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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOro ypoBHSI Ha YPOBHE CpeJHEro oOIero oopa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUW M TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarensHON mporpammebl, mpeactaBieHHbx B DPI'OC COO, a Takke C y4€éToM
denepanbHON pabouell MporpaMMbl BOCHUTAHHMS W KOHIEHIIMHM TPENOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B oOpa3oBaTeldbHBIX opraHuzanusax Poccuiickoit  ®enepanuu,
peann3youMx OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copnepxkanue mporpamMmbl 1o (U3MKE HaANpaBiIeHO Ha (OpMUpOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuHBI Mupa obyuaroniuxcsa 10—11 kmaccoB npu o0yueHun ux usnke Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEATENbHOCTHOrO monaxona. Ilporpamma mo ¢usmuke
cootBercTByeT TpeboBanusM PI'OC COO K MmiIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOY4EeHHS, a TaAKXKE YUYUTHIBAET HEOOXOJAUMOCTh pealn3aluu
MEKIPEIMETHBIX CBSI3€H (DU3MKU C €CTECTBEHHO-HAYYHBIMU Y4€OHBIMU MpeameTaMu. B Heit
ONPENESAI0TCS OCHOBHBIE LIEJIM U3YUYEHHs (PU3HKU HA YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus,
IJIAaHUPYEMbIE pE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JUYHOCTHBIE, METalpeaMETHEIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3UKU HA OA30BOM YPOBHE, B TOM YHCIIE

IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM oOydeHwusl.

du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYNAss B KadeCTBE
y4eOHOTO TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUW 00
okpyxatomeM Mupe. IIKoJbHBIA Kypc (PU3UKA — CHUCTEMOOOpa3yHOIIUN 1Jisi €CTeCTBEHHO-
HAyYHbIX YYEOHBIX MIPEIMETOB, MOCKOJBKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U
SBJICHUH, HW3y4aeMbIX XHUMHEH, Ouosoruen, ¢usnyecko reorpadueli M acTPOHOMHCH.
Hcnonb3oBaHne W aKTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHUN OMpeNeNsieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUM B c(hepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCA,
MOJIyYeHUs] HOBBIX MaTepUajioB C 3aJaHHBIMU CBOMCTBaMHU U Jpyrux. M3ydenue Qusuku
BHOCUT OCHOBHOW BKJaJ B (OpPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa
oOyyvaroruxcsi, B (OpMHUpPOBAHHWE YMEHUN NPUMEHSATh HAyYHBIH METOJ TO3HAHUS TpHU
BBITIOJITHCHUH UMH YI€OHBIX HCCIICIOBAHUH.

B ocHOBYy Kkypca (u3uku AJis YpOBHSA CpeIHEro o01ero oOpa30BaHMs TMOJOXKEH PsI
ujel, KOTOpPbhIe MOKHO PacCMaTpUBATh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEM KypC SBISETCA JIOTMYECKH 3aBEPIIEHHBIM,
OH COJICP)KUT MaTepuaj U3 BCEX pa3iesioB (PU3MKH, BKIFOYACT KaK BOMPOCHI KIACCHYECKOM,
TaK U COBPEMEHHOU (PU3HKHU.

Hoes cenmepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (GU3HKUA OO0BEAMHEH
BOKpYT (pu3nueckux teopuid. Bexynmm B Kypce saBisieTcsi GOpMHpPOBAaHUE MPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U MOJIE.



Hoes eymanumapuzayuu. EE peanuzanus npeanoiaraeT UCHOIb30BaHNE TYMaHUTAPHOTO
noTteHuuana (U3NYECKOM HayKH, OCMBICIEHHE CBSI3M Pa3BUTHS (U3MKU C Ppa3BUTHEM
oOmiecTBa, a TaKK€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMM M 3KOJOTUYECKUMU
npobiieMaMu.

Hoes npuxnaonou wnanpasnrennocmu. Kypc (u3MKu mnpeamonaraeT 3HAKOMCTBO C
IMIMPOKUM KPYTrOM TEXHUYECKMX M TEXHOJOTMYECKHX IPWJIOKEHUN H3YYEHHBIX TEOpUU U
3aKOHOB.

Hoesn sxonocuzayuu peanusyercs IMOCPEICTBOM BBEJICHUS 3JIEMEHTOB COAECpKaHMS,
MOCBSIIEHHBIX SKOJIOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM
TEXHUKH W  TEXHOJOTWH, a Takke OOCyxJAeHHs mpoOjeM  palruoOHAIBHOTO
IPUPOIONIOIB30BAHUS U SKOJIOTMUECKON OE€30MaCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMHU Kypca (PM3MKH Ha YpOBHE CpPEIHEro oOIiero oOpa3zoBaHUs
ABIIAIOTCS (u3HUecKue TeopuH ((popmMupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHUS
dusznyeckoil Teopuu, poid (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
MPECTaBICHUAX O MPUPOJIE, TPAHUIIAX PUMEHUMOCTH TEOPHA, JJIs OMMMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-JeSTeNIbHOCTHBIN MOAX0A B Kypce (U3MKHU peau3yeTcsl MpexXJe BCEro 3a
CU€T OpTraHU3AlMU IKCTIEPUMEHTAIBHON EATENbHOCTH o0ydaromuxcs. s 6a30BOro ypoBHs
Kypca (U3HKH — O3TO HCHOJB30BAHUE CHUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JIaOOPATOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uKe OObEAUMHEHBI B
OOLIMII CHHMCOK YYEHMUYECKHUX NPAaKTHUECKUX paldoT. BrigeneHue B yKa3aHHOM IEepevHE
71a00paTOPHBIX padOT, MPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYUIECTBIIAETCA YYaCTHUKAMU
00pa3oBaTENbHOIO Tpollecca HCXOAS U3 OCOOCHHOCTEW TIUIAHUPOBAHUS U OCHAIICHUS
kabuHeta ¢usukn. [Ipm 3TOM obOecmeunBaeTcsi OBIAAEHUE OOYUYAIOIUMUCST YMEHHUSIMH
IPOBOAUTH KOCBEHHBbIE M3MEPEHMsI, MCCIICJOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPETI0KEHHBIX TUIIOTE3.

Bbonbiroe BHUMaHNE YAENSIEeTCA PEIICHUIO PacYETHBIX M Ka4eCTBEHHBIX 3adad. [Ipu aTom
JUIS pacu€THBIX 3aJa4 TPHOPUTETOM SIBISIOTCA 3aJad4d C SBHO 3aJaHHOM (hU3HUECcKOi
MOJIEJIbIO, TIO3BOJISIONINE MPUMEHSATh W3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
pazzena Kypca, Tak U MHTETpUPYs 3HAHUS U3 pa3HbIX pa3zaenoB. [[s kauecTBEHHBIX 3aaay
OPUOPUTETOM SIBIISIOTCSA 33JaHUA Ha OOBSCHEHHE NPOTEKaHUs (PUINUYECKUX SIBICHUUA H
MIPOIIECCOB B OKPYXKAIOIICH KU3HHU, TpeOyrome BhIOopa GU3NIECKOM MOICTH JIJIsl CUTYaIllH
MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootrBerctBun ¢ tpedoBanusMu DPI'OC COO k MarepualbHO-TEXHUYECKOMY
obecrieueHn0 ydeOHOTO Tporiecca 0a30BbIM ypOBEHb Kypca (DU3WKM Ha YPOBHE CPEIHETO
o0miero oopa3oBaHus JOKEH U3ydaThCsl B YCIOBHIX MPEIMETHOro KaOuHeTa (GU3UKU WIH B
YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B
kaOuHere (U3MKK JODKHO OBITh HeoOXxoauMoe jabopaTopHoe O0OpyAOBaHHE Jis
BBIMOJHEHHSI YKa3aHHBIX B MporpaMMe Mo (U3MKE YYEHMUYECKHUX MPAKTHUYECKUX paboT u
JEMOHCTPAIIMOHHOE 000PYAOBaHNUE.



JleMoHCTpanmoHHOE 00OpyAOBaHWEe (POPMUPYETCSI B COOTBETCTBUM C TPHUHITUIIOM
MUHUMAaJIBHON JOCTATOYHOCTU M 00ECIEUnBaET NOCTAHOBKY MEPEUYUCIECHHBIX B IPOrpaMMe o
(u3MKe KIIOYEBBIX JEMOHCTpPALUil [UIsl UCCIENOBAaHUS WU3Y4aeMbIX SIBJICHUM U IPOLECCOB,
IMIUPUYECKUX U (HYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe o0opynoOBaHUE ISl YYCHHUECKHX MPaKTUYECKUX padboT popmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB U OOECIEUMBAETCS B pacuéTe OJHOIO KOMILJIEKTA Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOrO OOOpYIOBAaHUS JOJIKHBI OBITH
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, a TaKXKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHI€ U(POBBIX TaOOPATOPHIA.

OCHOBHBIMU HENISIMU U3y4EHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHUEe HMHTEpEca U CTPEMJICHUS OOYYalOIIMXCS K HAyYHOMY HW3YYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUA O HAy4HOM METOAE TMO3HaHUs U (OPMHUPOBAHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK PE3yJbTaTa H3yUYEHHS] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

(dbopMUpOBaHHE YMEHUN OOBACHATD SIBJICHUS C UCIOJIb30BAHUEM (PU3NUYECKUX 3HAHUI
Y HAy4YHBIX JI0KA3aTeJbCTB;

(dbopMHpoBaHUE NPEICTABIECHUN O poH (PU3UKHU JJIs1 pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JocTmxeHnrne 3TUX Iiejed o0ecreunBaeTCs PEIICHUEM CIEIYIOMNUX 3a7ad B IPoIecce
H3y4eHHs Kypca (PU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXAHWKY, MOJEKYJSIPHYI0 (QU3HUKY, 3JIEKTPOJNHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMUpOBaHHE YMEHUN TPUMEHATh TEOPETHUUECKUE 3HAHUS s OOBSICHEHMS
dbu3nyeckux SBJICHUNU B TPUPOJIC W ISl NPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB pELIEHUs Pa3JIMYHBIX 3aJad C SBHO 3aJaHHOW (PU3MYecKon
MOJIEJIbIO, 3aJad, TMOAPA3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/aHue (U3HUECKOM
MOJIENH, aICKBATHOM YCIIOBUSM 33]1a4u;

NOHUMaHUE (PU3MYECKUX OCHOB M MPHUHIIMIIOB JEHCTBUA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIaZICHE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEIEHUS (PUZNUECKUX
OKCIIEPUMEHTOB, AaHalW3a W  HUHTEepIpeTauud WHGOPMALMU,  OIpeaeTeHHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTATa;

CO3JaHHE YCIOBUM I pa3BUTUS YMEHUH MMPOECKTHO-UCCIIEN0BATEIIBCKOM, TBOPUYECKOM
NEeSATEITbHOCTH.



Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHEro 00OIIero oOpa3oBaHUS
otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Hejenmo), B 11 kimacce — 68 vacos (2
yaca B HEZCITIO).

[Ipennaraemeiii B mporpamMme 1o ¢GU3NKE MEPEUYCHb JTA0OPATOPHBIX M MPAKTHUCCKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JCIAeT BHIOOP MPOBEACHHUS J1a0OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yUYatOmMXCS.



COJEPXKXAHUME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO IO3HAHUSA

duszrka — Hayka o npupoze. Hayunsie MeTOIbI MO3HAHUSA OKpYsKarolero mupa. Pois
HKCIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHUS TPUPOIbL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanne (u3nMUeckux SBICHUM U TmpoueccoB. HayuHble rumoressl.
dusznueckre 3aKOHBI W TEOpUHU. ['paHUIBl TPUMEHUMOCTH (UBNYECKUX 3aKOHOB.
[TpyHIMI COOTBETCTBHSI.

Posib 1 mMecTo (pu3nKu B (OPpMUPOBAHNU COBPEMEHHON HAayYHOU KapTHHBI MUpa, B
IIPAKTUYECKOMN JAEATEIbHOCTH JIOJIEH.

Jlemoncmpayuu

AHanoroBble U HU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxeHuE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUA. Cucrema
orcué€ra. Tpaekropus.

[lepemernenue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHUE
MaTepuaJbHOM TOYKH, KX MPOEKIMH HAa OCH CHCTEMbl KoopauHaT. CrokeHue
IIEPEMELICHUM U CII0KEHUE CKOPOCTEM.

PaBHoMepHOE U  paBHOYCKOpPEHHOE TMpsIMOJMHENHHOe JBWKeHHe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEIICHUS MaTepUaIbHOMN
TOYKH OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonnHeitHoe nBWkeHUE. J[BUKEHHE MATEpUAIIBHOW TOYKH IO OKPYKHOCTH C
ITOCTOSTHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAsA CKOPOCTh. llepuon n
yacToTa oOpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckne yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: CIUJIOMETP, IBUKEHUE
CHaps/I0B, LICTIHbIC U PEMEHHBIC MTEpEIayuu.

Jlemoncmpayuu

Mogens cucTteMbl OTCU€Ta, WIIIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne JBWXEeHUsT Tena, OpOIIGHHOTO IO YIVIOM K TOPHU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

HamnpaBienue CKOpOCTH P ABUAKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul



N3ydyeHne HEpAaBHOMEPHOTO JBHXKEHUA C UEIbK0 ONPEAEICHHUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBaHne COOTHOWIECHHS MEXAY MOYTSIMH, DOPOMACHHBIMM TEJIOM 34
MOCJIEA0BATENBHBIE PABHBIE MPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnue nBUxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOCTH ['aymmnes. IlepBeid 3akoH Hbrorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpunuun cynepno3unuu cui. Bropoi 3akoH HeioToHa s
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbBIX TOYEK.

3akoH BceMUpHOTO TsAroteHusa. Cuna tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, cCkoiabxkeHus, kaueHus). Cua tpenusi. Cyxoe TpeHue.
Cunia TpeHusl CKOJbXKeHUS W cwia TpeHus nokosa. Koapdumument tpenus. Cuna
COIPOTHUBJIEHUA NPU ABUKCHUHU TEJIA B AKUJIKOCTHU WJIU Tase.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalleHus. [linedo cuibl. YCnoBUsS paBHOBECHS
TBEPAOTO TEA.

TexHn4eckre yCTpOMCTBa M MPAKTUYECKOE NMPUMEHEHHE: MOAIIUITHUKH, JIBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHME Macc, B3aUMOICMCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HUccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B TPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanne yCcinoBUiA paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

NmMnynbe maTepuanbHOM TOYKH (Teia), CUCTEMbl MaTepHalbHBIX Touek. MmMmysbe
CUJIbl W M3MEHEHHWE UMIIyJbCa TeNa. 3aKOH COXpPaHEHHWs WMIylbca. PeakTuBHOE
JBH>KCHUE.



Pa6ora cuibl. MOIIHOCTH CHUJTBL.

Kunernyeckass »sHeprusi marepuaqpHOM Touku. Teopema 00 U3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenunansHass sHeprus. [loTeHuManeHas »Heprus ynpyro JaeGopMHUpPOBaHHOMN
npyxusbl. [loTeHIManbHas sHEprus Teja BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToreHunanbHBIC M HETIOTECHIIMAIBHBIE CHITBI. CBA3h pabOThI HEMOTEHIIMATBHBIX CHII C
U3MEHEHUEM MEXAaHWYECKOM SHEPIHMHM CUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUN.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONED,
IIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnue aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHMYECKON 3HEpPruM Tejla Ha
IIPUMEpPE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgiekyjsipuast u3nka U TEpMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOPUM M HUX OMNBITHOE
obocHoBaHue. bpoyHoBckoe aBmxkenue. Huddysus. Xapaktep ABUKEHUS U
B3aUMOJICUCTBUS YACTHI] BEIIECTBA. MOJI€N CTPOEHHUS ra30B, KUJIKOCTEU U TBEPABIX TEI
1 0OBbSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u pa3Mepbl MOJIEKYI.
KonmuecTBo BemnectBa. [locrossHaas ABoraspo.

TermnoBoe paBHoBecue. Temnieparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens wupaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJEKYJIIPHO-KMHETUYECKON
TEOpPUHU HUJeaTBLHOTO Traza. AOCOJIOTHAs TeMIleparypa Kak Mepa cpeaHed KMHETHYECKOU
DHEPruU TEIUIOBOro ABMKEeHUsA 4dactul rasa. lllkana temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akon JlanbTona. WM3omponecchl B
UJICATPHOM Ta3e C MOCTOSHHBIM KOJHMYECTBOM BellecTBa. [ 'paduyeckoe mpencTaBlicHUE
M30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BemiecTBa, GoTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OnpIThl 10 MU PY3UN )KUIKOCTEN U Tra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.



Mogens onsita llTepHa.

OnebIThI, JOKA3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Monenb, nuTroCcTpUpyromas Ipupoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OMBIThI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA UICAJIBHOTO Ia3a, U30MPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenne mMacchbl BO3Ayxa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUU 00bEMa
KOMHATBI, IaBJIEHUS U TEMIIEpATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnosvl mepmoounHamuku

TepMoanHaMuueckasi cucteMa. BHyTpeHHs S3HEPTUS] TEPMOANHAMUYECKON CUCTEMBI
u crnocoOsl e€ m3MmeHeHus. KomnuecTBO TemnoTsl u paboTa. BHyTpeHHsss sHeprus
OJIHOATOMHOTO HJI€aJIbHOrO raza. Bunpl Temonepenayu: TemIONpOBOJHOCTb, KOHBEKLIUA,
U3JIlydeHHE. YJIelbHas TEIUIOEMKOCTh  BemecTsa. KonmMuecTBO — TEIUIOTHI MU
TeIIonepeaaye.

[Tonsitue 06 annadbatHom mpouecce. IlepBblil 3aKkoH TepMoauHaMUKH. [Ipumenenue
NEPBOT0 3aKOHA TEPMOJIMHAMHKU K u3oImpoleccam. I'paduueckas natepnperanus padboThl
rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh PoLIeCCOB B MPUPO/IE.

TemoBble MammHbl. [lpuHUUNBL OEHCTBUS TEIIOBBIX MamuH. [IpeoOpazoBaHus
HHEPruu B TEIUIOBBIX MamnHax. KoagpuuueHTt nose3Horo AHCTBUSA TEMIOBOKW MAlIUHBI.
[Huxkn KapHo u ero kod(p@UIMEHT MOJIE3HOTO JEHUCTBUS. DKOJOTHYECKUE MPOOIEMBbI
TEIJIO3HEPIETUKU.

TexHU4ecKue yCTpONCTBA M INMPAKTHYECKOE NPUMEHEHME: JBUTATElb BHYTPEHHETO
Cropanusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTPEHHEN YHEPTUU Tella MPU COBEPILICHUH PabOThI: BBIJIET MPOOKU U3
OYTBUIKH TI0]T IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM
TpeHUs! (BUICOEMOHCTpALIHS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OnpIT M0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mnapoBoii TypOWHBI, JBUTATENsl BHYTPEHHErO CrOpaHusi, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanne u koHaeHcauus. Vcmapenue u kunenwe. AOcomoTHasT u
OTHOCUTENIbHAsA  BJIAXHOCTb BO3AyXa. HacelmeHHbld mnap. YIenpHas  TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATypPhl KUMIEHUSI OT 1aBJICHUSI.

Teépnoe Tteno. Kpucrainumyeckne u amopdHble Tena. AHHU30TPONUS CBONCTB
kpuctaiuioB. Kuakume kpuctamuibl. CoBpeMeHHble Martepuansl. [lmaBienne u
KpUCTAJUIM3aIMs. Y IebHas TerioTa miasiaeHus. Cyonumanus.



YpaBHeHue TerIoBoro OamaHca.

TexHuyeckne yCTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KUIOPUMETP, TEXHOJOTHM TIOJYy4YeHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCIE
HAaHOMAaTEePUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUHU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOmronenre HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIIeCTBRA.

JleMoHcTpalusi KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHre 0THOCUTETBLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

OJIeKTpU3alus TeNl. DJIEKTPUUYECKUU 3apsa. JlBa BHIIA JJEKTPUUECKUX 3aAPSAOB.
[IpoBOAHUKH, IHUDJIEKTPUKHA W IOJIYNPOBOJHUKH. 3aKOH COXPAHEHUS DIIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeyHbll 3H€KTpUYECKUN 3apsii.
DnekTpudeckoe noise. Hanpssk€HHOCTh 3iieKTprudeckoro noss. [IpuHmun cyneprno3unuu
ANEKTPUYECKUX NOJIeh. JINHNN HanpssKEHHOCTH DJIEKTPUYECKOTO TTOJIS.

PaGora cun anekrpocrarrueckoro mojisa. IloTenuuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOAHUKM W JUANEKTPUKUM B  DIEKTPOCTATHUYECKOM moiie. JudnexkTpudeckas
ITPOHULIAEMOCTb.

OnekTpoéMkocTh.  KonaeHcatop. DJEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckue  yCcTpoHMCTBA M NPAKTUYECKOE  INPUMEHEHHWE:  AJIEKTPOCKOIL,
3JIEKTPOMETP, IJIEKTPOCTATHUECKAs! 3aIINUTa, 3a3€MJICHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCATOP,
KONMPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3aumopercTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTHYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILJIOCKOTO KOHAEHCAaTOpa OT IUIOWIAAX IJIACTHH,
PACCTOSIHUSI MEXAY HUMU U JUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne 3meKTpOEMKOCTH KOHJIEHCATOPA.



Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. VICTOUHUKH
Toka. Cuna Toka. [locTosHHBII TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE  CONPOTHBJIEHUE.  YIEIbHOE  CONPOTHBJIEHUE  BELIECTBA.
[locnenoBarenpHOE, IApaUIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGota anextpudeckoro Toka. 3akoH J[koyns—JIenna. MoOIHOCTh 3JEKTPUIECKOTO
TOKA.

DNEKTpOJBMXKYIAass CHJIAa M BHYTPEHHEE COINPOTHUBICHUE WCTOYHUKA TOKA. 3aKOH
Owma 11 oaHOM (3aMKHYTOM) AsekTpudeckoit nenu. Kopotkoe 3ambikanue.

DNEeKTpOHHAsT MPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METAJJIOB OT TeEMIIEPATYpbl. CBEPXIPOBOIUMOCTD.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBoguuku. CoOCTBEHHAss U TPUMECHas! MPOBOJUMOCTD IOJTYNPOBOJIHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoAHUKOBBIE PUOOPHI.

DIIEKTPUYECKANA TOK B PACTBOPAX M PACIUIABAX AJIEKTPOJMUTOB. DIEKTPOJIUTAYECKAS
JTACCOLMALINS. DIIEKTPOIIU3.

OneKkTpuueckuid TOK B Tazax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENbHBIA pa3psii.
Mounus. [1na3ma.

TexHHYeCcKre YCTpOWCTBA M MPAKTHUYECKOE MPUMEHECHUE: aMIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, DJIEKTpOHArpeBaTelibHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
pUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (POTOPEIUCTOPHI,
MOJIYTIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAMIPSIKEHUS.

3aBUCUMOCTh COINPOTUBJICHUS LUUWJIMHAPUYECKUX TPOBOAHUKOB OT JUIMHBI, MJIOIIAIH
IIOIIEPEYHOr0 CEYEHUS U MaTepuala.

CMenaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipsmoe  W3MepeHHe  DIEKTPOIABMXKYyIIeW  cwibl.  KOpoTkoe — 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne cMEemaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHue 3NEKTPOABUKYIIEH CUIbl HCTOYHMKA TOKA W €r0 BHYTPEHHErO
COIPOTHUBJICHUS.

HaOmronenue amextposusza.

MexnpeaMeTHbIe CBS3H



Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kjacce OCYIIECTBISETCS ¢ YIETOM
COZIePKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMH MaTEeMaTHUKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJ/I0B HAyYHOT'O TTO3HAHMUS:
sBJICHUE, HAy4YHBIH (DaKT, rumnores3a, pusudeckas BeIMUMHA, 3aKOH, TEOpHs, HaOII0ICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENIb, H3MEPEHHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHWH, NuHeWHas GyHKOus, mnapabodna,
runepoosia, ux rpapuku U CBOKMCTBA, TPUTOHOMETPHUUECKHUE (PYHKIIMM: CUHYC, KOCHUHYC,
TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI W HX
MPOEKIIMUA Ha OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: wmexaHmueckoe IBWKCHHE B JKMBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEpPENaud, TEIIOBOE PaBHOBECHUE),
AJICKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumusi: DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE AaTOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEW W Ta30B,
AIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOJMTUYECKAS TUCCOLMALINS, TaJIbBAaHUKA.

l'eoepaghus: BnaxxHOCTh BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE IABMIKCHHH C HCIIOJIB30BAHHUEM MEXaHHU3MOB, YYET
TPEHUsI B TEXHHUKE, MOJIIUITHUKH, HCIOJIB30BAHWE 3aKOHA COXPAHCHHS HMITyJbCa B
TeXHUKE (pakeTa, BOJOMET W JApPYrue), JIBHUrarelib BHYTPEHHETO CropaHus, apoBas
TypOuHa, OBITOBON XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN MOJIYYEHUS COBPEMEHHBIX
MaTepUajoB, B TOM YMCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUM, BJIECKTPOCTaTUUYECKAs
3aINTa, 3a3€MJICHUE AIEKTPOIPHOOPOB, KCEpOKC, CTpYWUHBIN MIPUHTEDP,
AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, DJIICKTPOOCBETUTEIBHBIC TPHOOPHI, TATbBAHHUKA.

11 KVIACC

Pa3znen 4. JaekTrpoauHamMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[TocTtostHHBIE MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe IoJie.
Bekrop marHuTHOM uHAyKIuU. [IpyHUMn cyneprno3uuuu MarHUTHBIX nosied. JIluauun
MAarHUTHOM HWHAYKUMW. KapTuHa JWHUNA MArHUTHOM MHAYKUMM TIONS TOCTOSIHHBIX
MAarHUTOB.

MarauTtHoEe 10J€ MPOBOJHHMKA C TOKOM. KapTMHa NWMHUM WHIYKIMA MarHUTHOIO
IOJIS1 JIJIMHHOTO MPSAMOTO MPOBOJAHUKA Y 3aMKHYTOT'O KOJIBLIEBOIO NIPOBOJAHUKA, KATYIIKH C
TokoM. OnbIT Opcrena. BzaumoeicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, €€ Moaylb W HampaBiieHUE. [[BHb>KeHUE 3apsKeHHOM 4acTHIbI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiieHME DPIEKTPOMArHUTHOM WMHAYKUMU. IIOTOK BEeKTOpa MarHUTHOM WHIAYKIUU.
DJIEKTPOIBUKYIAsl CHJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIu Papajes.



BuxpeBoe 3nekTpruueckoe mojie. DIeKTPOABUKYINAs CUJla MHAYKIIUA B TPOBOJIHUKE,
JBUKYIIEMCS TOCTYNIATEIbHO B OJHOPOJJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. SABnenue CaMOUHIYKIIHAH. DIEKTPOABUKYILAS cuia
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IMPHUMEHEHUE: MOCTOSHHBIE MarHWTHI,
AIEKTPOMArHUTHI, JIEKTPOJIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHULl, MHIYKIIMOHHAS
1eYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiicTtBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrieHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTb JJICKTPOJBWXKYIIEH CHJIBI MHIAYKIIMA OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopmuvie padomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHbIE KOJ1€OAHUA

KonebarenbHas cuctema. CBoOOAHBIE MEXaHUUYECKHE KojieOaHus. ['apmMoHHUYecKue
kosnebanus. Ilepuox, wactora, ammiautyna u ¢asza kosiebaHui. IIpy>KUHHBIA MasTHUK.
MaremaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOanuii. I[IpeBpamienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJEOAHUS B MACATTLHOM
K0JIe0AaTeIbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKHMMH M 3JIEKTPOMarHUTHBIMU
kojeOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUSI DSHEPrUM B  HUACAIBHOM
K0JIe0aTeTbHOM KOHTYPE.

[IpencraBnenne o0 3aryxammmX KojeOaHWsIX. BbIHYyXICHHBIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennbiii TOK. CHHYCOMAQIBHBIA NMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.



Tpanrcdopmarop. [IponsBoacTBO, Mepenava u MOTpeOICHUE NEKTPUIECKON YHEPTHUU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE JIEKTpod3Hepruu. KynbTypa HCHOJIb30BaHUS
AJEKTPOIHEPTUU B MIOBCEIHEBHOW KU3HU.

TexHuyeckne ycTpoNCTBa M MPAKTUUYECKOE IMPUMEHEHHE: DJIEKTPUUYECKHUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, TMHUU 3JEKTponepeaay.

Jlemoncmpayuu

HccnenoBanwe  mapaMeTpoB  KoyeOaTeabHOW  CHCTeMBbl  (TIPYKUHHBIA WU
MaTEeMaTUYECKU MAsITHUK).

HaGmronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuwinorpaMMbl  (3aBUCUMOCTH CUJIBI TOKAa W HAINPSKEHUS OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mpu  moOCIeNOBaTEbHOM  COCIMHEHHM  PE3UCTOpPA,  KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mojenb JTMHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOa MaJbIX KoJieOaHUi rpy3a HA HUTU OT JJIUHBI
HUTU U MacChl Ipy3a.

HccnenoBanne nepeMEHHOrO0 TOKAa B LENU M3 IMOCIENOBATEIBbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYILIK! U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue  BOJHBL, ycioBusi  pacnpoctpanenus. Ilepuon.  CkopocTh
pacrpocTpaHeHus U JUiMHa BOJIHBL. [lonepedynsie u npojosibHbIe BOJHBI. MHTEpdepeHius
U qudpakius MEXaHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. YCJIOBUSL HM3IYyYECHUS OSJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus BektopoB E, B, V B anextpomaruutHoi BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXXCHHWE, TMpeJoMJICHUEe, MoJsapu3anus, Audpakius,
untepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMAarHUTHBIX BOJIH. [I[prMeHeHrEe JIeKTPOMAarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuueckue  yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE:  MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBas JMAarHoCTMKa B TEXHHKE W MEIULMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.



HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HabGnrogenue cBs3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM M 4YacTOTOM
KOJICOaHHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUE,
noJisipu3arys, Tudpaxius, THTEpPEpeHITHSL.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsAMoIMHEHOE pacpOCTpaHEHUE CBETA B OJTHOPOJIHOMU
cpene. JIyd cBeta. ToUeUHBbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n300paxxeHuil B INIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIA TOKAa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroa NOJIHOTO BHYTPEHHETO
OTpPaKEHUS.

HMucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomye u pacceuBaroniye JuH3bl. ToHkas nuH3a. POKYCHOE PAcCTOSAHHE U
onTHYecKasi cujia TOHKOW JMH3bL. [locTpoeHne wu300pakeHHit B coOuparoumx u
paccenBarmuX JuH3ax. DopMyIia TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JTMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. NHtepdepenius cBera. KorepeHTHbE HCTOYHUKH. Y CIOBUSA
HAOMIOICHUST MAaKCUMYMOB U MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkinmonHas pemérka. YCIoBUE€ HAONIOACHUS TJIaBHBIX
MaKCUMYMOB IPY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(PPAKLIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHUYeCcKue yCTPOUCTBA U NMIPAKTUIECKOE MPUMEHEHUE: OYKH, Jyma, (hoToanmnapar,
MPOCKITMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(GPaKIIUOHHAS
pEETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacpocTpaHeHre, OTPAKEHHUE U MpeioMiieHue cBeTa. OnTuieckue
IpUOOPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogaenn MUKpPOCKOIIa, TEJIECKOTIA.

Habmronerune natepdepeHIny CBeTa.

Hab6mronenune nudpaxium crera.

HabGmronenne nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabonol
N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['paHuipl PUMEHMMOCTH KJIACCHYECKOM MexaHuku. [locTynaTtel cnenuanbHOU
TEOPHUH OTHOCUTEIIBHOCTU: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKYYME, ITPUHIIUIT
OTHOCHUTEJIBHOCTH DHUHINITEHHA.
OTHOCUTENBLHOCTh OTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKPAIIICHUE JIJTUHBI.
DHeprusi 1 UMINYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbI. DHEPTHUs MOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBs3u >HEpruu PoTOHA C €ro YacTOTOH. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie u wuccienoBanue ¢otodpdexkra. Omnbitel A. I'. CroneroBa. 3aKOHBI

dotorpdekra. VYpaBHenue OiHmTelHa I GdoTodpdekra. «KpacHas TpaHHIIA»
dboTtoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpoiiCTBA W MPAKTUYECKOE MpPUMEHEHue:  (POTOIIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgenr atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIL.
[Tnanerapnas mogens atoma. [loctynarel bopa. M3nyuenue u nornomnieHue (GOTOHOB NpU
Mepexo/ie aToMa ¢ OJTHOIO YPOBHSI SHEPIUM Ha Apyroi. Bunel ciektpoB. CekTp ypoBHEM
SHEpPryUU aToOMa BOJIOPOAA.

BosnoBbie cBoiicTBa wactul. Bomuel ae bpouna. KopnyckynsipHO-BOJTHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHndeckrue yCTpOMCTBAa M IPAKTUUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIN aHaIN3
(ceKTpoCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabnroneHue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HaOmronenue muHegaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JOKa3bIBAIOIINME  CJIOXKHOCTh  CTpoeHus  saapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbiThl Pe3epdopna mo ompeneneHuro coctaBa paglMOaKTHBHOIO
nznyyeHus. CBoiictBa anb(a-, Oera-, raMMa-u3nyyeHus. BiusHue paanoakTUBHOCTH Ha
JKUBBIE OPraHU3MBI.
OTtkpeiTHE TPOTOHA U HeUTpoHa. HykiioHHas monens sapa ['eiizenOepra—liBaneHko.
3apsn saapa. MaccoBoe uncio sapa. M30tonst.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacman. I'amMMa-uzimyuyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.
OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccel spa.
Snepnbie peakunu. [lenenue u cuHTE3 AIEP.
Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [[poOieMbl M MEPCHEKTUBBI SAECPHOU
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI SIACPHON SHEPTETUKH.
OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.
TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHWE: JTO3UMETp, KamMmepa
Bunbcona, simepHbiii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YaCTHLL.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH
Oranel pa3BUTHS acTPOHOMMH. lIpukiagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bupn 38é3qH0T0 HeOa. Co3Be3aus, ApKHe 3BE3/bI, INIAHETHI, UX BUIMMOC JIBH)KCHHE.

CoiHeuHas cucrTema.

Connne. ConHeyHas akTUBHOCTh. McTounuk sHepruu CojiHila U 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEepPUCTUKH. J[narpamMmma «CHEKTpalibHbIA KJIACC — CBETUMOCTB». 3BE3JIbBI
TJIaBHOM MOCJIENO0BATEIILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY IS 3BE3]] TJIaBHOM
nocJe10BaTeNbHOCTU. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHbBIE MPECTABICHUS O
MPOUCXOXKICHUH U ABOJIOIMK CoTHIIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

Muneunsiii [TyTe — Hama ["anmaktuka. [lonoxenue n asuxxenue Cosuia B ['anakTuke.
Tunbl ranakTuk. PagroranakTuky U KBa3apbl. YEpHBIE ABIPHI B siApax rajlakTUK.



Bcenennas. Pacuiupenne Beenennoii. 3akon Xa06:ma. Pasberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenukTOoBOE M3ITydEeHHE.

Macmrabnas crpyktypa Beenennoii. MeTaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnrogenuss HEBOOPYKEHHBIM TIJIA30M C  HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN U1l ONPEEICHNUs MOJIOKEHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usd CEeBEpPHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

HaoGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O6o01maomee MOBTOPEHHUE

Ponp pu3uku u acTpOHOMUH B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIUATHHOU U
ITUYECKON cdepax AesATEIbHOCTH YE€JIOBEKa, POJb U MECTO (PU3MKUM U aCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, pojb (GU3HUEecKOol Teopur B (HOPMHUPOBAHUU
MpeAcTaBleHu 0 (U3UYECKON KapTUHE MHUpPa, MECTO (DU3UYECKON KapTUHBI MHpa B
0011eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O TPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTCs ¢ yUETOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTUKHU, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meorxcnpeomemuvie nousmusi, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAYYHOTO MTO3HAHUS:
SBJICHHE, HAyYHbIN (paKT, TUNoTe3a, (u3ndecKkas BEJIMYHHA, 3aKOH, TEOpHUs, HAOIIOICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUYECKHE (PYHKIIMH:
CUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUI'OHOMETPUYECKOE TOXKAECCTBO,
BEKTOpPbl M MX NPOEKLUMH HAa OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJIHBIE
AJ€MEHTapHbIX (PYHKUUH, TPU3HAKH TMOAOOUS TPEYTrOJbHUKOB, ONMPEACICHHE IUIOIIAIN
I0CKUX puryp u o6béma Ted.

buonoeus: >nektpuyeckue sSIBICHUS B )KHUBOM MPUPOJIE, KOJeOAaTEebHbIE IBIKCHUS B
YKUBOM MPUPOJIC, ONITUUECKHUE SIBICHUS B )KUBOW MPUPOJIE, NEHUCTBUE paJuallii HA KUBBIE
OpPTraHHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasd CTPYKTypa TBEPIBIX TEN,
MEXaHU3Mbl 00pPa30BaHUS KPUCTATMYECKON PEIIETKY, CIEKTPATIBHBIA aHAIN3.

l'eoepaghusa: MarHUTHBIC TONIOCA 3EMJIH, 3aJIEKM MArHUTHBIX PyO, (OoTOChEMKA
36MHOM ITOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHNMN.

Texnonoeus:  JITHHUM  DJIEKTPONEPENAY, TIEHEPATOp  NEPEMEHHOrO  TOKa,
AIEKTPOABUTATENb, UHIYKIIMOHHAS T€Yb, pajiap, PAAUONPUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-neub, mpoeKITMOHHBIN ammapaT, BOJTOKOHHAs ONTHUKA, COJTHEYHAs OaTapest.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yueoHoro npenmera «Ou3rkay Ha YpOBHE CpEHEro 001Iero 0opa3oBaHus
(0a30BBINi  YPOBEHB) JMODKHO OOCCIEUYHUTHh JOCTHKEHUE CIEAYIONUX JIMYHOCTHBIX,
METaIpeAMETHBIX ¥ MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUs Yy4eOHOro mnpenMera «®Du3MKa» JOJKHBI
OTpaxaTb ~ TOTOBHOCTb M CIHOCOOHOCTh  OOy4YamOIMXCA  PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUCHTAIIHMN,
MO3UTUBHBIX BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIOLIUX TPAJUIIMOHHBIM IIEHHOCTIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITA M ONBITa JEATEILHOCTH B
IIPOLIECCE pEATM3ALMU OCHOBHBIX HAIIPABJICHUNW BOCHUTATEIBHOM JAESATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKITAHCKON TMO3UIIMU OOYy4YaIOIIEerocsi KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA;

IIPUHSATHE TPaAULIMOHHBIX 00111e9eI0BEUECKHIX T'YMaHUCTUYECKUX 151
JIEMOKPATHYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO JEATENBHOCTh B HMHTEpPECax TPaxAaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3allny;

YMEHHUE B3aMMOJIEMCTBOBATh C COLMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUM C HUX
GYHKIUSAMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K ITOCYJAPCTBEHHBIM CUMBOJIAM, JTOCTHKEHUSIM POCCUNCKUX
YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYAsl O3CTETUKY HAy4YHOTIO TBOPYECTBA,
npucyiero pu3nyeckoi Hayke;

S)Tpy10BOro BOCIIMTAHMS:



UHTEpEC K pa3nuyHbIM cepam mnpodeccCHOHATbHON AESITENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpILIATh OCO3HAHHBIN BBIOOp OyayuIei
npoeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CTIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00acTu (HU3UKU
Ha IPOTSKEHUU BCEU KU3HH;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMSA

Cc()OPMUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPhl, OCO3HAHHE IJI00AJIBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIEM;

IJIJAHUPOBAHUE W OCYIIECTBIICHUE JICMCTBUM B OKPYXAIOIIEH Cpele Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHHe OIbITa JEATEIbHOCTU HKOJIOTMYECKON HalpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HaHUH 10 (pU3HKe;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NUUECKON HAYKH;

OCO3HAHME LICHHOCTU HAy4YHOM JAESITEIBHOCTH, TOTOBHOCTh B NPOLECCE H3YUYCHUS
(U3HMKHN OCYIIECTBIATH MPOEKTHYIO U MCCIEA0BATENBCKYIO AEATEIIbHOCTh NHANBHUIYaJIbHO
U B TpyImIe.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble jornueckue aeiicTBUA:
— CaMOCTOATEIBHO  (OPMYyNIHpPOBaTH U aAKTyalM3UpOBaTh  MpoOieMmy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
— OmpeleNsaTh LeNd JeATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,;
— BBIABIATH 3aKOHOMEPHOCTH W  MPOTHUBOPEUYUST B  PacCMaTpPUBACMBIX
(bU3NYECKUX SIBICHUSAX;
- paspabatrbiBaTh IUIaH pEIIEHUS NPoOJIeMbl C Y4YETOM aHaJIM3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;
— BHOCHUTH KOPPEKTHUBHI B JACSITEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
— KOOPJIMHHUPOBATH M BBHIMOIHITH PadOTY B YCIOBHIX peajbHOTO, BUPTYaTbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/ICUCTBUS;
— pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MTPOOIIEM.
Bba3oBble uccienoBaregbcKue J1eHCTBUA:
— BIAQJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBHIMH MOHITHSAMH W METOIaMH
buznyecKoil HayKu;
— BIIQJIETh HaBBIKAMH Y4EOHO-UCCIEA0BATEILCKON U MPOEKTHON JIEATEIBHOCTH B
o0nactid (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY



MOUCKY METOJIOB peIIeHMs 3a1ad (PU3UUYECKOro COAEp)KaHUS, MPUMEHEHUIO
Pa3IMYHBIX METOJOB O3HAHUS;

- BJAAETh BUAAMHU JACATEIBHOCTH II0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPEeTAlUY, MPEeoOpPa30BaHUI0 M TMPUMEHEHHUIO B Pa3IUYHBIX Y4eOHBIX
CUTyallusiX, B TOM 4YHCJI€ TNPH CO3JaHUU YYE€OHBIX IPOEKTOB B 00IaCTU
buzukwy;

— BBIBIATH NPUYMHHO-CJICICTBEHHbIE CBA3M W AaKTyaJlM3HpOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHHs, HaXOIUTh apryMEHTHI IS 1I0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

- aHaJTM3UpOBaTh TMOJNyUYEHHBIE B XOJI€ PpEIICHUS 3a7aud  pe3yJbTaThl,
KPUTUYECKH OIEHHBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH HW3MEHEHHUE B
HOBBIX yCJIOBHUSIX;

- CTaBUThb U (POpPMYIMpPOBaThH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

— JlaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

— yMEThb NEPEHOCUTh 3HAHUS 1O (PU3MKE B IPAKTUYECKYI0 0O0JIacTh
KU3HEICSATEIbHOCTH;

— yYMETh MHTETPHUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTei;

— BBIJBUTATh HOBBIC UCH, TIPEJIaraTh OPUTUHAIBHBIC TIOIXOIbI U PEIICHIS;

— CTaBWUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE ATbTEPHATUBHBIC PEIICHHS.

Pabora ¢ nndopmanmueii:

BJa/IeTh HaBBbIKAMM TONy4YeHUS HHoOpManuu (U3NYECKOrOo COJEp)KaHUs U3
VMCTOYHHUKOB pAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIATH IOUCK, aHaJU3,
CHUCTEeMAaTH3allMI0 W HMHTEPHpETaruio WHOOpPMALMK pa3INYHBIX BUIOB U (PopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIb30BaTh CpeACTBa MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTMHA B
peIIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3alMOHHBIX 3a7ad C
coOJtoicHueM TpeOOBaHUN JIPrOHOMHUKH, TEXHUKH O€30MaCHOCTU, THUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M JTUYECKUX HOPM, HOPM HH(POpPMALMOHHOU
0e3011acCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPkaHUS B Pa3IMYHbIX (opmaTax C y4yE€TOM
Ha3HaueHUs WHGOPMAIMKU U 1eJIEBOW ayJIMTOPUU, BHIOUpasi ONTUMAIBbHYIO (GOopMy
MPEICTABIICHUS U BU3yaJIU3alUu.

KoMMmyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

—  OCYIIECTBJIATH 00IIEHNE HAa YPOKax (PU3UKU U BO BHE-YPOUHOM EATEIHbHOCTH;

- pacro3HaBaTh MNPEANOCHUIKM  KOH(QIMKTHBIX CHUTyalUd M  CMAr4aTh
KOH(JIUKTBI;

— Ppa3BEPHYTO M JIOTMYHO H3Jaratb CBOK TOYKY 3PEHHS C MCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;



MMOHMMAaTh W KCHOJb30BaTh MPEUMYLIECTBA KOMAHJHOW W WHAWUBHAYAIBHON
paboThI;

BBIOMpPATh TEMATUKy WM METOJbl COBMECTHBIX ACHCTBUU C YYETOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEN KaXKJIOT0 YJICHA KOJIJIEKTUBA;

MPUHUMATh  LEIA  COBMECTHOM  JICATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEHUCTBHUA IO €€ JOCTHKECHUIO: COCTABIISITH IUIAH JIEVUCTBUM,
pacnpeieniarTh pojid ¢ Y4ETOM MHEHHMH Y4aCTHUKOB, 0OCYXIAaTh PE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4€CTBO CBOETO BKJIaJa U Ka)XJA0r0 y4YaCTHUKA KOMaH/bl B 00U
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE TIPOEKThI, OLICHUBAThb HUJEU C TO3HUIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIITh ITO3UTUBHOE CTPATETMUECKOE IIOBEICHUE B  Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE TelCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIATh MO3HABATEJIbHYIO AESITEIBHOCTh B 00JacTu
(GU3MKM M aCTPOHOMHH, BBISBIIATH NPOOJIEMBI, CTaBUTh U (HOPMYIMPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEIIEHUS PAcYETHBIX M KAYECTBEHHBIX
3a]a4, IJIaH BBINOJHEHHUS] MPAaKTHUYECKON padoThl ¢ Yy4E€TOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHII;
nenaTh OCO3HAHHBIM BBIOOP, AapryMEHTHpPOBaThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO SPYIULMU B 00JacTU
(U3MKM, TOCTOSHHO TIOBBILIATH CBOM OOpa3oBaTENIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIL, IMOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTyalldsiM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIQJICTh ~ HaBBIKAMHU  ITO3HABAaTEIbHOM  pedIeKCHM  KaK  OCO3HAHMS
COBEpIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTAaTOB M
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI peJIeKCUU ISl OLICHKH CUTYalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM KM CBOECBPEMEHHO IIPUHUMATh PEMIEHUS II0 HX
CHIDKCHUIO;



IIPUHAMATh MOTHMBBI W ApPryMEHTBl JPYTMX IPHU AaHAJINA3E pe3yJbTATOB
NEATEIIBHOCTY;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI W aApPryMEHTBl JPYTMX IPH AaHAJINA3E pe3yJIbTATOB
NEATENbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce NOCTHKEHHsI JUMYHOCTHBIX PE3YJbTaTOB OCBOCHMS IPOTPAMMBI I10
(¢u3uKe Ui ypOBHS CPEAHEr0 00ILIero 00pa3oBaHus y 00y4arOIIKUXCsl COBEPILIEHCTBYETCS
HYMOLIMOHANIBHBIN UHTEIUIEKT, MPEANoIaralonui chopMUPOBaHHOCTD:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIIOCOOHOCTh TTOHMMATh CBOE AMOITMOHAIBHOE
COCTOSIHWIC, BHJICTh HAIpPAaBICHUS DPa3BUTHS COOCTBEHHOW SMOIMOHATHHOMN
cdepbl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpPETYJIMPOBaHUS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHUE, CIIOCOOHOCTH aIanmTHPOBAThCS K
OMOITMOHAILHBIM H3MEHEHUSM M TIPOSBISATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTIKCHUIO eI U
yCTeXy, ONTHUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh UCXOJS U3 CBOHMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CIIOCOOHOCTh IMMOHMMATh AMOIIMOHAILHOE COCTOSHUE
JPYTUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAOIIMX CITOCOOHOCTH BHICTPAWBATh OTHOIICHUS
C JPYyTUMH JIOAbMH, 3a00THUTHCS, TIPOSIBIATH MHTEPEC M pas3peniaTh
KOH(DIIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

— JIEMOHCTPUpPOBaTh Ha MpUMEpax pojidb MU MeCcTo (U3UMKU B (POPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHONW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

—  YUYUTHIBaTh TPaHUIbl TPUMEHEHUSI U3YUYCHHBIX (DU3NYECKUX MOJENei: MaTepuanbHas
TOUYKA, WHEPIMAJIbHAS CUCTeMa OTCu€Ta, aOCOMIOTHO TBEPAOE Tello, UlealbHbIN Ta3,
MOJIENIA CTPOECHUS Ta30B, KUIAKOCTEM W TBEPABIX TEJ, TOUECUHBIM SJIECKTPUUYECKUN
3aps] npy peuieHuu GU3NUecKuX 3a1ay;

- pacno3HaBaTh (puznyeckue siBiaeHUs (IPOLEecChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKOM  TEOPUUM  CTPOEHHs  BElleCTBA U
ANEKTPOAMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBHKECHMUE,
cBOOOIHOE Ma/ieHue Tell, ABUKEHUE 110 OKPY>KHOCTH, UHEPIIHSI, B3aUMOJICHCTBUE Tell,



muddy3us, OpOyHOBCKOE IBMIKEHUE, CTPOCHHE JKUIKOCTEH U TBEPHABIX TeT,
U3MEHEHUE O00bEMa TeNl MpU HArpeBaHUM (OXJIAXKACHWH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHJACHCAllus, IIJIaBJICHHUE, KpUCTAUIM3alus, KUIEHHE, BIIAXKHOCTb
BO3]1yXa, MIOBBIIIEHUE JAABJICHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXIy IapaMeTpaMu COCTOSIHMS Ta3a B H30MPOLECCaX, SJEKTpU3aLMs Tell,
B3aMMOJICHCTBUE 3apsJIOB;

ONKCHIBATh ~MEXAHUYECKOE JBUKEHHE, HCIOJb3Yysd (U3MUECKHE  BEJIUUYMHBIL:
KOOpAMHATA, ITyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa, UMITYJIbC
Tena, KUHETUYECKas HHEprus, MOTECHUUAlIbHAas JHEpPrusi, MeXaHuueckas padoTa,
MEXaHWYEeCKass MOIIHOCTb, IMPH OINUCAHUU TMPABUIBHO TPAKTOBATH (DU3HUECKUI
CMBICJI MCTIOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHULbI, HAXOJUTh (POPMYJIbL,
CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIMUYUHY C APYTUMU BEJIMUYNHAMUY;

OINKCHIBaTh M3YyUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIOJIB3YS
(¢u3NUecKue BEIWYMHBI: JABIEHUE Trasza, TeMIeparypa, CpeIHssi KUHETHYecKas
DHEPrus XaOTUYECKOTO JIBJKEHHSI MOJIEKYJ, CpEAHEKBaJpaTU4Has CKOPOCTb
MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHAS SHEprus, padora rasza, kodpduunueHt
MIOJIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MPU ONUCAHUM MPAaBUIBHO TPAaKTOBATh
(U3MYECKUI CMBICT HCIOJNb3YEMbIX BEJIMYMH, HMX O0O3HAUEHUS W EAUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYHUHY C JIPYTUMU
BEJIMYMHAM;

ONMCHIBATh M3YyYCHHBIC JJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE
sBJIEHUS! (IIPOLIECCHI), UCHOJB3YS (PU3MUECKHE BEIMYMHBI: AJIEKTPUUYECKUI 3apsf,
AIIEKTPUYECKOE M0JI€, HAMPSKEHHOCTh MOJIS, MOTEHUMAl, Pa3HOCTh IMOTEHIMAJOB;
IIPU OMMUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIOIb3YEMBIX BEIUYHH,
uX O00O03HAU€HUsT U EIUHUIBI, YKa3blBaThb (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO
(GH3HYIECKyIO BEITMYUHY C IPYTUMHU BEJIHYHHAMY;

aHaJIM3UPOBaTh (PUINYECKUE TPOLIECCHI U SBJICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro tsrotenus, |, |l u Ill 3akonsl HbroToHa, 3akoH
COXpaHEHUS MEXAHWYECKOW SHEpPruM, 3aKOH COXPAaHEHUS HWMITYJbCa, MPUHLUII
CYNEpHO3ULIMA CWUJI, TPHUHLMII PABHOMNPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUs BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpellHEe KUHETHYECKOW HHEPruu TEIUIOBOTO JABMKEHHUS MOJEKYJI € aOCOJMIOTHOMN
TEeMIIepaTypoi, MepBbIi 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS JJIEKTPUUECKOIrO
3apsna, 3akoH KysoHa, mpu 3ToM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOE BhIpaXKEHUE U YCIOBUS (TpaHUIlbl, 0071aCTH) IPUMEHUMOCTH;
OOBSICHATH OCHOBHBIE MPHUHILMIBI JCHCTBHS MAalIMH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3ivyarh YCJIOBHUS MX O€30MAaCHOTO MCHOJb30BAHHUS B TOBCEIHEBHOU
KU3HU;

BBITMOJIHATH 3KCIEPUMEHTHI M0 MCCIEA0BAHUIO (DU3MUECKUX SIBJICHHUM U MPOLECCOB C
UCIIOJIb30BaHUEM TPSIMBIX M KOCBEHHBIX H3MEpPEHUH, MpH 3ToM (OpMYIUpOBATH



npoOriemMy/3agady W TUIMOTE3y Yy4eOHOTro JKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY U3
MPENI0KEHHOTO0 000PYy10BaHMUS, POBOAUTH ONBIT U (POPMYIUPOBATH BBIBObL;

— OCYUIECTBIJISITh MPSMbIe U KOCBEHHbIE M3MEpEHUs (PU3NUYECKUX BEJIMYUH, TIPU 3TOM
BBIOMPATh ONTHUMAJIbHBIA CIOCOO HM3MEPEHHS U UCIOJIb30BaTh M3BECTHBIE METOBI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

- HCCTEeNOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BETUYMHAMHU C HCIOJIh30BaHHUEM
OpPSAMBIX HM3MEpPEHUH, TpPU ITOM KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUJE TAOIUI U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

- co0xrofaTe mpaBuia 0€30MacHOro TpyAa IpH MNPOBEIECHUU MCCIEAOBAHHUI B paMKax
y4eOHOI0 SKCIEPUMEHTA, YU€OHO-UCCIIEI0BATEILCKON U MTPOCKTHOM JESTEIBHOCTH C
UCITI0JIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYAOBaAHUS;

- pemarb pacy€THble 3a7aud C SBHO 3aJaHHON (U3UYECKON MOJENbI0, HCHIOJb3Ys
(¢u3nYecKue 3aKOHbI M NMPUHLMUIIBI, HA OCHOBE aHaJlIM3a YCJIOBUA 3a/Ja4d BBIOMPATH
(U3UYECKYIO MOJIENb, BBIIEIATh (PU3HMUECKUE BEJIUYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
JUIsl €€ peuieHus, IPOBOAUTH pacy€Tbl M OLICHUBATh PEAIbHOCTh IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

— pelmarh KayeCTBEHHBbIE 3aJlayd: BBICTpAaUBATh JIOTMYECKHM HENPOTHUBOPEUUBYIO
LEMOYKY PACCYKJIEHUW C OMNOpOMl Ha H3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyecKue SBICHUS,

— HCIOJIb30BaTh IPU PEUICHUM YYEOHBIX 3aJad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUH [UIsl TIOWCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETALUHA W NPEICTABICHHUS
y4eOHOM M Hay4YHO-NOMNYJSPHOM HMHPOpMalMU, TOJYYEHHOM U3 Pa3IMYHbIX
VMCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIYYAEMYI0 HH(OPMAIHIO;

— TPUBOAUTH MPHUMEPbl BKJIaJAa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

- HCHOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PHU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieyeHus: 0€30MacHOCTH TpH OOpalIeHuH C MpUOOpaMU M TEXHUYECKUMU
yCcTpoMcTBaMH, Jii COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

- paboTaTh B IPYIE C BBIMOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBAThH
paboTy Tpynmbl, pPaMOHAIBHO pACTIpENeisaTh OO0A3aHHOCTHU U  IJIAHUPOBATH
NeSATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJIEKBATHO OLIEHUBATh BKIJIAJl KaXJ0rO
U3 YYACTHUKOB TPYIIIHI B pEUICHUE pacCMaTpUBaeMoOi MpoOIeMbl.

K koniy oOydenuss B 11 kiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

- JIeMOHCTPUPOBATh Ha IMpUMEpax pojdb M MecTo (U3MKU B (HOpMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUHA COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JESATEIBHOCTH JIFOAEH, UEJIOCTHOCTh W E€IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;



YYUTHIBATh TPAHMIBI TPUMEHEHUS HM3YYCHHBIX (PU3NYECKUX MOJETEH: TOUYCUHBIN
ANEKTPUUECKUH 3apsi, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, siIEpHAst MOJIEIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sJIpa MpU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pU3MUYECKHE SBJICHHS (TPOIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB
AIEKTPOJUHAMUKN M KBAHTOBOW (DU3WKH: DJEKTPUUECKAs MPOBOJAUMOCTD, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JIEUCTBUSA TOKAa, B3aUMOJCHCTBUE MArHHUTOB,
AIIEKTPOMArHUTHAS MHIAYKIUS, AEMCTBUE MAarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM U
JBIDKYIIMICS 3apsll, SJEKTPOMArHUTHbIE KOJIeOaHUST M BOJIHBI, MPSMOJMHEHHOE
pacnpocTpaHEHHE CBETa, OTPAKEHHUE, MPEOMIICHHE, WHTephEpeHITUs, TUPPAKIU U
MOJISIpU3AIlis CBETa, JAWCIEepCUs cBeTa, GorodnekTpudeckuii 3¢dext (Ppororddexr),
CBETOBOE JaBJCHHE, BO3HWKHOBEHHE JIMHEMYATOro CIEKTpa aroMa BOJIOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaJIUOAKTUBHOCTb;

ONHUCHIBATh HU3YUYECHHBIE CBOMCTBA  BEHIECTBA  (DJIEKTPUYECKHWE, MATrHHUTHBIE,
ONTUYECKUE, IIEKTPUUECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEJ) U DJIEKTPOMArHUTHBIC
SABJICHUS (MPOIECCHI), UCTOIB3YS (PU3NUECKUE BEJIMUYMHBL: JICKTPUUECKUN 3apsij, cuia
TOKa, DJICKTPUYECKOE HAIPSKEHHE, DSIIEKTPUYECKOE COMPOTUBJIIEHUE, Pa3HOCTh
MOTEHIINAJIOB, AJEKTPOJIBIKYIIAs Cuila, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIA,
cuna Ammnepa, cuia JlopeHiia, ”HAYKTUBHOCTh KaTYIIIKH, SHEPTHUSl SJIEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MEPUOJ] U YaCTOTa KOJieOaHU B KOJIeOaTeIbHOM KOHTYPE, 3apsii U
cuja TOKa B MPOIECCEe TapMOHUYECKHUX AJIEKTPOMArHUTHBIX KojeOaHui, (OoKycHOe
pacCcTOsHUE W ONTUYECKash Cuja JIMH3bI, MPU ONUCAHUM MPABWIBHO TPAKTOBATh
(bU3MYEeCKUI CMBICI UCTIOJIb3YEMbBIX BETTUYHMH, UX 0003HAYEHUS U €MHUIIbI, YKa3bIBATh
(dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMH BEITUUMHAMU,
OMUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS W MPOLIECCHI, UCMOJIBb3Yys (Pu3nudeckue
BEJIMYMHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA,
DHEPrUs U UMMYJILC (OTOHA, MEPUO ] TOJypaciaia, SHEPTUs CBSI3M aTOMHBIX SJIEp,
IPY ONMKMCAHUK MPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI MCIIOIB3YEMbIX BEJIHYUH,
ux O0003HAUCHUS] W €AUHUIIBI, YKa3biBaThb (OPMyJbl, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMMU, BBIYUCISATH 3HaAYeHUE (PU3UUYECKOU
BEJINYUHBIL;

aHATM3UPOBATh (PU3UUYECKHE MPOIIECCH U SBJICHUS, UCTIONB3Ys (DU3NYECKUe 3aKOHBI U
MPUHUUIBL 3aKOH OMa, 3aKOHBI TMOCEA0BATEILHOIO U MapayIeIbHOTO COCIUHEHUS
MIPOBOJAHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIWHU, 3aKOH
NPSIMOJIMHEMHOTO PacCIpOCTpPaHEHUs CBETAa, 3aKOHbI OTPaKEHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, YpaBHEeHHUE DWHIITEeWHA s PoTorddexTa, 3aKOH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsija,
3aKOH COXpPaHEHHS MacCOBOr0 4YHWCIa, TOCTyJaThl bopa, 3akoH paJIuOaKTUBHOIO
pacmama, Tpd OTOM  pasiidyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOoHa, €ro
MaTEeMaTUYECKOEe BBIPAKEHUE U yCIOBUS (TPaHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;
ONpENIEeNATh HAITPABJIEHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISI IPOBOJHUKA C TOKOM,
cwiibl AMmriepa u cuiibl JIopeHiia;



CTPOUTh W OIKCHIBATh H300paK€HUE, CO3JaBAaEMOE€ IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M;

BBITNIOJIHATh SKCIIEPUMEHTHI 10 MCCIEI0BAHUIO (PU3NYECKUX SIBJICHUN U MPOLIECCOB C
UCTIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEpPEHHUi: MpH 3TOM (POpMyIHpOBATH
npobiieMy/3ajauy M TUIMOTE3y y4eOHOTo SKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
PEI0AKEHHOTO 000pYA0BaHNUS, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;
OCYUIIECTBJISATh MPSAMbIE U KOCBEHHbIE M3MEpEHHUs (DU3MYECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTUMAJIbHBINA CIIOCO0 M3MEPEHUsT U MCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHU: TpPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYCeHHOU 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJE TaOJIUIl U TpaduKOB, eTaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS;

coOroaTh npaBuia 0€30MacHOr0 TpyJa MpH MPOBEACHUM HCCIECIOBAHUN B pamMKax
y4eOHOI0 3KCHEPUMEHTA, y4eOHO-UCCIEI0BATEIBCKON U MPOEKTHOU JESITEIIBHOCTHU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPATOPHOI0 000y 10BaHUS;
pemary pacu€THble 3aJaud C SBHO 3aJaHHOM (U3NYECKOM MOJEINbI0, HCIOJIB3Ys
(¢u3nYecKue 3aKOHbl M TMPUHLMUIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJaud BbIOUpATh
(U3UYECKYI0 MOJIENb, BBIACIATh (DU3UUECKUE BEIMYMUHBI U (OPMYJIbI, HEOOXOIUMbIE
JUIsl €€ pelleHus, MPOBOJAUTH pacy€Tbl W OLEHUBATH PEATbHOCTHh IMOJYYEHHOIO
3HauYeHUA (PU3NYECKON BEITUUUHBL;

pelaTh Ka4eCTBEHHBIE 3aJja4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUNBYIO LIETIOYKY
paccyXJeHUN C ONOpOM Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUYECKHUE
SIBJICHUS;

UCIOJIb30BaTh IMPU pEIIEHUH YYEOHBIX 3a/ad COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU [JIl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U MPEACTABICHUS
y4eOHONW ¥ Hay4YHO-TIOMYJSpHOM HWH(OpMAIMK, TMOJYYEHHOM W3 Pa3InYHBIX
VMCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJYy4aeMYI0 HH(POpMaLHIO;

OOBSACHATh MPUHUUIBI JEHCTBUS MAallUH, NPUOOPOB M TEXHUYECKHUX YCTPOUCTB,
pa3ianyaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;
MPUBOAUTHh TMPUMEPHl BKJIAJAa POCCUUCKUX H 3apyOekKHBIX YUEHBIX-(OU3UKOB B
pa3BUTHE HAYKHU, B OOBICHEHHE MPOLIECCOB OKPY>KAIOUIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (U3MKE B TOBCEIHEBHOW KU3HM IS
oOecrieueHusi O€30MACHOCTH MpU OOpaleHnH C TNpUdopaMu H TEXHHUUYECKUMU
yCTpOMCTBaMH, AJIsi COXPAHEHUS 3J0pPOBbS M COOJIIOJEHUS HOPM HKOJIOTHMYECKOIO
TOBEJICHUA B OKPYKAOUIEH Cpele;

paboTarh B IpyIIe C BHIIOJHEHUEM PA3NIMYHBIX COLMAIIBHBIX POJIEH, MIaHUPOBATH
paboTy TpyMNIbl, palMOHATBLHO PpACHpPEAeNaTh OOS3aHHOCTH U IUIAHUPOBATH
JEATEIIbHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aJI€KBATHO OLEHUBATh BKJIAJ KaXKI0T0 U3
YYaCTHUKOB TPYMIIBI B pEIIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/n Kontpoabnbie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1.OU3UKA U METO/1bl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hunanika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Pasznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24



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

Pa3nea 4.9JIEKTPOIUHAMMUKA

bubmuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Paznen 1.2JIEKTPOAUHAMUKA
11 MarnuTHOe noje. JIeKTpOMarHuTHast 11 1 3 bubnnorexa [JOK
' UHIYKLUS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Pazjnen 2.KOJIEBAHUSA U BOJIHbBI
21 MexaHn4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHbBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bubmmoreka IIOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CTICIIUATBHOM TEOPUH 4 1 bubmuoreka [IOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bubanorex K
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 httSsJ?//rz.:d::)(g.Ir(jﬂf41097c
4.2 Crpoenne aToMa 4 bubmorexa HOK

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



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

4.3 ATOMHOE PO

Hroro no pazneny

15

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

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DneMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 7 ]f?::[f)ssnll//lr?::sztl)lroullé £41c97c
Uroro no pazneny 7
Paznen 6.0BOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 E;ISSHE;T:;(;&OU/I? £41c07¢
Uroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
undpposbIie
Nen/m Tema ypoka Konrpoabubie IIpakruueckue JlaTa mzyyenus bp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
) — .H
1 W3MKa — Hayka o npupoje. Hayuneie 1 10 «a» 04.09.2023 bubnnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa - https://m.edsoo.ru/ff0c32e2
Pousb 1 MecTo ¢uzuku B opMUpOBaHUU
2 COBPEMEHHOM HayYHOW KapTHHBI MHUpPA, B 1 10 «a» 06.09.2023 bubmorexa [JOK
P . i P Up ’ - https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe BUKEHHE.
3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 10 «a» 11.09.2023 bubmuoreka [{OK
nBwxenus. [lepemenienue, CKOpoCTsb, - https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
. bubnnorexa [JOK
4 P 1 10 13.09.2023
ABHOMEPHOE MPSAMOJIUHEUHOE IBHKCHUE «@» httos://m.edsoo.ru/ff0c3620
P -
5 ABHOYCKOPEHHOE MIPSMOJIMHEUHOE 1 10 «a» 18.09.2023 bubmmnoreka HOK
JIBIDKEHUE - https://m.edsoo.ru/ff0c372e
CBo0O .Y
6 BOOOJHOE NaJIcHHUE. Y CKOPEHHUE 1 10 «a» 20.09.2023 bubmuoreka [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
K i .
7 pI/IBOJII/IHeHHvoe NBUKEHME. [[BI)KEHNE 1 10 «a»  25.09.2023 bubmuoreka [IOK
MaTEepUAIIBHON TOUKH 110 OKPYKHOCTHU - https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes. BuG 110K
nonImoTexa
8 141 . 1 10 27.09.2023
HCpI_IIfaJ'IBHBIe CHUCTEMBI OTCUETa «@» httos://m.edsoo.ru/ffoc3bes
IIepsriit 3ak0H HproTOHA
9 Macca tena. Cuna. [puHimm 1 10 «<a» 02.10.2023 = Bubauoreka [IOK



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

Cynepno3uiuu cuil. Bropou 3akon
HeloToHa 17151 MaTepuanbHOU TOYKU

https://m.edsoo.ru/ffOc3be8

Tperun 3akoH HproToHa 111

bub6numoreka [IOK

10 10 04.10.2023
MaTEepUAIBHBIX TOYEK “@ https://m.edsoo.ru/ffOc3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cuia 10 «a» 09.10.2023 bubmmoreka [JOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh - https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 . I'yka. B 10 11.10.2023
Cuua ynpyrocth. akon I'yka. Bec rena “@ - https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadumuenrt tpenus.
13 Cuita conpOTHUBIICHHUS NIPU ABUKEHUU Tea 10 «a» _16.11.2023 bubmorexa OK
P puA - https://m.edsoo.ru/ff0c3f76
B )KHJIKOCTH HJIU Ta3e
[TocTynaTenbHOE U BpaaTeabHOE
14 JIBIKEHUE a0COJIFOTHO TBEPOTO Tea. 10 «@» 18.10.2023 bubnunoreka LIOK
MowmenT cunsl. [lnedo cunbl. YcnoBus - https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TEa
NMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMITYJIbC CHITBI. 10 «@» 23.10.2023 bubmuoreka [IOK
3aKoH cOXpaHEHUsI UMITyJIbca. PeakTuBHOE - https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabota u momHOCTS cuibl. Kunetuaeckas Bu6 10K
nonroTexa
16 7 .T 10 25.10.2023
SHEPTUs MaTepUATHLHOMN TO‘-IKUI/I eopema «@» httos://m.edsoo.ru/ff0cA502
00 U3MEHEHUN KMHETHYECKOM YHEPTUHU
[TorenuuanvHas sueprus. [loreHunansHas
17 SHEPIus ynpyro n1ehopMUpOBaHHOK 10 «a» 06.11.2023 bubmuoreka [IOK
npykuHbl. [loTeHnManbHas S3Heprus Tena - https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 [ToTeHunanbHble 1 HEMOTEHLIUATIbHBIE 10 «a» 08.11.2023 bubnmnorexa [JOK

cuibl. CBS3b pa6OTBI HCIIOTCHIIMAJIBbHBIX

https://m.edsoo.ru/ff0c478c



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

CHJI C U'3MEHEHHEM MEXaHUYECKOU
OHCPIrur CUCTEMEI TEII. 3aKoH COXpPaHCHUA
MeXaHI/I‘IeCKOI/IVBHepFI/II/I

19

JlaboparopHas pabota «lccrnenoBanue
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKON IHEPTUU TeJla Ha IPUMEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

10 «a» 13.11.2023

20

21

22

KonTtponpsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KHMHETUYECKOU Teopuu. bpoyHoBCcKOe
newkenue. Auddysus

XapakTep JABUKEHUS U B3aUMOICHCTBUS
4yacTull BeecTsa. Mojenu ctpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

10 «a» 15.11.2023

10 «a» 20.11.2023

10 «a» 22.11.2023

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

10 «a» _27.11.2023

24

25

TermmoBoe paBHOBecue. TemnepaTtypa u e€
m3Mmepenue. [lkamna remneparyp Llenbcus
HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

10 «a» 29.11.2023

10 «a» 04.12.2023

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

26

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEW KUHETUYECKON SHEPTUU
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
MenpeneeBa-Knaneiipona

10 «a» 06.12.2023

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c511e

27
28

3akoH /lampToHa. ["a30BBIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue

10 «a» 11.12.2023
10 «a» 13.12.2023



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

3aBUCHMOCTH MEXy ITapaMeTpamMu
COCTOSIHMS Pa3pEKEHHOIO ra3ay»

H3ompornecchl B M€aabHOM ra3e u ux

bub6numoreka [IOK

29 10 18.12.2023
rpaduyeckoe npeacTaBIeHue “@ https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHeprus
TEPMOJMHAMHYECKOU CUCTEMBI U CIIOCOOBI Eu6 OK
30 e¢ u3meHeHus. KonmuuectBo TemaoTh U 10 «a» 20.12.2023 uosmorexa I
- https://m.edsoo.ru/ff0c5952
pabota. BuyrpenHss sneprus
0JIHOATOMHOT0 MJI€aIbHOIO T'a3a
bubmuoreka [{OK
31 B 10 25.12.2023
FARL TeIoTIepenath @ https://m.edsoo.ru/ff0c5c36
Y nenpHas TENI0EMKOCTh BEIIeCTBA. Bu6 110K
noInoTeKa
32 K . 10 27.12.2023
OJII/I‘-IGCTBOUTCHJIOTI)I IIpU TeIulonepeaye «@» httos://m.edsoo.ru/ff0c5e36
AnunabaTHBIN mporecc
33 IlepBblil 3aKOH TEPMOJAUHAMUKHU U €r0 10 «a» 10.01.2024 bubmmnoreka HOK
IIPUMEHEHHE K U30IpoLeccaM - https://m.edsoo.ru/ff0c5efc
34 He06pi1THMOCTL MPOLECCOB B IPUPOJIE. 10 «a» 15.01.2024 bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI - https://m.edso0.ru/ff0c6230
35 [Tpuauun neitcreus u KI1IJI TeruoBoit 10 «a» 17.01.2024 bubmuoteka [IOK
MaIIuHbI - https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{ 10 «a» 22.01.2024
C)
37 KOJIOTHYECKHE MTPOOIIEMBI 10 «a» 24.01.2024
TEIIOPHEPTETUKU
06 i M
38 oOmaromumii ypok «MoneKkynspHas 10 «a» 29.01.2024 bubmmnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI - https://m.edso00.ru/ff0c6938
KonTtponbnast paborta mo teme Eub OK
39 «MonexynsipHas ¢puznka. OCHOBBI 10 «a» 31.01.2024 nosmorexa [

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

IT .
40 apooOpa3oBaHHE U KOHJECHCALUA 10 «a» 05.02.2024 Bbu6muotexa [JOK
Ucnapenue u kunenue - https://m.edso0.ru/ff0c63b6
41 AOcoroTHas U OTHOCHvTeﬂLHaSI BII&KHOCTh 10 «a» 07.02.2024 bubmuorexa [IOK
BO3Ayxa. HachllleHHBIH nap - https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucraminueckue u
4 aMmopdHbIe Teaa. AHU30TPOITHS CBOKCTB 10 «an 12.02.2024 bubnmnoreka HOK
KpucTayuioB. JKuIK1ue KpUCTAILIbI. - https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaTbI
43 IlmaBiienue u KpucTaM3anus. Y AenbHas 10 «a»  14.02.2024 bubmmoreka [JOK
TeruioTa masneHus. Cyonumanus - https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 0 10 19.02.2024
YpaBHeHHEe TEIJI0BOTrO OanaHca «@» httos://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIECKUHU 3apsi. 10 <@y 21.02.2024 bubmmoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB - https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, AUIIEKTPUKHU U
46 H(I))J'I OBOHHI/J;[KH 3’(1;5H COXPaHCHHUS 10 «a» 26.02.2024 bubmorexa [JOK
yip ' P - https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
47 B3aI/IMoL[eI:fCTBI/Ie 3ap}I,I[OB.V3aKOH Kynona. 10 «a»  28.02.2024 bubnnorexa [JOK
To4YeyHbIH DIIEKTPUYECKUH 3apsi] - https://m.edsoo.ru/ff0c6ced
Harpsx€HHOCTB 3JIEKTPUYECKOIO IOJIS. Eu6 110K
nonImoTexa
48 IT 10 04.03.2024
pHHEII/IH cyr[epnosnun.ljl 3JIEKTPUUYECKUX «@» https://m.edsoo.ru/fOC6df?
nosied. JInHuM HanpsHKEHHOCTH
Pabota cuit sneKkTpocTaTHIecKOro moJis. bubnuotexa [JOK
49 10 06.03.2024
ITorennuain. Pa3sHocTh TOTEHIIHAIOB @ https://m.edsoo.ru/ffOc6f00
[TpoBOIHUKY U TUANIEKTPUKH B
50 AJEKTPOCTATHYECKOM TIOJIE 10 «a» 11.03.2024 bubmorexa HOK
P ' - https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
ol OnekrpoeéMkocTs. Konnencarop 10 «a» 13.03.2024  Bubimoteka [IOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA.

9Hepm;1 3apsAKEHHOT'O KOHACHCATOpa

10 «a» 18.03.2024

https://m.edsoo.ru/ff0c7126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlaboparopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DJIeKTpOoCTaTUYECKas 3alIUTa. 3a3eMIICHUE
AIIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locTosuublil Tok. Cuna
toka. Hanpsbxenue. ConpoTuBieHue.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE IPOBOTHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COeTMHEHHSI PE3UCTOPOBY

PaGora u MOIITHOCTB 3JICKTPUUCCKOTO TOKA.

3akoH J[xoynsa-Jlenna

0.5

10 «a» 20.03.2024

10 «a» 01.04.2024

10 «a» 03.04.2024

10 «a» 08.04.2024

10 «a» _10.04.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 IOJTHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC uCTOUYHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUSD)

0.5

10 «a» 15.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOANMOCTb

10 «a» 17.04.2024



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpUYecKUH TOK B BakyyMe. CBOUCTBa

60 1 10 «a» 22.04.2024
3IEKTPOHHBIX TYYKOB
[MomynpoBoAHUKH, UX COOCTBEHHAS U
61 pUMecHas poBoAuMOcTb. CBOMCTBA P— 1 10 «a» 24.04.2024 bubnnoreka [JOK
n-nepexoza. IlomynpoBogHuKOBbIE - https://m.edsoo.ru/ff0c84ae
prOOpEI
DNEKTPUYECKUH TOK B PACTBOPAX U
62 paciuiaBax 3JIEKTPOJIUTOB. 1 10 «a» 06.05.2004 bubnnorexa [JOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. - https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYECKUH TOK B ra3ax. By OK
63 CamocTOsATENbHBIM U HECAMOCTOSATEIbHBIN 1 10 «a» 08.05.2024 nosmorexa I
- https://m.edsoo.ru/ffOc84ae
pazpsa. Monnus. [1nasma
DnekTpuueckue mpudopsl U YCTPOICTBa, U
64 UX MpakTHieckoe npuMmenenue. [Ipapuna 1 10 «a» 13.05.2024 bubmorexa [OK
P P P - https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacCHOCTH
bubmmoteka IIOK
65 0600 i C) 1 10 15.05.2024
O0MIArOIINIA YPOK «DNEKTPOAMHAMUKAY «@» httos://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «SJIeKTpOCTaTI:IKa. ITocTostHHBIM 1 10 «a» _20.05.2024 bubmmnoreka HOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Peseprubriit ypok. KonTponbsHas padora 1o 1 10 «a»  22.05.2024 bubnuotexa [JOK
TeMe "DIeKTpoAMHAMUKa" - https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O600maronuii ypox mo 1 10 bubnunorexa LIOK
«a»
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuecTBO 4acoB

Hara JJIeKTPOHHBbIE HU(PPOBHIE
Nen/m  Tema ypoka KonTpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
ITocTOstTHHBIE MATHUTHI U X
B3aumMoJieiicTBue. MaruutHoe nosie. Bektop 1 bubmuorexa [JOK
MarHUTHOW UHAYKUWUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarsnuTtHoe 1noje NpOBOJHUKA C TOKOM.
OmeiT OpcTena. B3aumonelcTeue 1 Bubmorexa ITOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopnast pabora «3yuenue 1 1 bubnuorexa [JOK
MarHUTHOTO OJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C
tokoM. Cuita Amriepa. JlaboparopHas 1 1 bubnuotexa [JOK
pabora «VccnenoBanue necTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIS HA
BIK cs1 3apspKeHHYIo yacTuiy. Cuna 1 bubmmorexa [JOK
ABIDIYIILYIO P Yio w https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenua
OnekTpoMarHuTHas UHAyKIus. [lotok
BEKTOpa MarHUTHOM MHAYKIuu. IC 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuu Papanes
JlaGopartopHas pabota «MccienoBanue 1 1 bubnnoreka [JOK
SIBJIEHUS DJIEKTPOMArHUTHOM MHTYKIIUWY https://m.edsoo.ru/ff0cal50
NanykTuBHOCTE. SIBIIEHHE CAMOUMHIYKIIUH.
ve Ve bubnnorexa [JOK
OJ1C camoMHAYKIIMH. DHEPTUS MATHUTHOTO 1

IOJISI KaTyHIKU C TOKOM. 3JI€KTpOMaI‘HI/ITHOG

https://m.edsoo.ru/ff0ca600



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

I10JIE

10

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, JJIEKTPOABUTaTENb,
YCKOPUTENH JIEMEHTaPHbIX YaCTHII,
VMHAYKIIMOHHAs T1€Yb

O6o6mmarmuii ypok «MarauTHoe mose.
DJeKTpOMarHUTHAs UHIIYKIIHS»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTpomnpHas padora o teme «MarHuTHoe
noJie. DIIEKTPOMarHUTHAsI WHIYKIUS)

CBoOOIHBIE MEXaHNYECKHE KOJIeOaHusl.
["apmonnueckue KoneOaHusi. Y paBHEHUE
rapMoHn4eckux konebanuii. [IpeBpaienue
SHEPTUu

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbHbid KoHTYp. CBOOOIHBIE

OJICKTPOMArHUTHBIC KoJieOaHHS B HACAJIbHOM

K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KOJIEOAHUSAMHU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyxaronux KoueOaHUIX.

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHUsI.
Pe3onanc. BeinyxaeHHbIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86



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

ITepemenHbIn TOK. CUHYCOUATBHBIA
NepeMEHHbIH TOK. MOITHOCTh IEPEMEHHOTO

bu6mmoreka [IOK

17
TOKAa. AMIUIUTYJHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAUEHUE CHJIbI TOKA U HAMIPSHKCHHUSI
18 Tpanchopmarop. [IpousBoacTso, nepenaua
U TIOTpeOJIeHUE IEKTPUUYECKOM SHEepTrun
YCTpOHCTBO U MPAKTHYECKOE PUMEHEHUE
19 AIEKTPUYECKOTO 3BOHKA, FTeHEpaTopa bubmorexa OK
P L https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUI AJIeKTporepeaay
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE
20 aNeKTpodHepruu. KynbTypa ucroib30BaHus
AJIEKTPOIHEPTHH B TOBCETHCBHOW KU3HU
MexaHnueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnuoreka [IOK
pacnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOTOTHHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnmnorexa [JOK
Bericota Tona. Tem0p 3ByKa https://m.edsoo.ru/ffOcccOc
23 ONEKTPOMAarHUTHbHIE BOJIHBI, UX CBOUCTBA U bubnnorexka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI PATUOCBSI3U M TEJICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokamms
bubmuorexa [JOK
25 KonTponbhas pabota «KoneGaHus 1 BOJTHBD»
P P https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacipocTpaHEHHE CBETa B
26 OTHOPOIHOM cpene. ToyeuHblil HCTOYHUK bubmiorexa LOK
P pexe. https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
. bubmuorexa [JOK
27 cgeta. [locTpoeHne n300pakeHUU B

IIJIOCKOM 3€pKajc

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomnenue ceta. [lonHoOEe BHyTpEeHHEE

28 oTpakeHue. [IpeneabHBIH YToJI IIOJTHOTO bubmorexa [JOK
P - Hpea A https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue bubnmoreka [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 dopmyna TOHKOH JIMH3BL. Y BEIMYCHHE bubmmorexa [JOK
pMy ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaGopaTtopHast pabora «HMcciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cBeta. CloxKHbIN cocTaB 6€710ro
32 cBera. L[Ber. JlabopaTopHas pabora
«Ha0nronenue nqucnepcuu cBETay
33 Wntepdepennus creta. Audpakius cBera. bubnuorexa [JOK
Judpakuonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
ITonapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI M YCTPOICTBa, U
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KITACCUYECKON
36 Mexanuku. [TocTynarsl cnenuanbHON bubmmorexa [OK
' Y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTU
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuotexa [JOK
3aMe/IJIeHne BpEMEHU U COKPAIIeHUE JITUHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMMYJIbC PETSITUBUCTCKOH
38 yacTUbl. CBSI3b MACCHI C DHEPTUEN U bubmiorexa LIOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
39 KonTtponbHas padora «Ontuka. OCHOBBI bubnnorexa [JOK

crenuaibHOU TCOPHUU OTHOCUTCIILHOCTHU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40 ®otonbl. Dopmyna I[1nanka. DHeprus u bubnnorexka [HJOK
HUMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue porodddexra. bubmmoreka [JOK
Omnbitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Gororddexra. YpaBHeHUE
42 SH“HmTeI(?Ha nq;)l(bq)oroaq)(;@)ema «KpachHas bubmmorexa LIOK
A FEP https://m.eds00.ru/ff0d015e
rpanuna» porodddexra
43 JaBnenue cera. OnbiTel [1. H. JIeOenena. bubmuorexa [JOK
XUMHYeCKoe ICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE
44 npuMeHeHue: (poTolsieMeHT, (HOToIaTUuK,
coJiHe4Has OaTapesi, CBETOIUOT
45 Pemenue 3aga4 mo reme «JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOM ONTUKH https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. ONbBITHI
46 Pezepdopna o paccesHuio o-4actu bubmmorexa [JOK
PROPA P t https://m.edsoo.ru/ff0d091a
ILtanerapHast Mogenp aToMa
bu6mmoreka [JOK
47 IT b
OCTYRaTH Hopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB MPH
48 ne ey:o € aToma C oniloro (bOBHfl 3Hepr1/m bubmmorexa [JOK
pexolt N g yp p https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunasl cnektpos
Bonnossie cBoucTBa yacTull. BoyHb! e
49 Bpouia. KoprnyckyiisspHO-BOIHOBOU bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy9CHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
bu6mmorexa [IOK
50 Pesepdopna mo onpenenenuto cocraBa

pPaaArnOaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0cffc4
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52

53

54

55

CgomucTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
BrusiHre pagroakTHBHOCTH HA JKUBBIC
Opra’Hu3Mbl

OTKpBITHE TPOTOHA U HEUTPOHA. MI30TOIbI.
Anbda-pacniaz. DIEKTPOHHBIW U
MO3UTPOHHBIM OeTa-pacman. ['amma-
U3ITy4YeHUe

DHeprus CBS3U HYKIJIOHOB B siape. S aepHbie
peakuuu. Snepusid peaktop. [Ipodraemsi,
MEPCIIEKTUBBI, IKOJIOTUIECKUE ACTIEKThI
AJIEPHOU PHEPTETUKH

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo bl HaOIIOICHUS U
PEruCTpaluK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «@yHaameHTanbHbIe
B3anMojiecTBus. EqUHCTBO (hm3nueckon’
KapTHUHBI MUPA»

Bun 3B€3anoro Heba. Co3Be3aus, spkue
3BE3/1bl, IUIAHETHI, UX BUIUMOE IBUKEHUE.
ConneuHas cucrema

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6mmorexka [IOK
https://m.edsoo.ru/ff0d0e38

56

Comune. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CosHIA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE31bI TJIABHOUW TOCIJIEI0BATEIBLHOCTH.
Bnytpennee ctpoenune 38€31. CoOBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOKIACHUU U
ooy CoTHIa U 3BE3T

58

Mineunsrd [1yTe — Hama ['anakTuka.
[Tonoxxenue u neuxxenue ConHua B
lNanaktuke. ['anaktvku. Y€pHbIE IBIPHI B



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

AApax raJlakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bosnbuioro B3psiBa. PennkToBoe nznyyeHue.
MeraranakTuka

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

KoHTtposbHas pabota «J1€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuii ypok. Pois pusuku un
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITMAJIbHON M 3THYECKON
chepax nesaTeIbHOCTH YeJIOBEeKa

63

O6o6maromuii ypok. Pois u Mmecto pusuku
Y aCTPOHOMUH B COBPEMEHHON HAyYHOU
KapTUHE MHUpa

64

65

66

Ob6o6maromuii ypok. Pois pusmueckoit
Teopuu B (OPMUPOBAHUHU IPEICTABICHUM O
¢buznyeckoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTHHBI MUpPa B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O
npupojie

PesepBHBIi ypok. MarHuTHOE 1oJIE.
ONeKTpOMarHUTHAs MHIYKLIUS
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Peseprubriit ypok. Ontuka. OCHOBBI
CIIELIMATIbHOM TEOPUU OTHOCUTEIBHOCTH
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Pesepnsrii ypok. KBantoBas dusuka.
DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nonx penakmueit
[TapdentreBoii H.A., AkninonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka, 11 kmacc/ benara B.B., JlomauenkoB U.A., [Taneoparies FO.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

» ®uzuka, 11 knace/ Mskumes I'.41., [letpoBa M. A., YronsuukoB O.C. u apyrue,
OO0111€CTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3natenbetBo «IIpocBenienner

» Gusuka, 11 kinace/ Makumies I'.J1., bByxosues b.b., Yapyrun B.M. nox penakiueit
[TapdenTtheBoit H.A., Axunonepaoe obmectBo «M3natensctBo «IIpocsemnienue»

» ®uzuka, 11 knacc/ I'enaenmreitn JI.3., bynatora A.A., Kopuunses N.H.,
Komkuna A.B., O6GuiecTBO ¢ orpaHndeHHO# 0TBeTcTBeHHOCThI0 « BUHOM.

JlaGoparopus 3HaHu»; AKinoHepHoe obiecTBo «M3aaTensctBo «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://ege.sdamgia.ru/?ysclid=Imt3opus4149462972

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://ege.sdamgia.ru/?ysclid=Imt3opus4149462972



