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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus pazpaboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHON MporpaMmsl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ ydéroM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHIIENIINK TpernofaBaHus ydeOHoro mpeamera «Dusmuka» B 00pa3zoBaTeNbHBIX
OpraHu3anuUsIX Poccuiickon Oenepanny, pEeATU3YIOLINX OCHOBHBIE
o0Opa3oBareabHbIE MPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 xmaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ESTEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, HPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTb pPeaU3alUU MEXKIPEIMETHBIX
CBA3€H (U3BHKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mHpeaMeramu. B Hel
OTIPEAEISAIOTCA OCHOBHBIE LIETH M3y4YeHUs (U3MKH Ha YpOBHE CPEIAHETO OOIIEero
oOpa3oBaHUsl, TIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gpu3nke BKIIOYAET:

e TUTAHUPYEMBIEC Pe3yIbTaThl OCBOEHUS Kypca (hu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue ydueOHOoTro nmpeamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3nka Kak Hayka O HaubOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBE y4eOHOI0 IMpeJIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromieM Mupe. [IkonbHbI Kype GU3HKH — cHCTEeMOOOpa3yoIuii
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpeAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe BSHEPreTuKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbI METOJI MO3HAHHUS IIPU BBIIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBYy Kypca ¢u3MKH I8 ypOBHS CPEAHEro OOINero oOpa3oBaHHS
MOJIOKEH pAI HWIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHS.



Hoess yenocmnocmu. B COOTBETCTBUHM € HEM KypcC SBIISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/eioB (PU3MKH, BKIIOYACT KakK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzauus MNOpeAnosaraeéT HCIOJIb30BAHKE
TYMAaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYCCKUMU TTPOOIeMaMHu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusuku  mpegmnosiaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKHUX MPHUIOKECHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu pearusyeTcss TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, TIIOCBSIIEHHBIX OSKOJOTHYECKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM paluoOHATBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmyeckue teopuu (HopMHUpOBaHHUE MPEICTABICHUN O
CTPYKTYpE TOCTPOCHHS (U3HUECKOW TEOpHH, Pojid (hyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPHUPOJE, TpPaHHIAX
OPUMEHUMOCTH TEOPUH, MJI OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CHCTEeMHO-CATENPHOCTHBIN TOIX0/I B Kypce (DM3UKH Pean3yeTcs MPekKIe
BCEr0 3a CUET OpraHU3alid SKCIEPUMEHTATBHOU ACSITEIBPHOCTA O0YYarOIIMXCH.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKM — OTO HWCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mno (pu3uke OObEeIUHEHbI B OOLIUH CIUCOK YUYEHHYECKHX
pPaKTHYECKUX padoT. BEIfCIeHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS YYaCTHHKAMU
00pa3oBaTEILHOIO Mpollecca MCXOAd M3 OCOOCHHOCTEH INIAaHMPOBAHHUS U
ocHamieHust kabuHeta Qusuku. Ilpu »>TOM obOecmieunBaeTCsi  OBJIAJICHUE
0o0y4YaronMMuCcs yMEHUSIMA MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH K TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
IPEITIOKCHHBIX TUTTOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUETHBIX MU KAYECTBEHHBIX
3anay. [lpu »aToM JUIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/ladyd C SBHO
3aJIaHHON (PU3NYECKON MOJICIBIO, TIO3BOJISIFOIIUE TPUMEHSTh U3yUYEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK U HHTETPUPYs 3HAHUS U3
pa3HBIX pasneioB. J[7s KauyeCTBEHHBIX 3a/Jad MPUOPUTETOM SIBIISIIOTCS 3aJIaHUS Ha
00bsSICHEHHE TPOTEKaHUsl (U3UYECKUX SBJICHUNW U TPOILIECCOB B OKpYKarouien
KU3HH, TpeOyronme BBIOOpa (HU3UYECKON MOJICHH ISl CUTyalluu MPAKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DIOC COO k wmaTepuaIbHO-
TEXHUYECKOMY OOECIEeUCHUI0 Y4YeOHOTo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHEro O0IIero o0pa3oBaHus JOKEH U3y4aThCsl B YCIOBUSAX
IpeIMETHOTO KaOuHeTa (U3WKK WM B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYHOI'o IMKIIa. B kaOuHere (HU3UKU JOJDKHO OBITH
HeoOXoIUMOe J1labopaTopHOE OO0OpYAOBAHME JJiS BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3HKe YICHHUECKHX MPAKTHUYECKUX padOT M JIEeMOHCTPAIMOHHOE
000pyoBaHUE.

JlemoHCcTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IMOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (DU3MKE KIIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIIGHUA ¥  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecrneunBaeTcsi B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHdecKre KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (opmupoBaHme HHTEpeca M CTPEMJICHUS OOYYAOIIHMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
WCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKHU;

e (opmupoBaHne yMeHUW OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
bu3NUecKuX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

e (opmupoBaHue TpeaCTaBICHUNA O poM (PUMKH JJIs Pa3BHTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX Telield oOecrieunBaeTCsl PelIeHueM CISAYIOIMMX 3a/1ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMmpuOOpEeTEeHHE  CHCTEMbl  3HaHUH 00  o0mux  (Pu3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPODHU3UKH;

e (opmupoBaHue yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
0oObsCHEHMs] (PU3NYECKHX SBJICHUA B TMPUPOAE U Il TPUHITHUS
MPAKTUYECKUX PELIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHUS PA3IUYHBIX 3a7ad C SBHO 3aJaHHOMN
dbu3nueckoil MOMAENbIO, 3aJad, MMOAPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3/laHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1auu;

e TMOHUMMaHHE (U3UYECKUX OCHOB M MPHUHIMIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny,

e OBJIAJICHUE METOJAMH CaMOCTOSITEIbHOTO IUJIAHUPOBAHUSI U IPOBEIICHUS
bu3HYeCcKUX SKCIEPUMEHTOB, aHAlIW3a U HMHTEpIpeTanuu UHbOpMaIny,
OTIPEICJICHUS JOCTOBEPHOCTH MOJYYCHHOTO PE3yIbTaTa;

e CO3/JlaHUE YCJIOBUU JIJIsl PA3BUTUS YMEHUN MPOEKTHO-UCCIIECIOBATEIIbCKOMH,
TBOPUYECKOU JICSITETbHOCTH.

Ha wusydenune ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEIHErO OOIIETO
obpazoBanust otBogauTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mnporpamme 10 (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUsT J1a0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIMNXCS.



COJEPXAHUME OBYUYEHUA
10 KITACC

Pa3znes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

@dusnka — Hayka o mpupone. Hayunbie MeTOABI NMO3HAHUS OKPYIKAOLIETO
mupa. Posnb DOKCnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBI.
DKCIEpUMEHT B (PU3UKE.

MopenupoBanue (pu3MyecKux [BJICHHM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TEOpUH. ['paHHIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON NEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBple M UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopus.

[lepemertienre, CKOpOCTh (CpefHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuabHOW TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJMUHAT.
CioxxeHue nepemMenieHui 1 CI0KeHUe CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOpDJIUHAT, CKOPOCTH, YCKOPEHHUSA, NyTH H IEpEeMEIICHUS
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIasieHue. Y CKOpeHue CBOOOHOTO NMaJeHuUS.

KpuBonuneiiHoe  aBwkeHWe. [I[BMKEHHWE  MaTepUabHOW  TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEIHAS
ckopocTs. [lepuoa u yactora obpatieHus. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yYCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC MTepeavu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WUTIOCTpAIs KMHEMATUYECKUX XapaKTEPUCTUK
JIBYOKCHUS.

[IpeobpazoBanyie NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Hanpagnenue ckopocTu Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padonul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMAECHHBIMH TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30OHTAIBHO.

Tema 2. lunamuxa

[IprHimn  otHocuTensbHOCTM  [anmmnes. IlepBelid  3akoH  HproToHa.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIsl MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa AJ1s1 MaTepUaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectr. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenune. Bunsl Tpenus (mokosi, ckoipxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenpbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. I[lmedo cumbl. YcnoBus
paBHOBECUS TBEPAOIO TEA.

TexHuyeckre yCTpPOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenne cui.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBeCHs TBEPAOTO Tea. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune nBukeHust Opycka Mo HaKJIOHHOM TIOCKOCTH.



Hccnenoanne 3aBUCHUMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pa3siie, OT ux Jaedopmariuu.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHnbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepUalIbHBIX TOYEK.
NMnynbC CUIBl M1 U3MEHEHUE HMITyJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHepruss MarepualibHOM Touku. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUM.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEPrus yIpyro
nehopMupoBaHHONW  mpykuHBL.  [loTeHIManpHas  dSHeprus Teina  BOIM3HU
MMOBEPXHOCTH 3EMJIH.

[loTrennumanbHple W HENmOTeHIMaubHble  cuibl.  CBsS3b  pabOTHI
HETIOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOoTeHIMATIEHON YHEPTUN B KHHETHUECKYIO M 0OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

N3ydenune abCONIOTHO HEYNPYroro ygapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHUEM MEXAHMYECKOW HHEPTUu
TeJla Ha IIPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znen 3. MosekyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHXKEHHUS U
B3aHMOJICMCTBUSL YaCTUL] BEIIECTBA. MoJaenu CTPOEHUs Ta30B, XUJKOCTEU H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenscus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HJACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEHEW KHWHETHMYECKOM SHEPIHM TEIUIOBOrO JBMXKEHHMS dactul rasa. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHHEe MenneneeBa—Knamneipona.
3akoH /lanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3o0apa.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE IMPUMEHECHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, Qotorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OnpiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO ABHIKCHHS.

Mogaens onbita LlTepHa.

OnbIThI, JIOKA3bIBAIOIIINE CyLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mojienb, WILTFOCTPUpPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

Onpenenenne mMaccbl BO3ayXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUM
00BbEMa KOMHATBHI, TaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonudecTBo TeroTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IydYeHUE. Y AeJbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. l[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[IpumeneHnre mepBOro 3aKOHAa TEPMOJMHAMHUKHU K Hu3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

TeruioBele  mamuHbl.  [IpuHOUWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBHIX MammHaX. Koadduiment mnomae3Horo
nerictBusl TeruioBord MamuHbl. [lukin KapHo u ero kodpduuMeHT moJIe3HOro
JNeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.



TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIHHUK, KOHAUITUOHED.

Jlemoncmpayuu

3meHenne BHYTpEHHEH HSHEPTrUM Tella MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOAEMOHCTPALINS).

W3meHeHne BHYTpEHHEW SHEPTUM (TeMIiepaTyphl) Tea IpU Terionepeaye.

OneIT 1Mo aaunabaTHOMY pPAaCHIMPEHUI0 BO3Ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u konaencauus. Mcnapenne u kurnenue. AOCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacelmeHHblld map. YaenbHas TeruoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Tépnoe Teno. Kpucrammnyeckue n amopdubie Tema. AHA30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTau3anus. Y aeinbHas Terora miasienus. Cyonumarius.

VYpaBHeHuUE TEII0BOro OajgaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS] COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM TaBJICHUMU.

Crioco0Obl U3MEpEHUs BIaKHOCTH.

HaGnronenue HarpeBanust v MiiaBJIeHUs] KPUCTAUIMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

HN3mepenre OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuka
DneKkTpu3anus Tel. OJEKTpUYECKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsiaoB. IIpOBOIHMKHU, OUAJIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3anmopneiictBue 3apsanoB. 3akoH Kyiona. TouedyHbI 21EKTpUUECKUI 3aps.
Onektpuyeckoe nose. Hanpssk€HHOCTh  anekTpuueckoro mnois.  [IpuHuumn



CYIEPIO3ULINM DJICKTPUUECKUX TosieH. JIMHUM HanpsiKEHHOCTH DJIEKTPUUYECKOTO
TOJISL.

Pabora cun  anextpoctatmyeckoro  mosis.  [loreHuman.  Pa3HoOCThb
MOTCHIMANOB. [IpOBOAHMKM H JUANEKTPUKH B SIEKTPOCTATHYECKOM IIOJIE.
JnanexTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yecknue YCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOI,
DJIEKTPOMETpP, DIEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPOIpPHUOOpOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN alIapaT, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JI3IIEKTPUKU B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJAEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJICKTPUYECKUT TOK. YCJOBHS CYIIECTBOBAHMUS AJIECKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuna toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YEIbHOE CONPOTUBICHUE BEIECTBA.
[TocnenoBarenpHOE, MapalIeNbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOAHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTO#) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

DJIEeKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAas MPOBOJIMMOCTH
noJynpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [TomynpoBogHUKOBBIE TPHUOOPHI.

DJICKTPUYECKUT TOK B  pacTBOpax M  paciiaBaX  AJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS] AUCCOUHAIMS. DJIECKTPOJIN3.



OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHHuecKrue YyCTPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOUYHUKH TOKa, ODJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OJIYIPOBOIHUKOBBII N0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHUSI LUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IUIOIIA/IM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CwMmeliaHHOEe COeIMHEHHUE MPOBOIHUKOB.

[IpssiMoe wu3MepeHue HIIEeKTpOABUKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAUMOCTbD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3yueHne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepenue 371eKTpOIBUKYIEH CHIIBI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

Habnronenue snexrposusa.

MexknpeaMeTHblie CBSI3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS C
y4€TOM COJEpPKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcaMM MaT€MaTHKH,
OHOJI0TUH, XUMUH, Teorpadyu U TEXHOJIOTUU.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runoresa, (Qumueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIEPUMEHT, MOJIEIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe JBHKEHUE B XKUBOW mpupoae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEMIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOW IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHas Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, XKUAKOCTEH U



ra3oB, JJIGKTPUUYECKHE CBOMCTBA METALJIOB, JJIEKTPOJMTHYECKAs JUCCOILUALNS,
rajbBaHHKaA.

l'eocpaghusi: BNaxHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBUKCHUN C HCIONH30BAHUEM MEXaHU3MOB,
Y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHe), JBUraTeilb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE BJIEKTPOIPHUOOPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AJIEKTPOHArpeBaTEIbHBIC npuoOOPHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Pa3znen 4. JiekTpogMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMacHUMHAA UHOYKYUS

[ToctostHHble  MarHuThl.  B3auMOAEHCTBUME  IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHoun cyneprnosuuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapTWHa JNUHWUNA MarHUTHOU
VHIYKIWH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarnutHoe T1OJie TPOBOJAHMKA C TOKOM. KapTwHa JHWHUW WHIYKIUA
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO IPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOIO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTBre mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopena.

SIBiieHuEe QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
WHIYKIWAHA. OJIEKTPOABIXKYILAS CHJIA HWHAYKUHAH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu dapanest.

BuxpeBoe nanektpuueckoe Tmosie. ODIEKTPOJBMXKYIIAs CUla HHIYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM I10JI€.

[Ipasuno Jlenua.

NHnykTUBHOCTh.  SIBIeHME CAMOUMHIYKIMU. OJEKTPOJABHXKYINAS  CHJa
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThbl, 3JIEKTPOMArHUTHI, SJIEKTPOJABUIATEINb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOIO IyYKa MAarHUTHBIM TTOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIA.

B3aumopeiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUH.

[IpaBuo Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBrieHME CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

Uccnenoanne neiCcTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHONW UHAYKIIVH.

Pa3znes 5. KosieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbIE KOJ1€0AHUS

Konebarenbnas  cucrema. (CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
IMapmonnyeckue konebanms. [lepuwon, wactora, amrmummryna u (asa KoseOaHU.
[IpyxuHHBI MaATHUK. MaTreMaTU4eCKUN MasATHUK. YPAaBHEHUE TApPMOHUYECKUX
kosnebanuii. [IpeBpareHue sHepruu NIpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJieOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHEIMU KoneOanussmMu. @Dopmyna TomcoHa. 3akoH CcoOXpaHEHUS
OHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyK/I€HHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHYK/IeHHBIC 2JIEKTPOMAarHUTHBIEC KOJICOAHMUS.

Ilepemennpii  TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsKECHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeadya U NOTpeOICHUE IEKTPUUECKON
SHEPruM. JKOJOTHUUYECKHE PUCKHU TPU MPOU3BOJCTBE 3JEeKTpodHepruu. KymbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU dJIEKTpOIepeay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATENbHOM CUCTEMBbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pezoHanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUA.

Pe3onanc mnpu 1moCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOpa, KATYIIKH
VHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYU.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENM W3 ITOCIEA0BATEIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBus pacnpoctpaneHus. llepumon. Cxopocts
pacnopocTpaHeHHsi W JJuMHA BOJHBL llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
NuTtepdepenius u audpaxiiyms MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHUE, MoJsipu3anus, Tudpaxuus,
uHTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 37€KTPOMArHUTHBIX BOJIH. [I[pruMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpunHiunel paguocBA3y U TelleBUaAeHUA. Paguonokamnus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArOIIE Cpeibl.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEAMIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TesiepoH, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue U PaCPOCTPAHCHHUE TTOMIEPEUHBIX U MPOJTOTHHBIX BOJH.

Kone6mromeecs Teno Kkak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue nuntepdepeHnu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHUi.



UccnenoBanne  CBOMCTB  3JEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMyIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. I[IpsiMonuHENHOE pacnpoCTpaHEHHE CBETa B
OIHOpOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucniepcust ceera. ClioXHBIN cocTaB 0enoro ceerta. LIger.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTosiHue W ONTHYEeCKas cuja TOHKOM JuH3BL [locTpoeHune uzoOpakeHUN B
coOuparomux U paccemBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeJIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTUKMU.

BonnoBas ontuka. Wurepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMIONEHUS MAaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH TAJCHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, Jyla,
dboToanmapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOI, TEeJECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHEHOE pacIpOCTPaHEHUE, OTPAXKEHHUE U IIPEJIOMJICHHE CBETAa.
OnTtuyeckue MpudOpHI.

[TonmHO€ BHYTpEHHEE OTpakeHue. Mojaenb CBETOBOA.

HccnenoBanue cBOMCTB N300paK€HUI B JIMH3AX.

Mojienin MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue nuarepdepeHnm ceera.

Habmronenune nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKITHOHHON PEIIETKY.

HaGnronenue nosnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul



N3mepenune nokaszaresns NpesioMJICHUS CTEKIIA.
Uccnenosanue cBONCTB N300pakeHUM B JIMH3aX.
Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBbHON TEOPHUH OTHOCHUTEILHOCTH

['paHnnbl  NPUMEHUMOCTH  KJIACCMYECKOM ~ MexaHuku.  llocrynarel
CIICIMAJIbHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAILCHUE
JUTAHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3b MacChl C SHEPrUei U UMITYJIbCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
ITOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue porodddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanuiar
dboToaddekra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICUCTBHUE CBETA.

TexHuueckrue YCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTumK, coTHEeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GhoTodddeKTa.

Cseroauon.

Conneunast Gatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuIO o -HaCTHIL.
[Inanerapnas mopzens aroma. Ilocrymarel bopa. M3nydyeHuwe u morsomeHue
(GOTOHOB TpU Tepexoie aroMa C OAHOTO YPOBHS JHEPrHUHM Ha JApyroi. Buabl
criekTpoB. CIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosnnoBeie cBoiicTBa yactull. Bonnsl n1e bpoitns. KopmyckynsipHO-BOJIHOBO#M
JyaJIu3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyUYCHUE.

TexHnueckne yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

Habnronenue nuHeHyaToro cekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JI0KA3bIBAIONINE CJO0KHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOrO u3nydeHusi. CBoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BrnusiHue paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE  TIpOTOHA W HedWTpoHa. HykioHHas  mozens  sjapa
I'eiizen6epra—Banenko. 3apsya sapa. MaccoBoe uucio sjpa. M30Torsl.

Anbda-pacnan. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B siape. SAnepHbie cuibl. Jleext maccel sapa.

S nepuble peakuuu. Jlenenue u CUHTE3 sAIEp.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

Metoabl HAOIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOoeHCcTBUA. EQMHCTBO u3nueckoii KapTUHBI MUpA.

TexHuyeckre ycTpoulcTBa U MPAKTUUECKOE MPUMEHEHUE: JTI03UMETP, Kamepa
Buiibcona, sigepHblit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CU€TurK MOHUBHUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. JiiemMeHTHI aCTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHsL acTpoHOMUU. [TpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSipKUe 3BE3MBI, IUIAHETBI, UX BUAUMOE
JIBIDKCHHE.

CosHeuHast cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3NIbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCIENA0BaTEIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U ABoJoIMU ConHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuxa. Ilonoxxenne u nBuxenue CosHLIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku m kBasapbl. UEpHBIE IBIPHI B spax
rajaKkTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MerarainakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIA30M C HCIOIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJIsI OTIpe/IeNICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOJyIIapus U IPKUE 3BE3IBI.

Hab6mnronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponp ¢Qusukn © acTpoHOMHHM B IKOHOMUYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax IedaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOW KapTHHE MUPA, POJIh (PU3UIECKON TEOpUHr
B (GOpPMHpPOBAHUU TIPEACTABICHUN O (DUIUYECKON KapTHHE MHpPA, MECTO
¢bu3ryuecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUM O IPUPOJIE.

MexknpeaMeTHblie CBSI3H

Nzyuenune xypca ¢uszuku 6a3o0Boro ypoBHs B 11 kimacce ocymecTBIsSeTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (u3uyeckas BEIMYWHA, 3aKOH,
Teopus, HaOIIOJICHUE, IKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0O0US TPEYTrOJHHUKOB,
oTpe/ieeHIe MIOMIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »snekTpuueckue SBICHUS B JKMBOM MpupoJe, KoseOaTeabHbIe
JIBUKEHUS B )KMBOM MPUPOJE, ONITUYECCKUE SBIICHUSA B KUBOM NMPUPOAE, NEUCTBUE
paJraly Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILNIUUECKAS] CTPYKTYpa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHHUS KPUCTAUIMUECKOM PEIIETKH, CHEKTPaIbHBIN
aHamus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHMTHBIX — PY/I,
(dhoTOCHEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHU M.

Texnonocusa: IJHWHUWA DIIEKTPOIIEPENAY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meup, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA POI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpeIHETO OOIIero
oOpa3zoBaHusi (0a30BbIM YPOBEHb) JOJKHO O0ECHEUYUTh JOCTHIKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « OU3nKay AOJIKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCSA PYyKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMBITA JEATEIBHOCTH B MPOIECCE peaIM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEJIbHOW JI€SITENbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKTAHCKOM MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKUX T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIbHON OpraHU3allNy;

YMEHHE B3aHMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OLEHUBATh CUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHBbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyiero Gu3ndeckon Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

WHTEpEC K pa3iuuHbIM cdepaM MpodecCUOHATBLHONU NEATeIbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH U CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA TPOTSHKEHUN BCEH KU3HU;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTBHOTO
XapaKkTepa SKOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYILECTBJICHUE JICUCTBUU B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA 11eJIeH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTRA;

pacuIMpeHre OmbITa JEATEIbHOCTH JKOJOTHMYECKONW HampaBJIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HUKe;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UIECKON HAYKH;

OCO3HAHWE LEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydeHus: (QU3NKKA  OCYIIECTBISTH  NPOCKTHYID H  HCCIEOBATEIBCKYIO
NEeATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI
Ba3oBble jiornyeckue JaelicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPECTATh IENH JeATEIbHOCTH, 3a/laBaTh MapaMeTPbhl W KPUTEPUU HX
JOCTHKCHUS,
BEISIBIISAITh ~ 3aKOHOMEPHOCTH W TIPOTUBOPEUUST B  PACCMATPUBACMBIX
(bU3HYECKUX SIBICHUSIX;
pa3pabarhiBaTh IUIAH PEIICHHUS TPOOJIEMBI ¢ YYETOM aHaan3a UMCEIOIIUXCS
MaTepPHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTAaTOB
TIEJISIM, OLICHUBATh PUCKH TOCTEACTBUHN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIeM.
Ba3oBble uccienoBarenbckue 1eiCTBUS:
BJIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHSATHUSMU W METOIaMHU
bu3nuecKoil HayKu;



BJa/IeTh HaBbIKaMHU y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuieHusl 3ajay (PU3UUYECKOTO COAEpN aHUs, MPUMEHEHHUIO Ppa3JIMYHBIX
METOJIOB MMO3HAHUS;

BJa/JE€Th BHUJAAMU JIEATEIBHOCTU 110 TMIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOpa3OBAHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YKCJIE ITPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBAaTh 3a/auy,
BBIJIBUTaTh TUINOTE3Yy €€ pelIeHMs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYEHHbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
JEeSITEIbHOCTH, B TOM YHCIIE IPU U3YYEHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIHN OIIBIT,

yMEThb TIEPEHOCUTHh 3HaHUSA 1O (HU3UKE B MPAKTUYECKYI0 00JacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTe;

BBIJIBUTaTh HOBBIE UJIEH, NIpeJIaraTb OPUTrHHAJIbHBIE IOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢c nHpopmanueii:

BJa/IeTh HaBBIKAMH MOJIy4eHUS MHGOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AHAJU3,
CUCTEeMATHU3AIMI0 W HHTEPIpEeTaio WHOOPMAIMUA Pa3IUYHBIX BUAOB U (OpM
IPE/ICTaBIICHNUS;

OLICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PELIEHUMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3a/a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMHUKHU, TEXHUKH OE€30MMacHOCTH,
TUTUEHBI, PECypcoCOEpexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHus B Ppa3lWyHbIX (popmarax c
y4€TOM Ha3zHaueHMsI THPOPMALUHU U LEJIEBON ayJUTOPUH, BIOUPAs ONTUMAJIbHYO
(dbopMy nIpencTaBlIeHUs U BU3yaJIU3aliu.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS:
OCYIIECTBJIATH O0IIEHNE HA YpOKax (U3MKH U BO BHEYPOUHOU JEATEITHHOCTH,
pacmo3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd ©  CMSATYaTh
KOH(DITUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAJIBbHON
paboTHI;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM oOUIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJIJIEKTUBA;

OpUHUMATh  1LI€JIM  COBMECTHOM  JeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACUCTBUA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBHU,
pachpenenarTb poid C y4€TOM MHEHHMH y4YaCTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa MU KaXJIOro0 yYacTHHKAa KOMaH[bl B
o01IuMii pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh HJEU C MO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MMPAKTUYECKOU pabOThI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pacHMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIaCTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pediieKCHMH KaK  OCO3HAHUS
COBEpLIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pE3yJIbTaTOB U
OCHOBAHUM;

UCIIOIb30BaTh NMPUEMBI peduieKCUM AJIsl OIIEHKH CUTYyallid, BRIOOpa BEPHOTO
pelieHus;



yMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO IPHHUMATh PEIICHUS 10 WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI APYTHUX TIPU aHAIW3Ee pe3yIbTaToB
NEeSITENHHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI WM apTryMEHTHl JPYTHX TP aHalW3e pPe3yJbTaToB
NEeSTENHHOCTH;

PU3HABATH CBOE MPaBO ¥ MPABO APYTHX HA OMIHOKH.

B mporecce mocTHKEeHHS JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oO0Imero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEpPIIICHCTBYETCS AMOIIMOHAITbHBIH MHTEIUJICKT, IpeNoJIarafoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATLHOE
COCTOSIHME, BUJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIalTHPOBAThCA K
AMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHXKCHUIO 1ETH U
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAIOINIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOYAOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3HKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

YUUTBHIBaTh TpaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEINEH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOIIOTHO TBEPIOE TEIIO,
WJICATbHBIN Ia3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pU3nuUecKue siBICHUs (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEILECTBA U



ANEKTPOAMHAMHUKN:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBWKEHUE M0 OKPY)KHOCTHU, HHEpLHUs,
B3auMojielcTBue Tel, nuddy3us, OPOYHOBCKOE JBHXKEHUE, CTPOCHUE KUAKOCTEN
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJN NMPU HArpeBaHUM (OXJIAXKICHUH ), TETTIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSi3b MEXKIYy IapaMeTpaMu COCTOSIHMA Tra3a B HM30Ipolieccax,
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsJI0B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpAWHATa, NyTh, NEPEMEUIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCIOJB3YEMbIX BEIMYUH, UX OOO3HAUCHUS M EIUHUIIBL,
HaxXoAUThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMKCHIBATh M3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIC SBJICHUS,
UCHOJIb3Ysl (DU3MYECKME BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOro JIBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss 3Heprus, pabora rasa,
KOA((DUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHUU
OPaBWJIBHO TPaKTOBaTh (U3MUYECKUH CMBICH HCHOJb3YEMbIX BEJIMYUH, HX
0003HAaUEHHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3HUECKYI0 BETHUUHY C IPYTUMH BEIIMUYNHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUs (IIPOLIECCHI), UCOJNIb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
ANEKTPUUECKOE MOJIe, HAPSHKEHHOCTD MMOJIsl, MOTEHLUAJ, pa3HOCTh MOTEHIIUAIIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBAaTh (PU3NYECKH CMBICI HCIOJIb3yEMBIX
BEIIMYMH, MX OOO3HAYCHHUS W EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUUYHUHY C APYTUMH BEIUYUHAMU;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (U3HUUECKUE
3aKOHBI U IIPUHLINIBL: 3aKOH BceMUPHOro Tsarotenus, 1, I u III 3axonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DJHEPruH, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUNA CWJI, HPHUHIUI PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPrUuu TEIUIOBOIO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHWE W YCIIOBUS (TPaHMIIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE IPUHLHUIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHS MX O€30MacHOrO HCIOIb30BaHUS B
MMOBCEHEBHOM JKH3HHU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3UUYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSAMBIX M KOCBEHHBIX W3MEPEHHH, IPU 3TOM
(GopMynupoBaTth mpoOiieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyHOBaHMS, MPOBOAUTH OMNbBIT U
bopMyIHpOBaTH BHIBOJIHI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXKAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJI€ TaOnuIl U TpauKOB, A€JIaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEA0BAHNUS;

cobroaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOU
JeSITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemars pacuéTHble 3aJaud C $BHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4n
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE JUIsl €€ pellleHus, NMPOBOJUTH PAcu€Thl M OLIEHUBATH PEaIbHOCTh
HOJTy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUUUHBL;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LENOYKY pPACCYKIEHUN C OMOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bus3ndecKue SIBICHUS;

UCTOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIE
UH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPECTaBIICHUs YYEOHOW M HAy4YHO-MOMYJSPHOU MH(POPMALINU, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIYYaEMYIO HH(OpMALHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0o MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KHU3HU
i obecriedyeHus: 6€30MacCHOCTH MPHU OOpaIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAaHEHHUsI 3J0POBbsl U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKpYXalolleH cpene;



paboTath B TpYyIIE C BBHIINOJHEHUEM pPA3IMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIbI, palMOHAILHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (DU3UYECKUX MOJCNCH:
TOYECUHBIN AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sapa TMpH penieHUuH (Pu3ndecKux
3ajad;

pacno3HaBath (PU3NYECKHE SIBJICHUS (MPOILECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJAMHAMUKN M KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
untepdepennus, audpakius W MOOJApU3alUS CBETa, JUCIEPCHUS CBETa,
dotornexrpuaeckuii 3GhexT (hoTtodddeKT), CBeTOBOE NaBiieHNe, BOZHUKHOBCHHE
JMHEWYAaTOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PaauOaKTUBHOCTD;
OMKCHIBATh W3YUYEHHBbIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NIPOBOJUMOCTb  pPa3jIMYHBIX  Cpel) U

ANEKTPOMATHUTHBIE SBJICHHS (TIPOIIECCHI), HWCIOJB3Yys (PU3NYECKUE BETUYHHBL:
NIEKTPUUECKHUIN 3apsjl, CWJa TOKa, JJICKTPUUECKOE HAMNpPSDKEHHE, JICKTPUUECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTCHIIMATIOB, AJIEKTPOABIIKYIIAs chia, paboTa ToKa,
WHAYKIMS MarHATHOTO II0Js, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIK{A, SHEPTUS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ W YacTOoTa
KojeOannii B KoysieOaTeIbHOM KOHTYpE, 3apsifil W CHJIa TOKa B TIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHUE U
ONTHUYECKasi CHUjia JIMH3bI, TPU OIMCAHUM MPABWIBHO TPAKTOBATh (HHU3MUECKUN
CMBICIT HCIIONB3YEMBIX BEIIMYWH, WX OO0O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh
GbopMyIIBI, CBSA3BIBAIONIME JaHHYIHO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITUYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS U TPOIECCHI, HCIOIb3Ys
(Gu3HYeCKUE BEIMYMHBI: CKOPOCTH 3JICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUsI U UMIYJIbC (OTOHA, MEPUOJI TIOJypaciaia, SHEPTHsl CBI3U
ATOMHBIX SiJIep, NpPU OINHCAHUM TMPAaBWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
UCIIOIb3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS] U E€JIUHMIIbI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBI;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATENBHOTO U MapaiIeIbHOrO
COEIMHEHUA MPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJIUHEUMHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe OWHINTeHHa st doTtodrddexra,
3aKOH COXPaHEHWsS! HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHUs MacCOBOTO YHCIHA, MocTynaTtsl bopa,
3aKOH paJMOaKTUBHOTO pacnaja, Mpu 3TOM pa3iInudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKEHHE W YCJIOBHUS (TpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TIOJISI POBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHua;

CTPOUTh M OMNHUCHIBATH H300pAKEHHE, CO37AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHl 10 UCCIENOBAHUIO (DU3NYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpodieMy/3agady ¢ TUOOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh yCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHMS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTH BHIBOIBI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BEITUYHUH, MIPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO0 W3MEPEHUS U UCMOJb30BaTh HM3BECTHHIC
METO/bI OLIEHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUYHWH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUI: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEJIUYMH B BHUJEC TaOJIUIl U
rpadMKoOB, J€JIaTh BBIBOABI [0 PE3yIbTaTaM UCCIICIOBAHUS;

coOmro1aTh MpaBwmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAHUN B
paMKax y4eOHOro OJKCIEepUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOH W IMPOECKTHOU
NESTENBLHOCTH C MCHOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M J1AOOPAaTOPHOIO
000pyI0BaHU4,

pelmarb pacy€éTHhlE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,



HEOOXOAUMBbIE JUIsl €€ pelleHUs, NMPOBOJUTH PAcU€Thl M OLIEHUBATH PEaIbHOCTH
MOJIYYEHHOT'0 3HAYeHHS (PU3MUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 33/1a4U: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUN C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCcKHe SIBJICHNUS,

UCIOJb30BaTh  IpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI1 MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y TPEICTaBIICHUs YYEOHOW M HAay4YHO-NOMYJSPHON HMH(POPMALIMH, MOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIydaeMyto HH(OPMALIUIO;

OOBSCHATh MNPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOrO UCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIErO0 MHpAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KU3HU
Ul o0ecriedeHus: 0€30MaCHOCTH MpU OOpallEHnH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 310POBbS M COOJIIOEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUA B OKPYKAIOLIEH Cpee;

paboTaTb B TIpyNIE C BBIIOJHEHUEM pa3JMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYyIIbl, PALUOHAIBHO pACHpeAeisiaTh OO0S3aHHOCTU U
IUTAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBAaeMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBo 4yacoB DIeKTPOHHBIE
HaumeHoBaHue
Ne (uudposrbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMmbl padoThI padoTbI
pecypcsl
Paznen 1. PUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
L1 ®usnKa U METOJIbI ) bu6mmorexa [IOK
' HAyYHOI'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
29 unavmka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHECHHS B 6 | | bubnuorexa [JOK
' MEXAHUKE https://m.edsoo.1u/7f41bf72
Hroro no paszneny 18

Pa3nea 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI Eu6 1OK
HOINOTEKA

3.1 - 1
MOHeKyHHpHOU ? https://m.edsoo.ru/7f41bf72
KHHETHYECKON TEOpUHU

17 OCHOBBI 10 | bubnuorexka [JOK

' TEPMOJAUHAMUKU https://m.edsoo.ru/7f41bf72
3.3 ArperaTtHblie 5 bubnuorexa [JOK




COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI

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

Hroro no pazaeny

24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [JOK
4.1 DIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIIM
49 AJIEKTPUYECKHUM TOK. 12 bubnnorexa [JOK
' Toku B pa3muyHbIX https://m.edsoo.ruw/7f41bf72
cpenax
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME




11 KUIACC

Kosmn4yecTBo yacos DIeKTPOHHBIE
Ne HaunmenoBanue pasaenoB Kourpossbie | TIpakTmaeckne (uudposbie)
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paszpnen 1. JIEKTPOIUHAMUKA
MaruauTHOe 1noJie. BuG LIOK
nonMoTeKa
1.1 2 11 1 3
JICKTpOMArHHTHAA https://m.edsoo.ru/7f41c97¢c
WHTYKIUS
Hroro no pasaeny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
Mexanuueckue u
2.1 AIEKTPOMArHUTHBIE 9 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97¢
KoJieOaHus
29 MexaHn4deckue u 5 1 bubmuorexa [JOK
’ DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41¢c97¢c
bu6mmoreka [IOK
2.3 10 3
Onika https://m.edsoo.ru/7f41¢97¢
Nroro no pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

11 OCHOBBI cielIMaTbLHOU 4 ] bubmnoreka LIOK
' TEOPUHU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTHl KBaHTOBOU 6 bu6mmoreka [{OK




https://m.edsoo.ru/7f41c97¢

OITHUKHU
bu6mmoreka [IOK
4.2 4
Crpoerue aroma https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [IOK
4. A
3 TOMHOE SAPO > https://m.edsoo.ru/7f41¢97¢
Hroro no pasaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 DNIEMEHTHI aCTPOHOMUU U 7 1 bubnuoreka [IOK
' acTpou3uku https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 7
Paznen 6. OBGOBLIAIOIIEE IIOBTOPEHUE
bubmnoreka LIOK
0.1 Obobuarouee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Nroro no pazaeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DIeKTPOHHBIE
Ne Tema ypoka Kontpoubnsie | IIpakTnueckue Jara uHpposkIe
n/n Bcero H3y4eHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
dusuka — HayKa 0 IpUPOJE.
1 Hayunrie MeTZ Bl HOEH:HI/IH 1 bubnnorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero MUpa
Ponb u MmecTo pus3uku B
OPMHUPOBAHUN COBPEMEHHON
2 I(-il)a quoI;I KapTHUHBI NII)I/I a, B 1 bubmnorexa [IOK
y P . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIbHOCTH
JroAeH
MexaHn4uecKkoe IBIKEHHE.
OTHOCHUTENBLHOCTD
3 MEXaHUYECKOTO JIBMKCHUS 1 bubnmorera [IOK
A ) https://m.edsoo.ru/ff0c3508
[Iepememenue, CKOpOCTS,
YCKOpEHUE
4 PaBHOMeEpHOE psIMOJIMHEMHOE 1 bubmuorexa [JOK
JBHUKCHHUE https://m.edso0.1u/ff0c3620
5 PaBHOyckopeHHOE | bubmumorexa [IOK
MPSMOJIMHETHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
CB00Oo0IHOE HafeHHE.
6 YckopeHue cBoOOIHOTO 1 bubmnorexa [IOK
p a https://m.edsoo.ru/ff0c39cc
magcHus
7 KpuBonuHeiiHOe qBUXKEHUE. 1 bu6mmoreka [JOK




JIBr>KeHHE MaTepuaIbHON
TOYKH I10 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIIMTT OTHOCUTEIBLHOCTH
Tl'anunes. UnepuuanbsHbie

bu6mmoreka [{OK

8 cucreMsl orcyera. [lepssiii https://m.edsoo.ru/ff0c3bed
3akoH HprotoHa
Macca tena. Cuna. [IpuHumn

9 Cyneprno3uuu cui. Bropoii bubnuorexa [JOK
3akoH HprotoHa g https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKHU

10 Tpernii 3akoH HproToHa 1151 bubnnorexa [JOK
MaTepUAIIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuna tspxectu. Ilepas Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. bubnnorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koaddunment

13 TpeHus. Cuia ConpoTUBICHUS bubnuorexa [JOK
[IPU JBUKEHUU TEJA B https://m.edsoo0.ru/ff0c3f76
YKUJKOCTHU WM raze
[ToctynarensHoe 1
BpallaTebHOE JBUKEHUE

14 a0COIOTHO TBEPIIOTO TeNa. bubnuorexa [JOK
MowmenT cuisl. [liiedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPAOTO
Tena

15 HNMnynsc MaTepuanbHOU TOYKH, bubnrorexa LIOK

https://m.edsoo.ru/ff0c43d6




CHUCTEMBI MAaTEPUAJIbHBIX TOYEK.
Nmnynbe cunbl. 3akoH
COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBIKEHNE

16

PaboTa 1 MOUTHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepualbHOU Touku. Teopema
00 M3MEHEHUU KHHETUYECKONH
SHEPruu

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

17

[loTeHunanpHas 3HEprus.
IToreHuunanpHas s3HEprus
yrnpyro aeopMupoBaHHON
npyxuHsl. [lorennmanbHas
SHEpTHsl TeJa BOIM3U
MIOBEPXHOCTU 3EMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToreHnnuanbpHbIC U
HEIOTEHIIHAJIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHITUATBHBIX CHUIT
C U3MEHEHNEM MEeXaHUUECKOH
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAaHEHHUS MEXaHUYECKOU
SHEpPruu

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTtopHnast pabota
«VccnenoBanue cBsizu pabOTHI
CHWJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEepruu Tena Ha
pUMepe PaCTIKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas pabora no teme

bu6mmoreka [IOK




«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHHUKE)

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJ0XKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
Teopun. bpoyHoBCcKkoe
nswkenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrtep JBUKCHUS U
B3aUMOJCHCTBUS YaCTHII
BellecTBa. Moaenu CTpoeHus
ra3oB, )KMJKOCTEW U TBEPABIX
Tel

23

Macca mounekyin. KonudectBo
BewecTsa. [locTogHHas
ABoraapo

24

TemmoBoe paBHOBECHE.
Temnepatypa u e€ U3MepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanpueiii ta3s B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTtypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JBUKEHUS MOJIEKYJI.
YpaBHeHnue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0cS511e

27

3akon JlanpToHa. I'a30BEIe
3aKOHBI

28

JlaGopaTopHnas pabota




«HccnenoBaHue 3aBUCUMOCTH
MEK/]ly TapaMeTpaMH COCTOSIHUSA
Pa3peKEHHOTO ra3a»

I/ISOHpOHCCCH B nJCaJIbHOM rase

29 U UX rpaduyeckoe bubnrorexa LIOK
P https://m.edsoo.ru/ff0c570e
MIpPE/ICTABJICHHE
BuyTpennsis sneprus
TEPMOJIMHAMUYECKON CUCTEMBI
30 1 CIIOCOOBI €€ N3MCHEHHS. bubnuorexa [JOK
KonuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
0JIHOATOMHOTO UCAJIbHOTO raza
31 Buns! Teronepenaun bubmorexa HOK
a pex https://m.edsoo.ru/ff0c5¢36
Y enpHas TEI0EMKOCTD
37 BellecTBa. KonnuecTBo TEmioThl bubmuoreka [JOK
IIpH TEIIOIIEpeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHBII mporecc
I1epBblii 3aKOH TEPMOIMHAMUKHU
33 1 €ro MPUMEHEHHUE K bubmorexa HOK
P https://m.edsoo.ru/ff0cSefc
U30Ipolieccam
HeoOpatumocTs nporieccoB B
34 npupojae. Bropoii 3akon bubmorexa HOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
15 [Mpunuun nevicteus u KIT Bbu6mmoreka [JOK
TETIJIOBOM MAITUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKoJ0ru4ecKre npooIeMbl




TCIITIOOHCPICTUKHA

O6o0maromuii ypok

bu6mmoreka [IOK
38 M .
«Monexyspras dusika https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIMHAMUKU
KonTponbhas padbota no teme
39 «MonekynsipHas pusuka bubmmorexa LIOK
yiAp ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJIMHAMUKU»
[TapoobpazoBanue u
40 KoHJeHcanus. Mcnapenue u bubmorexa HOK
A - P https://m.edso0.ru/ff0c63b6
KUIICHUE
AOcCoNOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXKHOCTh BO3yXa bubmorexa HOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacepiiennsiit nap
Tépnoe Temno.
Kpucrannmaeckue u amopdabie
47 Tena. AHU30TPOIKs CBOWCTB bubnnorexa [JOK
KpucTtamioB. XKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[InaBnenue U KpUCTATUIU3ALIMS.
43 VY aenpHas TemioTa IaBICHUS bubmorera [JOK
a ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmorekxa [JOK
44
YPpaBHEHUE TEILIOBOrO Oananca https://m.edso0.ru/ff0c6820
DJeKTpu3anus Tell.
45 DnekTpuyeckuit 3apsa. [[Ba bubmmorera [TOK
p pAA: https://m.edsoo.ru/ff0c6bce
BU/JIA AJIEKTPUUECKUX 3apsiI0B
46 IIpoBOIHUKH, TUATEKTPUKU U bu6mmoreka [{OK




MOJIyIPOBOIHUKH. 3aKOH
COXPAHEHHUS IEKTPUIECKOTO

https://m.edsoo.ru/ff0c6bcc

3apsa
BzaumopeiicTBue 3apsioB.
47 3akoH Kynona. ToyeuyHbIi bubmorexa HOK
y . https://m.edsoo.ru/ff0c6ced
BJIEKTPUUECKUN 3aps]l
Hanpspok€HHOCTh
BJIEKTPUYECKOTO MOJIA.
48 ITpuHnnn cyneprno3unmuu bubmorexa LOK
p ymep . https://m.edsoo.1u/ff0c6df2
3JIEKTPUYECKUX noJel. JInnuu
HaIpsKEHHOCTU
PabGoTa cun
49 3JIEKTPOCTATUYECKOTO TOJIS. bubmuorexa [JOK
ITorennuan. Pa3znocts https://m.edsoo.ru/ff0c6f00
MOTCHIINAIOB
[TpoBOAHWKY W AUDIICKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnuorexa [JOK
JusnexkTpudeckast https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
bu6mmoreka [IOK
51 OnexTpoémMrocth. KoHneHncaro
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIeHCcaTOpa. JDHEPIrus bubmorexa HOK
a pa- p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTtopHnast pabota
53 "N3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"
54 [IpuHnun neiucTeus u

IMPUMCHCHHUEC KOHICHCATOPOB,




KOMMPOBAJILHOT'O armapara,
CTPYHWHOIO IIPUHTEPA.
DIeKTpocTaTUYEeCKas 3alluTa.
3a3eMIIeHHe AIEKTPONpruOOpOB

55

DIEKTPUYECKHUM TOK, YCIOBHS
€ro CyIIeCTBOBAHHUSI.
IlocrosankIi Tok. Cuna Toka.
Hampsokenne. ConpoTuBieHue.
3akon Oma aJ1g y9acTka 1enu

56

[TocnenoBarensHoE,
[apajuIeJIbHOE, CMEIIAHHOE
COEJIMHEHUE ITPOBOJHUKOB.
JlaGopaTtopHnast pabota
«3y4yeHune cMemanHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MmoImHOCTH
JIEKTPUIECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 mOJIHOU
(3aMKHYTOI1) 3JIEKTPUYECKOM
uenu. Kopotkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHast

pabora o Teme

" n
DnexTpoauHamMuka' /

Bcepoccniickas npoBepoyHas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56




pabota

60

O6o0maromuii ypok
«INEeKTpOTUHAMUKAY /
Bcepoccuiickasi mpoBepovHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs IPOBOJAUMOCTb
TBEPJBIX METAJIOB.
3aBUCHUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepxnpoBOAUMOCTb

62

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

63

[TonynpoBoaHuKH, UX
coOCTBEHHas U IpUMeECHast
npoBoauMocTh. CBoiicTBa p—n-
nepexona.
[TomynpoBoIHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUYECKUN TOK B
pacTBopax U paciuiaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIcconuanus. JIeKTPOIn3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKUN TOK B ra3ax.
CamocTosTenbHbIN 1
HECaMOCTOSITEJIbHBIN pa3psi.
Momnnus. [lnazma

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DneKkTpudecKkue Npudopsl U
YCTPOWCTBA U UX MPAKTUIECKOE
npuMeHenue. [IpaBuiia TeXHUKH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc




0€30I1aCHOCTH

KoHnTtponbHas pabota 1o teme
«2nekTpoctatuka. [locTostHHBIN

bu6mmoreka [IOK

67 1
3NeKTpruuecKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAX»
PesepBHBIi ypoOK.
b K
68 O06o00maromuii ypok mo TeMam 1 nomorexka O

10 xnacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68




11 KUIACC

KoaudecTBO 9acoB

DJIeKTPOHHbBIE
Ne aTa u(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A ungp
n/n Bcero HU3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcbl
IlocTossHHBIC MAarHUTHI U BX
B3auMoJieicTBUE. MarHuTHOE
1 rojie. BeKTop MarHuTHOM 1 bubmorera I[IOK
' p . https://m.edsoo.ru/ff0c9778
UHAYKIUU. JIMHUY MarHUTHOM
WHIYKIIUU
MarnuTtHO€e noJjie TpOBOJHUKA
) ¢ TokoM. OnbIT Dpcrena. | bu6nuoreka [JOK
BzaumopeiicTBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHnas pabota
3 «M3yyeHne MarHuTHOTO I10JIs 1 1 bubmorexa I[IOK
y https://m.edsoo.ru/ff0c98fe
KATYLIKU C TOKOM»
JlelicTBME MAarHUTHOTO TTOJIST Ha
MPOBOJHUK C TOKOM. Crita
4 Awmriepa. JlaboparopHas paboTa 1 | bubnuorexa [JOK
«HccnenoBanue aercTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»
JleficTBMEe MarHuTHOTO IOJISI Ha
5 JIBIOKYIIYIOCS 3apsIKEHHYIO 1 bubnuorexa [JOK

yactuny. Cuna Jlopenua.
PaGora cunsl Jlopenia

https://m.edsoo.ru/ff0c9df4




ONeKTpOMarHuTHas HHIYKIMSL.
IToTok BEKTOpa MarHUTHOM

6 uaaykiuu. 3/1C uayKkumm.
3aKOH AIEKTPOMarHUTHOM
nHaykiuu Papanes
JlaGoparopHasa pabora
7 ((I/ICCEGI[OI;B.HI/I: SIBJICHUS bubmmorexa [IOK
o https://m.edsoo.ru/ff0cal 50
AJIIEKTPOMATHUTHON UHIYKITUN
NupykTuBHOCTS. SBIeHUE
camounaykuuu. 3/1C
2 CaMOUHAYKIUHU. DHEPIUsi bu6mmoreka [JOK
MarHUTHOT'O MOJISA KaTyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE
oJie
TexHnueckue yCTpoNuCTBa U UX
MPUMEHEHUE: TOCTOSIHHbIE
9 MarHuThl, 3JI€KTPOMArHUTHI,
AJIEKTPOJIBUTATEb,
YCKOPHUTENH JIEMEHTAPHBIX
YaCTHUILl, THAYKIUOHHAS TI€Yb
O0o0maromuii ypox
10 «MarsaurtHoe HO}JIIPG bubmorexa LOK
) https://m.edsoo.ru/ff0cab82
DeKTpOMarHuTHast UHIYKITUSY
KonTponbHas pabota o Teme
11 «MarsuTtHoe 11071e bubmorexa HOK
' https://m.edsoo.ru/ff0cad58
DNIEKTpOMarHuTHast UHIYKIUS»
CB0OOIHBIE MEXAHUYECKIE
bubmnoreka LIOK
12 KoJjeOanus. 'apMmoHHUecKre

KoyiebaHus. YpaBHEHUE

https://m.edsoo.ru/ff0caf06




TrapMOHUYECKHUX KOJIeOaHMIA.
[IpeBpamienue 3Hepruu

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJIeOaHHi
rpy3a Ha HUTH OT JTMHBI HUTH
U MacChI Tpy3a»

14

KonebaTenbHbIi KOHTYD.
CB00OOIHBIE
AIEKTPOMArHUTHBIEC KoJeOaHus
B HUJI€aILHOM KOJIEOATEILHOM
KOHTYpE. AHAJIOTUs MEXTY
MEXaHHUYECKUMHU U
AIEKTPOMArHAUTHBIMH
KOJICOaHUSIMU

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcona. 3akoH
COXPaHEHHUS YHEPTUU B
HJIeaJIbHOM KO0JIEOATEIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyXarOUUX
KosieOaHusX. BeIHyKIeHHBIS
MEXaHUYEeCKUEe KoJieOaHusl.
Pe3onanc. Beinyx1eHHbIE
3JICKTPOMArHUTHBIE KOJICOAHMS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunycouanbHbIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKa.
AMIUTUTYHOE U JEHCTBYIOIIEE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34




3HA4YECHHUE CUJIbI TOKA U
HaIPsKEHUS

18

Tpancdopmarop.
[IpousBoacTBO, Nepeaaya u
noTpedIeHUE IIEKTPUUECKOM
SHEPTUU

19

Y CTpolCTBO M MPAKTHYECKOE
MPUMEHEHHUE 3JIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKA, JIMHUM
AJIeKTporepeaayd

bubmnoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHE PUCKH TIPH
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynbrypa
HCII0JIb30BAHUSA
AJIEKTPOIHEPIUH B
MMOBCEHEBHOW KU3HU

21

MexaHn4yeckue BOJIHBI,
YCIIOBUS PACIIPOCTPAHECHHSI.
[Tepuoa. Cxopoctb
pacrnpoCTpaHEHUs U JUIMHA
BOJIHBL. [lonepeunsie n
IPOJOJIbHBIE BOJIHbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
cBoiicTBa 1 ckopocTh. [llkana
3JIEKTPOMArHUTHBIX BOJIH

bubmnoreka LJOK
https://m.edsoo.ru/ff0ccfe0




[IpuHIUIIBI paAUOCBA3U U

24 teneBuaeHus. PazButue
CpEACTB CBsA3U. Pannonokanus

)5 KontponpHas padora bu6nuoreka [IOK
«Konebanus v BOJIHBI https://m.edsoo.ru/ff0cc618
[IpssMmonuHenHOe

26 pacnpocTpaHeHHUE CBETA B bubnuorexa [JOK
OAHOpOJHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHBI

7 oTpaxkeHnus ceerta. [loctpoenue bubnmorexa [JOK
M300paKEHHH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaine
[Ipenomiuienue ceera. [loaHoe

)3 BHYTpPEHHEE OTPa’KEHUE. bubnuorexa [IOK
[IpenenbHbIi yroy moJIHOrO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHUS
JlaboparopHas paboTa

29 «I/I?,MI:)peHI:/IC n(icasaTeM Bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIIEHUS CTEKIIa»
JIunsel. [loctpoenue

30 U300paKeHUI B JIMH3E. bub6nuorexa LIOK
dopMysa TOHKOU JIMH3BL. https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlaGopaTopHnas pabota

31 «HccnenoBanue CBOKCTB
U300paXKCHHUI B TUH3AX)

32 Hucnepcus ceta. CoXHBIN




cocTaB Oeioro cBera. L[Ber.
JlabopaTtopHnast pabota
«Habmonenne nucnepcuun

CBETa»
Hurepdepenuus caera.
33 I[H(bpi?iuiﬂ CBETa. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0ced22
JudpaknuonHas pemeéTka
14 [TonepedHOCTh CBETOBBIX BOJIH. bubnuotexa [JOK
ITonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U
35 YCTPOMCTBA U YCIIOBHS UX
0e301acHOTO IPUMEHEHUS
['panu1ipl MpUMEHUMOCTH
16 KJIACCHYECKOM MEXaHHUKH. bu6mmorexa [JOK
[ToctynaTel ciennaibHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEITHHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3ameJieHre BpEeMEHH U https://m.edsoo.ru/ff0cfad2
COKpAIICHHUE JITTUHBI
DHeprusi ¥ UMITYJIbC
13 PENATUBACTCKON YaCTHULIBI. bub6nuorexa LIOK
CBs13b Macchl ¢ 3JHEpruen u https://m.edsoo.ru/ff0cfc68
UMITYJILCOM. DHEPTHUs MOKOS
KonTponsnas pabora «Onrtuka.
39 OCHOBBI cienUManbHON TEOPUHU bubmmorexa TIOK
https://m.edsoo.ru/ff0ct610
OTHOCUTEILHOCTH
40 ®otonsl. opmyiia [1nanka. bubmmorexa LHOK

https://m.edsoo.ru/ff0cfel6




DHeprust 1 UMITyJIbC GOTOHA

OTKpI)ITI/Ie H UCCJIICOOBAHUC

bub6mnoreka [IOK

41 otoaddexra. OnbiTel A. I
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTodddeKTa.

4 VYpaBHeHue DiHIITEHA 17151 bubnmorexa [JOK
dotorpdexra. «KpacHas https://m.edsoo.ru/ff0d015¢
rparuia» Gororddexra
Hasnenue cBera. OnwiTe I1. H.

43 JleGeneBa. XumMuueckoe bubmorexa HOK

. AeBd. https://m.edsoo.ru/ff0d04a6
JICUCTBUEC CBETA
TexHuueckue yCcTponucTea u
MPaKTUYECKOE MTPUMEHEHHUE:

44
¢doroanemeHT, HoTOAATUHK,
COJIHEUHas OaTapesi, CBETOINO]]
Pemenue 3agau no reme

45 «DNeMeHThI KBaHTOBOMH bubmorexa HOK

https://m.edsoo.ru/ff0d0302
OTNITHKI
Mopens atoma ToMmcoHa.

46 OmneiTel Pe3epdopaa o bubnuorexa [JOK
pacCeAHHUIO 0-4aCTHLI. https://m.edsoo.ru/ff0d091a
[LmanerapHas Mozenp aTomMa

bu6mmoreka [IOK
47 [Toctynater bopa
y P https://m.edsoo.ru/ff0dOafa
W3mydyeHue u moriomeHmue
43 (OTOHOB IpHU TIEPEXOIe aTOMa bu6nuoreka [IOK

C OZHOTO YPOBHS SHEPTUHU HA
Ipyroi. Buael ciekTpos

https://m.edsoo.ru/ff0dOafa




BoaHOBEIE CBOMICTBA YaCTHIIL.
Bounsl ne bpoiins.

49 KopmyckynspHO-BOITHOBOM Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CrIoHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnwiTel Pe3epdopaa mo bubnunoreka [JOK
OIPEJICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZlMOAKTHBHOTO M3ITyUSHHSI
CsoticTBa anbda-, 6era-,

51 ramMma-m3inydeHus. Bnusaue
PaAMOAKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTkpbITHE IPOTOHA U
HeiTpona. M3oTtomnsl. Anbga-

52 pacnan. DIeKTpOHHBINA U Bubmmorexa LIOK

. https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenue
DHeprus CBA3U HYKJIOHOB B
sanpe. SlnepHble peakiu.
53 ﬂﬂipHHﬁ 1;eaKTgp. [Ipobnemsl, Bubmmorexa LIOK
https://m.edsoo.ru/ff0d1356
NEePCIEKTHBBI, SKOJIOTUYECKHE
ACTICKTHI SJICPHON SHEPTCTUKH
DneMeHTapHbIe YaCTHIIBI.
OTkpbiTHE TO3UTPOHA. METOIBI
54 HAOIIO/ICHUS ¥ PETUCTPAINH bubnunorexa [IOK

AJIEMEHTAPHBIX YaCTHULI.
Kpyrusii cron
«DyHaMEHTaJIbHbIE

https://m.edsoo.ru/ff0d0e38




B3auMojiercTBusl. EnUHCTBO
(GU3uUeCcKOil KApTHHBI MUPa»

55

OTanbl pa3BUTHSI ACTPOHOMUU.
[TpukiiagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuHu. Bun 3B€31HOTO
Heba. Co3Be3ausi, spKue
3BE3]IBI, INIAHCTEI, UX BUAUMOC
nexenane. ConHeynas
cHCTEeMa

56

Comnnne. Conneynas
aKTHUBHOCTL. ICTOUYHUK
sHeprun CoJiHIa U 3BE3]T

57

3BE3/bI, UX OCHOBHBIC
XapaKTEpUCTUKU. 3BE3/1bI
IJIaBHOM TOCJIE10BAaTEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOXKIECHUH U IBOJIIOLIUN
CouHIia 1 3BE31Q

58

Muneunsiii [Iyte — Hama
T'amakTuka. Ilomoxenue u
nerkenne ColHia B
I'amakTuke. ["'anakTukm.
U&EpHbie AbIpHI B Aapax
raJlakKTHK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bonbiioro
B3pbIBA. PenmukToBOE




u3iyyeHue. MerarajiakTuka

60

Hepemennsie nmpobaemMbl
ACTPOHOMHH

61

KonTtponsHas padora
«DNeMEeHThI aCTPOHOMUH U
acTpopu3uKm»

62

Ob6o06maromuit ypok. Posb
(GU3UKU ¥ aCTPOHOMUH B
3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMaIbHOM
M DTUYECKOH cdepax
NeSITEIbHOCTH YeJIOBEKa

63

Ob6o06maromuit ypok. Poib u
MeCTO (PM3UKH U aCTPOHOMHH B
COBPEMEHHOM HAyYHOHN
KapTHUHE MHpPa

64

Ob6o6maromuit ypok. Posb
¢du3uueckoil Teopun B
dbopmupoBaHuU
IpEeJICTaBICHUN 0 PU3nIecKon
KapTHHE MHpPa

65

O6o6maromuii ypok. Mecto
(u3MUecKoil KApTHUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE

66

PesepsHbIil ypok. Maruutnoe
noJjie. DJIEKTpOMarHuTHast
UHAYKLIHS




PesepsHblit ypok. OnTuka.

67 OcHOBBI cIENMAIBHON Teopun 1
OTHOCHUTENIBHOCTH
Pesepnsiii ypok. KBantoBas
68 ¢du3uKa. D1eMeHTbI 1 bubmorexa OK
’ https://m.edsoo.ru/ff0d1784
ACTPOHOMMH U acTPOPU3UKU
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TIpUMEpax poidb W MECTO (U3HKH B
(hopMHUpPOBaHMHM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

Jmoaei

10.2

VY4uTBIBaTh TPAHULIBI IPUMEHEHUS] U3YyUCHHBIX (DPU3UYECKUX MOJeINeit:
MaTepuajbHas TOYKa, MHEepIUalbHas cUcTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM JJIEKTPUYECKUH 3aps] — IpU PEUICHUH

¢du3nUecKkux 3a1aq

10.3

Pacno3naBaTh (usnueckue sBieHus: (IPOLECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
CTpPOGHHS BeIlecTBa M  JJCKTPOJAUHAMHKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPsIMOJIMHEWHOE JABM)XEHHE, CBOOOJHOE MajeHHhe
TeN, JBIWKEHHE IO OKPYXXHOCTH, WHEpLUs, B3aMMOICHCTBHE TEI;
muhdys3usi, OpPOYHOBCKOE [BIKCHHE, CTPOCHHUE JKHIKOCTeH U
TBEPABIX  TeJl, U3MEHeHHe o00béMa Ten TMpU  HarpeBaHUU
(oxmaxkJeHun), TEIUIOBOE paBHOBECHE, HCIMApeHHue, KOHJICHCAIus,
IUIaBJI€HUE, KPUCTAJUIM3allUs, KHIIEHHE, BIAXHOCTh BO3/yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBA3b MEXKJAYy TIlapaMeTpaMH COCTOSIHHSI Ta3a B HM30Ipolieccax;

QJICKTpU3aluA TCI, BSaHMO)IefICTBPIe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCIONb3ys (U3HYecKue
BEJIMYUHBIL: KOOPJMHATA, IIyTh, IEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJIbC Tella, KUHETUYECKas DHEPIus,
NOTEHIMAJIbHAsE JHEpPrus, MexaHudeckas paloTa, MexXxaHHYecKas
MOIIHOCTb; IPU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HUs M €AMHUIIbI, HaXOAMThH
(bopMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUYUHY C APYTUMH

BCINYNHaMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEIJIOBEIC




SBIICHUSI, WCHONB3ys (U3MUECKHE BEIWYHMHBI: JaBJICHHE Trasa,
TeMIIEpaTypa, CpEAHsAs KUHETHYECKas JHEPrUs XaOTHUYECKOIOo
JIBWKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsAsA dHeprus, pabora rasa,
KOA(PQUIIUEHT TOJE3HOT0 JIEHCTBUS TEIUIOBOTO JIBUTATEINS; TPH
ONMCaHUU IIPaBUIBHO TPaKTOBaTh buznyeckuit CMBICJI
UCIOJb3YEMBIX BEJIMYMH, MX OOO3HA4Y€HUs M EJUHMIbI, HAaXOJUTh
(GbopMyJIbl, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUYUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnuceiBaTh M3y4YeHHbIE JJEKTPUYECKHE CBOMCTBA BEILIECTBA U
DIIEKTPUYECKUE  SBJICHUS  (IPOIECCHI), HUCHONB3YSd  (HU3UUECKUe
BEJIMYMHBIL: NIEKTPUYECKUN  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HaNpsOKEHHOCTh MOJIA, IOTEHLHUAJ, Pa3sHOCTb IOTEHIMAJIOB; IpU
ONHCAaHUU NPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMBbIX
BEIMYMH, WX OOO3HAUYEHUS W EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIWYMHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SIBICHHUS, HUCIOIb3Ys
(u3UYecKre 3aKOHBI M TIPUHIUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXPAHEHUS MEXAHWYECKOM JHEPIHH,
3aKOH COXPaHEHMs MMITyJIbCa, IPUHLUI CYNEPIO3ULMH CUJI, TPUHLIMII
paBHOIIpaBUs WHEPUUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEILECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeIHEll KMHETHYECKON SHEpPruu TEIJIOBOrO JBMIKEHMSI MOJIEKYJT C
aOCONIOTHON TeMIepaTypo, MepBbIH 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pa3ianyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC TMPHUHIMIIBI JICUCTBUS MAaIIUH, NMPUOOPOB U
TEXHHYECKUX YCTPOWCTB;, paszIu4aTh YCIOBUS UX 0€30MacHOro

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonuaTs OKCIICPUMCHTBI 11O UCCIICAOBAHNUIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUU U
MPOIIECCOB C MCIIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (GopmyIupoBaTh TMpobiemMy (3amady) MU THUIOTE3y Y4eOHOro
OKCIEPUMEHTa,  COOMpaThb  YCTaHOBKY M3  TIPEAJIOKEHHOTO

060pyz[013aH1/151, MMPOBOAUTD OIIBIT U (I)OpMy.TII/IpOBaTB BBIBOBI

10.10

OCYH_IGCTBJISITL npAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX

BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U




HCIIOJB30BaTh U3BCCTHBHIC METObI OLICHKU HOFpGHIHOCTGfI H3MepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIb30BaHUEM MPSAMBIX HM3MEPEHMH; NpPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3n4ecKux BEIUYUH B BUJE TaOJIUI U TPaQUKOB, €1aTh BBIBOJBI MO

pe3ysibTaTaM HCCleOBaHUS

10.12

CoOmogath mpaBujia  0O€30MAaCHOTO  TpyJda TPH  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OJKCIEpPUMEHTa, Yy4eOHo-
MCCIIEIOBATENILCKOM U MPOEKTHOW AEATENbHOCTH C HCHOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS

10.13

Pemarp pacuérHbie 3a1auM ¢ SBHO 3aJaHHOW (U3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHbI M TIPUHIIUIIBI, Ha OCHOBE aHaln3a
YCIOBHSl  3a7audl  BBIOMpAaTh  (PU3UYECKYIO MOJENb, BBIACISITH
¢busnyeckre BeNWIUHBI U (HOPMYJIBI, HEOOXOIUMBIC ISl €€ pelIcHHS,
MPOBOJIUTH PAcU€Thl U OLIEHUBATH PEATbHOCTH MOJIYUYEHHOI'O 3HAYEHUS

(buznyecKoil BeTUYNHBI

10.14

Pemarp  kauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HENPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3ydeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~I€CKI/IG SABJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3a/Jad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTUM JUIsI TIOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpHpeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
UHpOpPMAaLUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

10.16

ITpuBoANTE TpUMEpPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLECCOB OKPY KAIOIIErO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KU3HH 1715 o0ecrieyeHns 0€30MacHOCTH MU 0OpalleH!H ¢ IpudopaMu
U TEXHUYECKHMMHU YCTPOMCTBAMH, JJsi COXPAaHEHUsS 3I0POBbS U

COOJTIOICHHS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKpY KaloIlel cpeie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX pOJIei,
MJIaHUPOBAaTh  pabOTy  TPyHIbl, palUOHAIBHO  paclpenessiTh
O0S3aHHOCTH U IUJIAHUPOBATh JCATEIHHOCTh B HECTAHIAPTHBIX
CUTyalUsAX, aJC€KBATHO OLIEHUBATh BKJAJ KaXJIOI0 M3 YYACTHHUKOB

TPYIIIBI B pelIEHUE paccMaTpUBaeMOM MpooOieMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpPaMMbl CPETHEr0 001IIero 06pa3oBaHMs

11.1

JleMOHCTpUpOBaTh Ha MpUMEpPax poidb U MecTo (u3uKu B
(GbOpMUPOBAaHUN COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

JIFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKON KapTHHBI MUpa

11.2

Y4uuThIBaTh T'PaHULBl IPUMEHEHHSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUN 3apsijl, sACpHas MOJEIb aToMa, HyKJIOHHAs

MOZCIIb aTOMHOI'O Apa IMPpU pCHICHUA (1)1/1314%01(1/1)( 3aaad

11.3

Pacnio3naBath Qu3nueckue sBIEHUS (IIPOLECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB  DIICKTPOJAMHAMUKHA M  KBaHTOBOH  (pu3HKH:
AJIEKTPHYECKAsT TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHS  TOKa, B3aUMO/ICHiCTBHE MarHuTOB,
9JIGKTPOMArHUTHAsE WHAYKLUS, JeHCTBUE MArHUTHOTO IIOJIsi Ha
NPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsil, 3JIEKTPOMArHUTHbBIE
KoJieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pacCIpOCTPAaHEHUE CBETa,
OTpaXEHHEe,  TpeloMIIeHHe, UHTephepeHuus, audpakuus u
MOJISIpU3aLUsl CBETa, AMCIEPCUsi CBETa, (DOTORIEKTPUUYECKHH APPeKT
(boTtordexr), cBeTOBOEC MaBlieHHWE, BO3HMKHOBEHHE JIMHEHYATOIO
CIEeKTpa aToMa BOJOpPOJA, eCTECTBEHHass W  WCKYCCTBEHHAs

PaanOaKTUBHOCTD

11.4

OnwuceiBaTh  W3yYEHHBIE CBOMCTBa  BeMIECTBA  (DIIEKTPHUECKUE,
MarHuTHBIE, ONTUYECKHE, JIEKTPUUECKYIO MPOBOAUMOCTD Pa3IHUHBIX
cCpeda) M JJIEKTPOMArHuWTHbIE SIBIEHUS (IPOLIECCHI), HCHOJb3YS
¢u3nyeckue  BENUYMHBL  JJEKTPUYECKUH  3apsiji, CWila  TOKa,
DIIEKTPUUYECKOE  HANpPSHKEHHE,  DJIEKTPHUYECKOE  CONMPOTHUBIICHHE,
pazHocth noteHnumanos, IJC, pabora Toka, MHAYKIUS MarHUTHOTO
nonsi, cuna Ammepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEPTHs ANEKTPUYECKOT0 M MarHWTHOTO IOJIeH, MEepPHoa M YacToTa
KoyieOaHnl B KOJIEOATEIbHOM KOHTYpE, 3apsi U CHIIa TOKa B TPOIIecce
rapMOHHYECKHUX AJIEKTPOMAarHUTHBIX KoJIe0aHUH, ¢boxycHoe
paccTOsSHUE ¥ ONTHYECKas CWJIAa JIMH3BI; NPH OMUCAHUM IPAaBUIEHO
TPaKkTOBaTh (PU3NYECKUII CMBICI HCIOJB3YEMBIX BEJIMYMH, UX
00O3HAYeHHS W CIUHHIBI, YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMUMHAMHU




11.5

OnuceiBaTh U3y4EHHbIE KBAaHTOBBIE SIBJICHUS U IPOLECCHI, UCTIONb3YS
¢u3nyecKkne BEIUMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPruss U UMIYJIbC (OTOHA, MEPHOJ
noJIypacnana, 3JHEprus CBSA3M aTOMHBIX sAA€p; INPHU ONHUCAHHUH
[IPaBUJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI UCIOIb3YEMbIX BEJIUYMH,
ux 0003HAYCHMS U EJUHHIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLIUE
JaHHYI0 (QU3NYECKYI0 BEJIUUHUHY C IPYTMMH BEIMUYMHAMH, BBIYUCIATH

3HaYeHUE (PU3NUECKON BEITUUNHBI

11.6

AHanu3upoBaTh (QU3MYECKUE MPOLECChl U  SBJICHUS, MCIIOJIb3YS
¢u3uvecKkue 3aKOHbBI W NpUHOUNBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajuIeIbHOTO COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHua, 3aKOH 3J€KTPOMArHUTHOM MHAYKLIMH, 3aKOH
MPSIMOJIMHEHHOTO pacnpoCTpaHEHUs CBETa, 3aKOHBI OTPaXKEHHsI CBETA,
3aKOHbl  NPEJIOMJIEHUS  CBETa, ypaBHEHHE  OUWHIUTEHHA  JUId
dororddekra, 3aKOH COXpaHCHHS OJHEPTrUU, 3aKOH COXpaHEHUs
MMITYJIbCa, 3aKOH COXPAHEHMs DIJIEKTPUYECKOTO 3apsAna, 3aKOH
COXpaHEHHUsi  MaccoBOro  4YHcia, MocTynarsl  bopa,  3akoH
paaMoOaKTUBHOIO pacrajaa; TMpU OSTOM pa3auyaTh CJIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE U YCIOBUS

(rpaHuIbl, 00IaCTH) TPUMEHUMOCTHU

11.7

OHpe,Z[eJI}ITB HAIpaBJICHUC BCKTOpa HWHAYKIIMU MArHUTHOI'O TII0JIA

IMPpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIBI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATDH I/1306pa)KCHI/Ie, CcOo3JaBacMO€ IIIIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIEPUMEHTBHI TI0 UCCIICAOBAHUIO (U3NYCCKHUX SBICHUN U
MPOIIECCOB C MCIIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (opmynupoBaTh TpoOJieMy (3aJady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO

O60py,[[0BaHI/I$[, MIpOBOAUTH OIILIT U q)OpMy.]'II/II)OBaTL BBIBOJbI

11.10

OCYIJ.[CCTBJ'I}ITB nNpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I"ICCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHMAJIBHEIN CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BECTHHIC METOAbI OLICHKN HOFpGIHHOCTGfI I/ISMCpeHI/II\/II

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH C HCIOIb30BAHUEM
NPSAMBIX ~HM3MEPEHUH; IIPpU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, JIeNaTh BHIBOJBI 110 pe3yIbTaTaM

HUCCiIca10BaHUs

11.12

Cob6nrogate mpaBuia 0e30MacHOro0 TpyAa MpU  NPOBEACHUU




UCCIIEIOBAaHUH B paMKax Yy4YeOHOro OKCIIEpUMEHTa, Y4eOHO-
HCCHGI{OB&TGHBCKOI\/'I u HpOCKTHOﬁ ACATCIIBHOCTHU C HUCIIOJIB30BaHUECM

U3MEPUTENbHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYNOBAHUS

11.13

Pemarp pacuérHbie 3aauMl ¢ SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
UCIIONB3Ysl (U3MYECKHE 3aKOHbI M TPHUHIUIIBI, Ha OCHOBE aHaln3a
YCIOBHSl  3aJaydl  BBIOMpaTh  (PU3WYECKYIO MOJENb, BBIJACISTH
¢busznyeckre BeNWYUHBI B (OPMYJIBI, HEOOXOTUMBIC ISl €€ pelIcCHHS,
MIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTh MOJIYUYEHHOI'O 3HAYEHUS

(buznyecKoil BeIUYNHBI

11.14

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HENPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOl Ha M3yYeHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/I‘{eCKI/IC SABJICHUS

11.15

Hcnonp3oBaTh Mpu  pelleHWH y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUISI TOHWCKA, CTPYKTYPHPOBaHUS,
UMHTEpHpeTallud M MPeICTaBICHUS y4eOHOM W Hay4HO-NOIMYJISIPHOMN
UHpOpPMaLMY, TOTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh NMPUHIUIBI ACHCTBHUS MalINH, MPUOOPOB M TEXHUYECKHX
YCTPOICTB; pa3iauyarh YCJIOBHMS KX O€30IacHOr0 MCHOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTE TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonk30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KU3HH 1)1 o0ecrieueHns 0€30macHOCTH MpH OOpaIIieHUH ¢ MpuoopaMu
U TEXHUYCCKUMHU YCTPOWCTBAMH, JMJII COXPAHCHHS 3J0POBbSI H

COOJIIOICHHUS HOPM KOJIOTUYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpesie

11.19

PaGotats B Tpymnme C BBIIOJIHEHHEM DPA3IHYHBIX CONMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TpYIIbl,  PAalMOHAJIBHO  PACHpPEACIATh
00s513aHHOCTM M  IUIAHUPOBATh JIATEIbHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJeKBAaTHO OLIEHMBAThb BKJIAJ KaXXI0r0 U3 Yy4YaCTHUKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOH MTPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
paszjiena

Kox npoBepsiemoro
3jeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupoxae. Hayunsle
METO/Ibl NTO3HAHUS OKpY:Karomero Mupa. Pons
DKCIEPUMEHTa M TCOPUM B  IIPOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKe

1.2

MopenupoBanue (QU3NYECKUX SBICHUH W
npoueccoB. Hayunble runore3sl. Ousnyeckue
3aKOHBI U TEOpWHU. |'paHUIIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Mpunnun
cooTBeTcTBUS. Ponp M Mecto (u3MKU B
dbopMupOBaHUU COBPEMEHHOM Hay4YHOH
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEILHOCTH II0AeH

MEXAHHUKA

#i#HPari#KMMHEMATUKA

2.1.1

MexaHuuecKkoe JBMKCHUE. OTHOCHUTEILHOCTD
MECXaHUYCCKOIo ABUXKCHU. Cucrema orcuéra.

Tpaexropus

2.1

[lepemenienue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpP/IMHAT. Crnoxenue

MEepEeMEIICHUMN U CIIOKEHHE CKOPOCTEH

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u nepeMeeHus

MaTepUaIbHOU TOYKU OT BpEMEHU




CBoOoaHOE nageHue. Y cCKopeHrue cBOOOHOTO

naacHus

KpuBonuneiiHoe paBuwxkeHue. PaBHOMepHOe
JIBIDKEHHE  MaTepuajbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JMHEHHas
CKOPOCTb. ITepuon U 4acToTa.

LleHTpOCTpEeMUTETBHOE YCKOPEHHE

TexHuueckue yCTpOICTBA: CIIUJIOMETP,
ABMIKCHUC CHApAA0B, HCHHBIC W PCMCHHBLIC

nepeaym

[IpakTrnueckue paboTHL. N3mepenue
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOIIEHUS MEXIY MyTAMH, MPONIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIIbHBIE  paBHBIE
MPOMEXKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYaJdbHOM CKOPOCTBIO, PAaBHOM
Hyt0. M3ydeHune NBUKEHUS IIapyKa B BA3KOU
JKUIKOCTH.  M3yueHwe  JBMKEHHS — Telna,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#iHPart## INHAMUKA

2.2.1

[Tpuntun OTHOCHUTENLHOCTH Ianunes.
IlepBriii 3akoH HeroToHa. WHepruanbHbie

CHUCTEMEI OTCUETa

222

Macca tena. Cuna. IlpuHunun cynepno3unuu

CHI

223

Bropo#i 3akon HprooToHa myisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akon HprloTona s

MaTCpHaJIbHBIX TOUYCK

224

3aKkoH BCCMUPHOI'O TATOTCHHA. Cuna TsSXKecTH.

[TepBas kocMuyeckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus

CKOJIB)XXCHUA u CHJIa TPCHUA IIOKOA.

Koaddurment tperus. Cuiia cONpOTUBICHUS




Ipu ABUXKCHUU TECJIA B ) KUAKOCTU HUJIU ra3ec

2.2.7

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE

a0COJIFOTHO TBép,I[OFO TCl1a

228

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpAICHUS.
IInedo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  YCTPOWCTBA:  MOMAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTueckue paboThl. M3yueHue ABUKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JEHCTBHEM HECKOIbKHUX CHI. lcciaemoBaHue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIINX
B jaedpopmupyemMoll TpPyXHMHE U PE3UHOBOM
oOpasrie, OT BEJIMYUHBI WX AehopMaIlu.
HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllICHUSA

23

##H#ParH#3AKOHBI COXPAHEHUMA B MEXAHUKE

NMnyneCc MarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepUAIbHBIX TO4YEK. MMIynbCc CHIbI U
M3MEHEHHUE UMITyJIbCa Tella
539 3akoH coxpaHeHuss wummyinasca B HCO.
o PeakTtuBHOE IBHKEHUE
233 PaGoTa cutbr
234 MOUIHOCTb CHITBI
535 Kunernueckas sHepruss MaTepuaibHOM TOUYKH.
o Teopema 0 KHUHETUYECKON SHEPTUU
[lorenumansHass 5Heprus. [loreHunanbHas
036 SHEPTUs YIpyro ne(hOpMUPOBAHHON
o npyxuHbl. [loTeHnumanpHas sHeprus Tena
BOJIM3M MIOBEPXHOCTH 3eMIIH
[loTeHumanbHble ¥ HEMOTEHIIMAIbHBIE CHJIBI.
37 Cesi3p  paboOThl HEMOTEHLUHUATbHBIX CHJI C

N3MCHCHHUEM MEXaHUYECKOMH SHEPTUn

CHCTEMBI TECII. 3akoH COXpPaHCHUA




MEXaHUYECKON IHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
53.0 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOTIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cBs3H
2310 CKOpPOCTEHl TeJ Mpu HEyHpyrom yjaape.

UccnenoBanme CBs3M  pabOTBI  CHJIBI €

W3MEHEHHEM MEXaHHMYSCKOM OHCPIUU TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

###Part###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPHU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BbpoyHoBckoe
neuxenue. {uddysusa. Xapakrep IBUKEHUS U

B321PIMOI[€I>1CTBPI$I JacTull BEICCTBa

Mogenu CTpO€HMS Ta30B, XKUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BCIICCTBA HA OCHOBEC 3TUX MOI[CJIGﬁ

Macca wonekyn. KosnyecTBo —BelecTsa.

[TocrosinHass ABoraapo

TemmoBoe paBHOBecwe. Temmeparypa U €€

usmepenue. lllkana remneparyp Llenbcus

Mogens  ugeanpHoro rasza.  (OcHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KHUHETUYECKON

TCOPHUU NACATIBHOI'O I'a3a

3.1.6

AOcomoTHas Temneparypa Kak Mepa cpenHeit
KHHETHUYECKON IHEPTUU TEIJIOBOTO JBUXKEHUS

yactuil raza. [llkana temneparyp KenbBruHa

VpaBuenue Kianeiipona — MeHaeneena.

3akon JlampToHa

I'azoBbIe 3aKkOHBL. M30mponeccsl B uicalbHOM
ra3e C MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, n3odapa

TexHuueckue  ycTpoucTBa: TEPMOMETD,

O6apometp




3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JyXa B KJlacCHOM koMHare. MccrnenoBanue
3aBUCUMOCTH MCKAY IHapaMeTpaMu COCTOSHUA

Pa3pCKCHHOI'O I'a3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMonuHamuyeckass cucteMa. BHyTpeHHsA
SHEPrusi TEPMOIAMHAMHYECKOW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHNS

3.2.2

KonuuectBo Temnotel u paborta. BuyTpenHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.23

Buael Temonepenayu:  TENIONPOBOJHOCTS,
KOHBEKIHUA, U3JIydyeHHe. TermoéMKOCTh Tena.
VYienrHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONEPCaAUC

324

IlepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHenne
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3omnpoueccam. ['paduueckas HHTEpIIpETALUSI

paboThI Ta3a

3.2.5

TemnoBble Mamuubl. [IpuHIUOBI  OEHCTBUA
TerIoBbIX MamwuH. [Ipeobpa3oBanus sHEPrUn
B TemwioBbiX MammHaxXx. KoaddummeHt
nosiesHoro  nevcrtBus  (manee —  KIILM)

termoBoid mamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MIPUPOJIE.
TenmoBrie JIBUTATEH. OKOJIOTHYECKHE

po0JIeMbl TeIUIOIHEPTeTUKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTENb
BHYTPEHHETO Cropasnus, ObITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHCD

3.2.8

[TpakTueckue padotel. 3Mepenue yaensHOM

TEIIOEMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

ITapoo6pa3oBanue u koHaeHCcanus. VcnapeHue
U KUIICHUE. VY nenbHast TemI0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KHUIICHHA OT JaBJICHUA

332

AOcomoTHAsg W OTHOCHUTEJIbHAas BJIAKHOCTH

BOo3Ayxa. HacelenHslil nap

333

TBépmoe  Teo. Kpucrannnueckue u
amopdHBIe Tenma. AHH3OTPONHS  CBOMCTB
KpHUCTAJIJIOB. Kunxue KpUCTAJLJIBL.

CoBpemMeHHbIE MaTepHUaIbI

3.34

[InaBnenne u Kpuctaimuzauus. Y AelabHas

TCIJIOTA IJIaBJICHU . CY6J'II/IMaI_II/I$I

3.3.5

ypaBHeHI/IC TEIUIOBOro OajaHca

3.3.6

TexHUYecKne YCTpPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJOPUMETP,  TEXHOJOTUH
MOJTy4YeHHUs] COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOI'MH

3.3.7

IIpakTueckue paboTHI. N3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOAMMHAMUKA

4.1

##HHPar#H##OJIEKTPOCTATUKA

4.1.1

Onexrpuzauus Tesl. DiaekTpuyeckuit 3apsa. [sa

BUA SJICKTPUUCCKHUX 3aPs10B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU nu

IIOJIYITPOBOTHUKH

4.13

3aKkoH COXPAaHCHUS SJICKTPUUICCKOT'O 3apaia

4.14

B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe oJe. Hanpsxéanocts
AIEKTPUUECKOTO TOJISL. [TpuHumn
Cymneprno3uiuu.  JIMHMM  HAnpsSHKEHHOCTH

SJIICKTPHUYCCKOTI'O ITOJIA

PaGota cHiI  3JEKTPOCTATHYECKOTO  TIOJIS.

[Torenuuan. Pa3HOCTh MOTEHIIMAIOB

4.1.7

HpOBO)IHI/IKI/I U OUBJICKTPUKU B IOCTOAHHOM




aNeKTpudeckoM  moje.  Jludnexrpuueckas

IPOHMUIIAEMOCTh
DIEKTPOEMKOCTb. Konpaencarop.
4.1.8 ONeKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa
TexHuueckne  yCTpPOMCTBA:  BJIEKTPOCKOT,
419 AIIEKTPOMETpP, DJIEKTpOCTATUYECKas 3alluTa,
o 3a3eMJIEHHE BIIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED
4110 IIpakTueckue paloTHI. N3mepenune

NMEKTPOEMKOCTH KOHIEHCATOPA

4.2

HHHPar##H#TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VYcnosus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 ANEKTPUIECKOT0 TOKa. McTtounuku Toka. Cuna
Toka. [locTostHHBII TOK
422 Hanpsioxenue. 3akon Oma 1151 ydacTka Henu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [locnenoBarensHoe, napajieJbHOE,
o CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB
Pabota anexTpuueckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenua
4.2.6 MOUIHOCTB JAEKTPUUECKOTO TOKA
anekTpoaBmwkymias cuna (mamee — DJIC) wm
427 BHYTpPEHHEE CONPOTUBIIEHUE MUCTOYHUKA TOKA.
o 3akon Oma g TMOJMHOW  (3aMKHYTOM)
anekTpudeckoil nenu. Kopotkoe 3ambikanme
DJNIeKTpOHHAs MIPOBOJIUMOCTH TBEPJBIX
428 METaJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphl.
CBepXnpoBOIUMOCTh
429 OJleKTpH4Yeckuil TOK B Bakyyme. CBolcTBa

9JICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBonHuku. CoOCTBEHHAsI U TPUMECHAS
IIPOBOAMMOCTD TOJIYNPOBOAHUKOB. CBOiicTBa

p-n nepexona. [lonynpoBogHUKOBbIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKM  TOK B 3JIEKTPOJIMTAX.
DNeKTpoIUTHYECKAs] JMCCOLMALUS.

DIIEKTPOIHN3

4.2.12

DNEeKTpUYECKUI TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psn. PasnuuHble TUINBI CaMOCTOSITENBHOTO

paszpsiaa. Moinnus. [1nazma

4.2.13

TexHuueckne YCTpOWCTBA: aMIiepmerp,
BOJITMETP,  pEOCTAaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArPEBATEIBHBIE puoopHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBII MO/,
TEPMUCTOPBI u (oTope3nucTopsl,

MOJTYTIPOBOIHUKOBBIN IO, TAIbBAHUKA

4.2.14

[IpakTnueckue paboTHI. Nzyuenue
CMEILIaHHOT'O COEIMHEHHSI PE3UCTOPOB.

WU3smepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpotusieHus. HaOmronenue

AIIEKTPOIIH3a

11 KJIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4

OJIEKTPOAMHAMUKA

##HHPari#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MH/Y KA

43.1

ITocTtosHHEIe MarHuthl. B3aumopneiicTBHe

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MarnutHoe mosie. BekTtop MarHuTHOM
uHAyKnuu.  IlpuHnun — cyneprnosunum.
JIuann wmarnutHOM wmHAykuuu. Kapruna

JMHAUM  MAarHuTHOW  MHAYKUWAH  MOJA




IIOCTOSAHHBIX MarHuToOB

MarauTHoe 1oJje IMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHHUHN TI0JIA JJIMHHOI'O IIPAMOIO

MMPpOBOAHUKA MW 3aMKHYTOI'0 KOJIBIHCBOI'O

4.3.3 MPOBOJHUKA, KATYIIKH C TOKOM. OIbIT
Opcrena. BzaumoaeiicTBue NpoOBOAHUKOB C
TOKOM
434 Cwia Amniepa, €€ MOyJIb M HAlPaBIICHHUE
Cuna JlopeHiia, €€ MOIyJib U HalpaBJIEHUE.
JIBm>keHue  3apsOKEHHOM — 4acTHLbl B
4.3:5 OIHOPOJIHOM MAarHuTHOM Tmione. PaGora
cuibl JIopeHna
436 SIBIIeHUE DIEKTPOMArHUTHON UHIAYKIIMHU
437 IToTok BEKTOpa MArHUTHOM UHIYKLIMU
OJ1C nHayKiuu. 3aKOH 3JIEKTPOMarHuTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe snekrpuueckoe nose. IJ(C
WHIYKIMA B TPOBOJHUKE, IBUKYIIEMCS
439 MOCTYMATENbHO B OAHOPOJIHOM MarHUTHOM
oJie
4.3.10 [TpaBumno Jlenma
NHayKTUBHOCTB. SIBIIECHME CAMOUHIYKIHUH.
4.3.11 OJ1C camouHAyKIIMU
DHeprusi MarHUTHOTO TMOJsl KaTyIIKU C
43.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
Mar"uThI, 3JIEKTPOMArHMTHI,
4.3.14
AJIEKTPOJIBUTATEITb, YCKOPHUTETHN
AJIEMEHTAPHBIX YaCTHUIl, UHYKIIMOHHAS [1€Yb
[IpakTrnueckue paboThL. N3yuenue
4315 MarHUTHOTO TMOJISl KaTyIIKd C TOKOM.

Uccnenosanne aelicTBUA  NIOCTOSHHOIO

MarHuTa Ha paMKy C TOKOM. HccnegoBanue




SABJICHUSA BJICKT‘pOMaFHHTHOi/JI HUHAYKIUA

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPart#MEX AHNYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas  cucrema. CB0OOAHBIE
koneOanus. ['apMoHuueckne KoeOaHwms.
[lepron, wacrtora, amrumTyaa u (Qasa

KoJicOaHuit

[IpyxuHHBII MasTHUK. MaTeMaTnyeckuit

MasiTHHK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHMIA.
Kunemaruueckoe " OUHAMHUYECKOE

OIMCaHKe KO0JIe0aTEIbHOTO JABUOKCHUA

[TpeBpammenue SHEPTHH npu
rapMOHHUYECKHUX KOJIEOaHMSIX. CBs3b
AMIUTATY JIbI KOJIeOaHUit UCXOIHON
BEJIMYMHBI C aMIUIMTyJIaMH KoJjeOaHUil eé

CKOPOCTH U YCKOPEHUS

KoneGartenpuplii  koHTYp.  CBOOOIHBIC
SJICKTPOMArHuTHBIC KOHGG&HI/DI B
uleaTbHOM  KOJIEOATEIIbHOM  KOHTYpE.
Amnanorus MCKOY MEXaHUYCCKUMHU u
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyiia ToMmcoHna

3aKkoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYPE

BbiHyX/IeHHbIE MEXaHUYECKHE KOojIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxneHHbIe 3JIEKTPOMAarHUTHBIE

KoJIeOaHusl.

[lepemeHHbIE  TOK. CunycouaaibHbII

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYJHOE W JAEHUCTBYIOLIEEC 3HAYCHHUE

CHJIbI TOKA W HAITPAKCHHUA




5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenava
U NOTpeOseHnue 3JIEKTPUUECKOW SHEpruH.
OKOJIOTUYECKUE PUCKU IPU IMPOU3BOJCTBE
AJIEKTPUUYECKOH  HHEPIHUu. Kynbrypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUU B

MOBCEIHEBHOM KU3HU

5.1.11

TexHudeckue ycTponcTBa: cercMorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

alIeKTpornepeaay

5.1.12

[Ipaktnueckue pabotel. lccnemoBanue
3aBUCUMOCTH TIepHOoJa MaJlbIX KojeOaHui
rpy3a Ha HUTH OT JJMHBI HUTU M Macchl
rpy3a. UccnenoBanue nepeMeHHOro TOKa B
ey U3 TMOCJIEI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa

5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHnueckue BOJTHBI, YCIIOBHSI
pacnpoctpanenus. [lepuon.  CkopocTb
pacrpocTpaHeHuss W JUIMHA  BOJIHBIL.

Honepeque " IpOAOJIbHBIC BOJTHBI

522

#iHPar###t Matepdepenius u qudpaxus

MCXaHHMYCCKHUX BOJH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTH 3ByKa.

BricoTa Tona. TeMOp 3ByKa

524

ONEKTpOMarHUTHHIE  BOJHBL. Y CIIOBHS
U3Iy4EHUsI  DIIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opueHnranus Bekropos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakCHHE, IPEIIOMIICHUE, MOJIpU3aLus,
mudpakuus, uHTepdepennus. CkopocTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixama AIEKTPOMATrHUTHBIX BOJIH.
[IpruMeHeHne SIEeKTPOMArHUTHBIX BOJH B

TEXHHKE U OBITY




5.2.7

HpI/IHHI/IHBI paaruoCBiA3 U TCIICBUICHUA.
PaI[I/IOJ'IOKaLII/IH. 9HeKTp0MarHHTHO€

3arpsA3HEHUE OKPYKAIOLIEH CPeJIbl

528

TexHudeckue yCTpOMCTBA: MYy3bIKaJIbHBIC
WHCTPYMEHTBI, yJIBTPa3ByKOBas
JMarHOCTHKAa B TEXHUKE U MEAMIIUHE,
pamap,  paguUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neun

5.3

##H#Par###OII TUKA

5.3.1

[IpsiMoMHENHOE pacIpOCTPAaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jyu ceTa

532

OtpakeHue cBeTa. 3aKOHbI OTpPaXKEHUS
cgeta. [loctpoenne n300paXkeHuid B IIOCKOM

3epKase

533

[Tpenomnenne cBera. 3aKkOHBI IIPEIOMIICHUS
cBeTa. AGCONOTHBIN HIOKa3areb

IIPETOMJICHUS

534

[TormHoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHBIA Yroa MOJTHOTO BHYTPEHHETO

OTpaKEHUS

535

Hucnepcust  cBera. CnoxHbIi  cocTaB

oenoro cera. Ller

53.6

CoOuparomue M paccemBaONIUE JIMH3HIL.
Tonkass nuH3a. DOKYyCHOE pACCTOSIHHE U
OIITHYECCKAas cuiia TOHKOU JIMH3HBI.
[Toctpoenne n300pakeHU B COOMPAIOIINX
W pacceuMBalommx JuH3ax. Dopmyna
TOHKOW IWH3bI. YBEIWYECHHE, HaBacMoe

JIMH301

5.3.7

IIpenensl NpUMEHMMOCTH T€OMETPUYECKOU

OIITHUKHU

53.8

Wutepdepenuss  cBeta.  KorepeHTHbIE
UCTOYHUKHU. VYcenoBus HaOIIOIEHUS
MaKCHMYyMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(l)a?;HBIX KOIr¢pCHTHBIX HCTOYHUKOB

Hudpakmus  cBeta.  JudpakiuonHas

peméTKa. VcaoBue Ha6J'IIOI[eHI/I$I TJIaBHBIX

5.3.9 MaKCUMYyMOB npu MaJeHUU
MOHOXpPOMaTHYECKOTO cBeTa Ha
TU(PPAaKIUOHHYIO PEIETKY
5.3.10 [Monstpuzanus cera
TexHUYeCKHue YCTPOMCTBA: OYKH, JIyIIa,
dboToanmapar, TPOCKIMOHHBIN amnmapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OITHKA, nudpakImoHHAs peméTKa,
MOJISIPOU
IIpakTueckue paloThI. N3mepenue
5310 nokazatessi npenomsieHus. VccnenoBanue

CBOWCTB  H300pakeHMH B JIMH3aX.

HaGmronenue aucnepcun cBeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBl IPUMEHUMMOCTH  KJIACCHYECKOU
MEXaHUKH. IToctynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh
MOZAYJIs CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTENBLHOCTD OJIHOBPEMEHHOCTH.
3amemyieHHe BpPEMEHM U COKpAICHHE

JJIAHBI

6.3

3HCpI‘I/I$I " UMITYJIbC CBO6OI{HOI>1 JaCTHUIbI

6.4

CBsi3b Macchl € JHEprued U HMMITYJIBCOM
CBOOOJHOM YacTUIbl. OHEpPrus IMOKOsS

CBOOOIHOM YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [Inanka cBsi3u SHEPrUU
dorona ¢ ero uacToTOW. OHeprus u

UMITYJIBC (POTOHA




OTtkpeiTHE U UccienoBaHue Gorodddekra.
OnbITEI AT. CromxeToBa. 3aKOHEI

dororddekra

YpaBHeHue OHHIITENHA s

doTtordekra. «KpacnHas TpaHUIIA

dororddekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XMUMHYECKOE NEHMCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,

CB€TOOHNOO

7.2

CTPOEHME ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pesepdopaa no uccieqoBaHuio CTPOCHUS

aroma. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Toctynater Bbopa. N3nyuenune u
norjonieHre (GOTOHOB TPH  TEPexoje
aTomMa C OJHOTO YpPOBHA DJHEpPrMM Ha
npyroi. Buasl cektpoB. Cnektp ypoBHEH

SHEPrUM aToMa BOJIOPO/Ia

723

BosmoBele cBoiicTBa wactuil. BoiHBI e
bponns. KopnyckynsipHO-BOITHOBOM
nyamusM.  Jludpakuus 2IeKTpOHOB Ha

KpHucCTalllax

7.2.4

CroHTaHHOE U BBIHYKACHHOC H3JIYUCHUC.

VYeTpoicTBO U pUHLMIT paboThI J1a3epa

7.2.5

TexHUUYeCKrne YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckue  pabotel.  Habmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHUS M pPErUCTpalluU

SJICMCHTAPHBIX YaCTUL]




7.3.2

OTKpbITHE  paaUOAKTUBHOCTU.  OTMBITHI
Pezepdopna mo ompeneneHuro cocraBa
paaroakTUBHOTO m3inydeHus. CBoiCTBa
anb(a-, 6era-, raMMa-u3nydeHus. Biusuaue

PaaAruOaKTUBHOCTH HaA JXHUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnas moxens siapa ['eiizenOepra —
WBanenko. 3apsan siipa. MaccoBoe uucio

sapa. M3oTomsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma. I'amma-
U3JTyYeHUE. 3aKkoH pPaJIMOaKTUBHOTO

pacmana

7.3.5

3Hepr s CBsA3HU HYKJIOHOB B AApe.

Anepubie cuibl. Jlepext Macchl sapa

7.3.6

Snepuble peakuuu. JleneHwe M CHHTE3

aaep

7.3.7

S nepHbrit peaxTop. TepMmosiiepHbIi
cunte3. [IpobmemMbl W  TEPCHEKTHUBHI
AIEPHON  DHEPreTUKU. IKOJIOTMYECKUe

ACIICKTHI HI[GpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
HO3UTPOHA. dyHnaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aToMHasa Oom0a

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BénmHoro Heba. CosBesmus, sSpKue

3B63Z[I>I, IITaHEThI, UX BUAUMOC IBUXKCHUC

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI




IpYIIIbI. IInaneThI-TUTaHThI u ux
CIIYTHHUKH, KAPJIUKOBBIC IIJIAHCTHI. Maribie

Testa COTHEUHON CUCTEMBI

8.3

Coname, ¢otochepa wu  armocdepa.

ConHeuyHast aKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHLIA U 3BE3NT

8.5

3BE3bl, MX OCHOBHBIE XapPaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJNycC, TeMIIEpaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTIEKTpAJIbHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE36I  TIABHOM  IOCIIEHOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY JIA

3BE3/] ITIaBHOM MOCJIEN0BATEILHOCTH

8.6

#H#Par###BuyTpenHee cTpoeHue 3BE3.
CoBpemMeHHbIe Mpe/ICTaBICHUS 0
NPOUCXOXKIeHNN u 3Bomonuu ConlHIa u

3B€311. DTAIlBl )KU3HU 3BE3]

8.7

Mineunbii  Ilyte — Hama [anaktuka.
CnupanbHas cTpykrypa  [amakTuku,
pacnpeneneHre 3BE31, ra3a MW IbUIM.
[Tonoxenne wu nawkenue ConHna B
lamaktuke. Ilmockas wu  cdepuyeckas

noacucTeMbl [ aTakTUKH

8.8

Tuner ramaktuk. PamuoramakTukpn U

KkBa3apbl. UEpHBIE IBIPBI B Apax TaJaKkTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaOOma. PasbOeranmwe ranakTHK.
Boszpact u pamuyc Bcenennoit, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoi». PenukToBoe usiyueHue

8.10

Macmirabnast ~ cTpykTtypa  BceneHHo#.
Meraranaktuka. Hepeménnsie npobGiembl

ACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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