MUWHHUCTEPCTBO ITPOCBEILEHU I POCCUMCKOM ®EJEPAITN
MunuctepcTBo 00pazoBaHus ApXaHreabCKOH 00JacTH

VYnpasienue o0pazoBaHus AJAMUHUCTPAIMH TOPOACKOTo okpyra "CeBepoaBUHCK'
MAOY «COII Ne 29»

PACCMOTPEHO

Ha 3acepanuu [LIMO
yUUTENIeH eCTECTBEHHO-
MaTEMaTUYECKOTO LUK
[IpoTokon Ne 1

oT «29» aBrycra 2023

COTI'JTACOBAHO
Ha 3aCeaHUU
MeTtoaudeckoro coseTa

[Tpotokom Ne 1
ot «30» aBrycra 2023

YTBEPXIEHO

umxkuua O.1.

N.o. nupekropa ( JE—
BNEKTPOHHOM NOANUCHLIO
'
i

J

IIpuka3s ot «31» aBrycra 2023
Ne 425-on

PABOYAS ITPOI'PAMMA

(ID 3451121)

yuyeOHoro npeamera «®@usuka. ba3osblii ypoBeHb»

1utst ooydaromuxcst 10-11 kmaccoB

CeepoaBuack 2023



MNOACHUTEJIBHASA 3AIIUCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX — opranm3amusax Poccwiickoit  dDenepamnuu,
peaTn3yoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copepxanue mnporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAeT HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH Y4eOHBIMH IpeaAMeTaMu. B Hell ompexpensitorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

IUIAaHUPYEMbIE pe3YNbTaThl OCBOCHHsI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;
coJiepkaHue yueOHoro npeamera «Pu3ukay mo rogaM o0ydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ounonoruei, ¢usnueckoi reorpadueit u actpoHomueit. Mcnonp3oBaHue W aKTHMBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHune Gu3MKd BHOCUT OCHOBHOM BKIIA] B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU Y4EOHBIX UCCIIeI0BaHUI.

B ocHOBY Kkypca ¢u3MKH I YPOBHS CPETHEr0 OOIIEro 00pa3oBaHus MOJIOXKEH Pl UJIEH,

KOTOPBIC MOKHO PACCMATPUBATH KAaK IMPHUHIUIIBI €0 MMOCTPOCHU .



Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SBIAETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEHl MaTepuai Kypca GU3NKU 00bEANHEH BOKPYT
¢msnueckux Teopuil. BenmymmM B Kypce sBisercst (OPMHPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoesa eymanumapusayuu. E€ peanusanus mpeanojaracT UCIOJIb30BaHUE TYMaHHUTAPHOTO
noTeHIuana (GU3NIECKOil HAYKH, OCMBICIICHHUE CBSA3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMH M 9KOJIOTHYECKUMHU ITPOOIEMaMH.

Hoes npuknaonoti nanpasnennocmu. Kypc Gusnku npeanogaraeT 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.

Hoes sKkonocuzayuu peannsyercss TOCPEACTBOM BBEACHUS DIEMEHTOB COJCPIKaHMUS,
HOCBSIIEHHBIX JKOJOTMYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BHUTUEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palnoOHAIBLHOTO PUPOIOTIONB30BAHUS U
IKOJIOTNYECKOH OE30IMaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (U3UKH Ha yYpOBHE CpeaHEero obuero oOpa3oBaHUS
SBISIIOTCSL  (pu3Hyeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
¢u3ndeckoil TeopuH, poiu (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPECTABICHUAX O MPHUPOE, TPAaHUIAX MPUMEHUMOCTH TEOPHM, JJISi ONMMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a CuéT
OpraHHU3alUH SKCIEPUMEHTAIBHOM JesATeNbHOCTH oOydaromuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKN — ITO UCTOJNB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usnke oObEIMHEHBI B OOLIMI CHUCOK
YUEHHUYECKUX MPAaKTUYEeCKUX paboT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTO
npolecca UCXo/I U3 0COOEHHOCTEN IIaHUPOBAHMS U OCHaleHUs kaObuHeTa Qusuku. [lpu sTom
oOecrieynBaeTcsl OBJIAZICHHE OOYYAIOIIMMUCS YMEHHUSMH IPOBOJUTH KOCBEHHBIE HM3MEPEHHMS,
UCCIICIOBaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. [lpu aTom
JUI pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJIENbIO,
MO3BOJISIOIINE MPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna

Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 PA3HBIX Pa3AesioB. [ Ka4yeCTBEHHBIX 3a/1a4 IPUOPUTETOM



ABIIAIOTCS 3aJlaHusl Ha OOBsSCHEHUE TMpOoTEeKaHWs (PU3UUYECKUX SBICHUM M MPOLECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (U3MUECKOW MOJENU HJsi CUTYyallMH MPaKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieueHn0 ydyeOHOro rmpoiiecca 0a30BbIi YpOBeHb Kypca (DU3MKHM Ha YpOBHE CpEIHEro
o0miero o0pa3oBaHUs JTOJKEH M3y4aThCsl B YCIOBHSIX MPEIMETHOrO kabwHeTa (U3MKH WU B
YCIIOBUSX MHTETPUPOBAHHOTO KAOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTrO IMKIIa. B kabunere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IOporpamMme 1o (U3MKEe YYECHHMYECKHX MpPAKTUYECKuX paboT U JIeMOHCTpPAIMOHHOE
00opyI0BaHUeE.

JleMoHCTpaliiOHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHevrBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Mo
bu3MKe KIIOYEBBIX JEMOHCTpPAIUN MAJisi HWCCIEIOBAHMS H3y4aeMBIX SIBICHUI M IMPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHM.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YYCHHUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M oOeclieynBaeTcs B pacyéTe OJHOrO KOMILIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH TENIIMH U3Y4YeHHS PU3UKU B 0011IEM 00pa30BaHUHU SBISIOTCS:
dbopMHpOBaHNE HHTEpEca M CTPEeMJICHUS OOYyYarolIuXCsl K HAyYHOMY H3YYEHHUIO TPUPOJIHI,
pa3BUTHE UX WHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;
pa3BUTHE TPEJICTABICHUNA O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHUE MCCIIETOBATEIBCKOTO
OTHOLLIEHHUS K OKPYKaIOLUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ylbTaTa U3yueHHUsI OCHOB CTPOCHHSI MaTEepPHH
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHUe YMEHHI OOBSCHATH SBIEHUS C HCHOJIb30BaHHMEM (DU3MYECKHX 3HAHWNA H
Hay4YHBIX JI0KA3aTEIbCTB;
dbopMupOBaHUE TPEJCTABICHUNH O ponu (U3MKHU IS Pa3BUTHSL JPYIHUX E€CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOT .

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce

M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:



npruoOpeTeHue CUCTeMbl 3HAaHUK 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKJIIOYas MEXaHHKY, MOJICKYJSIpHYIO (U3HKY, SJIEKTPOAMHAMUKY, KBAaHTOBYIO (GHU3UKY H
AIIEMEHTHI aCTPOPU3UKU;

dopMupoBaHHE YMEHUI NPUMEHSATH TEOPETHUECKHE 3HAHMS IS OOBSCHEHHS (PU3NIEeCKUX
SIBJICHUI B TIPUPOJE U JUTSL IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHOW KHU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJaHHON (pru3n4ecKoi MOJeTbIo, 3a/1ad,
MOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/aHHE (PU3MUECKOW MOJENH, aJCKBAaTHON YCIOBUSIM
3a]a4u;

NOHMMaHHe (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOIIYIO CPENY;

OBIIQJICHUE METOJAMH CAMOCTOSITENIPHOTO TIUIAHHPOBAHWS H  TPOBEIEHHUS  (PU3HMUYECKUX
9KCIIEPUMEHTOB, aHAIM3a M WHTEPIpPETalud WHPOPMAIMU, ONpENeNCHHS JIOCTOBEPHOCTH
HOJIY4EHHOTO Pe3yJIbTara;

CO3JJaHME YCJIOBUHA sl Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEIOBATENBCKOH, TBOPYECKOM
JIeATEIILHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero oomero oOpa3oBaHUS
orBojuTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hezemno), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MpOBEACHUS J1a0OpaTOpHBIX paboT H

OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00ydaroIuXCsl.



COILEPKXAHUE OBYYEHUA
10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUs OKpyxarouero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOJICH.

Llemoncmpayuu

AHasoroBsle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIEHUS MaTEPUAIILHON TOUYKH OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuHeliHOe nBMKEHME. [IBH)KEHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepron wu
yacToTta obpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue yCTpoiicTBa W MPAKTUYECKOE TNPUMEHEHHUE: CIHUJIOMETp, JBUKCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBanue IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hampasienne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



N3yyeHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanue  COOTHOIIGHHMSI  MEXKIYy  MYTSAMH,  TNPONHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE PpaBHBbIE IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

W3ydeHue ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHocTH ["anunes. [lepBoiil 3akon HeroToHa. IHEpLuManbHble CUCTEMBI
OTCYETA.

Macca Tena. Cwna. Ilpunuun cynepnosunmu cwi. Bropoit 3akon Hbeiorona ms
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hbr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunbl tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJBKEHHUS U cuia TpeHus nokos. Koaddurment tpenns. Cuna conpoTUBICHUS
P ABUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tea.

MoOMEHT CuIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbsl. YcnoBus paBHOBECHs
TBEPAOIO Tea.

TexHuueckue yCTpONCTBAa W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKN, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeOopMarium.

Hesecomocts. Bec Tena nmpu yCKOpeHHOM NOIbEME U NAJICHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Bumbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

I/IBYLICHI/IC JABHKCHUA 6pyCKa 110 HaKJIOHHOM IIJIOCKOCTH.



HccenenoBanue 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HUKAMOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKHU (Teja), CUCTEMbl MaTepUAIbHBIX TOYeK. IMITynbC CHIIbI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprusi MarepuanbHONM TOYKU. TeopemMa 00 W3MEHEHMHM KHUHETHYECKOU
SHEPIUH.

[TorennmanbHas sHeprus. IloTeHnManbHas SHEPTUS YIPYTO Ae()OPMUPOBAHHOMN MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble W HEMOTEHIMAbHBIE CUJIbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON SHEPrUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue ycTpOMCTBA U NPAKTUYECKOE NMPHUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHWYECKOH »Hepruu Tela Ha
IIPUMEpE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.
Pa3nen 3. Mosiekyasipuasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHME.
BpoynoBckoe gBwxkenue. Juddysus. Xapaktep IBHKEHHS M B3aUMOJCHCTBHS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca um pasMmepbl moisiekyn. KoimuecTBo BemiecTsa.

[TocTostnHas ABorajpo.

Tennosoe paBHOBecue. Temieparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogens uneanbHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOpHH
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepPruu
TEIUIOBOrO JBWKEHHMs dactul ra3a. [llkama temneparyp KenbBuna. ['a30Bble 3aKOHBIL.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOI'O B3aUMOJIEHCTBUS.

Mogens, HILTIOCTPUPYIOIAs IPUPOLY 1ABJICHUS Fa3a HA CTEHKU COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpEeHHH 00béMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy lTapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabota. BHyTpeHHss sHeprus 0HOATOMHOTO
UJCAIBHOTrO0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeIbHas
TEIUI0EMKOCTB BellecTBa. KoJIM4ecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonssTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIUEHT MoJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue ycTpocTBa M MPAKTUYECKOE IPUMEHEHHE: JBUIAaTElIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MpU COBEPLICHUH pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHre BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Ipu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAS BJIAXXHOCTH BO31ayxa. HacklimeHHbId nap. Y aenpHas TEIioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas

TeruioTa miasiaeHus. Cyonumanus.
VYpaBHEHHUE TEMIIOBOrO OanaHca.
TexHuyeckne ycTpoiicTBa M MPAaKTHUECKOE INPHMEHEHUE: THMTPOMETP M ICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJITYYCHHA COBPCMCHHBIX MaTcpuraioB, B TOM YHUCJIIC

HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenve npyu moHM>KEHHOM JIaBJICHUH.

Cnoco0Ob1 U3MEpPEeHUs BIAKHOCTH.

HaOGnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIIMUECKOTO BEIIEeCTRA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.
Pa3nes 4. DinekTpoamHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud — 3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unun

ANEKTPUYECKUX MoJeH. JINHNKM HaNpsyKEHHOCTHU JIEKTPUYECKOTO MOJIS.



PaGora cun »snexkrpocrarmdeckoro mons. [lorennuman. Pa3sHocTh  MOTEHIIMATIOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluaieKTpuueckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckue yCTpoMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHE DJICKTPONPHOOPOB, KOHICHCATOP, KOMHPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JMdIeKTpUKU B SJICKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma a1 ygacTka Iemnu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMENIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 37IEKTPUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) AyiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJIJIOB
oT Temmeparypbl. CBEpXIIPOBOUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHash MPOBOJUMOCTb IOJYIPOBOJIHUKOB.

CgoiictBa p—Nn-nepexoaa. IloxynpoBoJHHKOBBIE TPHOOPHI.



DJIEKTPUYECKUI TOK B pacTBOpaxX M pacIulaBaxX »dJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
U CCOIUAIS. DIEKTPOIIU3.

DnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHnueckue yCTpOiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTeNbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHHSA, BAaKyyMHBIH AWOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN TNOJ, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMelmaHHOe COeJMHEHHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH CHilbl. KOpOTKOE 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBo# pa3psaa v NPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne aNEKTPOABMKYIIEH CHUJIBl HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTUBIICHUS.

HabGnronenue snexrponusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapabona,

runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,



KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M MX IPOEKIMHM HA OCHU
KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1uddy3us, 0CMOC, TEII000OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaut, TEIJIOBOE PABHOBECHUE), JICKTPUUECKHE SBICHUS B
JKUBOU TIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M TIa30B, JJIEKTPUYECKUE
CBOMCTBA METAJUIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHNUE IBUKEHUHN C MCIIOJIb30BAaHHMEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbCca B TEXHHUKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIONWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MTOJIyYE€HUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, M  HAHOTEXHOJIOTMH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KUIIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMI Cylieprno3uMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIMY. KapTiHa TMHUI MarHUTHON MHAYKLWHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cwna Jlopenna, e€ MOAynbp W HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBieHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYIIAS CHUJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHoOW nHykunu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJEKTPOABIIKYIAS CHJIA HWHIAYKIUH B TPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHUTHOTO TOJIsSI KaTYIIKH C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHuuyeckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIUOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHUM MHAYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsE KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HHAYKIWU.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepmon, wactora, amrumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE I'apMOHHMUYECKHUX KojebaHuil. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJOTHsl MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTrUU B UCATBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MEXaHMUYECKHE KOJeOaHus.

Pe3onanc. BBIHY)KI[GHHLIC OJICKTPOMArHUTHBIC KoJIeOaHHSI.



[Tepemennsbiii Tok. CMHYCOMIAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HATIPSKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJICHUE SIEKTPUUSCKON SHEPTHH.
OKOJIOTMYECKUE PHUCKU TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepPeMEeHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HaGuroienne 3aryxaronux KojaeOaHui.

HccnenoBanrie CBONCTB BBIHYKIEHHBIX KOJIeOaHUI.

Habmroenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuusorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onaHc npu mociaenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH U
KOHJICHCATOPA.

Moenb TMHAM 3JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpy3a.

HccnenoBanne mEepeMEHHOTO TOKa B IEMH W3 TOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 80 IHbL

Mexannueckue BOJIHBI, yciioBUsl pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u JuHa BoJHBL. [lomepeunblie W TpojosibHbIe BOMHBL. UWHTepdepenims u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHtanus BekTopoB E, B, V B snexrpomarauTtHON BOiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)xX€HHe, MpeloMIIeHue, TMoispu3anus, Aaudpakius, wuHtepdepenius. CKOpocTh

SJICKTPOMArHUTHBIX BOJIH.



[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [I[pUMeHEHME 3JE€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIuOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHudeckue ycTpoWCTBa U NPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHUKE W MEIUIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mromeecs Ten0 Kak HCTOYHUK 3BYKA.

HabGmronenue oTpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XX€HUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeHOE pacpoOCTpaHEHHE CBETa B OJJHOPOJHOM Cpeie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIIEHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOIO BHYTPEHHEIO
OTpPa’KEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

ColOuparonue W pacceuBaroIiue JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKON JIUH3BL. [locTpoeHrne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nvH3ax. @opMysia TOHKOW JIMH3BIL. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX

KOTCPCHTHBIX HCTOYHHUKOB.



Hudpakmus  cera. [udpakmmonnas pemérka. YcinoBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA ammnapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKa, JAU(PPaKIMOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacHpocTpaHEeHHe, OTpakeHHWE U MpenomMieHue cBeTa. Onruueckue
PUOOPHI.

[TostHOE BHYTpEHHEe OoTpakeHHe. Moieslb CBETOBOIA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaximu cera.

HabGmronenue qucnepcuu certa.

[Tomyuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokaszarens IpeJoMICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cielIUAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHuIBl MPUMEHUMOCTH KJaccuueckoil mexaHuku. [locTymarel cnenuanbHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYNS CKOPOCTH CBeTa B BaKyyMe, MPUHIUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IECHUE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprus ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C DHEPTUEH U UMITYIBCOM PENSATUBUCTCKOMN YaCTHUIIBI. DHEPTHUs TOKOSI.
Pa3zpnen 7. KBanToBas puszuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC

¢doroHa.



OtkpeiTue u wuccaenaoanue Qorordpdexra. Ombitei A. I'. CromeroBa. 3akoHBI
doroaddekra. Ypasuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuuyeckue YCTpoOIiCTBA M NpaKTHUECKOE NpUMEHeHHe: (oTodnaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHeTo Gotodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. [lnanerapnas
mosenb atoMa. [locrymarer bopa. M3nydenue u mormomeHue (OTOHOB NPU MEPEXOC aroma C
OJIHOTO YpOBHSI BSHepruum Ha JApyro. Buasl cnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOpPO/A.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.

CroHTaHHOE U BBIHYXKJEHHOE U3JTyYeHHE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienne nuHeRvaTbIX CIeKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTHI, JIOKa3bIBAIOIIME CJI0’KHOCTh CTpOEHUA  sApa. OTtkpbITHE
paauoakTuBHOCTH. OmbITH Pesepdopaa mo onpeneneHnto cocraBa panoaKTUBHOTO WU3IIYUICHHS.
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHus. BiusHue pagnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mojnens sapa ['eiizenOepra—lBaHeHKo.

3apsn saapa. MaccoBoe uucino siapa. M30Tomsl.



Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amma-usnmydeHnue. 3akoH
PaaMOAaKTUBHOIO pacnajaa.

DHeprus CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAEP.

Snepusiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI AEPHON SHEPrEeTUKH.

DnemMeHTapHble YacTULlbl. OTKpPBITHE [TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHudeckue yCTpOMCTBAa M IPAKTUYECKOE NPUMEHEHME: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BUTHS  acTpoHOMuUHM. [lpukiagHoe U MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé€3aHoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CIEKTpPaJbHBIA KIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTaInbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwkenne Connna B ['anmaktuke. Turbl
rajlakTuk. PajmoranakTiuku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsmyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Vuenuuecrxue nabniooenus



Habmoienust HeBOOPYKEHHBIM TJIa30M C MCIIOIb30BAaHUEM KOMITBIOTEPHBIX MPHUIOKEHUN
JUISL OTIpEIeIICHUs MTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B reneckon JIynsl, muraner, Mieunoro [TyTu.

O6o0maronee NoBTOpeHne

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOW cdepax NeATeNTbHOCTH 4YeloBeKa, poJib M MeCTO (U3MKM U acTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeameTrHblie CBA3H

Wzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCS ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4YHbIH (DakT, rumore3a, (u3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIIOJCHHE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPBI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNE IIOIAaIU IIIOCKUX GUryp U 00bEMa Ted.

buonocus: snexrpuyeckue SBICHUS B JKMBOW MIpUpOJiE, KojeOaTenbHbIE IBUKEHUS B
JKUBOM TpUpoOJie, ONTUYECKUE SIBJIIEHUS B >KUBOM MPHUPOJAE, NEHCTBUE paaUaAllMU Ha KUBBIC
OpraHu3MBl.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHM3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIIETKH, CIIEKTPaIbHbIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TOJIFOCa 3€MJIH, 3aJIeKH MarHUTHBIX pyJ, (POTOChEMKA 3eMHOM
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHUM.

Texnonozus: TUHUU DIIEKTPOIEPEay, TEHEPATOP MIEPEMEHHOTO TOKA, DJIEKTPOABUTATEIb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,

MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSI

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpazoBaHUs
(0a30BBIi  ypOBEHb) MOJDKHO  OOECIEUUTh  JIOCTIKCHHE  CJICHYIOIUX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIIbHBIX PE3YJIbTATOB.
JIMMHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE PE3yabTaThl OCBOCHUS Yy4eOHOTo mpeamera «Du3nka» AOHKHBI OTPAXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3HIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMid, TITO3UTHBHBIX BHYTPEHHHX
yOeXICHHUI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacuMpeHne >KU3HCHHOTO OIbITa M ONBITA JCSITCILHOCTH B IPOIECCE PEaTU3allud OCHOBHBIX
HaIpPaBJICHUH BOCITUTATEIBHOM JESITEIBHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAUIHUOHHBIX OOIICUCIIOBEUCCKUX TYMAHUCTHUYCCKUX M JEMOKPATUYCCKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBPHOCTh B HMHTEpECax TPakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHHU3AINH;

YMEHHUE B3aWMOJICHCTBOBATh C COIMATbHBIMH HHCTUTYTAMH B COOTBETCTBHHM C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh POCCUHCKOM IPpaXTaHCKOW UJICHTHYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTHKCHHUSM POCCHUCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CHOCOOHOCTh OIICHUBATh CHTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATECILHOCTH YIEHOTO;

OCO3HAHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO

buznueckoil Hayke;



5) Tpy10BOr0 BOCTIMTAHUS:

UHTEpEeC K pa3nuuHbiM chepaM mpodecCHOHATHHOW JEATEILHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMECHHE COBEpIIATh OCO3HAHHBLIM BBIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHCTBHM B OKPYKAIOUIEH Cpele HA OCHOBE 3HAHMS
LeJield YCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBA;

paclIiupeHre OIbITa JIeATEIbHOCTH HKOJOTMYECKOH HAMpaBIIEHHOCTH HAa OCHOBE
UMEIOLINXCA 3HAHUMN 10 (pusmKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMSI:

c()OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HU3NUECKOI HAYKH;

OCO3HaHHE IIEHHOCTU HAYyYHOU NIeATENbHOCTH, TOTOBHOCTh B IpoOIecce M3yYeHUs (PU3UKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIBHOCTh HHINBUYaIbHO U B TPYIIIIC.
METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
ba3oBble Jiornyeckune 1eHCTBUA:

CaMOCTOSITENILHO (DOPMYJTMPOBAaTh M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATh LENH JeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATBHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPa0OTy B YCIOBHSX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble ucciienoBaTe/IbCcKHe 1eiicCTBUA.



BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU MOHATUAMU U MeToAaMH (hU3MUecKOn
HaYKU;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NIEATENILHOCTH B 00JacTh
¢bu3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PElIeHHs 3a1au
buznyecKoro cogepxKaHus, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BJIAJCTh BHUJAMH JEATEIBHOCTU MO TOJIYYCHHIO HOBOTO 3HAHMS, €0 HWHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3UYHBIX y4YeOHBIX CHTyallUsX, B TOM YHCIE TpHU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
TUMOTe3y €€ pelieHHs, HAaXOAWUTh AapryMEHThl JUIsl JI0Ka3aTeIbCTBa CBOMX YTBEPXKJICHU,
3aaBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAIM3UPOBATh TOJYyYEHHBbIE B XOJE€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh W (popMynmHpOBaTH COOCTBEHHBIC 3a/Ja4d B 00pa30BATEIBHOU JICATEIHHOCTH, B
TOM YHCJIE TP U3YUEHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 001aCTh KU3HEACITEbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIEC UJICH, IPEJIaraTb OPUTHHAIBHBIEC TTOIXOBI H PEIICHHUS;

CTaBUTb POOJIEMBI U 33J]aUH, JOMYCKAIOIUe aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMU MOJy4YeHUs MH(OpMAy (GU3NIECKOTO COJEpPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAaMOCTOSITEIbHO OCYHIECTBISATh TIOMCK, AaHallM3, CHCTEMATH3alHI0 H
MHTEpHpeTalrio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIOJIB30BaTh CPEJCTBa HMH()OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNr KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHM3alMOHHBIX 3a/a4 C COOJIOIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

CO3/1aBaTh TEKCTHI (U3NYECKOTO COJACPKAaHUS B pPa3IMYHBIX (QopMmarax ¢ yd4EToMm
Ha3HayeHus: WHGOpPMalMW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IpEeCTaBICHNS U BU3yaIH3alllu.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el cCTBHA:

OCYIIECTBIISATh OOIEHNE HAa YpOKaxX (PU3KUKH ¥ BO BHEYPOUHOH JCSATEIHHOCTH,



pacro3HaBaTh MPEANOCHIIKN KOH(DIUKTHBIX CUTYalluil U CMATr4aTh KOH(JINKTHI,

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHJUBHyaIbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yduy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0r0 Ul€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPAMHUPOBATH
JefcTBUs MO €€ JOCTMXKEHHUIO: COCTaBIATh IIAH JEHCTBUHM, pacupefeisaTh poyid € y4€TOM
MHEHHMH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThl;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/laratb HOBBIE IMPOEKTHI, OLEHUBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PpA3IUYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (DOPMYJINPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUIH;

JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO U TPOSABICHHUIO JPYAULMU B 00jacTu (U3HKH,
MOCTOSIHHO IOBBIIIATh CBON 00pa30BaTEIbHBIN U KyJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaJIETh HAaBBIKAMU I103HABATEIbHON peduIeKCHU KaK OCO3HAHUs COBEpIIAEMBbIX JIeHCTBUN

N MBICJIMTCIIBHBIX MMPOIECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;



HCIIOJIb30BaTh MPUEMBI pe(JIeKCHU ISl OLIEHKH CUTYalluH, BbIOOpa BEPHOIO PEIICHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;
MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOSHHSI MPOTpaMMbl IO (PU3HKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonui chopMUpOBaHHOCTD:

CaMOCO3HaHUSs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

caMOpEeryJIupOBaHHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTHXKEHUIO LENIM U YCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHHUE JIWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JNeITEeILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOTIOTHO TBEPIOE TEJIO, WACANbHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
bu3nIecKux 3a1a4;

pacnio3HaBaTh (U3HUECKHE SIBICHUS (TIPOIECChI) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,

JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHs, B3aumonencTeue Tten, auddysus, OpoyHOBCKOE



JIBIDKCHHUE, CTPOCHHME JKUIKOCTEH W TBEPABIX TEN, M3MEHEHHE 00bEMa TeN MpHU HarpeBaHUU
(oXJ1aXIeHUN ), TEIJIOBOE PAaBHOBECHUE, MCMIAPCHUE, KOHICHCAIUS, UIABJICHHIE, KPUCTAILIH3AIHS,
KHUIICHUE, BIAKHOCTHh BO3J/lyXa, TMOBBIIICHUE JABJICHHS ra3a MPH €ro HarpeBaHWU B 3aKPHITOM
coCyJle, CBs3b MEXAYy IapaMeTpaMH COCTOSHHS Ta3a B H3OMpOIECccaxX, dSJICKTPU3AIMS T,
B3aUMOJICHCTBHUE 3aPsI0B;

OTHCHIBATh MEXAHMYECKOE JIBMKEHUE, UCTONB3YS (PM3MUECKHUE BEITUYHMHBI: KOOPIMHATA,
yTh, TIEPEMEIIEHUE, CKOPOCTh, YCKOpEHHEe, Macca Tela, CHia, UMITYJIbC Telld, KUHEeTHYeCcKas
SHEprus, TMOTCHIMAIbHAS SHEPTHs, MEXaHWYecKas paboTa, MEXaHHMYECKas MOIIHOCTh; IpH
ONHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MYECKHUH CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX
0003HAYCHHSI U CIUHUIIBI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIIUE JTAHHYIO (PU3NYCCKYIO BETUIHHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HW3YYEHHBIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dbusznyeckue BEJIMYMHBI: JaBIIEHUE Tas3a, TeMIlepaTypa, CpEAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOTO JIBIDKEHUS MOJIEKYJ, CPETHEKBAJIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT IMOJIe3HOrO JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOJIb3yEMbIX BETUYHH,
uX O00O03HAYEHUS M EIUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OTHMCHIBATh M3yYCHHBIC SJICKTPHUECKHE CBOWCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mpotiecchl), UCTIONB3YS (UBNYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsiil, dNEKTPUUYECKOoe MoIe,
HANPSDKEHHOCTh TIOJIS,, TOTEHIMAl, pPa3HOCTh TOTEHIUANOB; TpPU OMUCAHUU MPABUIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHWIIG;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUSA, UCTHONB3Ys (U3NYECKUE 3aKOHBI U
MPUHLMILL: 3aKOH BcemMupHoro tsrotenus, |, |l u Ill 3akonsr HproTOHa, 3aK0H coxXpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IIPUHITUI CYTIECPITO3UIINN CHJI, TIPUHITUTT
PaBHOTIPABHS WHEPIHATHHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHYECKYIO TCOPUIO CTPOCHHS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpEeIHEH KWHETUYECKOW JHEPTHH TEIJIOBOTO JIBIKEHUS
MOJIEKYJI C a0COJIOTHOW TeMIepaTypoil, TEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUIECKOT0 3apsjia, 3akoH KylloHa, NMpU 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;

pa3jinvdaTtb yCJIOBUA UX 0€30I1aCHOr0 UCIIOJIL30BaHUS B MMOBCEIHEBHOM KU3HU,



BBINOJIHATh SKCIIEPUMEHTBl 110 HCCIEIOBAHUIO (PU3MYECKUX SBICHUH M IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, TpU 3TOM  (HOPMYIHPOBATH
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcOOUpaThb YCTAHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOABI;

OCYILLECTBIIATh IpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBI CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBI OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXJY (U3MUYECKUMM BEJIMYMHAMM C HCIOJIb30BAHUEM
OPSAMBIX HW3MEPEHUil, IMpU S3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (DPUKCHpPOBaTh pE3yJIbTaThl
MOJYYCHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TaOJHIl U rpadUKOB, J€IaTh BBIBOJBI
10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOuoiaTh IpaBuia 0O€30MacHOro TpyJda NpU MPOBEICHUM HCCIENOBAaHMM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM U IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIAOOpaTOPHOro 000pyA0BaHNUS;

pemark pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BbIOUpPATh (PU3MUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (POpPMYJbl, HEOOXOAMMbIE Uil €€ peLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaU€HUs (PU3NUECKON BEIUUNHBI,

pemaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHEe SBICHMUS;

UCMOJNb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPHPETAUU U IpPEICTaBICHUs] y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMylo HHPOPMALIUIO;

HPUBOAUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU MJIs
oOecrieyeHns 6€30MaCHOCTH MPH 0OpalleHHH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIEH, TUIAaHUPOBATh paboTy
IpyNNbl, palUOHAIbHO pacHpenessTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXKIOIO M3 YYACTHUKOB IPYIIBLI B

pemiCHucC paCCManHBaCMOﬁ HpO6JICMLI.



K xonmy oOydenust B 11 kjacce mpeaMeTHBIC pe3yibTaThl HA 0a30BOM yYPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpPUMEpaxX pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHil, B IPAKTHYECKOI
NESTEIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJENe: TOYEeUHBIH
E)JICKTpI/I‘-IeCKI/Iﬁ 3apsan, Jyd CBCTa, TOYEYHBIM MCTOYHUK CBC€Ta, AdACpHAd MOJCJIb aroma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHrnr GU3NYECKUX 3a/1a4;

pacro3HaBaTh (pU3MUecKHue sIBICHUS (MPOLIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC I[GflCTBI/ISI TOKa, B38,PIMOI[CI>1CTBI/IG MAarauToOB, 3JICKTPOMArHuTHAasA
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JBIDKYIIUHCSA 3aps,
AIEKTPOMArHUTHBIE KOJIeOaHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
nperomiieHue, WHTepdepeHnus, audpakiuus W MOJSIPU3ANUAS CBETa, JTUCIEPCUs CBETa,
doroanekrpudeckuit 3¢ dekt (porodddekt), CBETOBOES aBleHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHME BEIWYUHBI: DJICKTPUUECKUN 3apsll, Cujla TOKa, DJIEKTPUUYECKOe
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBICHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABMKYIIIAs CHUIIA,
paboTa Toka, MHAYKIHS MarHUTHOrO ToJs, cuina Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYIIKA, SHEPTUsl DJIEKTPUYECKOTO0 W MAarHUTHOTO TIOJICH, MEePUOa U YacToTa KoJjeOaHuW B
KOJIe0aTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, MX OOO3HAYEHUS U EIUHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

OIMMUCBIBATHL H3YYCHHBIC KBAHTOBLIC SBJICHUA W TIIPOLUECCCHI, HCIIOJIb3Yys (1)I/ISI/I'-ICCKI/IG
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIynasC (GOTOHA, MEpPUOJ TOJypacmaja, DHEPrHsl CBSI3W AaTOMHBIX SJEp, MPU ONUCAHUU
IMPaBUJIbHO TPAKTOBATH (I)I/ISI/I'—IGCKI/Iﬁ CMEBICJI HCIOJIB3YEMBIX BCIWYWH, HX 0003HaueHus u
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PUINYECKON BETUIHUHEI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U

IMPUHIMUIIEI: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIBHOI0O MW MAapalyICJIbBHOTO COCAWHCHUA



MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akoH SJEKTPOMarHUTHOM WHIYKLIHWH, 3aKOH
MPSIMOJIMHEMHOTO PacIpoOCTpaHEHHUsl CBETA, 3aKOHBI OTPAXKCHHSI CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOTO pacnajaa, MpH STOM pa3inydaTrh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSi MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M OITUCHIBATh N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKajiOM, TOHKOW JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (PH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTro SKCIIepUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OTBIT M OPMYITHUPOBATEH BHIBOIBI;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEJIMYUH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHU:
MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCUpPOBATH pPE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUI] M TpaduKOB, JelaTh BBIBOABI IO pe3yabTaTam
UCCJIEI0BAHMS;

coOmo1aTh MpaBmiia 0€30MAaCHOTO TpyJa MPHU MPOBEACHUH HCCIECIOBAHUM B pPaMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOpHOTO 000pyI0BaHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIONb3Ys
¢du3HYecKre 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4l BBIOUPATh (PU3MUECKYIO
MOJIEJIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (HOPMYJIBI, HEOOXOIUMBIE ISl €€ pelieHus,
MIPOBOAMTH PACUEThI U OLIEHUBATH PEAbHOCTD MOyYEHHOTO 3HAUYCHUSI (PU3NUECKON BETHYNHBI,

peliatb KayeCTBEHHbIE 3aJay: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

WCIIOJIB30BaTh TPU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIC HH(OpPMaIMOHHBIE
TEXHOJIOTHUH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHsS Y4eOHOU W
HAyYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU

aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaINIo;



OOBSACHATH IPUHIIMIIBI AEWCTBUS MalINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3innyiaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMS B TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHWE 3HAaHUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMANBHBIX POJIEH, IUIAHUPOBATh paboTy
TpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYaCTHUKOB T'PYIIIbI B

peLICHUE paccMaTpPUBaEMOil TPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne n/m (uudpossbie)
NPOrpamMMbl Konrpoabubie IlpakTnueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
bubmuoreka [IOK
11 ®u3KKa ¥ METOJIbI HAYYHOT'O IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmmoteka IIOK
2.1 KunemaTtuka 5
https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 Junamuka 7
https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOM 9 L bubnuotexa [JOK

Teopuun

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

bubnunoreka LIOK

3.2 OCHOBBI TEpPMOIUHAMUKHI 10
https://m.edsoo.ru/7f41bf72
ArperaTHble cocTosiHUS BelecTBa. da3oBbie Bu6muotexa [JOK
33 epeXoabl ° https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpocTaTuKa 10 bamrorera HOK
https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 271€KTpUYECKUNA TOK. TOKHM B Bbu6moteka [JOK
42 pasIMYHBIX Cpeaax L https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m (undposbie)
NpOrpamMmbl Konrpoasnuble IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTHOe nojue. I1eKTPOMAarHUuTHAs 1 1 3 bubnnoreka [JOK
' HHTYKIIAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
”1 MexaHW4eCKUE U SJIEKTPOMArHUTHBIE o L bubnnoreka [JOK
' KOTeGaHMs https://m.edsoo.ru/7f41c97¢
bu6nmoreka [JOK
2.2 MexaHnuyecKkue 1 3J€KTPOMarHUTHBIE BOJHBI 5 1
https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 OnTuka 10 3
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

31 OcCHOBBI crielIuaIbHOM TEOPUH 4 L bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4



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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 6
https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 CrpoeHue aToma 4
https://m.edso0.ru/7f41c97c
bubmuorexa [JOK
4.3 AToMHOE 51pO 5
https://m.edso0.ru/7f41c97c
Htoro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK
5.1 DneMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6mmorexa [IOK
6.1 O6o06maroree MOBTOPEHUE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
Jara nzydyenus
Ne KounuecTBo yacos DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka
n/n o0pa3oBaTe/ibHbIE
Bcero = Konrtpoubnbie IIpaktudeckue Ilo miany Ilo dakry
pecypcsbl
padoThI padoThI
®du3nka — HayKa 0 IpUpo/e.
bubnuoreka [{OK
1 HayuHnble MeTO/IbI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u MecTo pusuku B
dbopMHUPOBaHUH COBPEMEHHOMN
bu6mmoteka IIOK
2 Hay4YyHOW KapTHUHBI MUpA, B 1
https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON IeATEIbHOCTH
NS
Mexannueckoe IBHKEHUE.
OTHOCUTENBHOCTD
bu6nmorexa LIOK
3 MEXaHUYECKOTO JBUKEHHUS. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE ITPSAMONIMHEHOE L bubmuoreka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

IIPSIMOJIMHEMHOE IBUKECHUE

https://m.edsoo.ru/ff0c372e

CBo0OOgHOE ITaficHUE.

bubnunorexa LIOK
6 YckopeHue cBOOOIHOTO
https://m.edsoo.ru/ff0c39cc
NaJeHus
KpusosnHeliHOE NBUKEHUE.
bubnunorexa LIOK
7 JIBrKeHHEe MaTepuanbHOU TOYKH
https://m.edsoo.ru/ff0c3ada
10 OKPYXHOCTH
[IprHIHAIT OTHOCUTENBHOCTH
8 lNanunes. MuepuuanbHbie bu6nmorexa LIOK
cucreMsl orcyera. [lepBsiii https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 cynepno3uiuu cuil. Bropoi bubmuoreka [JOK
3akoH HeroToHa juts https://m.edsoo.ru/ffOc3be8
MaTepHAIbHON TOYKH
10 Tperuit 3akoH HeroToHa 11 bubmmnoreka HOK
MaTepUalIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUSI.
but6mmorexa [IOK
11 Cwuina tsoxectu. [lepBas
https://m.edso0.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
1 Cwta ynpyroctu. 3akoH ['yka. bubnuotexa [JOK

Bec Tena

https://m.edsoo.ru/ff0c3el18



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

14

15

Cuna tpenus. Koapdpumment
TpeHust. Cuiia ConpoTHBICHUS
IpY JIBDKEHHUH TEJa B )KUIKOCTH

WK ra3c

IToctynarensHoe u
BpAILlaTEJIbHOE IBUKEHUE
a0COJIFOTHO TBEPJOTO TEa.
MowmenT cuisl. [lnedo cumsbl.
YcnoBus paBHOBECHUS TBEPIOIO

TCI1a

HNmmynbc MmaTepuanbHON TOUKH,
CHCTEMBI MaTepHAIIbHBIX TOUYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHS UMITYJIbCA.

PeaktuBHOE ABHKEHHE

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubnunoreka LIOK
https://m.edsoo.ru/ffOc41a6

bubmmoteka IIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CUJIBI.
Kunernueckas sHeprus
MaTepUaIbHON TOUKHU. Teopema
00 M3MEHEHUN KHHETUYECKON

SHEPTrUuu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

IloTenumanbHas OHCPIus.

[ToTreHManbHas 3HEPrust ynpyro

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a



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

18

19

20

ne(OpMHUPOBAHHON MPY>KUHBIL.
[ToTeHumanbHas SHEPTHs TEa

BOJIM3U MOBEPXHOCTH 3eMIIU

ITorennuansHeIe U
HETIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CHJI
C U3MEHEHNEM MEXaHUIECKOM
SHEPTUU CUCTEMBI Te€l. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM

SHEPruu

Jlaboparopnas pabota Nel
«HccnenoBanue cBsizu paboOTHI
CHWJIBI C I3MCHCHHEM
MEXaHHYECKOUM SHEePTUH Tella Ha
pUMepe PacTIKEHHS

PE3UHOBOI'O KT'yTa»

Konrtponsnas padora Nel o
teme «Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B

MEXAaHUKE)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC TTOJI0KEHHS

MOJIEKYJISIPHO-KMHETUYECKOM

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



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

teopun. bpoyHoBckoe

newxkenue. dubdysus

22

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHS YaCTHL]
BeniecTsa. Monenu cTpoeHus
ra3oB, KUJIKOCTEH U TBEPABIX

TCII

23

Macca monekyn. KonnuectBo
BelecTBa. [locToaHHasg

ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u e€ u3mepeHue.

IIxana remneparyp Llenbcus

25

Nneanpuniii ra3s B MKT.

OcHoBHoe ypaBHenne MKT

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
DHEPrUM IBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-

Knaneiipona

3akon [lanpTona. ['a30BEIe

3aKOHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaboparopHas pabota Ne2

((I/ICCJ'IGI[OBaHI/IC 3aBUCHMMOCTH

28
MEXIy IapaMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO ra3a
W3omporieccrl B u1eaaIbHOM Ta3e
bub6nmmoreka [IOK
29  uux rpaduueckoe
https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE
Buytpennss sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 CITIOCOOBI €€ M3MCHEHUSI. bubnuorexa [IOK
KonnyecTBo TEmIOTH 1 paboTa. https://m.edsoo.ru/ff0c5952
BuyTtpenHnss sueprus
OJHOATOMHOI'0 HJCaIbHOTO ras3a
bu6nmorexa LIOK
31 Buasl Tenonepenaun
https://m.edsoo.ru/ff0c5c36
YV nenpHas TEMI0EMKOCTh
3 BemecTBa. KommuecTBo TEMIOTHI bu6nmorexa LIOK
IpH TeIUIonepeaaye. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN mporecc
IIepBblil 3aKOH TEPMOJANHAMUKH
but6mmorekxa [IOK
33 W ero nmpuMeHeHHe K

nusomnponeccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccos B

bu6nmmoreka [IOK
34 npupojie. Bropoit 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Tpunmun nevicreus u KI1/] bub6nmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ffOc600a
36  Hukn Kapno u ero KII/]
37 DKoJ0rn4ecKue npooIeMbl
TEIUIOIHEPTETHKU
O06o06maromuit ypox
bubnunoreka LIOK
38  «MomnekynsapHas pusuka.
https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOUHAMUKH
KonTponbhnas pabora Ne2 o
bubmmoteka IIOK
39  rteme «MonekynspHas pu3mKa.
https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI
[TapooOpazoBanue u
bu6mmoteka IIOK
40 KoHJeHcauus. cnapenue u
https://m.edsoo.ru/ff0c63b6
KHUIICHUE
AOcCo0THAS U OTHOCHTEIIbHAS
bubnunorexa LIOK
41 BIIQYKHOCTh BO3/yXa.
https://m.edsoo.ru/ff0c64d8
Hacspiennsiit nap
1 TBépnoe Teno. bubmuoteka [IOK

Kpucrannuueckue u amopdHbie

https://m.edsoo.ru/ff0c65f0



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

Tena. AHU30TPOIHS CBOMCTB
KkpuctamioB. JXXunkue

Kpuctayibl. CoBpeMeHHbIE

MaTepUabl
[TnaBneHue M KpUCTAIIA3AITHS.
bub6nmmoreka [IOK
43 VenpHas TEIIoTa IJIaBICHUS.
https://m.edso0.ru/ff0c6708
CyO6numarnus
bubmuoreka [IOK
44 YpaBHeHUE TEIIOBOTO OanaHca
https://m.edso0.ru/ff0c6820
DneKTpu3anus Te.
bubnuoreka [{OK
45 DnekTpuueckuii 3apsa. JIsa
https://m.edsoo.ru/ff0c6bcc
BUJIA SJICKTPUYCCKHUX 3apsi/IOB
[TpoBOTHUKY, TUIICKTPUKH U
46 MOJIYTIPOBOIHUKU. 3aKOH bubmmnoreka HOK
COXPaHEHHUsI AIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsana
BzaumopeiicTBue 3apsi0B.
bubnunorexa LIOK
47 3akoH Kynona. Toueunslii
https://m.edsoo.ru/ff0c6ced
AIIEKTPUUIECKUH 3apsi]l
Hanps>xéanocts
bubnunorexa LIOK
48 anekTpudeckoro noid. [punuun

CYNEPIO3UIUU IIEKTPUUECKUX

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

nosied. JIuHun HanpsKEHHOCTH

49

50

51

52

53

Pab6ota cmn
AJIEKTPOCTATUYECKOTO MO,
IMTorennuan. Pasnocts

IIOTCHLIMAJIOB

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/I3J'IGKTpI/I‘leCKaSI

MIPOHUIIAEMOCTD
OnektpoéMkocTb. Konnencarop

OEeKTPOEMKOCTH MIOCKOTO
KOHJIEHCAaTopa. JHEeprus
3apspKEHHOTO KOHZEHCATopa
JlaGopartophas pabota Ne3

"N3mepenue 2eKTpoEMKOCTH

KOHJIeHcaTopa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7018

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

bubmuoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMD AEHCTBUS U
MIPUMEHEHNE KOHAEHCATOPOB,
KOIIMPOBAJIBHOTO aImapara,
CTPYMHOTO MPUHTEPA.

DIIeKTpOoCTaTUYECKas 3alIHTa.



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPUOOPOB

55

56

57

58

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBaHUSI.
[TocTostHHbIM TOK. CHila TOKa.
Hanpspokenue. ConpoTuBieHue.

3akon OMa aJ1s yyacTKa Lenu

[TocnenoBarenbHOE,
napajuielibHOe, CMEIIaHHOE
COCIMHEHUE MPOBOTHUKOB.
JlabopaTtopHnast pabota Ne4
«M3y4yeHune cMenanHoro

COEJIMHEHUS PE3UCTOPOB»

Pabora u MouIHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH Oma 71 OTHOU
(3aMKHYTO#) 3JI€KTPHUUECKOI
nenu. KopoTrkoe 3aMbIKkaHue.
JlaGopaTopHnas pabota Ne5
«M3mepenue DJ1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO

CONPOTHUBIICHUSD)

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

59

DNeKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHMOCTb COTIPOTHBIICHHUS
METaJUIOB OT TeMIEepaTypBhl.

CBepxnpoBOAUMOCTb

60

DNEKTPUUECKUH TOK B BaKyyMe.

CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

62

[TonynpoBOIHUKH, UX
coOCTBEHHAas U IpUMecHast
npoBoaumocTs. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBbIE
npudopbI

ONeKTpUYECKU TOK B
pacTBOpax M pacruiaBax
AJIEKTPOJIUTOB.
DNEeKTPOTUTHIECKAS

JAUCCoranus. 9J'ICKTpOJ'II/13

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

bubmuoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

64

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECAMOCTOSITENBHBIN Pa3psi.

Momuusg. I[Trazma

DJeKkTpuueckre npudopsl U

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK



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

YCTPOWCTBA U UX MPAKTUUYECKOE

IIPUMCHCHUC. HpaBHna TCXHUKHU

https://m.edsoo.ru/ff0c86fc

0e301acHOCTH
- O06o0maromuii ypok L bub6nmoreka [IOK
«DIEKTPOAMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTtponsHast padora Ne3 1o
56 TeMe «IJIEKTPOCTATHKA. 1 bubnnorexa [JOK
[ToCTOSIHHBII AIIEKTPHYECCKHI https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3IMuHBIX Cpeaax»
PesepBHblil ypok. KonTposibHas
P bubnuoreka [{OK
67  paborta Ned4 mo Teme 1
https://m.edso0.ru/ff0c8c56
"DnexkTpoauHaMuKa"
PesepBHBIi ypOK.
bubmmoteka IIOK
68 O0600mIarmul ypoK Mo TeMam 1
https://m.edsoo.ru/ffOc8f6c
10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



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

11 KJIACC

No KoaundecTBo yacoB Jara uzydyenus DJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka
n/n Bcero  Konrpoabnsie IIpakruuyeckme Ilo mumany Ilo dpakry oOpa3oBaTe/bHbIE
padoThI padoThI pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMo/jieicTBrE. MarHuTHOE
bubmuoreka [JOK
1 nosie. BekTop MarHuTHOMR 1
https://m.edsoo.ru/ff0c9778
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIIUU
MarnuTtHO€e 1oJie TPOBOJIHHUKA C
5 TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoericTBre MpOBOTHIUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHas pabota Nel
bu6mmoreka [IOK
3 «/3yueHne MarHuTHOTO TTOJIS 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»
JlelicTBME MArHUTHOTO TIOJIS HA
IIPOBOAHMK C TOKOM. Cuiia
4 Awmmnepa. JlabopaTtopHas pabora 1 1 bubnuoreka [IOK

No2 «MccnegoBaHme qercTBUSI
IIOCTOSIHHOTO MAarHuTa Ha paMKy

C TOKOM»

https://m.edsoo.ru/ff0c9ac0



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

JlelicTBME MAarHUTHOTO TOJIS Ha
JBUKYILYIOCS 3apSIKEHHYIO
yactuity. Cuna Jlopenma. Pabora

cuibl JIopeHna

DNeKTpOMarHuTHAsE MHYKIIHSL.
[ToTok BEKTOpa MarHUTHOMN
uaaykiuu. J1C uaayKkuum.
3aKOH 3JIEKTPOMAarHUTHOMN
unaykuuu Papanes
JlaboparopHnas padota Ne3
«HccnenoBanue sSIBJICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIOHUN»

NHnykTuBHOCTG. SIBIIEHUE
camounaykuu. 3/1C
CaMOMHIYKIIUU. DHEepPrust
MarHUTHOTO TIOJISI KaTYIIKU C

TOKOM. SHCKTpOMaFHI/ITHOC IIOJIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
JJIEKTPOJIBUIaTelb, YCKOPUTEIN

OJIEMCHTAPHBIX 4YaCTHUII,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MHIYKIIMOHHAA [1€Yb

10

Ob6o06maromuit ypox
«MarsaurtHoe 1oie.

:‘)J'IGKTpOMaI‘HI/ITHaH HUHAOYKIOUA

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KontponsHas padora Nel mo
TeMe «MarauTHoe MoJie.

SJ'IGKTpOMaFHI/ITHaH HHAYKOUA»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIC MEXaHUYCCKUE
KosieOanus. 'apMoHnYecKue
KoJieOaHus1. Y paBHCHUE
rapMOHHMYECKHUX KOJICOaHUH.

[IpeBpamienue 3eprun

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

14

JlabopaTtopHnast pabota Ne4
«Hccnenosanue 3aBUCUMOCTH
nepuo/ia MajbIX KoJeOaHmit
rpy3a Ha HUTH OT JIIMHBI HUTH U

Macchl rpy3a»

KonebarenbHblit KOHTYP.
CB0060AHbIE AIEKTPOMArHUTHBIE
Koie0aHus B MIcaILHOM
K0J1e0aTeIbHOM KOHTYpE.

AHaNOTUst MEXy

bubnmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

15

MECXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU

KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B
UJeaTbHOM KO0JIe0aTeIbHOM

KOHTYpeE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

17

18

19

[IpencraBienue o0 3aTyxaromux
KosieOaHusIX. BeIHYKICHHBIC
MeXaHHYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE

OJICKTPOMArHUTHBIC KoJieOaHMs

IlepeMeHHBIN TOK.
CuHycongaibHbIN IepeEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CHIIbI

TOKa W HAITPAKCHHUA

Tpanrcdopmarop. [IponssoscTso,
nepegava u noTpedieHue

3JICKTpH‘ICCKOfI OHCPIrun

YCTpOUCTBO U IPAKTUYECKOE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

bu6mmoreka [JOK



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

20

21

MMPUMCHCHHUC 3JICKTPHUICCKOI'O
3BOHKa, r¢HEparopa
IEPEMECHHOI'0 TOKaA, JTMHAN

QJICKTpOoIICpcaaud

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJCTBE AIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
3JIEKTPO3HEPIUH B

HOBCQZ[HGBHOI‘/’I KHU3HHU

MexaHn4yecKue BOJIHBI, YCIOBUS
pacrnpoctpanenus. [lepuon.
CKopocTh pacpocTpaHEHUs U
JIvHA BoJIHBL. [lonepeyunsie u

MMPOAOJBbHBIC BOJIHBL

https://m.edsoo.ru/ff0cc324

bubmuoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.

TemOp 3ByKa

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

23

BHCKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama

SJICKTPOMArHuTHBIX BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paIOCBA3U U

TeaeBuaeHus. PazBurue CpCACTB



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

cBa3u. Pagnonokanusa

KonTtponbnas padora Ne2

bubmuorexa [JOK

% «Konebanust 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
pacupocTpaHEHUE CBETA B bubnmoreka [JOK

20 OJTHOPOIHOM cpejie. ToueuHbIi https://m.edsoo.ru/ff0cd350
MCTOYHHMK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHud cBera. [loctpoenue bubnnoreka [JOK

o U300paKEHHI B INIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaje
[Tpenomnenue csera. IlonHoe
BHYTpPEHHEE OTpa’KEHUE. bubnnoreka [JOK

28 [penenbHBIA yroy HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
JlabopaTopHas pabota Ne5

29 | «M3mepeHue mokazaTels bromorexa OK

https://m.edsoo.ru/ffOcd67a

IIPEIOMJIEHUS CTEKIIa»
JIun3sl. [TocTpoenne

30 n300pakeHuii B munze. Popmyia bubmuorexa [IOK

TOHKOM JUH3BL. Y BEJINUEHUE

JIMH3BI

https://m.edsoo.ru/ffOcddl1e



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

31

32

JlaboparopHas pabota Ne6
«Hccnenosanue cBONUCTB

M300paXeHH B TUH3AX)

Hucnepcus cera. Cl0KHBII
cocraB Oenoro cBeta. L{Ber.
JlabopaTtopHnast pabota Ne7
«Habnronenue aucrnepcun

CBCTa»

33

WuTepdepenmus ceera.
Hudpakuus ceera.

Hudpakronnas pemerka

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

34

HOI'IepeLIHOCTI) CBETOBBIX BOJIH.

Honﬂpmaum{ CBCTa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCITOBUS UX

6€3011acCHOTr0 MPUMEHEHUS

36

37

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[Toctynatel cnennanbHOM

TEOPHUU OTHOCUTEIIBHOCTHU

OTHOCHUTEIBLHOCTh

OIHOBPCMCHHOCTH. 33M€21J'IGHI/IG

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJIMHBI

OHeprus U UMIYJbC

peJISITHBHCTCKOfI YaCTHUIIHI.

bubmuoreka [JOK

38
CBsI3b MacChI C HEPIHEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUs MOKOS
KonTponpsHas padora Ne3

bubmuoreka [JOK
39 «Omnruka. OCHOBBI cIeIUaIbHON
https://m.edsoo.ru/ffOcf6f0
TEOPUU OTHOCUTEITHLHOCTH»

40 ®otonbl. Dopmyia [1nanka. bubnuoreka [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIE0BaHUE

bu6nmoreka [JOK
41  doroadpdekra. OnbiTe A. T
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsb!I poTodddexTa.

1 VYpaBHeHue DUHIITEIHA 17151 bubnmnorexa [JOK
dorordpdexra. «Kpacuas https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
JaBnenune ceera. Onwiter [1. H.

bu6mmorexa [IOK
43  JleGeneBa. XUMHYECKOE
https://m.edsoo.ru/ff0d04a6
JICCTBUE CBETA
a4 TexHu4eckue ycTpoucTsa u

MPAKTUYECKOE PUMEHEHUE!



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

¢doTorsieMeHT, POTONATIHK,

COJIHCYHas 6aTape>1, CBETOIHNOO

Pemenue 3a1ay mo reme

bubmuoreka [JOK

45
«DJ1eMEHTBI KBAHTOBOM OITUKU» https://m.edsoo.ru/ff0d0302
Mopeins atoma Tomcona. OMbITEI
46 Pesepdopna no paccesauro o- bubnuorexa [JOK
yactull. [IanerapHas Mozaeanb https://m.edsoo.ru/ff0d091a
aroMa
bubmuorexa [JOK
47  Tlocrynatel bopa
https://m.edsoo.ru/ff0dOafa
W3nyuenue u noriouieHue
18 ($hOTOHOB MpH Mepexojie aToma ¢ bu6nmoreka [JOK
OJTHOTO YPOBHSI SHEPTHH Ha https://m.edsoo.ru/ff0dOafa
Ipyroui. Buasl criekTpos
BoaHoBEIE CBOMCTBA YaCTHII.
Bounsl ne bporins.
bu6mmoreka [IOK
49  KopmyckymsipHO-BOJTHOBOU
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHY/ICHHOE H3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.
bubmuoreka [JOK
50  Omsitsl Pesepdopaa mo

OMMpECACIICHNUIO COCTaBa

https://m.edsoo.ru/ff0d0fd2



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
https://m.edsoo.ru/ff0d0fd2

PAAOAKTUBHOI'O U3JIYYCHUA

o1

52

53

54

CsaoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bousaue
PaAMOAKTUBHOCTHU Ha KUBBIE

OpraHru3Mbl

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Uzotomnbl. Anba-pacna.
DJIEKTPOHHBIN U MO3UTPOHHBII

Oera-pacnan. 'amma-usinydyenue

OHeprus cBs3U HYKJIOHOB B
anpe. SlnepHsie peakuum.
SAnepuslii peaxtop. [IpoOnemsl,
HEePCHEKTUBBI, SKOJIOTUYECKHE

ACIICKTHI HﬂepHOﬁ OHEPICTUKU

DJIeMEeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOIIO/IEHUS ¥ PETUCTPAINH
3JIEMEHTaPHBIX YACTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3auMoAeHcTBHUA. ENMHCTBO

buznyecKoil KapTUHBI MUPa»

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



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

55

56

Bun 38é3nnoro He6a. Co3sesaus,
SIPKHUE 3BE3/IbI, IJIAHETHI, KX
BuauMoe aBwxkenue. ConHevnas

CHUCTEMA

Counune. Conneunas
aKTHUBHOCTH. VICTOUHUK sHEprun

CoiHna u 3BE31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJIABHOM MOCIIEN0BATEIIBHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE TPEICTABICHHUS O
MPOUCXO0KICHUU U SBOJIIOIIUU

CoiHna u 3BE31

58

59

Muneunsii [Iyte — Hama
lNanmaxTtuka. [lonoxxenue u
neuxenne ConHna B ["anakTuke.
lNanmaktuku. YEpHbIE ABIPHI B

AApax raJlakKTHK

Bcenennas. Paszberanue
rajnakTuk. Teopus bonsioro

B3pbIBA. PETMKTOBOE M3ITydeHHeE.




Meraranaktuka

60

Hepemennsie npodiaembl

ACTPOHOMHH

61

Kontpoinbnas padora No4
«OJIEMEHTBI aCTPOHOMMH U

acCTpOPHU3HKIY

62

Ob6o06maromuii ypok. Poib
(GU3UKK ¥ aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYCCKOH, COLMAIbHOM
U 3THYECKOU cepax

JCATCIIBHOCTH YCJIIOBCKA

63

O6o06matromuii ypok. Pons u
MeCTO (PM3UKHU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE

MHpa

64

65

O6o06matromuii ypok. Posnb
buznyecKoit Teopuu B
dbopMUPOBAHUU TIPECTABICHUN

0 (pusmveckol KapTUHE MHUpa

Ob6o6maromuit ypok. Mecto

(buznyecKoil KapTUHBI MUpa B




66

67

68

00111eM Py COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUNA O IPUPOIE
Pe3epBHbIil ypok. MarHuTHOE
noJie. DNeKTpOMarHuTHas
WUHIYKIIHS

PesepsHslil ypok. OnTHka.
OCHOBBI CIElIUAIBHON TEOPUHU

OTHOCUTCIIBHOCTHU

Pesepnblii ypok. KBantoBas
¢u3uKa. DIeMEeHTHI aCTPOHOMHUH

U acTpoPU3UKU

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

®dusnka, 10 xmace/ Mskumes I'. SI. Byxosues, B. M/ U3narensctBo «IIpocBemenner»
®dusmka, 11 kmacc/ Mskumes I'. SI. byxosues, B. M /M3narensctBo «lIpocBemenue»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA
10 KJITACC

1.Paboyas mporpamma.

2. IIporpammel cpeanero oobmero oopasoanus. @usnka. 10-11 kmaccst
(aBToper: A.B.Ileppimikun, H.B. ®unonosuu, E.M. I'yTHHK)

3. Pabouas nmporpamma o ¢usuke. 10 kmace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAHHBIM YICOHUKOM:

11 KJITACC

1. Pabouas nporpamma. @usnka. 10-11 kmaccel: yueOHO-METOIUYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. I[Iporpammel cpenHero obmiero oopazoBanus. ®uszuka. 10-11 kmaccsl
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. I'yTHHK).
3aganus. —CaparoB:Jluueit, 2014.
®usuka. 11 knacc. TemaTuueckue TECTOBBIC 3aAaHUs AJI MOATOTOBKH K EI'D
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
11 KJITACC

1. Bubnuoreka — Bcé mo npeamery «dusuka». — Pexxum gocryma: http://www.proshkolu.ru
2. BuneoonsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Eaunas xomneknus nupoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum nocryma:
http://school- collection.edu.ru

4. NHTepecHble MaTepualibl K ypokaM (PU3HKHU 110 TeMaM; TeCTHI 110 TeMaM; HarJIsIHbIe
mocodus kK ypokam. — Peskum noctyma: http://class-fizika.narod.ru

5. udpossie obpasoBaTenbHbie pecypehl. — Pexxum mocrtyna: http://www.openclass.ru
6. DieKTpoHHbIC YUeOHUKH 10 usuke. — Pesxxum pocrtyma: http://www.fizika.ru

10 KJIACC

1. BuneoomnsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. EnuHas koseknus u@poBeIX 00pa3oBaTelbHBIX pecypcoB. — PexxnuM nocryna:
http://school- collection.edu.ru

3. NHTepecHble MaTepHraibl K ypokaM (PU3UKH IO TEMaM; TECThI IO TeMaM; HarJIsTHbIC
mocodus kK ypokam. — Peskum moctyma: http://class-fizika.narod.ru

4. Iludposeie 0OpazoBatenbHbIe pecypchl. — Peskum noctyma: http://www.openclass.ru
5. DnekTpoHHbIe y4eOHUKH 10 pusuke. — Pesxxum poctyma: http://www.fizika.ru
6.lucranimonnas mxoia Ne368 http://moodle.dist-368.ru/ OtkpsiThlii kiacc. CereBoe
obpasoBaTensHOEe coobrecto. http://www.openclass.ru/node/109715

7. Eaunas komnekuus nupoBbIX 00pa3oBaTebHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHBIi LEHTP WHPOPMAIIHOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs10ps» matepuainsl o ¢pusuke. http://archive.lseptember.ru/fiz

11. Anumanuu pusndeckux oowvektos. http://physics.nad.ru/

12. XXupas ¢pusuka: obyvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuxka.ru. http://www.fizika.ru/
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