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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 6a30BOT0 YpOBHS Ha YpPOBHE cpeaHero odimiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJOXKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeiIbHON NpOrpaMMbl,
npeactasieHHeix B ®I'OC COO, a Taxke ¢ yuérom (demepanbHoil paboueil MporpaMMbl BOCIIMTAHHS W
KOHIIETIMY TpenojaBaHus ydeOHoro npeamera «®Pusnka» B o0pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum, peaau3yoX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMEI.

Coneprxkanue mporpammbl 1o (puU3MKe HampaBiIeHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYUHOW KapTHUHBI
mupa obOydvaronuxcs 10—11 kmaccoB mpu oOydeHnn ux (pu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO Toaxonaa. Ilporpamma 1o ¢usuke coorBercTByeT TpedoBanusm OPI'OC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, NPEIMETHBIM U METANpeIMETHBIM pe3ysibTaTaM OOYYEHHs, a TaKXKe YUYUTHIBACT
HEOOXOAMMOCTh peall3alluil MEXKIPEIMETHBIX CBA3€H (U3UKH C €CTeCTBEHHO-HAYUYHBIMU Y4eOHBIMHU
npeaMeTaMu. B Hell ompenensroTcsl OCHOBHBIE LIEM HU3y4eHHMs (QHU3UKHM Ha YpPOBHE CPEAHEro OOLIero
o0Opa3oBaHus, IUIAHUPYEMbIE pE3YyJlbTaThl OCBOCHHS Kypca (HU3HKH: JIMYHOCTHBIE, MeTampeMeTHbIE,
npeaMeTHbIe (Ha 6a30BOM yPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

IUIAHUPYEMbIE pPE3y/bTaThl OCBOEHMsA Kypca (u3uku Ha 0a30BOM YypOBHE, B TOM YHCIE NpPEIMETHBIE
pe3yIbTaThI IO TOAaM O0yUEeHHS,
conepx)anue yaueOHoro npeamera «Pu3uKay 1mo rogaM o0ydeHH .

®dusnka Kak Hayka 0 HauOosee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAs B KayecTBe y4eOHOro mpeamera B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUI 00 okpyxkatomeM mupe. lIkonpHbINH Kype GU3NKH —
CHUCTEMO00OPa3yIOLIH I €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEAMETOB, TOCKOIbKY (PU3MUECKUE 3aKOHBI JIEKAT
B OCHOBE IPOIIECCOB U SIBIICHUM, U3yU4aeMbIX XUMHEH, Ouonorueil, puzndeckor reorpadueid 1 aCTpOHOMUEH.
Hcnonb3oBaHue M aKTUBHOE INpUMEHEHHE (GU3MYECKUX 3HAHUM OIpeleNseT XapakTep W pa3BUTHE
pa3HoOOpa3HBIX TEXHOJOTHH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IONYYCHHS HOBBIX
MaTepuaJoB C 3aJaHHBIMM CBOMCTBAaMM M Jpyrux. V3yueHue (QHU3MKH BHOCUT OCHOBHOM BKJIal B
(dhopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa OOydaromuxcs, B (OpMUpOBaHHE YMEHUH NMPUMEHSTH
Hay4HbI METOJ MO3HAHMS [IPU BHIOJIHEHUH UMHU Y4eOHBIX UCCIIEIOBAHUH.

B ocHOBy Kkypca ¢u3uKM i YPOBHS CpPEIHEro OOIIero oOpa3oBaHUS TMOJOXKEH psf HIEH, KOTOpHIC
MOYKHO paccMaTpUBaTh Kak MPUHLUIIBI €70 TOCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBHM C HEW KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHal U3 BceX pasziesioB (PU3MKH, BKIOYAET KaK BONPOCH! KJIACCUYECKOM, TaK U COBPEMEHHON (U3UKU.

Hoes cenepanuzayuu. B coorBeTcTBUU ¢ HEl MaTtepuas Kypca (GU3HKU 00bEeIUHEH BOKPYT (pU3MUECKUX
Tteopuil. Benymum B kypce sBnsercs (HOpMUpOBaHHME MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHH,
BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszaiys npeanoyiaraeT MCHOIb30BaHUE T'YMAaHUTAPHOI'O IMOTEHIMAaa
(u3MuecKol HayKH, OCMBICIIEHHE CBSI3W pa3BUTUS (UMK C pa3BUTHEM OOIIECTBa, a TaKke ¢
MHUPOBO33pPEHYECKUMHU, HPABCTBEHHBIMH U 3KOJIOIMYECKUMHU ITPOOIEMaMH.

Hoesn npuknaownou nanpaenrennocmu. Kypc Qu3uMku npeanonaraeT 3HaKOMCTBO C IIHPOKHUM KPYroM
TEXHUYECKHUX U TEXHOJOTMUECKUX MPUI0KEHUH U3yUeHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peannsyercs IMOCPEACTBOM BBEACHUS 3JIEMEHTOB COJAEP)KaHMs, MOCBSIIEHHBIX
9KOJIOTUYECKUM NPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbBI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHIL, a TaKxKe
o0cyxeHus TPO0JIeM pallMOHATILHOTO TIPUPOIOTIONB30BAHUS U KOJIOTUYECKONW O€301aCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKM Ha YpOBHE CpeAaHero oomiero oOpa3oBaHUs SBISIOTCS
¢dbuzndeckue Teopuu (HOPMHUPOBAHHE MPEICTABICHUN O CTPYKTYpe MOCTPOCHUS (PU3UUECKOW TEOPUH, PO
(yHIaMEHTANbHBIX 3aKOHOB M IPHUHIMUIIOB B COBPEMEHHBIX IPEJICTaBICHUSX O MPHUPOJE, TpaHMULAX
IIPUMEHUMOCTH TEOPHH, AJIsl ONUCAHMS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CucTeMHO-IesTENPHOCTHBIN MOIX0 B Kypce (PU3MKU peannu3yeTcs Mpexk/e BCero 3a CUET OpraHu3aluu
HKCHEPUMEHTAIBHON 1eATeNIbHOCTH 00y4datrommxcs. J{iast 6a30Boro ypoBHs Kypca (GU3UKH — 3TO UCHOIb30BAHNE
CUCTEMBI (DPOHTANIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe 110
¢u3nke 0ObeMHEHB! B OOIIMI CIUCOK YYEHHYECKHX MPAKTUUYECKUX paboT. BoiieneHue B ykazaHHOM nepedHe
7a00paTOpHBIX  pabOT, TMPOBOAMMBIX JUIsI KOHTPOJS M OIECHKHM, OCYIIECTBIISICTCS  YY4aCTHHKAMHU
00pa30BaTEJILHOrO MpOLECcCca UCXOMd U3 OCOOCHHOCTEH IIaHMPOBAHMS M OCHalleHUs kKaOuHera Qusuku. [Ipu
9TOM 00ecreunBaeTCcsl OBNAJACHUE OOYYarOIIMMHUCS YMEHUSMH TPOBOJUTH KOCBEHHbBIE HW3MEPEHUS,
UCCIIeIOBaHMsl 3aBHCUMOCTEH (U3NYECKUX BEJIMYMH M IOCTAHOBKY OINBITOB IO MPOBEPKE NPEJIOKEHHBIX
THIIOTE3.



Bonbiioe BHUMaHUE yJeiseTcsl PELIEHUI0 PacUE€THBIX U KaueCTBEHHBIX 3a/a4. [Ipu aToM s pacu€THBIX
3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4d C SIBHO 3a/IaHHON (PU3WYECKOM MOEINBIO, MO3BOJIAIONINE MPUMEHSIThH
M3Y4YEeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaK U MHTETpUpPYs 3HAHUS U3 Pa3HbIX
paznmenoB. Jls Ka4ecTBEHHBIX 3a/lad TPUOPUTETOM SBISIIOTCS 3a/laHusl Ha OOBSCHEHHWE MPOTEKAHUS
(u3nuecKux SIBICHUNM W IPOLECCOB B OKPY’KAIOILIEH >KU3HH, TpeOyromre BblOOpa (U3NYECKON MOAenu s
CUTYaIlUU MPAKTUKO-OPUECHTHUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusimu ®I'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00ECTIEYEHUIO y4eOHOTO
nporecca 0a30BbI ypOBEeHb Kypca (PU3MKH HAa YPOBHE CPEIHEro OOILIero o0pa3oBaHMs JTOJDKEH M3Y4aThCs B
YCIOBUSIX TPEAMETHOrO KaOuHeTa (GU3MKM WM B YCIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MpPeIMETOB
€CTeCTBEHHO-HAYYHOTO [IMKJIA. B kabuHeTe (hU3MKU JOKHO OBITH HEOOX0AMMOE 1ab0opaTopHOEe 000pyI0BaAHHE
JUIsL  BBIMIOJTHEHMsI yKa3aHHBIX B IMporpaMme 1Mo (U3UKE YUYEHHYECKHMX MPAKTHUECKUX paboT H
JIEMOHCTpAIIMOHHOE 000PyIOBaHHE.

JlemoHcTpanionHoe 00opynoBaHuE (QOPMHUPYETCSI B COOTBETCTBHUHM C TMPUHIUMIIOM MHUHUMAIbHOU
JIOCTAaTOYHOCTH W OOECTHEeYMBAEeT IIOCTAHOBKY MEPEUYHCICHHBIX B IporpamMme Mo (U3HMKE KIIOYEBBIX
JNEMOHCTpAIMM JUIsl MCCIeIOBAaHUSI U3y4aeMbIX SIBICHUM M MPOLIECCOB, SMIUPUUYECKUX U (PYHIAAMEHTaIbHBIX
3aKOHOB, X TEXHHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpymOBaHHWE IS YYEHHYECKHX TNPAKTHYECKUX paboT ¢opMupyercss B BHUIE
TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUMBAaeTCs B pacdyére OIHOTO0 KOMIUIEKTa Ha JBYX OOydYaroUIuXcs.
TemaTnueckue KOMIUIEKTHI J1a00paTOpPHOTO OOOpPYIOBAaHUS JIOJDKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M HU(POBBIX IPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJIE
M (POBBIX TaOOpPATOPHUH.

OCHOBHBIMU LEISIMH U3Y4EHUS (PU3UKHU B 001IEM 00pa30BaHUU SIBISIOTCS:

(dbopMupoBaHHEe HWHTEpeca W CTpeMJIeHHS OOydJarolmuxcs K HAyYHOMY M3Y4YEHHUIO MPUPOJBI, Pa3BUTHE HUX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPECTABICHUNA O HAYYHOM METO/€ MO3HAHUS U (POPMHUPOBAHUE HCCIIEOBATEIBCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSIM;

(¢hopMHpOBaHHE HAaydyHOTO MHPOBO33pEHHUS KaK pe3ylbTaTa HW3YyYeHUS OCHOB CTPOEHHS MaTepuu H
(yHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHe YMEHHH OOBICHATH SBJICHHS C HCIONB30BAaHHEM (PU3NYECKUX 3HAHUM M Hay4HBIX
JI0Ka3aTeNbCTB;

(dhopMupoBaHHE TPEICTABICHUNA O poid (U3UKH IS PAa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU H
TE€XHOJIOT .

JlocTrxeHne ATUX LieJel 00ecreuynBaeTCsl pelieHneM CIEAYIOIMX 3aJad B MPOIECCe M3ydeHUs Kypca
(bU3MKM Ha YpPOBHE CPEIHETO 00IIero 0Opa3oBaHus:

MPUOOpPETEHNE CHUCTEMbl 3HAHUN 00 OOMMX (QU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX, BKIOYAs
MEXaHHKY, MOJIEKYJIIPHYIO (PU3UKY, STEKTPOIUHAMHUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(DU3HKHY;
(hopMupoBaHHE YMEHUHN MPUMEHITh TEOPETHUECKHUE 3HAHUS U1 00BsICHEHUS (PU3MUYECKUX SBICHUI B MPUPOJIE
W TS TIPUHSITHS MPAKTUYCCKUX PEIICHUH B IIOBCEIHCBHOM KHU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IMYHbIX 33Ja4 C SBHO 3aJaHHON (U3MYECKOH Monenblo, 3ajaad,
M0JIpa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHue (PU3NYECKON MOJIETH, aJIeKBaTHOM YCIIOBUSM 3a/1a4H;
MOHMMaHUe (U3MUECKUX OCHOB W TIPUHIIMIIOB JEUCTBUS TEXHUYCCKUX YCTPOWCTB M TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BIMSHMS HAa OKPYKAIOILYIO CPENY;

OBJIaJICHUE METOJJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MIPOBECHUS (DU3MUECKHUX HKCIIEPUMEHTOB, aHAIN3a
U MHTEpIpeTaluy HHGOpMaInK, ONPeIeTIeHHs TOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysbTaTa;

CO3JIaHUE YCIIOBUM U pa3BUTHUS YMEHUN MPOECKTHO-UCCIIEI0BATEIBCKONU, TBOPYECKOU 1EATEIBHOCTH.

Ha wu3ydenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE CpeIHEro oOmiero oOpazoBaHus OTBOAMTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefient0), B 11 kmacce — 68 yacoB (2 yaca B HEZIETIO).

[Ipennaraemplii B mporpaMMe o (u3Mke NepeyeHb J1abOpaTOPHBIX M MPAKTHUYECKUX PabOT SBISETCS
PEKOMEHIOBaHHBIM, YYHTENb JIeJaeT BHIOOp MNpOBENCHHS J1Aa0OpAaTOPHBIX pabOT M OMBITOB C YYETOM
WHIWBHIYATBHBIX OCOOEHHOCTEH 00yJarOIIMXCS.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pasznen 1. du3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o npupoje. Haydynele MeToasl mO3HaHUsA OKpyXkarowmero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (U3NYECKUX SBICHUNA M TporeccoB. Haydnbsie runoressl. Ousnueckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pome u mecto ¢usuku B (GOPMHPOBAHUU COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.

Jlemoncmpayuu

Ananorossle U U(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHbIE JaTUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JnBrkeHHE. OTHOCHTENBHOCTh MEXaHW4YecKoro JABmxeHus. Cucrema
otcuéta. Tpaekropus.

[lepemerienue, CKOpoCTh (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOYKH, UX IMPOECKUUU HA OCH CUCTEMBI KoOopAuHAT. CIIOXKEHUE MepeMEICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEHHE. | 'paduKku 3aBUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MIEPEMEICHHS] MaTEPUAIbHON TOUKH OT BPEMEHHU.

CBoboaHoe najieHne. Y ckopeHue cBOOOAHOTO MaJAeHHUs.

KpuBonunerinoe nBuxeHue. JIBH>KEHME MATEpPUAIbHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEWHas CKOpocThb. llepuon u
gactora oOpamieHus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUJAOMETp, JIBHXKCHHE
CHapsJI0B, LIETIHbIE U PEMEHHBIE NIEPEJAUH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WIITIOCTPALs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lagenue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmroienue ABM>XeHUs Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHst CBOOOTHOTO MaICHUSI.

HamnpaBneHnue ckopocTH npu ABUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHMSI C LIENBIO ONPENEICHNS] MTHOBEHHONH CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXKAY  IMyTSAMH, NpOWJAEHHBIMH  TEJIOM  3a
MOCJIE/I0BATENIbHBIE pPAaBHBIE MPOMEXKYTKM BPEMEHU IMPH PABHOYCKOPEHHOM JBH)KEHHUH C
HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBuKeHUs IapuKa B BI3KOU KUJIKOCTH.

N3yuenue nBuxeHus teia, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocutensHOCTH [Manuies. [lepsslit 3akoH HeroToHA. MHEprnanpHbIe CUCTEMBI
OTCU€Ta.

Macca tenma. Cwma. Ilpuanun cyneprosunmu cui. Btopoit 3akon HerooTtona s
MartepuaabHOi Touku. Tpetuil 3akoH HploTOHA 7151 MaTepHAIbHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBast kocMuueckas CKOPOCTb.

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



Tpenue. Buabl Tpenust (1okosi, cCKoybkeHUs, kaueHus). Cuna TpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus mokos. Koaddumuent tpenus. Cuiia COMpoTUBICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[TocTymarenbHOE U BpaliaTeIbHOE ABMKEHNE a0COIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpauieHus. [lnedo cumbl. YcioBus paBHOBECHs
TBEPIOrO Tea.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MNPUMEHEHUE: MOJALIMIHUKY, JIBH)KCHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUHH.

CpaBHeHHME MacC B3aMMOJICUCTBYIOMIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHue cul.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JieOopMaIiim.

HeBecoMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHHUH.

CpaBHeHHE CHIT TPEHUS TTOKOS, KAUEHUS U CKOIBKECHHUS.

VYcnoBus paBHOBecus: TBEPAOTo Tea. Buabsl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenue nBukeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHA CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TEJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbBl COXpAHEHUA 8 MEXAHUKE

Nmmynsc MaTepuanbHOM TOYKH (T€Ja), CHCTEMBl MaTepUaIbHBIX TOYEK. VIMITyIIbC CHITBI 1
W3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUs UMITyJibca. PeakTUBHOE JBUKEHUE.

Pabota cunbl. MOIIHOCTE CHITHL.

Kunetnyeckass sHeprus MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHH KHHETUYECKOM
SHEPTHH.

[NotenuuanbHas sueprus. [loTeHnnanpHas Y3HEPrus yIpyro AeQopMHUPOBAHHON MPYKUHBL.
[ToTennmanpHas SHEPTH Tejla BOJIU3H MOBEPXHOCTH 3EMITH.

[loTeHnuanpHble U HEMOTEHIMAIbHBIE CHIBL. CBsi3b paOOThl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHWYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa M IIPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KOIEP, NPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexoxa moTeHMATBEHON SHEPTUU B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenne abCONIOTHO HEYNPYroro yaapa C MOMOMIBIO JABYX OJWHAKOBBIX HHUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHWYECKOW JHEpPruH Tella Ha
MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pasnen 3. Monekyasipaas ¢pusnka u TepMOJIMHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON TEOPUH M MX OMBITHOE 00OCHOBAHHE.
bpoynoBckoe nBmwxkenue. [duddys3msa. Xapakrtep HBWKEHHS W B3aWUMOJCHCTBUS YaCTHIL
BelecTBa. Mofenu CTPOSHHUS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBONCTB



BEILIIECTBA HA OCHOBE JTHX Mojened. Macca u pa3mepsl Mosiekyn. KonmuecTBo BeliecTsa.
[Tocrosinnast ABorajipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenascus.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUUECKON TEOpHH
uaeaJbHOro raza. AOcoNIOTHas Temreparypa Kak Mepa CpeJHed KHHETHYeCKOH »Hepruu
TEIUIOBOro JBWXKEHHMS dactull raza. Illkama temnepatyp KensBunHa. ['a3o0Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knanelipona. 3akon lanpToHa. M3ompouecchl B HJ€alIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe npeacraBieHne U30MPOIECCOB: U30TEPMa,
n30Xopa, n3odapa.

TexHuyeckue ycTpoHCcTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHEHUMN.

OmnbrTel 10 UG y3Un KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKEHHUS.

Mogens onbita llTepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUSL.

Mopaenb, HIUTIOCTPUPYIOLIAs MPUPOY IaBJICHUS ra3a Ha CTEHKU COCYa.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UEAIBHOTO ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

Ormpenenenrie Macchl BO3AyXa B KIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHuM 00bEMa
KOMHATBHI, IaBJICHUS U TEMIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCHMOCTH MEX/1y ITapaMeTpaMy COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cuctemMa. BHYTpeHHsAS >HEprusi TEPMOAMHAMHYECKOW CHUCTEMBI H
crocoObl e€ m3MeHeHus. KonmndyecTBo TemnoTsl U padota. BHyTpeHHSIsE SHEPTUsl 0JTHOATOMHOTO
ueanbHOro ra3a. Buael Terionepenayn: TeI0NPOBOAHOCTh, KOHBEKIUS, U3IyUeHHE. Y 1ebHas
TEMJI0EMKOCTh BelecTBa. KoanyecTBO TEmIOTh PH TeIIoONepeaaye.

[lonstme 00 ammabatHOM mpouecce. [lepBerit 3akoH TepMmoanHamuku. [IpumeHeHme
MEepPBOTro 3aKOHA TEPMOJUHAMUKY K u3ompoieccam. [ paduyeckas uHTeprperanus padoThI rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh IPOLIECCOB B IPUPOJIE.

Tennosbie MamuHebl. [IpuHimne! nqeiicTBrs TemoBbIX MamuH. [IpeobpazoBanus sHEprun B
TeIUIoBbIX MamuHax. Koagdunuent noneznoro aeictsus teruioBoil mamuubl. [Hukn Kaphuo u
ero Ko3((HUIMEHT MOJIE3HOr0 IeHCTBUA. DKOJIOTHYECKHE POOIEeMbl TeIIO3HEPTETUKH.

TexHuuyeckue ycTpoiicTBa U MPAKTUUYECKOE NPUMEHEHHWE: JABUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEH HSHEpruM Tejla IMPH COBEPLICHUHM palbOThI: BBUIET HMPOOKH U3
OYTBUIKM TIOJT JEHWCTBHEM C)KAaTOro BO3JyXa, HarpeBaHue 3(dupa B JATYHHOH TpyOKe IMyTEM
TpeHus (BUACOJICMOHCTPALINSA).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypbl) Tejia Ipy Terionepeaue.

OmnpIT 10 aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CTOPAHUS, PEAKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

M3Mmepenne ynenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHasT |
OTHOCUTEJIbHAS BJIAXKHOCTH Bo3Ayxa. HacelleHHbIl nap. YaenbHas TerioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHHUS.



Tsépnoe teno. Kpucrannuueckue u amopdHble Tesa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramnsl. CoBpemMeHHble MaTepuanbl. [lnaBineHune W kpucramumsanus. Y IeiapHas
TerioTa miasieHus. Cyomumanus.

VYpaBHeHHE TEIJIOBOTO OaraHca.

TexHnyeckue yCTpONCTBA M NPAKTUYECKOE IPHUMEHEHHUE: TUTPOMETP M IICHXPOMETP,
KaJIOpUMETP, TEXHOJIOTMM TOJY4YeHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIIE
HaHOMATEpHUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenne npyu NOHW>KEHHOM JaBJICHHUH.

Cnioco06bl U3MEpeHUs BIaXKHOCTH.

HaOntonenne HarpeBaHus U IUIaBJICHHS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHamMmnka

Tema 1. Dnekmpocmamuka

Onextpuzanusi Teia. OJEKTpUYecKui 3apsan. JlBa BuJa 3IEKTPUUYECKUX 3apsiiOB.
IIpoBoAHMKY, TUANEKTPUKH U NOJYIPOBOJIHUKH. 3AKOH COXPAHEHMSI DJIEKTPUUYECKOTO 3apsia.

Bzaumopeiicteue 3apspoB.  3akoH  Kynona. ToueuHblld  snexTpuyeckud  3aps.
Onextpuueckoe nose. HanpsokéHHocTe anekTpuueckoro nois. IlpuHnun cyneprnosunuun
ANEKTpUYECKUX Mosiel. JINHUK Hanps>KEHHOCTHU AJIEKTPUYECKOTO TTOJISL.

PaGora cunm oanektpoctatmuyeckoro mons. [lorennuman. Pa3HOCT  MOTEHIMAJIOB.
[IpoBOAHMKY U TUAIIEKTPUKU B AJIEKTPOCTATUYECKOM Mosie. JuanekTpruueckas MpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrus
3apsKEHHOT0 KOHJIEHCaTopa.

TexHnyeckue ycTpoicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, AJIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMMPOBAIbHBIN
arnmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIL ACHCTBUS JIIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE TI0JIE 3apsyKEHHBIX TEII.

[IpoBOIHMKY B AIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHUecKasl 3aIinTa.

JIMDNEeKTPUKHU B 3IEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHcATopa OT IUIOIIAAM IJIACTHH,
pacCTOSHUA MEKIY HUMH U TUAIEKTPUIECKON IPOHULAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 371eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwiii 3nexkmpuueckuii mok. Toxu ¢ paznuunvix cpedax

DNeKTpUYeCKU TOK. YCJIOBHSI CYLIECTBOBAHMS 3JIEKTPUYECKOro TOKa. MICTOUHMKM TOKa.
Cuna toka. [locToAHHBIN TOK.

Hanpspxenue. 3akon Oma J171s ydacTka LETH.

DnexTpuyeckoe COINIPOTHBJIICHUE. VY nensHoe COINPOTHUBIIEHUE BELIECTBA.
[locnenoBarensHOE, TapaIENbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pa6ora snexTpudeckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTb 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIIAsl CHJIa U BHYTPEHHEE COIPOTUBIIEHHE UCTOYHMKA TOKa. 3akoH OMa Jiist
MOJTHOM (3aMKHYTOH) 3JIeKTpruecKkoi ienu. KopoTkoe 3amMbIkaHUe.



DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHHS METAJUIOB
oT Temneparypbl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHass W TNpPUMECHas IPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CaoiictBa p—N-niepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DneKTpUueckuii TOK B pacTBOpaXx M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
Jqucconuanus. DIeKTPOIIn3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN pa3psaa. MoaHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M NpPaKTUUECKOE NPUMEHEHHE: aMIEepMETp, BOJBTMETP,
peocTaTr, HMCTOYHHKH TOKA, DJEKTPOHArPEBaTENbHbIE MPUOOPHI, 3IEKTPOOCBETHTEIbHbIC
pUOOPBI, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH MO, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
MIOJIYTIPOBOTHUKOBBIM TNOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSIKEHMUS.

3aBUCUMOCTh CONPOTHUBICHHUS LWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONEPEYHOI0 CEYEHUs U MaTepuaa.

CMer1aHHOE COEIMHEHUE NTPOBOIHUKOB.

[IpsiMoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpOoTKOE 3aMbIKaHHE TalIbBAHUYECKOTO
3JIEMEHTA U OLEHKA BHYTPEHHEI'O CONPOTHBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSAS POBOUMOCTh TUOJIA.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3yueHne cMeIanHOro COEMHEHUS Pe3UCTOPOB.

W3mepenue HNEKTPOABIDKYIIEH CHJIBI HCTOYHMKA TOKAa M €ro0  BHYTPEHHETO
COIIPOTHBIICHMUS.

Hab6mronenue snexrpomnusa.

Me:knpeaMeTHble CBSI3U

N3yuenune xypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C YYETOM
COJepXKATEIbHBIX MEXKIIPEIMETHBIX CBsI3€ C KypcaMH MaTeMaTWKH, OWOJIOTHUH, XHMUH,
reorpadvu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOT'O IO3HAHMSA:
SIBIICHWE, HayyHbId (akT, rumores3a, (Qu3nMyeckas BEIUYMHA, 3aKOH, Teopus, HaOII0JeHUeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHMH, JiMHeWHas (QyHKuus, napadoia,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOEKLUUU HA OCHU
KOOpJUHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKCHHE B KMBOW mpupoje, nuddysus, ocMoc, TerioooMeH
YKUBBIX OPraHU3MOB (BH[bI TEIIONEPENAYH, TEIJIOBOE PABHOBECUE), IIEKTPUUECKUE SIBJICHUS B
JKWBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHas Macca, TEMJIOBble CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M TIa30B, 3JIEKTPUYECKHE
CBOMCTBa METAJUIOB, JIEKTPOIUTHUYECKAs AUCCOLIMALINS, FAIbBaHHKA.

I'eoepaghus: B1a)XHOCTBh BO3[lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUe ABMKEHUM C UCIIOIB30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, MOAIMUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HUMITyJbCca B TEXHHUKE (pakerta,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOU
XOJIOAWIIBHUK, KOHIUIMOHEP, TEXHOJIOIUHU MOJIy4EHHs] COBPEMEHHBIX MaTepHUajoB, B TOM YHCIIE



HAaHOMAaTepuajaoB, W  HAHOTEXHOJOTMM,  JJIEKTPOCTATUYECKas  3allMTa,  3a36MIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHL,
QJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, rajJbBaHHUKa.

11 KUIIACC

Paznen 4. DiekTpoguHamMuka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKYUA

IlocrositHHble MarHWTHL. B3aumMozaeicTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe IoOJIe.
Bexrop maruutHOM MHAYKUIMHU. [IprHIMI Cyneprio3unyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHAyKuuy. KapTiHa TMHWM MarHUTHONM MHAYKIHAHU TOJIS IOCTOSIHHBIX MATHUTOB.

MarautHoe 1nojie IpOBOAHMKA ¢ TOKOM. KapTuHa JMMHMI MHAYKIMU MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOTrO NPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHHKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzaumozaeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAlIPABJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsDKEHHOM 4YacTHULbl B
OJTHOPOJTHOM MarHuTHOM moJjie. PabGora cunsl Jlopenua.

SIBneHue DIIEKTPOMAarHUTHOM MHAYKIMM. [lOTOK BEKTOpa MarHUTHOW WHIYKIUU.
ONEeKTPOABUKYIIAsl CHJIa MHIYKIUH. 3aKOH 3JIEKTpOMarHuTHOM uHAyKuuu dapanest.

BuxpeBoe anekTpudeckoe moisie. DIEKTPOABMKYIIAS CHJIa WHAYKUUU B IPOBOIHHKE,
JBUKYIIEMCS IIOCTYINATENbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NuaykTHBHOCTS. SIBIEHNE CAMOMHAYKLMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIYKIUH.

DHeprusi MarHUTHOT'O TOJISl KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUUECKOE TNPUMEHEHHUE: IIOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUTBI, EKTPOABUIaTENb, YCKOPUTEIN 3JIEMEHTAPHbBIX YaCTHLL, HUHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJI0HEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM IOJIEM.

JIMHUM MHAYKIIMA MAarHUTHOTO TIOJIS.

B3anMopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHME NEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHJIBI MHAYKLIHUU OT CKOPOCTU M3MEHEHMS] MarHUTHOTO
IIOTOKA.

SIBiieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHre MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

HccnenoBanue 1eHCTBUSA OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABiIeHUA 3JIEKTPOMArHUTHOM UHIYKLIHH.

Pa3nen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHbsle Kojiedanus

Konebarenpnast cucrema. CBOOOIHBIE MexaHWYECKHE KoyieOaHUsA. [apMoHHUYECKue
konebanusa. Ilepwon, dwacrota, ammautyga u (aza koneOanuii. I[IpyXUHHBI MasTHUK.
MatemaTrueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHX KojeOaHuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOIeOaHUSX.



KonebarenpHblit koHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIE KOJEOAaHUS B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJOTUSA MEXKIYy MEXaHWYEeCKMMH H  JJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTrUU B UACATBHOM KOleOaTeIhbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxarommx KojeOaHHsIX. BoIHYKICHHbIE MEXaHHUUECKHe KolleOaHUs.
Pe3onanc. BeiHyXaeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennsblil Tok. CHHYCOMIAIBHBIA NIEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUITBI TOKA M HAIIPSKESHHUS.

Tpanchopmarop. IlpousBoacTBO, mepenada U MOTPEOJICHUE DIEKTPHUSCKON IHEPTHH.
DKOJIOTUYECKHEe PUCKH TpPU TPOU3BOJACTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JJIEKTPUUYECKUA 3BOHOK,
reHepaTop NEePeMEHHOT0 TOKa, JIMHUU 3JIEKTporiepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTenbHON CUCTEMBI (TIPYKUHHBIA MM MaTeMaTHYECKUH
MasITHUK).

HabGmonenue 3atyxaroniux KoueOaHui.

HccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusl.

OcuumiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa W HANpsDKEHUS OT BPEMEHH)  JUIs
ANEKTPOMArHUTHBIX KOJieOaHuil.

Pe3onanc npu mociegoBaTeNIbHOM COEIUHEHUU PE3UCTOpPA, KATYIIKU WHIYKTUBHOCTH H
KOHJIeHCaTopa.

Mopenb TUHUYN AIEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaIBbIX KOJICOaHUH rpy3a HA HUTH OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mniepeMEHHOTO TOKa B ILEMH W3 TOCJIEIOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHble 60JIHbL

MexaHuyeckue BOJIHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTs pacpocTpaHeHUs!
u JiuHa BodHBL [lomepeunble W mpomosibHBIE BOJHBL HMHTepdepenumss u audpaxuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUS 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHranusi BekTopoB E, B, V B snekrpomarautHON BojHE. CBOWMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpelloMIICHHue, Noisapusanus, audpaxius, uHTepdepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHuuMIBl paguocBs3u U TeleBuaAeHUs. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEIUIMHE, paaap, paauoNpHEMHHK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpPOCTPAHECHUE TIOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmtomnieecs Teno Kak MICTOUYHUK 3BYKa.

Hab6nronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKHUX BOJIH.

HaGmronenue natepdepeHuu u 1udpakimu MEXaHUMIECKUX BOJTH.



3BYKOBOH p€30HaHC.

HaGmtonienne cBsI3M T'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOM M 4YacTOTOU
KOJIeOaHUI.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPakK€HUE, IMpPEJOMIICHHE,
nossspu3anus, nudpakuus, naTepdepeHIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. IIpsMosMHEHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOU Cpele.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUil B IIOCKOM
3epKaie.

[lpenomnenue cBera. 3aKoHBI MpeNOMJICHHA CBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroa MHOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucniepcus cBeta. CriokHbIN cocTaB Oemoro ceeta. L[Ber.

CoOuparonue M pacceuBarouie JHH3bL. ToHKas JuH3a. POKYyCHOE pacCTOSHUE U
ONTHYECKas Cuiia TOHKOW JUH3bL. [locTpoeHne n300pakeHuil B cOOUPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKOH JIMH3BL. Y BEJIMYCHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BomaoBass ontuka. WuTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUS
HaO0II0/ICHNS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOT'€PEHTHBIX UICTOYHHUKOB.

Hudpaxmus  cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKINOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuueckne yCTpOWCTBAa M TPAKTHYECKOE IMPHUMEHEHHE: OYKH, JIyna, (OoToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIIMOHHAS
pemETKA, TMOISAPOU/I.

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpocTpaHeHue, OTpaKEHHE M MpeioMieHue cBera. OnTuueckue
pUOOPEIL.

[lonmHOE BHyTpeHHEE oTpakeHne. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paykeHUI B IMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOTa.

Habmonenue untepdepeHyn cBera.

Hab6mronenue nudpakuun ceta.

HaGnronenue nucnepcuu cBeTa.

[Tonydenue criekTpa ¢ TOMONIBIO MPU3MBI.

[lony4yeHnue ciekTpa ¢ HOMOILBIO AU(PPAKITUOHHON PEIIETKH.

Hab6roienue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

N3mepenue nokazaress NpesoMIICHUs CTEKIA.

HccnenoBanue cBOMCTB H300paykeHUI B IMH3AX.

Hab6mronenue qucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crienMaJIbHON TEOPUH OTHOCUTEILHOCTH

['panuuBl MPUMEHMMOCTH KJIACCMYECKOM MeXaHWKH. llocTynaTsl crnenualbHONW TEOpPUHU
OTHOCUTEJIBHOCTA: HWHBAPUAHTHOCTb MOAYJA CKOPOCTH CBE€Ta B BaKyyme, NPUHLHII
OTHOCUTEILHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHIE BPEMEHU U COKPAILIEHUE JTUHBI.

DHEprus U UMITYJIbC PESITABUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPT U TTOKOS.



Pasznen 7. KBpanToBas ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®dotonbl. Popmyna [lnanka cBs3u dHEpruM (POTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYIIbC
¢doToHa.

OtkpeiTie u wucciaenoanue (orodadpdexkra. Omnbitel A. . CroneroBa. 3aKOHBI
¢doroaddexra. YpaBuenue DiiHmreitHa 1s porodddexra. «Kpacnas rpannna» porodddexra.

JlaBnenue cBeta. OnbiTel [1. H. JIeOenena.

XHUMUYECKOE JICMCTBHE CBETA.

TexHuyeckue yCTpoOiiCTBa M MpPaKTHUECKOE MpPUMEHEHHE: (OTOANEMEHT, (OTOAATUHK,
COJIHEUHas Oartapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodhdekTa.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pezepdopna mo paccesnuto o -uactuul. IInanerapnas
Mozenb atoma. [loctynarsl bopa. U3nyuenue u nornomeHnue GOTOHOB IpU MEpEXoje aToMa ¢
OJIHOTO YpOBHS JSHEpPrum Ha JApyrod. Buabl cnektpoB. CHekTp ypoBHEH DSHEpPrum aroma
BOJOPO/JIA.

Bonnosele cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynspHO-BOJIHOBON Ayanu3M.

CrioHTaHHOE U BBIHYKIEHHOE U3TTyYeHHE.

TexHnueckue ycTpoiicTBa W TNPAKTHUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHue JUIMHBI BOJIHBI J1a3€pa.

Habmoienne nuHeHyaThIX CIIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol

HabGmtonenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOEHHUA  sApa. OTtkpbiTHE
paanoakTuBHOCTH. OnbITH Pezepdopaa no onpeneneHuo cocTaBa paJuoaKTUBHOTO U3IIy4YEHUS.
CaoiictBa anb(a-, 6eta-, raMmma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBbIE OPTraHU3MBI.

OtkpeiTHe TpoToHa W HelTpoHa. Hykmonnas momens sigpa [eiizenOepra—liBaneHKo.
3apsin sanpa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DJIEKTPOHHBIN W TMO3UTPOHHBIA OeTa-pacman. ['amma-m3nydeHue. 3akoH
PaaroOaKTUBHOIO pacnaja.

DHeprus cBA3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol siapa.

Snepusle peakuuu. JleneHue U CUHTES SIED.

SAnepupiii  peaktop. TepmosnepHbii cuHTe3. [IpoOaeMbl W TMEPCNEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOTMUECKHUEe aCIIeKThI IEPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbI. OTKPBITHE TIO3UTPOHA.

MeTobl HaOMIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUII.

dynnaMeHTanpHbIE B3auMoeicTBus. EquHcTBO (hruzndeckoit KapTHHBI MHpa.

TexHuuyeckue ycTpoHCTBa M MpPaKTUYECKOE MPUMEHEHUE: J103UMETp, Kamepa BuibcoHa,
SJIEPHBIA peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLUX YaCTHII.



Yuenuueckui sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znea 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUUKH

Oranbel  pa3BUTUs  acTpoHoMuu. llpukiagHoe W MHMPOBO33PEHUECKOE  3HAUEHUE
aCTPOHOMHHU.

Bup 3Bé3aH0ro Heba. Co3Besnus, ApKue 3BE3bI, MIIAHETHI, UX BUAUMOE JIBUKCHHUE.

Conneunas cuctema.

Connue. Conneunast akTuBHOCTh. Mcrounuk snHeprum ConHua u 3BE3M. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPaJbHBIM KJIACC — CBETUMOCTbY». 3BE3MbI
[JIaBHOM T10CJIEI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» Ul 3BE3] TJIaBHOM
IIOCJIEJOBATENbHOCTH. BHyTpeHHee crpoeHne 3BE3n. CoBpeMEHHBbIE IPEACTABICHUS O
MIPOUCXOXACHUU U 3Boounu CosiHLa U 3BE3/1. DTaIlbl )KU3HU 3BE3I.

Mnineunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue n neuxenue Connua B ['anaktuke. Tumbl
rajgakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa66na. Pasberanue ramaktuk. Teopust
Bbonpmioro B3peiBa. PennkroBoe uznyyeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobieMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus

HabitoieHns HEeBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHHUN
JUISL OIIpEJIeNIEHUs MOJI0KEHHUs HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/1US
CeBepHOro noaymapus 1 sipKue 3BE3/bI.

Habmtonenus B Teneckon Jlynsl, manet, Mieunoro Ilytu.

O06o0marniee NOBTOpeHUE

Pone pu3MKM M acTPOHOMHM B SKOHOMHYECKOH, TEXHOJOTMUECKOM, COIMAIbHOM U
3THYECKON cdepax [eATeIbHOCTH uYeJoBeKa, pojb M MecTo (U3MKH M acTpOHOMHUU B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPa, poOJib (HU3UYECKOM Teopud B (HOPMHPOBAHUU
MpeicTaBIeHu 0 (U3MUecKoi KapTUHE MUPA, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJE.

MexnpeaMeTHble CBI3U

N3yuenne xypca ¢usuku 6azoBoro ypoBHsS B 11 Kiacce oOCyIIECTBISETCS C y4YETOM
COJepXKATEIbHBIX MEXIIPEIMETHBIX CBsI3€l € KypcaMH MaTeMaTUKH, OWOJIOTMH, XUMMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBS3aHHbIE C M3YYEHHUEM METOJOB HAy4YHOI'O IO3HAHMSA:
SIBJICHUE, HAy4yHBIA (hakT, rumore3a, (Qu3MYecKas BEIUYMHA, 3aKOH, TEOopus, HaOIOJIeHUE,
JKCIIEPUMEHT, MOEIUPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CHCTEMbl ypaBHEHHMU, TPUTOHOMETpUYECKHE (YHKIHHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMN Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
MIPU3HAKY 0100 TPEYTOJILHUKOB, ONpeAeeHIE IUIOMAAH IIOCKUX (GUryp u oobéma tei.

buonocusa: snekrpuueckue SBIEHUS B XUBOW NpUpOJE, KOJeOAaTeNbHbIE ABMKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHUS B XXUBOW NPUPOJE, ACUCTBHE paJUallMd Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPHABIX Tel,
MeXaHU3Mbl 00pa30BaHuUsl KPUCTAIUITMUECKOM pEIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIH, 3AJI€KH MArHUTHBIX Py, (GoTochEMKa 3eMHOM
ITOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHUM.

Texnonozus: TAHUU DIIEKTPOIIEpENay, FEHEPATOP MEPEMEHHOIO TOKA, HJIEKTPOJBUraTENb,
WHAYKIMOHHAS T[e4yb, pajap, pajAuONpUEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



NJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuebHoro mpenmera «®dusmka» Ha ypoOBHE CpelHEro oO0mero oOpa3oBaHUS
(6a30BBIi  YypOBEHB) JIOJDKHO  OOECNEYUTh JOCTHKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTANPCIMETHBIX U MMTPEAMETHBIX 06p330BaTeHBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS yuyeOHOro mpeamera «Pu3MKa» JOKHBI OTpaXaTb
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW IICHHOCTHBIX OpHMEHTAllui, T[O3UTUBHBIX BHYTPEHHHUX
yOeXKIeHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM  POCCHMCKOro  o0IuecTBa,
paciMpeHue >KU3HEHHOI'O OMbITa M OIbITa JESTENIbHOCTH B MPOILECCE pealln3allid OCHOBHBIX
HaIIpaBJIEHUH BOCIIMTATEIbHOMN JESITEIBHOCTH, B TOM YUCJIE B YACTH!

1) rpaxIaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MIUM  OOy4arollerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUHCKOro 00IIeCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUETIOBEYECKUX T'YMAHHUCTHUECKUX M JIEMOKPATUYECKHX
IIEHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO JESTENIHOCTh B HMHTEPECax TIPa)kIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJIEHUH B 00pa30BaTEIbHOM OpraHu3aluu;

YMEHHME B3aUMOJAEHCTBOBATh C COLUAJIBHBIMM HHCTUTYTAMM B COOTBETCTBUU C UX
(GYHKLIUSAMU U HA3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTH POCCUIUCKOM IPpa)KTaHCKOW MIEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIECHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKCHHAM POCCHHCKHX
y4E€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJI€ B I€SITEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOI'0 BKJIa/Ja B IOCTPOEHUE YCTOWYMBOIO OYAYILEro;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

JCTETHUYECKOE OTHOLIEHUE K MUPY, BKIIIOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoit HayKe;

5) Tpy/10BOr0 BOCIIMTAHUSI:

UHTEpEC K pa3IuyHbIM cdepaM NpodecCHOHATBHON JeATENIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyamylei
npodeccun u peanr3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0OPa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKU Ha
MPOTS)KEHUH BCEH JKU3HU,

6) 9K0JIOTHYEeCKOro BOCITUTAHMS:

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPbl, OCO3HAaHUE TJ00aJbHOrO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE M OCYLIECTBICHUE JEUCTBUI B OKPYXKAIOIIEW CpeAe Ha OCHOBE 3HAHMS
L[eJIe yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacHIMpeHue OMbITa JEATEeIbHOCTH HKOJIOTMYECKON HamnpaBlI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 PU3HKe;



7) HEHHOCTH HAYYHOT' 0 O3HAHMUSI:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHWE IICHHOCTH HAYYHOU JIEATEIBHOCTH, TOTOBHOCTH B TPOIIECCE M3YUEHUS (PU3UKU
OCYILECTBIISATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBeEpPcAJIbHbIE YUeOHbIE 1eHCTBUS
basoBble Jiornyeckue 1efcTBUA:

CaMOCTOSITENIbHO (pOpMynHpoBaTh U AaKTyaJU3UpOBaTh MpodieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEEIIATH 1eNIN AeSITeIbHOCTH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B paCCMATPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

paspabaTbIBaTh IUIAH peUIeHHs TPOOIEMBI C YUETOM aHAIN3a UMEIONINXCA MaTepUaAIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH COOTBETCTBUE DPE3YJIbTAaTOB IIEJISAM,
OIICHUBAThH PUCKHU MOCJIEACTBUI ESITEIILHOCTH;

KOOPJIUHUPOBATh M BBIMOIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX POOIIEM.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJIa/IeTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU W METOAaMHU (PU3UUECKOU
HayKU;

BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIIEOBATEIbCKON U MPOEKTHOM NEATeIbHOCTH B 00NacTu
(U3HUKHU, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY MTOMCKY METOJIOB PEIICHHUS 33134
(bU3MUECKOTo CoAepKaHusl, MPUMEHEHUIO Pa3InYHBIX METOI0B MO3HAHUS;

BJIAJIETh BHUJAMH JCATEILHOCTH TO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 HUHTEPIpETaluH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3IUYHBIX YYEeOHBIX CUTyallUsX, B TOM 4YHUCIE TMpHU
CO3JIJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJM3UPOBaTh 3a7ady, BbIABUTaTh
TUTIOTEe3y €€ pEeIIeHHs, HaXOIUTh apryMEHThl I JI0KAa3aTeIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATh TIOJIYYCHHBIE B XOJ€ pPEHICHUS 3aJaud pe3yibTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 33/Jaud B 0Opa30BATEIHHOU NESITEIBHOCTH, B
TOM YHCJIE TIPH U3YYCHUU (DU3ZHKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh PUOOPETEHHDIH OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HUKE B MPAKTHUYECKYIO 001aCTh KU3HEACATSILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIE€U, IIPEJIaraTh OPUTrHHATbHBIE TOAXObI U PELICHUS;

CTaBUTh MPOOJIEMBI U 3324, T0IYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIaJIeTh HaBBIKAMH MOJIydyeHUs UHopManuu (GU3MYECKOTO COAEPIKAHUS U3 MCTOUHUKOB
pa3HBIX THUIOB, CaMOCTOSITEBHO OCYIIECTBISATH MOMUCK, AaHalIW3, CHUCTEMATU3alMI0 |
WHTEPIIpETALNIO HHPOPMAIMK Pa3IUYHbIX BUIOB U (HOPM MpeICTaBICHUS;

OIICHUBAThH JOCTOBEPHOCTH HH(POpPMAIIHH;

HCIIOJIb30BaTh CpeACcTBa HHGOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHUH B
pEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUIl SPrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepexeHms], MPaBoOBbIX U
ATUYECKUX HOPM, HOPM HMH(DOPMAIIMOHHOW 0€301aCHOCTH;



Co3/1aBaTh TEKCThl (PU3UUYECKOTO COJAEpKaHMS B PA3JIMYHBIX Qopmarax ¢ ydE€ToM
Ha3HaueHus: MHopManmMu U 1ENEeBOM ayAMTOpUH, BBIOMpas ONTUMaJbHYIO (GopMy
IIPEICTABIEHUS U BU3yaIU3aL1u.

KoMMyHuKaTHBHBIC yHUBepcalbHbIe y4eOHbIC ICHCTBHUA:

OCYIIECTBIISAThH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOHMINKTHBIX CUTYAIlM U CMATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOKO TOUYKY 3pPEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHONU PaOOTHI;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX ACHCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 YIeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOM JESITENBbHOCTH, OPIraHU30BbIBaTH M KOOPJIMHUPOBATH
JNEUCTBUS MO €€ JOCTHIKEHMIO: COCTaBIATh IUIAH JACMCTBUN, pacHpelneisTb Poiad C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOr0 YYaCTHHKA KOMaHJbl B OOLIMI pe3ysibTaT
10 pa3paboTaHHBIM KPUTEPHUSIM;

IIpeIaraTb HOBBIE INPOEKTHI, OLCHMBATh WAECH C MO3ULIHUN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUYHBIX CUTYyallUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIISITh TMO3HABATENBHYIO IESATEIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBJIATH ITPOOJIEMBI, CTABUTh U JOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,

CaMOCTOSITEJIbBHO COCTABJISITh IUIAH PELICHUs PAacYE€THBIX M KAueCTBEHHBIX 3a7ad, IUIaH
BBITIOJIHCHHSI TIPAKTUYECKOM PabOThI C y4ETOM MMEIOIMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MO>XHOCTEH U MPEANIOYTEHNN;

JIaBaTh OIEHKY HOBBIM CHUTYaIIUSIM;

pacumpsTh paMKH y4eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHUH;

JejaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATH €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
peLIeHHE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIUU B 00JacTH (PU3UKH,
TTOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LIETSIM;

BJIaJIeTh HAaBBIKAMU [103HABATEIbHON pedIeKCcUr KaK OCO3HAHUS COBEPIIAEMbIX AEWCTBUN
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YNIHTATOB U OCHOBAHU;

HCIIOJIb30BaTh NPUEMBI peIeKCUU IJIs OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUSI 0 UX CHIXKEHUIO;

[IPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IIPU aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MPUHUMATH Ce0sl, MIOHUMAasi CBOU HEJOCTAaTKU M JOCTOUHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHAJIU3€ PE3YJIBTATOB JEATEIBbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B npouiecce nocTrkeHNs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTrPaMMBbI IO (pU3MKE 11
YPOBHSI CPEAHETO OOIIEro 00pa3oBaHUs Y OOYYaIONIMXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, Mpenoaraiomui copMUpOBaHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHON AMOITMOHAIBHON Cc(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIUpOBaHUs, BKJIFOYAIOILETO CaMOKOHTPO!JIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K HAMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEMJICHHWE K JOCTIDKCHHIO IIEIH M YCIEXy,
ONTHUMU3M, UHULIUATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSHHUE JAPYTHUX,
YUUTBHIBATD €T0 MPU OCYIIECTBICHUU OOIIEHHS], CHOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C APYTUMU
JTIOJBMHU, 3200TUTHCSI, IPOSIBIISATHE MHTEPEC U pa3pemiaTh KOH(IUKTHL

INPEIMETHBIE PE3YJIBTATHI

K konny oOyuenust B 10 kiacce mpeaMeTHble pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poyib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MMPA, B PA3BUTHH COBPEMEHHON TEXHHMKU M TEXHOJIOTMH, B NPAKTHUYECKOU
JEeATENBHOCTH JIIOEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YyYCHHBIX (DU3MUYECKHUX MOJENeH: MaTepHalibHas
TOYKa, MHEpIHalbHasl cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, UAEANbHBIM ra3, MOJEIN
CTPOEHHMsI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUUECKUHU 3apsi]l IPU pELICHUU
¢du3nvecKux 3a1ay;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BELIECTBA M DJIEKTPOAUHAMMKHU:
PaBHOMEPHOE M pABHOYCKOPEHHOE NPSIMOJIMHEMHOE MABM)KEHHE, CBOOOAHOE MajJeHHUE Tel,
JBIDKEHUE 110 OKPYXXHOCTH, MHEpLMs, B3auMojaelcTBue Ten, aupdys3us, OpoyHOBCKOe
JBUKEHHME, CTPOCHHUE XUAKOCTEH M TBEPABIX Tel, MU3MEHEHHE 00bEMA Tel MpH HarpeBaHUU
(oxJ1aXXIeHUM), TEIIOBOE paBHOBECHE, HCIIApEHUE, KOHIEHCAllUs, IJIaBJIeHHEe, KpUCTaIIM3alus,
KHUIIEHUE, BIA)XKHOCTh BO3/1yXa, IOBBINIEHUE JABJICHUS Ia3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJICKTPU3aLUs Tell,
B3aMMOJICHCTBHE 3apsJIOB;

OIMCHIBATh MEXAHUYECKOE JIBWKEHME, UCIOJNIb3YS (PU3NYECKHE BEIMYUHBI: KOOPIMHATA,
IIyTh, EPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUia, UMIYJIbC Teja, KMHETHYeCKas
SHEprus, MOTEHIMAIbHAs JHEPrusi, MeXaHudeckas paboTa, MEXaHW4ecKas MOIIHOCTb;, HpHU
ONMCAaHUU TPABWIbHO TPaKTOBaThb (U3MUECKHH CMBICI HCHOJB3YEMBIX BEJIWYHMH, HX
0003HAUEHMSI U €AMHHULIbI, HAXOAUTH (POPMYJIBbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUUHY
C IpYrUMH BEJINYMHAMY;

ONMCBHIBATb H3YYCHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHMS, HCIOJIb3Ys
¢u3nyeckue BEJIMYUHBL: JIaBJICHHE TIa3a, TeMIepaTypa, CpeIHss KUHETHYecKas JSHeprus
Xa0TUYECKOI0 JBWKCHUS MOJIEKYJ, CPEIHEKBAApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsISI dHeprus, padora rasa, Ko3(QQUIMEHT IOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEJIS; IPU OMUCAHUM MIPABUIIBHO TPAKTOBATh (PU3NUYECKHUN CMBICI UCIIOJIb3YEMbIX BEJIHYHH,
ux O0O0O3HAYeHWss W EIUHMIBI, HAXOIUTh (HOPMYJbl, CBA3BIBAIOLIME AAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIUYUHAM;

OIMCHIBATh M3YYCHHBIC JJIEKTPUYECKUE CBOWMCTBA BEIECTBA WM DIJIEKTPUYECKHUE SIBICHUS
(mporieccrl), UCHONB3YS (PU3UUECKHUE BEIMUMHBL: DJIEKTPUUYECKHH 3apsf], JIEKTpHYECcKoe MoJe,
HaIpsDKEHHOCTh  IIOJISA, IIOTCHLMAN, Pa3HOCTb IIOTEHLMAJOB; IIPU OINUCAaHWUU IPaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICT MCIOIB3YEMbIX BEJIWYMH, UX OOO3HAUCHHUS W EAMHUIIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE IaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMH BEJIUUNHAMUY;



aHaTU3UpPOBaTh (DU3UYECKHE MPOIECChl U SIBICHUS, UCHOJb3yd (U3NYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonst HptoToHa, 3aKk0oH coxpaHeHUS
MEXaHUYECKON 3HEPIUHU, 3aKOH COXPAaHEHUS! UMITYJIbCA, IPUHLUII CYNEPIO3ULIMN CUJI, TPUHLIUII
paBHOMNpPAaBUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JBHKECHHS
MOJIEKYJ1 C aOCOJIIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BbIPa)KEHUE U YCIIOBUS (IPaHUILIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIIUIIBI JICHCTBUS MAIIKUH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuuaTh ycaoBUs UX O€30I1aCHOTO MCIIOIb30BaHMsSI B IOBCETHEBHOM JKU3HU;

BBITOJIHATh SKCIEPUMEHTHI IO HWCCIIEOBAaHUIO (PU3MUECKUX SBICHUH M TIPOILIECCOB C
UCIOJb30BAHUEM MPSIMBIX M  KOCBEHHBIX HW3MEpPEHUH, HpuU 3TOM  (HOPMYIHPOBAThH
npobnemMy/3ajjady M TUNOTE3y Y4eOHOro OSKCIIepUMEHTa, CcoOupaTh yCTAaHOBKY U3
MIPEI0KEHHOT0 000pYyI0BaHUs, IPOBOIUTH ONBIT U (POPMYIIHUPOBATH BBIBOBI;

OCYIIECTBIISAT TpPSIMbIE W KOCBEHHBIE H3MEpEeHHs (U3UUECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKHU
MOTPEIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXIy (U3MYECKUMHU BEJIMYMHAMHU C HCIHOJIb30BAaHUEM
NpSMBIX HW3MEPEHUH, TPH OSTOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (PUKCHpPOBAaTh pPE3yJIbTaThl
MOJTy4EHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BHJE TaOJMIl U I'paUKOB, J1€1aTh BbIBOABI
10 pe3yJIbTaTaM MCCIICJOBaHMS;

cobmogaTh IpaBuiaa 0€30MacHOro TpyJda IpU NPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATEIIbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1ab0OpaTopHOro 000py0BaHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHON (U3NYECKON MOJENblo, HCIOJb3Ys
¢u3nyeckyre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/laud BHIOMPATh (PU3NUECKYIO
MOJIeNb, BBIACNATH (U3NYECKHE BEIMYMHBI W (OPMYIBI, HEOOXOAMMBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'O 3HaUeHUs (PU3MUECKOM BEIUYHHBI,

pemath KayecTBEHHbIE 3aJa4yM: BBICTPAWBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIETIOYKY
paccyXAeHuH ¢ Onopoil Ha U3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

WCIIOJIb30BaTh IMPU PpELIEHWH YYeOHbIX 3aJad COBPEMEHHbIE HMH(OpPMAIMOHHBIE
TEXHOJIOTUM JUI TNOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U NPEACTABICHUS Y4eOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaJIU3UPOBATh MOJydaeMyro HH(OpPMAIHIO;

MIPUBOJUTH NMPUMEPHI BKJIa/Ja POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHUE MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUA 10 (QU3UKE B TIOBCEAHEBHOW KHU3HU IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUHU C TPHUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMsI 310POBbsI U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 MIOBE/IEHUS B OKpYXKAOILEH cpesie;

paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH paboTy
IPYyNIbl, PALMOHAIBHO pacHpelneiaTh OOA3aHHOCTH W IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJApPTHBIX CUTYallUsAX, aJI€KBAaTHO OLIEHMBATh BKJIAJ KaX0I'O U3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMon IpoOIEMBI.

K xonny oOyuenust B 11 kiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHIM:

JIEMOHCTPUPOBATh HA MpPUMeEpax poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHUU COBPEMEHHOW TEXHHKHU U TE€XHOJOTHM, B MPAKTUYECKOM
JeSITETLHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATb TI'PAHMLBl TNPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJeNIel: TOYEeUHBbIN
NEKTPUYECKUN 3apsi, Jyd CBETAa, TOYEUYHBbIH HCTOYHUK CBETa, SAEpHAs MOJENb aroMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 si/ipa IIpH pelleHUH GU3NYECKUX 3a/1a4;



pacno3HaBaTh (PU3MYECKUE SBICHUS (TPOLECCH) U OOBSACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMHUKNA M KBAaHTOBOM (DM3HMKHU: DJIEKTPUUECKAsT MPOBOIUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE JEeHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWSA, JCHCTBUE MAarHUTHOTO TOJS Ha TPOBOAHUK C TOKOM W JABWXKYIIUWCA 3aps,
ANEKTPOMArHUTHBIE KOJICOAHHS M BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenoMiieHne, wWHTepepeHnus, AUPPaKus W TOJSIpHU3aIUsi CBETa, JUCIEPCHS CBeETa,
dotoanexTpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpO/la, €CTECTBEHHAs! U UCKYCCTBEHHAs paIuOAKTUBHOCTb;

OMUCHIBATh M3YyYEHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE, ONTHYECKHUE,
ANEKTPUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHHUS (TIPOLIECCHI),
UCTIONB3Ysl (M3WYECKHE BEIUYMHBI: DICKTPUUSCKUN 3apsi, CHUJa TOKa, OJIIEKTPUIECKOE
HampsHKeHUe, JIEKTPUIECKOe COMPOTUBIIEHUE, PA3HOCTh MOTEHIIUANIOB, JIEKTPOABIKYIIAs CUJa,
paboTa TOKa, MHIYKLMS MarHUTHOTO MoJsi, cuia Awmmepa, cwia JlopeHlla, WHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl JIEKTPUYECKOrO0 W MArHUTHOTO MOJIeH, MepUoJ MU YacToTa KosieOaHui B
KoJe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIECCE TApPMOHUYECKHX SJICKTPOMArHUTHBIX
KojeOaHul, (QOKyCHOE pacCTOsHME W ONTHYEeCKas CHWJa JIMH3bI, MPH OMHMCAHWUU IPABUIBHO
TPAKTOBAaTh (DU3MYECKHA CMBICT HCIIOJIB3YeMbIX BEIWYMH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (OPMYIIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

ONHCHIBATh W3YYCHHBIC KBAaHTOBBIC SBICHUS M TIPOIECCHI, HCIONB3yS (HU3HUECKHE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, SHEPrus W
UMITyIC  (OTOHA, TMEPUOJ| TOJypacmaaa, dHEPrusi CBSA3M ATOMHBIX sIep, TpPU OIHCAHUU
MPaBWIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIOIBb3YEMbIX BEIMYMH, WX OOO3HAYCHUS U
SVHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINC TAHHYIO (U3HUYECKYIO BEIWYMHY C JIPYTHMH
BEJIMUMHAMU, BBIYUCIIATH 3HaUCHUE (PHU3NIECKO BETUYHHBI,

aHAJTM3UPOBATh (HU3UUYECKUE TPOIECChl U SIBICHUS, UCTONB3Ys (DU3NYECKUE 3aKOHBI U
NpUHIMIBI: 3akoH OMa, 3aKOHBI TOCIEOBATEIBHOIO M MApaIEIbHOTO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHEHHE OWHITEeWHAa UIsi (GoTodddeKTa, 3aKOH COXPAHEHUS DSHEPruu, 3aKOH
COXpaHEHHMS WMIIYyJIbCa, 3aKOH COXPAHEHHs SJICKTPUUECKOro 3apsiia, 3aKOH COXpaHEHUS
MaccoBOr0 YHCIa, MOcTyaaThl bopa, 3aKOH pajnOaKTUBHOrO pacnaja, MpU 3TOM pPa3inyaTh
CJIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKCHHE W YCIOBUS (TpaHUIIBL,
00JacTH) IPUMEHUMOCTH;

OTIpEe/CIIATh, HANpaBlIEHHWE BEKTOpAa MHIYKIMM MArHUTHOTO TMOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTH U OMHCHIBATH H300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBITIOJIHSITh JKCIEPUMEHTHI 0 MCCIICIOBAHUIO (U3UYECKUX SIBJICHUW W TPOILECCOB C
WCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMpu 3TOM  (QOpMyIupoBaTh
npobneMy/3ajady W THUIOTE3y Y4eOHOTO OJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEATI0KEHHOTO 000PYIOBAHHUS, TPOBOAUTH OMBIT  (POPMYITUPOBATEH BHIBOIHI,

OCYIIECTBIISITh MpPSIMbIE W KOCBEHHBbIE H3MEpeHMs] (DU3MUECKUX BEJIWYHH, IPU 3ITOM
BBIOMpATh ONTUMANBHBI CHOCOO M3MEpEeHUsT W HCIOJIb30BaTh HM3BECTHBICE METOJBI OIEHKU
MOrPENTHOCTEN U3MEPEHUN;

MCCJIEeIOBATh 3aBUCUMOCTH (PH3UYECKUX BEJTMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IIpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YyJbTAThl MOJYYEHHOH 3aBUCUMOCTHU
(¢u3MUecKUx BENMYMH B BHUAEC TaOuuil U TpaduKOB, JelaTh BBIBOABI IO pe3ydbTaTam
HCCIeIOBaHUS;

cobmo1aTh MpaBwia O€30MacHOro TpyJda IMPU NPOBEACHUM HCCIEIOBAHUM B paMKax
y4eOHOro0 SKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOM W MNPOEKTHOM JIeATENBHOCTH C
WCIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOHCTB U JIA0OPATOPHOTO 00OPYIOBAHUS;



pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIONb3Ys
(u3nueckre 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJaud BHIOUPATh PU3NYECKYIO
MOJIeNlb, BBIACNATH (PU3NYECKHE BEIMYUHBI M (POPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHS,
IIpOBOIUTH paC‘—IéTBI " OOCHHUBATH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUCHUA (1)H3PI‘ICCKOI>'I BCJIINYNHBI;

pelaTh KauyeCTBEHHbIE 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUUBYIO IIETIOUKY
pacCyXJIeHHU ¢ OTIOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBJICHNUS,

UCIOJb30BaTh IPH pPEUIeHHHM Y4YeOHBIX 3aJad COBPEMEHHBbIE HH(OPMAIOHHBIE
TEXHOJOTHH [JIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALMU M IpeICTaBICHUS y4eOHOU u
HAyYHO-TIONMYJISIpHOW HMH(OpManuM, NOJYYSHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAIM3UPOBATH MOTy4aeMylo HHPOPMALIHIO;

OOBSICHATH TPUHIIMIIBI IEHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS MX O€30MacHOT0 UCTIOIB30BaHUS B IIOBCETHEBHOM KU3HU;

MPUBOJIUTH NPUMEPHI BKJIAJla POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MIPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BaTh TCOPETHUECKHE 3HAHHUA 10 (U3UKE B TIOBCEAHEBHOW KH3HU IS
oOecrieyeHns 0€30MacHOCTH MPHU OOpaIlleHHH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIS
COXpaHEHHUs 310pPOBbs U COOIIOAEHHS HOPM IKOJIOTUUECKOTO MIOBEJICHUS B OKPYIKAIOLLEH CPEIE;

paboTaTh B TPYIIIE C BHIOJHEHUEM PA3IMYHBIX COLUANBHBIX POJIEH, MIIaHUPOBATh paboTy
IpyNNbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U  IJIAaHUPOBATh JAESATENBHOCTh B
HECTaHJApPTHBIX CUTYalMsIX, aJI€KBATHO OIICHMBATh BKJIAJ Ka)XIOTO M3 YYACTHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOM MTPOOIIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe nojie. DIeKTpOMarHuTHas bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE

padoThbI padoTsI
pecypchl

du3nka — Hayka o oze.

1 H: HHBIG MIe{T(})]K bl H(I)IEII::HI?SI 1 bubmmorexa [JOK

ya A 06.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETO MUpa
Poinb u MecTo ¢puzuku B

5 (hOopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4yHOW KapTHUHBI MUDA, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON AeSITENFHOCTH JTIOICH
MexaHudeckoe OBUKEHUE.

3 OTHOCHTEIBHOCTHh MEXaHUYECKOTO 1 bubnuoreka [IOK
newxkenus. [lepemenienue, CKOpOCTb, 13.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE TIpsIMOSTMHEHHOE 1 bubnmoreka [JOK
IBIDKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnuorexa [IOK
JIBIJKCHHE 20.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE majieHre. Y CKopeHue 1 bubmuorexa [IOK
CBOOOIHOIO IaJEHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOEe nBUKECHUE.

7 JIBrm>keHne MaTepuaabHON TOUYKH 10 1 bubmorexa LOK

P 27.09.2023 = https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHoCTH ["anmuies. 1 bubmuoteka [IOK



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

HHepuuaibHble CUCTEMBI OTCUETA. 27.09.2023 |  https://m.edsoo.ru/ffOc3be8
Ilepseriit 3akoH HproToHA
Macca tena. Cuna. [lpunuun
9 CyIepIo3uLMK CUil. BTopoi 3akoH brbmorexa LIOK
. 04.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 11 MaTepuaabHOM TOUKH

10 Tpetnii 3axon HerotoHa ajis bubnunorexa LIOK
MaTepUaIbHBIX TOUEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMHUPHOTO TsArotenus. Cumna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

11.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0Oc3el8
Cuna tpenus. Korpdument tpenus.

13 Cuna CEHpOTI/IBHCI?I/Iq:I l']I-[pI/I I[BI/IE(GHI/II/I bubmorexa LIOK

18.10.2023 | https://m.edsoo.ru/ffOc3f76
TeJa B KUJIKOCTH WU Ta3e
[TocTynarenbHOE M BpallaTeabHOE

14 JBHKEHHE a0COTIOTHO TBEPIIOTO Tea. bu6mmorexka [IOK
MowmenT cuiibl. [Tneyo cumbl. YenaoBus 18.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeJIa
Nmmynsc MmaTepualbHON TOYKH,

15 CHCTEMBI MaTEPUAJIBHBIX TOYEK. bubnnorexa [IOK
Nmnynbe cuibl. 3aKOH COXpaHeHUs 25.10.2023 | https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTiuBHOE ABMXEHUE
PaGora 1 MOIITHOCTD CHJIBIL.

16 Kunernueckas sneprus bu6muoteka LIOK
MmarepuaibHON Touku. Teopema 06 25.10.2023 | https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KWHETHUYECKOIl SHeprun

17 [ToreHuunanbpHast SHEPTUSL. bubmuoteka [IOK



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
https://m.edsoo.ru/ff0c3f76
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[ToreHnManbHAast SHEPTHS YIPYTO
neGpopMUPOBAHHOM MPYKUHBI.
[TorennuanpHas SHEPTHs TeNa BOIU3U
MOBEPXHOCTH 3eMITN

08.11.2023

https://m.edsoo.ru/ffOc461a

18

[ToreHManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMOTCHIIMAJIBbHBIX CHUJI C USMCHCHUEM
MeXaHU4eCKOU SHEPTUU CUCTEMBI TCII.
3aKoH COXpaHEHUS MEXaHUYECKOI
SHEPTUU

08.11.2023

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGoparopnas pabota
«HccrnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE pacTKEHUS
PE3UHOBOTO KI'yTa

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpPaHEHHs B MEXaHUKE»

15.11.2023

15.11.2023

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

22.11.2023

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

22

XapakTep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUL] BEILIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEN
U TBEPIBIX TEN

22.11.2023

23

Macca monexyn. Konuuectso
BeniecTBa. [locrossHHas ABoraapo

29.11.2023

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana remneparyp

29.11.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

Uneanvusiii raz B MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHeHue MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTtypa Kak Mepa

26 cpeaHel KHHeTUYECKOW YHEPTHH bubnmoreka [JOK
JBUKEHHSI MOJIEKYJ. Y paBHEHUE 06.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akon JlasibToHa. ['a30BbIC 3aKOHBI 13.12.2023
JlabopaTtopHnas pabota

28 «HccnenoBanne 3aBUCHMOCTH MEXAY
napaMeTpamMu COCTOSIHUSI 13.12.2023
pa3pekeHHOTO raza»

29 Nzonporieccrl B uaeanibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe mpeICTaBICHHE 20.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crocoOrI €€ n3menenus. Komuuectso bubnmoreka [JOK
TETJIOTHI U paboTa. BHyTpeHHss 20.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPIUs OJJHOATOMHOTO UEaIHLHOTO
rasa

31 Buael Tenionepenaun brbmmorexa LIOK

27.12.2023 | https://m.edsoo.ru/ff0c5c36
VnenbHas TEMII0EMKOCTh BEIIECTBA.

32 KonnuecTBo TemnoTsl mpu bu6muoteka LIOK
Teruionepenaye. AanadbaTHbIii 27.12.2023  https://m.edsoo.ru/ff0c5c36
porecc

33 [lepBbIit 3aKOH TEPMOAMHAMUKH U €T0 bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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NPUMEHEHHE K H30IIPOLIeccaM 10.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpatumocTs mpoiieccoB B
34 npu g e. Bropoit I;aII(IOH bubmmorexa [IOK
PHPOJLE. BTOP 10.01.2024 = https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun aeiicteus u KITJ[ TermoBoit bubnmoreka [JOK
MaIluHbI 17.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/T 17.01.2024
37 DKoJ0ru4ecKre mpooIeMbl
TEIIOIHEPTETUKI 24.01.2024
38 O6o6mmarommii ypok «MoJeKysipHast bubnnoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY 24.01.2024 | https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexysipaas ¢pusrka. OCHOBBI bubmorexa LIOK
P ' 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmoteka LIOK
HcnapeHue u KuneHue 31.01.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENIbHAS
41 BJIAJKHOCTh BO31yxa. HackieHHbIi bubmorera [JOK
AR H 07.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
aMmopdHbIe Tea. AHU3OTPOITHS
42 CBOMCTB KpucTauioB. Kujakue bubmorexa LIOK
' 07.02.2024 | https://m.edsoo.ru/ff0c65f0
Kkpuctaybl. CoBpeMEHHbIE
MaTepHUAIBI
[InaBneHue M KpUCTAITU3AIINA.
43 VY aenpHas TEIUIOTA IJIABICHUS bubmmorexa LIOK
' 14.02.2024 | https://m.edsoo.ru/ff0c6708

Cyb6mumarnmst
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bubmuorexa [IOK

44
¥paBHeiie TeIoBoro bazanca 14.02.2024 | https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tel. JNeKTPUICCKUit
45 3apsa. JIBa BUlIa SJIEKTPUUECKUX bubmorexa LOK
PAA. A P 21.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOIHMKH, TUAICKTPUKH H
46 H(l:JI OBOJIHMKH 3a1f§H COXpaHCHHUS bubmmorexa [OK
YHPOBOA ' P 21.02.2024 |  https://m.edsoo.ru/ffOc6bce
ANEKTPUIECKOTO 3apsaa
B3aumopneiicTBue 3apsAa0B. 3aKOH
47 Kynona. ToueuHblii 5IeKTpUUECKUT bubmorera [JOK
YIOHd. P 28.02.2024 | https://m.edsoo.ru/ffOc6ces
3apsi
Hanps:k€HHOCTB 3JIEKTPUYECKOTO
48 nosi. [IpyuHuun cynepno3unun bubnnoreka [IOK
IEKTPUUECKUX MoneH. JInHuu 28.02.2024 = https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTUYECKOTO
49 nosst. [lorennuan. PazHocth bubmorexa [IOK
' ' 06.03.2024 | https://m.edsoo.ru/ff0c6f00
MTOTCHITUAJIOB
[TpoBOTHUKY M TUAJIEKTPUKH B
50 I-)JIpeKT I([)CTaTHtIeHCKOM HZIjIe bubmmorexa [OK
P ) 06.03.2024 | https://m.edsoo.ru/ff0c7018
Jmsnexkrpudeckasi MpOHUIIAEMOCTh
n bubnuorexa [JOK
1 . K
> meKTpoimKocts. Korericatop 13.03.2024 | https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 KOHJICHCATOpa. DHEPTHUS 3apSHKCHHOTO bubmorexa HOK
pa. JHEP P 13.03.2024 |  https:/m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlaGoparopnas pabora "M3mepenue
53 .. "
AMEKTPOEMKOCTH KOHJICHCATOPA 20.03.2024



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

54

[IpyuHIMn AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOI0 IIpUHTEpa.
DneKTpocTaTHUeCcKas 3alluTa.
3azemiieHHe AIIEKTPONPUOOPOB

20.03.2024

55

DNEKTPUUYECKUN TOK, YCIOBHUS €TO
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenue. 3akoH Oma 1ist
y4acTKa Lenu

03.04.2024

56

57

[TocnenoBarensHOE, MapaieasHOE,
CMEIIaHHOE COeIUHEHUE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3yueHne cMenaHHOTO COeIMHEHHS
PE3UCTOPOBY

PaboTa 1 MOITHOCTH IMEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

0.5

03.04.2024

10.04.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 11 MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJ1C uctouyHnka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUS

0.5

10.04.2024

butmmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKkTpoHHask IPOBOAUMOCTh TBEPIBIX
METaJUIOB. 3aBUCUMOCTb
COMPOTHUBIICHUSI METAJIJIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTh

17.04.2024

60

DNEKTPUYECKHUI TOK B BAKyyME.
CBoiicTBa AJIEKTPOHHBIX MTyYKOB

17.04.2024

61

[TomympoBogHUKH, UX COOCTBEHHAS U

but6mmoreka [IOK



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

pUMECHAs IPOBOAMMOCTE. CBOMCTBA 24.04.2024 | https://m.edsoo.ru/ffOc84ae
p—n-niepexona.
[ToxynpoBOIHUKOBBIE TPHOOPEI
DNEeKTpUYECKUN TOK B pacTBOpax u

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [IOK
DNEKTPONTUTHYECKAST JUCCOLIUAIIMS. 24.04.2024 | https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DNEeKTPUUECKHUM TOK B rasax.

63 CamocTosTenbHBIN U 1 bubmuorexa [IOK
HECaMOCTOSTEIILHBIN pa3psi. 08.05.2024 | https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnexTpudeckue IpudOpsI U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [IOK
npuMmenenue. [IpaBuna TexHuKu 08.05.2024 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O0600marommii ypok 1 bu6nunorexa [IOK
«INEKTPOIUHAMHKA» 15.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «2Qnekrpocraruka. [loctosHHbII 1 bubnmoreka [JOK
ANEKTpUIEeCKUi TOK. TokM B 15.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHblii ypok. KonTposbHas 1 bubnunorexa [IOK
pabora 1o Teme "DIeKTpouHaMHKa" 22.05.2024 = https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6o06maronuii ypok 1 bubnmnoreka [JOK
o reMaM 10 knacca 22.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edso0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenna. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas paboTa
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIeKTpOMarHuTHasi MHIYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHH DHEPTUU B UI€ATBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

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

17

IlepemenHsIil TOKk. CHHYCOUIAJIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICUCTBYIOIIIEE 3HAYECHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
reHeparopa epeMeHHOro ToKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnosnab3oBaHust
ANIEKTPOIHEPTUH B IOBCETHEBHOM
KU3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMarHUTHBIC BOJIHBI, UX
23 cBOiicTBa U ckopocTh. [llkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHne cBeTa. 3aKOHbI OTPAKECHUS
27 ceta. [locTpoenue nzodpakeHuit B bubamorexa [OK
) P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxeHnue. [IpenenbHblit bu6nmoreka [IOK
YI0JI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJIaCCUYECKOM MeXaHUKHU. IlocTymnarsl bu6morexa [LIOK
CIielIMaJIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 gacTUIBEL. CBI3b MacChl C DHEPTUEH U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



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

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
HOJINOTEKA
4l porospexta. Onbrrr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBuenue
42 SﬁHMTeqﬁ)Ha J(Ils)l(b(bOTOB(bg)eKTa bubmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanunia» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe qelcTBHE bubmorexa LHOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTosrnement, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM ONTHKHN) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
pOpAATOP t https://m.eds00.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTyaTHl bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenwne n ornomnienne GpoToHOB
48 Il I/I}ll'Iqe exole aTOMEIlH co Hc?;o OBHS bubmmorexa [JOK
P pexol o 8 P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
Bonnosrle cBoricTBa yacTull. BoiHbI
. . bubmuorexa [JOK
49 ne bpoits. KopnyckynspHo-BOTHOBO#M

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa no onpeneneHuto cocraa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd?2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEHUTPOHA.
Nzotombl. Anbda-pacna.
DEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SnepHbIi
peaktop. [IpobreMbl, MepCIEeKTHBEI,
AKOJIOTMUECKHUE aCTIEKThI SICPHOU
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpymisiii cton «®yHaaMeHTalIbHbIE
B3auMoAeucTBUI. EnMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

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

55

Bun 3Bé3gnoro Heba. Co3Besausi,
flpKI/Ie 3Bé3)II)I, IIJIaHETHI, UX BUIUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnaie. CoaHeuHas aKTUBHOCTb.
Hctounuk sueprun CosnHIa U 3BE3]



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

57

3BE31IbI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/BI TJIABHON
MocJjen0BaTeIbHOCTH. BHyTpeHHee
ctpoeHue 38€31. COBpeMEHHbIE
MPEACTaBICHUS O MPOUCXOKIECHUU U
spororiu CoTHIIA U 3BE3]

58

Muneunsii [Tyt — nama ["anakruka.
Ilonoxenne u npuxenue CosHIa B
lNanmakruke. I'anaktuku. YEpHbIE IBIPHI
B IIpax TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o006matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit reopun B GOpMHUPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdenrreBoit H.A., AkuinonepHoe o0uiectBo «M31aTenbcTBO

«[Ipocemienue»

METOINYECKHUE MATEPHUAJIbI J1JIs1 YYUTEJIA
https://rosuchebnik.ru/product/fizika-10-klass-bazovyy-uroven-uchebnik-

726436/

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HMHTEPHET
bu6mnorexa IJOK

https://ege.sdamgia.ru/



