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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpOBHE CpPEJHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TPeOOBaHUM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OT'OC
COO, a Ttakxke c y4y€roMm enepanbHONH paboueil mporpamMmbl BOCHHTAHUSA U
KOHIIENINK TpenojaBaHus ydeOHoro npeamera «®dusmka» B o0pa3zoBaTesbHBIX
OpraHU3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBaresbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (U3MKE HaAMpaBiIeHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
o0yueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOy4eHMs, a TaKXe YUYHUTHIBAET HEOOXOJWMOCTh PEATU3ALMH MEKIPEAMETHBIX
CBA3€M (U3MKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMH IpeameTramu. B Hel
OIPENETSIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUSI Kypca (PU3HMKHU: JIUYHOCTHBHIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0230BOM YPOBHE).

[Tporpamma no (pu3HKe BKIIOYAECT:

e IUIAHMpYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJILTATHI 110 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KauecTBe y4eOHOI0 MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWU 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3HKU — CUCTEMOOOPa3yIOMNN
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUW, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuUMeHeHUue (U3MYECKUX 3HAHUWA  ONpeAeNsieT  XapakTep M pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsSI HOBBIX MAaTEpPHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydaromuxcsd, B (OPMUPOBAHHE YMEHUU NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPU BBINOJIHEHUHU UMH YUEOHBIX HCCIIECOBAaHUM.

B ocHOBy kypca ¢u3WKu i YpPOBHS CpeaHero ooOmiero o0Opa3oBaHUs
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHLHIBI €ro
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3esioB (U3MUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEH MaTepuan Kypca (Qu3nku
oObeAMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHAIa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BUTHEM O0OIIeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEP)KAHMS, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0sIeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

CrepXHEBBIMHU DJIEMEHTaMHU Kypca (DU3UKM Ha ypOBHE CPETHETro OOIIEero
oOpa3oBaHus SBJSIOTCS (Gu3nueckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PUINYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MOPUPOJE, TpaHHUIlAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEMHO-AESTENbHOCTHBIN MOJX0JI B Kypce (U3UKU peain3yeTcsl Mpexie
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIbHOU NESITEIbHOCTH O0yYaroluXcCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpHBIX padoT,
KOTOpbIE B mporpamme mno (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
IpaKkTUYECKUX padoT. BhiAeneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
0o0pa3oBaTEIBHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAHHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecmeumBaeTcs  OBIAJACHHUE
OOy4YarOMIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEM (DU3MYECKMX BEJIWYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonpiioe BHUMaHHUE YIENAETCS PEHIEHUIO PACUYETHBIX M Kauy€CTBEHHBIX
3aaa4. [Ipu 3TOM 1 pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO
3aJJaHHOM (PU3UYECKON MOJIEIbIO, TTO3BOJISIIOIINE TPUMEHSTh U3YyUYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasena Kypca, TaKk M WMHTETPUPYS 3HAHUA W3
pa3HbIX pasnenoB. g KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHMs Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKUX SIBICHUW M TMPOIECCOB B OKPYKArOIIEH
KU3HH, TpeOyromue BhIOOpa (U3MYECKON MOAENHU ISl CUTYyalluu MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO £k maTepHaTbHO-
TEXHUYECKOMY OOECIEeUCeHHI0 Y4YeOHOro rporecca 0a30BBI ypOBEHb Kypca
(GU3UKH HA YPOBHE CpEeAHEro 00IIero o0pa3oBaHus JOKEH U3Y4aThCsl B YCIOBUAX
MpPEeIMETHOTO0 KaOWHeTa (U3WKK WA B YCIOBHUSX HMHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOrO IMKia. B kaOuHeTre (QU3MKU TOJKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyJOBaHWE JJI BBHITIOJHEHUS YKa3aHHBIX B
nporpamme mo (Qpu3uKe YUeHUYECKUX MPAKTUYECKUX PadbOT U JAEMOHCTPALMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMMe 1Mo (U3HKe KIIOYEBBIX JEMOHCTpAIMil AJis
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpymOBaHME IS YYCHUYECKHX TPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. Temarnueckue KOMIUIECKTHI
7a00paTopHOTO OOOPYNOBaHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS] (PU3UKHU B 00LIEM 00pa30BaHUU SBIISIFOTCA:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
W3YUYEHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CITOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPY KAIOUTNM SIBICHHUSM;

e (opMHupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3YUCHHS
OCHOB CTPOCHHSI MaTepuH U (PyHAAMEHTaIbHBIX 3aKOHOB (PH3UKU;

e (QopMupoBanue yMeHHN OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3MYeCcKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;

o (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKU A Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHA U TEXHOJOTHH.

JlocTikeHre 3TUX Lene oOecreynBaeTCsl pelieHneM CIeIyoNNX 3a1ad B

npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEIHETO O0IIero o0pa30BaHuUs:



e TMpuoOpeTeHHWe  CUCTEeMbl  3HaHUH 00  olOumx  (QuMyecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHHKY,
MOJICKYJIIpHYIO (PU3MKY, DSJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (¢opMupoBaHHWE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS Ui
OObsSICHEHUS (PUBMYECKUX SBJICHUNA B TPUPOAEC U JJid MPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCEAHEBHON KU3HU;

e OCBOEHME CHOCOOOB pELIECHUs pa3IuYHbIX 3aJa4 C SBHO 3aJaHHOMU
bu3nYecKol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIBLHOE
co3gaHue PU3MUECKO MOJIENH, aJIEKBATHON yCIOBHSIM 3aJ1a4H;

e TMOHUMaHHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMUSHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJIAQJICHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTanuu uHGOpMaIUu,
OIpEIENICHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATEILHOCTH.

Ha wu3ydenne ¢usuku (6a30BBII ypOBEHb) HAa YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemerii B mporpamMme M0 (QU3MKE TepeyeHb Jab0paToOpHBIX U
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeNeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXxcs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Pa3pgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa W TEOPUHM B MPOLECCE IO3HAHUSA IPUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBICHUNW M mpoueccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHBI U TeOpUH. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSI.

Ponb u mMecTto Gu3nku B (OPMUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MHPA, B TPAKTUUECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JaTYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKECHMUS.
Cucrema otcuéra. TpaekTopus.

[lepemerienne, CKOpOCTh (CpefHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJIMHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOe nBukeHue. [ 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IMyTH U MepeMeIIeHUs
MaTepUaibHONW TOYKU OT BPEMEHH.

CBoOomHOe azieHue. Y CKOpeHUe CBOOOTHOTO MaICHUS.

KpuBonuHenHoe  nBvkeHue. [IBuKEHHME  MaTepualbHOM TOYKM 11O
OKPY>KHOCTH C ITOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TMHEWHAS
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTenrHOE yCKOPEHUE.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUJKEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeIavun.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBaHue IBUKEHUIN C UCTIOIL30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenne aBukeHUs Tena, OPOIIEHHOTO IMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpanenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3ydeHre HEpaBHOMEPHOTO JABMKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY IyTAMH, MPONUJICHHBIMU TEJIOM 34
MOCTICIOBATEILHBIC PAaBHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABMKEHUS Teya, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IpuHnmn  otHOocutenbHOCTH  [amunes.  Ilepebid  3akoH  HproToHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uniuu cuil. Bropoi 3akon Herotona
JUTA MaTepUalibHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHus: CKOIBKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna COnpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU rase.

[TocTymarensHOE ¥ BpamaTeIbHOE IBIPKEHUE a0COIFOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. [lmedo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIIA.

TexHudeckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHune nHEpUUH.

CpaBHeHME MACC B3aUMOJICMCTBYIOLIUX TEJI.

Bropoit 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue aBuxkeHUs: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAIIHH.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO Tejla, HWMEIOLIETO OCh
BpaLICHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHukKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTepHUAIbHBIX TOYEK.
Nmnynbec CWIBI M1 U3MEHEHUE HMIYJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE IBUKEHUE.

PaGota cusibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUKM. Teopema 00 H3MEHEHHUH
KUHETUYECKOU IHEPTUH.

[TorennumanbHas JHEPrus. [TorenunanbHas SHEprus YIIpyro
nedhopMupoBaHHOW — mpykuHbL.  [loTeHImManpHas  SHeprust Teida  BOIU3U
MOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAJIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HETMIOTCHIUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUHU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckre yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexoa MOTEHIMALHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabomol

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrHUH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast u3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Auddysua. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUIL[ BewlecTBa. MOJEIn CTPOCHUs Ta30B, XUIKOCTEN U
TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Lenbcus.



Mogene upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACAIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEel KHUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KenbBuHa. I'a3oBbie 3akoHbI. YpaBHeHue MeHneneesa—Knamneipona.
3akoH [lanbrona. M30mponeccsl B UACaATLHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BellecTBa. ['paduueckoe mnpeAcTaBIEHHUE H3OMPOIECCOB: HU30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OmneiTel 10 MU PYy3UN KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO JABUKECHHUSI.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHMS UCAIBHOTO rasa,
U30IPOLECCHI.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEpPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHaMuKu

TepMmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U cTIOco0bI e€ n3mMeHeHusi. KonnuecTBo TermnoTsl U pabora. BHyTpeHH: s
SHEPrusi  OJHOATOMHOTO  HWJEajJbHOrO0  ra3a. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th Npu TEIIoNepeaye.

[Tonsitue 00 anmabatHomM mpouecce. IlepBbIi 3aKOH TEPMOJIMHAMHKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMHUKHU K u3ompoiieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtuMocTh IPOILIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  JEWCTBHST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanus HSHEpPruM B TEIUIOBBIX MammuHax. KoadduimeHT moae3Horo
nevictBua TemoBol mammHbl. [ukn KapHo u ero koad@duIMEHT MOJIE3HOTO
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Tella MPH COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM MOJ JEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue sgupa B
JaTYHHOU TpyOKe IMyTEM TpeHHs (BUAECOAEMOHCTPALINS).

N3meHeHue BHyTpEeHHEW SHEpTUM (TeMIlepaTyphl) Tea Ipy Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue yaenpbHONU TENI0EMKOCTH.

Tema 3. Aepecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u KoHJeHcarus. VcnapeHue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAs BIAXHOCTh BO3ayXa. HacelmieHHbld map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATypPbl KUTICHUSI OT 1aBJICHHUS.

Tépnoe Teno. Kpucramnmmueckue n amopdusie Terna. AHU3OTPOIUS CBOIMCTB
kpucramwioB. JKunkue xpucramisl. CoBpeMeHHble Marepuansl. [lnaBinenue u
KpUcTayui3aius. Y aenbHas Tersora miasienus. Cyonumarusi.

YpaBHeHuE TEMI0BOroO 0anaHca.

TexHUYecKrue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TUIPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJYYEHUSI COBPEMEHHBIX MAaTEpUajoOB, B
TOM YHUCJIE HAHOMATEpUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX NTAPOB.

Kunenue npyu NnoHM>KEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenune HarpeBanus U MIaBJIeHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3mepeHne OTHOCUTENIbHOM BIXXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
OnexTpuzauust Tell. OJIEKTpUYeCKHil 3apsn. J(Ba BuIa 3IEKTPUYECKUX
3apsa0B. [IpOBOJHUKH, TUANIEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AJIEKTPUYECKOIO 3apsja.
B3anmonerictBue 3apsaaoB. 3akoH Kyisona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpspk€HHOCTh  dnekrtpuueckoro moid.  [IpuHnun



CYIIEPIO3ULIAN DIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsyKEHHOCTH JJIEKTPUUYECKOTO
IOJISL.

PaGora cun  snekrtpocraruueckoro  mois.  [lorenmuman.  Pa3HocTh
NOTEHUUANOB. [IpOBOOHUMKM W AUANEKTPUKU B AJIEKTPOCTATUYECKOM  TOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKOCTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHu4yeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI,
3IIEKTPOMETp, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3anmopernicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIaau
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW MPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOTO TOKA.
Nctounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, apajuIeIbHOE, CMEIIAHHOE COEITMHEHNUE IIPOBOJHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABWKYILAsA CHJIA U BHYTPEHHEE COIMPOTUBICHHUE HMCTOYHHUKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpUueckoi nenu. KopoTkoe 3aMbIKaHueE.

DONEeKTpOHHAsT  MPOBOJAMMOCTh  TBEPJBIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHHKHY. CobOcTBeHHas 17§ IIpUMECHAas IIPOBOJUMOCTH
noJynpoBoIHUKOB. CBoiicTBa p—n-niepexoa. [1oaynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHME: aMIIepMETD,
BOJITMETP, PEOCTAaT, MCTOUYHUKH TOKa, ODJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CHitbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHUSI LUJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOJHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABMXKYIIEH cwuibl. KOpoTkoe 3aMbIKaHHE
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia M NPOBOJAUMOCTD BO3AyXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

M3MmepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHUKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmnronenue snexkTposiusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢gusuku 0a3oBoro yposHs B 10 kjacce ocylIecTBIsIETCS ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
Ouonornuu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIMUYMHA, 3aKOH,
Teopusl, HaOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE, MOIEIIb, U3MEPEHHE.

Mamemamuxka: pelieHUe CHUCTEMbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runep6osia, UxX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IPOECKLUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JBUKEHUE B KMBOW mpupoae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XUAKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAS IHUCCOIHAIINS,
raJIbBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHNE JBIKEHUH C HWCIOJIH30BAHUEM MEXaHW3MOB,
y4€T TpPeHHUS B TEXHHUKE, ITOIIMITHUKNA, HCIIOJb30BaHUE 3aKOHA COXpaHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), IBHUTATEIh BHYTPECHHETO
CropaHwus, mapoBas TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTEpPHANOB, B TOM 4YHCIC HAaHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUuTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEBATEIHHBIC IpuOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekTrpoauHamMuka

Tema 3. Macnummnoe noe. In1eKmMpoMacHUMHAA UHOYKUUS

[locTtossHHble  MarHuThl.  B3amMojeicTBHE€  MNOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. BekTop MarHUTHOM HWHAyKUuW. I[IpuHumn cynepno3unuu
MAarHuTHBIX MOJel. JIMHUM MarHuTHOM WHAYKUMH. KapTWHAa JWHWKA MarHUTHOU
WHyKIIUH TOJISI HOCTOSSHHBIX MarHUTOB.

MarnutHoe T1I0JIe MOPOBOJHMKA C TOKOM. KapThHa JWMHUNA WHIYKIAU
MAarHUTHOTO TOJISl JIJIMHHOTO TMPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTrBue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM moJjie. Pabota cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
MHOYKUAHW. OJIEKTPOABIKYIAs CHiIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHayknuu @apanes.

BuxpeBoe »aiekTpuyeckoe TmoJie. OIEKTPOJABIKYIIAs Cujla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAMOMHIYKIMHU. OJIEKTPOJBIKYILAS  CHia
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA M MPAKTUYECKOE TIPUMEHEHUE: TMOCTOSHHbBIC
MAarHUThl, JJEKTPOMArHUTHI, DJIEKTPOJBHUIATEIb, YCKOPUTEIU HIEMEHTAPHBIX
YaCTHIL], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MATHUTHBIM TIOJIEM.

JIvHMKM MHAYKIMYA MarHUTHOTO TOJIA.

B3aumopericteue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJINTA.

SIBrIeHME 3IIEKTPOMArHUTHON MHIAYKIIAH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JICKTPOABMXKYILEH CHIBI MHAYKIMU OT CKOPOCTH W3MECHEHMS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHAH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

M3ydeHre MarHuTHOTI'O IOJIA KaTYIIKU C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW WHAYKIUH.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHole Koaeoanus

Konebatenpnass  cucrema.  CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHUA.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($asza koieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTH4eCKUA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosie6anuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHuTHBIMU KoJjieOanusimu. @opmyna Tomcona. 3akoH COXpaHEHUSA
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aryxaroumx kojieOaHusX. BbIHYKIeHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHHUS.

Tpanchopmarop. IIpousBoacTBO, nepeaadya U MOTPeOICHUE AIEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKHE PUCKHU IIPU IPOU3BOJCTBE AIEKTpOdHEPrun. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: SIIEKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUU JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



HaOmnronenue 3aryxaromumx KojieOaHui.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

HabGmronenne pe3onanca.

CB0OOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) ISl
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpum mocienoBaTeNbHOM COEIMHEHWUU PE3UCTOPA, KATyLIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mogenpb TUHUM 3IEKTponepeaayn.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanne 3aBUCUMOCTH TIEPUOIA MaJbIX KOjeOaHUM rpy3a Ha HUTHU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnepoBanne IEpEeMEHHON0 TOKa B LENA U3 MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbBLE 60IHbL

Mexanuueckue BOJIHBIL, YCIOBHS pacnpoctpaHeHus. Ilepuoa. CkopocTtb
pacnpocTpaHeHuss W JuiMHa BOdHBL. [lomepeyHble W NPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u nudpaxiys MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3Iy4YEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekTpomarauutHoit BosHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHHUE, MpesIoMJIEHUE, ToJisipu3anus, Tudpaxuus,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3M€KTPOMArHUTHBIX BOJIH. [I[pruMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguOCBA3U U TeNeBUACHUA. Panqnonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JIMAarHOCTMKAa B TEXHUKE W MEAUIIUHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHHK 3BYKa.

HabGmronenne oTpakeHus U MPeJIoMIICHUS] MEXaHUYECKUX BOJIH.

HaoGmronenne uatephepeHunu U 1uppakiinii MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnroenrie cBSI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
MIpeIOMJICHUE, TTOISpHU3aIs, AU paKius, THTephepeHITHSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENHOE pacnpoCcTpaHEHUE CBETa B
oaHOpoaHOU cpexe. Jlyu cBera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeh
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl IMOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOe
pacCcTosiHME W ONTHYECKash cujia TOHKOW JuH3bl. [locTpoenue uzobOpaxkeHUil B
coOuparoux U pacceuBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBusi HabOmOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOJI0ICHUS
[VIaBHBIX ~MAaKCMMyMOB TpU MaJ€HUM MOHOXPOMAaTHUYECKOrO CBETa HA
TU(PPAKIIMOHHYIO PEHIETKY.

[Tongapuszanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pElIETKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE M TMPEIIOMIICHHE CBETA.
OnTuueckue mpuoOopHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHre. Moiesib CBETOBOA.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpoCKoIa, TeJecKona.

Hab6mronenune uatepdepeniinm cpera.

Habmronenne nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonmyyeHne cnekTpa ¢ TOMOLIBIO MPU3MBL.

[TonydeHnne ciekTpa ¢ MOMOIIBI0 TUPPAKIIHOHHON PEIIETKH.

HabGnronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul



W3mepenne nokasaress NperoMIIEHNs CTEKIIA.
HccnenoBanne cBONCTB N300pakeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISA CKOPOCTHU
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMIYJIHCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPrus
ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHEprun (HOTOHA C €T0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddexra. YpaBuenue DunmrTeitHa st hotodddexra. «KpacHas rpanuiia
dboToaddexra.

JlaBnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JICHCTBUE CBETA.

TexHaudeckue yCTpONCTBA W MPAKTHYECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETO GhoTodddexra.

CBeTomuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUO o -4acTHIL.
ILmanerapnas moxaens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB TpU TEpexo/e aTroMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Buisr
crekTpoB. CHEKTp ypOBHEW SHEPruu aToMa BOJIOPO/IaA.

BonnoBsie cBoiicTBa yactull. Bosiabsl ne bpoitnsa. KopryckynsipHO-BOTHOBOM
JTyaTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHaau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeHyaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomul

HaOmronenue nuHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paavoakTUBHOTO u3nydyeHus. CpoiicTBa anbda-, Oera-, ramma-u3ITy4yeHHs.
BnusiHuE pagr0aKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnag. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprusi CBSA3U HYKJIOHOB B siipe. SnepHbie cuibl. JedekT macchl spa.

SnepHsbie peakuuu. [leneHue u cUHTE3 sA1Ep.

SAnepnwrii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl M TEPCIIEKTHUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTrEeTUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAaOJIOIEHHSI U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3auMOieicTBUS. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHUE: JTI03UMETP, Kamepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLINX YaCTHULL.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, spkue 3BE3JBI, IUIAHETHI, UX BHUJIMMOE
JIBIDKCHHE.

ComnHeunas cucteMma.

Connne. ComHeuyHass akTUBHOCThb. McTounuk sHeprun CoyiHIA M 3BE3I.
3BE3/1bI, MX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CIEKTpaJbHBIM Kiacc —
CBETHUMOCTBE». 3BE31bI TJIABHOM IOCJIEAOBATEIILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIAaBHOW IMOCJIEIOBATENILHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpPEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii Ilyte — nama I'anaktuka. Ilonoxxenue u aBwxkeHue CosiHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U kBa3zapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PEIMKTOBOE U3IIyUYEHHUE.

MacimrtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUHN JJI ONPENCTICHHUS TTOI0XKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NoJymapus U ipkue 3BE3/1bl.

Hao6monenus B Teneckon JlyHbl, uradneT, Mieunoro [1yTu.

O0o01maro1Iee MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COIIMAJILHON M ATUYECKOU cepax MesTeIbHOCTH YeJIOBEKa, POJb M MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTUHE MHUPA, pOJib GU3HUUECKON TEOPUHU
B (GOpPMHPOBAHMU TPEACTABICHUNA O (PHUINYECKON KapTHHE MHpPA, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUIN O IPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHs B 11 kimacce oCyiecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJ0rMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, rumore3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPECHHE.

Mamemamuka: peumieHUE CUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCH KOOPIAWHAT, CIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, MPU3HAKU TOAOOUS TPEyTrOJbLHUKOB,
OTIpEJICIICHHE TUTONIA/IN TIOCKUX PUTYp U 00BhEMa Tell.

buonoeusa: »nextpuueckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTeabHbIC
JIBUOKEHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, NCUCTBUE
paaraly Ha )KUBbIC OPraHU3MBL.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKAsI CTPYKTypPa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIu3.



l'eocpagpua: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJIeKM MarHUTHBIX Py,
doTochEMKa 3eMHOI MOBEPXHOCTHU, MPECKA3aHNUE 3eMIICTPACEHUH.

Texnonozcua: JIAHUM DJIEKTPOIEpPENad, TIE€HEpaTop IEPEMEHHOI0 TOKa,
JJIEKTPOABUTATENb, WHAYKLIUOHHAA II€Yb, panap, pPajlUONpPUEMHHK, TEJIEBU3OD,
anTeHHa, TeiedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpenMera «®Du3MKa» HAa YPOBHE CPEIHEro OOIIETro
oOpa3oBaHus (6a30BbI YPOBEHB) MOJDKHO OOECTICUYHUTHh JOCTIIKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera «Pu3uKay JOIKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIHNX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B IMPOIECCE peaavu3alryd OCHOBHBIX HAMPaBJICHUMN
BOCITUTATEIIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO 4JI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUYETOBEYSCKMX T'yMAaHUCTHYECKUX M
JIEMOKPATUYECKUX 1IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
o0l1lecTBa, y4aCTBOBaTh B CAMOYIIPABICHUHU B 00pa30BaTeIbHONW OpPraHU3allNg;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBHU C
X QYHKIIUSIMHA ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NIaTPUOTHYECKOT 0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MMaTPUOTHU3MA,;

IIECHHOCTHOE OTHOIICHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHHWBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJE B
JEATEIbHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHHSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOUYAsl ICTETUKY HAYYHOT'O TBOPYECTBA,
MPUCYIIETOo (PU3NIECcKO HayKe;



S) TpyA0BOro BOCIIUTAHUS:

WHTEPEC K Pa3IMuHbIM cdepaMm npodhecCHOHATBHON ICATEIHHOCTHA, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiien mpodeccuu U peaan30oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GbU3UKY HA TIPOTSKEHUU BCEH JKU3HU,

6) PK0JIOrHYeCKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYPBl, OCO3HAHHME TI00aIBHOTO
XapakTepa SKOJOTUYECKHUX MPOOIeMm;

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHHU LEeJIed YCTOUYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HanpaBJIECHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAHUH MO0 (DU3UKE;

7) 1eHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKHU;

OCO3HAHUE UEHHOCTH HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B MpPOIECCE
u3ydeHus: (U3MKA  OCYIIECTBISATh  MPOEKTHYID M HCCIIEIOBATEIBCKYIO
JEATEeNIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIe YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUSA
ba3oBble 1ornyeckue AecTBU:
CaMOCTOATENTLHO  (OPMYJIHpPOBATH W aKTyalM3upoBaTh  MpoOIiieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCIATh IEMN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JOCTHKCHUS,
BBISIBIISAITh  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
buU3HYECKUX SBICHUSIX;
pa3pabaTheiBaTh TUIAH pEIIeHUs MPOoOJIeMbl ¢ YUETOM aHaIM3a WMEIOUTUXCS
MaTepHATBHBIX M HEMaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJIbTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACSITCIIBHOCTH;
KOOPJIMHUPOBaTh W  BBITIOJNIHATH pabOTy B  YCIOBHUSX  PEAITBHOTO,
BUPTYAJILHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeIbCcKue IeiiCTBUS:
BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMHU MOHSATHUSIMU M METOJaMHU
bu3HYecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN EATEbHOCTH
B o0nactu (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOHCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOIro COJIEp)KaHus, MPUMEHEHUIO0 pa3iINYHbIX
METO/I0B [TO3HAHUS,;

BJIAJETh BHJIAMH JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallUY, MPeoOpa3OBaHUI0 W MPHUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YKCJIE TIPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH  IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelieHUs, HaXOAUTh apryMEHTHl HJis JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBAaTh IOJIYYEHHBbIE B XOJ€ PEIICHHUs 3aJayd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYJIUPOBATH COOCTBEHHBbIE 3aJaul B 00pa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B MPAKTUYECKYIO 00JaCTh
KU3ZHEIEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJUIaraTh OpUruHAIbHBIC MOAXObI U PEIICHHUS;

CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIAJCTh HABBIKAMU TOJy4eHUs] WHPOpMaNuu (HU3NYECKOTO COJCPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBJISATh IOWCK, aHAJM3,
CHCTEMAaTH3allI0 M WHTEPIpeTalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIb30BaTh  CPEJCTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3alad ¢ coONroJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECYpCOCOEpEeKEeHHsI, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MaCHOCTH;

co3/aBaTh TEKCThl (PU3UUYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHAaYeHUs] UHPOPMALIUU U TEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMAIIbHYIO
(dbopMy mpeacTaBlIeHUs U BU3yaIU3alUu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHSA:
OCYILIECTBIIAThH OOIIEHNE HA YpoKaX (PM3UKH U BO BHEYPOUHOU €ATEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIMKTHBIX CUTyalludi W CMsI4aTh
KOH(DJIUKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHUS] C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W MUCIIOJB30BaTh MPEUMYILIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEHCTBUN C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YICHA KOJIJIEKTUBA;

MPUHUMATh €M  COBMECTHOM  JEATEIIbHOCTH, OPraHW30BbIBaTH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBJIATH IUIAH JCHUCTBU,
pacnpenensTh poiu ¢ Y4E€TOM MHEHHHM YYaCTHUKOB, OOCYXJaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIaJa U KaXKAOTO yYaCTHMKA KOMAaHIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[peJiaraTb HOBBIE TNPOEKTHI, OLEHHMBATh WAEU C NO3ULIUMHA HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIe YUeOHbIE HelCTBHSA
Camoopranu3amnus:

CaMOCTOSITENTFHO OCYIIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JAacCTH
GU3NKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABIISITh IUTAH PEIICHUS PACUETHBIX M KadyeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYaIIHSIM;

pacHIMpATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHHUC;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYJAUINH B 001acTH
(GU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B JESITEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJILTATOB IICIISIM;

BIAJCTh HABBIKAMH  TO3HABATEIBHON  pedJeKkcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOIECCOB, WX PpE3YyJIbTAaTOB U
OCHOBAHMUI;

WCITIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIEHKH CUTYyaIlud, BEIOOpa BEPHOTO
peIIeHMST;



yMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIICHUS IO WX
CHI)KCHHUIO;

NpPUHUMATh MOTHUBBI W apTryMEHTBHl JPYrUX TIPU aHalu3e pe3ybTaToB
NeSTeILHOCTH;

NPUHUMATH ce0sl, MOHNMasi CBOM HEJIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPU aHAIW3e pPe3yIbTaToOB
JeSITeNbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKH.

B mpormecce nocTwkeHUS TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oO1mero oOpa3oBaHUs Yy OO0ydaromuxcs
COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIUICKT, MpEeIoIararoIIni
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIILHOE
COCTOSIHH€, BUJICTh HAIPABICHUS PA3BUTHUS COOCTBEHHOW IMOIMOHAIBLHOU Chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHME, CIIOCOOHOCTh AaJanTUPOBAaThCA K
IMOIMOHAIEHBIM H3MEHEHHSIM H MTPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONIEH CTpEMJICHUE K JIOCTHKCHHIO LIEeTU U
yCTexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JICHCTBOBATh HCXOJS W3 CBOHX
BO3MO>KHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YUYUTHIBATH €r0 TPHU OCYIIECTBICHUHM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONICPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTD y 00YUaIOIIMXCSl YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKUA B (POPMHUPOBAHUU
COBPEMEHHONM HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (U3UYECKUX MOJICNICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHas CUCTeMa OTCUYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCATbHBIN ra3, MOJEIN CTPOEHUS T'a30B, JKUIKOCTEH U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIIeHUH PU3NYECKHX 3a]1ay;

pacro3HaBath (pusnueckue sABIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHHMs BEIECTBA U



ANEKTPOJIUHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JBI)KEHUE, CBOOOJHOE TMAJICHUE TN, JIBUKEHUE IO OKPYXKHOCTH, HWHEpLUs,
B3aumojericteue Ten, nuddys3us, OpOyHOBCKOE NBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell PU HarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBECHUE, MCMApPEHUE, KOHJCHCAlMs, IUIABJIICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIIEHUE JABIICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
COCyl€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHUMA Tra3a B H30Ipoleccax,
AIEKTPU3ALMS TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

ONKCHIBATh MEXAHUYECKOE JBIKCHUE, WCIONB3YS (DU3UYECKHUE BEITUYUHBI:
KOOpAWHATa, NIyTh, NEPEMEUIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
MMITYJIbC Te€Jla, KWHETUYECKasi dHEPTUs, MOTCHI[MAIbHAsl dHEPTUsi, MEXaHUYeCKas
paboTa, MeXaHMYECKash MOIINHOCTh; MPU OMNUCAHWU TMPABWIHHO TPAKTOBATH
(bU3HYEeCKUl CMBICTT HUCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYCHHUS U €IUHMUIIBI,
HAXOJUTh (OPMYJIbl, CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEJIMYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYCHHBIC TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCTIONIb3Ys (DU3MYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs] HEPTus XaOTHYECKOrO JIBMKEHHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOA((PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; NpPU ONUCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH MCHOJb3yEMbIX BEJIMYMH, HX
00O3HAUCHUST W CAWHWIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(u3nUecKyIo BEJIMYMHY C JPYyTUMH BEJIUYNHAM;

ONMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKHE
SABJICHUS (MPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYUHBI: JICKTPUUYECKUM 3apsi,
ANEKTPUYECKOE TOJIE, HAMPSKEHHOCTD MOJIs, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHM CMBICI HCIOJIb3YyEMBIX
BEIIMYMH, MX OOO3HAUYECHUS] W EJMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO0 (PM3UYECKYIO0 BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONB3YS (PU3HUECKUE
3aKOHBI M IPUHIUIBL: 3aKOH BCceMUpHOTO Tsrotenus, I, II u III 3akonbl HeroTOHA,
3aKOH COXPAHCHUSI MEXAaHUYECKOM DSHEPIuM, 3aKOH COXPAHEHUS WMIIYJIbCa,
NPUHLUN CYNEPHO3ULUA CHWJ, MPUHIUII PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJAPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUSI BEILECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBUKEHHS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoi, NMEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsAna, 3akoH KylloHa, mpu 3TOM pasiauyarh CIOBECHYIO
(GOpMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE W YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIMIBI JCHCTBUS  MAIlWH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHs MX OE30MACHOTO HCIIOJNb30BAHUS B
MMOBCEIHEBHOM KM3HU;

BBITIOJIHATh JKCIIEPUMEHTHI 0 UCCIENOBAHUIO (DU3UYECKUX SBICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3ajadyy M TUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OMBIT MU
bopMyIHpPOBaTH BIBOJIBI;

OCYIIECTBIISITh NMPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEITUYMH, TPU
TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN, NMPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcupoBaTh pe3yiabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUL U TpaUKOB, A€JaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BaHMUS;

coOJo1aTh MpaBuia 0E30MacHOr0 TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
paMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNIbCKOW UM MPOEKTHOU
NESTEIBHOCTH C HCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB U J1A0OPATOPHOTO
00opyTOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIENbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3MUECKHE BETUYHUHBI U (HOPMYIIH,
HEOOXOJUMbIE JUIsl €€ pellleHus, MPOBOJUTh PAcu€Thl M OLICHUBATh PEaJbHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3MUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUH C OMOpPOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBICHNUS,

UCIIOJB30BaTh  MpPH  pPELIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUU
Y NPEACTaBIICHUs YYEOHOW U HAyYHO-NOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyto HH(OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0e30NacCHOCTH MPU OOpaIIEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JUIsl COXPAHEHUsS 310pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOI0
MOBEJICHUS B OKPY>KaIOIIEH Cpejie;



paboTaTh B TpyNNe C BBHIIOJHEHUEM pA3JIMUHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbl, PalUOHATIBLHO paCHpeleisaTh OO0S3aHHOCTU U
IJIAHUPOBAThH JCSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMO TPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B NPAKTUYECKON AECATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YYUTBHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCINCH:
TOYECUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHBIN UCTOUYHHUK CBETA, SiJAEepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpH perieHuH (PU3NYECKux
3a/1ay4;

pacro3HaBaTh (QpU3MUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: DJIEKTPUUYECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUWS, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJCKTPOMArHUTHBIE KOJEOaHUs W
BOJIHBI, NPSIMOJIMHEHHOE PACIpPOCTPAHEHUE CBETA, OTPAKECHHUE, MPEIIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3alMS  CBETa, JUCIEPCHUS CBETa,
dotornexrpuaeckuit 3ddext (poroaddexT), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BelIeCTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), MCHONB3YS (U3UYECKUE BEIMYMHBI:
DIEKTPUYECKUM 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIDKYIIAsl Cuiia, paboTa TOKa,
MHIYKIUS MarHUTHOTO IOJs, cwia Awmmepa, cuna JlopeHna, WHIyKTUBHOCTB
KATYIIKH, JHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEPUOJI M YacToTa
KoneOaHuil B KonebaTenTpHOM KOHTYype, 3apsl M Ccuja TOKa B IpoIecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJie0aHWM, (OKYCHOE pACCTOSHUE U
ONTUYECKAs] CUJIAa JIMH3bI, MPU ONMHMCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKHI
CMBICJI HKCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUEHHs M EAUHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS U IMPOLIECCHI, HCHOJIb3Ys
(bu3nYecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypaciajia, SHEPTUs CBSI3U
aTOMHBIX SIIEp, NPU ONUCAHUM TMPABWIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS M EJIWHUIIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3BIBAIONINE JAHHYI0 (U3MUECKYI0 BEIUYMHY C JPYTUMH BeJIUYHMHAMH,
BBIYUCIIATh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHATU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SABJICHUS, UCMOIB3YS (PU3HUYECKUE
3aKOHBI ¥ MPUHIUINBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBLHOTO U MapaJIEILHOTO
COCOUHEHUSI MPOBOJHUKOB, 3aKOH J[xoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHA it GoTtorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsifia, 3aKOH COXPAHEHUsI MAaCCOBOr0 4ucia, moctyiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOEe BBIPAKEHHWE U YCJIOBHS (TpaHUIBl, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300pKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUNU WU
MPOIIECCOB C HCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopMmynupoBaTh MmpobOIeMy/3amadyy ¥ THUIOTE3y Y4YeOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPY/IOBaHHUSA, MPOBOJWUTH OIBIT U
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CMOCOO W3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIMYMH C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU DTOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpaduKoB, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJoaTh mpaBuia 0€30MacHOro TpyJa NpU MPOBEACHUM HCCIETOBAHUI B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECIOBATEIHCKON W TPOSKTHOU
NESTENHHOCTH C HCIOJB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1A0OPATOPHOIO
o0opy10BaHUS;

pemiaTth pacu€THble 3a7a4yd C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIHI,



HEoOXoauMble Jisi €€ pelIeHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATBbHOCTH
NOJIYYEHHOTO 3HAYEHUS (PU3HUECKON BEJINYUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUYUBYIO
LENOYKY PACCYXKIEHUI C ONOPOM HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznYecKue sIBJICHNUS,

UCIIOJI30BaTh  MpPU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUN
Y IPEICTABIICHUS YYEOHOW U HAyYHO-IOMYJIAPHON MH(POPMALIMH, MOTYUYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MallMH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MaCHOr0 MCIOIb30BaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME NPOLECCOB OKPYXKAIOIIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B IMOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH OOpallleHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
YCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
MOBEJICHUS B OKPYKaOIIEH Cpeie;

paboTaThb B TIpyNIE C BBINOJHEHUEM pa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBATh pabOTy TPYIIlbl, PaLMOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IIJJAHUPOBATH AESATEIBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJI€KBATHO OLICHUBATH
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM undposbie
Ne i/m P Kontpoabubsie IIpakTuyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. PUBUKA U METO/AbI HAYYHOI'O IO3HAHUSA
1.1 ®du3ukKa 1 METOAbI HAYYHOI'O [IO3HAHUS 2 brbmmorexa [TOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznean 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
29 JnHammxa 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 https://m.edsoo.ru/7f41b£72
Uroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 | bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnmnorexa [JOK

®a30BbIE IEPEXOABI

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




Uroro no pazaeny

Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpoCcTaTHKa

49 [TocTostHHBIN 2neKTpUYECKU TOK. TOKM B
’ Pa3IM4YHBIX Cpelax

Uroro no pazaeny
Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

KounuectBo yacos JIEKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM ungposbie
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTHO€ 1moJje. DIeKTPOMarHUTHAS 1 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
21 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnmnorexa [JOK
’ KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKHe U 3JIEKTPOMarHuTHbIE 5 | bubnuorexa [JOK
’ BOJIHEI https://m.edsoo.ru/7f41c97¢
b K
23 Onrnxa 10 3 Homoteka [IO
https://m.edsoo.ru/7f41c97c¢
Uroro no pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI CHIELIMATILHON TEOpUU
’ OTHOCHTEIBHOCTH

Uroro no pazpeny

Pa3znena 4. KBAHTOBAS ®U3UKA
4.1 OJIeMEHTHI KBAHTOBOUM ONTUKH

4.2 Crpoenue atoma

4 1

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

bubmnorexa [IOK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [{OK




4.3 ATOMHOE SApO

https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Uroro no pazaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 bubmorexa [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pasneny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHUE 4 ngjg;f;;grouiﬂlcgk
Wroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnnuectBo 4yacos DJICKTPOHHBIE
Ne Hara nugpoBbIe
Tema ypoka Kontpoabubie IIpakTuuyeckue p
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoTsbI padoTsbl
pecypchl
duznka — Hayka o MpUpoJIe.
Hayunslie MCT(}), bl HOEHBI.)HI/ISI 1 bubmmorexa TIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYKaIOIIero MUpa
Ponb 1 mecTo ¢pusuku B
(hopMHUPOBaHUH COBPEMEHHOM | bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON e TETbHOCTH JIFOIeH
MexaHuueckoe IBUKEHHUE.
OTHOCUTENIBHOCTh MEXaHUUECKOTO ] bubmuoreka [JOK
nerkeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NIpsIMOJIUHEITHOE | bu6nuoreka [IOK
JBUKCHHUE https://m.edsoo.ru/ff0c3620
PaBHOyCcKOpEeHHOE IPSIMOJIMHENHOE i bub6muoreka [IOK
JBHMKCHHUC https://m.edsoo.ru/ff0c372¢e
CBobOogHOe najzeHue. Y CKOpeHue | bu6mmoreka [{IOK
CBOOOHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe 1Br>XeHUE.
JIBM>KeHue MaTepualibHOW TOUYKH T10 1 bubmorexa [OK
P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[Tpunuun otHocutenbHocTH ["anues. 1 bubnmnorexa [JOK



10

11

12

13

14

15

16

17

NHeprmanbHble CUCTEMBI OTCYETA.
[Tepsriit 3akoH HeroTOHA

Macca tena. Cuna. [IpuHuun
Ccynepno3uiuu cui. Bropoit 3akoH
HproTtoHa 17151 MatepraibHOM TOUKHU

Tpetuit 3akon HerotoHa st
MaTepuaibHbIX TOUEK

3aKOH BCEMHUPHOTo TsaroteHus. Cuna
TskecTu. [lepBas kocmuueckas
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koagduuuent TpeHus.
Cua conpoTHBIICHUS TIPH IBHXKEHUH
TeJa B )KUIKOCTHU HJTU Ta3e

[ToctynarenbHOE U BpamaTeabHOE
JBUKEHHE a0COIIOTHO TBEPAOTO Tela.
Mowment cuisbl. Ilneuo cunsl. YciaoBus
paBHOBECHs TBEPIOIO Teja

Nmnynbc maTepuaabHOU TOUYKH,
CUCTEMbI MaTEpUAIIbHBIX TOYEK.
NmMnynbe cuiibl. 3aKOH COXPAHEHUS
uMITyJibca. PeakTuBHOE JIBHIKEHHE

PaGoTta u MOUTHOCTH CHUIIBIL.
Kunernueckas sHeprusi MaTepuaibHOR
Touku. Teopema 06 u3MeHEHUN
KMHETUYECKOU dSHEPIUU

IToteHnnuanbpHas OHCPIuUs.

https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3d00

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubnuoreka [JOK
https://m.edsoo.ru/ffOc41a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c43d6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK




18

[ToTennmanbHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHO MPYKUHBI.
[ToTenuuanbHas 3Heprus tena BOIU3U
MIOBEPXHOCTU 3EMIIN

[ToTeHuuanbHbIe U HEMOTEHIMAIbHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruu

https://m.edsoo.ru/ffOc461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

23

24

Jlabopartopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHCHHEM MEXaHHUECKOW IHEPTUN
TeJa Ha MPUMEPE PACTHKCHHUS
PE3UHOBOTO KI'yTa

KonTponbhas pabota no teme
«Kunematuka. JIlnaamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

XapakTep JBUKEHUS U
B3aNMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuecTo
Bemiecta. [locTtostHHas ABoraapo

TemnnoBoe paBHOBecue. TeMneparypa
u e€ usMmepenue. lllkana remmeparyp

bubmnoreka [JOK
https://m.edsoo.ru/ffOc4b74

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




Henscus

WUneansueiii raz B MKT. OcHoBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON DHEPIUU bubmuotexa [JOK
JBYO)KEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
Menpeneesa-Knaneiipona
27 3axoH JlanpToHa. ['a30BBIe 3aKOHBI
Jlaboparopnas paboTa
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
rnapameTpamMu COCTOSIHUS
Pa3pexKEHHOTO ra3an
79 N3omnponeccel B HI€aTbHOM Tra3e u ux bubnuoreka [JOK
rpaduyecKoe MpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpennss sueprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3meHeHus. KoandaecTro bubmmoreka [JOK
TEIUI0THI U paboTa. BHyTpeHH 4 https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOI'O UJI€aJTbHOTO
rasa
31 Bune! reruionepenaun bubnnorexa LIOK
https://m.edsoo.ru/ffOc5c36
VY nenbHas TEIUIOEMKOCTH BELIECTBA.
32 KonuuecTBo Temiorsl npu bubmmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadaTHbIA MPOIecc
13 IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 bu6muoreka [IOK
MIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
34 Heob6patumocTs nporieccoB B bubmuorexa [JOK




npupoae. Bropoii 3akoH
TEPMOJIUHAMUKHU

[punnun aeiicteus u KIIJ{ rennosoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MAaIIHBI https://m.edsoo.ru/ff0c600a

36 Mukn Kapno u ero KITI

37 DKOJI0ru4ecKue mpooIeMbl
TETJIOOHEPTETUKU

18 O6o06matomuit ypok « MonekysipHast bu6nuoreka [IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas pabota mo teme

39 «Monexynspnas ¢pusuka. OCHOBBI bubmmorexa HOK

yAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKU»

40 [TapooOpa3zoBaHue U KOHJEHCALIUS. bu6mmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGcCooTHAs 1 OTHOCHUTEIIbHAS

41 BJIAKHOCTh BO3/1yXa. HachleHHbIN bubmorexa [TOK

AYRE. TACHI https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u

42 amopdHbIe Tena. AHU30TPONHS bub6nuoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ffO0c65f0
kpuctauibl. COBpeMEHHbIE MaTEPHAITBI
[1naBnenue u KpUcTaIU3ALIIHSL.

but6mmoreka [JOK
43 VY enpHas TEMIOTA IUIABJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarus
bu6nunoreka [JOK
44 YpaBHEeHHE TEIUIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aius Teu. DIEKTPUUECKU bubnuotexa [JOK

3apsa. HBa BH A SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc




3apsiioB

[IpoBOIHUKHU, AUIIEKTPUKHU U

46 MOJYNPOBOIHUKH. 3aKOH COXpPAHECHUS bubmorexa HOK
YHpOBOA ) p https://m.edsoo.ru/ffO0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aunmogeiictBue 3aps10B. 3aKoH
. . bu6nmoreka [IOK
47 Kynona. ToueuHslil 31eKTpUYECKUi
https://m.edsoo.ru/ffOc6ce4d
3apan
Hanpsok€HHOCTB 2JIEKTPUUECKOTO
43 nosi. [IpuHDun cynepno3sunuu bubnmnorexa [JOK
AJIEKTPUUYECKUX TTosieH. JInauun https://m.edsoo.ru/ffOc6df2
HaIPSHKEHHOCTH
PaboTa cuit aieKTpocTaTHuecKoro
49 noss. [lorenuuan. PazHocts bubmorexa [OK
i . https://m.edsoo.ru/ff0c6f00
MTOTCHITUAJIOB
[IpoBOIHHUKY 1 TUIJICKTPUKHU B
50 3JIp€KT OCTaTHYECKOM HOI.:IG bubmorexa HOK
p ' https://m.edsoo.ru/ff0c7018
JuanexTpudeckasi IpOHUIIAEMOCTD
bubmuoreka [JOK
51 DnekTpoémkocTh. Konnencaro
™ A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsiKEHHOTO bubmorexa [TOK
A pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Jlaboparopuas padota "H3mepeHue
AIEKTPOEMKOCTH KOHAeHcaTopa"
[TpunIMn NEHCTBUS U MPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBAIBLHOTO

anmapara, CTpyHHOr0 IpUHTEpA.
DneKTpocTaTHYeCcKas 3aluTa.



55

56

57

3azeMiIeHHE HIIEKTPOIPUOOPOB

DNEKTpUUYECKUH TOK, YCIIOBUS €TI0
cymiectBoBanus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenne. 3akon OMa ist
ydacTkKa Lenu

ITocnenoBarenbHOE, AapaIENbHOE,
CMEIIaHHOE COETMHEHNE
npoBoHUKOB. JlaboparopHas paboTa
«M3ydeHune cMeanHOTO COSMHEHUS
PE3UCTOPOB»

PaboTa 1 MOIITHOCTB AMEKTPHUYECKOTO
Toka. 3akoH Jlxxoyins-Jlenna

0.5

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

59

60

61

3axon OMa 171 TOJTHOM (3aMKHYTOI)
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctouyHnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHHS

PezepBHblii ypok. KonTposbHas
pabota no Teme "DnekTpoanHamuka" /
Bcepoccuiickas mpoBepouHas paboTa

O6o0maromuii ypok
«InexTpoauHaMmukay / Beepoccuiickas
MpoBepoyHas pabora

DNeKTpOHHAs! TPOBOIUMOCTh TBEPABIX
METaJIJIOB. 3aBUCUMOCTD
COTIPOTHUBJICHHUS METAJIJIOB OT
Temrneparypbl. CBepXIIpOBOJIUMOCTh

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be




DNeKTpUUYECKU TOK B BaKyyMe.

62 . 1
CBolicTBa 3JIEKTPOHHBIX ITy4YKOB
[TomynpoBoIHUKY, UX COOCTBEHHAS U

63 IpUMecHas poBoAuMocTh. CBoiicTBa | bu6mmoreka [IOK
p—n-nepexoaa. [lonynpoBoaHNKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEKTpUUYECKUI TOK B pacTBOpPax U

64 pacIuiaBax 3JIEKTPOJIMTOB. | bubnuoreka IIOK
DNEeKTPOIUTUYECKAs] AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIIn3
DNEKTpUUYECKUN TOK B rasax.

65 CamocCTOSTeTbHBIN U | bubnuoreka [JOK
HECAMOCTOSTENbHBIN pa3pan. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpuueckue npudopsl u

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6nuoreka [IOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
KonTtponbHas pabota mo teme

67 «Qnekrpocratuka. [locrosHHbIN ] bu6nuoreka [IOK
aeKTpUdecKuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpPeaaxX»

68 PesepBHbIi ypok. O600aronuii ypok | bu6muoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
[
Jlj;_n Tema ypoka Bcero Kontpoabubie  Iparkririeckie il:;:eﬂl/lﬂ ;lgg)al;zi:;eenbﬂble
padoThI padoThbI pecypenI
[TocTOsIHHBIE MarHUTHI U X
B3aUMO/JIecTBHE. MarHUTHOE ToJIE. | bubmuoreka [JOK
Bektop MaruuTHOM MHAYKUUH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MarnuTHoO€ 1oje NpOBOJHUKA C
ToKOM. OnbIT Opcreaa. | bubnnorexa HOK
BzaumoneincTeue npoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue 1 1 bubnuorexa [IOK
MardUTHOTO IMOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ ToOkOM. Cuiia Amriepa.
JlaboparopHas paboTa 1 1 bubnuorexa [IOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBME MAarHUTHOTO TIOJIST HA
JIBIOKYIIYIOCS 3apSDKEHHYIO YaCTHILY. | bubnunorexa [IOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast UHAyKus. [Totok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM




nHaykuun @apanes
JlaboparopHast paboTa
«HMccnenoBanue siBIEHUS
AIIEKTPOMArHUTHON MHIYKIIUN

NHnykTuBHOCTD. SIBIIEHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKU C
TOKOM. DJIEKTPOMarHUTHOE T10JI€

TexHuueckue yCTponuCTBa U UX
IIPUMEHEHNE: IOCTOSIHHBIE MAarHUTHI,
3JICKTPOMArHUThI, 3JIEKTPOABUTATEb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
VWHIYKIMOHHAS I1eYb

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

O6o06maromuii ypok «Marautaoe
noJie. DIeKTPOMArHUTHAS MHTYKIIUSD
KonTponbHas padota no teme
«MaramTHoe 10Je.
DNeKTpOMarHuTHAs UHAYKIIHSD)

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcab82

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcad58

12

13

14

CB00OOIHBIE MEXAHUYECKHUE
KoJjebanus. 'apmonnueckue
KoJieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBparenue s3Heprun
JlaGopaTtopHnas pabota
«HccnegoBanue 3aBUCUMOCTHU
nepro/ia MajbIx KojaebaHuii rpy3a Ha
HUTH OT JIJTAHBI HUTH U MaCCHI TPy3a»

KonebatenbHblil koHTYp. CBOOOIHBIE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcaf06

bubnnoreka IHOK
https://m.edsoo.ru/ff0cb820




15

16

SJICKTPOMArHuTHBLIC KOJICOaHHS B
nacaJbHOM KoJIEOaTEIbHOM KOHTYpPC.
AmnHanorus MCKAY MCXaHUYCCKNMU U
QJICKTPOMAariuTHbIMH KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrUur B UCAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

[IpencrasieHue o 3aTyxaromux
KosieOaHusX. BeIHYKIEHHBIS
MeXaHHUeCKHe Kojicbanus. Pe3oHanc.
BrIHYXI€HHBIE JIEKTPOMArHUTHBIE
KoJIEOaHHS

bub6nnoreka IIOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

18

19

20

[lepemennsbiit Tok. CUHYyCOUJAJIbHBII
MEPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOTO TOKA. AMIUIUTYTHOE 1
JICUCTBYIOIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

Tpanchopmarop. [Ipoussoactso,
nepeaaya v notpediieHue
3JIEKTPUYECKON SHEPTUN

YCTpOoUCTBO U IPAKTUUYECKOE
IIPUMEHEHUE IEKTPUUECKOr0 3BOHKA,
reHeparopa nepeMeHHOro TOKa,
JIMHHN 3JIeKTponepeaayd

DKOJIOTHYECKUE PUCKU TTPU
MIPOU3BOCTBE JIEKTPOIHEPTUH.
Kynbsrypa ucnonszoBanus
3JIEKTPOIHEPIUH B IOBCEAHEBHOMN
KU3HU

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cc324




MexaHn4eckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

Bbu6morexa [JOK

21 pacrnpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U NPOAOJIbHBIE BOJIHbI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNIeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [Ikana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMATHUTHBIX BOJIH
[IpuHUMIIBI paguOCBA3U U
24 teneBuacHusA. PazButue cpeacts
cBs3u. Paguonokanus
)5 Kontponbnas padota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpamonnHETHOE pacIpOCTpAHEHUE
26 CBETa B OJHOPOJHOU Cpejie. bubnmorexa [JOK
Todeunslii ICTOYHMK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoeHue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHi B IJIOCKOM 3epKajie
IIpenomnenue csera. [loaHoe
73 BHyTpeHHee oTpakeHue. [IpeaenpHblii bubnuorexa [IOK
YIr'OJI [MOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’KEHUS
79 JlaGopatopHas pabota «3mepenue bubnuorexa [IOK
IOKa3aTess IPEIOMICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JInnzel. [Toctpoenue nzobpaxeHuii B bubnunoreka [JOK




31

32

33

34

35

36

37

38

39

nuH3e. Popmyiia TOHKOU JIMH3HI.
YBenuueHue JTUH3bI

JlaGoparopHas paboTa
«HccnenoBanue CBONCTB
M300pakeHUH B TMH3AX»

Hucnepcus cBeta. CoXHBIN COCTaB
6emnoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

HNuTtepdepentus cera. udpakmms
ceta. JluppakuronHas pemeérka

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBeta

OnTryueckue MpuOOpPHI U YCTPOICTBA U
yCIIOBUS MX O€30MacHOro NPUMEHEHUs

I'panu1BI IPUMEHUMOCTH
KJIACCUYECKOU MexaHuKHU. IlocTynaTel
CIIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
3ameaJIeHHe BPEMEHH U COKpaIlEHUE
JUIMHBI

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
yacTulbl. CBA3b MAcChl C SHEPTUEH U
UMIYJIBCOM. DHEPTHUS MTOKOS

Kontponbnas pabota «Onrtuka.

OCHOBBI CIENUATIBHON TEOpUHU
OTHOCHUTEILHOCTHY

https://m.edsoo.ru/ffOcddle

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfad2

bubmnoreka 1HOK
https://m.edsoo.ru/ffOcfc68

bu6morexa [JOK
https://m.edsoo.ru/ffOcf6£0




®otonbl. opmyna [1nanka. DHeprus

bubnnoreka [IOK

40
U UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIIEIOBAHUE B 110K
HOJINOTEKA
41 otoddderra. OnwiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonbl hoTorddexTa. YpaBHEHHE
N (}) P P bu6mmoreka [JOK
42 OuHiTeitHa ans porosddexra.
https://m.edsoo.ru/ff0d015¢e
«KpacHnas rpanuma» porodrpdexra
Hasnenue cera. OnbiTh I1. H.
. bu6mmoreka [JOK
43 JleOeneBa. XuMHUUECKOE IeliCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MPAKTUYECKOE MPUMEHEHHUE:
dboTodIEMEHT, POTOIATIHK,
COJTHEYHast OaTapesi, CBETOUOT
45 Pemenue 3aga4 1mo TemMe «DJIEMEHTBI Bbu6morexa [JOK
KBAHTOBOM OITTHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OMBITEI
46 Pesepdopna no paccessHuo o-4actu bubmmorexa [IOK
pPOpAA 10 p e https:/m.edsoo.ru/ff0d091a
[Imanerapnas Mmozienp aroma
b K
47 IToctynater bopa nomotexa LO
https://m.edsoo.ru/ff0dOafa
M3ayduenne u niornoiieHne GoToHOB
48 I I/I}ll'lqe €X0JI€ aTOMa C O H(()ll)"O OBHS bubmorexa LHOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha JApyroil. Bujsl criekTpoB
BoaHoBEIe cBOMCTBa YacTull. BoHBI
. bu6mmoreka [JOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOI AyaJIu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




50

51

52

53

BBIHYXXICHHOC U3JTYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesephopaa o onpenenenuro cocrapa

PAANOAKTUBHOI'O U3ITYUYCHUSA

CsoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
pPaZOaKTUBHOCTH Ha )KUBBIS
OpTaHU3MBI

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. ['aMma-n3inyyeHue

DOHeprus CBSI31 HYKJIOHOB B SIJIpE.
SnepHble peakuuu. SnepHbii
peaxtop. [IpoGaembl, IepCIEeKTUBHI,
SKOJIOTUYECKHE ACTIEKTHI SIEPHOI
SHEPTreTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

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

54

55

OnemeHTapHble yacTULbl. OTKpBITHE
no3UTpoHa. MeTosbl HaOIOAeHUS U
PEruCTpaLvy dJIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «PyHnaMeHTalbHbIE
B3auMoneucTeusa. ENMHCTBO
($u3nIECKOil KAPTHHBI MUPaY»

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMUHM. Bun
3BE3qHOrO Heba. Co3Be3ausl, spKue
3BE3IbI, IIJIAHETHI, UX BUINMOC
nBrkenre. CojlHEUHAs cUcTEMa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38




56

57

Comaue. CoyiHeuHast aKTUBHOCTb.
Nctounuk sHeprun CosiHiia v 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
nocienoBaTelbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
IIPEICTABIICHUS O IIPOUCXOXKICHUH U
sBosrounu CoJiHLA U 3BE3]

58

Muineunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nBmxenue CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B AIpax TajJaKTUK

59

60

Bcenennas. Pa3zberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukToBoe n3nydeHue.
MeraranakTuka

Hepemenusie mpoOiieMbl aCTPOHOMUUT

61

62

63

64

KonTponbHas pabota « DneMeHThI
ACTPOHOMUU U aCTPOPHUUKI

O6o6maromuii ypok. Pons ¢usnku n
aCTPOHOMHUHU B HIKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIHMAIbHON B
ITHYECKOH cdepax NeaTeIbHOCTH
YeJioBeKa

O6o6mraromuii ypok. Pons 1 Mmecto
(GU3MKYU U aCTPOHOMMUU B
COBPEMEHHOW HayYHOH KapTHHE MUpa

O606maromuii ypok. Poib



65

66

67

68

¢du3ngeckoit Teopun B HOpMUPOBAHUA
MIPEICTABICHUH O (PU3UIECKOM
KapTHHE MUpa

O06o6maromuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpa B 0011IEM
PSILy COBPEMEHHBIX €CTECTBEHHO-
HaY4HBIX IPEJCTaBICHUI O IPUPOAE

PesepBHbIil ypok. MaruutHoe 1noie.
DneKTpOMarHuTHas HHAYKIHS

PesepBHblii ypok. Ontrka. OCHOBBI
CIIeMaIbHON TeOpUHn
OTHOCUTEITLHOCTH

Pesepnrniii ypok. KBantoBas usuka.

OJeMeHTBl aCTPOHOMHUU U
acTpou3uKu

OBILIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68

bubmnoreka I[IOK
https://m.edsoo.ru/ff0d1784







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIACC

Kon
MpoBepsAEeMOro
pe3yJjabTaTa

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (U3UKU B
(hopMUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH
b1 {001 ()

Y4YUTBIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (U3UUYECKUX MOJIEICH:
MaTepuagbHas TOYKa, WHEpLHUaIbHas CUCTeMa OTcuéTa, aOCOIIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOACIN CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM SJIEKTPUYECKUM 3apsii — TMpPU PEIICHUH

(bu3nvecKux 3a1aq

Pacnio3naBaTh (usnueckue siBieHUs (TMPOIECCH) U OOBICHIATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISPHO-KUHETHYECKON Teopuu
CTPOEHHUs BEIIECTBA W  JJIEKTPOJMHAMUKH: pPABHOMEPHOE U
PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE BUKEHHE, CBOOOJHOE MajeHHE
T€d, JABW)KEHHE IO OKPYXHOCTH, WMHEpLHUs, B3aUMOJCIHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBIKEHHE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  Tel, U3MeHeHHe o0béMa Teln TpU  HarpeBaHUU
(oxJlax/eHnNn), TEIJIOBOE paBHOBECHE, HCIApEHHE, KOHJIEHCAlMs,
IUTaBJIEHWE, KpPUCTAUIM3alUsl, KUIEHHWE, BIAXKHOCTh BO3/YyXa,
NOBBIIIEHUE JIaBJICHUS T'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCY/E,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMS Tras3a B M30IMpoLeccax;

QJICKTpU3alus TCI, B3aHMO/ICHiCTBHUE 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3ysd (usnyeckue
BEJIMYMHBL: KOOPJMHATA, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWila, WMIIYJIbC Tela, KHHETHYECKas DHEprus,
NOTCHIMATIbHAs HHEpPrus, MexXaHHueckas paboTa, MexaHHWYecKas
MOIITHOCTb; TIPU ONMCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAYeHHUsS M EJUHMILbI, HAXOIUTh
(hopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PM3UUECKYIO BEITUUUHY C JAPYTHMHU

BCJIMYUHaAMH

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMICTBA Tel U TEMJIOBBIC



10.6

10.7

10.8

SBJIGHUSI, WCHOJb3ys (U3MYECKHWE BEITUYMHBI: JaBlIEHHUE Tasa,
TeMIlepaTypa, CpEIHsSs KHHETHYecKas DSHEPrus XaoTHYECKOTO
NBIDKEHUST MOJEKYJ, CpeIHEKBagpaTH4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsSl dJHeprus, pabora Trasa,
KO3 (QUIMEHT TMOJE3HOro JeHCTBUSI TEIJIOBOIO JBUTATENs; MpH
ONHUCaHUU MPaBUIBHO TPaKTOBaTh busnueckuit CMBICTT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIIbI, HAXOAWTb
(hopMyIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHUMHU

BEINMYMHaAM

OnuceiBaTh M3y4YEHHbIE DJEKTPUYECKHE CBOMCTBA BEILIECTBA U
JJNIEKTPUUYECKUE  SBJICHUS  (IPOIECCHI), HUCHONB3ysd  (pu3MUecKue
BEJINYUHBI: JIEKTPUYECKUN 3apan, 3JIEKTPUYECKOE ToJie,
HaAIpPsHKEHHOCTh  I10J1s1, IIOTEHLHMAl, pPa3sHOCTb IOTCHIUAJIOB; IpU
ONMCAaHUU MPABUIBLHO TPAKTOBAaTh (PU3UUECKHUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, WX O0003HAUeHUS M EIUHHIBI, YKa3bIBaThb (OPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIWYMHY C  JPYTUMH

BCINYHMHaAMH

aHaNM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SIBICHUS, HCHOIb3YA
¢u3nyeckue 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOTo TsArotenus, I, 11
n III 3akoHbl HprOTOHA, 3aKOH COXpaHEHMsS MEXaHUYECKOM DHEPIHUH,
3aKOH COXPaHEHUS MUMITYJIbCA, IPUHLNI CYNEPIO3ULIUN CUJI, TIPUHLIIUIT
paBHOIIPABUS  WHEPLUAIbHBIX CHUCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeIHEW KUHETUYECKOM SHEPrUU TEIUIOBOI'O IBHUKEHUS MOJEKYJ C
abCONIIOTHON TeMIEpaTypo, MEpBBIH 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXpAaHEHHUs DJJIEKTPUUYECKOTO 3apsaa, 3akoH Kynona; mpu 3TOoM
pas3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP@KEHUE U YCJIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC IPUHLUIBI JAEHCTBHS MaIlMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBUS HUX 0€3011acHOro

HCIIOJIb30BAaHUS B HOBCGILHGBHOﬁ KHU3HU

10.9

10.10

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIICAOBAHUIO (PU3NICCKUX SIBJICHUN U
MPOIECCOB C UCIMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPU
3ToM (QopMyIHpoBaTH MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAHOBKY M3  TIPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OIBIT M (HOPMYITUPOBATH BHIBOIBI

OCYI]_[eCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC HW3MCPCHHA q)HSquCKl/IX

BCJIMYMH, IIpU 2TOM BBI6I/IpaTb OIITUMAJILHEIN CII0CO0 U3MCPCHHUA U



10.11

10.12

HCII0JIb30BAaTh U3BCCTHBIC MECTOJAbBI OLICHKN HOI‘pGHIHOCTCfI I/I3M€peHHI>'I

HccrnenoBaTh 3aBHCHMOCTH MEXAYy (DHU3HUECKUMH BEIMYMHAMU C
WCIIOJIb30BAaHUEM IIPSMBIX H3MEPEHHM; INPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJYYCHHOM 3aBUCHUMOCTH
(u3nUecKUX BEIMYUH B BUAE TaONUI U TpaUKOB, A€IaTh BHIBOJBI MO

pe3yjibTaTaM UCCICAOBAHNA

Cobmoate  mpaBwiia 0e€30MacHOro  Tpyda HpU  TMPOBEACHUU
HCCIIEIOBaHUM B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHo-
I/ICCJIGILOBaTeJIBCKOI\/JI u HpOGKTHOfI ACATCIBbHOCTH C HCIIOJIB30BaAHUCM

U3MEPHUTENBHBIX YCTPOUCTB U JIaOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKON MOJEIBIO,
UCTONB3Yysl (PU3MUYECKUE 3aKOHBbl M TNPHUHILMIIBI;, HA OCHOBE aHajIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEb, BBIICIATH
¢u3nveckne BETUYUHBI B (HOPMYIIBI, HEOOXOIUMBIE Ul €€ pelIeHHs,
IIPOBOJUTBL PACUETHI U OLICHUBATH PEAJIBHOCTD IOJIYYEHHOTO 3HAYCHUS

(hu3nuecKoil BETUIMHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHYCCKHU
HCIIPOTUBOPCUYNBYHO ICTIOYKY paccyxcz[eHI/HZ C OHOpOfI Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)PI3HLIGCKI/IC SABJICHUS

Hcnonb3oBath mnpu  pelieHud  y4eOHBIX 3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU Ul T[IOMCKA, CTPYKTYpUPOBAaHHUA,
UHTEPIPETAMd U TPEACTaBICHUs Yy4eOHOW M Hay4YHO-TIOMYJISPHOM
uHbOpMaIMy, TMOJYUYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aAHAJIM3UPOBATH MOTYyYaeMyl0 HH(OPMALINIO

[IpuBoauTE mpUMEpHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonb3oBaTth TeopeTndyeckue 3HaHUS MO (PU3MKE B MOBCETHEBHOM
YKU3HM )1 o0ecrieueHns 0€30MacHOCTH MpU OOpalieHUH ¢ MpuodopaMu
U TEXHUYECKHMMH YCTPOHCTBaMH, JUISI COXpAHEHUS 3/I0pOBbS H

CO6J'IIOJICHI/IH HOPM 35KOJIOTUYCCKOT'O ITOBCACHUA B oxpy;xa}omeﬁ cpeac

PaGoTaTh B Tpynmne ¢ BHIMOTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPyNNbl, palUOHAIBHO  PACIPEACNsTh
00S3aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyallUsiX, aJICKBAaTHO OIICHUBATH BKJIAJ KaXXJOr0 U3 YYaCTHUKOB

TPYIIIBI B pellIEeHHuEe paccMaTpUBaeMoM MpooOIeMbl



11 KIIACC

Kon
NMpoBepPsAEeMOro
pe3yJibTara

11.1

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpamMMbl CpeIHEro 001ero 06pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMEpPax poidb U MecTo (U3UKU B
(hopMUpPOBaHUM COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUHM, B MPAKTUYECKON AEATEIbHOCTH
JFOJICH, TIEIIOCTHOCTh U €IMHCTBO (PU3UIECKON KApTHHBI MUPA

Y4uuThIBaTh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEUYHBIN AIEKTPUYECKUN 3apAl, AlepHas MOJICIb aTOMAa, HYKJIOHHAs

MOJCJIb aTOMHOI'O dZpa IIpHu pCIICHUH (1)H31/I‘leCKI/IX 3aJga4

11.3

114

Pacnio3naBate (usnueckue sBIeHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIEKTPOJUHAMUKA W  KBAaHTOBOW  (pU3HKWU:
JJIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE NEHCTBHS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JNEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM W MABMXKYIIMICS 3apsi, JJICKTPOMATHUTHBIC
KoieOaHUsI M BOJIHBI, MPSMOJMHEHHOE pacnpoCTpaHEHHE CBETa,
OTpakeHHe,  IMpejlomiieHue, HuHTepdepeHuus, audpakuus U
HOJIsIpU3alusl CBETa, AMCIEPCUsi CcBeTa, (HOTORNEKTpUIecKHid 3P eKT
(boTtoapdekr), cBeTOBOEC MaBiieHHWE, BO3HUKHOBEHHE JIMHEHYATOIO
CIeKTpa aToMa BOJOPOJa, €CTECTBEHHAas U  HMCKYCCTBEHHas

PAaaAOaKTUBHOCTD

OnuceiBaTh  HW3yYECHHBIE CBOWMCTBA  BEIECTBA  (DJIEKTPUUYECKHUE,
MarHuTHBIC, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3TUYHBIX
cCpel) W DJIEKTPOMArHUTHBIE SBJICHHUSI (TMPOLECCHI), HUCIONb3YS
(¢u3nueckue  BENWYHMHBL  DJJCKTPUUYECKUH  3apsl, CHIa  TOKa,
JNEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHBIICHUE,
pasHocth mnoteHmanos, JJC, pabora Toka, MHAYKIHS MarHUTHOTO
noyist, cwia Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTH KAaTYIIKH,
SHEPTUsl AJIEKTPUYECKOTO M MArHUTHOTO TMOJIeH, MEpPHOJ M YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B Mpoliecce
TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHui, doxycHoe
paccTosiHue W ONTHYECKas CHUJla JMH3bI; MPU OMHCAHUU TMPaBUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT UCHOIB3YEMBIX BEIHYMH, UX
0003HaUCHUS U EIUHMIBI; YyKa3blBaTh (OPMYJIblL, CBSA3BIBAIOIINE

JaHHYIO (PU3MUECKYIO BETUUYHUHY C JPYTMMH BETMUMHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuchiBaTh U3YyYEHHBIE KBAHTOBBIE SIBIICHUS M MPOIECCHI, UCTIONb3YS
(u3nYeckue BETUYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, IJIUHA
BOJIHBI M YacTOTa CBETa, JHEPrusi W UMIyIbc (OTOHa, MEepuox
noJjlypacraza, OSHEpPrusi CBsSI3W AaTOMHBIX SAep; NpU OMNHCAHUU
IPaBUIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOJIb3YEMbIX BEJIMYUH,
uX 0003HAUCHUS W CIMHHUIIBI; YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUUYHHY C APYTUMHU BEIMYMHAMU, BBIYUCIATH

3HAYCHHC (1)H3H‘IGCKOI>'I BCJIINYUHBI

AHanu3upoBaTh (QU3NYECKHE TMPOLECCHl U  SBICHUS, HCIONb3YS
¢usnveckue  3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATENBHOIO M MapajUIeIbHOTO COEJAMHEHHUS IPOBOJIHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 2J€KTPOMarHMTHON MHAYKLIHH, 3aKOH
NPSIMOJIMHEMHOTO PACIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKCHMSI CBETA,
3aKOHBI  NPEJIOMJIEHUS  CBETa, ypaBHEHHWE OUHIUTEHHA  JUId
doTtorddekra, 3aKOH COXpaHEHHUS DHEPTrUU, 3aKOH COXpaHEHUSs
UMITyJIbCA, 3aKOH COXPAaHEHUs DJJIEKTPUUYECKOro 3apsja, 3aKOH
COXpaHEHHsI  MaccoBOro  4Wcna, moctyinatel  bopa, 3akoH
pPaIMOaKTUBHOTO paclajga; TMph HSTOM pa3iuyaTh  CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBHS

(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

OHpGI[CJI?ITI) HAIpaBJICHUC BCKTOpPAa HWHAYKIHU MArHUTHOI'O II0JIA

IMPOBOJHUKA C TOKOM, CHJIbL AMnepa N CUJIBI HopeHua

CTpOI/ITB n  OIIMChIBATb I/I306pa)KeHI/IC, CO31aBacMO€ IIIIOCKHUM

3€PKaJIOM, TOHKOU JIMH301

BhINONHATE SKCIIEPUMEHTHI TIO HCCIEA0BAHNI0 (PU3NYECKUX SIBICHUNA U
MIPOIIECCOB C UCIOJI30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; pU
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OMBIT U (HOPMYITUPOBATH BBHIBOIBI

OCYH.[GCTBJISITB NpsAMbIC W KOCBCHHBIC H3MCPCHHUA (1)I/I3I/I‘-IGCKI/IX
BCJIMYMH, IIpU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIIOCO0 HU3MCPCHUA U

HCITIOJIB30BAaTh N3BCCTHBIC MCTOAbI OLICHKH HOFpeIHHOCTCﬁ I/ISMepeHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (PU3UYECKHX BEIHUYMH C HCIOJIB30BaHUEM
OpSAMBIX  WU3MEPEHUI; TpPH 3TOM KOHCTPYHPOBATH  YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3UIECKUX
BEJIMYMH B BUJE TaOIMIl U TpaUKOB, JeaTh BBIBOJBI 10 PE3yJIbTaTaM

HUCCICA0BaHUA

CobOmonate mpaBuiia 0€30MacHOrO Tpyla NpH  POBEIECHUHU



UCCIIEIOBAaHUH B paMKax yd4eOHOro SKCIEepHMEHTa, Y4YeOHO-
UCCIIEIOBATENIbCKOW U MPOEKTHOM NEATEIbHOCTH C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1aOOpaTOPHOTO 000pYy10BaHUS

11.13

11.14

11.15

Pematp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYEeCKHe 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHaln3a
yCJIOBHSI  3aJlaud  BBIOMpATh  (U3UYECKYIO MOJENb,  BBIACIATH
¢u3nyeckue BETUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHHUs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATIBHOCTD MOJIYYEHHOTO 3HAYCHUS

(bu3nyecKoil BeTUINHBI

Pematpr ~ kauecTBeHHBIE  3aJauu: BBICTpAaWBaTh  JIOTUYECKU
HEMPOTHUBOPEUYMBYIO LEMOYKY PACCYXKICHHI C OMOpOil Ha M3y4eHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~IGCKI/IC SIBJICHUA

Hcnonp3oBaTe MHpH  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU Ul [IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEPIPETAlMd U TPEACTaBICHUs Yy4eOHOW M Hay4YHO-IOIYJISPHOM
UHPOPMALIUH, TOITYYEHHOW M3 Pa3IMUYHBIX UCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBAThH MMOTYyYaeMyI0 HH(OPMALINIO

11.16

11.17

11.18

11.19

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlWH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuuyaTh YCJIOBUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

[TpuBoaUTE TpUMEPH! BKJIAAAa POCCHHCKHX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonp3oBaTh TEOpeTUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
YKU3HM 1)1 o0ecrieueHns 0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, M COXPAHEHHUS 3/I0pOBbI U

coOII0ACHHSI HOPM SKOJIOTMYECKOT0 MIOBEJICHUS B OKpYKarollel cpene

PaGorarps B rpymie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIaHUpOBaTh ~ pabOTy  TpYMNIbl,  PAalUOHAIBHO  paclpenensTh
0053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJEKBATHO OLICHMBATh BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

TPYIIIBI B PELLICHUE PacCMaTpUBAEMOM MPOOIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon Kox npoBepsiemoro
pasneJa 3JIEMEHTA

IIpoBepsiemble YJIEMEHTHI COAEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

1.1

1.2

®usuka — Hayka o npupoxae. HayuHble
METO/BI MTO3HAHUS OKpYKaromero Mupa. Poib
JKCIIEpUMEHTa W TEOpUHM B  IpoLecce

MO3HaHUA ITPUPOIBIL. 9KCHepI/IMeHT B (I)I/IBI/IKC

MopnenupoBanue (GU3NYECKUX SABICHUM H
npoueccoB. Hayuneie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. ['paHUIBI MPUMEHMMOCTH
buznuecKux 3aKOHOB. [Mpunnun
cooTBeTCTBUS. Poinb u Mecto Qu3uku B
(dbopMupOBaHHH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MIPaKTUYECKON

JEeITeNbHOCTH JII0IEH

MEXAHHKA

2.1.1

2.1

2.1.3

##HPar#KMTHEMATUKA

MexaHu4deckoe JBUKCHUC. OTHOCHTEIBLHOCTh
MEXaHNYCCKOI0 ABUKCHUS. Cucrema orcuéTa.

Tpaexropus

Ilepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTEpUaIbHOW TOUYKM, MX IMPOEKIMH Ha OCH
CUCTEMBbI KOOpJUHAT. Crnoxenue

[IEPEMEILEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JIBUKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH 51 HepeMenIeHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHU




2.2

2.1.4

2.1.5

2.1.6

2.1.7

221

CBobOogHOE TIazicHre. Y CKOpeHHe CBOOOTHOTO

MmajgeHus

KpuBonuneiinHoe aBuwxkeHue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKU 110
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas
CKOpOCTb. [lepuon U qacToTa.

LlenTpocTpeMuTenbHOE YCKOPEHHE

Texnuueckue YCTpOICTBA: CIIUJIOMETP,
JNBWKEHUE CHapsIoB, LEMHbIE U pPEMEHHBIE
nepegadu

[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM CKOpOCTH. Hccnenosanue
COOTHOIICHHS MEXIy MyTSIMH, TPOUICHHBIMU
TEJIOM  3a  IIOCJIENOBATEIIbHbIE  pPaBHBIE
MIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBUKEHUHU C HA4YaJIbHOM CKOpPOCTBIO, PaBHOM
Hyt0. M3ydeHne NBUKEHUS IapuKa B BA3KOU
KUIAKOCTU.  M3ydyeHwe  JBUWXKEHUA  Telna,

OpOILIEHHOTO TOPU30HTAIBHO

#iHPariH## IUHAMUKA

[Tpunimn OTHOCUTEIIHOCTH lNanunes.
IlepBbiii 3akoH Hbrorona. HMuepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHuun cynepno3unuu

CHII

Bropoii 3akoH HproToHa i1 MaTepualbHOU
TOYKM B HWHEPLHUAIBHOM CHCTEME OTCYETA
(MCO). Tpermit 3akoH HeloroHa ans

MaTCpHAJIbHBIX TOUCK

224

225

2.2.6

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsHKeCTH.
[lepBast kocmuueckasi ckopocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUs

CKOJIB>KCHUA n cHhlia TPCHUA IIOKO.

Koaddurment tpenns. Cuiia conpoTHUBIECHUS



IIpU ABUXKCHUU TECJIAa B ) KUAKOCTU HUJIU Ira3ec

227

228

229

2.2.10

HOCTYHaTeJIBHOG " BpalIaTCJIbHOC AOBHUIKCHUC

a0COJIIOTHO TBEPAOTO Tea

MOMEHT CHUJIBl OTHOCUTEIBHO OCH BpAILEHUS.
[Inedo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuyeckue  yCTpOMCTBA:  MOJUIUITHHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[Ipaktueckue paboThl. M3yueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW IUIOCKOCTH  TIOJ
JIeCTBHEM HECKOJbKHUX cull. McciemoBaHue
3aBUCUMOCTH CHJI YMPYTOCTH, BO3HUKAIOIINX
B jaepopmupyemMoll TpPYyXKHHE U PE3UHOBOM
oOpasiie, OT BEIWYUHBI UX Jedopmaluu.
HccenenoBanue yciioBUi paBHOBECHS TBEPAOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUAIbHBIX TO4YeK. MMIyabCc CHiIbl U
M3MEHEHUE UMITyJIbCa TeJla

) 3akoH coxpaHeHus wumnyinbca B HCO.

o PeakTuBHOE ABMXKEHUE

233 PaGora cuibl

234 MoOnNIHOCTE CUJIBI

. Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.

o TeopeMa 0 KHHETUUYECKOW SHEPTUH
[TorenumansHas dHeprus. IloTeHuunanbHas

0 3.6 SHEprus YIPYTO nedhopMupOBaHHOM

o npykuHbl. [loTeHuuManbHas SHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHumanbHple M HENOTEHIMAIbHBIE CHJIBI.

537 CBsi3b  paboOThl HEMOTEHIHATBHBIX CHI C

U3MECHCHHUEM MEXaHUIEeCKOM SHEPIrun

CHUCTCMBbI TCII. 3aKkoH COXpaHCHUA




3.1

MEXaHUYECKON IHEPTUU

2.3.8

239

2.3.10

VYipyrue u Heynpyrue CTOJIKHOBEHUS

Texnuueckue yCTpOﬁCTBaI JABWIKCHUC PAKCET,

BOJOMET, KOTIEP, IPYKUHHBINA MTUCTOJIET

IIpaktnyeckue pabotTel. M3ydeHue cBs3U
CKOpPOCTEH TE€JI IpU HEyOpyromMm yjaape.
HccnenoBanne cBsizu  pabOTBl  CHIIBI  C

U3MEHEHHEM MEXaHHMYSCKOM OHCPIUu TCiIa

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
neuxenue. luddysus. Xapakrep ABMKESHUS U

B3aHMOH€I>'ICTBI/IH qacTull BEIICCTBa

3.1.3

3.1.4

3.1.6

3.1.9

Mogenu CTpo€HHSI Ta30B, KUIKOCTEH U
TBEPABIX Tel ©  OOBSICHEHHE  CBOICTB

BCIIIECTBA HA OCHOBE ATHX MOJICIICH

Macca wmonekyn. KonndecTBo —BeriecTsa.

[Toctrosnnas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Llenscus

Mopens  umeanpHoro  rasza.  OcHOBHOeE
ypaBHCHHE MOJICKYJISIPHO-KHUHETHIECCKON

TCOpHUU UACAILHOTI'O Ir'a3a

AbcounoTHas TeMIeparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPrMU TEIUIOBOIO JBMXKEHUS

yactul rasa. [llxana remneparyp KenbBuna
VYpaBuenne Kianelipona — Menneneesa.
3akoH J/lampToHa

l'azoBbIe 3akoHBI. M30mpoLIECCHl B UAEATBHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
n30TepMa, U30X0pa, n306apa

Texanueckue YCTPOMCTBA: TEPMOMETD,

Oapometp



3.2

3.3

3.1.10

3.2.1

[Ipaktnueckue pabotbl. M3mepeHue Macchl
BO3JyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCUMOCTH MEXy IapaMeTPaMU COCTOSHUSA

pa3pexEeHHOTro ra3a

OCHOBbI TEPMOJIMHAMUMKA

TepmoauHamuueckass cucremMa. BHyTpeHHss
SHEPTUsl TEPMOJUHAMHYECKOM CHUCTEMBI W

CIIOCOOBI €€ N3MEHEHUS

322

323

324

3.2.5

3.2.6

3.2.7

KonuuectBo TemnoTel U pabota. BHyTpeHHss

OHCPIUA OAHOATOMHOI'O UACAJIIBHOTO Ia3a

Bunel Temonepenauu: TEmIONPOBOIHOCT,
KOHBEKIMA, U3JIydyeHue. TermmoéMKOCTh Tela.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPU TCILIONEPECaauC

[TepBriit 3aKk0H TepMoauHamMuKH. [IpuMeneHue
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHU K
n3omnporieccam. ['paduueckass HHTEpIpeTaAU

paboThI raza

TenmoBbie MamuHbl. [IpuHIUNBI  OEWCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanust SHEPrUn
B  TemIoBbIX  MammHax. KoaddummeHt
nonesHoro  nevctBus  (manee —  KIIM)

termoBoi MamuHsbl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumMocTh  mpOIECCOB B MPHUPOJIE.
TennoBbie JIBUTATEIH. DKOJIOTUUECKHUE

POOJIEMBI TETIJIOIHEPTreTUKU
Texanueckue YCTPOMCTBA: JBUTaTEIb

BHYTpPEHHET 0 CrOpaHus, OBITOBOIA

XOJIOAUJIbHUK, KOHAUIITUOHCD

3.2.8

[IpakTnueckue pabotel. 3mMepenue yaenpHoOM

TEIUIOEMKOCTH

#HH#Par#H##AT'PEI’ATHBIE COCTOAHIMA BEHIECBA. ®A30BbLIE

INEPEXO/IbI



3.3.1

3.3.2

[TapooGpa3oBanue u koHeHcauus. Mcnapenue
u KUTICHHE. VY nenbHast TEeIIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPaTypPbI

KHUIICHUA OT JaBJICHUA

AOCOII0OTHAS W OTHOCUTEIbHAs BIAXKHOCTH

BO3ayxa. HacelmenHsil nap

333

334

335

3.3.6

3.3.7

TBépmoe  Teno. Kpucrammueckue u
amopdHbIe Tenma. AHM3OTPONHS  CBOMCTB
KpUCTAJUIOB. Kunkue KpUCTAJUIBIL.
CoBpeMeHHbIE MaTepHUalIbl

[InaBneHne w KpucTalM3auus. Y IeabHas
terutota masneHus. Cyonumanus

VYpaBHeHHE TEMI0BOro OanaHca

TexHuueckue yCTpOHCTBA: TUTPOMETP U
MICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
MOJIyYEHUS! COBPEMEHHBIX MAaTEPHAJIOB, B TOM
qycjie HAHOMaTepHUaioB, U HAHOTEXHOJIOTUHU
[IpakTrueckue paboThI. N3mepenue

BJIAJKHOCTH BO3]1yXa

4.1

4.1.1

4.1.2

4.1.3
4.14

SJIEKTPOAMHAMUKA
##H#Par#H##OJIEKTPOCTATUKA

DnekTpu3anus Tejl. JNeKTpuyeckui 3apsia. JIBa

BUA SJICKTPUUCCKHUX 3aps/10B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKU n

MOJYTPOBOIHUKH
3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

B3aunmopeiicteue 3apsanoB. 3axkoH Kymnona

DneKTpuyeckoe  IoJIe. Hanpsoxk€HHOCTD
AIEKTPUIECKOTO OJISL. [TpuHnMn
cynepno3uuuu.  JIuHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOTIO IOJIA

PaGora cun QJICKTPOCTATUYCCKOI'0  ITOJIA.

Ilorenuuain. Pa3zHocTh moTEHIINATIOB

HpOBO[[HI/IKI/I U OUBJICKTPUKU B IOCTOSHHOM



4.2

4.1.10

aNeKTpudeckoM  mone.  Jludnexrpuueckas

IMPpOHUITACMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
DONeKTpOEMKOCTh IUIOCKOTO  KOHJEHcaTopa.

9Hepr1/m 3apsKEHHOT'O KOHACHCATOpAa

TexHudyeckue  yCTpOWCTBA:  AJIEKTPOCKOIL,
JJIEKTPOMETpP, DJIEKTPOCTATHYECKas 3alluTa,
3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED

[IpakTrueckue paboThI. H3mepenue

ANIEKTPOEMKOCTH KOHJICHCATOpa

##HPar###TIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JIEKTpUYECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [locTosHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
423 DNEeKTpUYECKOE COMPOTHUBICHUE. Y IeJIbHOE
o CONPOTHUBJICHUE BEIECTBA
494 [TocnenoBarenbHOE, napajuiesibHOE,
o CMEIIIaHHOE COEIMHEHNE TPOBOHUKOB
Pabota anexkTpuueckoro Toka. 3akoH oy
4.2.5
— Jlenma
4.2.6 MOIIHOCTB 3JIEKTPUUECKOTO TOKA
anekTpoaBwkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon Owma ig 1O’AHOM  (3aMKHYTOM)
aneKTpudeckoi nenu. Kopotkoe 3ampikaHme
DneKTpoHHas MPOBOJIUMOCTH TBEPIBIX
428 METaJJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJJIOB oT TEMIEPATYPHI.
CBepXIpoBOJIUMOCTh
429 OnekTpuyeckuii TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB



4.2.10

4.2.11

[TonynpoBonHuku. COOCTBEHHAsI U TPUMECHAs
IIPOBOJIUMOCTh I10JIyIIPOBOJHUKOB. CBOHCTBa
p-n nepexona. [lomynpoBogHUKOBBIE IPUOOPHI
DNeKTpUYecKuié  TOK B DIJIEKTPOJIUTAX.
DNEKTPONUTHYECKAS JUCCOLAIHS.

DNeKTpoIIn3

4.2.12

4.2.13

DneKTpUUYECKuit TOK B rasax.
CaMOCTOATEIbHLIA W HECAMOCTOSTEIbHBIN
pa3psa. PasnuuHble TUINBI CaMOCTOSITENBHOTO

pazpsana. Monnus. [1nazma

Texnuueckue YCTpOICTBA: aMIIepMeETD,
BOJIBTMETpP, peoOCTar, HCTOYHUKUA  TOKa,
3JIEKTPOHArpPEBATEIbHBIC puoopHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COTIPOTUBIICHHUS, BaKyyMHBIN O/,
TEPMHUCTOPbI u (boTope3nucTopsl,

MTOJTYTIPOBOTHUKOBBINA JTHOJI, TAJIbBAHUKA

4.2.14

[IpakTrueckue paboThL. N3yuenne
CMEIIAHHOTO COEANHEHUSI PE3UCTOPOB.

M3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AJIEKTPOIIH3A

11 KIIACC

Kon Koanposepsiemoro

pasaeiia JEMCECHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4 SJIEKTPOAMHAMUKA
#H#HPar#t##MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHASA MHAYKUMA
[TocrossHHbie MarHuThl. B3aummoneinicTBue
431 MOCTOSTHHBIX MarHUTOB
4.3 MarnutHoe mone. Bekrop MarHuTHOI
432 nHAyKnud.  [lpuHnun — cynepnosunuu.

Jluanm MarnutHOM wmHAykuuu. Kaprunaa

JUHUA  MarHuTHOW  MHAYKUMHA  TOJIA



IIOCTOAHHBIX MaroHuToOB

433

434

MarautHoe 1oJ€ NPOBOJAHHUKA C TOKOM.
KapTuna nuHMI 1O JJIMHHOTO MPSIMOTO
MPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO
NPOBOJHMKA, KAaTYIIKM C TOKOM. OIBIT
Opcrena. BzaumoaencTBiue NpoBOAHUKOB C

TOKOM

Cuna Amriepa, €€ MOJlyJIb U HaIlpaBJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

Cuna JlopeHna, €€ MOTyJIb U HampaBIICHUE.
JIBr>keHue  3apsDKEHHOM — YacTULBl B
OJIHOPOJIHOM MarHuTHOM Tmosie. PabGora

cunbl JIopeHua
SIBIIEeHUE DIIEKTPOMArHUTHOW UHAYKIUN
[ToTok BekTOpa MarHUTHOM UHIYKLIUH

O/1C nnayKuMu. 3aKOH 3J1EKTPOMarHuTHOM
nHaykuu Papanes

BuxpeBoe »snexrpuueckoe mose. IJIC
UHIYKIMM B IPOBOJHUKE, JBHXKYIIEMCS
MOCTYTATENFHO B OJTHOPOTHOM MarHUTHOM

moJjie

IIpaBuio Jlenna

NHayKTUBHOCTH. SIBII€HUE CAMOUHIYKIIUU.
O/1C camouHIyKIMHU

DHeprusi MAarHUTHOTO TMOJsl KaTyIIKH C

TOKOM
BHGKTPOMEIFHI/ITHOG I10JIC

TexHuueckne  yCTpOWCTBA:  IOCTOSIHHBIE
MarHurhl, JIEKTPOMATrHUTBI,
JIIEKTPOIBUTATEIb, YCKOPUTEIH

QJICMCHTAPHBIX YaCTHI, MTHAYKIHNOHHAA 11CYb

[IpakTrueckue paboTHI. N3yuenue
MarHuTHOTO TMOJS KaTylIKd C TOKOM.
HccnenoBanue  NEWCTBUSA  NOCTOSIHHOTO

MarHura Ha paMKy ¢ TokoM. MccrnenoBanue



SIBJICHUS BHCKTpOMaFHI/ITHOfI HUHAYKIUA

5.1

KOJIEBAHUMA 1 BOJIHBI

#HH#HParH#MEX AHNYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenbnas  cucrema. CBoOoaHble
Kosiebanus. ['apMoHMYeckue KoseOaHus.
Ilepuon, wactoTa, ammumTyga u ¢asa
Kose0aHui

[IpyxuHHBI MasTHUK. MaTeMaTu4ecKuit
MasiTHUK

VYpaBHEHHE TapMOHHYECKUX KOJeOaHMI.
Kunematuueckoe u TUHAMHAYECKOE

OIMCaHKE KOJICOATEILHOIO JABWKCHUSA

[IpeBpamenue SHEPrUu pu
rapMoOHUYecKnX  kojeOaHmsax.  CBs3b
aMILIATY b KoJieOaHui UCXOJHON

BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebatenpuplii  koHTYp.  CBOOOIHBIC
INEKTPOMArHUTHBIC KoseOaHus B
UIealbHOM  KoJle0aTelbHOM  KOHTYpE.
AHaJOTHs MEXKIy MEXaHHYECKUMU |
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHCPrUr B HICAJIBHOM

KOJIeOaTeIbHOM KOHTYpE

BBIHY)KI[GHHBIG MeXaHNYECKHE KOJIeOaHus.

Pesonanc. Pe3onancnas KpHuBasi.
BoinyxieHHbIE 3JIEKTPOMAarHUTHbIE
KosieOaHusl.

Ilepemennbii  TOK.  CHHyCOMJAJIBHBIN

MIEPEMEHHBIN TOK.
MomHocTh MIEPEMEHHOTO TOKA.

AMHJ’II/ITYI[HOG )51 I[eﬁCTBYIOL[Iee 3HA4YCHUC

CHJIbI TOKA W HAIIPSIKCHUSA



5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepenada
U 1OTpeOJIeHUE 3IIEKTPUYECKON SHEpPIUH.
DKOJIOTrMYECKHE PUCKU MPU IPOU3BOJACTBE
3JIEKTPUYECKON JHEPIUH. Kynstypa
UCIOJIb30BAaHUS IIEKTPOIHEPTHH B

MMOBCEIHEBHOMN JKU3HU

TexHudeckue ycTpouncTBa: ceiicMmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUHA

aJIeKTporepeaayd

[Ipaktuueckue pabotel. HMccnenoBanue
3aBHCUMOCTH TIEpHOJIa MAJIbIX KOJIeOaHHH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanue nepeMeHHOIo TOKa B
LENA W3 MOCIEA0BATEIIBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

5.2.2

523

5.2.4

5.2.5

5.2.6

Mexanuueckue BOJIHBEI, ycCJioBus
pactpoctpanenus.  [lepuon.  CkopocTh
pactpoCcTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

###PartHt# Unrepdepennus u mudpakmus

MCXaHNYCCKHUX BOJH

3Byk. CxopocTh 3ByKa. ' pOMKOCTb 3BYKa.

Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUSA
W3JIy4YECHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuentanus BektopoB E, B u v

B 3JI€KTpOM8.FHHTHOI>i BOJIHC B BAKyyMC€

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MPEIIOMIICHHE, MOJSpHU3aIus,
mudpakius, uHTephepeHuus. CKOpPOCTh
ANEKTPOMATrHUTHBIX BOJTH

[Ikana ANEKTPOMATrHUTHBIX BOJIH.
[IpumMeHeHHe SIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY



53

5.2.7

5.2.8

5.3.1

532

5.33

534

5.35

5.3.6

5.3.7

5.3.8

[IpuHUHKIBI paTUOCBA3U U TEJICBUICHHUS.
Pagnomoxarust. DJIEKTPOMAarHuTHOE

3arps3HEHNE OKPYXKAIOIICH CpeIbl

TexHU4ecKue yCTpPOWCTBA: MY3bIKAJIBbHBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHOCTHUKa B TEXHHUKE M MEJIULHHE,
pamap,  paIUONPUEMHUK,  TEJIEBU30D,

aHteHHa, Tenepon, CBU-neun

##H#ParfH#OIITUKA

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETA
B OJIHOPOJIHOM cpere. JIyu cBeTa

OtpaxkeHne cBeTa. 3aKOHBl OTPAKECHUS
ceta. [loctpoeHne n300pakeHHit B IIOCKOM

3epKaie

[Ipenomnenne cBeta. 3aKOHBI TMPETOMIICHUS

CBETA. AOGCOMIOTHBIH MoKazaTesb
MPETOMIICHUS
[Tormoe BHYTPEHHEE OTpaKEHHE.

[IpenenbHBIA Yroi MOJTHOTO BHYTPEHHETO

OTpakKeHUS

Hucnepcust  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L{Bet

Cobuparoniyie ¥ pacceuBarolllyie JUH3HI.
Tonkas nunH3a. DOKyCHOE pACCTOSHHUE U
ONTHYECKass  CWwIa  TOHKOM  JIMH3BI.
[TocTpoenne n300pa>keHnit B COOMPArOITUX
u pacceuBaromux JuH3ax. Dopmyna
TOHKOM JHH3BLL. YBeEIWUEHHE, J1aBacMoOeE

JIMH30U

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

Wntepdepennust  cBera.  KorepenrtHsie
HCTOYHUKH. Ycnosus HaOIr01eHUS
MaKCUMYyMOB 51 MUHHUMYMOB B

UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX



CI/IH(1)33HI>IX KOTCpPpCHTHBIX UCTOYHUKOB

Hudpakiuss  cBera.  JudpakunoHHas

peméTka. YcimoBue HAOMIONEHUS TIABHBIX

5.39 MaKCUMYMOB npu MaJieHun
MOHOXPOMaTHYECKOT O CBETa Ha
T(QPAKIIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceeta
TexHuueckue yCTpOHCTBa: OYKH, JIyma,
¢oToanmnapar, NPOEKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOIIL, TEIECKOTI, BOJIOKOHHASA
OIITHKA, JU(ppaKkInOHHAs peéTka,
MOJISIPOML
IIpakTrueckue paboTHI. W3mepenue
5310 nokasarensi npenomieHus. MccienoBanue

CBOWCTB  W300pakeHWid B  JIMH3aX.

HabGmonenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnbl IPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTtynatsl TEOPUHU
OTHOCHUTEJILHOCTHU: MHBAPUAHTHOCTh
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIAIT OTHOCUTENIBHOCTH DUHIITEIHA

6.2

6.3

6.4

OTHOCUTEIILHOCTD OOTHOBPEMCHHOCTH.
3aMe,Z[J'I€HI/Ie BpECMCHU MU  COKpaAIICHHC

JUTUHBI
DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3b Macchbl C SHEPrUEd U HMIYJIbCOM
CBOOOJIHOM 4YaCTHIIBl. OHEPrus IOKOs

CcBOOOJHOI YaCTULIBI

KBAHTOBAA ®U3UKA

#iHPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1
7.1.1

®otonbl. PopMmyina [1nanka cBsA3u 3HEPrun
¢boTOoHA C ero 4actoTol. OHeprus u

UMIYyIbC GOTOHA




7.2

7.3

OtkpsiTie U uccienopanne Gorodrddexra.

OIMEBITEI AT. CroxeToBa. 3aKOHEI
dotorddekra
YpaBHeHue DHHIITEHA TUIA

dotorddekra. «Kpacnas TpaHUIIa»

dotorddekra

7.1.4

Hasnenue ceera. OnbiThl [1.H. Jlebenera

7.1.5

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

XUMHUUYECKOE NEeHCTBUE CBETA

TexHuueckue ycTpoicTBa: (HOTOIIEMEHT,
(dhoTomaruuk, COJIHEUHAas Oatapes,

CBETOONO

CTPOEHHME ATOMA

Monens atoma TomcoHna. OnBITE
Pesepdopra o uccieroBaHUIO CTPOCHHS

aToMa. HJIaHCTapHaH MOACIb aTOMa

ITocTynater bopa. H3nyyenue 51
norjomeHe (OTOHOB MPHU  HEPEexXoje
aTOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Bunsl ciektpoB. CHekTp ypoBHEN

OHCPIrur atroMa BOAOpOJda

BonHoBble cBoiicTBa uactul. BonHbl ne
bpoiiis. KopnyckynspHo-BOJIHOBOM
nyanu3M. Jludpakuus 2JIeKTpOHOB Ha
KpUcTaiax

CHnoHTaHHOE U BBIHYXJACHHOE H3JIy4YEHUE.
YcTpoiicTBO U IPUHIIKIT PabOTHI 1azepa
TexHuyeckue yCcTpONCTBA: CHEKTpalbHbIN

aHaJIn3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktnueckue  pabotel.  Habmronenue

JIMHEWYaTOro CIeKTpa

ATOMHOE A1PO

Meroasl HAOMIONEHHS W PETHCTPALUH

OJICMCHTAPHBIX YaCTHUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OTkpbITHE  PAAUOAKTUBHOCTH.  OTMBITHI
Pezepdpopna mo ompeneneHuro cocraBa
pannoakTuBHOrO  m3inydeHus. CBoiicTBa
anbda-, 6eTa-, ramMmma-u3nydeHus. Briusaue

PaaIOaKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

OTkpblTHE  TPOTOHa U HEUTpPOHAa.
Hyxnonnas mozenp siapa I'eiizenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4uCIIo

anpa. M3otomnbl

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIN  Oera-pacman.  amma-
U3ITy4eHue. 3aKOH  paJMOaKTUBHOIO
pacmnana

OHeprusi CBA3M HYKIOHOB B  spe.

SAnepusie cunbl. Jledekt macce aapa

Snepubie peakuuu. JleneHue U CUHTE3
Anep

Snepubiit peakTop. TepmosnepHbIit
cunre3. [IpoOiembl UM  NEPCHEKTUBBHI
SIIEPHOM  DHEPreTUKHU.  DKOJIOTMUYECKHE

aCMEKThI SIEPHOM SHEPTeTUKU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @DyH1aMEHTaIIbHbIE

B3aMOJIEUCTBUSI

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
Kamepa BuibCoHa, SAEpHBIM peakTop,
aToMHast 6om0a

[Ipaktuueckue pabotel. HccnemnoBanue
TPEKOB YacTUIL (o FOTOBBIM

¢dororpadusm)

8.1

8.2

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Cos3Be3nus, sipKue

3BE3/IBI, IJIAHETHI, UX BUAUMOE JIBIKEHUE

Conueunass cucreMa. IlmaHeTsl 3€MHOMI



8.3

8.4

8.5

8.6

8.7

TPYIIIIBI. IImaHeThI-rUralThl n ux
CIIYTHUKH, KapJIMKOBBIC ILIAHCTHI. Maigie

testa COTHEYHON CUCTEMBI

Connne, dotochepa wu  armocdepa.

CoinHeuHast aKTUBHOCTD
Hctounuk sneprun CosiHIIA U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPAKTCPUCTUKH:
Macca, CBETUMOCTb, PaaUyC, TEMIIEpaTypa,
150'¢ B3aMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE3ABI IUVIABHOM  IOCJIENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY JJIs

3BE3/] TIIABHOM IOCICA0BATCIIEHOCTH

#H##Par###BHyTpeHHEe CTpOoeHHME  3BE3NI.
CoBpemeHHbIE IIPEJCTABIICHUS 0
MIPOUCXOXKICHNN W HBomonmu ConHua u

3BE31. DTanbl )KU3HU 3BE3]

Mineunsii  Ilyre — Hama ['anaktuka.
CnupanbHass  cTpyktypa  [amaktukwy,
pacnpeneneHue 3BE31, Tra3a W IbUIM.
Ilonoxxenne wu naBmxkenue ConHia B
lanaktuke. Ilmockas u  cdepuueckas

noacucTeMBI [ alakTUKA

8.8

8.9

8.10

Tuner ramaktuk. PagworamakTuku U

KBa3apbl. UEpHBIE TBIPHI B A/Ipax TajJakTUK

Bcenennas.  Pacmimpenue  BceeneHHoOM.
3akoH XabOna. Pasz0beranue rajakTuk.
Bospact u pamuyc Bcenennou, Tteopus
bonpmoro B3peiBa. Mogens «ropsdeit
Bcenennoii». PenukToBoe n3iyueHue

Macmtabnass ~ ctpykTtypa  Bcenennoil.
Mertaranaktuka. Hepeménnsie mpoOieMbl

ACTPOHOMUH



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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