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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yabTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepalbHON pabodeil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxanve mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (QopMupoBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTAaThl OCBOCHUSI Kypca (PU3HKU: JIUYHOCTHBHIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

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

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTo mpeameTa « Du3nKay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJyYeHHUsI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku i ypOBHS CpeAHEro ooOimero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3lesoB (PU3UKU, BKIIOYAET KaK



BOMPOCHI KJIACCUYECKON, TAK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpenosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢$usuku mpemmosaraer
3HaKOMCTBO C IIMPOKUM KPYTOM TE€XHMUYECKHUX U TEXHOJIOTMUYECKUX MPUIIOKEHUMN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocusayuu peanusyercs TOCPEACTBOM BBEACHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takke OOCYKICHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (PU3UKM Ha YpOBHE CPEJHEro OOIIero
oOpa3oBaHMsl SABJIAIOTCS (pusnueckue teopuu (HhopMHpoBaHHE MNPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid GyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TNPEACTABICHUAX O TNPUPOJE, TpaHHUIaxX
NPUMEHUMOCTH TEOpUH, JJisi ONHCAaHWS ECTECTBEHHO-HAYYHBIX SIBICHHUA U
IIPOIICCCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peau3yeTcs Mpexie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIMXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOpaTOpHBIX pador,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMHA CIIMCOK YUYCHHUYECKUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
OPOBOAMMBIX [l KOHTPOJST W  OIICHKH, OCYIIECTBISETCS  y4aCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca HCXOMs U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
OcHalleHUs KaOunera ¢usuku. Ilpm s3TOoM oOecreunBaercs OBJAJACHHE
OOy4aroLMMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, UCCIIECTOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
MPETIOKEHHBIX THTIOTE3.

Bonpiioe BHUMaHWE YAETSETCS PEUICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJJaHHOU (PU3NUECKON MOJIEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M MHTETpUpys 3HAHUS U3
pasHbIX pazaenoB. [Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpAa (HU3UYECKOW MO IS CUTyallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
pPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0MMOe JIabopaTopHOE OOOpYIOBAHHME JJIA BBINOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyIoBaHUE.

JleMoHcTpalluoHHOE  00OpyJ0BaHuEe (HOpMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpAlui s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHUM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTEIVICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKM;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBanue mpencTaBICHUNA O PONM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Ieei 00ecTeuynBaeTCsl pelIeHHeM CIIeIYIONINX 3a1a9 B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,



MOJICKYJISIpHYIO  (DM3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJIaHHOMN
dusznyeckoil Monenplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3faHue GU3NIeCcKorl MOJEINH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS WM IMPOBEACHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHAIW3a UM HMHTEpHpeTauuu HH(opmaluu,
OIIPEIENICHHS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B He/IeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmme 1O (U3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTONbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusznyecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble M IM(POBBIE H3MEPUTEIbHBIE TPHUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuxeHHEe. OTHOCUTEIBHOCTh MEXaHWYECKOT'O JABHXKCHUS.
Cucrema otcuéra. TpaeKkTopusi.

[lepemerieHre, CKOPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHi U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH U TNEpeMEIICHUS
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHE MaTepualbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [leprnoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WLTIOCTPAIUS KHHEMATHUUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJIA B )KUJAKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U



pe3nHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[TorennuanbHas DHEPTHU. [TorenumanbHas SHEPIus YIIPYro
nepopMupoBaHHoi  TmpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3HU
MOBEPXHOCTHU 3€MJIH.

[loTeHnmanbHple U HEMOTEHIMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHHUSI MEXaHUYECKOU YJHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUU HACaNBHOTO raza. AOCOJIOTHas TeMmIepaTypa Kak Mepa



CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOLINE CYyILIIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mopenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTCHKHU COCYy/a.

OnbIThl, WUIFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE W3MEpPECHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoauHaMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIIoTh U pabota. BHyTpeHHsIs
DHEpPrusi  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIUSI, U3Iy4YeHUE. Y IelbHas TEIUNIOEMKOCTh BEIIECTBA.
KosnmuecTBo TemnoTsl pu Tenjaonepeaaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporneccam. ['paduueckas
UHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh TPOIIECCOB B MPUPO/IC.

TemnoBble  MamuHbl.  [IpuHOUIBI  OEUCTBHUS  TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nericTBus TemuioBod MmammuHbl. I{ukn KapHo um ero ko3pduImMEHT IOIe3HOTo
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHndeckue yCTpOMCTBA UM TMPAKTHUYECKOE MPUMEHEHUE: JIBUTATElIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.



Llemoncmpayuu

W3mMeHeHre BHYTPEHHEW H»HEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIuioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTayuM3aius. Y AelbHast TerioTa miaBieHus. Cyomumanus.

VYpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEePUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U MiiaBJIeHUs] KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Pa3znen 4. JaekrpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKH W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUil 3apsi.
Onektpuueckoe mojie. Hanpsok€HHOCTh  AnekTpuueckoro mnoja.  [IpuHiun

CYyHEPIIO3ULAN DJICKTPUUYECKUX ToJieH. JIMHUM HanpspKEHHOCTH AIIEKTPUUYECKOTO
OJISL.



PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM M AMDJIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETpP, DSJIEKTPOCTAaTHUYECKass 3allUTa, 3a3€MJICHHE BJIEKTPONpHOOpPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCcTaTHYECKas 3alUTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COINPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYILIAsi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOTHUKHY. CobOcTBeHHas 51 MIpUMECHAs MPOBOJIUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN TUO]], TaIbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHue dIEKTpOABMKYIIeH cuiabl. KopoTkoe 3ambikaHue
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kkjacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BEIMYHMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTHYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0ApOMETp, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWIHWKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHusi, napoBas TypOHHA, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaelcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uinuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOW WHAYKIMU. KapTuHa JMHUI MarHUTHOU
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJi€ TMPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTtBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYINAs CWjla HWHAYKIUM. 3aKOH AJICKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEIBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISl KATYIIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATEIb, YCKOPUTEINW 3JIEMEHTAPHBIX
YaCTHIl, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AerCTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konedanus. Ilepuoxa, wactora, amrmumryga v (a3a koneOaHU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCATBbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AJIEKTPOMAarHUTHbIMU Kosiebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
KojeOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHUE CWIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE AIEKTPUUECKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUI.

HaOmronenue pezoHanca.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEepeMEHHOTO TOKa B IEMM U3  IOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BosHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, 1udpakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPONCTBA M MPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJspU3anus, Tudpakims, UHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B



OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CobOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg JsuH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHuil B
coOuparolux U paccerBarolmux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JaBAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorma, TeJIeCKomna.

HaOmronenune natepdepeHinm cpera.

HaOmronenue audpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomy4yenue cnexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabOmronenne nucnepcuu cBera.

Pazges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH



['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIICLIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOU. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYeCKOe IeHUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IMPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHSI SHEPTHMHM Ha Jpyroil. Buiel
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nmHeRvaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO GU3HYECKOi KapTUHBI MHpa.

TexHU4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTuIl (110 TOTOBBIM GoTorpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. McTrounuk sHeprum ConHUIA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM IOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaX
rajakTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JJIsl ONPENIeNICHHs TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CeBEpPHOro MOJyIIapys U SIPKUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpuUpoj]e, KoJjieOaTelbHbIe
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOAE, NCUCTBUEC
paaualuy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJIN3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusa: NWUHUAKA DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
ANEKTPOABUrATENb, WHAYKIMOHHAS I€4Yb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,



COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpenMera «@Pu3MKa» HA YPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOITHUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE PEe3yNIbTaThl OCBOEHUS Y4eOHOTO npeaMera « DU3nKay TOKHBI

OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbBITA JAEATEIBHOCTA B MPOIIECCE peai3allid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aUMO/ICMCTBOBATH C COLIMAILHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JacTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpPENCNATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHSIMH M METOJIAMH
bu3nuecKoil HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIUTh ApryMEHThl JIsl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEHICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKaHUS B pazIMYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

OCYIIECTBJIATh OOIIEHHME Ha Yypokax (U3MKH U BO BHE-YPOUHOMU
NeSATEeTbHOCTH;

pacro3HaBaTh TPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd W CMSTYaTh



KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYATbHOM
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4&TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OpUHUMATh LEJIM  COBMECTHOM  JIEATENIbHOCTH, OpTraHU30BBIBATH U
KOOPJMHUPOBATh JEHCTBUS MO €€ MOCTM)KEHHUIO: COCTABJIATH IUIAH JIEHCTBUH,
pacrpeneisaTh poid ¢ y4€TOM MHEHHUH Y4YaCTHHUKOB, OOCYXXIAaTb pe3yJbTaThl
COBMECTHOM padoThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO yYacTHUKAa KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIATh MO3UTHUBHOE CTPATETWYECKOE TOBEACHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATH MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POpMyIUpOBaTh
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAHMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/Je€Th  HABBIKAMU  [IO3HABATEJbHOM  pedieKCMH  Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO



peleHns;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIDKEHHIO;

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKU.

B mponecce NOCTHKEHHs JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLIECHCTBYETCS SMOLMOHAJIbHBIN WHTEIUIEKT, IIPEANOJIAT A0
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUSA Pa3BUTHS COOCTBEHHOW AMOIIMOHAIILHON CEPHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE INPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh AaJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaThb €ro IMpH OCYIIECTBIEHUU OOILIEHHS, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI
K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU PEIIeHUH (PU3NYECKHUX 3a]1ay;

pacrno3HaBaTh (pu3NUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE



3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKEHUE, CBOOOJHOE TMaJeHHWe TeJ, IBIKECHHWE IO OKPY)KHOCTH, WHEPIIUS,
B3aUMOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl NPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBeCHE, UCIApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AIMS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarpEBaHUU B 3aKPHITOM
COoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B  HM30IpoIeccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJICHCTBHE 3apsI0B;

OMHCBHIBATh MEXAHUYECKOE JIB)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIMYHHBI:
KOOpAMHATA, MyTh, MNEPEMEIIECHUE, CKOPOCTh, YCKOPEHHME, Macca Tejia, Cuia,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHUs, MEXaHHIeCKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABUIBHO TPAKTOBAThH
(U3NYECKUIT CMBICT HMCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIHYUHY C APYTUMHU
BEJIMYMHAMM;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONB3YSd (U3WUYECKUEe BEIMYMHBI: JaBJICHWE Ta3a, TeMIleparypa, CpeaHss
KHMHETHYECKash DHEPrys XaOTHYECKOTO JIBIKCHHUS MOJICKYJ, CPEIHEKBaIpaTUYHAS
CKOPOCTHh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KO (PHUIMEHT TMONE3HOTO JCUCTBHS TEILUIOBOTO JBHUTATENs; TPH OIMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUH CMBICT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bU3NYECKYI0 BETHYUHY C IPYTUMH BEIMUYUHAM;

OIMHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
siBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTD TOJIS, TTOTSHITMAJ, PA3HOCTh MOTCHIINAJIOB;
NP OINMHMCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHAM3UPOBAaTh (PU3MUYECKHUE TMPOIECCHI U SBJICHUS, UCIONB3Yys (U3UIECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHUS MOJICKYT C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpU ATOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE W yCIIOBUS (TPAHMIIB,



001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (PU3WYECKUX SBJICHUM U
IPOIIECCOB C HCHOJb30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIIAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MONYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJIE Ta0nuIl ¥ TpadUKOB, A€NaTh BBIBOABI IO pe3ybTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Yy4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 3aJaUH: BHICTPAUBATh JJIOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyX JCHUW C OMOpOM Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS MOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
Y TIPECTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
TOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMUHBIX COIUMAJIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIIOJIeH, IEIOCTHOCTh U E€IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHICHUH (PU3MYECKHX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3¢dexT (hoTodrddhexT), cBeToBOE AaBieHNE, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  PA3IUYHBIX  Cpeda) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OINUCAHUU NPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKre BEIWYUHBI: CKOPOCTb DJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YHCIa, MOCTYJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM: TPU ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO0 W3MEPEHUS U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DPU3UUYECKUX BEJIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOMCTB MU JIaDOPaTOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JJIsI €€ pelIeHUs, MPOBOJUTh PACUYEThl U OIICHUBATH PEATbHOCTH



MOJTy4YE€HHOT0 3HauUeHUs (PU3NUECKOIN BEININHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS;

UCIONB30BaTh  IMpPU  pPEIIEHUU  y4yeOHBIX  3aJady  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJIy4aeMyt0 HH(POPMaIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEeH cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
11 ®u3KKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 bubmorexa [IOK
' https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kusemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Junamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro mo pazmeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 IIIeKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
492 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 1 1 bubnnoreka [HOK

PA3JIMIHBIX CpCaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m f;ﬁ‘;?;ﬁ:::me PAsAEIon M TeM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onika 10 3 Eﬁfffﬁfeeéig 8/I§f41c97c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCUTEIHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 517pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKHU
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bu6mmoreka [IOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 Eggfﬁ:ﬁ:&%gﬁﬁf A1097¢
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3yUeHHS  0GPA30BATEbLHBIE
padoThbI padoTbI pecypeb
®duznka — HayKa 0O oze.

1 H: HII-;BIe MZ&IT(})]K bl H(I)I:?I.)}I;Ifmfﬂ 1 bubnmorexa LIOK

¥ A https://m.edsoo.ru/ffoc32e2
OKPY>KaIOIIEeT0 MUpPA
Posb 1 MecTo ¢uzuku B
(GhOpMHUPOBaHUH COBPEMEHHOMN bu6mmoreka [IOK

2 . 1 .

Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JTHOJICH
Mexannueckoe IBHIKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edso0.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnorexka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe CHHE.

7 I{I;E:;;{I’i I\I//IIE;.ITG )IHI:J.IJ/IIi(H(})II? TOYKH I10 1 bubmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[IpuaIIMn oTHOCUTENRHOCTH I anuires.
8 HE@pEHaHBHBIe CHCTEMBI OTCUETA. 1 bubmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproTOHA
9 Macca tena. Cuna. [lpunuun 1 bubnnoreka [HOK

cynepno3uiuu cui. Bropoii 3akox

https://m.edsoo.ru/ff0c3be8
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HprotoHa 11 MaTepuanbHON TOUKH

Tpetuii 3akon HeroToHa niis

bubmuorexa [JOK

10 MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsarorenus. Cuiaa

11 TsKecTh. [le pBaSI KOCMUYECKast Bubmzorexa LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent TpeHus.

13 Cuia cgn OTI/IBJIGE(?I/I(EI 1? 151 BI/I)P;(CHI/II/I bubmiorexa HOK

P pr https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH WIIH rase
[TocTynarenbHOe U BpalaTeibHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeJa. bu6mmoreka [IOK
MowmenT cmsbl. ITnedo cuiel. YcinoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHsI TBEPJIOTO Tea
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE MBUKEHUE
PaboTta 1 MOIIHOCTH CHJIBL.

16 Kunernyeckas 3Heprusi MaTepualIbHON bubnnorexka [JOK
Touku. Teopema 00 U3MEeHEHUHU https://m.edsoo0.ru/ff0c4502
KHMHETUYECKOI SHEpruu
[ToreHunanbHas sHEprus.

ITorennuanbpHas DHEPTU 0
17 nedo fm OBaHHOITIrlf Ii’gbplyr bubmiorexa HOK
PMHP Pyx ’ https://m.edsoo.ru/ff0c461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
IToreHmnanpHble U HETOTEHIIUAJILHLIE
cuibl. CBsi3b paOOTEI
P bu6mmoreka [IOK
18 HEMOTEHIUAILHEIX CHJI C U3MEHEHUEM

MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0OH COXpaHEHUs MEXaHUYECKOM

https://m.edsoo.ru/ff0c478c
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SHEPrUuu

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa)

20

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
neuxenue. Auddysus

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

22

23

24

25

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH
U TBEPIBIX TEN

Macca monekyn. KonuyectBo
BemiecTBa. [locrossHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Ienascus

Wneansusiii ra3 B MKT. OcHoBHoOe
ypaBHeHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUun
JBUKEHUSI MOJIEKYJ. Y paBHEHHE
MenpeneeBa-Knanelipona

3akon [lanbToHa. ['a30BbIe 3aKOHBI
JlaGopartopHas paboTa
«HMccnenoBanne 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOr0 ra3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
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I/ISOHPOHCCCLI B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHHe https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 criocoOn! e€ n3meHeHus. KoanyuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJCATHLHOTO
raza
31 Buasl Tenonepenaun bubmnorexa LIOK
A ped https://m.edsoo.ru/ff0c5c36
v & .
p | o e B LOK
p . https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadaTHbI mpouecc
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [IOK
33 .
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
w | g spneson B 10K
PHpOZIE. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunuun geiicteus u KIIJ[ rernmosoit bu6nmoreka [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKooruyeckue npoodaemMbl
TETJIOOHEPTETUKH
38 O6o06matomuii ypok «MonexynspHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
3 Morexympron . Ocross Bu6morexa LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCoIOTHAS 1 OTHOCHTEIIbHAS bubnuorexa [JOK

BJI&KHOCTh BO311yxa. HackIeHHbIi

https://m.edsoo.ru/ff0c64d8
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nap

Teépnoe Teno. Kpucramiunueckue u
amop(HbIe Tera. AHU30TPOIHUS

bu6mmoreka [IOK

i CBOMCTB KpuCTaIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTajbl. CoBpeMEHHbIE MaTEpPHUAIIbI
IInaBnenue u KpucTaLIU3aIUS.
43 yie?;;;l T::AHHI())I;;HJJII;I;IHE:II;;I; Eubmorexa LIOK
' https://m.edso0.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
44 YPaBHCHHE TCIIIOBOTO Oanarica https://m.edsoo.ru/ff0c6820
g | o o i Bumorea 10K
PAL. A P https://m.edsoo.ru/ff0c6bcc
3apsI0B
I1
4 monymposommi. 3axon coxpacina Bu§morexa LIOK
YHPOBOZ ’ P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsia
B 5 .
AT Konon Toweamst mexmpaconni Bumorexa LIOK
Y ) P https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnorexka [JOK
ANEKTPUYECKUX TTonel. JInnuun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
p | Do Bumoresa LOK
) tat. https://m.edsoo.ru/ffOc6f00
TTOTEHIINAIOB
o | Deorommmen e mnermcs Bumorera 110K
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnmnoreka [JOK
51 InexTpoémKocTs. Konaencatop https://m.edsoo.ru/ff0c7126
52 DIEeKTPOEMKOCTD TIIIOCKOTO bubnuoreka [JOK
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53

KOHJIEHCAaTOpa. DHEPrusl 3apsHKEeHHOTO
KOHJIEHCATopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTU KOHeHcaTopa'

https://m.edsoo.ru/ff0c72c0

54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOT0 MpUHTEpa.
DINIeKTpOCTaTUYECKas 3alIHTa.
3a3eMiIeHHE AIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

56

57

[TocnenoBarenbHOE, HapaIeNIbHOE,
CMEIIaHHOE COEINHEHHE
npoBoJHHKOB. JlaGopaTopHas paboTa
«M3y4yeHne cMeNIaHHOro COeJMHEHUS
PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-JIlenna

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«3mepenne D/1C ucTouHMKA TOKA U
€r0 BHYTPEHHETO COIPOTHBIICHUS

bu6mmorexa [IOK

0.5 https://m.edsoo.ru/ff0c7ae0

59

60

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIIIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DJIEKTPUYECKUHN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[ToynpoBOAHUKH, UX COOCTBEHHAS U

bubmuorexa [JOK



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

IpUMecHas IpoBoIUMOCTh. CBONCTBA
p—~n-nepexona. I1osynpoBoIHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUI TOK B paCTBOpaxX U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DIIEKTPUUYECKHI TOK B ra3ax.

63 CamMocTosTenbHbIN U 1 bubnnorexa [HJOK
HECAMOCTOSTENbHBIN pa3pan. MonHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O06o0maromuii ypok 1 bubnuoteka [JOK
«DNEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnnorexka [JOK
ANEKTpUYECKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabora o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600uaromuii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
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 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@PpoBbIie
n/n Tema ypoka Bceero Konrponbnere | IIpakrdeckue fll3y‘leﬂl/lﬂ :)lﬁlc)l;l;oBaTeanue
padoThI padoThI pecypest
IlocTostHHBIC MATHUTEI U HX

1 B3auMoOJercTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bexktop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlabopaTopHas pabota 1 1 bubnmnorexa [JOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
unnykuuu Papanes
JlaGoparopHas pabora

7 «I/Iccienogaﬂns SIBJICHUS 1 1 brbanoreka [JOK

" https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHON UHYKIIMH»



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

10

NHaykTUBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTEIIN JIEMEHTaPHbIX YaCTHILI,
VHJYKLMOHHAs I1IeYb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAST HHIYKIHSD)

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

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

11

KontponbHas paboTa mo teme
«Mar"guTtHoe 110Je.
DneKTpOMarHuTHasi UHIYKIUS»

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

12

13

CB00O/IHBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH B MacChl TPy3a»

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

14

Konebartenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHNUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

but6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UJICAJTILHOM
Kosie0aTeIbHOM KOHTYpe

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHYyX1eHHbIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MeXaHU4decKue Kojiebanus. PesoHnauc.
By K IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHusA

17

[Tepemennsbiii Tok. CuHyCOUAATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

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

18

Tpancdopmarop. [IponsBoscTso,
nepeaya u norpedaeHue
3IEKTPUUYECKON SHEPTUn

19

20

VY CTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE JIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIEKTponepenay

DKOJIOrM4eCKHe PUCKU TpU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HU

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

21

22

MexaHu4ecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCTpaHeHHsI U JJTUHA BOJIHBI.
HonepeqHHe " IPOJ0JIBHBIC BOJTHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccab4

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U cKopocTh. [IIkama
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIIBI paIOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Pagnonokanusa

25

Konrtponbnas padora «Konebanus u

bubnunoreka LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8

[IpsmonunHeiHOE pacipoCTpaHEHHE
CBETA B OJIHOPOJHOM CpeE.

bub6nmoreka [IOK

26 Todeunblil KICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OtpaxeHue cBera. 3aKOHbI
27 oT pa)I(eHI/ISI cseta. [loctpoenue buGnuorexa LIOK
P . R https://m.edsoo.ru/ff0cd4e0
M300pakeHM B TUIOCKOM 3€pKajie
[Ipenomiuenue ceera. [lonnoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil bubmmoreka [JOK
28 .
YI0JI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHHUS
Jlaboparopnas pabota «3mepenue bubnnorexa [JOK
29 .
[OKa3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B
30 muH3e. ©o Mpna TOHKOM J'II:/IHSBI bubmiorexa LJOK
- “PopMy ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlaGopatopHnas pabora
31 «HccrnenoBanue CBOCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoKHBINA COCTaB
32 6enoro ceera. L{Bet. JTabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»
WnTtepdepennus creta. Audpaxius bubmuorexa [IOK
33 . :
cera. JudpakironHas pemerka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI U yCTPOMCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs
36 ['panuIIBI TPUMEHUMOCTH bubnmoreka [JOK

KJ1accuueckor MexaHuku. [locryiarsl

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CH@HH&J’IBHOﬁ TEOpHUU
OTHOCHUTCIBHOCTHU

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

bubnunorexa LIOK

37 3ameJieHre BpeMEHH M COKpAIllEHNE hitps://m.edsoo.ru/ffocfad?
JUTHHEI
OHe c pe CTCKOI
B wacrmum, Comss sacos ¢ srepricii 1 BuGmorera LIOK
TIBL. p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
KonTponsHas padora «O a.
39 Ocigmn (I:)lfileﬂp?anmjoﬁ Ter([)TI;/III;I Bubmorexa LOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®oronsl. opmyina [1nanka. Dueprus Bbu6motreka [JOK
U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAaHUE
bubnuoreka [{OK
41 borospexra. OmbiTsl A. T https://m.edsoo.ru/ffOcffc4
CroieToBa
3ako otodddexra. YpaBHenue
42 BI;HIEIT,IegI)H; H(gq)@gTToaq)qr))eE?a - bubmorexa LOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dpotodrddexra
aBieHnue ceeta. O I1. H.
43 Jl'llelgg I;I]I;Ia )?H;qulgzlof I elicTBUE bubmiorexa LJOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHr4eckue ycTponcTa u
44 MPaKTUYECKOE IPUMEHEHHUE:
($hoTORIEMEHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOIUO]T
45 Pemenue 3amau mo teMe «DI€MEHTEI bubnunorexa LIOK
KBAaHTOBOU OIITUKHU) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pe3§ (dhopa 1Mo paccessHUIO 0-9acTH bubmorexa [TOK
POOPA p 1. https://m.edsoo.ru/ff0d091a
IInanerapHas Mozenb aTomMa
47 IToctynatel bopa bubmuoteka [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

48

49

50

o1

Nznyuenue u nornomieHue GOoTOHOB
MpY MEepexojie aTomMa C OJJHOTO YPOBHS
SHEPIUM Ha Ipyrou. Buasl criekTpoB
BonHoBEIe cBoiicTBa yacTull. BoaHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHHE

OTKpbITHE panOaKTUBHOCTU. OTBITHI

Pesepdopna no onpenenenuto cocraBa

PAAUOAKTUBHOI'O U3JTYUYCHUSA

CaoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
paZ[I/IOB,KTI/IBHOCTI/I Ha JKX1UBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-usinydenue

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. A nepHblil
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKTHI SIAEPHOI
SHEPreTHKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErUCTpalvK JIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3auMojecTBUsA. ETMHCTBO
(bU3UIECKOI KapTUHBI MUPaA»

Bun 38é3nnoro He6a. Co3Be3nus,
HpKI/Ie 3Bé3I[BI, IIJ1aHCThI, UX BUAHUMOC
nekeHue. ColnHeyHast CucTeMa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1162

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

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

S7

Counuue. ConHeunass akTUBHOCTD.
Ncrounuk sHepruu CosHuA U 3BE3 ]

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU 1
sBoonru CoJHIIa U 3BE3]

58

59

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nuxenue CoyHua B
l'anaktuke. I'amaktuku. YépHbie
JBIPBI B SIAPAX TAIAKTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3pbIiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUHU

61

KontponbHas padoTa «2J1€eMEHTHI
aACTPOHOMHU U acTPOPHUIUKU»

62

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTUYECKOW, COLUAIIBHON U
ATUYECKOH chepax NeaTeTbHOCTH
YyelnoBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuit ypok. Pomib
¢buznueckoil reopun B GopMHUPOBaAHUU
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢u3nvecKoil KapTHHBI MHUpa B 00IIeM




psAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HbIX IIPEJICTABICHUN O IPUPOAC

PesepBHbIil ypok. MarautHoe noie.

66 1
DNEeKTpOMarHuTHAsI UHYKIIHSI
PesepBubliil ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUun 1
OTHOCHUTEIIbHOCTH

o | ooty Kummes e | B 10K

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68
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