTh TEKCTHl (PU3UYECKOTO COJACPKaHUS B PA3IUYHBIX (Qopmarax c
y4€TOM Ha3Ha4YeHUs WHPOPMAIMH U IIEJICBOW ayIUTOPUH, BHIOMPAs ONITUMAIEHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTnU3alllu.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYIIIECTBJIIATH OOIIEHNE HA YPOKax (M3UKU U BO BHE-YPOUHOU JACATEIHHOCTH;
pacmo3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd ®  CMATYaTh
KOH(DIIUKTBHI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
S3BIKOBBIX CPEJ/ICTB;

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U UHIUBUIYAIHHOMN
padoTHI;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JIEUCTBUM C ydy€TOM OOIIHUX
MHTEPECOB U BO3MOXKHOCTEH KaKJ10T0 YjeHa KOJIJIEKTUBA;

NPUHUMATh I[€JM  COBMECTHOM  JEATENIbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ NOCTHXKEHHIO: COCTAaBIISITh IUIAH JCWCTBUI,
pacnpenenarth pojaud ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOM palOThI;

OIICHMBAaTh KauyeCTBO CBOErO0 BKJAJa M KaXKJOr0 y4YacTHHKA KOMaHIbl B
001U pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaratb HOBBIE TPOEKTHI, OLICHUBATh UJEU C TO3UIMUA HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTHY;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYyalUsIX, POSIBIIATh TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIC JeHCTBHSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYHIECTBJISATh MMO3HABATENbHYIO JAESITEIBHOCTh B OOJACTH
(GU3MKU U aCTPOHOMMHM, BBISABJIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHEBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUS PAcUYETHBIX M KAa4eCTBEHHBIX
3aj]1a4, TUTaH BBIIOJIHEHHUS MTPAKTHUIECKON paboThI ¢ yU€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TPEINOYTSHH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKU yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MIPEANOYTECHUH;

Jenatb OCO3HaHHBIM BBIOOp, apryMeHTUpOBaThb €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HPYAMLMUA B 00JacTu
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIIM;

BJa/JI€Th  HABbIKAMU  IO3HABAaTEJbHOM  pedieKkcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJbTaTOB U
OCHOBaHMI;

UCTIOJB30BaTh MPHUEMBI PeQIEKCUN ISl OIICHKH CHUTYaIluH, BHIOOpa BEPHOTO
peuieHus;



yMEThb OIICHUBAaTh PHUCKH W CBOEBPEMEHHO IPUHUMATh pPEHICHUS II0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHMX IPU aHAIM3E pPe3yIbTaTOB
NeSATEIIbHOCTH,

PUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKH U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHMX IPU aHAIM3E pPe3yIbTaTOB
JESTCIIbHOCTH,

MPU3HABATh CBOE MTPaBO M MPABO APYTHX HA OMIMOKH.

B mporecce mocTmKeHUS JTHMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMBbI
no ¢Gu3MKe JUISI YPOBHS CpEIHEro oOIero oOpa3oBaHHMs y oOOydaromuyxcs
COBEPIICHCTBYETCS SMOIMOHAJILHBIN HMHTEIIICKT, TIPEATOIarafoIIHA
c(hOpMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJICTh HAINPABIICHUS Pa3BUTHS COOCTBEHHON dMOIMOHAIBHOMN Chephl,
OBITb YBEPECHHBIM B ce0e;

CaMOPETYJUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIOCOOHOCTh aJalnTHPOBAThCI K
AMOITMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONMIEH CTPEMIICHUE K JIOCTHIKCHHIO LM U
yCHexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAOMIEH CITIOCOOHOCTh MIOHUMATh AYMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBAaTb €ro IPU OCYIIECTBICHUU OOINEHHS, CIIOCOOHOCTh K
COYYBCTBHUIO M COTICPEIKUBAHHIO;

COITMATBHBIX HABBIKOB, BKIFOUAIOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIIOIBMH, 3a00TUTHCS, TIPOSIBIISITh MHTEPEC U pa3periaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K xonuy oGydenuss B 10 kyacce mpeaMmeTHblE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb C(POPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (UMK B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAPTHUHBI MHpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B PAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TpaHULIBl MPUMEHEHHUS W3YYEHHBIX (U3MYECKUX MOJIENICH:
MaTepuajabHas TOUKa, MHepLUHUalbHas CUCTeMa OTCUYETa, a0COJIIOTHO TBEPAOE TEJIO,
WJICAUTBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )XKUIAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsi]] IPU PEHICHUH PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3NUYECKUE SIBJICHUS (IPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOCHUSA BEIIECTBA U



ANEKTPOJUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKECHUE,
CBOOOJHOE TAJICHUE TeJl, BMXKCHUE IO OKPY>KHOCTH, UHEPIHS, B3aUMOJICHCTBUE
ten, nuddy3usi, OpOyHOBCKOE IBIKEHHE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX Te,
u3MeHeHne o0bEMa TeJl MpU HarpeBaHUU (OXJIAXKIEHUU), TEIUIOBOE pPaBHOBECHE,
UCIIapEHHE, KOHJCHCAIUs, IUIABIICHUE, KPUCTAJUIM3AlUs, KUIICHHUE, BIIA)KHOCTh
BO3/lyXd, MOBBIIICHUE JABJIICHUA ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/E,
CBSI3b MEXAY MapamMeTpaMHu COCTOSIHUA Ta3a B M30MPOLECCAX, IEKTPU3ALUS TE,
B3aMMO/JICHCTBUE 3aPsJIOB;

OTKCHIBATh MEXAHUYECKOE JBIKCHHE, MCIOJIb3Yys (PU3NYECKHUE BEIUUMHBI:
KOOpJMHATa, IIyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJia, CHIIa,
MMITYJIbC TE€JIa, KHHETUYECKAasd dHEPrusi, MOTCHUUAIbHAA YHEPIUsl, MEXaHUYECKas
pabota, MexaHWYECKas MOIIHOCTh, IPU OINWCAHWHM TPABUILHO TPAKTOBAThH
(GU3UYECKUI CMBICT HCHOJIb3YEMbIX BEJIUYMH, MX OOO3HAUYCHUS U EJUHUIIBI,
HAXOJIUTh (OPMYIIbI, CBS3BIBAIONIME JTAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU
BEJINYMHAMU;

OIMCHIBATh HM3YYCHHBIE TEIUIOBBIE CBOWCTBA TE€J W TEIUIOBBIE SIBICHUS,
UCTIOJIB3YST (DM3UYECKUE BEJIMYWHBI: JaBJICHUE Ta3a, TEMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOrO JBHXKEHUS MOJIEKYJI, CPEIHEKBAIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA HSHEprus, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JEUCTBHUS TEIUIOBOTO JBUTATENA; MPU OIMUCAHUU
NPaBWIbHO TPaKTOBaTh (DU3WYECKUI CMBICH HCHOJIB3YEMbIX BEIUYMH, HX
0003HaUeHUS W EOUHUIBI, HAXOAWUTh (OPMYJbI, CBSI3BIBAOIINE JAHHYIO
(bU3UYECKYIO0 BEJIMYMHY C IPYTUMH BEJIMUYUHAM;

ONMUCHIBATh U3YUEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U IIEKTPUUYECKHE
sIBJICHUS (TIPOLIECCHI), UCTONB3Ysl (DU3NUECKUE BEIUYUHBIL: DJICKTPUUYECKUM 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSKEHHOCTH I0JI, TOTEHINAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONUCAHUM TPABWIBHO TPAKTOBATh (PUIUUYECKUM CMBICT HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHMS] M €IMHHUIIBI; YKa3biBaThb (HOPMYIIbI, CBS3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMYUHAMU;

aHAJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SBJICHUS, UCIOIB3Yd (PU3HYECKUE
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMUpHOTO TsAroTtenus, I, II u 11 3akonsr HeroToOHa,
3aKOH COXPAaHCHHMS MEXAHWYECKOW DHHEPIHH, 3aKOH COXpPAaHEHHS HMITYJIbCa,
NPUHLHUI CYNEPHO3ULUNA CHJI, HPUHIUII PAaBHONPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJICKYJI C
a0COJIIOTHOM TeMIlepaTypoM, MEePBbIN 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiga, 3akoH KylloHa, mpw 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYIHPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) NPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TPHUHIMMBI JEWUCTBUA MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3anyaTh YCJIOBHUS MX OE30MACHOTO HCIIONH30BAHHS B
TIOBCEIHEBHOM JKU3HHU;

BBITIOJIHATD JKCIEPUMEHTHI IO UCCIEJAOBAHUIO (DU3WYECKUX SBJICHUM U
IIPOLIECCOB € HCIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX W3MEPEHHN, IIPU 3TOM
dbopMmynupoBaTh mpoOiieMy/3aady W THIOTE3y y4eOHOTO DKCIIEpHUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO OOOPYAOBaHHWSA, MPOBOIUTH OIBIT U
bopMyIHpOBaTh BHIBOIHI,

OCYIIECTBJISITh MPSIMBIE U KOCBEHHBIE U3MEPEHUST (GU3UUECKUX BEIUYHH, IIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIOCOO HM3MEPEHHs U MCIOJIb30BaTb HM3BECTHHIC
METO/bI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIYy  (QU3WYECKUMHU  BEIMYMHAMH  C
UCIOJIb30BAaHUEM TPSMBIX HM3MEPEHUI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpOBaTh PE3YNbTATHl IMOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JI€ Ta0JIUII U TpaUKOB, eNIaTh BEIBOABI IO pe3ysIbTaTaM UCCIICI0BAHMUS;

coOo1aTh TpaBmiIa 0€30MaCHOTO TPyZa MPU MPOBEICHUU HCCICIOBAaHUN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-HCCIIEeIOBATENbCKOW U TPOCKTHOM
JESTEJIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000py/I0BaHUS,

pemate pacy€THbIE 3aJa4d C $BHO 33aJaHHOW (DU3MUECKON MOJIENblo,
UCIO0JIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4i
BbIOMpaTh (PU3UYECKYI0O MOJEINb, BBIACIATh (PU3UUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOuMbIE JIJIsl €€ pelIeHHUs, MPOBOJUTh PAcy€Thl U OLIEHHWBATH PEaIbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3UUECKON BEIIMYMHBI,

penaTh Ka4eCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUYUBYIO
LEIMOYKY pPacCyX JEHUN C OMOpOMl Ha HM3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nUecKue IBICHUS;

UCMOJb30BaTh ~ MpPU  PEIIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U TIPEJICTABJICHUS y4eOHOW W HAyYHO-TOMYJISIPHON MH(POpPMAIUH, MOJTYICHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMylo HH(OPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0O MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCTIOJb30BaTh TEOPETHUYECKHE 3HAHWS MO (PU3MKE B MOBCEAHEBHOW KU3HU
U1t obecrieyeHus: 6€30MacHOCTU MPU OOPALLEHUH ¢ MPUOOpPaMHU U TEXHUUYECKUMHU
yCTpOMCTBAMMU, JJIsl COXPAHEHUS 3/10POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
NIOBEJICHUS B OKPYXKAIOILEH Cpee;



paboTaTh B TIpYyHNE C BBIIOJHEHUEM pAa3jMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PAIMOHANIBHO PACIpPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATH
BKJIAJ] K&XKJI0OT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMATPUBAEMON MIPOOIIEMBI.

K xonumy oOydenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YHAIOLIMXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKKM B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOU KAPTHUHBI MHpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B INPAKTUYECKOW IEATEIBHOCTHU JIFOAEH, LEIOCTHOCTh U E€IUHCTBO
($u3nyecKoil KApTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUA W3YYCHHBIX (U3MUECKUX MOJICIICH:
TOYEYHBIA IIEKTPUYECKUN 3apsAl, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, SACpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJETh aTOMHOTO siipa MPH PEIIeHUH (PU3NIECKHIX
3a/1ay;

pacrno3HaBaTh (pU3NUYECKUE SBJICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHA U KBAHTOBOW (PM3UKH: 3JIEKTPUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHWCTBUS TOKA, B3aUMOJCUCTBHUE
MarHuTOB, 3JIEKTPOMAarHUTHAs WHAYKOUSA, JEHCTBHE MAarHUTHOTO IIOJS Ha
IOPOBOJAHUK C TOKOM M JIBWXKYIIUMCS 3apsl, 3JEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, NPSAMOJIMHEHHOE pPAacHpOCTPAHEHUE CBETA, OTPAXKEHME, IPEIIOMIICHHUE,
uHTepdepennmsi, audpakuus ¥ TONMApHU3AIMSA  CBETa, JUCIEPCUS CBETa,
doTornexrpudeckuii 3ddexr (hororddexr), cBeToBOE NaBlieHNEe, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAs M UCKYyCCTBEHHAas

PaaUOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  NIPOBOJUMOCTb  PAa3JUYHBIX  Cpel) U

3JIEKTPOMArHUTHBIC SIBICHUS (IIPOLIECCHI), UCIOJIb3YSd (U3MUYECKUE BEJIMYUHBIL:
IEKTPUYECKUM 3apsis, CHJIa TOKA, JIEKTPHUUECKOE HAaNpPSDKEHHE, JJIEKTPHUYECKOE
COTIPOTUBIICHUE, PA3HOCTh MOTECHIIMAJIOB, AIEKTPOABIDKYINAsl cujia, paboTa TokKa,
WHAYKIUS MarHuTHOTO TMoJjsi, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTh
KaTyIIK{, HEPrUsl 3JEKTPUYECKOTO M MAarHUTHOrO IMOJ€H, MEpPUOJ M YacToTa
KoyseOaHuil B KoJjebaTeJbHOM KOHType, 3apsJl M cujga TOKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMATHUTHBIX KOJeOaHUW, (OKYCHOE paCCTOSIHHE U
ONTHYECKasl CHUJia JUH3bI, TPU ONMCAHUU MPABWIBHO TPAKTOBAaTh (HHU3UUECKUN
CMBICIT HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W E€IUHULBI, YKAa3bIBaTh
(GopMyJibl, CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIUMYMHY C JIPYTUMHU
BEJINYMHAMU;

ONMCHIBATh H3YUYCHHBIE KBAaHTOBBIC SBJICHUS M IPOLECCHI, HCIOJIb3Ys
(u3MYECKrEe BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U



JacToTa CBETa, SHEPrUsl M UMITYJIbC (DOTOHA, MEPHO]T TIoJIypacnasa, SHePrus CBI3U
aTOMHBIX SIZIEp, TPH OIMMCAHWW TPABUIBHO TPAKTOBATh (DH3WUCCKUN CMBICH
WCIIOJIb3YeMBIX BEJIMYMH, WX OOO3HAUCHWS W CIWHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIWYMHY C JPYTUMHU BEIUYHMHAMH,
BBIYHCIIATh 3HAUCHUE (PU3UUECKON BETUUMHBI;

aHAJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SBJICHUS, UCIOIB3Yd (PU3HYECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJLICILHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHJYKIIMH, 3aKOH NPSIMOJIMHEHHOTO PaclpOCTPaHEHUS CBETA, 3aKOHbI OTPAXKECHUS
CBETa, 3aKOHBI NPEJIOMJICHHS CBETa, ypaBHeHHE OMWHIITeWHa mAs dorodddekra,
3aKOH COXPAHEHUsS SHEPrUH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXPAHECHUS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPaHEHHsS MAacCOBOr0 uuciia, MocTyiatel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKCHHE U YCIOBHUSA (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

OTIPE/ICIISITh HAMPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh M ONMCBHIBATh HM300PAKECHHE, CO37aBaeMOE IUIOCKHM 3EpKajoM,
TOHKOM JIMH301;

BBITIOJTHATh DKCIIEPUMEHTBI I10 MCCIIEAOBAaHUIO (DU3UYECKUX SBJICHUN H
MPOIIECCOB C HCIOJB30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopMynupoBaTh MmpoOJIeMy/3aMady ¥ THUIOTE3y y4eOHOTO DKCIIEpHUMEHTA,
coOupaTh yCTaHOBKY M3 TPEIIOKEHHOTO OOOpYIOBaHHS, IMPOBOIUTH OIBIT U
GhopMyIHpPOBaTh BHIBOIHI,

OCYIIIECTBIISTh TPSIMBbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3MUSCKUX BEIWYHH, ITPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS W HWCIOJIh30BATh H3BECTHBIC
METO/1bl OLICHKH MOTPEIIHOCTEH U3MEPEHUI;

HCCJIEIOBATh 3aBUCHUMOCTH (DH3UYECKUX BEJIWYMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH: MPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIWYMH B BHUAC TAOJHIl H
rpauKOB, ACIaTh BHIBOJGI ITO PE3yabTaTaM UCCIIEIOBAHMS;

coOmoaaTh MpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUH HCCISIOBaHUMN B
paMKax ydeOHOro HIKCIEepHMEHTa, Yy4eOHO-HMCCIeIOBAaTeIbCKON W IMPOEKTHOM
JIEATEIIBHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPaTOPHOIO
000pynOBaHuU4,

pemate pacu€THbIE 3aJa4d C SBHO 3aJaHHON (U3WYECKOM MOJCIbIO,
UCIIOIB3Ys (HU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4d
BBIOHpaTh (DU3UUYECKYI0 MOJIEIb, BBIACIATh (DU3UUECKUE BEIUYUHBI U (DOPMYIIBI,



HEOOXOauMbIE JJIsl €€ pelIeHHUs, MPOBOIUTh PAcu€Thl U OLIEHHWBATh PEaTbHOCTh
NOJIYYEHHOTO 3HAYECHUS (PU3NUECKON BEJINYMHBI;

penaTh Ka4eCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUYUBYIO
LEIOYKY PAacCy JEHUI C ONOpPOM HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue sBICHMUS;

UCTIONB30BaTh ~ MPH  pPEIICHHH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U TIPEJICTABJICHUS y4eOHOW W HAyYHO-TIOMYJISIPHON MH(POPMAIUH, MOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMALIHIO;

OOBSCHATH MNPUHLMIBI JEHUCTBUS MAIUMH, OPUOOPOB U TEXHUYECKHX
YCTPOICTB, pa3nuyaTh YCIOBUSA WX 0€30MaCHOTO MCIOJIb30BAaHUS B MIOBCETHEBHOM
KU3HU;

NPUBOIUTH MPUMEPHI BKIIaJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTH;

UCTIOJb30BaTh TEOPETHYECKHE 3HAHWS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
1Tt oOecrieueHus: 6€30MacHOCTH MPHU OOPALICHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU
yCTPOMCTBAMMU, JJIsl COXPAHEHUS 3/10POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpYyHNE C BBIIOJHEHUEM pPAa3jMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMBbl, PAIMOHANIBHO PACIpPEAeTsaTh OOS3aHHOCTH U
IUTAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aIEKBATHO OIICHUBATh
BKJIAJ] K&XKJI0OT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/nn P Kontpoabubl | I[lpakTuyeckn (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThl e padoThI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITO3HAHUSA
bubmuoreka [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O [TO3HAHUS 1 0 0 hitps://m.cdsoo.r/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemariia 1 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 11 1
Hunanka https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 7 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 29

Pa3nea 3. MOJIEKVYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 bubnnorexa [IOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 0] 7 1
CHOBBL TCPMOAMHAMHIKH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 0 bubnuoreka [JOK

dazoBrIe IEPEXO0abl

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



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

Hroro no pazneny

16

Pa3nea 4. JIEKTPOJUHAMUKA

bubmuoreka [JOK
4.1 JeKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
ITocTOSIHHBIN 3JIEKTPUYECKUI TOK. TOKH B bubnuorexa [JOK
4.2 12
pa3JIMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbIie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOJIUHAMUKA
11 MarunuTtHoe noJjie. JIeKTpOMarHuTHast 1 | ) bubnnorexa [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHUE U JIEKTPOMAarHUTHBIE 2 0 bubnunoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
)9 MexaHU4eCKHUE U JIEKTPOMAarHuTHbIC 2 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
23 13 0 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 29

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CTIEITUATTBHON TEOPUHI 4 1 bubnnorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKU 2 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢



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

bubnnoreka [IOK
4.2 4
Crpoere aroma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 8
TOMHOC A7pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 14

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNIEMEHTHI aCTPOHOMUU M acTPOhHU3UKH 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061aroiiee TOBTOPEHHE 3 ngg;ﬁfg;gﬁ% 41c97c
Hroro no pazneny 3
PesepBHOe Bpemst 0
OBIIEE 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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Tema ypoka Konrpoan | IIpakruyec fl[:;:en uugposeIe
n/n Beero HbIE KHe oOpa3oBaTejibHbIE
padoThI padoTbI o pecypchl

| ®usuka — Hayka o npupoje. Hayuneie 1 bubnnorexa [JOK
METOBI ITI03HAHUA OKPYIKAIOIIETO MUPaA https://m.edsoo.ru/ff0c32¢2
Mexannueckoe JBHKEHUE.

) OTHOCHTEIIBFHOCTh MEXaHHYECKOTO 1 bubmuoreka [JOK
nerxeHus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

3 PaBHOMEpHOE IPAMOJIIMHEWHOE JBUKEHUE. 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c3620

4 YpaBHEHHE PABHOMEPHOTO MPAMOJIUHETHOTO 1 bubamnorexa [JOK
JBUKCHUS https://m.edsoo.ru/ff0c372¢

5 MrHoBeHHas U CPEHsIS CKOPOCTb. 1
CrnoxeHue CKOpoCTeH.

6 VYckopenue. JIBuxeHue ¢ HOCTOSHHBIM |
YCKOPEHHUEM.

7 VYpaBHEHUsI paBHOYCKOPEHHOTO JIBH>KECHHUSI. |
CBo0OOHOE TTaZICHHE Tel.

g JIBr>KeHre ¢ TIOCTOSTHHBIM YCKOPEHUEM |
CBOOOJTHOTO TIAJICHUSI.

9 KpuBonuneiinoe nBmxenue. /Iprxenne 1 bubmuoreka [JOK

MaTepUalbHON TOYKHU 110 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada



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

10

Pemenne 3aJa4 110 KHHCEMAaTHuKe.

11

OcHoBbl kuHeMaTuku. Kontposnbnas pabota

OcHoOBHOE YTBCPIKACHUC MCXAaHHUKHU. Cuna.

12
Macca.
13 WNuepunanphelie cuctemsl orcueTa. [lepBriii bu6nuoreka [IOK
3akoH HproToHa https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [IpuHuun cynepno3unuu
14 cui1. Bropoit 3akoH HII))IOTOHa ilm ’ bubmorexa HOK
) p B a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOUKU
15 Tpernii 3akoH Hpr0TOHA 7151 MaTepUATIbHBIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3bed
16 [Tpunnun oTHOcHTENbHOCTH [ anmuies u
HCO.
17 Cuutbl B ipupoze. 3aKOH BCEMUPHOTO bubnnorexa [JOK
Tsrorenus. Crina TSHKECTH. https://m.edsoo.ru/ff0c3d00
18 [IepBas kocmu4eckast CKOpocTb. Bec u
HEBECOMOCTb.
bubmuoreka [JOK
19 C .3 I'yka. B
H1a YIPYTOCTH. JaKOm 1 yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgdumuent tpenns. Cuna
20 corl OTII?IBJIGHI/H[ 1 ?/1(1) BI/I)KGHI/II/II) TeNa B bubmorexa HOK
P pH https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIU Ta3e
21 Pewrenue 3a1au Ha AMHAMUKY.
” JlnHaMuka MaTepuaabHON TOYKH. bu6mmorexa [{OK
KontposbHas padoTa. https://m.edsoo.ru/ff0c41a6
3 Hmnynbc MaTepruaibHOW TOUYKH, CUCTEMBbI bu6nuoreka [IOK

MaTepUaIbHBIX TOYEK. MIMIynbC cuiibl. 3aKOH

https://m.edsoo.ru/ff0c43d6



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

COXpaHEHUs UMITyJIbCa. PeakTuBHOE
NIBIDKEHHE

24

PaGoTa 1 MOLLIHOCTH CHJIBI.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

25

Kunernueckast sHeprus MaTepuagbHON
ToukH. Teopema 00 U3MEHEHUHU
KMHETUYECKOM SHEPIUU.

26

[TorenumanbHas sHeprus. [loreHnnanpHas
SHEPrus ynpyro 1epopMUpOBaHHOMN
npykuHsl. lloTeHmanbsHas sneprus tena
BOJIN3M OBEPXHOCTHU 3eMIIn

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

27

[ToTeHumanbHble U HEIOTEHIUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMTOTEHIIMABHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON DHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKOHN JHEPTUn

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c¢

28

Jlaboparopnas padota «3ydyenue 3akoHa
COXpPaHCHUA MeXaHUYECKOU OHEPTUn»

29

KonTponbnas pabota no teme «KnnemaTtuka.
JuHamuka. 3aKOHbI COXpPaHEHHUS B
MEXaHHUKE»

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

30

OCHOBHBIE TIOJIOXKEHUST MOJICKYJISIPHO-
KHHETHYECKOW TeopuH. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

31

XapakTep IBHKCHUS U B3aUMOICHCTBUS
4yacTHIl BeliecTBa. Moien CTpOSHHsI Ta30B,
KHUIKOCTEH U TBEPABIX TEI

32

Macca monekyn. KonnuecTBo BemecTsa.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

[TocTostnuast ABoraapo

WUneanpusriii raz 8 MKT. OcHOoBHOE

bu6mmorexa [{OK

33 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde

34 TemnnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. llkana temneparyp Llenscus
AOcooTHas TeMIiepaTypa Kak Mepa

35 CpeAHEN KUHETUYECKON SHEPTIUU ABUKECHUS bubmuorexa [JOK
MOJIEKYJI. YpaBHEHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona

36 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

37 Jlaboparopnas paboTa « IKciepuMeHTaIbHAS
npoBepka 3akoHa I'eii-JIroccaka»

18 H3omnporiecchl B uAealbHOM ra3e U UX bu6mmorexa [{OK
rpaduvecKoe mpeIcTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TepMOJUHAMUYECKON

39 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KonuuecTtBo Temnotel u pabota. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJHOATOMHOIO UJI€aJIbHOTO Tra3a

40 Bunael rerionepenaun. @a3oBbie nepexosbl. bubnnorexa [JOK
YpaBHEHHE TEIJIOBOTO OalaHca. https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTb BEILIECTBA.

41 KosuecTBO TENMIOTHI MpHU TEIIIONIEpEAYE. bubmorexa HOK

. https://m.edsoo.ru/ff0c5¢36
AnunabatHblil nporecc. Pemenue 3anay.

47 [IepBb1il 3aKOH TEPMOAMHAMUKH U €T0 bu6numoreka LIOK
IIPUMEHEHNE K U30IIpoLIEcCcCaM https://m.edsoo.ru/ff0cSefc

43 HeoOpatumocTs npo1ieccoB B MPUPOJIE. bubnuorexa [JOK

Bropoii 3akoH TepMOJIMHAMUKH

https://m.edsoo.ru/ff0c6230



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

[Tpuniun nevicteus u KII/ TernmoBoi

bubmuoreka [JOK

44
MAaIlITHBI https://m.edsoo.ru/ff0c600a
KonrponsHas padora o Teme

45 «MounekynspHas pusuka. OCHOBbI bubmmorexa [IOK

yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKID)
OJekTpu3anud Tejl. DIeKTPUIECKUH 3aps.
46 JBa BI/II)L[a IEKTPHUUYECCKHUX fa SIIOB 3aK1:)H bubmorexa LHOK
p p ' https://m.edsoo.ru/ff0c6bee
COXpaHEHUs JICKTPUUCCKUX 3aPSIO0B.

47 B3aumopeiictBue 3apsnoB. 3akoH KyioHa. bu6mmorexa [{OK
To4deuHbIi JIEKTPUUYECKUH 3apsi https://m.edsoo.ru/ff0c6ces
Harnpsx€HHOCTB 2JIEKTPUUECKOTO MOJIS.

48 [TpuHIUD CYIEPIO3ZUIIAUA DIEKTPUUESCKUX bubmorexa LHOK

P o YHeP . P https://m.edsoo.ru/ff0c6df2
nosiert. JInauu HanpsHKEHHOCTH
Pemenue 3anay no teme "HanpsikeHHOCTD
49 anexkTpuyeckoro nosst. [puHnun
CYNEPIIO3UINH ToJieih"
ITpoBOAHUKY U OUDIEKTPUKH B
50 311peKT OCTaTUYECKOM HOFJ)IG bubnnorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
PaboTa cuit 2IeKTPOCTAaTHYECKOTO OIS,
51 ITorenmuannpHas >ueprud . [lorennuan Bubmorexa TOK
P ’ | https://m.edsoo.ru/ff0c600
Pa3nocts moreHnuaios
CBsi3b MEXly HAPSHKEHHOCTHIO
52 3JIEKTPOCTATHUYECKOTO MOJISl U Pa3HOCTHIO
IIOTEHI[AAIOB.
bubmuoreka [JOK
53 Onexkrpoémrocth. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
54 DNeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpa. bubnuorexa [JOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126

OHeprus 3apsKEHHOr0 KOHAEHCATopa.
[IpuMeHeHne KOHIEHCAaTOPOB.

https://m.edsoo.ru/ff0c72c0

55

[IpuHIMT IEUCTBUS U MPUMEHEHHE
KOHJIEHCAaTOPOB, KOIMUPOBAJIILHOTO amapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIICHHE JJICKTPOIIPHOOPOB

56

OcHOBBI 35teKTpocTaTuku. KOHTpOIbHAS
pabora.

57

QHCKTpI/IquKI/Iﬁ TOK, YCJIOBU:A €TI0
CYILICCTBOBAHMUA. IlocTrossuubIN TOK. CHa
TOKa. HaHpH)KCHI/Ie.

58

3akoH OMa Ju1s y4acTKa LIETH.
ConpoTuBieHuE.

59

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOIHUKOB.
Jlaboparopuas pabora «3ydcHue
CMEIIIAHHOTO COCTHHEHHSI PE3UCTOPOBY

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7410

60

PaboTa 1 MOITHOCTB JIEKTPUIECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

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

61

3axon Oma Ju1s [OJIHOM (3aMKHYTOH)

aeKTpudeckon nenu. Koporkoe 3ambikaHue.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

62

Jlaboparopnas padota "Uzmepenue I/(C
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIECHUS"

63

3aKOHBI TOCTOSTHHOTO TOKa. KOHTpOsIbHAS
pabora.

64

DNeKTpOHHAs! TPOBOJIUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHHUS



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

METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOJIUMOCTb

65

[TomynpoBOIHUKH, UX COOCTBEHHAs U
IpuUMecHas rpoBogumoctb. CBoiicTBa p—n-
nepexoza. [loaynpoBoHIKOBBIE TPHOOPHI

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

66

OnexTpuueckuil TOK B BakyyMme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

67

DNeKTpUYECKH TOK B pacTBOpax u
pacmiiaBax 3JIeKTPOJIUTOB.
DNEeKTpOoNUTHYECKas! AUCCOLMALIMS.
DnekTponus

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c82ba

68

DJIEKTPUYECKUI TOK B razax.
CaMOCTOSTEILHBIA U HECAMOCTOSITEILHBIN
pazpsan. Monnus. [Inazma

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c84ae

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

11 KIIACC

KoanuecTBo yacos 1 DJIeKTPOHHBIE
ara
Ne T KoHnTpoJs uugposbIe
€Ma ypoKa HpaKanec H3Y4YeH
n/n Bcero HbIE oOpa3oBaTe/ibHbIE
KHe padoTpl | HA
padoThI pecypchl
MaruauTHoe nosie. BeKTop MarHuTHOM bubnmnoreka [JOK

HHAYKIUU. JIMHM MarHUTHOM UHAYKIIUHA

https://m.edsoo.ru/ff0c9778

JlelicTBME MArHUTHOTO TOJIS1 HA IPOBOJHUK C

) tokoMm. Crmita Amnepa. JlabopaTopHas pabora | 1 bubnmnoreka [JOK
«HccnenoBanne neCTBUSA IOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JlelicTBE MAarHMUTHOTO ITOJIS Ha
3 NBIDKVIYIOCS 3apsDKEHHVIO yacTuly. Cuiia 1 Bubmaorexa ITOK
ymy p y . Y https://m.edsoo.ru/ff0c9df4
Jlopenua. MarHutHbie CBOMCTBA BEUIECTBA.
4 DOnexkTpoMarHuTHas UHAYKIMS. [ToTok 1
BEKTOPAa MarHUTHON UHIYKIUH.
[Ipasuno Jlenna. JlaboparopHas padora
5 «I/IpCCJ'IeI[OBaHI/Ie HBHerm BlfeKT (I:MaFHHTHOﬁ 1 1 buGnnorexa LIOK
p https://m.edsoo.ru/ff0cal 50
WHIYKIHD»
6 OJ1C unaykiuu. 3aKOH 3JE€KTPOMarHUTHOU | 0 bubnmnoreka [JOK
AHIYKLHU. https://m.edsoo.ru/ff0c98fe
7 OJC nHAYKUMH B IBUKYLIUXCS | 0
MIPOBOJIHUKAX.
NHayKTUBHOCT. SIBI€HHE CAMOMHIYKIIUH.
g OJ1C camoMHAYKIIMH. DHEPTUst MAarHUTHOTO 1 bubnmnoreka [JOK

I1OJIAA KaTyIIKKU C TOKOM. 3J’I€KTpOMaFHI/ITHO€
I10JIC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiuCcTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,

IIEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO

9
AEKTPOABUraTENb, YCKOPUTENN
3JIEeMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TeYb

10 O6o6marmuii ypok «MarauTHoe mode. bubnmnoreka [JOK
ONeKTpOMarHuTHas HHIYKIIHS https://m.edsoo.ru/ff0cab82

1 KonTposnbHas pabora no teme «Maruutaoe bubnuoreka [IOK
noJie. DJIEKTPOMarHuTHasi MHAYKLHS» https://m.edsoo.ru/ff0cad58
CBoOOIHBIE MEXaHUUECKHE KOIeOaHusl.

12 ["apmonnueckue konedaHusi. Y paBHEHUE bubnmoreka [JOK
rapMOHHYECKHX KoJjiebanui. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUU

13 3aryxarolire 1 BbIHYKJICHHbIE KOJIeOaHusl.

Pe3onanc.
Konebarenbublit koHTYyp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B UeaIbHOM
14 KO0JIe0aTeIbHOM KOHTYPE. AHAIOTUA MEXKI buGnnorexa LIOK
ype. y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMHU
KOJICOaHUAMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPruU B UI€aTbHOM KOJeOaTeIbHOM bubmmorexa HOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBienue o 3aTyXarIMUX KOIeOaHUIX.

16 BoinyxeHHbIE MEXaHUYECKUE KOJICOaHMUSI. bubnnoreka [JOK
Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KojeOaHus

17 [lepemennsblit Tok. CUHYyCOUJAIbHBIN bubnuoreka [IOK

https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

TOKa. AMIUTUTYJTHOE U AEUCTBYIOLIEE
S3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

Tpanchopmarop. [IpousBoacTso, nepenaya u

18 noTpeOJIeHUE FIEKTPUIECKON SHEPTUU
VYeTpoiicTBO U MPAKTUUECKOE IPUMEHEHHE
19 3JIEKTPUYECKOTO 3BOHKA, F€HepaTopa bubnmnoreka [JOK
MEPEMEHHOTO TOKA, TMHUI https://m.edsoo.ru/ff0cc324
anekrpornepenad.Pemenne 3anau.
MexaHnyeckue BOJIHBI, YCIOBHS
20 pacnpoctpanenus. [lepuon. Ckopocts bubmmoreka [JOK
pacupoCTpaHEHUs U JJIMHA BOJHEI. https://m.edsoo.ru/ff0cca54
[lonepeunble U NPOJOJIBbHBIE BOJIHbI
71 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bu6mmoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” WnTepdepennus, nudpakius 1 mOIsIpU3aius
MEXaHUYECKUX BOJIH.
3 DNIeKTpOMarHUTHBIE BOJIHBI, KX CBOMCTBA U bubnmnoreka [JOK
ckopocTsb. [IIkana 371eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 DKcrnepuMeHTaIbHOE OOHApYyKEeHNE
3JIEKTPOMAarHUTHBIX BOJIH.
)5 [IpuHUUITBI pagUOCBA3HU U TEJIEBUICHUS.
PazBurtue cpencts cBsa3u. Pagnonokanus
26 Pewenne 3ana4 o reme
"DIeKTpOMarHuTHbIC KOJIeOAHUS U BOJTHBI"
27 KonTponsnas padora «KonebaHus u BOJTHBDY bubmmorexa HOK
https://m.edsoo.ru/ff0cc6f8
)3 [IpsimonHENHOE pacIpOCTPaHEHHUE CBETA B bubnmnoreka [JOK

OJAHOPOHOM cpene. TodyeuHblii HCTOYHHUK

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

csera. JIya cBera. CkopocTh cBeTa.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTPaXXCHUA

bu6mmoreka [IOK

29 cgeta. [locTpoenne n300pa>keHuil B MIIOCKOM
P P https://m.edsoo.ru/ff0cd4e0
3epKkaje
3akoHbl npenomMieHus csera. [lonHoe
30 BHYTpEHHEE oTpakeHue. IIpenenpHpIil yron buGnnorexa LIOK
YIp P P r https://m.edsoo.ru/ff0cd7{6
MOJIHOTO BHYTPEHHETO OTPaKEHUS
3l JlaboparopHas pabota «/3mepenue bubnmoreka [JOK
MOoKazaTels MPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenne n3odpaxeHuil B IMH3E.
32 ®opmyJia TOHKOM JTMH3BL. Y BEIIMYCHUE bubmmorexa [IOK
pMy ’ https://m.edsoo.ru/ff0cddle
JIUH3BI
JlabopaTtopHas pabora «Onpenenenue
33 ONITUYECKOH CHITBI U (POKYCHOTO PACCTOSHUS
coOMparoIIel JTUH3bI
34 Hucnepcus ceeta. CIIOKHBIN cOCTaB 0€II0ro
ceera. LIBer.
35 Untepdepennus csera. udpakius cera. bubmmoreka [JOK
Judpakuronnas pemérka https://m.edsoo.ru/ff0ced22
36 Pemenue 3anay no teme "Uutepdepenius u
nudpakmus ceera'
37 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
13 Bunpl uznydyenuii. UctouHuku cBeTa.
CHexTpsl U CIIEKTPaIbHbIN aHAJIN3.
39 "HaOGnroieHue CIUIONIHOIO U JIMHENYATOr O

cnektpoB" JlaboparopHas paboTa.



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

40

[IIxana 31eKTPOMarHUTHBIX U3IIy4YECHHM.

rpaHI/IHH IMPUMCHUMOCTHU KJIAaCCUYECKOM

bubmuorexa [JOK

41 T I
MexaHuk. [locTynatel cienuanbHOM TEOPUN hitps://m.cdsoo.ru/FROCHR62
OTHOCUTEIBHOCTH
4 OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3aMe/IJIeHUe BpEMEHU U COKpAIlleHUE JTUHBI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOU
43 vacTulbl. CBA3b MAcCHI C D)HEPTHEN U buGmnorexa LOK
TLbL. p https://m.edsoo.ru/ff0cfc68
MMITYJIbCOM. DHEPrus MOKOs
44 KonTponsnas padorta «Ontuka. OCHOBbI bubnuoreka [IOK
CIIELIMATIbHON TEOPUU OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0cf6£0
dotorpdexT. 3akonn! hotodddexra.
45 % aBHg)Ii)/Ie QﬁHMTeﬁH(i) TSt ig)ma(b(bema bubamorexa LOK
P a ' https:/m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» porodrpdexra
46 ®otonbl. ®opmyna [lnanka. DHeprus u bubnmnoreka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
Monens atoma Tomcona. OTBITE
47 Pesepdopna o paccessHUIO 0-9acTH bubmorexa [IOK
POOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas Mojieb aToMa
bu6nmmoreka [IOK
48 I1 b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
KopnyckyiisipHO-BOJIHOBOI Iyaan3M.
49 Cnl(j)H}T]aHioepH BBIHYK eHHoey HU3JIy4YeHUE buGmmorexa LIOK
YA yi ' https://m.edsoo.ru/ff0d0ca8
Jlazepsl.
50 Pemenue 3amau mo reme "AtomHas pusuka'.
51 Crtpoenue aTOMHOTO sijipa. SiepHbIe CUTTBI.

3H€pFI/I$[ CBsA3H ATOMHBIX AOCP.



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

52

OTKpbITHE paInOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaZOaKTUBHOTO U3Ty4YCHHS.

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

53

OTkppITHE IPOTOHA U HEUTpOHA. M30TOIBI.
Anbda-pacniaz. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JTy4eHue

bubnnoreka [JOK
https://m.edsoo.ru/ff0d1162

54

3aKOH pa/in0aKTUBHOTO pacnajia.

55

Mertoabl HaOMIOEHUS U PETUCTPAIIUN
3JIEMEHTAPHBIX YACTHII.

56

[enenue saep ypana. Llenneie saepHbie
peakuu. Snepusiii peaktop. [IpoGiemsl,
MEPCIIEKTUBBI, YKOJIOTUYECKUE ACTIEKThI
AJIEPHOIN SHEPTETUKU

bubnnoreka [JOK
https://m.edsoo.ru/ff0d1356

57

DneMeHTapHble yacTulibl. OTKpBITHE
no3utpoHa. . Kpyrislii cron
«DyHIaMeHTaIbHbIE B3aUMOACHCTBHSL.
EnuncTBO puznyeckoil KapTUHBI MUPa»

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

58

"®u3uka aromHoro sapa" KontponbHas
pabora"

59

Bun 3Bé3qH0T0 HeOa. Co3Be3aus, SpKue
3Bé3[[I)I, IIJTaHCTHI, UX BUIUMOC IBUKCHUC.
ConHeuHas cucrema

60

Counue. ConHeuHast akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIa U 3BE3]T

61

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/bI TTIABHOI MOCIIEI0BATETLHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHbIE



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

MPEJICTABJICHUS O MIPOUCXOXKICHUH
sposrrori CoJTHIIa U 3BE3L

Muteunsiii [1yte — Hama ['anakTuka.
62 [Tonoxenue u npmxenne CosHua B
lNamakTuke. ['anmakTuku. YEpHbIE NBIPHI B

AApax raJJakKTHK

Bcenennas. Pa30Oeranue ranaktuk. Teopus
63 Bbonbiioro B3psiBa. PennkToBoe n3mydeHue.
Meraranaktuka

64 Hepemennsie npoOieMbl acTpOHOMUU

65 KontponbHas padoTa «251€eMEHTHI
ACTPOHOMHH U ACTPOPHUIUKI

O6o6maromuii ypok. Pons ¢usuku n
66 aCTPOHOMHUH B S3KOHOMHUYECKOM,

TEXHOJOTHYSCKOM, COITMAIILHON M S THUECKOH
chepax neaTeIbHOCTH YelIOBEeKa

O6o6mraromuii ypok. Pois u Mecto ¢usuku
67 Y aCTPOHOMHUU B COBPEMEHHON Hay4YHOM
KapTUHE MHUpa

68 O6o6mmaromuii ypok. Enunas ¢pusndeckas

KapTHHA MHUpa.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» ®usmka, 10 xracc/ Msakumes I'.51., byxosues b.b., Corckuit H.H. oz
penaxiueit [TapdentreBoit H.A., AkuronepHoe o01mecTBo «M3aarenbcTBo
«IIpocBemenue»

» ®msuka, 11 kmacc/ Makumes I'.J1., byxosnes b.b., Yapyrua B.M. nion
penakmaueii [TapdpentreBoit H.A., AkiinonepHoe o6miecTBo «M3marenbcTBo

((HpOCBCHICHI/IC»

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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