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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHHUWA U TpeOOBaHUM K pe3yjbTaTaM
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHON pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon denepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConepkaHnue mnporpamMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAy4YHOW KapTUHbI Mupa oOyuarmwmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AECATEILHOCTHOIO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm dGI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealM3allid MEKIPEeIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenMeramu. B Hel
OTPEIEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3MKU HAa YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsl, TUIAHUPYEMBIE pe3yJIbTaTbl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaAMeTHbIC, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3UKH HA Oa30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera « Pu3nkay» 1o rogaM o0y4eHus.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOro mpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomuei. Mcmonb3oBaHME W aKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
pPa3HOOOpa3HbBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIYyYEHHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHME €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbIA METO/I MO3HAHUS IIPU BBITIOJHEHUU UMHU Y4E€OHBIX UCCIEAOBaHUIA.

B ocHoBy kypca ¢usuku [y ypoBHSL cpelHero ooOiiero ooOpa3zoBaHUs
NOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK IPHUHLMIBL €ro
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJICPKUT MAaTepuaj U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (U3HKA
o0beMHEH BOKpYr (u3uueckux Teopui. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEILIECTBE W
nouie.

Hoes eymanumapusayuu. EE peanuzanus mnpennojiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOIMYECKUMU ITPOOIeMaMu.

Hoesa npuxnaonoti uanpaenennocmu. Kypc Qusukm  mnpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHMUYECKHX M TEXHOJIOTMYECKUX MPHIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHusl, MOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HOpMHpPOBaHUE MPECTABICHUN O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpPUM, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexe
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOphIE B Iporpamme no (usvke oObeIUHEHBI B OOLIUN CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
NPOBOAUMBIX JUIsi KOHTPOJIA W  OLIEHKH, OCYIIECTBISIETCS  y4YaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlEcCa HCXOAd M3 OCOOEHHOCTEW IUIaHUPOBaHUSA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEHl (U3NYECKUX BEJIMYMH M TIOCTAHOBKY OINBITOB IO TPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpioe BHUMaHuE yAENSETCS PEUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paslienia Kypca, TaK W MHTETPUPYS 3HAHUSA W3
Pa3HBIX pa3ienioB. /[ KaueCTBEHHBIX 3a7ad MPHUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromue BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
IpeIMETHOrO0 KaOuHeTa (M3WKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOI'0 IMKJIa. B kaOuHere (U3UKHU JOIDKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCTpallMuoOHHOE  O0Opy/ioBaHKHEe (popMUpyeTCs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
MEPEUUCIEHHbIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JIEMOHCTpaIuil s
WCCJICIOBAaHMUSI M3y4YaeMbIX  SIBIIEHUH ¥  TPOIECCOB, OJMIUPHUECKUX |
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUCCKUX TTPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHE JI YUYEHUUYECKHX TMPAKTUYECKUX padboT
dbopmMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
7a00paTOpHOTO OOOPYNOBaHUS JOMKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3y4YeHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMIICHHS OOYYAIOIIMXCS K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHME HAay4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHH OOBSCHATH SBJICHUS C HCIOJB30BaHUEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PU3MKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHA U TEXHOJIOTHH.

JlocTxeHne STUX Ieei 00ecrednBaeTCsl pelieHneM CIIeIyIoNMX 3a7ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 00mux (bu3IIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yYMEHHMI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsiCHeHHsI (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IU4HbIX 3aJad C SBHO 3aJlaHHOU
¢usznueckoil Monenblo, 3aJay, MOJApPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIleKBATHON yCIOBUSIM 33/1a4uH;

e TMOHMMaHHE (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIHMSHUS HA OKPYKAIOTYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOIO IUIAHWPOBAHUS U TPOBEACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHaIM3a M HMHTEpIpeTanuu UHGOPMAIIUH,
OIpeeNIEHNs IOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM JJIs Pa3BUTHUS YMEHHUI IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU IEATEIBHOCTH.

Ha wsydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mnporpamme 1o (U3MKEe NEpedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsI JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COAEPKXAHUE OBYUEHUSA
10 KUIACC

Pazges 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUA

®u3nka — Hayka o npupoze. Hayunble MeToAbl MO3HAHUA OKpYyKaroliero Mupa. Posb
HKCIEPUMEHTA U TEOPUH B MIPOLIECCE MO3HAHUS MIPUPOIBI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (u3MUEeCKUX SBIEHUH U TpoueccoB. HayuHble TUIOTE3BI.
dusznveckue 3aKOHbI W TEOpUU. ['paHUIBl TPUMEHHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUS.

Ponp u mecto ¢usnku B GOpMHUPOBAHWU COBPEMEHHOW HAYyYHOW KapTUHBI MUpPa, B
IIPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanorosblie U U(GPOBBIE U3MEPUTETHHBIE PUOOPHI, KOMITBIOTEPHBIE TATYNKH.

Pa3nena 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBrkeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTro ABMXKeHus. CucreMa
orcy€ra. Tpaekropusl.

[lepemenienne, CKOpOCTh (CpenHsIsi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaJibHOW TOYKH, KX TMPOEKUMH Ha OCH CHCTEMbl KoopauHaT. CroxxkeHue
[IEPEMELIEHUN U CII0KEHUE CKOPOCTEH.

PaBHoMepHOE U  paBHOYCKOpEHHOE TpsSIMOJIMHEWHOe JBWKeHHe. [ 'paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IIyTU U IMEPEMEIICHUs MaTepuagibHOU
TOYKH OT BPEMEHH.

CBoOosHOE nazeHre. Y CKopeHue CBOOOTHOTO MaieHUs.

KpuBonuneiiHoe nBHKeHUE. JI[BUKEHHE MAaTE€pUATIbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAs! CKOPOCTh. Ilepuon n
yacToTa oopaienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue yCTpONCTBA W MPAKTUUECKOE MPUMEHEHHUE: CIUJIOMETP, JBUKEHUE
CHaps0B, LEIHbIE U PEMEHHBIE NTEpEIayun.

Jlemoncmpayuu

Mopens cucTteMbl OTCU€Ta, WUIIOCTPALMS KUHEMATUUYECKUX XapaKTePUCTHUK
JIBHYKCHUS.

[IpeoOpazoBanue TBUKEHUI C UCTIOJIL30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue JBWXEeHUs Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaieHHUSL.

HanpapieHnue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

WN3ydyeHne HEpPaBHOMEPHOTO [JIBM)KEHUS C LEJNbK OINPENEIECHUS MIHOBEHHOM
CKOPOCTH.



HNccnenoBanre COOTHOLICHHS MEXKAY MOYTSAMHM, HPOMACHHBIMM TEIOM 34
MOCJIEA0BATEIbHbBIE PABHBIE MPOMEKYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JIBUKEHUHU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBUKEHUS IApUKa B BI3KOW KUIKOCTH.

N3ydenne aBUX)EHUs Tejia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHmmn otHocuTensHOCTH ['amunes. Ilepseii 3akoH Herotona. MHepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Bropoi 3akoH HbproToHa s
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3akoH BceMUupHOTro TaroteHus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (mokos, CKoiabxeHus1, kaueHus). Cumna tpenus. Cyxoe TpeHue.
Cuna TpeHHs] CKOJIbXKEHUS U cuia TpeHus mokos. Koabdumment tpenus. Cuna
CONIPOTHUBIICHUS NPH IBUKECHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHoE M BpalllaTeabHOE JIBUKEHHE a0COIIOTHO TBEPOTO TeEa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHus. Ilnedo cuibl. YcinoBusi paBHOBeCHs
TBEPJOrO TeJIA.

TexHr4ecKknue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: MOAUIUITHUKY, JTBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUMU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cul.

CrnoxxeHue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT AehOpMaIluH.

HesecoMocTts. Bec Tena npu yCKOPEHHOM ITOIbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcinoBus paBHOBeCHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenue aBuxeHUs: OpycKa 1o HaKJIOHHOU MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HUKAKOIIMX B NPYXKUHE U
pe3uHOBOM 00pasiie, OT UX AePOopMaIliH.

HccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TENA, UMEIOLIET0 OCh BPALICHUS.

Tema 3. 3aKkonbl coxpaneHus 6 mexaHuke

NmMnynbc MaTepuaabHOM TOYKM (Tea), CUCTEMbl MaTepUalIbHBIX TOoueK. MMIyibc
CWIbl W W3MEHEHUWE UMIIyJbCca Tejla. 3aKOH COXpaHEHHs uMIylibca. PeakTuBHOE
JIBUKCHHE.

Pabora criibl. MOIIHOCTE CHJIBL.

Kunerndeckass dSHeprusi MaTepuaqbHONM Touku. Teopema 00 W3MEHEHUU
KMHETUYECKOU YHEPTUU.



[TotenmmansHas sHeprusa. I[loTeHuuansHas sHeprus ynpyro aedopMHpPOBAHHON
npy>kunbl. [loTeHnnanbHas sHeprus Teja BOJIM3U MOBEPXHOCTH 3eMITH.

[ToTeHuanpHbBIC U HEMOTCHITNATBHBIE CUIIBL. CBS3b pa0OTH HEMOTCHITUATBHBIX CHIT C
M3MEHEHUEM MEXAHWYECKOW SHEPTMHU CHUCTEMBI TE€l. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPTHUH.

Yupyrue v Heylpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: BOJIOMET, KOMED,
MPYXUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBHON SHEPTUHU B KUHETUYECKYIO U OOpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBs3u pabOTHI CUJIbI ¢ U3MEHEHUEM MEXaHUUYECKOM PHEpruu Tejia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MoJgekyJsipaasi u3snka 1 TEepMOAMHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBuwxenue. Huddysus. Xapaktep ABMKEHUS U
B3aMMO/JICHCTBUS YaCTHUL BellecTBa. MOAENN CTPOEHUS ra30B, KUAKOCTEW U TBEPABIX TEI
1 OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOjenei. Macca u pa3Mepbl MOJIEKYI.
KommuectBo Bemectna. [loctostHHass ABoraapo.

TermnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcusi.

Mopens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUUECKOMN
TEOpUHU HJ€aJbHOro rasa. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa cpelHed KHHETHYeCKOH
DHEPIUM TEIJIOBOTO JBH)KEHMs vacTul rasa. Illkama temnepatyp KenpBuHa. 1'azoBbie
3akOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon [lansToHa. HM3omporeccsl B
UJICaTbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe MmpeacTaBieHHe
U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPakTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OmnbIThI, AOKa3bIBAIOIINE AUCKPETHOE CTPOEHHE BeIlecTBa, (poTorpaguu Moiekynl
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 TP PY3UN KUAKOCTEN U ra30B.

Monenb GpOyHOBCKOTO ABUKEHHUSI.

Mogenb onsita llTepHa.

OnBIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOAEHCTBUS.

Mopens, HITFOCTpUpYyoIas NIpupoay AaBJIEHU ra3a Ha CTEHKH COCY/a.

OnbIThI, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol



OmnpeneneHrne Macchl Bo3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpPEeHUH 00BhEMa
KOMHATBI, IaBJIICHUS U TEMIIEPATYPhI BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY ITapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ochoebl mepmoounHamuxu

TepMmoauHaMuueckas cucteMa. BHyTpeHHsIsl SHEPTUsi TEPMOJAMHAMUYECKON CUCTEMBI
u crnocoOsl €€ u3MmeHeHus. KomuyecTBO TemioTsl U pabota. BHyTpeHHsis sHeprus
OJIHOATOMHOI'0 MJEAJBbHOrO ra3a. Buabl Teronepenaun: TemIONPOBOAHOCTb, KOHBEKIIUS,
W3JIydeHue. YJelbHasg TEIIOEMKOCTh  BemiecTBa. KoaMuecTBO  TEIJIOTHI NP
TeIIonepeaaye.

[Tonsitue 06 agnabatHom mpouecce. [lepBoiit 3akoH TepMoauHaMuku. [IpumeneHue
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K M3ompoieccam. | 'paduueckas natepnperamnusi paboThI
rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh mpoiieccoB B PUPO/IE.

TennoBble Mamuubl. [IpuHIUNBL AEUCTBUS TErIoBBIX MammuH. [IpeobpasoBaHus
DHEPTUU B TEIUIOBBIX MammnHax. Koddduiment moae3Horo AeHCTBUS TEIIOBOW MaITHBL.
[uxn KapHo u ero ko3h@UIIMEHT TMOJE3HOr0 JEUCTBUA. DKOJOTUYECKHE MPOOJIeMbl
TEIUIODHEPT € THKH.

TexHuueckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAWIbHUK, KOHJAUITMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEN YHEPruu Tejla IPU COBEPIICHUH PabOThI: BBUIET MPOOKU U3
OYTBUIKY TIOJT IEHCTBUEM CXKAaTOTO BO3yXa, HarpeBaHue dGupa B JIATYHHOU TPyOKe MyTEM
TpeHust (BUIACOIEMOHCTpAIIU).

N3meHenune BHyTpEeHHEN sHepruu (TeMIepaTyphl) Teja Mpy Terionepeaaye.

OnbIT M0 aAKabaTHOMY PACIIUPEHHUIO BO3/TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBod TypOWHBI, JBUTATENs] BHYTPEHHErO CrOpaHUs, PEAKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3mepenune yaenbHON TENI0EMKOCTH.

Tema 3. Aepezammnuvie cocmoanusa eeuwecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u KoHjeHcarusi. lcmapeHne u kumneHue. AOCONIOTHAS W
OTHOCHUTENIbHASA  BIIAXKHOCTh BO3Ayxa. HacelmeHHbsli mnap. YjaenbHas  TeIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHHS OT JaBJICHHUS.

Teépmoe teno. Kpucrammuyeckne u amopduble Tena. AHU3OTPONHS CBOHCTB
kpuctamnoB. JKugkue kpucrtawibl. CoBpeMeHHble Martepuanbl. [lnaBneHuwe wu
KpUcTayuM3anus. Y AelibHasl Teriora miasienus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHn4ecKre yCTpOMCTBA U MPAKTUYECKOE MTPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJOPUMETP, TEXHOJOTHU TIOJIYUYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBILICHHBIX APOB.

Kunenue npu moHW>KEHHOM J1aBJICHUU.



CnocoObl U3MEpPEHUS BJIAYKHOCTH.

Hab6nronenue HarpeBanust  MiiaBieHUs] KPUCTAJUIMUECKOrO BEIIECTBA.
JleMOHCTpanuus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomwi

N3mepeHnne OTHOCUTEILHON BIIaXKHOCTH BO3yXa.

Pa3znen 4. JdiekTrpoguHamMuka

Tema 1. dnekmpocmamuxa

OnekTpu3auus Teia. DJIEKTpUYecKUil 3apsan. [IBa BuIa SIEKTPUUECKUX 3apsi/iOB.
[IpoBOIHUKH, AUAIEKTPUKH W TOJTYHOPOBOAHUKHU. 3aKOH COXPAHEHHUS AJIEKTPHUYECKOTO
3apsna.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHblil »leKTpUYECKUN 3apsii.
OnekTpudeckoe noiie. Hanpsok€HHOCTH AnekTpudeckoro nosis. [IpuHnun cyneprno3unuu
AJIEKTPUYECKUX T0JIEU. JIMHUM HANTPSIKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

PabGorta cun snekrpocrarmyeckoro mois. I[lorennuan. Pa3sHocTh NOTEHIMANOB.
[IpOBOIHMKM U JAUDIEKTPUKH B  JJIEKTPOCTATHYECKOM mosie. Juanexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh.  KonaeHcatop. DJIEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

TexHuyeckue  yCTpOMCTBA UM INPAKTHUYECKOE  NPUMEHEHHUE:  DIIEKTPOCKOII,
AIEKTPOMETP, IEKTPOCTATUUECKAS 3aUTA, 3a3€MIICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP,
KOIMPOBAJIBHBIN anmapar, CTpyHHBINA ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUMN AEUCTBUS SJIEKTPOMETPA.

B3auMopelicTBre HARIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPIKEHHBIX TEI.

IIpOBOTHUKM B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTuyecKas 3aiuTa.

JIA3JIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIONIaJAW IUIACTHH,
pPacCTOSHUS MEKIY HUMU U JUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOopA.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

N3MepeHune 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoanustii 21ekmpuyeckuii mok. Toku ¢ paziuunvix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKA. VMcTouHMKH
toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpspkenue. 3akoH OMa 17151 ydacTKa LETH.

DNEeKTpUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBIICHHE  BEILECTBA.
[TocnenoBaTenbHOE, MapalIENbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabora anexrpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MoIHOCTb AJIEKTPUIECKOTO
TOKA.



DJIeKTPOJIBUKYIAasi CUja U BHYTPEHHEE CONPOTUBJIICHHWE HCTOYHUKA TOKA. 3aKOH
Owma 11 oTHOM (3aMKHYTOM) AyiekTpuueckoi renu. Kopotrkoe 3ambikaHue.

DNEeKTpOHHAsi MPOBOJUMOCTb TBEPJBIX METAJIOB. 3aBUCUMOCTb COMPOTHUBIICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXNpPOBOIUMOCTb.

DJIeKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBomuuku. CoOCTBEHHAs M MPUMECHAs MPOBOJAUMOCTH MOJIYIMPOBOJIHUKOB.
CaoiictBa p—n-niepexoja. IlomynpoBogHMKOBBIE TPUOOPBHI.

DJIEKTPUYECKUIM TOK B pacTBOpax M pacruiaBax dJEKTPOJIUTOB. DJIEKTPOIUTUUECKAS
OUCCOUUALUS. DIEKTPOIIU3.

OnekTpuieckuii TOK B Tra3ax. CamMOCTOSITENbHBIA W HECAMOCTOSITEJIBHBIA pa3psi.
Monnus. [1na3zma.

TexHuueckue ycTpoNCTBa U MPAKTUUECKOE MPUMEHEHUE: aMIepMETpP, BOJIBTMETP,
peocTaTr, UCTOYHUKH TOKa, DJIEKTpPOHArpeBaTelibHbIe MPUOOPHI, JIEKTPOOCBETUTEIIbHbIE
pUOOPBI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (HOTOPE3UCTOPBHI,
MOJIYTIPOBOTHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

W3MepeHne CUIIbl TOKA U HaIIPSKEHHUSL.

3aBUCUMOCThH CONMPOTHUBJIECHUS WIMHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI, TUIOIIAIN
MONEPEYHOr0 CEYEHUs U MaTepuaia.

CmenranHoe CoOeIMHEHUE TPOBOHUKOB.

[Ipsmoe  uU3MepeHHe  dBIEKTPOABIXKYIIEeH  cuibl.  KOpoTkoe  3ambIKaHHE
rajibBAaHMYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSL.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHIL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTH BO3/1yXa.

OHOCTOPOHHSISI TPOBOIMMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3ydeHne cMenaHHOT0 COSTUHEHUS PE3UCTOPOB.

N3MepeHue HSIIEKTPOABUKYILIEH CHJIbI MCTOYHMKA TOKA U €ro0 BHYTPEHHETO
COMPOTHUBJICHUS.

HaOmronenue aiexrposusa.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kjacce oCyIIeCTBISETCS ¢ yIETOM
COJIEpKaTENIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKU, OUOJOTUM, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meocnpeomemuvle nowsimusi, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAyYHOTO MTO3HAHUS:
SBJICHUE, HAy4YHBIH (DaKT, THnoTe3a, pu3ndecKkas BeINIMHA, 3aKOH, TEOPHs, HAOII0IeHUE,
HKCHEPUMEHT, MOACIUPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMbl ypaBHEHWH, NUHeHHas (QyHKUMs, Mapadoa,
runepOosa, ux rpadukd U CBOWCTBA, TPUTOHOMETpHUYECKUE (YHKIHUU: CUHYC, KOCHHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMY HAa OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



buonocus: mexanwdeckoe ABWIKEHHE B KUBOW mpupoae, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB (BUIBI TEIUIONEPEaaund, TEIUIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KMBOUW IPUPO/IE.

Xumus: JTUACKPETHOE CTPOCHHE BEHIECTBA, CTPOEHHWE AaTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJ, KUIKOCTEHM W Ta30B,
AJIEKTPUYECKUE CBOKMCTBA METAJJIOB, AJICKTPOJIUTUYECKAS TUCCOLMAIINS, TaJIbBAHUKA.

l'eoepacghus: BNaXXHOCTH BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE IBWKEHHH C HCIOJIb30BAHUEM MEXaHU3MOB, YYET
TPEHUSI B TEXHHUKE, MOAIIWITHUKH, HWCIOJb30BAHMWE 3aKOHA COXPAHEHHUS HMITyJIbCa B
TeXHUKE (pakeTa, BOJOMET W JpPYyrue), JIBHUTaTellb BHYTPEHHETO CrOpaHHUs, IapoBas
TypOuHa, OBITOBOIN XOJIOJUIBHUK, KOHAUIMOHEP, TEXHOJIOTUM TMOJTYyUYECHHUS] COBPEMEHHBIX
MaTepUanaoB, B TOM YMCII€ HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUM, DBJIEKTPOCTATUUYECKAS
3aIuTa, 3a3eMJICHUE AIEKTPOIIPUOOPOB, KCEpOKC, CTPpYWUHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTeIbHBIC TPUOOPHI, JIEKTPOOCBETUTEILHBIC TPUOOPHI, TajlbBaHUKA.

11 KITACC

Paznen 4. JjaekTpoauHaMuka

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKYUA

[TocTossHHBIE MarHUTHL. B3auMOAEHCTBUE OCTOSIHHBIX MAarHUTOB. MarHMTHOE MOJIE.
Bekrop marnutHOM WHAYKUMHW. [IpyUHLOMIT Cynepno3WiMi MAarHUTHBIX ToJjen. JIuauum
MAarHATHOM WHAYKIMHK. KapThHa JMHWN MAarHUTHOM HWHAYKIMH TIOJA TOCTOSIHHBIX
MAarHuTOB.

MarauTHoe moje MPOBOJHMKA ¢ TOKOM. KapTuHa NWHMN WHOYKUWU MarHUTHOTO
MOJIs1 JVIMHHOTO MIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYLIKH C
TokoM. OnbIT DpcTeaa. BzaumoaeiicTBre MpoOBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampabiieHHE. [[BUKEHUE 3apsHKEHHOW YacTUIBI B
OJTHOPOJTHOM MarHuTHOM moJie. PaGora cusel JlopeHia.

SIBneHne >IEeKTPOMAarHUTHOM WHAYKOUU. [IOTOK BEKTOpa MAarHMUTHOM WHIYKLHWH.
DIEKTPOABMKYILAsl CUJIA HHAYKIUHU. 3aKOH JIEKTPOMAarHuTHOM MHAyKIMU Papanaes.

BuxpeBoe 31eKTpuuecKkoe mnoje. INEKTPOABUKYIIAS CHIIA UHIYKIIUU B IPOBOJHUKE,
JBHOKYILEMCS TIOCTYNATENbHO B OTHOPOJJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTS. SIBnenue CaMOWHIYKIIVH. DIIEKTPOJIBUKYIIIAS cuna
CaMOUHIYKIIHH.

DHeprusi MarHUTHOT'O TIOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHHU4YeCKre YCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MarHUTHI,
AIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHULI, NHIYKIIMOHHAS
I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.



OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JInHUM MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jencrue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHOU UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTh  JJIEKTPOJBUAKYIIEH CWJIBl HWHIYKIMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHrne MarHuTHOTO TMOJIs KaTYIIKH C TOKOM.

HccnenoBanue neicTBUs MOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS JIIEKTPOMATHUTHOM UHAYKIHH.

Pa3znen 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHuUmHble KO1e0aHus

KonebarenbHas cuctema. CBoOOAHBIE MEXaHMUYECKHE KojeOaHus. ['apmMoHHUecKue
konebanus. Ilepuon, vacrora, amrmutyna U (aza koneOanuid. [Ipy>KWHHBIN MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KoyieOanuid. I[lpeBpaiienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit KOHTYp. CBOOOHBIE AJEKTPOMAarHUTHBIC KOJIEOAHUSI B UJI€AIBHOM
K0Je0aTebHOM KOHTYpe. AHAIOrus MEXKIYy MEXaHUYECKHUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. Dopmyna Tomcona. 3aKkOH COXpaHEHUS DSHEPrUM B  HUACATHBHOM
KOJie0aTeTbHOM KOHTYpE.

[IpencraBienre o 3aTyxarolUX KoJjieOaHUsIX. BBIHYXJIEHHBIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennblii Tok. CHHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYAHOE U JICUCTBYIOIIEE 3HAUYCHUE CUJTbI TOKA U HAIIPSIKEHHUS.

Tpancdopmarop. [Ipon3BoacTBo, nepegava u NoTpedICHUE AEKTPUUECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOACTBE ANEKTpO3HEpPrun. KynbTypa HCHOIb30BAHUS
AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHuueckue ycTporcTBa M NMPAKTUYECKOE IMPUMEHEHHME: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MePEMEHHOTO TOKA, IMHUHU AJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KoieOaTenbHOM  CUCTeMBbl  (TIPYXKUHHBIM WA
MaTeMaTUYECKUI MasTHUK).

HaOmronenue 3aryxaromux Kojie0aHuH.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

HaOnronenue pesoHanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuumiorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKAa M HAaNpsDKEHUS OT BPEMEHM) st
AIIEKTPOMArHUTHBIX KOJICOAHHMIA.



Pe3onanc mnpu  mocnenoBaTeIbHOM — COCAMHEHUU  PE3UCTOpa,  KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenp JTMHUY 3IIEKTPONEpENAYH.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomuwi

HccnenoBanre 3aBUCUMOCTH TIEPUOJIa MaJIbIX KOJIEOAHUI I'py3a HA HUTH OT JIJIMHBI
HUTH U MAcChl Ipy3a.

HccnenoBanre MepeMEHHOrO0 TOKa B IE€MM U3 MOCIEAOBATEIBLHO COCIUHEHHBIX
KOHJICHCATOpa, KaTYyIIKK U Pe3ucTopa.

Tema 2. Mexanuueckue u 31eKMPOMAZHUMHbBLE 60JIHbL

MexaHnuueckue  BOJHBL, ycioBusi — pacnpoctpanenus. Ilepuon.  CkopocTb
pacnpocTpaHeHUs U JIJIMHA BOJHBL. [lomepeunbie u mpoobHbIe BOJHEL. HTEephepeHtus
U qudpakius MEXaHUUYECKUX BOJIH.

3Byk. CxopocTsb 3ByKa. [’ poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBI. YCJIOBUS M3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B snexkrpomarnutHOi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TMpeoMJICHUE, Mojsapu3anus, audpakius,
unTepdepeHius. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[I[Ixana >7eKTPOMArHUTHBIX BOJIH. [I[prMEHEeHHE AIeKTPOMArHUTHEIX BOJIH B TEXHUKE
U ObITY.

[TpuHIMIIBI paUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuueckue  yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE:  MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YyJIbTPAa3BYKOBas JUArHOCTUKA B TEXHUKE U MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPaHECHUE TTOTIEPEUHBIX U TTPOJIOTHHBIX BOJIH.

Koneobiromeecs Teno Kak MCTOYHHK 3BYKa.

HaOmnronenue orpakeHus U IPeIOMIICHHUS] MEXaHUUECKUX BOJIH.

Habmronerune natepdepeHru U AUGPaKIIm MEXaHUUSCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOmntonenue cBSI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4acTOTOU
KOJIeOaHMi.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)XXEHHUE, IPEIOMIICHHUE,
noJssipu3anus, rudpakuus, HHTephepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsmMonmHeliHOE pacpOCTPAHEHUE CBETa B OJIHOPOIHOM
cpene. JIyd cBera. TOUCUHBINM UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoerne n300pakeHnit B MIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS CBeTa. AOCOIIOTHBIM TMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenpHblid yroyi noJHOro BHyTPEHHETO
OTpPaKEHHS.

Hucnepcus cBera. CnoxHblil coctaB Oenoro cseta. LIBer.



Coluparomue U pacceuBaroniue JUH3bL. ToHKas JMH3a. DOKyCHOE paccTosHHE U
onTHYECKas cujia TOHKOM JMH3BL [locTpoeHne wu300pakeHHid B COOMpAIOUUX U
pacceuBaromnx JiMH3aX. DopMysia TOHKOM JUH3BL. Y BEIIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. UHtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOMIOACHUS MAaKCUMYMOB M MHHHUMYMOB B HWHTEpPGEpPEHIIMOHHONW KapTHHE OT JABYX
CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HMudpakuus cpera. JudpakuumoHHas pemeéTka. YcClIOBUE HAOIIOJECHUS TJIaBHBIX
MaKCHUMYMOB TP MaJIEHUM MOHOXPOMATHYECKOTO CBETA Ha AUPPAKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: OUYKH, Jyna, oroamnmnapar,
MPOEKIIMOHHBIA alapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AUpaKIMOHHAs
pemeéTKa, NoJIAPOuUL.

Jlemoncmpayuu

[IpsiMonuHeiHOE pacnpoCTpaHEHUE, OTPaKEHUE U IpeomiieHue cBera. OnTUYeCcKue
pUOOPBIL.

[TonHOE BHYTpEHHEE OTpakeHUe. Mozieslb CBETOBOAA.

HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.

Mopenu MUKpOCKoIa, TEJIECKOMNa.

HaoOmtonenune natepdhepeHnm crera.

Habmronenue nudpakiuu cBera.

Habmronenue qucnepcuu cBeTa.

[TonydeHnue cekTpa ¢ MOMOIILIO MPU3MBI.

[TonyyeHue criekTpa ¢ MOMOMIbIO JUPPAKIIMOHHON PEHIETKY.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3MmepeHue nmokazaresisi mpesioMJICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUHN B JTIMH3aX.

Habmronenue qucnepcuu cBeTa.

Paznen 6. OcHOBBI CIeNUAIBHON TEOPHUH OTHOCUTEIbHOCTH
['panuubpl TPUMEHMMOCTH KJIACCHYECKOM MexaHukh. llocTynarel cnenuanbHON
TEOPUH OTHOCUTEIIBHOCTU: HHBAPUAHTHOCTH MOJYJISl CKOPOCTH CBETA B BAKYYME, ITPUHIIUIT
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMEHH M COKpAIIICHUE JIJTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl C PHEPTUEN U UMITYJIbCOM PEJIATUBACTCKON YaCTULBI. DHEPTUS MOKOSL.

Paznes 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®oronsl. opmyna [lnanka cBsi3u 3HEpruu (GOTOHA C €r0 YACTOTOH. DHEPTus U
UMIYJIbC (HOTOHA.



OtkpeiTie U wuccieaopanue ¢otodpdexra. Onbitel A. I'. CronetoBa. 3aKOHBI
dboroaddekra. VYpaBHenue DOunmTeriHa miua  ¢dotodddekra. «KpacHas TpaHHIAN

dboToaddekra.

JaBnenue ceera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckue yCTpoOHCTBA W  MpaKTUYECKOe TMpPUMEHEHUe:  (POTORIIEeMEHT,
doTomaruuk, comHeuHas Oatapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotorpdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO (poTodddekra.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. Ombitel Pesepdopna mo paccesHMIO o -YacTHII.
[Tnanerapras monens aroma. [loctynater bopa. M3nydenue u mornomieHne GOTOHOB MpU
IIEpEXo0/ie aToOMa C OJIHOrO YPOBHS dHEpruu Ha Apyroil. Buasl cnektpos. CriekTp ypoBHEN
HHEPIUM aTomMa BOJAOPOLA.

BosnoBbeie cBoiictBa wactul. Bomuel ge bpounma. KopnyckyJisipHO-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYEHHUE.

TexHuueckue ycTpoHcTBa M IMPAKTUYECKOE IMPUMEHEHUE: CIEKTpalbHbIN aHaIU3
(cmekTpocKoI), Ja3ep, KBAHTOBbI KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeHYaThIX CIIEKTPOB U3ITYUCHHSL.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

Hab6nronenue muHeyaToro CekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI,  JIOKa3bIBAIOLIME  CJOKHOCTb  CTpOoeHMs  sAnpa. OTKpbITHE
paaunoaktuBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuro cocTaBa paguO0aKTUBHOIO
usnydenusi. CBoiicTBa anb(da-, 6eTa-, raMmma-u3inyueHus. BiausHue pagnoakTUBHOCTH HA
JKABBIE OPTAHU3MBI.

OTtkpbiTHE TpOTOHA U HeUTpoHa. HykiionHas monens siapa ['eiizenbepra—lBaneHko.
3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBI M MO3UTPOHHBIN Oera-pacmaz. [ amMMa-uziydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B ajpe. SAnepHbie cuibl. JlepexT Macchl spa.

Snepnblie peakuuu. /leneHne u CUHTE3 AA€Ep.

Anepuriit peaktop. TepmosiaepHbiii cuaTe3. [IpoOiieMbl M MEPCHEKTUBBI SAECPHOU
DHEPreTUKH. DKOJOTHYECKUE ACTIEKTHI AEPHON YIHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.



MeToap1 HaOMIOIEHUST M PErHCTPAIMH SJIEMEHTAPHBIX YACTHII.

®dynaameHTanpHble B3auMoAeicTBUs. EqMHCTBO (hr3MuecKoil KapTHHBI MUpa.

TexHuueckue yCTpPOHCTBA M MPAKTHYECKOE IPUMEHEHHWE: JO03UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHast OoMo0a.

Jlemoncmpayuu

CY€TUnK HOHU3UPYIOLIUX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpeKOB YacTUll (10 TOTOBBIM (oTorpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMHUY M aCTPOGUIUKH

OTtanbl pa3BUTHS acTpoHOMUH. [IpukinagHOE€ W MHUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMHH.

Bup 38€31H0r0 HeOa. Co3Be3aus, sipKue 3BE3/bl, INIAHETHI, UX BUIUMOE JIBHKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTtounnk sHeprun ConHIa v 3BE37. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKH. [narpamma «CHEKTpalbHbIA KJIACC — CBETUMOCTb». 3BE3/bI
TJIaBHOM MOCIIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTBY JJIsSl 3BE3] TJIAaBHOM
MOCIIEIOBAaTENbHOCTH. BHYyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIC MPEICTABICHUS O
MPOUCXOKICHUH U 3BoJIFoMK COJIHLIA U 3BE31. DTallbl AKU3HU 3BE3I.

Mieunsiit [1yTh — Hama ["amaktuka. ITonoxenue u asuxenue CoinHia B ['amakTuke.
Tunel ramaktuk. Pagroranaktuky u kBa3zapsl. YEpHBIE ABIPHI B SIAPaX TAUTAKTHK.

Bcenennas. Pacupenue Beenennoil. 3akon Xa06ua. Paz6eranne ranaktuk. Teopus
Bbonbioro B3peiBa. PeMKTOBOE U3ITyYEHUE.

MacmtabHas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnbie npo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabooenus

HaGnrogenuss HEBOOPYKEHHBIM  TJIA30M  C  HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
MPWIOKEHUHN NIl OTPEETICHHS MOJI0KEHNUS HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Ms1 CEBEPHOro MONyIIapus U sIPKUE 3BE3IBI.

Habmronenus B treneckon JIlyHsl, muranet, Mieunoro Ilytu.

O6o0maoee NOBTOPEHUE

Ponp ¢u3uky m acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHUCCKOM, COIMAIIBHON U
TUYECKOU cdepax ACSTETLHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH M aCTPOHOMHHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pojib (U3NUECKOW Teopuu B (POPMUPOBAHUU
MpeACTaBICHU O (PU3MYECKON KapTUHE MHUpa, MECTO (PU3WYECKON KapTHHBI MHUpa B
o011IeM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsi B 11 Kkjacce oCylIecTBIsieTCsl ¢ y4ETOM
COJIepP KaTeNIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKW, OMOJIOTMH, XUMUU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YUYEHUEM METO0B HAyYHOT'O MO3HAHUS:
SIBJICHHE, HAy4HbIN (akT, TUMOTe3a, (pU3nUecKas BeIUYNHA, 3aKOH, TeOpHUsl, HaOII0AeHHE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENIb, U3MEPEHHUE.



Mamemamuxa: pelnieHWe CUCTEMbl YpaBHEHH, TPUTOHOMETPUYECKHE (YHKIIUH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOpPbl M HMX MPOEKIMH Ha OCH KOOPAUHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIC
AIIEMEHTApHBIX (PYHKIWN, MPU3HAKU MOJOOUS TPEyTrOJbHUKOB, OMpEAeNieHNE IUIOIIA TN
I0CKuX puryp u o6béma Tel.

Buonocus: snekrpudeckue sBIEHUS B )KMBOU MPUPOJIE, KojeOaTeNbHbIE JBUKECHUS B
KHUBOUM TIPHUPOJIE, ONTHUECKUE SIBJICHUS B JKMBOM MPHUPOJE, NEHCTBUE palallii Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTaJNIMYECKasi CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON pelIETKH, CIEKTPaJIbHBIN aHaIu3.

l'eocpagpua: marHuTHBIE TONMIOCa 3€MIIM, 3aJIEKM MAarHUTHBIX Pyad, (OTOCHEMKA
3€MHOI MTOBEPXHOCTH, MIPeICKa3aHNe 3eMIICTPSICCHUI.

Texnonocusi:  TUHUM  DJIEKTpONlepeAad, TIEHEepaTop  MEPEMEHHOro  TOKa,
3JIEKTPOJIBUraTellb, MHAYKIIMOHHAS T€4b, pajap, paJuoNpUEMHUK, TEJIECBU30P, aHTEHHA,
tenedon, CBU-nieub, MpOEKITMOHHBIN almapat, BOJOKOHHAS ONTHKA, COTHEUHAs OaTapes..

IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera « Pu3rkay Ha YpOBHE CpeHEro ooiiero o0opa3oBaHus
(0a30BBINi  YpPOBEHB) JOHKHO OOECHEUYHUTHh JAOCTHIKEHUE CICAYIOMUX JUYHOCTHBIX,
METaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «®DuU3MKa» JTOJIKHBI
OTpaxaTb  TOTOBHOCTh U  CIIOCOOHOCTh  OOy4YalIIMXCA  PYyKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALINIA,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIONIUX TPAJUIMOHHBIM IIEHHOCTSIM
pPOCCHIICKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa U ONbITa ACSATEIbHOCTH B
MpOLIECCEe pealn3allii OCHOBHBIX HANPABICHWN BOCHUTATENBHOW JAESITEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHUA:

c()OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYYAIOMIErocss KaK AaKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE TPaJULIMOHHBIX 00111e4YeI0BEYECKHUX I'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIIBHOCTh B HMHTEpEcax TIpaxaaHCKOIo
OOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHE B3aWMOJIEWCTBOBATh C COLMAIbHBIMH MHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS



c(hOpMHUPOBAHHOCTh POCCUMCKON IPa’KJaHCKOW UEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYyAapCTBEHHBIM CUMBOJIAM, JTOCTUKEHUSIM POCCUNCKHUX
YYEHBIX B 00J71aCTH (PUBUKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITHYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pelICHUS,
OPUCHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM 4YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHHE K MHPY, BKIKOYAs SCTETUKY HAy4yHOrO TBOPYECTBA,
NpUCYILIEro (pU3nYecKoil HayKe;

5) Tpy/10BOIr0 BOCIIHTAHMS:

WHTEpPEC K pa3audHbiM cepaM mpodeccHoHanbHON AESTENbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PUBMKOW M TEXHUKOW, YMEHHUE COBEPINATh OCO3HAHHBIM BHIOOP Oymymiei
npodeccuu 1 peaiu30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC T1JIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTU (PUBUKHU
Ha MPOTSHKEHUH BCEW )KU3HMU;

6) 3K0J10rHYecKOr0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhI, OCO3HAHUE TJI00AIIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JCHUCTBUM B OKPYXKAKOMIEH CPENe Ha OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclMpeHrue OmbITa ACATEIbHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (QU3HKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3NYECKON HAYKH,

OCO3HAHUE I[IEHHOCTHM HAy4YHOW JI€ATEIIbHOCTH, TOTOBHOCTh B IPOLIECCE H3YUYEHUS
(GU3UKK OCYIIECTBIISITh TPOCKTHYIO U MCCIICOBATENHCKYIO IEATEIbHOCTh WHIUBUTYTHHO
U B rpymnre.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yYeOHbIe 1eCTBUS
ba3oBble Jiornyeckue JelcTBUS:
CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPoOJIeMy, paccMaTpUBaTh e
BCECTOPOHHE;
ONPENETATH €U AEATCIBbHOCTH, 3aaBaTh MMAPAMETPHI U KPUTEPUHU UX JOCTUKECHUS,
BBISBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B pPacCMaTPUBACMBIX (DU3UUECKHUX
SIBIICHUSIX
pa3palaTbiBaTh IUIAH PEIICHUS MPOOJEMbl € YUYETOM aHalin3a HUMEIOIINXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHUBATh COOTBETCTBHE pE3YJIbTATOB
1EeJIsIM, OLIEHUBATh PUCKHU TOCIIEICTBUMN JAESTEIBHOCTH;

KOOPJIMHUPOBATh M BBHIMOJHATH PabOTy B YCIOBUSAX PEATBHOTO, BUPTYAJIIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHHUE TIPH PEIICHUH YKM3HCHHBIX MTPOOJIEM.

Bba3oBble uccienoBarejbCKue AeiCTBHUA.

BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBHIMU TIOHATHUSMU W  METOJaMHU
(bu3nYecKoil HayKH;

BJIAJCTh HABbIKAMHU YYEOHO-HCCIIEIOBATEILCKOM M MPOEKTHON JESTENIbHOCTH B
00nacTu (U3HUKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB
penreHus 3a1a4 GU3NIECKOro COACPKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

BJIAJCTh BUJIAMHU JICSITEIIGHOCTH T10 TTOJIYYSHUIO HOBOT'O 3HAHUS, €T0 HHTEPIPETAIIHH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yU4E€OHBIX CUTYyalMsX, B TOM YHCIE MPU
CO37IaHUM Y4EOHBIX IPOEKTOB B 00s1acTu (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIC CBSI3M M aKTyaJIM3UPOBATH 3a/ady, BBIIBHTATh
rurnoTe3y e€ penieHus, HaXOJAUTh apTyYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAM3UPOBATh TOJTYYEHHBIE B XOJ€ PEUICHUS 3aJadydl Pe3yibTaThl, KPUTHUYCCKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOPMYJTUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEILHON JACATCIBHOCTH,
B TOM YHCJIC TIPU U3y4YEeHUU (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OTICHUBATh TPUOOPETEHHBIN OIIBIT;

YyMETh  TEPEHOCUTh 3HaHWA 1O (QU3NKE B  MPAKTHYECKYHO  00JacTh
KU3HENIeATEeITbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTelH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJjIaraTh OpUTrHHAIbHBIC MTOIXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIONINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ nundpopmanmeii:

BIAJCTh HAaBBIKAMHU TMONy4YeHUs wuHPopManuu (U3UIECKOTO COACpKAHUS U3
WCTOYHUKOB Ppa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIICCTBISATh TOWUCK, aHAJU3,
CUCTEMATU3AIMI0 W HMHTEPIPETAIMi0 HMHPOPMAIMK PA3JIMYHBIX BUIOB W  (GopM
NpE/ICTaBJICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAITUH;

WCITOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA B
pEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX WU OPTaHU3AIMOHHBIX 33/1a4 C COOJFOACHHEM
TpeOOBaHUI HJPrOHOMUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI, PecypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM UH(GOPMAIITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHl (DU3MYECKOTO COJEpXKaHUS B Pa3IUYHBIX (opmarax ¢ y4ETOM
Ha3HauYeHUs HWH(OpMAUMU M UEJIeBOM ayAUTOpPUHU, BBIOMpas ONTUMAJbHYIO (opMy
MPEICTABJICHUS U BU3yaIU3aliu.

KoMMyHHKAaTHBHBbIC YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:
OCYIIECTBIIATH OOIIEHUE HA YPOKAX (PU3UKU M BO BHEYPOUHOU JACATEIHHOCTH;



pacrio3HaBaTh MPEANOCHUIKA KOH(GIMKTHBIX CUTYallMi U CMAITYaTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIH30BATh MPEUMYIIIECTBA KOMaHIHON U UHIUBHUIYadbHON PabOThI;

BBIOMpATh TEMATUKY U METOJ[bl COBMECTHBIX JCHUCTBUM C YUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEM KaKJIOTO YiI€Ha KOJUIEKTHBA;

MIPUHUMATH LEIA COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATh U KOOPJAMHUPOBATH
JIEUCTBUS MO €€ TOCTHXKEHUIO: COCTABIISITh IIJIaH JCUCTBUM, PACTIPEACIISATh POJIA C YUETOM
MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yJIbTAThl COBMECTHOM pabOTHhI;

OLICHMBATh KAa4eCTBO CBOETrO BKJAJa M KaXJOr0 yYaCTHUKA KOMAaHJbI B OOLIUI
pE3yIbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  IPOEKThI, OLECHUBATH MAEM C T[O3ULUMUH  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMUYECKOE IOBEACHUE B PA3JIUYHBIX CUTYALMSX,
MPOSIBIISATh TBOPUECTBO U BOOOpAXKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble YyHUBepPcaJbHbIe yUeOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITETILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO NESITENbHOCTh B 001acT (U3UKU
U aCTPOHOMUHU, BBISBIISATH IPOOIEMBI, CTAaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IJIAH PEIICHHS PACUETHBIX M KAuyeCTBEHHBIX 3a/ady,
TIJIaH BBIMOJHEHUS MTPAKTUYECKON pabOThl C YUYETOM UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEAINIOYTECHUM;
JIaBaTh OLIEHKY HOBBIM CUTYaLIHSIM;
pacuupsiTh paMKy y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOUTCHHUI;
JieJIaTh OCO3HAHHBINA BBIOOP, apTyMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEIICHHUE;
OIICHUBATh IPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBJICHUIO JPYIULUM B 001acTU (HUBUKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJICKT:
JlaBaTh OIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;
BJIAJCTh HAaBBIKAMHU I103HABATEIbHOW pEQIIEKCHHM KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIONB30BaTh MPUEMBI peduieKCud Jisi OLICHKH CHUTyallud, BBIOOpa BEPHOIO
penieHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHHXKEHUIO;
MPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX IIPU aHAJM3€ PE3YyJIbTATOB AESATEIbHOCTH;
MPUHUMATh ce0sl, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHATIU3€ PE3yJIbTaTOB JESITEIHbHOCTH;
MPU3HABAaTh CBOE MPABO U MPABO JPYTHX HA OMIMOKH.



B mnpomecce nOCTHKEHHSI JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMEI 10
busnKe AJi1 ypOBHS CPEAHET0 O0IIero o0pa3oBaHus y 00y4aIOlUXCsi COBEPIICHCTBYETCS
AMOIMOHAJIbHBIN MHTEIJIEKT, MPEANoIaratonui copMUpOBaHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIET0 CHOCOOHOCTh IIOHMMATh CBOE 3SMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIPABJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHOU Ccdephl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUSA,  BKIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEAECHUE, CIIOCOOHOCTh aJaNTUPOBATHCSH K AMOIIMOHAIBHBIM
U3MEHEHUSIM U TIPOSBIISITh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEN MOTHUBAIMU, BKIIOYAIOUIEH CTPEMIICHUE K TOCTUKEHHUIO LIETN U YCIEXY,
ONTUMHU3M, HUHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/Isl U3 CBOUX BO3MOXKHOCTEH;

HSMIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh NOHMMAaTh SMOLMOHAIBHOE COCTOSHUE
JIPYTUX, YUYUTHIBATh €r0 MPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
CONIEPEKUBAHMUIO;

COIIMAJIBHBIX HABBIKOB, BKJIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JPYTUMH JIFOJbMHU, 3a00TUTHCS, TTPOSIBIISITh UHTEPEC U pa3peliaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(hOPMUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHUI:

JEMOHCTPUPOBATh HA TPHUMEpPax pOdb U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHUH,
B IIPAKTUYECKOW IEATEIIBHOCTH JIFOCH;

YYHUTHIBATH TPAHUIIBI TPUMEHEHHU S U3YUYCHHBIX (PM3UYECKUX MOJIeNIeH: MaTepuaabHas
TOYKa, MHEpLHAIbHAsg CHCTeMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, HICATbHBIM Tra3,
MOJIEIIA CTPOECHUsS Ta30B, XUIAKOCTEH U TBEPIABIX TEJI, TOUCUHBIA IIECKTPUYECKUN 3apsl
pH petieHur GU3NYecKuX 3a1ay;

pacro3HaBaTh (pU3NYECKUE SBJICHUS (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOpUHU CTPOCHUSA BEILIECTBA 151
ANEKTPOAMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE TMPSIMOJMHENHOE JIBUKEHUE,
CBOOOJIHOE MaJIeHUe TeJ, JBMXKEHUE IO OKPY>KHOCTH, MHEPIMs, B3aUMOJICUCTBHE Tel,
muddy3usi, OpOyHOBCKOE NBMXKEHHE, CTPOCHHE JKUJIKOCTEH M TBEPIBIX TEJ, M3MEHEHHUE
oO0béMa Tel Tpu HarpeBaHuM (OXJIAKICHHUM), TEIUIOBOE pPaBHOBECHE, HCIapEHUE,
KOHJICHCAIUs, TUIaBJIECHUE, KPUCTAIUIM3alus, KATIEHUE, BIAXKHOCTh BO3yXa, MOBBIIICHUE
JIaBJICHUS ra3a IpPU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXKIAY MHapaMeTpamu
COCTOSIHUSA r'a3a B U30IIPOLIECCAX, DJICKTPU3ALMS TEN, B3AUMOICUCTBUE 3aPs/I0B;

ONKCHIBATH ~MEXAHUYECKOE JBWKEHUE, MCIHOJIBb3Ys (U3MUYECKHE BEJIMYHHBL:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teia, Cuila, HUMITYJIbC
Tela, KUHETHMYECKass »JHEprus, TMOTCHIMAbHAS OJHEpPrus, MexaHudeckas paboTa,
MEXaHU4eCKass MOIIHOCTh; MPU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HMX O0O3HAYEHUS W E€IUHULbI, HaXOAUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (U3UUYECKYIO BEIMUYMHY C IPYTUMHU BEJIMUYUHAMU;



ONKCHIBATh M3YYECHHbIE TEIJIOBBIE CBOMCTBA TEJN M TEIJIOBBIE SIBJICHUS, HUCIONb3YS
dbu3ndeckue BETMYMHBI: JAaBJICHUE ras3a, TEeMIEparypa, CpPEeaHsAs KUHETUYECKas dHEpPrus
Xa0THYECKOTO ABMKEHUS MOJIEKYJI, CPEAHEKBAIPATUUHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS] JHeprusi, padbora raza, KOAI(DPUIMEHT MOJE3HOTO JEUCTBUS
TEIJIOBOTO JBUTATEJNs; MpPU OMNMCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKHH CMBICI
UCIIOJIb3YeMbIX BEIMYMH, HMX O0O3HAYEHUS U €IWHHUIBI, HAXOAUTh (HOPMYIIbI,
CBSI3BbIBAIOLINE JAHHYIO (PU3NYECKYIO BEJINUYMHY C IPYTUMHU BEJIMUMHAM;

OMKCHIBATh M3YUYEHHBIE DSJIEKTPUYECKHE CBOWCTBA BEIECTBA U AJIEKTPUUECKHUE
gBJIeHUs] (TIPOLECChI), HCMONB3Yysd (PU3MUECKHE BEIUYMHBI: JJIEKTPUUYECKUM 3aps,
ANEKTPUUYECKOE MOJIe, HaNpPsKEHHOCTh MOJISI, MOTEHIUAN, Pa3HOCTh NOTEHUHUANOB; IMpHU
OTHMCAHWK TPABUIBLHO TPAKTOBAaTh (U3MUECKUA CMBICT HCIOJB3yeMbIX BEJIMYMH, WX
0003HAUEHUs W E€JUHUILbI; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMH BEJIMUYUHAMY;

aHAM3UPOBATh (PU3UUECKHE MPOIECCHI U SIBICHHUS, UCTIOIL3Ys (PU3NYECKUE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMupHoro Tsrotenus, |, Il u Il 3akonst HetoTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKON HSHEPruu, 3aKOH COXpPAaHEHUS HUMIYJbCa, NPUHUUI CYHEPIO3UIMN CHUJI,
OPUHIMIT PABHONPABUS HMHEPLHUATIBHBIX CHCTEM OTCUYETA, MOJICKYJSIPHO-KUHETHUYECKYIO
TEOPHUIO0 CTPOCHMS BELIECTBA, ra30BbIE 3aKOHBI, CBS3b CPEIHEW KUHETUYECKOM SHEPIUH
TEIJIOBOTO JBUKEHUS MOJIEKYJl C aOCOJIOTHOM TeMIepaTrypod, TMepBbId 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXpaHEHHs 3JEKTPUUYECKOro 3apsia, 3akoH KynoHna, npu 3Tom
pasznuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE H
ycioBusl (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIMUIBLI JCHCTBUS MAaIllMH, MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MAaCHOTO UCIIOIb30BaHUS B IOBCETHEBHON KU3HU,

BBITIOJIHSTH 9KCIIEPUMEHTHI 110 UCCIEAOBAHUIO (DU3NUYECKUX SIBJICHHUI U MPOIIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX W3MEpPEHUH, Mpu HTOM (POopMyIHpOBaTh
npobiieMy/3ajady M THUIOTE3y Y4YE€OHOro OJKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEAJI0KEHHOT0 000pYA0BAHUS, IPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIC M3MEPEHHS (PU3UUECKUX BEITUYHMH, TIPH 3TOM
BBIOMPATH ONTHUMAJIBHBIN CIIOCOO U3MEPEHHUS U HCIIOIb30BATh U3BECTHBIE METOJIbI OLIEHKU
IIOIPELIHOCTEN U3MEPEHU;

UCCJIEI0BATh 3aBUCUMOCTU MEXIY (PU3NYECKUMH BEIMYMHAMH C HCIOJIb30BAHUEM
OPSAMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTaTh
MOJyYeHHOW 3aBHCHUMOCTH (PU3MYECKUX BEJIWYMH B BUJIEC TaOIUIl U TpaduKOB, AETaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEeI0BaHNUS;

coOro1aTh MpaBuia 0€30MacHOro Tpy/ia MPH MPOBEICHUN MCCIEAOBaHUN B paMKax
y4eOHOr0 HSKCIEPUMEHTa, Y4YEOHO-HCCIIEIOBATEIbCKON U MPOEKTHOM JAESITEeIbHOCTH C
UCIIOJIb30BAaHNEM U3MEPUTEIBHBIX YCTPOHUCTB U 1TaOOPaTOPHOTo 000PYAOBaAHUS;

pelmarb pacy€THhle 3aJayd C SIBHO 3a/JlaHHOM (DU3UYECKON MOJENbI0, HCIOIb3Ys
dbu3ndeckue 3aKOHbI M TPUHIMIBIL, HAa OCHOBE aHalM3a YCIOBUSA 3aJa4d BbIOMpATH
(bU3UYECKYI0 MOJIEIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (DOPMYITBI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOJUTh PACUETHl M OLEHUBATH PEATBHOCTh IOJYYEHHOTO 3HAYEHUs
(bU3UYECKON BETMYUHBI,



pelmarb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO
LEMOYKY PACcCY>KIEHUI ¢ OMOPON Ha M3YYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SBJICHUS;

UCIIOJIb30BaTh NPU pEUICHUM Y4YeOHBIX 3a/lad COBPEMEHHbIE HH(OpPMaIlMOHHBIE
TEXHOJIOTUM JJI TIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETAIIMU U MPE/ICTABICHUS Y4eOHOM
U HAay4YHO-TIONMYJApHOM uHMOpMAIUU, TMOIYYEHHOM U3 PAa3IMYHBIX HCTOYHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTYyYaeMyI0 HH(POPMAIIHIO;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOeXHBIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3UKE B IMOBCEAHEBHOW KM3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU  OOpalleHMH C NpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, [IJIi COXPAHEHHUS 3J0POBbS U COOJIIOJCHHS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOIIEH CpeJIe;

paboTaTh B IpyIIeE C BBITOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy rpyIbl, pAMOHAIBHO PaCpeAeisaTh 00sI3aHHOCTH U TUIAHUPOBATH JAESTEIbHOCTD
B HECTAHJAPTHBIX CUTYallMSX, AJEKBAaTHO OLEHMBATh BKJIaJ KaXIOr0 W3 YYaCTHUKOB
IpyNIbl B pelIEHHUE pacCMaTpUBaeMOM MPoOIEMBl.

K xoumy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIA:

JEMOHCTPUPOBATh HA TMpPUMEPAX poJIb U MecTo (PU3UKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKU U TEXHOJIOTUH,
B IPAKTUYECKON JEATEIbHOCTH JIOAECH, LETOCTHOCTh U €JUHCTBO (PU3NYECKON KapTHHBI
MUpa;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS] W3YUYEHHBIX (U3MUECKHX MOJENICH: TOUYCUYHBIN
AIIEKTPUYECKUI 3apsf, JIyd CBETa, TOYEUHBIH MCTOYHHUK CBETA, SAEpHAs MOJEIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/Ipa MPU PELICHUHN (PU3NYECKHX 3a]1ay;

pacno3HaBarh GU3MUECKHUE SBIECHUS (IIPOLIECCHl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKA U KBAaHTOBOW (DM3HMKH: DJIEKTpUUECKas MPOBOAMMOCTh, TEIJIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE JCHCTBUA TOKA, B3aUMOJEHCTBUE MAarHHUTOB,
AJIIEKTPOMArHMTHAs WHIYKIUSA, JEUCTBUE MAarHUTHOIO MOJIE HAa IPOBOJHUK C TOKOM HU
JNBIDKYIIMICS  3apsll, JJIEKTPOMArHUTHbIE KoJeOaHWsT M BOJHBIL, MPSIMOJHHEIHOE
pacnpocTpaHEeHHE CBETa, OTpaK€HUe, IpesioMIIeHne, HHTepdepeHuus, audpakuus u
MoJIIpU3aIisl CBETa, Oucrepcus cBera, (otodnekrpudeckuii dddext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHHME JIMHEWYaTOro CHEKTpa aroma BOAOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl PaJMOAKTUBHOCTB;

ONMCHIBATh W3YYEHHBIE CBOICTBAa BellecTBa (JIIEKTPUYECKUE, MarHUTHBIE,
ONTHYECKHE, DJIEKTPUUYECKYI0 HPOBOJUMOCTbH PA3JIMYHBIX CPEd) U DJIEKTPOMArHUTHBIC
SBJICHUS (IIPOLIECCHI), MCMOJb3Yys (U3UUECKUE BEIMYMHBL: AJIEKTPUUECKHM 3apsij, cuia
TOKa, OJJEKTPUYECKOE  HAIpSIKEHUE, DJIEKTPUUECKOE  COMPOTUBJIEHUE, PA3HOCTh
MOTEHITUAIOB, AJIEKTPOJBIKYIIAS CHIa, paboTa TOKA, MHAYKIMS MAarHUTHOTO TIOJIA, CUja
Awmnepa, cuna JlopeHua, HHIYKTUBHOCTb KaTYyIIKH, OHHEPrus »BJIEKTPUUYECKOTO U
MarHUTHOTO TOJEeH, Mepuoja U 4acTtoTa KoyiebaHui B KoieOaTenbHOM KOHTYpE, 3apsia U



CHJIa TOKa B TMPOLECCEe TapMOHUYECKHUX DJIEKTPOMArHUTHBIX KojeOaHuid, (QOKycHOe
paccToslHUE M ONTHYECKas Cuja JIMH3bI, NpPU OMNHCAHWUU TMPABWIBHO TPAaKTOBATh
(bU3NYECKU CMBICIT UCTIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
(dbopMyIIBI, CBS3BIBAIONINE JAHHYIO (U3MUECKYIO BEIHYMHY C IPYTUMHA BETMYUHAMHU;

ONKMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOIIECCHI, MUCIONB3Yys (pu3ndeckue
BEJIUYMHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JIMHA BOJHBI MU YAaCTOTA CBETA, YHEPTUS U
UMITYJIbC (POTOHA, TMEPUOJ TMOTypacnaja, SHEPTHsl CBSI3M aTOMHBIX SIJEp, MPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PM3WUYECKHA CMBICT MCIOJIB3YEMBIX BEIMYHUH, UX 0003HAUYCHUS U
CAMHUIIBL, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO BEIUYMHY C
JPYTUMU BETUYMHAMU, BBIUUCIISTH 3HaUeHUE (DU3MUYECKON BEIIMUNHBI;

aHAIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SABJICHUS, HCTIONb3Ys PU3NUECKHIE 3aKOHBI U
OpUHIUIBL: 3akoH OMa, 3aKOHBI TMOCJIEIOBAaTEIBHOTO W MapaUIebHOTO COEIWHEHUS
MPOBOJHUKOB, 3aKkOoH Jlkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOM HWHIYKIWH, 3aKOH
NPSMOJIMHEWHOTO  PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI
MpEeJIOMJICHUSI CBETa, ypaBHeHHe OuHmTeWHa mia ¢doTtodddexra, 3aKOH COXpaHEHUS
DHEPTrUH, 3aKOH COXPaHEHHS UMITYJIbCa, 3aKOH COXPaHEHHsI SJICKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHUsI MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKoH pagnoakTUBHOIO pacrnajaa, Mmpu
ATOM pa3InyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MATEMATHUYECKOE BHIPAKECHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OTpEEeNATh HAIpPaBJICHUE BEKTOPA WHIYKIIMM MAarHUTHOTO TIOJISI MPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTh W OIKCHIBATH H300paKEHHE, CO3[1aBa€MOE IUIOCKHM 3€pKajioM, TOHKOMN
JINH30M;

BBIMIOJIHSATH SKCIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UUECKUX SIBICHUM U MPOLIECCOB C
UCIIOJIb30BAHUEM TIPSMBIX W KOCBEHHBIX HW3MEPEHHI: mpu 3SToM (PopMyIHpOBaTh
npoOjemMy/3ajadyy M THUNOTE3y Yy4eOHOTO OKCIEpHMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHMUSI, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOIHI;

OCYIIECTBJIATh TPSIMbIE M KOCBEHHBIC M3MEPCHHS (PU3NYECKUX BEIMYHUH, IPH 3TOM
BBIOMPATH ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U MCIIOJIb30BaTh U3BECTHBIE METOJIBI OIICHKU
MOTPENIHOCTEN U3MEPEHHU;

UCCJICI0OBATh 3aBUCUMOCTH (PH3WYCCKUX BEJIMYMH C HCIOJIB30BAHUEM TPSMBIX
U3MEPEHU: TpU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (UKCHUpPOBATh PpPe3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJE TAOMUI[ M TpapuKOB, AEiaTh
BBIBO/IBI 110 pE3yJIbTaTaM UCCIICIOBAHMS,;

cOOTIOIaTh MpaBmiia OE30MacHOT0 TPyAa MPH MPOBEACHUN UCCIICIOBAHUA B paMKax
y4eOHOIro H3KCHEpPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W TMPOEKTHON JEATeNbHOCTH C
UCITOJIb30BAaHUEM U3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHHS;

pemate pacu€THBIC 3a/a4ll C SIBHO 33JIaHHOM (PU3NYECKOM MOMAENBIO, WCIOJIb3Ys
dbu3nvecKkue 3aKOHBI M TIPUHIUIIBEI, HAa OCHOBE aHalM3a YCIOBHUS 3aJavyd BHIOMpATH
(bU3HYECKYI0 MOJIENb, BBIACIATh (PU3HUECKHE BEIUYUHBI U (DOPMYJIIBI, HEOOXOIUMBIE IS
e€ peleHus, MPOBOJIUTh PACUETHI W OIEHUBATH PEATHHOCTH MMOJTYYEHHOTO 3HAYCHUS
(bU3UYECKON BETMYHUHBI,



peliaTth KadyeCTBEHHBbIC 3aJauyd: BBICTPAMBATH JIOTHYECKH HEMPOTHUBOPECUHBYIO
IIENIOYKY PaCcCYXJICHUN C OMOPOI Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (U3NUCCKUE
SIBJICHUS;

UCIIOJIb30BaTh TPU PEHMICHUH YYeOHBIX 3a7a4 COBpEMEHHBbIC HWH(OPMAIMOHHBIE
TEXHOJIOTHH IS MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMN M TIPEICTABICHUS YU4COHON
U HAyYHO-TIONYJSIpHOH WH(GOpMANWUK, TMOJYYCHHOHM W3 pa3jNdHbIX HCTOYHUKOB,
KPUTUYCCKH aHATM3UPOBATH MOJIydaecMyt0 HHPOPMAIIHIO;

OOBSCHATH TMPHUHIMIIBI JEUCTBUS MAaIlMH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3nuyaTh yCIOBHUS X O€30MMaCHOTO MCIIOIh30BAHMS B IIOBCEHEBHON KU3HU;

NPUBOJIUTL TIPUMEPHl BKJIAJa POCCHMCKUX W 3apyOeKHBIX YUYEHBIX-(PH3UKOB B
pa3BUTHE HAYKH, B OOBSICHCHHE MPOIIECCOB OKPY)KAIOIIECTO MUpPa, B Pa3BUTHE TCXHUKU U
TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHUECKHE 3HAaHUA MO (PU3UKE B TOBCEAHEBHOW JKM3HU IS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpalieHMH C MNpuOOpaMu W TEXHUYECKUMU
YCTPOMCTBAMH, JUISI COXpPAHEHHS 370POBbS M COOJIOJCHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEHU CpeJIe;

paboTaTh B TPYIIE C BHIMOTHCHHEM Pa3IUYHBIX COIMAIBHBIX POJICH, TIAaHUPOBAThH
paboTy TPYIIIBI, PAIIMOHAIBHO PACIPESIIATh 00S3aHHOCTH W IUIAHUPOBATH JIEATEITBHOCTh
B HECTAaHJAPTHBIX CUTYyallMsX, aJCKBATHO OICHMWBATHh BKJIAJ KaXJIOr0 M3 yYaCTHUKOB
IPYMIIBI B PELICHUE paccCMaTpruBaeMOM MPoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoinuecTBo yacos DJIEeKTPOHHbBIE
Ne i/ HanmeHoBaHMe pa3ie/ioB U TeM Kontponbupie | TpakTiaeckue (undposrbie)
NMPOrpamMMmblI Bcero 5 p o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypesi
Pa3nen 1. PUSUKA U METOJbI HAYYHOI'O ITO3HAHU S
1.1 ®u3nKa ¥ METOJIbI HAYYHOTO TO3HAHHUS 2 bubmorexa [JOK
' https://m.edsoo.ru/7f41bf72
Hroro 1o pasueny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 Hunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbI COXpPAHEHUS] B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubmuorexa [{OK
) TEOPHH https://m.edso0.ru/7f41bf72
Bbu6nuoreka [JOK
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 hitps://m.eds00.ru/7f41bF72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubanorexka HOK
' @Da30BbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznea 4. JIEKTPOJAUMHAMUKA
bu6nuoreka [JOK
41 DJIeKTpoCTATHKA 10 . https://m.edsoo.ru/7f41bf72
492 [TocTostHHBIM 2neKTpUYecKUid TOK. TOKHM B 12 1 1 bubmmoreka [JOK
' pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PezepBHOE Bpemsi 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 4
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11 KUIACC

KoJunuyecTBo yacos DJIeKTPOHHBIE
Nenn/m | HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl B Kontpoannbie | IIpaktuueckne | (uuppoBbIie)
cero padoThI padoThI oOpa3oBaTe/IbHBIC
pecypcehbl
Paznea 1. JIEKTPOAUNHAMUKA
1.1 MaruutHoe none. DIeKTPOMarHuTHAST HHIYKIINS 11 1 3 bubumorexa LIOK
' ) p Y https://m.edsoo.ru/7f41c97c
Hroro no pasueny 11
Paznea 2. KOJIEBAHHUS U1 BOJIHBI
2.1 MexaHUYEeCKHE U DJICKTPOMArHUTHBIE KOJIeOaHus 9 1 Bubmorexa IIOK
' https://m.edsoo0.ru/7f41c97c
bu6nuoreka [IOK
2.2 MexaHUYEeCKHE U AJICKTPOMArHUTHBIE BOJTHBI 5 1 https://m.edso0.ru/7f41c97¢
bu6nuorexa [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pa3zaen 3. OCHOBBI CHIEIITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 OCHOBBI CTICITHATBHOM TEOPUH OTHOCUTEIHHOCTH 4 1 Bubmmoreka HOK
' https://m.edso0.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKH 6 https:/m.edsoo. ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A1PO S https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
bu6nuorexa [IOK
5.1 DJIeMEHTBI aCTPOHOMHUHU U aCTPOPHU3UKH 7 1 hits://m.edsoo. ru/7f41c97c
Htoro mo pazneny 7
Pa3nen 6. OGOBIIAIOIIEE TIOBTOPEHHUE
6.1 O6o0maroiiee MOBTOPEHUE 4 brbanorexa LIOK

https://m.edsoo.ru/7f41c97¢c
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Hroro no pazgeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacon Hara DJIeKTPOHHBbIE
Ne HU3yYeHHUs undposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero wiaH./pakT. | o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunbsie MmeToasl 1 bubnmnorexa [JOK
ITO3HAHMSI OKPYXKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poxb 1 MecTO (hu3uku B hopMUpOBAHUU
2 COBPEMEHHOH i)a YHOU K(E_ I;I/IHEI MHpa, B 1 bubnmorexa [IOK
p N Y p Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETbHOCTH JIFOIeH
Mexanndeckoe nBmkeHrue. OTHOCUTENBHOCTD
3 MEXaHUYECKOro ABrkeHus. [lepeMerenue 1 bubmorexa LHOK
- 1P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHE
4 PasHoMepHOE NPAMOIHHENHOE ABIKEHUE 1 bubnmorexa [TOK
p p a https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE IPAMOINHENHOE NBIKCHUE 1 bubnnorexa [IOK
yerop p A https://m.edsoo.ru/ff0c372e
6 CBoOopaHoOe majieHne. Y CKopeHue CBOOOIHOTO 1 Bbu6nuoreka [JOK
nageHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe aBuxeHue. Jprmxenue 1 bubmuorexka [{OK
MaTepUaIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunun oTHOCHTENBLHOCTH [ anmuiest.
8 Nueprmaneasie cucteMbl orcueTa. [lepBrIi 1 bubmorexa LIOK
P - P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. IIpuHIuI cynepno3unun
9 cui. Bropoii 3akoH HI:;I-OTOHa T'IH ’ 1 bubmorexa LOK
 DTOPOI 3 A https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH
10 Tpetwnii 3akoH HproTOHA 117151 MaTEpUAIBHBIX 1 bubnuoreka [IOK

TOYCK

https://m.edsoo.ru/ff0c3be8
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11 3aKOH BCEMHUPHOTO TAroTeHust. Cuma TSHKEeCTH. bubmuorexa [JOK
[IepBas kocMuueckas CKOPOCTh https://m.edso0.ru/ff0c3d00
bu6mmorexa [IOK
12 Cuna ynpyroctu. 3akon ['yka. Bec Tema httos://m.edsoo.ru/f0c3e18
Cuna tpenus. Koapduuuent tpenus. Cuna
13 COHpOTEIBJIeHI/IH Hp(ﬁl(bﬂBI/I)KeHI/IIf Tea B bubmmorexa LIOK
https://m.edsoo0.ru/ff0c3f76
AKUIKOCTH WU raze
[ToctynaTenbHoe U BpaliaTeabHOE ABUKEHUE
14 a0COJIFOTHO TBEPOTO Tes1a. MOMEHT CHIIBL bubnnorexa [JOK
[Ineqo cumel. YcnoBus paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepruanibHOW TOYKH, CUCTEMBI
15 MaTepHUaNbHBIX TOUYeK. MIMIynbe cuibl. 3aKOH brbmmorexa LOK
https://m.edsoo.ru/ff0c43d6
COXPAaHEHHUS UMITyJIbca. PeakTUBHOE JBUKEHME
PaGota u momrHOCTh cuibl. Kunetnueckas
16 SHEPTHs MaTepualbHON ToukH. Teopema 00 bubmmorexa [JOK
% https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPT U
[TorenumansHas sueprus. lloTeHunanbHas
17 SHEprus ynpyro ae(GopMupoBaHHON MPY>KUHBI. bubanorexa [HJOK
[ToTenuuanbHas Heprus Teia BOIU3u https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3E€MJIU
[ToTennmanbHble U HETIOTEHIIUATBLHBIE CUIIBI.
18 CBsi3b pabOTHI HEMTOTEHITMAIBHBIX CHII C bubnnoreka [JOK
M3MEHEHUEM MEXaHUYECKOU YHEPIUU CUCTEMBI https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrun
JlaGopaTtopHas pabota «/ccnenoBanue CBs3u
19 paboThI CHJIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPIUM TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTa»
20 Kontposnbnas padota o teme «KuHemaTuka. bubnmorexa [JOK
JluHamuka. 3aKOHbI COXpaHEHUsI B MEXaHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO- bubmuorexa [JOK

KHHETHYCCKOM TCOPHUHU. BpOYHOBCKOG

https://m.edsoo.ru/ffOc4dc2
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nskenue. Auddyzus

XapaKTep JBHIKCHHS U B3aMMOJCHUCTBUS YaCTHUIL

22 BemecTBa. MoJIesT CTPOCHUS Ta30B, JKUIKOCTEH
U TBEPABIX TEN

23 Macca monexyn. KonndecTBo BemiecTsa.

IloctosinHas ABoragpo

24 TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [lkama remneparyp Llenbcus

o5 Nneanpubiii raz 8 MKT. OcHOBHOE ypaBHEHME bubmuorexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeHei

26 KMHETUYECKOU BHGPEI/II/ny[)BI/I)KeHI/IHpMOJfGKy.H. bubamorera LOK

. https://m.edsoo.ru/ff0c511e
VYpaBuenne Menneneesa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaboparopHas padota «MccnenoBanue

28 3aBHCUMOCTH MEX/Ty ITapaMeTpaMu COCTOSHHSI
pa3peKEHHOT0 ra3a»

29 N3omnponeccsl B UACAIBHOM ra3e U uxX bubanorexa [JOK
rpaduveckoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BryTpeHHss HEprus TepMOANHAMAYECKON

30 CUCTEMBI U croco0bI e¢ n3mMeHenus. KonmmdaecTBo bubnmnorexka [JOK
TEIUIOTHI U paboTa. BHyTpeHHSsIsT SHEPTUs https://m.edso0.ru/ff0c5952
OJIHOATOMHOTO UAEAJIBHOIO ra3za

bu6nmmoreka [IOK

31 Bryet Teruionepe aty https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIIOEMKOCTh BELIECTBA.

32 KonnuecTBo TEmIoThl IpH TEIIONEpeaaye. bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢36
AnmnabatHblii mpoiecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TO bub6mmoreka [IOK
IIPUMEHEHHE K U30IPOLEeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporieccoB B mpupojae. Bropoit bubmuorexa [JOK

3daKOH TCPMOJAMHAMUKHA

https://m.edsoo.ru/ff0c6230
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bu6nuoreka [JOK

35 [punnun aeiictusa u KIIJ[ TemnoBoit MmammHbl https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKojoruveckue npoOaemMbl TEMIOIHEPIETUKU
38 O6o6maromuit ypok «MomnekyispHas hu3uka. bubmuorexa [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabora o teme «MomnekynspHas bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pa3oBanue u KoHaeHcanuus. Mcnapenue bub6mmoreka [IOK
U KUIIEHUE https://m.edso0.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS BJIA)KHOCTh bubmuoreka [JOK
Bo3ayxa. HacelienHbIil nap https://m.edsoo.ru/ff0c64d8
12| rom Ausonponns cvotor spreranon bimnorera LIOK
Kunkue kpucramisl. CoBpeMeHHbIE MaTepUabl https:Jim.edsu0.u/T0eB30)
43 [TnaBnenue u KpucTauM3aus. Y aeIbHast bu6nunoreka [JOK
teriora iasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEII0BOroO OamaHca E::S;;&T:;z?rou}:f 0c6820
45 DnekTpu3zanus Tei. DIeKTpudeckui 3apsa. Jsa bubmmoreka [JOK
BH/1a JIEKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ffOc6bcc
46 IIpoBOIHMKY, TUDIIEKTPUKU U ITOTYIIPOBOAHUKH. bub6mmorexa [IOK
3aKOH COXpaHEHHUs IEKTPUUYECKOro 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3anmopeiicteue 3apsnoB. 3akoH KynoHa. bubmmoreka [JOK
TodeuHsblil SIEKTPUUECKUI 3apsi]T https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
48 HpI/IiLII/IH cyr[epno31/1ulfn 3IEKTPUUECKUX MOJIEH. bubmorexa LIOK
T — https://m.edsoo.ru/ff0c6df2
49 Pabota cun snexkTpocTaTHueckoro mossi. bubnmorexa [JOK
[Torenuman. PazHocTs noTeHIIMAIOB https://m.edso0.ru/ffoc6f00
50 IIpoBOIHMKYN U IUDIIEKTPUKH B bubanorexka [JOK

QJICKTPOCTATHUYCCKOM II0JIC. I[I/I3J'ICKTpI/I‘lCCKaH

https://m.edsoo.ru/ff0c7018
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MMPOHUITACMOCTDb

o1

DnekTpoéMKocTh. KonaeHncatop

bubmuorexa [JOK
https://m.edso0.ru/ff0c7126

52

DEeKTPOEMKOCTB IIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JIaGopatopHas pabota "H3mepenue
3JIEKTPOEMKOCTU KOHAeHcaTopa"

54

[IpuHIMI neiCTBYSA U IPUMEHEHHE
KOH/IEHCATOPOB, KOIIMPOBAJIBHOI'O amnmapara,
CTpyHHOI0 IPUHTEpA. DIEKTPOCTaTUYECKAs
3aiuTa. 3a3eMIIeHUe 3JIEKTPOIpHOOpOB

55

DJIEKTPUYECKUH TOK, YCIOBHUS €TI0
cymectBoBaHus. [loctosunbiit Tok. Cuna Toka.
Hanpsokenne. Conpotusienue. 3akoH Oma nis
y4acTKa Lenu

56

[TocnenoBaTenbpHOE, MApaICIFHOE, CMEIIAHHOE
COCIIMHEeHHUE MPOBOTHUKOB. JlabopaTopHas
pabota «/3ydeHne cMEeIIaHHOTO COSTMHEHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTH 2JIEKTPUUECKOTO TOKA.
3akoH /[xxoyns-Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 15 MOJIHOM (3aMKHYTOI)
anekTpuueckoi renu. Koporkoe 3amMbIkaHHE.
JlaGopaTtopHas padota «M3mepenne DJ1C
WCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHSI

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEeKTPOHHAs MPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHHUS
METaJJIOB OT TeMIIEPaTypPHl.
CBepX1npoBOIMMOCTh

60

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AJEKTPOHHBIX ITy4YKOB

61

HOJ'Iyl'IpOBOI[HI/IKI/I, HUX coOCTBEHHAsS U

bubmuorexa [JOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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IIpUMecHast mpoBogumocTb. CBolicTBa p—N-
nepexoza. [TomynpoBoHUKOBBIE TPUOOPEI

https://m.edsoo.ru/ff0c84ae

DIIEKTPUYECKUI TOK B pacTBOpax M paciuiaBax

62 ANEKTPOJIUTOB. DIIEKTPOIUTHICCKAS 1 brbmmorexa LOK
P ' P https://m.edsoo.ru/ff0c82ba
JTUCCOIUAIUs. DIEKTPOIU3
DneKTpuueckuii ToK B razax. CaMOCTOSTENbHBIH
63 Y HECAaMOCTOSITENbHBIN pa3psia. MonHus 1 bubmmorexa LIOK
paspal. ' https://m.edsoo.ru/ff0c84ae
[Tmazma
DnekTpuueckue MpruOOpPhI U YCTPOMCTBA U UX
64 MpakTU4YecKkoe npuMeHenue. [IpaBuia TeXHUKU 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
bu6nmmoreka [IOK
i 1
65 O600maromuii ypok « JIeKTPOIUHAMHUKA httos://m.edsoo.ru/Ff0c88be
Konrponsnas pabota o teme
«OnekTpocTtaTtuka. [10CTOSHHBIN 2NEKTPUIECKUI
66 TOK. TOKH B pa3IMYHBIX Cpeaax» 1 bubmmorexa LIOK
' N P e https://m.edsoo.ru/ff0c8a8a
/Bcepoccuiickas nmpoBepoyHas padoTa mpu
MIPOBE/ICHUU Ha OYMa)KHOM HOCHUTEIE
67 PezepBHblil ypok. KonTponbsHas paboTa o teme 1 bubanorexa [HJOK
"OnexrpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O600maronuii ypok mo 1 bubnmnoreka [JOK
temaM 10 knacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

KonunyecTBo 4yacos Hara DJIEeKTPOHHBIE
Ne U3ydeHust ungpoBbie
n/n Tema ypoxa Bcero Kontpopibie | Ipakririeckite iaH./¢akrt. | o0pa3oBaTebHbIE
padoThI padoThI pecypenI

[TocTostHHBIE MATHUTHI U X

1 B3auMozeiicTBue. MarautHoe nose. Bekrop 1 bubnmoreka [JOK
MAarHUTHON MHAYKIMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarsHuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.

2 OmneiT Opcrena. Bzaumogeicreue 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJAHHUKOB C TOKOM

3 Jlabopartopnast pabora «3yuenue 1 1 bu6nmoreka [JOK
MAarHUTHOTO TMOJISI KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJISI HA POBOJIHUK C

4 TokoM. Cuna Amniepa. JlaboparopHas pabota 1 1 bubmuorexa LIOK
«HccnenoBanue neicTBUS NOCTOSIHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PamMKy ¢ TOKOM»
JleicTBuEe MarHuTHOTO TMOJISI Ha

5 JBUKYLIYIOCS 3apsbKeHHYHo yacTuily. Cua 1 16.06 bubmmorera LIOK

https://m.edsoo.ru/ff0c9df4

Jlopenma. Pabora cunbl Jlopenia
OnexkTpomarHuTHast HHAYKIMs. [loTok

5 BEKTOpa MarHuTHOM uHAYKImu. 3J1C 1 17.09
MHIYKUUU. 3aKOH 3JIEKTPOMarHUTHON
uHaykunu Papanes

7 JlaGopartopnas padota «MccnenoBanue 1 1 23.09 bu6nmoreka [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOM MHTYKIIUW https://m.edsoo.ru/ff0cal50
NHnyKTUBHOCTD. SIBIIECHME CAMOUHIYKLUH.

8 S/1C caMOoMHIyKIMU. DHEPrUsi MATHUTHOTO 1 2409 bu6mmorexa LIOK
MOJIS1 KATYIIKK ¢ TOKOM. DJIEKTPOMArHUTHOE https://m.edsoo.ru/ff0ca600
nosue
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TexHu4eckue yCTpONUCTBA U UX IPUMEHECHHUE:
IIOCTOSIHHBIE MATrHUTBI, DJIEKTPOMAarHUTHI,

9 30.09
ANEKTPOABHUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS TT€Yhb

10 Oo6o06marmuil ypok « MarHUTHOE TOJIE. 01.10 bu6nuoreka [IOK
DneKTpoOMarHuTHast HHAYKIUS https://m.edsoo.ru/ff0cab82

11 KonTponbhas pabora o teme « MaruutHoe 210 bu6nmoreka [JOK
noJjie. DJIEKTPOMarHuTHas HHIYKIHS https://m.edsoo.ru/ffOcad58
CB00OOHBIE MEXaHUUECKHE KOJIeOaHusl.

12 ["apmonmnueckue xonebanus. Y paBHEHHE bu6mmorexa LIOK
rapMoHn4eckux konebanuil. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPrUu
Jlabopartopnas padota «HccnenoBanue

13 3aBHCUMOCTH MEPHO/Ia MAJIBIX KOJIeOaHMI
rpy3a Ha HUTH OT JIMHBI HUTHU U MacChl
rpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B UACATbHOM
14 Kos1e0aTeIbHOM KOHTYpE. AHAJIOTUs MEXTY bubmmorera [IOK
https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMHU U DJIEKTPOMAarHUTHBIMU
KoJe0aHuAMHU
®opmyna ToMcoHa. 3aK0H COXpPaHEHHS
15 SHEPTUU B UJI€aIbHOM K0JIe0aTeIbHOM bubmmorera [JOK
https://m.edsoo.ru/ff0ch9c4
KOHTYype
[IpencraBnenue o 3aTyXalOUMX KOIEOAHUSIX.
BriHyX1eHHBIC MEXaHUYECKHUE KOJICOaHUsI. bu6mmoreka [JOK

16
Pesonanc. BeiHyXneHHbIE https://m.edsoo.ru/ff0cbb86
ANEKTPOMArHUTHBIC KOJeOaHus
Ilepemennsbiit Tok. CHHYCOUJAIbHBIN

17 [IEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO bu6nmoreka [JOK

TOKa. AMIUTUTYJHOE U JEUCTBYIOIIEE
3HAYCHUEC CUJIBI TOKA U HaHpﬂ)KCHI/ISI

https://m.edsoo.ru/ffOcbd34
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Tpancdopmarop. [IpousBoacTso, nepenava u

18
noTpebieHne EKTPUUECKON YSHEPTHH
Y CTpONCTBO U IPAaKTUYECKOE MPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, T€HEPaTOpa bubnmorexa [IOK
P T patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOI0 TOKa, JIMHUH 3JIeKTponepeaay
DKOJOTUYECKUE PUCKHU TIPU TTPOU3BOJICTBE
20 anekTpodHeprun. KynbTrypa ncnonb30BaHust
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHu4ecKre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bu6mmorexa LIOK
pacnpoCTpaHEeHHUs U JUIMHA BOJIHEIL. https://m.edsoo.ru/ffOcca54
[Tonepeynble ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bu6nmoreka [JOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 OneKTpOMarHUTHHIE BOJIHBI, X CBOICTBA U bu6nuoreka [IOK
ckopocTsb. [llkana 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpUHIHIIBI paHOCBS3U M TEICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokamnus
bu6muoreka [IOK
25 Kontponbhas pabora «Konebanus v BOJIHbBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpamonnHeiHOE pacIpoCTpaHEHHE CBETA B
26 OIHOPOIHOMU cpee. ToUeUHBI HCTOYHUK bubmorexa LOK
P pede. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
27 [TocTpoenue n300pakeHUi B MIOCKOM Bubmmorexa [JOK
p p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue cBera. [lonHOE BHYTpEHHEE
28 oTpaxkeuue. IlpeaenbHbIA yroil MHOIHOTO bubnnorexa [JOK
P P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKECHUS
29 Jlabopartopnast pabora «M3mepenne bu6nmoreka [JOK

MMoKasaTeiid MpEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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Jlunssl. [TocTpoenune n300paxxeHnit B TUH3E.

30 dopMyia TOHKOU JUH3bI. Y BEIUUECHHE bubmmorera [JOK
pMY. ' https://m.edsoo.ru/ffocddle
JTUH3bI
31 JlaGopartopnas pabota «MccneqoBanue
CBOWCTB M300paXCHUH B IMH3aX)»
Jucnepcus ceeta. CI0XKHBIN cocTaB 6€710ro
32 ceera. L{Ber. JlabopaTopHas pabora
«Halnronenue qucnepcuu cBeTay
33 Wntepdepenmms cBera. udpakius ceera. bu6nuorexa LIOK
JudpakunonHas pemérka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOPbI U yCTPOICTBA U
YCIIOBHSI UX 0€30MacCHOT0 MPUMEHEHHUS
['paHuIBl MPUMEHUMOCTH KJIACCHYECKOM
36 MexaHuku. [locTynaTsl cienuanbHOM Teopun bubamorexa [IOK
F ey P https://m.eds00.ru/ffOcf862
OTHOCHUTENIbHOCTHU
37 OTHOCHUTEJIBHOCTh OJITHOBPEMEHHOCTH. bu6nuoreka [IOK
3ame/yIeHre BpEMEHU U COKPAILIEHUE JTTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYJIbC PEISITUBUCTCKOM
38 gacTuibl. CBS3b MAaCChI C YHEPTUCH H Bubnmorexa [JOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIusl MOKOs
39 Konrponsnas padora «Ontrka. OCHOBBI bubnuoreka [IOK
CIIELUAJIbHOM TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [lnanka. Dueprus u bubnmorexa [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHE U UccaenoBanue Gporodddekra. bu6nuoreka [IOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddekra. YpaBHeHUE
. . bubmuotexa [JOK
42 OuHmTeitHa 1 porodddexra. «Kpacuas

rpanuna» Gorosdpdexra

https://m.edsoo.ru/ff0d015e
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43 Hasnenue cera. Onbithl [1. H. JIeOenena. bu6nuoreka [IOK
XUMHYECKOe JICCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuuyeckue ycTporucTBa U MPAKTUYECKOE

44 npuMeHeHue: GoTosneMeHT, GoToAaTIUK,

CoJIHEUHas OaTapesi, CBETOIUO]

45 Pemenue 3agaq mo reme « 3J€MEHTBI bu6mmoreka [IOK
KBAHTOBOM ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. OTBITHI

46 Pesepdopra o paccessHurO 0-9acTuIl bubmmorera [IOK

peop P ' https://m.edsoo.ru/ff0d091a
IInanerapnas Mozenb aToma
bu6mmorexa [IOK
47 [Toctynater bopa
y p https://m.edsoo.ru/ff0d0afa
N3nydenue u noriomeHne GOTOHOB IPHU
48 ne eyxolle aToMa C OJTHOTO (bOBHSI 3Hepr1/n/1 bubmmorera [JOK
P . yp P https://m.edsoo.ru/ff0d0afa
Ha Ipyroui. Buael criekTpos
Bonnosrle cBoMcTBa yacTuil. BoyHEI e

49 Bpoiins. KopryckynispHo-BOITHOBOI bubnuorexa LIOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4eHUE
OTkpbITHE PAANOAKTUBHOCTH. OMBITHI

50 Pezepdopna o onpeaenennio cocrara Bubmmorexa [JOK

pROPA pea https://m.edso0.ru/ff0d0fd2
PaIMOaKTUBHOTO U3JTYyUEHUS
CoiictBa anb(a-, 6eTa-, raMma-u3ITydeHuUs.

51 Brnusinue pagnoakTHBHOCTH Ha >KUBBIC
OpTraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.

59 Anbda-pacnaz. DIEKTPOHHBIA U bu6nuorexa [IOK
MO3UTPOHHBIN OeTa-pacmas. ['amma- https://m.edsoo.ru/ff0d1162
U3IIy4eHUe
DHEPrus CBA3U HYKJIOHOB B Aape. SnepHrle

P yv P P bu6mmorexa [IOK

53 peakuuu. Snepusiii peakrop. [Ipodnemsl,

NEPCICKTUBLI, SKOJIOTHUYCCKUC aCIICKThI

https://m.edsoo.ru/ff0d1356
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SIEPHOM YHEPrETUKH

54

OnemeHTapHble YacTULbL. OTKpBITHE
O3UTpoHa. MeTobl HAOIIOIeHUS U
PEruCTpALK SJIEMEHTAPHBIX YaCTHULL.
Kpyrubiii cron «®@yHaaMeHTaIbHbIE
B3anMOIeiCcTBUS. EquHCTBO (hmsmueckoit
KapTUHBI MUPA»

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

55

Otansl pa3BuTHs actpoHoMud. [IpukinagHoe
1 MHUPOBO33PEHYECKOE 3HAUECHUE
acTpoHoMuu. Bun 3BE€3nHOTO HEbA.
Co3sBesnusi, spkue 3BE3/bl, IUTAHETHI, UX
BuguMoOe nBrxkeHune. ColHeuHasi cUCTeMa

56

Comnure. ConHeuHast akTUBHOCTE. MIcTOUHHUK
sHeprun CoJiHIA U 3BE3NT

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/BI TIIABHOM MOCTIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBositonnu CoiHIA U 3BE3]

58

Muneunsiit [TyTe — Hama ['anaktuka.
ITonoxxenue u arxenue CoiHIIA B
lNanaktuke. ['anaktuku. Y€pHBIE IBIPHI B
SIIpax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bosbioro B3peiBa. PenukroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie npobiieMbl aCTpOHOMUHT

61

KonrposnbHas padora «DneMeHThI
aCTPOHOMMU M aCTPOPHUIUKI

62

O6o0matromuii ypok. Pons ¢pusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIFHOM M STHUYSCKOM



https://m.edsoo.ru/ff0d0e38

cepax IesITeNbHOCTH YeJI0BeKa

63

O6o06maromuit ypok. Posib u mecto puszuku u
aCTPOHOMHUHU B COBPEMEHHOM HAyUYHOU
KapTHHE MHpa

64

Oo6o6marmuii ypok. Pois ¢pusndeckoit
Teopur B (POPMUPOBAHUHU TIPEJICTABICHUI O
(bu3nvecKoi KapTUHE MUPa

65

O6o0matomuii ypok. Mecto ¢hu3ndeckoit
KapTUHBI MUpPaA B 00LLEM PsAJly COBPEMEHHBIX
CCTGCTBGHHO-Hay‘-IHBIX HpeﬂCTaBHCHI/Iﬁ 0
pupojie

66

Pe3epBHbliil ypok. MarauTHOE moJie.
DneKTpoMarHuTHast MHAYKIUS

67

PesepBubiit ypok. OnTrka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U aCTPOPU3UKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHAIIET'OCA

» ®usuka, 10 knace/ Msikumes .., Byxosues b.b., Corckuit H.H.; nox
penakiueit [TapdpentreBoit H.A. AxuronepHoe o61mecTBo «M3narenbcTBo
«IIpocsemieHue

» Gusuka, 11 kmace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M.; oz
penakiueit [TapdpentreBoit H.A. AxkunonepHoe o6iiectBo «M3narenbcTBo
«IIpocseuienue»

* Actponomus 10-11 knacc/ Boponnos-BenssamunoB b.A., Ctpayt E.K.
OO011ecTBO ¢ OTrpaHUYCHHOM OTBETCTBEHHOCTHIO «IPODAY; AxuimoHepHoe

obmectBo «M3aarenbeTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHE
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