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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢u3uke 0a30BOrO YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNIMU MpenojaBaHusi yueOHoro mpeamera «@Pusnka» B 00pa30BaATENbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBIE
oOpa3oBaTebpHbIe MporpaMMbl U niporpammbl Bociutanuss MKOY COIII ¢.b-Poit
Ypxymckoro parioHa KupoBckoil 00jacTu, BKIIIOYAIONICH IEJEBbIE OPUEHTHUPHI
pE3yNbTaTOB BOCHHUTAHUS, HMX YYE€T B ONPENEICHUM BOCHUTATEIbHBIX 3a4a4
YPOKOB.

Conmepkanue TMporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (opMupoBaHHUE
€CTECTBEHHO-HAyYHOH KapTUHBI Mwupa oOydaromuxcs 10-11 xkmaccoB mipu
oOydeHnn nx ¢Gu3nkKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ICSTEIHPHOCTHOTO
nonxona. Ilporpamma mo ¢usmuke coorBercTByeT TpeboBanusim GI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEAMETHBIM pe3yJbTaTam
o0y4eHHus, a TakKX€ YUHUTHIBAET HEOOXOJIUMOCTh peaM3alluid MEXIPEIMETHBIX
CBs3e (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Yy4YE€OHBIMH mpeaMeramu. B Hel
OTPEAENIAIOTCS OCHOBHBIE LIETM M3Y4EeHHs] (PU3MKU HA YPOBHE CPEAHEro OOLIEro
o0pa3oBaHus, MIIAHUPYEMbIC Pe3yJbTaThl OCBOCHUS Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTanpeaIMeTHbIC, TpeMeTHbIC (Ha 0a30BOM YPOBHE).

[Iporpammanopu3uKeBKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHUS Kypca (hr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00y4YEeHHUS;

e coaepxaHue yueOHoro npeamMera «duzukay mo rogam o0ydeHus.

®du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHaX NPUPOAbI, BBICTYyHAas B
KayecTBe y4yeOHOro mpeaMera B IIKOJI€, BHOCUT CYIIECTBEHHbBIN BKIJIAJl B CUCTEMY
3HaHuU 00 okpyxatoriem mupe. LLkoapHBIN Kype PU3NKH — CUCTEMOOOPa3yOIUit
JUTSL €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOLIECCOB M SIBICHUN, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
dbuzmdeckort reorpadueit M actpoHoMuei. lcmonb3oBaHHWE U AKTUBHOE
NMpUMEHEHUE (PU3MYECKUX 3HAHUM  OmpenenseT XapakTep MW pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe HDHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIy4EHHUSI HOBBIX MATE€pUaJiOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenne (u3ukd BHOCHUT OCHOBHOM BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-
HAyYHOU KapTHHBI MUpa OOydaromuxcs, B (GOpMHUPOBAHUE YMEHHN MPUMEHSTH
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJTHEHUH UMHU Y4E€OHBIX UCCIICIOBAHMIA.



B ocHOBYy kypca (Qu3MKM i1 YpOBHSA CpEIHErOo o0mero oOpa3oBaHUs
MOJIOKEH PAJ HWIEH, KOTOpPbIE MOXKHO pacCMaTpuBaTh Kak MPUHLMUIBL €ro
MTOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl KypC SIBISIETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHasl U3 BCEX pas3/ieiioB (PU3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEW Marepual Kypca (U3HKU
o0beAMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE W
noJe.

Hoes cymanumapuzayuu. EE€ peanuzaunus MOpeAnojaraeT HCMNOIb30BaHUE
T'YMaHUTApHOTO TMOTEHIHANA (U3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
buzuku ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJOTHYECKUMU TTPOOIEMaAMH.

Hoess npuxnaomoii  umanpasenennocmu. Kypc Gu3uku mpeanosaraer
3HAKOMCTBO C HIMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKECHUM
W3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skronocuzayuu peanu3yercs: TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpaHUsI, TMOCBSIIEHHBIX HJKOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHUKU M TEXHOJOTHH, a TakKe OOCYXKICHHUS
npo0JieM parMoOHAIBHOTO IPUPOIONOJIL30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

CTep)XKHEBBIMH DJIEMEHTaMH Kypca (U3MKH HAa YpPOBHE CPEIHEro oOIero
oOpa3oBaHus SBISOTCA Guznueckue Teopuu ((popmMupoBaHUE MPEACTABICHUA O
CTPYKTYype MOCTpOeHUsI (PU3nUecKoil Teopuu, posid (pyHIaMEeHTaIbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX MPEACTABICHUSX O TMPUPONAE, TPAHUIAX
OPUMEHUMOCTH TEOpHUH, MJii ONUCAaHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOLIECCOB).

CHCTeMHO-IEITeIbHOCTHRIN MOAX0 B Kypce (PU3MKH peau3yeTcs MPexKIe
BCEro 3a CUET OpPraHM3aluu SKCIEPUMEHTAIBHON NESITeNbHOCTH O00Yy4arolIuXcCsl.
Jlns  6a3oBoro ypoBHS Kypca (HU3UKH — OTO HWCIOJIH30BAHUE CHCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JAOOpPATOPHBIX padoT,
KOTOpbI€ B Iporpamme no (usuke oObEeIUHEHBI B OOLIMNA CIHUCOK YUYEHHYECKUX
MpaKTUYECKUX padoT. BhijeneHne B yKa3aHHOM IMepedyHe JTabopaTOpHBIX padoT,
NPOBOJMMBIX JJII KOHTPOJSL M OLUEHKH, OCYHIECTBIIETCA YYaCTHHUKAMH
o0pa3oBaTeIbHOTO TMpoIecca HCXOAsl U3 OCOOCHHOCTEM IJIAaHUPOBAHUS U
ocHamieHus: kaOwHera ¢usuku. Ilpm 3TOoM oOecreunBaeTcs  OBJIAJICHHUE
00yJaromMUMUCd YMEHUSIMU TPOBOJAUTH KOCBEHHBIE HU3MEPEHHS, HCCIEAOBaHUS
3aBUCUMOCTEN (DU3UYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPEJIOKEHHBIX TUIIOTE3.



bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KayeCTBEHHBIX
3anad. [Ipu 3TOM A pacu€THBIX 3a]la4 MPUOPUTETOM SIBIISIOTCS 3a/Ja4d C SIBHO
3aJaHHON (PU3MYECKON MOJMIETBIO, MO3BOJIIONINE TPUMEHATh U3YUYECHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazjesia Kypca, TaK U HUHTETPUPYSd 3HAHUS W3
pa3HbIX pasaenoB. [ KadeCTBEHHBIX 33]a4 MPHUOPUTETOM SIBISIIOTCS 3a/JaHUS Ha
O00BsICHEHHE TPOTEKaHMWsI (PU3NYECKUX SBICHUW M TMPOIIECCOB B OKPYKAOIICH
KU3HU, TpeOyromme BbIOOpa (PU3MUECKOW MOJAETH MJisi CUTYallMH MPaKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpedoBanusamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecreyeHu0 ydeOHoro mpoiiecca 0a30BBIM ypOBEHb Kypca
(Gu3MKK1 Ha YpOBHE CPEIHEro 00IIero 0Opa3oBaHus JOHKEH U3y4aThCsl B YCIOBUSX
MpeaIMETHOro KaOuHeTa (U3MKH WIA B YCJIOBUSAX WHTETPUPOBAHHOTO KaOWMHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (Qu3uMku AOHKHO OBITH
HeoOXxoauMoe JiabopaTopHOe OOOPYIOBAHWE [l BBINOJHEHUS YKa3aHHBIX B
nporpaMMme no (pu3uKe y4eHHYECKUX MPAKTUYECKUX paboT M JEeMOHCTPALIMOHHOE
000OpyI0BaHHUE.

JleMoHCcTpalioHHOe 00opyaoBaHue (HOpMUPYETCST B  COOTBETCTBHHM €
OPUHIIMTIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (DU3UKE KIIFOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMBbIX SIBICHUH ©  TPOLIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpymOBaHWE HJisi YYEHUYECKUX TMPAKTUUYECKUX padoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJICKTOB M OOECIEYMBAETCS B pacuére
OHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TemMaTHuecKue KOMIUICKTHI
1abopaTopHOro O00OPYIOBAaHUS JOJDKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TAKkKE KOMITbIOTEPHBIX
M3MEPUTEIIHLHBIX CUCTEM B BUIE ITU(DPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LENSIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIFOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOY4alOIUXCS K HAy4HOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e DPa3BUTHE MPEICTaBICHUI O HAYYHOM METO/E TO3HAHU U (OPMUPOBAHHE
HCCIIEZIOBATEIHCKOTO OTHOIIECHUS K OKPYKAIOIINM SIBICHUSM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3y4CHUS
OCHOB CTPOSHHUS MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH,

e (QopmupoBanne ymeHUW OOBSACHATH SBICHUA C HUCIHOJB30BAaHUEM
bu3HYEeCKUX 3HAHUHN M HAyIHBIX JOKA3aTEIbCTB,;

e (opmupoBaHHe NpeACTaBICHUN O poiud (PU3MKH I Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.



JocTikeHne 3TUX 1iesield 00ecreurnBaeTcs pelieHueM CIeNYIOIuX 3a7a4 B
npolecce U3y4eHust Kypca (pU3uKu Ha ypOBHE CpEIHEro o0IIero oopa3oBaHus:

e mpuoOOpeTeHUE CUCTEMBl  3HAHUU 00 o0mux  uznueckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJSIDHYIO  (DU3HKY, DJJIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPODU3UKH;

e (QopmupoBaHre yMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBACHEHUs (PU3NUECKUX SBJICHUW B MNOPUPOJAE U JUISI TPUHATHS
MMPAKTUYECKUX PEUIEHUU B IIOBCEAHEBHOM KU3HU;

e OCBOGHHME CIIOCOOOB pEHICHUS PA3NUYHBIX 3aJady C $BHO 3aJaHHOU
busnyeckoil MoOJENbIO, 3a7ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEILHOE
co3JlaHue (PU3NYECKON MOJIETH, aJIeKBaTHOM YCIOBUSM 3a/1a4H;

e TMOHMMaHHUE (U3MYECKUX OCHOB W MPHUHIIUIIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOILYIO
cpeny;

e OBJAJICHHE METOJAMHU CaMOCTOSTEIBHOIO IJIAHUPOBAHMS M IMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHallu3a M MHTEpHpeTanuu HHQPOpMalNH,
OIPEAEIICHUS] JTOCTOBEPHOCTH MOJIYYEHHOI'O PE3YNbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIBHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme mo (DU3UKE IMEpeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
POBEJICHUSI JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HHJMBHAYaJIbHbBIX
0co0EHHOCTEN 00YyJarOIIUXCS.



COJEP)KXAHUE OBYYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpA, B IPAKTUUECKON 1E€ATEIbHOCTH JIFOIEM.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TMEpeMeIIcHus
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [leproa u yacrora obOpamienus. LleHTpocTpeMurensHOe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne ckopocTy Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHHU IIPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tskectd. llepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPY IBUKECHUU TEJA B )KUJKOCTH WJIU Tase.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
pE3NHOBOM 00pa3slie, OT UX JehopMaliu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBHKECHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBAa M INMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCOIIOTHO HEYINPYroro ynaapa ¢ MOMOMIbIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJICKYJISIPHO-KUHETHUUECKON TEOPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsnl mosekyil. KonnuectBo Bemectsa. [loctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHEld KUHETHMYECKOW JSHEPruM TEIUIOBOrO ABMKEHUA dvactul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiICHUE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule padbonvl

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuKu

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3y4yeHUE. Y IeNbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMOCTh ITPOLIECCOB B IPUPO/IE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOku u3 OYTBUIKM TMOJ] JEUCTBHEM CXATOTO BO3/]yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCUTENIbHAs BJIAXHOCTh BO3AyXa. HackllleHHbIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTAJTU3anus. Y iefbHas Teriora miaBinenus. CydonuManus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX M1APOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Pazgea 4. duekrpoannHamMuka
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopelictBue 3apsiioB. 3akoH Kynona. TodeuHblid 3EKTPUUYECKUAN 3apsil.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTEHUMANOB. IIpOBONHMKM M JUDJIEKTPUKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
ANIEKTPOMETP, JJEKTPOCTaTUYECKash 3alllUTa, 3a3eMJIEHHE JIIEKTPOIPHOOpPOB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaThuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenue 21eKTpOoEMKOCTH KOHIAEHCATOpa.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUUYECKOE COMPOTUBJIEHUE. Y AEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEKTpOABMKYIAs CHJIA U BHYTPEHHEE CONPOTHUBJIIEHWE HCTOYHHMKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBbHBIM M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHOI,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH Ccuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJIUMOCTD TUO/A.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (hakT, rumoresa, (pusmueckas BETUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, 0ApOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJMJIBHUK, KOHJIULUOHEP, TEXHOJIOIHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX noJied. JIMHMKM MarHuTHOM WHAYKUMW. KapThHAa JIMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanMmoaencTBrue NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAW. OJIEKTPOABIKYIIAS CHJIA MHAYKUUHA. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIeHWE CaMOMHAYKUMHU. OJEKTPOABIKYIIAs CUia
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABMKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU IPU MPOU3BOJCTBE 3JIEKTpodHEpruu. KymnbTypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOAaTeIbHOM CHCTEMBbI (NMPYKUHHBIN WIH
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JjuHa BoOJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TENEBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenne cBsI3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYAO0H U
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTossHMEe W ONTHYecKass cujia TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUS MAaKCUMyMOB W MHUHUMYMOB B HHTEphepeHIIMOHHON
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Moaennb CBETOBOAA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue crnekTpa ¢ MOMOIIbIO AU(PAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cieMAIBLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi ¥ UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»
dbotorpdekra.

Jasnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp YpOBHEH SHEPTUU aToMa BOJAOPO/IA.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIA KOMIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, J10KA3bIBAIOIINE CJOKHOCTh CTpOeHHsS snpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u CUHTES s1€ep.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIC B3auMOACHCTBUSA. EAMHCTBO u3nyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (HOTOTpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

ConnHevnas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI 3BE3J TJIABHOW IMOCJIENOBATEIILHOCTA. BHYyTpEeHHEE CTpOEHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

Habmronennss HEBOOPY>KEHHBIM TJ1a30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku u acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHUE CUCTEMBl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeieNIeHNUE IOMIaAH TUIOCKUX PUryp u o0beéMa Ted.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeus: NVMHAM DJIEKTPOIEPENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTh IPAXKIAHCKON MO3ULKUK 00YHaIOLIErocs Kak akTUBHOIO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIEeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2)IATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKOM IpaXIaHCKOMN UJEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4)3cTeTH4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5)TpyaoBOro BOCIIMTAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6)3K010rH4eCcKOro BOCIIUTAHUSA

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7)IIeHHOCTH HAYYHOI' O IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh NHINBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENN JEATEIbHOCTH, 3aJaBaTh IIAPAMETPBl M KPUTEPUHM HX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBare/bCKHe 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIaJIeTh BHJAMU JIEATEIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUThb apryMEHThl i J0Ka3aTelbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMymupoBaTh COOCTBEHHBIE 3aJaull B 00pa30BaTEIILHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAJNU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOI0 COAEpKAHUS B pa3iIMYHbIX (QopmaTax ¢
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISITh OOIIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallMd H  CcMsr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOXXHOCTEMN Ka)KJI0T0 YJICHA KOJUJICKTUBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh IMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B PA3JIUUYHBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NIEATEIbHOCTh B 00JIACTH
(U3MKKM W acTPOHOMHH, BBISBISATH NPOOJEMBbI, CTaBUTh U (OPMYIMPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupaATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NpPH aHaJM3€ pe3yibTaToB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.

B mponecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOrpaMMBbI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, Ipeanoarauui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHA COOCTBEHHOW dMOIMOHATILHON CephI,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOIs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTH €ro TMpU OCYHUIECTBICHUM OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YUAIOITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOW KapTWHBI MHUpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU €SI TEIIbHOCTH JIOIEM;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
WJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUUYSCKHUH 3apsJl IPH PEIICHUN (PU3HYECKUX 3a]1a4;

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



ANEKTPOAMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TAJeHUE TeJ, IBMIXKEHHWE IO OKPY)KHOCTHU, WHEPIIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HATPEeBAaHUU (OXJIAXKEHUH), TEIIOBOE
paBHOBECHE, WCIApPEHHWE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIM3AIMs, KUTICHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHUE JIaBJICHUS Ta3a MIPU €ro HarpeBaHUU B 3aKPhITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, IMEpPEeMEIIeHHEe, CKOPOCTh, YCKOpEHHEe, Macca Teja, CuJa,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bu3MUecKnil CMBICT HCIHOJIb3YEMbIX BEJIWYMH, UX OOO3HAUYECHHUS] M €IUHULIBI,
HaxoJuTh (OPMYJIBI, CBS3BIBAIOIINE MAaHHYIO (U3MYECKYIO BEIMYHHY C APYTHMHU
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKasi HEPrusi XaOTHUECKOr0 JBMIKEHUS MOJICKYJ, CPeIHEKBaApaTUuyHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KOA(h(OUIIMEHT TI0JIE3HOTO JEHCTBUS TEMJIOBOIO JBUTATENS, TMPU OMHMCAHUH
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAYEHUSI W EIAWHUIBL, HAXOAUTh (OPMYINbI, CBS3BIBAIOIINE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJISA, MOTEHI[MAN, PA3HOCTh MMOTEHIINAJIOB,;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJEKYISIPHO-KMHETUUECKYIO TEOPHIO CTPOCHHUS BEIIECTBAa, Ta30BbIE
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
AJIEKTpUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pasznuyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHa, €T0 MaTEMaTHYECKOEC BBIPAKEHUE W YCIIOBHUS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HUCCIEOBAHUIO (DU3UUYECKUX SIBICHUN U
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE U KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYUH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUCCKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7a4u
BbIOMpATh (DU3UYECKYIO MOJIEIb, BBIICIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

pemiaTh KaYeCTBEHHBIE 33]]a4: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LENOYKY PacCCYKJICHHM € ONmopod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH HU
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTABIICHUSI YUeOHOW W HAyYHO-TMOMYJISIPHON MH(pOpMAINK, TIOTYYEHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UMKE B MOBCEIHEBHON >KU3HU
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTaTh B TpyHIe C BBHIINOJHEHUEM PA3IUYHBIX COIMATIbHBIX pOJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K xoniy obyuenuss B 11 kijacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B NMPAKTHUYECKOU NESITEIbHOCTU JIFOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIENIb aTOMa, HYKJIOHHAsi MOJIENIb aTOMHOIO siipa MpU PELIeHUH (PU3NUECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKOUsA, JACUCTBUE MAarHUTHOIO IO Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotoanexkrpuaeckuii 3P ekt (hororddekT), cBeTOBOE NaBICHNE, BOSHUKHOBCHHE
JMHENYaToro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAasd M MCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pa3MYHBIX  Cpel) U
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKLIMST MarHUTHOrO Iojis, cuia Awmmepa, cwia JlopeHna, MHIYKTHBHOCTH
KAaTYIIKHA, JHEPrusl JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEH, IEPUOJ U YacroTra
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKAasl CWUJla JIMH3bL, IPU OINMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MUECKU
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IUHMIIbL, YKa3bIBATh
(GopMyJibl, CBSI3bIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAaHTOBBIE SIBICHUS W MPOLECCHI, HCIOJIb3Ys
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPrus U UMIMYJbC (OTOHA, IEPHUOJ] MoTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SZIEp, MPU OMHCAHUU TMPaBUIBHO TPAKTOBATh (DU3UUYECKUI CMBICI
WCIIOIb3YEMbIX BEJIMYWH, UX O0O3HAYEHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIIATH 3HaUeHUE (PU3NUECKOM BEJIMUHHBI,

aHAIM3UPOBATH (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI ¥ MPUHLMIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0OBATEILHOTO U MAapajuIeIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHWE ODWHIITEHHaA uid PoTodddexra,
3aKOH COXPaHEHHsI 3HEPruH, 3aKOH COXPAaHEHUsS HMIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYEeCKOEe BBIPAKEHWE W YCJIOBHS (TpaHUIIBI, 0O0JAaCcTH)
IPUMEHUMOCTH;

OIpEAEIISATh HANPABICHUE BEKTOPA UHAYKIIMM MATHUTHOT'O IOJI TPOBOJAHHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIONTHATh JKCIIEPUMEHTHI 0 HWCCICNOBAHUIO (DU3UYECKUX SBJICHUNU U
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO WM3MEPEHHS M MCHOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH ITOIPEMIHOCTEN H3MEPEHNM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX HU3MEPEHHUM: TpPU HTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIMYUH B BUJE TAOIUI] U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTA, Y4e€OHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHuUS;

pematb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACNATh (PU3MUYECKHE BETUYUHBI U (POPMYIIbI,



HEOOXOAUMBIE Uil €€ pelleHUs, POBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCYXICHHI C ONOpOM HAa W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/CcTaBleHusl y4eOHOM M Hay4yHO-TIOMYJISIpHOW MH(POpPMALUH, MOTy4YEHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYydaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOIMUECKOT0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNNe C BBINOJIHEHUEM pPA3JIMYHBIX COIHAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYALMsX, aJICKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBouyacos DJIEKTPOHHBIE
Ne HaumeHoBaHuepasienoB u
(uugposbie)
n/n TEMIPOrpaMMbl Bcero Konrpoabnbiepaborsl | IlpakTnueckuepadoTsl

oOpa3oBaTe/bHbIEPECYPCHI

Pazgen 1.0U3UKA U METObI HAYYHOI'O ITIO3HAHUSA

11 ®u3zrKa U METOJbl HAYYHOT'O 9 bu6moteka [IOK
' TIO3HAHHS https://m.edso0.ru/7f41bf72
Uroronopazueny 2
Paznen 2.MEXAHUKA
bubmmoreka [IOK
21 Kunemaritka > https://m.edso00.ru/7f41bf72
bub6mmoreka [JOK
22 Auramiia ! https://m.eds00.ru/7f41bf72
but6mmoreka [JOK
2.3 3 6 1 1
AOHPICOXPAHCHILT B MEXATHIC https://m.edsoo.ru/7f41bf72
Hroromnopasneny 18

Paznen 3.MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMUKA

OCHOBBIMOJIEKYJIIPHO- bu6motexa [IOK
3.1 . 9 1
KHUHETUYECKOUTCOpUHU https://m.edsoo.ru/7f41bf72
bu6moreka IIOK
3.2 O 10 1
CHOBRITEPMOHHAMHIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS 5 bu6mmoreka [TOK
' BemiecTBa. Pa3oBbie NEPEXOIbI https://m.edsoo.ru/7f41bf72

Uroronopasneny 24



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

Paznen 4.9JIEKTPOJAUHAMUKA

bubmmoreka [IOK
4.1 C) 10
FleKTpOCTaTHIA https://m.edsoo.ru/7f41bf72
4.9 [TocTosIHHBIN 27EKTPUYECKUN 12 bu6morexa [IOK
' ToK. TOKM B pasjIMuHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroromnopasneny 22
Pe3epBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIACC

No KoanyecrBouyacon DJIeKTPOHHBIE
- HaunMeHoOBaHMepa3iejioB U (uudposbie)
n/ Bcer | Kourpoabnbiepador | IlpakTuyeckuepador
TEMIPOTPaAMMBbI o0pa3oBaTeibHbIEpeCcyp
n 0 bl bl
Chl
Paznea 1.9JIEKTPOJJUHAMUKA
MarnuTtHoenoie. bu6moreka IIOK
1.1 11 1 3
DneKTpoMarHUTHASTUH Y KITUS https://m.edsoo.ru/7f41c97¢c
Uroronopasneny 11
Pa3znen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHuYecKHe U 9 1 Bbub6morexa IIOK
' AEKTPOMArHUTHBICKOJICOAHUS https://m.edsoo.ru/7f41c97c
99 Mexanndeckue u 5 1 bu6moreka [JOK
' 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
but6moreka [JOK
2.3 0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroromnopasneny 24
Pasznen 3.0CHOBBI CHEIIMAJIBHOW TEOPUU OTHOCHUTEJBHOCTH
OCHOBBICTICIIMAIBHOUTEOPUHOTH OCUTEIIBHO bubmmoreka [IOK
3.1 4 1
CTH https://m.edsoo.ru/7f41c97c
Hroronopazueny 4
Paznen 4. KBAHTOBAS ®PU3UKA
but6mmoreka [JOK
4.1 i 6
DIICMEHTLIKBAHTOBOHONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenneatoma 4 bu6mmoteka [IOK



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

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

4.3

ATOMHOE1pO

bu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Nroronopasneny

15

Paznen 5.OJIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

5.1 DNEeMEeHTHIACTPOHOMUH U aCTPODUZUKHI 7 E;I[?;;I;T:g:ogrc:/f £41c97c
Hroronopasnery 7
Paznen 6.0BOBLIAIOIIEE IOBTOPEHUE

6.1 O6o01maro1eenoBTopeHne 4 E’[I'/[I[?sﬂlpllrzfgjogrouﬁ £11697c
Uroronopasaeny 4
Pe3epBHOEBpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoaunuecrBouacoB
Ne Jarau3yd | DJIeKTpOHHbIenH(ppoB
Temaypoka Konrtpoabn | IlpakTHueck
n/n Bcero eHUA bleoOpa3oBaTeIbHbIEpe
bIepadoThI nepadoTbl
Cypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmotexa [JOK
METO/Ibl MIO3HAHUSI OKPY’KAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Posib 1 MecTo Qpu3uku B popmMupoBaHUU
2 COBPEMEHHOM HayYHOW KapTHUHBI MUpPa, B 1 brbmorexa [TOK
p N y p Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTHYECCKOM JIEATEIIBHOCTH JIFOICH
Mexannueckoe BukeHue. OTHOCUTEIBLHOCTh
3 MeXaHU4ecKoro ABkeHus. [lepemenienue 1 bubmmorexa [IOK
A - epeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBHOMEpHOETTPSIMOJIIMHEWHOEABUK EHUE 1 bubmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOET PSIMOJIMHEHHOCABIIKCHUE 1 bubmorexa IJOK
yerop P A https://m.edsoo.ru/ff0c372e
5 CBoOonHOE ajieHne. Y CKOpeHne CBOOOHOTO 1 bubmuotexa [JOK
naJeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nBuxeHue. [IBuxxeHue 1 bubmmoreka LIOK
MaTepuaibHON TOUYKH 110 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
[TpuHIIUTT OTHOCKUTENHLHOCTH [ amues.
8 HNHepuuanbHbIe CHCTEMBI OTCUETA 1 bubmorexa [JOK
p . ' https://m.edsoo.ru/ff0c3be8
ITepBbiiizakoHHbIOTOHA
Macca tena. Cua. ITpuHIUIT Cynepno3uIiuu
9 cwi1. Bropon 3axkonH HEIOTOHa )I}J,'Ifl P 1 bubmorexa HOK
- DTopOHt 3 https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOW TOYKH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HproTOHA 17151 MaTepUaIbHbIX bubmotexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEeMUPHOTO TIroTeHus. Cruia TsSHKeCTH. bubmmorexa [IOK
[TepBasikocMH4ECKasICKOPOCTH https://m.edsoo.ru/ff0c3d00
bu6moreka [JOK
12 Cuna yapyrocru. 3axoHn I'yka. Bec Tena
yrpyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddbunment tpenus. Cuia
13 COII OTEIBJ'IGHI/IH II ql)/Iq)I[BI/I)KeHI/II/II) Teja B bubimorexa HOK
p p https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WJINA Ta3e
[TocTynarenbHOE 1 BpamaTeabHOE IBHKCHUE
14 a0COIOTHO TBEPAOTO Tea. MOMEHTCHIIBI. bubmotexa [JOK
IIneyocunsl. https://m.edsoo.ru/ff0c41a6
VYcnoBUsIpaBHOBECUATB EPAOrOTENA
HNMiynbc MaTepUaIbHOM TOYKH, CHCTEMBI
15 arepua ouek. 1 cc 3ako bubmorexa HOK
MaTepHaIbHBIX TOUEK. VIMITYIIbC CUIIBL. 3aKOH
p y https://m.edsoo.ru/ff0c43d6
COXpaHEHHS UMITYJIbCa. Peak THBHOEIBI)KEHHU €
Pabora u MmomHoOCTh cuibl. Knnernueckast
16 SHEPrus MaTePHAILHON TOUKHU bubmorera HOK
p p ’ . https://m.edsoo.ru/ff0c4502
TeopeMaoOM3MEHEHUMKMHETUUECKON IHEPTUU
[Totennmanbuas 3Heprus. [loTeHmanpHas
3HEprus yupyro neopMupoBaHHOU
17 u I:KHHB}II Py opvnp bu6mmoreka [JOK
124 ’ https://m.edsoo.ru/ff0c461a
[ToTeHIMaNbHASIHEPTUATEIABOIM3UIIOBEPXHO
cTu3emMin
TToreHnmanpHbBIE M HETOTEHIIHAIILHBIE CHJIBI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
. bubmotexa [JOK
18 N3MEHEHUEM MEXaHUYECKOU YHEPTUU

CHCTEMBI Tell.
3aKOHCOXPAHEHUSIMEXaHUYECKOU IHEPrUuun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Jlabopatopnas pabora «/ccnenmoBanue cBsi3u
pabOThI CHJIBI C U3MEHEHHEM MEXaHUYECKOU

19 SHEPruH Teja Ha MpUMepe PACTSHKEHUS
PE3UHOBOI0 KIyTa»

20 KonTtponbshas padora no reme «KunemaTuxa. bubmmorexa LIOK
JluHaMuKa. 3aKOHBI COXpPaHEHHS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-

21 KMHETHYECKON TEOPHH. brbmorexa [IOK

https://m.edsoo.ru/ff0c4dc2
Bbpoynosckoensuxxenue. Audpysus
XapakTep IBUKEHHS U B3aUMOJEHCTBUS
22 YyacTUIl BeniecTBa. Moaenau cTpoeHus ra3os,
JKUJIKOCTEN U TBEPABIX TEI
93 Macca monekyi. KonnuecTBo BemecTsa.
[Tocrosinnas ABorajpo

24 TennoBoe paBHoBecue. Temneparypa u eé
n3Mmepenue. lkanaremnepatypllenscus

o5 Wneanpubiii ra3 B MKT. OcHOBHOE ypaBHEHUE bubmotexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOGconroTHaAs TeMIIepaTypa Kak Mepa CpeaHei

26 KMHETHUY €CKON 3Heplr“)I/II/IyII[)BI/I)KeHI/I}IpMOJ'IpeKYJ'I. bubmioreia LIOK

https://m.edsoo.ru/ff0c511e
VYpaBuenneMenneneeBa-Knanelipona

27 3akon/lampToHa. I'a30BEI€3aKOHBI
JlabopaTtopHas pabota «/ccnenoBanue

28 3aBUCUMOCTU MEXY IMapaMeTpaMu COCTOSHUS
pa3peXeHHOr o ra3a

29 N3ompoueccsl B naeaabHOM ra3e u ux bubmuoreka LIOK
rpaduyeckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e

30 BuyTpeHnHsist sHeprust TepMoAMHAMUYECKOU bubmmorexa [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CUCTEMBI U CIIOCOOBI €€ U3MEHEHMUS.
KommyectBoremoTsl U padora.
BHyTpeHHAAIHEPTrUsI0JHOATOMHOT OMI€ATIEHOT

https://m.edsoo.ru/ff0c5952

orasa
bubmmorexa LIOK

31 Bunerrennonepesat https://m.edsogru/ff0c5036
VY aenbHas TEMIOEMKOCTh BELIECTBA.

32 KonnuecTBo TenioThl pu Temonepesaye. brbamorexa [IOK
Auabatsbiiinponece https://m.edsoo.ru/ffoc5¢c36

33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U €O bubmmorexa [IOK
MPUMEHEHHE K U30MpolieccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs polieccoB B pupo/ie. bubmotexa [JOK
BTtopoii 3aKk0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Ipunnun aevicreus u KI1J rennosoi bu6mmorexa LIOK
MallHbI https://m.edso0.ru/ff0c600a

36 uxn Kapuo u ero KITJI

37 DKOJIOrMYeCKU erpo0IeMbITEIIOIHEPT € TUKH

38 Oo6o6maromuit ypok «MomnekysipHast GU3MKa. bubmuotexa [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbsHas pabota o reme

39 «MonexynsipHasi pU3MKa. bubmorexa [JOK
OCHOBEITEPMOMHAMIKID https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3oBaHue U KOHJIEH CaLUs. bubmuorexa LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6

41 AOCOIIOTHASI U OTHOCUTEIbHAS BIAXKHOCTh bubmoreka [JOK
Bo3ayxa. HachleHHbImap https://m.edsoo.ru/ff0c64d8

42 TBépnoe Teno. Kpucramnmueckue u bubmmorexa LIOK

amopdHbIe Tena. AHH30TPONUS CBOKWCTB

https://m.edsoo.ru/ff0c65f0



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
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

KpucTtauioB. JKuakue KpucTaibl.
CoBpemeHHbleMaTepHrabl

43 [InaBnenue u kpuctamum3anus. Y aeabHas bu6mmoreka LIOK
TernyoTa naasiaeHus. Cyommmarus https://m.edsoo.ru/ff0c6708
bu6moreka [JOK
44 VYpaBHeHuerenaoBorodanaxca https:/m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tea. IIEKTPUYCKUH 3aps/l. bubmotexa [JOK
JIBa BUIa SIEKTPUUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0cébcc
[IpoBOMHUKY, TUITEKTPUKU U
46 H(I:HynpOBOI[HI/IKI/I. 3aK§H COXpaHECHHS brbmorexa [TOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOT O 3apsiaa
47 B3aumonencTBue 3apsaaoB. 3akon Kynona. bubmoteka [JOK
TodeuHbIW PIEKTPUUECCKUH 3aPsiT https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 3JIEKTpUYECKOrO MOJISL.
48 [IpuHIUT Cyneprno3ULINH SIEKTPHUIECKUX bubmiorexa LTOK
- . https://m.edsoo.ru/ff0c6df2
nosied. JIMHuMHANps K EHHOCTH
49 Pabota cuit 351eKTpOoCTaTHYECKOro MOJIS. bu6mmoreka LIOK
ITorennuman. Pa3HOCTBITOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOOHUKYN U AUDIEKTPUKU B
50 aleeKTpI([)CTaTquILKOM HOFJ)IG. bu6amorexa [IOK
https://m.edsoo.ru/ff0c7018
JusnekTpuyecKasimpoHUIIaeMOCTh
. bu6mnoreka [JOK
°1 Duexrpochiocts. Korzercarop https://m.edso0.ru/ff0c7126
52 DIIEKTPOEMKOCTD IJIOCKOT0 KOHJIEHCAaTOpa. bubmotexa [JOK
DHeprus 3apspKeHHOro KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas pabora "M3mepenue
3IEKTPOEMKOCTH KOHJIeHcaTopa"
94 [IpyHIMD AECTBUS U TPUMEHEHHE
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KOH/ICHCATOPOB, KOITMPOBAJILHOI'O arapara,
CTPYHHOIO MIPUHTEPA.
DNEeKTPOCTATUUECKASI3AIIHUTA.
3a3eMIICHHERIICKTPOIIPHOOPOB

55

DNEeKTpUYECKU TOK, YCIIOBUS €r0
cymectBoBanus. [loctosHHBIHM TOK. CHita
toka. Hanpspkenue. ConmpoTuBIeHUE.
3akoHOmaIsiydacTKalenu

56

[TocnenoBarenbpHOE, MapalIeBHOE,
CMEIIaHHOE COeIMHEHNE MTPOBOTHUKOB.
JlabopaTopHasipabota

«M3yueHreCMeaHHOT 0COSTMHEHUS PE3UCTOP
OB»

0.5

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

S7

PabGoTa 1 MOIITHOCTP 3JIEKTPUYECKOTO TOKA.
3akon/[>xoyis-Jlenma

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

58

3akoH OMa /715 TOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe 3ampIkaHue.
JIabopartopnast pabota «M3mepenne I/C
UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSI»

0.5

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

59

DneKTpOHHAas MPOBOAUMOCTE TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh COIPOTUBIICHUS
METAJIJIOB OT TeMIIepaTyphl.
CBepXIpoBOIUMOCTD

60

DNEeKTpUYECKUN TOK B BakyyMme. CBOKMCTBA
AJIEKTPOHHBIX ITY4YKOB

61

[TonmynpoBOIHUKH, X COOCTBEHHAS U
npuMecHast IpoBoguMocTs. CBorcTBap—N-
nepexoza. [1oaynpoBOHUKOBBIETTPUO OPBI

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTPUYECKUHU TOK B paCTBOpaX U paciijlaBax

62 3JIEKTPOJIUTOB. 1 bubmotexa [JOK
DIIEKTPOJIU THUECKASTU CCOITAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEKTPUIECKUU TOK B rasax.

. . bubmotexa [JOK
63 CaMOoCTOSITCIPHBIN U HECAMOCTOSI TCIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [Inazma
DIIEKTPUYECKUE MPUOOPHI M YCTPOHCTBA M UX
64 I aKTIEHCCKOC I I/II)MCHSHI/IG a 1 bubmorexa TIOK
P P ) https://m.edsoo.ru/ff0c86fc
[IpaBuiaTexHUKHOE301aCHOCTH
bu6mnoreka [JOK
65 0606 7 C) 1
OO0 T POR SACKIDOAEANMHED https://m.edso0.ru/ff0c88be
KonTponpHas pabora 1o Teme

66 «2Qnekrtpocratuka. [locTossHHbII 1 bubmotexa [JOK
JNEKTPUYECKUN TOK. TOKH B pa3IMUHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 KonTtponbsHas paborta o reme 1 bubmmorexa LIOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

. bu6moreka [JOK

68 1 1

Obobmarouyii ypoi o Teman 10 nacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KUIACC

N KoanuecrBouacoB 1 3 o
° aran3yu JIEKTPOHHBbIeM(POB
Temaypoka Konrpoasn | IlpakTuyeck
n/n Bcero eHHUsA bleoOpa3oBaTeibHbIEpe
bIepaldoThI uepadoThl
Cypchl
ITocTositHHBIE MATHUTHI U UX B3aUMOIECHCTBUE.
1 MarnutHoe noJie. BekTop MarHuTHOM 1 brbmorexa [TOK
) P B https://m.edso00.ru/ff0c9778
WHAYKIHA. JINHUUMarHU THOMHH Ty KITUT
MarsuTHoE€ 10JI€ MPOBOJHKUKA ¢ TOKOM. OTIBIT
2 Opcrena. BzanmojelicTBre MPOBOIHUKOB C 1 bubmmorexa [IOK
P ' P https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlabopatopnas padora «M3yuenue 1 1 bubmuorexa [JOK
MarHUTHOTO MOJI KaTYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBE MarHUTHOTO MOJISl HA ITPOBOJHHUK C
4 tokoMm. Cuna Amnepa. JJabopatopHas pabota 1 1 bubmoteka IJOK
«MccnenoBanue e CTBUS MOCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM)
eiiCTBHE MAarHUTHOTO ITOJISl HA ABUKYITYIOCS
5 i spKeHHYI0 gactuiry. Cuma Jlo eHu: ’ 1 brbmorexa [TOK
P y 4 P ' https://m.edsoo.ru/ff0c9df4
PaGoTa cuinel Jlopenua
DnexkrpomMarHuTHas HHAyKus. [ToTok
6 BEKTOpa MarHuTHOM uHAyKIuu. IJC 1
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykiuu ®apanes
7 Jlabopatopnas padora «MccrnenoBanue 1 1 bubmotexa [JOK
SIBJICHUSI 3JIEKTPOMAarHUTHON MHTyKLIAN» https://m.edsoo.ru/ff0cal50
3 NHaykTuBHOCTS. SIBIEHNE CAMOMHIYKIUH. 1 bu6mmoreka LIOK
OJ1C caMOuMHIyKIIMU. DHEPrusi MAarHUTHOTO https://m.edsoo.ru/ff0ca600
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TIOJISI KATYIIKH C TOKOM.
DNeKTpOMarHuTHOEIIOJIe

TexHnueckne ycTpoicTBa U UX IPUMEHEHUE:

IOCTOAHHBIC MAarHuThbl, 3JICKTPOMAIrHUTHI,

9 ANEKTPOJABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TI€Yh
10 Oo6o6marommit ypok «MarHuTHoe mouie. bubmuotexa [JOK
DneKTpoMarHuTHasT HHIYKIIHS https://m.edsoo.ru/ff0cab82
1 KonTponsHas pabora 1o Teme «MarHutHoe bu6mmoreka [JOK
noJie. DIEeKTPOMarHUTHASTUH TYKIIHS» https://m.edsoo.ru/ff0cad58
CB00OOHBIC MEXaHHYECKHE KOJICOaHMSI.
12 I'apmonnyeckue xonebanus. Y paBHeHHE bubmuorexa LIOK
rapMoHHYecKux konedbanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTrUuu
JlabopaTopHas padota «MccienoBanue
13 3aBHCUMOCTH TTEPUO/Ia MAJIBIX KOJICOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTU U MAcCChl
rpy3a»
Konebatenbubi koHTYp. CBOOOHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHus B U €aTbHOM
14 K0JIe0aTEIbHOM KOHTYPE. bu6amorexa [IOK
https://m.edsoo.ru/ff0cb820
AHAJOTUAMEKTyMEXaHUYECKUMU U
3IEKTPOMArHUTHBIMUKOJICOaHUSIMHU
®dopmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPruy B UJICAJIBHOM KOJ1e0aTeIbHOM Bubmiorexa HOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
16 [IpencraBnenne 0 3aTyXarIMX KOJIeOaHUSX. bu6mmoreka [JOK

BriHyX/1eHHbIE MeXaHUYeCKHe KoJeOaHusl.

https://m.edsoo.ru/ff0cbb86
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Pe3onanc.
BrIHYKICHHBI€IJICKTPOMAar HUTHBICKOJICOaHH S

[Tepemennbr TOK. CUHYCOHUTaTIbHBIN
IIEpEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO

bu6moreka [JOK

17 TOKa. AMIIJIUTYTHOE U IEUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HaYEHHUE CUJIbI TOKA U HAPSDKEHUS
18 Tpancdopmatop. [IponsBoncTso, mepenava u
OTpedIeHNE AIEKTPUUECKON SHEprun
YCTpoiiCTBO M MPAaKTUYECKOE TPUMEHEHHE
19 AIIEKTPUYECKOT 0 3BOHKA, TeHepaTopa bummorexa [IOK
. https://m.edsoo.ru/ff0cc324
NepEeMEHHOr0 TOKa, IMHUI dJIeKTporepeaad
DKOJIOrMYecKrue PUCKH NP MPOU3BO/ICTBE
20 anekTposHepruu. KynpTypa ucnoiab3oBaHus
AJIEKTPOSHEPTUU B IIOBCEIHEBHOU KU3HU
MexaHn4ecKkune BOJIHbI, yCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTth bubmmorexa [IOK
pacnpoCTpaHEHHUS U IUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunslie U MPOOILHBICBOIHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTB 3ByKa. bubmotexa [JOK
BricoraTona. TemOp3ByKa https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMarHuTHBIE BOJHBI, ©X CBOUCTBA U bubmuorexa [JOK
ckopocTb. lllkanasnekTpoMarHUTHBIXBOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUMIIBI paAMOCBA3H U TEIEBUIECHUS.
PasButue cpencrs csazu. Pannonokanus
bu6moreka [JOK
25 KonTponbsHas padora «KojaeOaHus ¥ BOJHBI https://m.edsoo.ru/ff0CCHES
26 [IpssmonuHelHOE pacnpoCTpaHEHUE CBETA B bu6mmorexa LIOK

OIHOPOHOM cpene. ToueyHbIil CTOUHUK

https://m.edsoo.ru/ff0cd350
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cBera. Jlyu cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPaKEHUsI CBETA.

27 [TocTpoenune n300pa>keHUH B TUIOCKOM bubmiorexa LTOK
P P https://m.edsoo.ru/ff0cd4e0
3epkaje
IIpenomnenue ceeta. [lomHoe BHyTpeHHEE
28 oTrpaxenue. [IpenensHbId yro moiaHoro brbmorexa [TOK
P P . https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpakKeHUs
29 JlabopatopHas pabora «3mepenue bubmmorexa [IOK
MOKa3aTess MPEeTOMIICHUS CTEKJIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenne n3o0paxeHnil B JIHH3E. bubmuorexa [JOK
@dopmysa TOHKOM JTUH3bL. YBEIUYEHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «/ccnenoBanue
CBOMCTB U300 Pa)KCHUI B JIMH3aX)
Hucnepcus cseta. CioXHBINH cocTaB 0€10ro
32 cgera. [[Ber. JIaboparopHas pabota
«Habmonenue qucnepcuu CBeTa»
33 Wntepdepennuns creta. Judpakuus crerta. bubmmorexa LIOK
JudpakuroHHas peméTka https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [Tomspusamms bubmotexa [JOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTrueckue NpuOOpkI U yCTPOICTBA U
yCIOBHS UX 0€30MaCHOr0 MPUMEHEHHUS
['paHu1IBl NPUMEHUMOCTH KJIaCCUYECKOH
36 MmexaHukd. [TocTyiaTel clienualbHOW TEOPUU bubmorexa HOK
' Y P https://m.edsoo.ru/ffocf862
OTHOCHUTEIHHOCTH
37 OTHOCUTENILHOCTh OJTHOBPEMEHHOCTH. bubmmorexa [IOK
3aMeyieHue BpeMEHHU U COKPAIICHUE IJTUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMNYyJIbC PEIITUBUCTCKONU bubmotexa [JOK
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yacTulbl. CBS3b MACCHI C DHEPTUEH U
UMITYJIbCOM. DHEPIUsInoKos

https://m.edsoo.ru/ff0cfc68

39 Kontponbshas padota «Ontika. OCHOBbI bubmmoreka LIOK
CHEUAJIbHOW TEOPUU OTHOCUTETIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®ortonsl. Popmyna [lnanka. DHeprus u bubmotexa [JOK
UMIyJbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U uccnenoBanue porodrddexra. bubmotexa [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl porodrPdekra. YpaBHeHue
42 BH“HmTeSIiHa niq)q)oma(b(;@)ema. bubmioreia LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuna» ¢pororpdexra
43 Hapnenwne ceera. OnbiThl I1. H. JleOenena. bubmoteka [JOK
XUMHUECKOEIEHCTBUECBETA https://m.edsoo.ru/ff0d04a6
TexHuueckne ycTporCcTBa U MPAKTHYECKOE
44 npuMeHeHue: GoTorIeEMEHT, (OTOAATUHUK,
COJTHEUHas OaTapesi, CBETOUO
45 Pemenne 3amad mo reme «J1eMEHTHI bu6moreka [JOK
KBAHTOBOMW OITUKH» https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnsiTsl Pezepdopaa
46 o Il)laccesmmo 0-9aCTHII. phor bubmoreta LIOK
https://m.edso0.ru/ff0d091a
[InanerapHasmonenbaTomMa
bu6mnoreka [JOK
47 Hoctynatetbopa https://m.edsoo.ru/ff0d0afa
N3nydenue u noraomieHue (HOTOHOB MpU
48 nepey:one aToma ¢ OJTHOTO qu;OBHﬂ 3Hegr1/m Ha bubmioreia LIOK
_ https://m.edsoo.ru/ff0dOafa
Ipyroi. BunsiciekTpos
49 BosiHOBBIE cBOMCTBA yacTuil. BoiHbI 1e bubmoteka [JOK

bpovins. KopnyckyasipHO-BOJIHOBOU yaIu3M.

https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

CnonTaHHoe 1 BBIHYXJICHHOC U3JIYUYCHHUC

50

OTkphITHE paAO0aKTUBHOCTH. ONBITHI
Pesepdopaa no onpeneneHunto cocraBa
PaIMOAaKTHBHOTO U3JTydCHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaowucTBa anba-, 6era-, raMMa-u3IydeHusl.
BrusiHue paioaKTHBHOCTH HA KHUBBIC
OpTraHU3MBbI

52

OTkpBbITHE IPOTOHA U HEUTPOHA. M30TOIBI.
Anbda-pacnaj. DIEKTPOHHBIN U
MO3UTPOHHBIM OeTa-pacnaj. I'amma-
U3Iy4yeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBs3H HYKJIOHOB B sape. SnepHbie
peaxuuu. Snepusid peaktop. [Ipobaemsi,
IIEPCIEKTUBBI, SKOJIOIrMYECKUE aCTIEKThI
SIIEPHOU DHEPreTUKHU

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

54

DneMeHTapHble YacTHIIbl. OTKpbITHE
o3uTpoHa. MeToibl HaOIIOICHUS U
peTuCTpaliy 3J1eMEHTapPHbBIX YaCTHUIL.
Kpyrasliicron
«DyHIaMeHTaIbHbIEB3aUMOEU CTBHUS.
EnvHcTBOQU3NYECKOW KapTUHBIMUPA»

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

55

Oransl pa3BuTus actpoHomui. [Ipuknannoe n

MHPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMMUMU.
Bun 3Be€3nH0ro neba. Co3Besnus, sipkue
3BE3]Ibl, IJIAHETHI, UX BUAUMOE JIBMKCHUE.
ConneuHascucTeMa

56

Comnnue. ComHevHast aKTUBHOCTh. MICTOUHHK
sHeprun CoJiHIa U 3BE3]
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S7

3BE3/1bl, UX OCHOBHBIE XaPaKTEPUCTHUKHU.
3BE3ABINIAaBHOU ITOCIIEN0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEACTABIEHUS O IPOUCXOKIECHUU U
sBomonu CosHIa U 3BE3]1

58

Mineunsid I1yTe — Hama ["anakTuka.
[Tonoxenue u npmxenne CoiHLa B
l'anakTtuke. ['anaktuku. YE€pHblenbIPHI B
ApaxrajgakTUK

59

Bcenennas. Paz0eranue ranaktuk. Teopust
Bonpioro B3peiBa. PennkroBoensiydeHue.
MeraranakTika

60

HepemennsiernpoOaemMblacTpOHOMUT

61

KonTponbsnas padora «3eMeHTHI
aACTPOHOMHH U aCTPODUZUKI»

62

O6o6maromuii ypok. Ponb Gpusuku u
aCTPOHOMMH B 9KOHOMHUYECKOMH,

TEXHOJIOTHYECKOM, COIMAaJIbHOM U TUYECKOM
cdepax nesaTeTbHOCTH YeTTOBEKa

63

O6o06maromuit ypok. Ponb u Mmecto puszuku u
aCTPOHOMMH B COBPEMEHHOW Hay4YHOU
KapTUHE MUpa

64

O6o6miaromuii ypok. Ponb pusnyeckoit
TEOpUU B POPMHUPOBAHUY MPEICTABICHHIA O
(bu3HYecKoil KapTUHE MHUpa

65

O6006maromuii ypok. Mecro ¢puznyueckoin
KapTUHBI MHpa B O0IIEM pSAY COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX HpeHCTaBHeHHfI (0}




pupose
66 MaruutHoe nosie. 1eKTpOMarHuTHas 1
WHTYKIHS
67 Ontuka. OCHOBBI CHEUATbHONW TEOPUH 1
OTHOCHUTEIBHOCTH
68 KBanToBas ¢uzuka. D1eMeHThl aCTPOHOMUU U 1 bubmmorexa [IOK
acTpopu3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» ®usuka, 10 kmace/ Mskumies I'.41., byxoenes b.b., Corckuii H.H. mox
penakumeit [lapdentseBoit H.A., AkiinonepHoe o0miectBo «M3maTenbcTBO
«IIpocBenieHue»

» ®usuka, 11 knace/ Msikumes I'.J1., Byxosnes b.b., Yapyrun B.M. non
penakiueit [lappentreBoit H.A., Akninoneprnoe obmiectBo «M3maTenscTBo
«IIpocBerieHue»

PeimkeBudALIl 3agaunuk no gusuke 10-11 xmacest M. «/Ipoda» 2013

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. I'.A. Msxkues, b.b. byxoBues, B.M. Hapyrun «®u3zuka 11 kmacc» M.
ITIpoceemenue 2014r

2. PeimkeBuyA.Il 3agaunuk nmo pusukel0-11 kmaccet M. «/Ipoda» 2013

3. I'pomriea O. 1., KoHTpoNbHBIE U CAMOCTOSATEIbHBIE Pa0OTHI 110 pusuke 11
Ki1.. M. «Dx3amen», 2014.

4. Mapon A.E. ®usuka. Kontponsnsie padotsl 10-11 kitace M.
«IIpocsemenne» 2005

5. Kupuk JLLA. « ®usuka 10 camocTosiTeNbHBIE U KOHTPOJIbHBIE pabOTh» M.,
«nekca» 2010

6. Msikumies I'.41., ByxoBues B.M., Coukuii H.H. «®u3uka 10 kiacc» M.

ITpoceemenue 2013r



[Iporpamma kypca ¢puszuku s 10—11 kmacco. bazoBelil ypoBeHb (aBTOp

['.4. Msxkuies)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

-http://fcior.edu.ru/ «®enepanbHblil IEHTP UHPOPMAITMOHHO-00PA30BATEIBHBIX
pecypco» (PILIOP)

-http://school-collection.edu.ru/ «Emunas komiekuus nudpoBbIX
00pa30BaTEIBHBIX PECYPCOB»

-http://standart.edu.ru/caiit — «DeaepanbHBIN TOCY1aPCTBEHHBIN
oOpa3oBaTEeNbHBIA CTAHIAPT»

- https://edugalaxy.intel.ru/ O6pa3zoBaresbHas rajakTuKa

- http://nsportal.ru - connanbHas ceTb pabOTHUKOB 00pa30BAHHUSL.

- http://www fizika.ru/ - caiiT st yaureneit U3MKU ¥ UX YICHHKOB.

- http://www.physics.ru/ - matepuanbinopusnke
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