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IHHOACHUTEJIBHAA 3ATINCKA

[TporpamMma o ¢u3uke 6a30BOro YpoBHSI Ha YPOBHE CpeIHETO o0ImIero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHHH W TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOTPAMMBL,
npencrasieHubix B PI'OC COO, a Taxke ¢ yuétoMm (enepanpHoii paboueil mporpaMMbl BOCIIUTAHUSA U
KOHIICIIIUH MpenojaBanus yaeOHoro npeaMera «Pu3nka» B 00pa3oBaTeIbHBIX opraHu3aiusax Poccuiickoi
®denepanny, peajin3yroIuX OCHOBHbIE 00pa30BaTElIbHbIE POTrPaMMBbI.

CopeprxaHue mporpaMmsl 1o (GU3UKE HANpPaBIeHO HA (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa oOyqaromuxcs 10—11 kimaccoB mpu oOyueHnn ux (pusnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeATeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByer TpeboBanusm DPIOC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, IPEIMETHBIM M METalpeIMETHBIM pe3yiabTaTaM oOOydeHHus, a TakKkke
YUUTBHIBAET HEOOXOJMMOCTh pEan3allid MEXKIIPEIMETHBIX CBsI3e (U3UKU C €CTeCTBEHHO-HAy4YHBIMU
yueOHBIMH NpeaMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LM M3y4eHHs (U3MKH Ha YPOBHE CPEIHEro
oOuiero oOpa3oBaHusl, MJIAHUPYEMbIE PE3YyNIbTaThl OCBOECHUS Kypca (DU3UKU: JTMUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [IJaHUpPyEMblE pE3yNbTaThl OCBOEHUS Kypca (Qu3Mku Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yUYEeHHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®du3rka Kak Hayka 0 HauboJjee oOLMX 3aKOHAX MPUPO/IbI, BHICTYINAs B KaueCTBE Y4EOHOIO MpeameTa
B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJAJ B CHCTeMYy 3HaHHU 00 okpyxatomeMm Mmupe. [IIkompHBIN Kypc
(GU3MKN — CHCTEMOOOPa3yIOIIMA JIIsl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHe
3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB M SBJICHUM, U3ydaeMbIX XUMHUEH, OMOJIOTHEH, (hU3udIecKoi reorpadueit
u acTpoHOMHeH. Mcnonp30BaHME M aKTUBHOE NPUMEHEHHE (M3UYECKUX 3HAHUI ONpesersieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIMH B cepe IHEPreTUKU, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJy4YEHUs
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMCTBaMHM M Apyrux. M3ydyeHue (QuU3MKH BHOCUT OCHOBHOW BKJIaJ B
(dbopMupoBaHHE €CTECTBEHHO-HAYYHOM KAPTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUN IPUMEHSTh
Hay4HbIIl METOJI IO3HAHUS IIPH BBIIIOJIHEHUN UMHU YUYE€OHBIX UCCIIE0BAaHUN.

B ocHOBy Kkypca pu3MKHM A7 YPOBHS CpEeJHEro oOLIero oOpa3oBaHMsI MOJIOKEH PsJl UAEH, KOTOphIE
MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypcC SIBJISETCS JJOTMUECKH 3aBEPIIEHHBIM, OH COAEPKUT
MaTepHall U3 BCeX pa3/iesoB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hell Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT
¢u3nueckux Teopuil. Benyuum B kypce sBisiercss GopMUpOBaHHUE NMPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX
MaTEpHH, BELIECTBE U IOJIE.

Hoes ecymanumapusayuu. E€ peanuzanus npeamnonaraeT UCIoJb30BaHUE T'yMaHUTApHOIO MOTEHIMala
¢u3n4ecKoil HayKd, OCMBICIEHUE CBSI3M Pa3BUTUA (U3MKU C pPa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IpoOIeMaMu.

Hoes npuxnaomnoti nanpaenennocmu. Kypc GU3MKu npeznonaraeT 3HaKOMCTBO C IIMPOKHM KPYToM
TEXHUUYECKUX U TEXHOJOTMYECKUX IIPUIIOKEHUHN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanu3yeTcs MOCPEICTBOM BBEACHUS IEMEHTOB COJAEP)KaHUS, MOCBAIMIEHHBIX
9KOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyKAeHUs poOIeM pallMoOHAIBLHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMUECKOH O€30M1aCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE CPEJHEro OOIIero oOpa3oBaHHUs SBIISIOTCS
¢usnueckue Teopuu (hopMUpoBaHUE NMPEACTABICHUN O CTPYKTYpPE MOCTPOCHUS (PU3HMUECKONW TEOPUH, POIIH
(yHAMEHTAJIbHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUSAX O NPUPOJE, TpaHUIax
MPUMEHUMOCTH TEOPH, JJIs1 ONMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CuCTeMHO-JICITETbHOCTHBIM TIOJX0J B Kypce (HM3UKH peanusyeTcs Mpexae BCero 3a CYET
OpraHu3allul SKCIEPUMEHTANIBHOMN AeaTenbHOCTH oOyuatomuxcs. lns 6a30BOro ypoBHs Kypca (U3MKUA —
3TO HCIOJIb30BaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPHMEHTOB M J1a0OpaTOpHBIX padoT,



KOTOpBIE B IporpamMMe No (u3uKe OObeAWHEHBI B OOLIMI CHHCOK YYEHHYECKUX MPAKTUYECKUX paboT.
Bbienenne B yKa3aHHOM TiepedHe J1a0OpaTOpHBIX padOT, MPOBOAMMBIX JIi KOHTPOJS M OLCHKH,
OCYIIECTBIISICTCA YYaCTHHUKaMH O0Opa30BaTENFHOTO IpOIecca MCXOAS M3 OCOOEHHOCTEH IUIAaHMPOBAHUS U
ocHamieHus: kaOuHera ¢usuku. Ilpu sTOoM oOecreunBaeTcsi OBIAJCHHE OOYYAIOIMIMMUCA YMEHHUSIMH
MIPOBOJIUTh KOCBEHHBIE W3MEPEHUS, HCCIECIOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH M IOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonpmoe BHUMaHME yIENseTCS PEHICHUI0 PACYETHBIX M KadeCTBEHHBIX 3aaad. [Ipu sTtom s
pacu€THBIX 3a/1a4 MPUOPHUTETOM SIBIISIOTCS 337a4M C SIBHO 33/1aHHON (DPU3UUECKON MOJIENbIO, TIO3BOJISIONIHE
MPUMEHSTh H3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zielia Kypca, Tak U HHTETPUPYS 3HAHHS
U3 pa3HbIX pa3nenoB. [ KadecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha OOBsICHEHHE
NpOoTeKaHust (PU3NYECKUX SBIICHUI U MPOLIECCOB B OKPYKAIOIIECH KU3HU, TpeOyIomue BeIOopa GU3MIECKOn
MOJICJH JJISl CUTYaI[iH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu OPI'OC COO k MaTepHaIIbHO-TEXHUYECKOMY OO0€CIeUeHHU0
y4eOHOro Tporecca 6a30BbIi ypOBEHb Kypca (U3MKUA Ha YPOBHE CpelHero oOmiero oOpa3zoBaHUs JOTKEH
M3y4aThCs B YCIOBHAX MPEIMETHOTO KaOWMHeTa (PU3WKH WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAYYHOTO 1UKIIA. B kabuHeTe pu3uku JOHDKHO OBITh HE0OX0auMoe JabopaTopHoe
000pyZI0BaHUE ISl BBITIOTHEHUS YKa3aHHBIX B MPOrpaMMe N0 (prU3HKe YIeHUYECKUX MPAKTUIECKUX paboT U
JEMOHCTPAIIHOHHOE 000PYIOBaHHE.

JleMoHCTpanoHHOE 000pyIOBaHUWE (POPMHPYETCSI B COOTBETCTBHHM C IMPHHIMIIOM MHHHUMAIBHOM
JOCTAaTOYHOCTH ¥ OOECTeYMBaeT MOCTAHOBKY IIEPEUHCICHHBIX B TpOTpaMMe IO (QH3UKE KIFOYEBBIX
JIEMOHCTpAIMI [T UCCICTOBAHNS N3Y4aeMbIX SIBJICHUH U MPOIECCOB, IMITUPHUECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, X TEXHHUECKUX IPUMEHEHHH.

JlabopaTopHoe oOOpymoBaHHE IS YYECHHYECKUX TMPAKTHUYECKHX padboT GopMupyercs B BHUIC
TEMaTUYEeCKHX KOMILJIEKTOB U oOecrednBaeTcs B pacdyére OJAHOrO KOMIUIEKTAa Ha JABYX OOydYarolIuXcs.
Temarnueckne KOMIUIEKTHI JJaOOpaTOPHOrO OOOpYIOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIOJIb30BAHMU aHAJOTOBBIX M IIU(POBBIX MPHUOOPOB, a TaKKe KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B
BHJIe IU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMH TIEJISIMU U3Y4CeHUsI (UZHKHU B 00IIIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHue HHTEpeca U CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY HM3YYEHUIO MPUPO/IBL,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHUE NPEJCTABICHUNA O HAYYHOM METOJ€ MO3HaHUS U (POPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIHUM SIBICHUSM;

e (opmupoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3Y4YEeHHS OCHOB CTPOCHHUS MaTepHH U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHU;

e (opmupoBaHuEe YMEHHI OOBSICHITH SBJICHUS C MCIOJIb30BaHUEM (PU3MYECKUX 3HAHUM M HAayYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBanue mnpeacTaBieHUl 0 poiu GUMKU U1 PAa3BUTHUS JIPYTHX €CTECTBEHHBIX HAyK,
TEXHHUKHU ¥ TEXHOJOTHUH.

JlocTikeHue 3TUX 1eneil o0ecrieynBaeTcs peleHeM CaelyIoNuX 3a/1ad B Mpoliecce U3y4eHus Kypcea

(bu3MKN Ha YPOBHE CpeTHEro 001Iero oopazoBaHus:

e npuoOpeTeHHe CUCTEeMbl 3HAaHUI 00 OOIHMX (PU3MUYECKMX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUsX,
BKJIIOUYAsl MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DPU3UKY U AJIIEMEHTHI
acTpousuku;

e (opMupoBaHME YMEHHMH TPHUMEHATh TEOPETHYECKUE 3HAaHUS JUId OOBSICHEHUS (U3NYECKHX
SIBJICHUW B TIPUPOJIE U JUTS IPUHATHUS MPAKTUYECKUX PEIIEHUH B TIOBCETHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pEIICHUS PAa3TUYHBIX 33/1a4 C SBHO 3a/laHHON (PM3MUYECKON MOJIeNbIo, 3ajad,
M0JIpa3yMEBAIOIIUX CAMOCTOSATENbHOE CO3/1aHue (PU3MUYECKOW MOJENu, aJeKBaTHON YCIOBHSM
3a/1a4u;



e T[OHMMaHHe (UIUYECKUX OCHOB W TPHUHLUMIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
® OBJAJICHHE METOJaMHU CaMOCTOSITEJILHOTO IUIAHWPOBAHUS W TPOBENCHHS  (PU3UUECKUX
SKCIIEPUMEHTOB, aHajM3a W HWHTEpHpeTanud WHQPOPMALUK, OIpeIeeHUs] JIOCTOBEPHOCTU
IIOJIyYEHHOTO PEe3yJIbTaTa;
® CO3/JaHME YCIOBUM JUISI PA3BUTHUS YMEHUW MPOEKTHO-HUCCIIECIOBATEIBCKOW, TBOPYECKOU
NEeSITEIbHOCTH.
Ha n3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE CpEAHET0 o0ImIero oopasoBanus otsoautcs 136
yacoB: B 10 kitacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipennaraemsrii B mporpaMMe 1o (U3MKe IepedeHb JJaO0PaTOPHBIX U MPAKTHIECKUX PadOT SIBIISETCS
PEKOMEHI0OBAaHHBIM, YUYUTENb JIElAaeT BBIOOpP IpOBEIEHUS J1a0OpaTOPHBIX padOT M ONBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUatoINXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®u3uka — HaykKa o npupone. HaydHnsle MeTObI TO3HAHMS OKpYyKarouero Mupa. Pons skcniepumenTa u
TEOPHUH B MPOIECCE TO3HAHUS MPUPOJIBL. IKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nyecKux sBJIEHUN U IpoueccoB. Hayunble rumnote3pl. @PuznyecKkue 3aKOHBI U
Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [ [pHHIINIT COOTBETCTBHSL.

Ponp m mecto ¢usuku B hopMUpOBAaHMM COBPEMEHHOW HAYYHON KapTHUHBI MHPA, B MPAKTHYECKOU
NEeITEeNbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JBHKeHHe. OTHOCHUTEIIPHOCTh MEXaHHYECKOro nBmkeHus. Cucrema oTcuéra.
Tpaexropust.

[Tepemernienne, CKOPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepUaTbHOU
TOYKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopAuHaT. CJI0)KEeHUE TTepEMEIICHUI U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHENHHOE NBIKEeHHE. [’ paduku 3aBUCHMOCTH KOOPIAMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U TIepEMEIEHUS MaTepUATbHON TOYKHA OT BPEMEHHU.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuBonuueitHoe nBwxeHue. J[BMKEHHE MaTEpUATBHOM TOYKH MO OKPYXHOCTH C MOCTOSIHHOM IO
MOJYJTIO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JWHEHHas ckopocTh. Ilepwony u dyactora oOparieHwus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuyeckre yCcTpoicTBa U MPAKTUYECKOE MTPUMEHEHUE: CIUOMETP, JBIKEHUE CHAPSIAOB, LIETTHBIE 1
PEMEHHBIE TIEpEeaaAYN.

Jlemoncmpayuu

Mojenb cuctemMbl 0TCUETa, MILTIOCTPAIMd KHHEMAaTUHYECKUX XapaKTePUCTUK JIBUKCHHUS.

[IpeoOpazoBaHue ABMKEHUI C UCTIOJb30BaHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aeuxeHus teaa, OpOIeHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS] MEXIY NYTSIMU, MPOUIACHHBIMH TEJIOM 3a IOCJIEI0BATEIbHbIE PABHbIE
MIPOMEXYTKHA BPEMEHH IIPH PABHOYCKOPEHHOM JIBU’KEHHUH C HAaYaIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenune nBuKEHUS MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuniun otHocutensHocTH ['anunes. [lepssiil 3akoH HeroToHa. MIHEpunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Tpuauun cynepnosunmu cui. Bropoii 3axkon HeroTOHa 111 MaTepuanbHOM TOUYKH.
Tperunii 3akoH HproTOHA 1711 MaTEpUAJIbHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsl Tpenus (mokosi, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus

CKOJIBKCHUSA U CUJIa TPCHUS ITIOKOS. KOB(b(bI/ILII/ICHT TPCHUH. Cuna CONIPOTUBJICHHUA IIPU ABUXKXCHUU TCJId B
KHUAKOCTHU WUJIM I'a3c.



[TocTynarensHOE U BpamaTeabHOE ABUKCHUE aOCOIOTHO TBEPIOTO TENa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. [inedo cuiibl. Y cnoBus paBHOBECHS TBEPAOTO TeNA.

TexHuueckre ycTpoMCTBa M MPAKTUUYECKOE MPUMEHEHHE: MOJUIMITHUKH, TBUKEHUE MCKYCCTBEHHBIX
CIYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOITUX TEll.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnoxeHue CHI.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Aehopmarium.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecUs TBEPOTO Tesia. Buibl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3yuenue nsuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJ YIIPYTOCTH, BOSHUKAIOIIUX B MPYKHUHE U PE3MHOBOM 00pasIle, OT UX
nedopmarum.

UccnenoBanue ycaoBuid paBHOBECHS TBEPOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmmynbc MaTtepuanbHO#M TOYKH (Tea), CUCTEMBI MAaTEPHAIBHBIX TOUYEeK. IMITyIbC CHITBI M U3MEHEHUE
HMMITYJIbCa TeJla. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBMKEHUE.

PaboTa crinbsl. MOIIHOCTE CHIIBI.

Kuneruueckast sHEprust MaTepuaibHON TOUkH. Teopema 00 M3MEHEHNH KHHETUYECKO M SHEPTUH.

[TorenumansHas osHeprus. [loTeHnmansHas »dHEpPrus ynpyro ae(GOpMHUPOBAHHOW MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHnmanpHbple U HEMOTEHIMANBHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoHMCTBa M NMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIA MHCTOJET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMKEHUE.

[lepexo moTeHIMATBHON PHEPTUH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCOMOTHO HEYNPYToTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C M3MEHEHHEM MEXaHMYECKON HHEepruM Tela Ha Mpumepe
pacTsKEHHUs PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoaekyasipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU MeopUuU

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYISIPHO-KMHETUUECKOW TEOpUHM U HUX OIBITHOE OOOCHOBaHHUE.
BbpoynoBckoe nBuxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YacTHIl BeulecTBa. Mojenu
CTPOEHHUS T'a30B, KUAKOCTEH M TBEPABIX TeNl U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX MOJEJEH.
Macca u pazmepsl MoJiekyi. KonnuectBo Bemectsa. [loctosiHHas ABorazapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KWUHETUYECKONW TEOPUHM HJIEAIBHOTO
raza. AOCOJIIOTHas TeMIleparypa Kak Mepa cpelHeil KHHETUYECKON SHEPruu TEIIOBOrO JIBUKEHUS YaCTHIL
raza. Illkama Temneparyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



HNanerona. M3omporieccl B HAeaTbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe
MpEJCTaBICHUE U30TPOLIECCOB: U30TEpMa, U30X0pa, u300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEmIecTBa, (GoTOorpaduu MOJEKYT OPTraHUYECKHX
COCIMHECHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Mopens onbita LlTepua.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Monens, WuTIOCTpUpYIOLias IpUpoLy JaBJICHUS ra3a Ha CTEHKH COCYAA.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UJI€ATTLHOTO T'a3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nrabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Ty ITapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamudeckas cucrema. BHYTpeHHSIST SHEPTHST TEPMOJMHAMUYECKON CHUCTEMBI M CIIOCOOBI €&
n3MeHeHus. KoandyecTBo TemioTel u pabota. BHyTpeHHSsT 2HEPTHs 0JJHOATOMHOTO HI€aIbHOTO Ta3a. Bumapl
TEIUTOTIEPEIadi: TETUIONPOBOIHOCTh, KOHBEKIIHS, W3JIyYCHHE. YJenbHas TEIUIOEMKOCTh BEIIECTBaA.
KonuuecTBo TemIoTsI npu TeIIonepeaaye.

[Tonsatue 06 agmabatHom mporecce. [lepBbIiit 3aKk0H TepMoauHaMUKH. [IpuMeHeHne mepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMOCTh IPOIIECCOB B MPHUPOJIE.

Tennossie MamwHbL. [I[pUHIMIB 1eHCTBHS TEIJIOBBIX MaminH. [IpeoOpa3oBaHust SHEPTUN B TEILIOBBIX
MamuHax. KoaddunueHnt monesnoro nerictBus temioBod MmamuHbl. [ukn KapHo m ero xosddummeHT
MOJIE3HOTO ACUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TEINIOIHEPTETUKH.

Texuuueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: IBUTaTe)Ib BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOIMIBHUK, KOHTUIIOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpPrUM Tejia MPH COBEPLICHUU PabOThI: BbUIET MPOOKH M3 OYTBUIKUA MOJ
NeMCTBHEM CXKAaTOrO BO3JlyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTéM TpeHUs (BUIC0AEMOHCTpAIuS).

W3menenue BHyTpeHHEeH sHepruu (TemrepaTypbl) Tejia Ipu Teronepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

W3mepenue ynenbHOM TEI0EMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuiecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcauusa. McmapeHue u KuMeHHE. AOCONIOTHAS W OTHOCUTEIbHAS
BIIQXKHOCTH BO3/yxa. HachlleHHbIN map. Y aenpHas TemioTa napoodpa3oBanus. 3aBUCUMOCTh TEMIIEpaTyphl
KHUIIEHUS OT JIaBJICHUA.

TBépnoe teno. Kpucramnmmueckue u amopdHbie Tena. AHH3OTPONHs CBONCTB KpucTaioB. JKumakue
kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBieHne W KpucrauMzanusa. YAelbHas TEIIOTa IMUIABJICHHUS.
Cybnumarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJOPHUMETP,
TEXHOJIOTHH MOJYyYEHUsI COBPEMEHHBIX MaTepUajIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenue npu NOHUKEHHOM JaBJICHUH.



Crnioco0Obl M3MepeHHs BIaKHOCTH.

Habnronenue HarpeBaHus v IUIaBJICHUS KPUCTALUTMUECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

W3MepeHne OTHOCUTEIHHON BIaXKHOCTH BO3yXa.

Pazjen 4. DiekTpoamnamMuka

Tema 1. dnekmpocmamuka

OnexTpuzanus Tel. OJeKTpuueckui 3apsn. JBa Buaa anekTpuueckux 3apsiioB. [IpoBoanukwy,
JUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsaoB. 3axkoH Kynona. ToueuyHslil ayieKTpUUECKH 3apsl. DJIEKTPUUECKOE IOJIE.
HamnpskéHHOCTh  dnexkTpuyeckoro mnojisl. lIpuHnmm Cynmepno3unuMu  JIEKTpUYECKMX MoJied. JInHum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TIOJISL.

Pabora cun snekrpocrarnyeckoro mnosid. Ilorenuwman. PasHocte mnorteHnuanos. [IpoBogHuku u
JTUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. JIuanekTpruyeckas IpOHUIAeMOCTb.

OnexrpoéMkocTh. KoHaeHcarop. DIeKTpoEMKOCTh MJIOCKOTO KOHAEHCATOpa. DHEPrus 3apsiKEeHHOTO
KOHJIEHCATOPA.

Texnuueckne  ycTpoiicTBa M NPAKTHUECKOE  MNPUMEHEHHE:  3JEKTPOCKON,  AIIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE HIIEKTPONPHUOOPOB, KOHJAEHCATOp, KOMHPOBAIbHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoCTBO U MPUHIMIT AEHUCTBUS AIEKTPOMETPA.

B3anmoelicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TT0JIE 3aPSUKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUUYECKas 3aluTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTD JEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOHIAAM IUIACTUH, PACCTOSIHUS MEXIY
HUMM U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUN TOK. Y CIOBHUS CYILIECTBOBAHUSA 3MEKTPUUECKOro Toka. Mcrounnku Toka. Cuna Toxa.
[TocTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka Lenu.

DNEeKTpUYECKOE CONPOTHUBIICHUE. YAEIbHOE CONpOTUBJIEHUE BemiecTtBa. llocinenoBarensbHoe,
napajuieJIbHOE, CMEIIAHHOE COEMHEHUE MPOBOJHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoOmHOCTb 3J1eKTpUYECKOT0 TOKA.

ONEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTUBIEHUE MCTOYHUKA TOKa. 3akoH OMa I IOJHOMN
(3aMKHYTOM) nekTpudeckoil nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAs NPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTH COINPOTUBIICHHUS METAIJIOB OT
TeMIieparypbl. CBEpXIIPOBOJUMOCTD.

OnexTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W MpHUMECHas MPOBOJUMOCTH HOJIYyMpoBoaHUKOB. CBoiicTBa p-N-
nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUUYECKUN TOK B PacTBOpax M paciulaBaxX 3JEKTPOJIUTOB. DJIEKTPOJUTHYECKAs IUCCOLMALIMS.
OnexTpoaus.

OnexTpuueckuil TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATENbHBIN pa3pal. Monnus. [1na3ma.



TexHuyeckne ycTpolcTBa M INPAKTUYECKOE IPUMEHEHHUE: aMIEpPMETp, BOJBTMETP, pPEOCTaT,
WUCTOYHUKH TOKA, JJIEKTpOHArpeBaTebHbIE TNPHOOPHI, AIEKTPOOCBETUTEIbHBIE TNPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPHl M (POTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIN MO,
rajlbBaHHKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSDKEHMUSL.

3aBUCUMOCTb CONPOTUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAAU IOINEPEYHOrO
CEUEHHUs U MaTepuaa.

CMeniaHHO€ COeIMHEHUE POBOIHUKOB.

[Ipsimoe m3MepeHue eKTpoaABWKYIIeH cuibl. KopoTkoe 3aMblkaHuE TajIbBAHUYECKOTO 3JIEMEHTa U
OIIEHKAa BHYTPEHHEI'0 COIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psa M NpOBOAUMOCTB BO3AYXaA.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3ydeHne cMeIaHHOro COeTMHEHUS pE3UCTOPOB.

N3mepenue >neKTpoABIKYIIEH CHUJIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COMTPOTUBIICHHUS.

HaGnronenue anexkrponusa.

MexnpeameTrHblie CBSI3U

Nzyuenune xypca ¢puzuku 6a30Boro ypoBHs B 10 Kiracce OCyIIECTBISETCS ¢ YUYETOM COJEPKATEIBHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OMOJIOTHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnuvle noHsamus, CBsI3aHHBIE C W3YYEHHEM METOJOB HAayyHOTO TMO3HAHMS: SBJCHHE,
HayyHbli (akr, runoresa, ¢u3NuUeckas BeIMYMHA, 3aKOH, TeOpus, HaAOIIOJEHHE, JKCIEPHUMEHT,
MOJIETMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHHH, JHMHEWHas QyHKuus, napaboia, rumepbona, HX
rpaduKky U CBOWCTBA, TPUTOHOMETPHUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX IMPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexaHnnueckoe ABM)KEHUE B KUBOU mpupone, Auddy3us, 0cMOC, TEIIOOOMEH >KHBBIX
OpraHu3MoB (BHJIbI TEIUIONEPEIauU, TEIIOBOE PAaBHOBECHE), DJICKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA, MOJISIpHAs
Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEJ, JKUJIKOCTEM M Ta3oB, JJEKTPUYECKHME CBOMCTBA METAJUIOB,
ANEKTPOJUTUYECKAS IUCCOLNALINS, TalbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE JBIKEHUHN C HMCIOJIB30BAaHHEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
MOAIIUITHUKY, HCIOIb30BAaHUE 3aKOHA COXPAHEHHS HMITYyJbCa B TEXHUKE (pakeTra, BOJOMET U JpYyrue),
JIBUTATENh BHYTPEHHETO CTOPaHUs, NapoBas TypOMHA, OBITOBOM XOJIOJWIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
MOJYYEHUs] COBPEMEHHBIX MaTepUaloB, B TOM UHCIE HAHOMATEpPHAIOB, M HAHOTEXHOJIOTHH,
ANIEKTPOCTaTUYECKas  3all[UTa, 3a3eMJICHHE  DIEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM  NpHUHTED,
AIIEKTpOHArpeBaTENbHbBIE MPHUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KJIACC

Pasnen 4. DuekrpoamHnamMuka
Tema 3. Maznummnoe none. IneKmpomacHumMHAA UHOYKUUA
[TocTosiHHBIE MarHUTHL. B3aumoaeiicTBHE TOCTOSIHHBIX MAarHuTOB. MarHutHoe mone. Bekrtop
MarHuTHON WHIYKIHUH. [IpUHIUI CyNeprno3uIMi MArHUTHBIX MoJield. JIMHUKM MarHUTHOW WHAYKIUH.
KapTtuna nuHuit MarHuTHOW UHAYKIIUU TIOJISI TOCTOSTHHBIX MAarHUTOB.



MarnuTtHOe MoJje MPOBOJHMKA ¢ TOKOM. KapTWHa NMHMI MHIYKIUHA MArHUTHOTO MOJS JUTMHHOTO
IPSIMOTO NPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJIHMKA, KaTyIIKH ¢ TokoM. OmnbIT Opcrena.
B3anMoeiicTBre IPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJ1yJIb U HaNpaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampapiieHHe. JIBMKEHUE 3apsDKEHHOM YacTHUIBI B OJTHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue 3MEeKTPOMarHUTHON MHAYKIUH. [I0TOK BEKTOpa MarHUTHONW MHAYKLUUU. DJIEKTPOIBUKYIIASL
CWJIa UHAYKLNU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu Papanes.

BuxpeBoe anekrpuueckoe mnose. DIEKTPOABIKYIIAs CUjla UHAYKLUHUU B IPOBOJHHUKE, JBMKYLIEMCS
MOCTYNATEJIbHO B OJJHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKIIUHU. DJIEKTPOABIKYIIAs CHJIa CAMOMHIYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBbIE MarHUThI, 3JIEKTPOMAarHUThI,
AJIEKTPO/IBUTaTeNb, YCKOPUTEIN JIEMEHTAPHBIX YacTUILl, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE AJIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY WHIYKITUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCHMOCTD JIEKTPOIBMXKYIIEN CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MTOTOKA.

SIBrieHNEe CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenne MarHuTHOTO MOJIA KaTYyIIKHA C TOKOM.

WccnepoBanue AeCTBUS OCTOSIHHONO MAarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBIICHUS 3J€KTPOMArHUTHOM MHIYKIIUH.

Pa3znen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHuUmHbsle Koedanus

KonebarenpHas cucrema. CBOOOJHBIE MeXaHWYECKHE KojeOaHWsA. [apMoHMYEeCKHe KoyeOaHuUs.
[lepuon, wacrorta, ammnutyna u ¢aza xonebanuil. [lpykuHHBII MasTHUK. MareMaTH4eCKH MasTHHK.
YpaBHeHHE rapMOHHYECKUX KoJieOaHul. [IpeBpaienre sHepTuy Py TapMOHUYECKUX KOJICOAHMSIX.

Konebartenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUs B HAEaIbHOM KOJieOaTeIbHOM
KOHType. AHAIOTHsI MEXIy MEXaHHUYEeCKUMH M 3JEKTPOMAarHUTHbIMU Kolebanusmu. Popmyna TomcoHa.
3aKOH COXpaHEeHHsI SHEPTUU B UACATHLHOM KOJebaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxawmux KolieOaHUAX. BoIHyKJIeHHBIE MeXaHUYeckue Konebanus. Pesonanc.
BrinyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHMUsI.

[lepemennbiii  Tok. CHHyCOMJANbHBIA NEPEMEHHbIH TOK. MOIIHOCTP TEPEMEHHOIO TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IpousBoacTBO, mepeaaya U NOTpeOICHHUE dMEKTPUUECKON IHEPTUU. IKOJIOTHUECKUE
PUCKHM TpPU MPOU3BOJCTBE 3JIEKTPO’HEprun. KynbTypa MCHONB30BAHUS 3JIEKTPOIHEPTHH B MOBCEIHEBHOM
JKU3HU.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OJJIEKTPUUYECKUU 3BOHOK, TIE€HEpPATOpP
IIEPEMEHHOTO TOKA, JIMHUU AJIEKTpOIIepeIay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB Koyie0aTebHOM cuCcTeMBbI (IPYKUHHBIN WM MAaTeMAaTHYECKUN MasTHHK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJICOAHUA.

Habmonenue pe3onanca.

CB000IHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUST OT BPEMEHM) JUIsl 3JEKTPOMArHUTHBIX
KOJICOaHHH.

Pe3onanc mnpu mocinenoBaTEIbHOM — COCIUHEHUM  PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb IMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnepoBanue 3aBUCHMOCTH TIEpHOJIa MaJbIX KOJI€OAHUN T'py3a HA HUTH OT JUIMHBI HUTH U MAacChl
rpysa.

HccnenoBanne mnepeMeHHOro TOKa B IE€NU M3 IOCJIENO0BAaTEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

MexaHnyeckue BOJIHBI, ycia0BHUS pacupocTpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHUs U AJIUHA
BoJiHBL. [lomepednsie U Ipo10IbHBIE BOJTHBL. HTEepdepeHtus u qudpakiius MEXaHuIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJHBI. Y CIIOBUS MU3IIy4EHHUS AJIEKTPOMArHUTHBIX BOJH. B3anMuas opueHTamus
BekTopoB E, B, V B snekrpomarHuTHOW BosiHEe. CBOWCTBAa D3JIEKTPOMAarHUTHBIX BOJIH: OTpaKEHHE,
npenoMIIeHue, moJisspusanus, rudpakiust, nateppeperus. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUKNBI pagroCBA3U U TeNeBUACHUS. Paaronokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE:  MY3bIKAIbHBIE  WHCTPYMEHTHI,
YIbTPa3BYKOBAasl JUAarHOCTHKAa B TEXHMKE W MEIWIMHE, pajap, pPaAuONpPUEMHUK, TEIEBU30p, AHTECHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacpOCTPaHEHUE MOTEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu U JuPpakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOUM pEe30HAHC.

Habmronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0M U YaCTOTON KOJIeOaHMil.

HccnegoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHME, MPEJIOMIICHUE, MOJSpHU3aLus,
mudpakius, HHTepQepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeitHOE paclipocTpaHeHHE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euHbIil ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHre n300pakeHuit B MIOCKOM 3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPETOMIICHUS CBeTa. AOCOMIOTHBIN MoKa3aTenb npeiaomieHus. [lonxnoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil yroi MoJHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CnoxxHbIil cocTaB 6eoro cera. L[er.

Cobuparomue U paccewBaromiie JuH3bl. ToHKas nuH3a. DOKYCHOE PAacCTOSIHHE W ONTHYECKas CHiia
TOHKOUW nuH3bI. [locTpoeHne nM300paxeHnii B COOMpAIONINX U pacceuBarouX JuH3aX. DopMyna TOHKOU
JIMH3BL. YBEIMYEHUE, 1aBa€MO€ JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONITUKH.



BonnoBas omnrtuka. Murepdepenunss cera. KorepeHTHble HCTOUYHUKH. YCIIOBUS HaOMIOICHUS
MakCUMyMOB M MHUHHUMYMOB B HWHTep(QEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmust ceera. JudpakunonHas pemérka. YciaoBue HaOMIONEHHS TJIABHBIX MAaKCUMYMOB IIPH
Ma/ICHUM MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoHCTBa U IMPAKTHUUECKOE MPUMEHEHHE: OUKH, JIymna, (oToanmnapar, IpoeKLHOHHbIN
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONITHKA, MU PAKIUOHHAS PEIIETKA, TIOSPOH/I.

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHHEe, OTPaXKEHUE U MpeoMiieHre cBeTa. OnTuyeckue npulopsl.

[lonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOJIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Mopenn MUKpPOCKOIIA, TEIECKOIA.

HaGnronenue nnrepdepeHiuu crera.

HaGnronenue nudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonyueHue cniekTpa ¢ HTOMOIIbIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszaTesns NpeaoMIIEHHUs CTEKIIa.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH
'panuubl NpUMEHMMOCTH  KJIACCHMYECKOM  MeXaHuKkd. [locTymarsl  cenuasibHOM — TEOpPUH
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTh MOJMYJNII CKOPOCTH CBE€Ta B BaKyyMe, NPUHIUI OTHOCHUTEIHLHOCTU
DUHIITENHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aMeJIeHUE BPEMEHH U COKPAIIEHHUE JITUHBI.
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Pasznea 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. opmyna [1nanka cBsizu sHEpruu GOTOHA € €ro YaCTOTOU. DHEPrUs U UMITYIIbC (DOTOHA.

OtkpeiTue u ucciaenoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3akonbl (oTodddekTa.
Ypasuenue DitaimTeitHa 11 poroaddexra. «KpacHas rpanuna» Gpororddexra.

JaBnenue cBeta. Onbithl I1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texuudeckue ycTpoiicTBa M MpPaKTUYECKOE TpUMeHeHHue: (PoTodaeMeHT, (POTONATUMUK, COTHEUHAs
Oarapesi, CBETOHO.

Jlemoncmpayuu

D013 eKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdeKTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactuil. IlmanerapHas Mozens
atoma. [loctynatel bopa. U3nyuenue u morsorienue (OTOHOB MPH TEpeXoje aToMa C OJHOTO YPOBHSA
SHEpruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEN SHEPIMM aToOMa BOJOPOJIA.



BonnoBble cBolicTBa yactull. Bosnsl ne bpoiing. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CrioHTaHHOE U BBIHYXJECHHOE U3y4CHHUE.

TexHuueckue ycTpoilcTBa M IPAKTUUECKOE NPUMEHEHHE: CHEKTPAJIbHBIM aHanu3 (CHEKTPOCKOIN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenne AMMHBI BOJIHBI JIa3epa.

Habnronenue muHEHYaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Habmroienue TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JT0KA3bIBAIOLIUE CIOXKHOCTh CTpOeHMs sapa. OTKpbITHE paJluo0aKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro coctaBa paauoakTUBHOro u3nydeHus. CBoiictBa anbga-, Oera-, ramMmma-
n3NydyeHus. BausHue paaroakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpbiTHe mpoToHa U HeilTtpoHa. Hyknonnas mopens sinpa ['eitsenbepra—lBanenko. 3apsa sapa.
Maccosoe uucio siapa. M3otomsl.

Anbda-pacnag. ONEKTPOHHBIM ¥  TO3WUTPOHHBIN  Oeta-pacman. [amma-usnmydeHue. 3akoH
PaZMoaKTUBHOTO pacmaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHblie cuiibl. Jledekt Macchl siipa.

AnepHble peakuuu. Jlenenve U CUHTE3 SAeEp.

SAnepusiii peaktop. TepmosiaepHbiii cunTe3. [IpoGieMbl M NEPCHEKTUBBI SAEPHON SHEPreTHKU.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPTETUKHU.

DnieMeHTapHbIe YacTullbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAONIOAEHUS U PETUCTPALIUU dJIEMEHTAPHBIX YaCTHUII.

dyH1aMeHTalIbHBIE B3aUMOICUCTBUS. ENMHCTBO PU3nyecKoi KapTUHBI MUDA.

TexHuyeckre yCTpOMCTBAa M MPAKTHUYECKOE NMPUMEHEHHUE: NO03UMETp, Kamepa BuiibcoHa, siaepHbIN
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HccnenoBanue TpekoB YacTil (110 TOTOBBIM (GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Otansl pa3BUTHsA acTpoHoMud. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKue 3BE3/bl, IUIAHETHI, UX BUAMMOE JIBH)KCHHE.

ConHeyHas cucreMa.

Counnne. ConHeyHas akTUBHOCTh. Mcrounuk sHepruu CoJsiHa ¥ 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapaKTEepUCTUKU.  Jluarpamma  «CHEKTpaldbHBI  KJIacC —  CBETHUMOCTBb».  3BE3Abl  TJIaBHOM
IMOCICA0OBATCILHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY» IS 3BE3J IJIABHOM MOCISA0BATEILHOCTH.
Buyrpennee crpoenue 3BE€31. COBpEeMEHHBIE MPEICTABICHUS O MPOUCXOXKIACHUU U sBomtonuu ConHUa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mneunsiii [1yte — Hama [Manaktuka. [lonoxxenue u neuxenne Connna B ['anaktuke. TUIbI TalaKTHK.
Pamgnoranaktuku u kBaszapbl. YEpHbIE IbIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa60ma. PazOeranme ramaktuk. Teopus bosbmioro
B3pbIBA. PENMKTOBOE U3ITydeHHUE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnooenus



HabGmionenuss HEBOOPY)KEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH ISt
OTIpEe/IeJICHUs TIOJIOKEHUSI HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJTyLIApHsl U SIPKUE 3BE3/BL.

Habnronenus B Teneckon Jlynsl, manetr, Mineuynoro Ilyru.

O0o0maroniee NOBTOpPeHUE

Ponb pusuky 1 aCTPOHOMHUHM B IKOHOMHUYECKOM, TEXHOJIOTHUECKOM, COLMANIBHOM M 3THYECKOH cdepax
JEATeNbHOCTH YeJI0BEKa, POJb U MECTO (M3UKM U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MHUPA,
posib (U3HYECKOW Teopurn B (GOPMHUPOBAHUHU TMPEACTABICHUNH O (U3MUECKON KapTHHE MHpa, MECTO
¢u3nveckoil KapTUHBI MHpa B OOLIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX INPEACTABICHUN O
MIPUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenune xypca ¢puzuku 6a30Boro ypoBHs B 11 Kitacce OCyIIECTBISETCS C YUETOM COACPKATEITHHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle noHsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAaydyHOTO MO3HAHMS: SBJICHHE,
HaydHbId (akT, rTHNoTe3a, ¢u3NUeckas BEIUYMHA, 3aKOH, TeOpHs, HaOM0IeHne, OSKCIIEPUMEHT,
MOJENTMPOBAHUE, MOJIEINIb, U3BMEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHMM, TPUTOHOMETpHuYecKkne (YHKIUMH: CHHYC, KOCHUHYC,
Ta@HI'€HC, KOTAHIM€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKJECTBO, BEKTOPbl M MX MPOEKIHH Ha OCH
KOOpJIMHAT, CJIOKEHHWE BEKTOPOB, IPOMU3BOJHBIE 3JEMEHTAPHBIX (YHKIUH, NpPU3HAKU MOJ00HS
TPEYroJbHUKOB, OINpeIeIeHHE TII0L[aA1 IUIOCKUX QUryp u o0bEMa Ted.

buonocus: >nexrpuueckue sBIEHUS B )KMBOU NMPUPOJIE, KoJiedaTeIbHbIe IBUKEHUS B )KUBOM MPUPO/IE,
ONTHUYECKHUE SIBJICHUS B )KUBOI NMpUPOJIE, NeHCTBIE pauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB W MOJEKYJ, KpPUCTAUIMYECKas CTPYKTypa TBEPIBIX TeEl, MEXAHU3MBbI
00pazoBaHus KPUCTAUIMUECKON PEIIETKH, CICKTPAIbHBINA aHAJTH3.

l'eoepagpus: MarHUTHBIE TIOJTIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX pyA, GoTOChEMKa 3eMHOM MOBEPXHOCTH,
MPEACKA3aHNE 3EMJIICTPSICEHUM.

Texnonocus: NVMHWUM  BJIEKTpOIlepenady, T[EHEpaTop MEPEMEHHOIO TOKa, AJIEKTPOJBUIraTElNb,
WHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHHK, TEJIEBU30p, aHTeHHA, Tenedon, CBY-neub, mpoeKIMOHHbBIN
anmnapart, BOJIOKOHHas ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne ydeOHoro mnpenmera «®Pu3mka» Ha ypoBHE cpemHero oOmero oOpasoBaHus (0a30BbIH
ypOBeHB) JOJDKHO 00ecIIeYnTh AOCTHIKCHUC CICAYIOMUX JIMYHOCTHLBIX, MCTANIPCIMETHBIX U IMPECAMCETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUs yueOHOro npeamera «Ou3nka» JOJKHBI OTPaKaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYarOUIUXCs PYKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3HMIMEH JMYHOCTH,
CHUCTEMOM IICHHOCTHBIX OpPHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX
TPaJMLMOHHBIM IIEHHOCTSIM POCCHMCKOrOo 0OIlecTBa, pacIIMpEHHE JKU3HEHHOTO OIbITa M OIbITa
JEeSITEIbHOCTH B TMPOIIECCE pealn3aliy OCHOBHBIX HANpaBJICHUN BOCHUTATEIbHOU AEATEIbHOCTH, B TOM
YlClie B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKAAHCKOW MO3UIIMKM 00ydarolerocs Kak akTHBHOTO U OTBETCTBEHHOTO UJI€Ha
POCCHUICKOTO 00IIEeCTBA;

MPUHATHE TPAJAUIIMOHHBIX 00IICUYETTOBEYECKUX TYMaHUCTUUECKUX U JEMOKPATHIECKUX IICHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax I'pa)/J1aHCKOro oOIecTBa, y4acCTBOBAThH B
camMoyTnpaBJieHUH B 00pa30BaTeIbHONU OpraHHU3alliy;

yMEHHE B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMH B COOTBETCTBHHM C HUX (YHKIUSIMH H
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JEeSITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPAXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIXKEHUSIM POCCHICKUX Y4YEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIGHHWBAaTh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPHEHTHUPYACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JEATEIILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OyIyILIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS .

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas OCTETHKY HAYYHOI'O TBOPYECTBA, MPHUCYILETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpeC K pa3iIuyHbiM cdepaM MpoQecCHOHANBHON [eATENbHOCTH, B TOM 4YHUCIIE CBS3aHHBIM C
(Gbu3MKOM M TEXHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oyayliel mpodeccuu U pealn30BBIBATH
cOOCTBEHHBIE KU3HEHHbBIC TIIaHBbI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHHIO U caM000Opa30oBaHHIO B 001acTu PU3UKHU HA MPOTSHKEHUN
BCEH KM3HU;

6) 3K0JIOrHYeCKOro BOCIIUTAHHUSI:

c(hOpPMUPOBAHHOCTH JKOJIOTHYECKON KYJIbTYPhl, OCO3HAHHE TI00ATBHOTO XapaKTepa AKOJIOTHYECKUX
npobiem;

IJJAHUPOBAaHUE M OCYIIECTBICHUE [EHCTBUM B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS Lienei
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE OMbITa ACSTEIIBHOCTA SKOJIOTHYECKON HANpPaBICHHOCTH HA OCHOBE MMEIOUIUXCS 3HAHUN
no ¢usuke;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS:



cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO — Pa3BUTHUS
¢bu3nveckoil HayKu;

OCO3HAHME IICHHOCTM HAy4YHOH JEATeNIbHOCTH, TOTOBHOCTh B TIpollecce H3yueHHsS (U3UKU
OCYIIECTBIISITH MPOCKTHYIO U HCCIICOBATEIBCKYIO ACATCIbHOCTh HHANBUIYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeiicTBUA:

CaMOCTOSITEIIEHO (DOPMYITHPOBATH U aKTYaJIHU3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIENATH IeNU e TEILHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUHN MX JTOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHSI B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaTbiBaTh IUIAaH peIIeHUS TMPOOIEMBI € Y4YETOM aHAlM3a HMEIOIIUXCS MaTepUAIbHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIE€STEIBHOCTh, OICHWBATh COOTBETCTBHE PE3YJIHTATOB IEJSIM, OLEHHBAThH
PUCKH TTOCIIEICTBUH IS TEILHOCTH;

KOOPAWHUPOBATH U BBITIONHATH Pa0dOTy B YCIOBHSX PEabHOTO, BUPTYAILHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KMU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBarejbcKue 1elicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHATHSIMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIAJIETh HAaBBIKAMHU Y4eOHO-MCCIIEOBATEILCKOW M TPOCKTHOHM NEATETHHOCTH B 00JacTH (DHU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PpELIeHUs 3ahad (PU3UYECKOTrO
COoJIepKaHUs, IPUMEHEHUIO PAa3JIMUHBIX METOJIOB TO3HAHUS;

BIAQJeTh BHUJAMH JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMs, €ro HWHTEepIpeTaluy,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX CUTYalUsIX, B TOM YHCIIE IPU CO3JaHUN Y4E€OHbBIX
MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYaJIM3UPOBaTh 3ajady, BbIABUraTh TMIIOTE3Yy €€
pelleHusl, HaXOJUTh AapryMEHThl JAJs Jl0Ka3aTeJbCTBAa CBOMX YTBEP)KICHMH, 3a7aBaTh MapameTpbl U
KPUTEPHH PELLCHUS;

aHAJM3UPOBATh IOJYYEHHbIE B XOJAE pELICHMs 3a7aud pe3ysbTaTbl, KPUTUYECKH OLIEHMBATh WX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/]aul B 00pa30BaTeIbHON AEATEIBHOCTH, B TOM YHUCIIE IIPU
U3yYeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUS 10 (PU3UKE B IPAKTUYECKYIO 001ACTh )KU3HEEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 001acTel;

BBI/IBUT'aTh HOBbIE UJEH, MpeAIaraTb OPUrMHAIbHBIE IOJIX0/AbI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 33J]auHl, JOMYCKAOLINE albTePHATUBHBIE PEIICHUS.

Padora ¢ undopmanueii:

BJIaJIeTh HAaBBIKAMHU TMOJy4eHHs HHPOpPMALMU (HU3UYECKOTO COAEP)KAaHUS U3 HCTOYHUKOB PA3HBIX
TUIIOB, CAaMOCTOSATENBHO OCYIIECTBIIATh MOMCK, aHAIN3, CUCTEMATU3aIMI0 U HHTEepIpeTaliio HHopMarmu
Pa3NUYHBIX BUJOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCTOJb30BaTh CPEJICTBA HH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMM B pelIeHUn
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OpPraHU3allMOHHBIX 33Jau ¢ coOII0/iIeHueM TpeOOBaHUM 3PrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus, IpPaBOBbIX W OTHUYECKUX HOPM, HOPM
nH(pOPMAIIMOHHOH 0€301MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOTO COJEpXKaHWA B Ppa3IMUHBIX (opmaTax ¢ y4ETOM Ha3HAUCHHA
nH(pOpMAIUY U LEIEeBOH ayIUTOPHH, BEIOMpask ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YaTU3aIIH.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(MIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMATbh U UCHOJIb30BaTh MPEUMYLIECTBA KOMaHIHON U HHAUBUAYAIbHON pabOThI;

BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX ACUCTBUH € yU4ETOM OOLINX WHTEPECOB M BO3ZMOKHOCTEH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

IPUHUMATh LEIU COBMECTHOM JESTENIbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH JIEHCTBUS MO €€
JOCTHUKEHHUIO: COCTAaBJIATh IJIaH JEHCTBUI, pacrpeaesnsTh poJid ¢ y4€TOM MHEHMHM yYaCTHHKOB, 00CYXJIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OIICHMBAaTh KaueCTBO CBOEro BKJIaJa M KaXJOro y4JaCTHHKAa KOMaHAbl B OOHIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUM;

npeiaraTb HOBbIE MPOEKTHI, OIIEHUBATh UJEU C MMO3UIUU HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBISATh TO3UTHUBHOE CTPATErMUECKOE€ TOBEJIEHHE B PA3IMYHBIX CUTYalMsIX, NPOSBIAThH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHBbIE A€l CTBUA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESITENBHOCTh B 00MacTH (PU3UKU U aCTPOHOMMHHU,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIIAThH IJIAH PEIICHUS Pacu€THBIX M KaUECTBEHHBIX 3a/1ay, TUIaH BBITOJHEHUS
MPaKTUYECKON pabOoThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATNOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

paciupsaTh paMKH yueOHOTOo MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNlaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO SPYAULIMU B 00JaCTH (PU3UKHU, TOCTOSIHHO TOBBIIIATh
CBOI 00pa3oBaTeNbHBIN U KYJbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YIBTATOB LEISAM;

BIIaJIeTh HAaBBIKAMU [O3HABATENIILHOM pediexkcuu Kak OCO3HAHHUS COBEpIIAeMbIX JIEHCTBUU U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMIA;

UCII0JIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHATHU3E Pe3y/IbTaTOB A TeTbHOCTH;

MPUHUMATD ce0sl, MOHMUMAas CBOU HEJIOCTAaTKU M IOCTOMHCTBA,

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporiecce mocTHKeHUs! IMYHOCTHBIX PE3yAbTATOB OCBOEHUS MPOrpaMMbl MO (HU3UKE IS YPOBHS
cpeaHero oOmero oOpa3oBaHUS y OOYYAIOUIMXCSl COBEPIICHCTBYETCS AMOIMOHAIBHBIA HMHTEIUIEKT,
MIPeoIararonii copMrUpOBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHHMMAaTh CBOE HMOIMOHAIBHOE COCTOSIHHE, BUIETh
HaIpPaBJICHUS Pa3BUTHUSI COOCTBEHHOW AIMOLIMOHAILHOU chepbl, OBITH YBEPEHHBIM B ce0e€;



CaMOPETYJIMPOBAHHUS, BKIKOYAKOLIEIO CAMOKOHTPOJb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh alallTUPOBATHCS K 3MOIIMOHAIBHBIM M3MEHEHHUSM U MPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBALlMM, BKIKOYAKOUICH CTPEMIICHME K JOCTHIKCHMIO LEIU U YCIEXy, ONTHUMM3M,
MHHUIMATUBHOCTb, YMEHUE JCHCTBOBATH UCXOI U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYrHX, YYUTHIBATH €rO
IIPH OCYIIECTBIICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIECHUS C JAPYTUMH JIIOABMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3pemaTb KOHPIUKTHI.

MNPEIMETHBIE PE3YJBbTATHBI

K xonmy oOyuenust B 10 kij1acce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa’KaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MeCTO (U3UKH B (POPMHUPOBAHUU COBPEMEHHOUW HAYIHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B IPAKTHUECKOH JIeATEILHOCTH JIFO/ICH;

VYUTHIBATh TPAHMIBI TMPUMCHCHHS] HW3YYCHHBIX (U3WYCCKUX MOJICICH: MaTepuajabHas TOdYKa,
WHEpIMagbHasg CHCTeMa OTCYETa, aOCOIMIOTHO TBEPAOE TEJIO, WUJICATBHBIN Ta3, MOJEIU CTPOCHHUS Ta3oB,
KUJAKOCTEH U TBEPJBIX TEJI, TOYCUHBIA ATCKTPUICCKHUH 3aps)T IPH PEIICHUN (BU3HUSCKUX 3a/1a4;

pacro3HaBaTh (PU3MUECKHE SBICHHS (MPOIECCHI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJISIPHO-KHHETUYECKOH TCOPHUH CTPOCHHUS BEIIECTBA M DJIGKTPOJWHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NBIKEHHE, CBOOOJTHOE TMaJeHUE TeJ, IBIKECHHE 110 OKPYKHOCTH,
UHepLUs, B3auMoelicTeue e, nuddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHE )KUAKOCTEH U TBEPABIX Tell,
n3MeHeHne o0bEMa Tel Mpu HarpeBaHUM (OXJIAXKIEHHH), TEIUIOBOE paBHOBECHE, UCTIApeHUe, KOHeHC CallHs,
IUIaBJICHHUE, KpUCTAUIM3allks, KHUIEHHE, BJIAXKHOCTh BO3/AyXa, IOBBIIIEHHE JaBJIEHUS Tra3za MpU €ro
HarpeBaHWU B 3aKPBITOM COCYyJle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHUS Tra3a B H30Ipoleccax,
AIIEKTpU3ALIUA TN, B3aUMOJICHCTBIE 3apsIOB;

ONHCHIBAaTh MEXAHMYECKOE JBUKEHHE, HCMOJb3ysd (U3MUECKUE BEIMYUHBL: KOOpAMHATA, MYTh,
NepeMelleHnue, CKOpPOCTb, YCKOpPEHHE, Macca Tela, Cuila, HUMIYJIbC Tejla, KUHETHYecKas DSHEprus,
MOTEHIIMATbHAS DHEPrusi, MexaHuuyeckas paboTa, MeXaHHYecKass MOIIHOCTb; MPH OIMNHUCAHUU MPABUIBHO
TpakToBaTh (U3MYECKUN CMBICI HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUeHUS W EIUHUIIBI, HAXOAUTh
(bopMyIibl, CBSI3bIBAIONINE JAaHHYIO (DU3HUYECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

ONHCHIBATh HM3y4YCHHBIC TEIUIOBbIE CBOWCTBA Tel M TEIUIOBBIC SIBJCHMS, HCIOJB3Ys (GU3NYECKUE
BEITMYMHBI: JaBJICHHUE ra3a, TeMIlepaTypa, CpeaHsis KUHETHYeCKas SHEPrus XaoTHUYECKOTO IBHXKEHUS
MOJIEKYJ, CpeIHEKBaIpaTU4YHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI dHEprus, padota
ra3a, Ko3((UIUEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO JIBUTATelNs; MPU OMUCAHUHM MPABUIBHO TPAKTOBATH
(bu3MyecKuil CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYeHHS U EAWHMIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMYUHAM;

OTHCHIBATh M3YYEHHBIE HJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M DIEKTPUUECKUE SIBICHUS (TIPOIECCHI),
UCTOJIb3YS (PU3UYECKHE BETUYMHBI: SJCKTPUUECKUU 3apsij, dJIEKTPHUECKOe IMoJje, HAmpsKEHHOCTh IO,
MOTEHIIMAN, PA3HOCTh MOTEHIMAIOB; TPU OMHUCAHWU TPABHIBHO TPAKTOBaTh (PUIUUECKHA CMBICI
UCIOJIb3YeMbIX BENMYHMH, UX OOO3HAUYEHHUS W EJAMHHUIIBI; YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE JAHHYIO
(bU3MYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

aHAIM3UPOBATh (DM3MUECKUE TPOIIECCH U SBIEHHS, UCHOIB3YySd (U3NYECKUE 3aKOHBI U MPHHIIUIIBL:
3akoH BcemupHoro TsaroteHus, |, Il u Il 3axkonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEprHH,
3aKOH COXpaHEHUS UMMYNbCA, MPUHITUI CYNEPIIO3UIINH CHJI, TPUHIIAI PaBHOIMPABUS WHEPLIUATHHBIX CHCTEM
0TCcué€Ta, MOJICKYISIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpeaHEH
KMHETUYECKOW JHEPrHH TEIIOBOTO JBIIKEHUS MOJIEKYJI C aOCONIOTHON TeMIepaTypoil, MepBbI 3aKOH
TEPMOJUHAMUKH, 3aKOH COXpaHEHHs DJEKTPUUYECKOTO 3apsjaa, 3akoH KymoHa, mpu 3TOM pa3nudvarh



CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOe BBIPAKEHHWE U YCIOBHUs (TPaHUIBI, OOIACTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHLIUIIBI ICHCTBUS MAaIIMH, IPUOOPOB M TEXHUYECKUX YCTPONCTB; Pa3IUvaTh
yCJIOBHA UX O€30MTACHOTO MCIIOJIF30BAaHMS B IOBCEAHEBHOM KHU3HH,

BBITOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SBICHUIN U MPOIECCOB C UCTIOIb30BAHUEM
NOPSIMBIX U KOCBEHHBIX M3MEPEHUH, Mpu 3TOM (HOpMyIHpoBaTh MpolieMy/3agady U THIOTE3y Y4eOHOTro
OKCTIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOrO O0OOpYJIOBaHWsS, TMPOBOJUTH ONBIT |
(hopMyITUPOBATh BHIBOJIHI;

OCYIIECTBIISITh TpPSIMBbIE W KOCBEHHBIE H3MEPEHHUs (PH3MUECKUX BEIUYMH, IMPH 3TOM BHIOMpPATH
ONITUMAJILHBIN CIIOCO0 U3MEPEHHS U HCIIOIB30BATh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEH H3MEPEHU;

WCCIIEZIOBAaTh 3aBUCHMOCTH MEXIy (GU3NYECKMMH BEIMYMHAMH C HCIOJIb30BAaHHEM IPSIMBIX
M3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yIbTATHI MOTYYEHHOW 3aBUCHMOCTH
(bU3NYEeCKUX BEJMYMH B BHJIE TAOJUI] ¥ TPadUKOB, A€TaTh BEIBOBI TI0 pe3yabTaTaM MCCIIeIOBAHMS,

coOmoaaThk MpaBmia OE30MacHOTO TpyJda IMPH TPOBEICHHHM HWCCIEAOBAaHUN B paMKax ydeOHOTO
OKCTIEPUMEHTa,  Y4eOHO-HCCIENOBATENLCKOW ¥ MPOEKTHOW  JICATENIFHOCTH C  HWCIOJIBh30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMS;

pemaTh pacy€THBIC 337a4M C SBHO 3aJlaHHON (PU3MYECKON MOMAEIBIO, UCTIONB3YS (PU3HUECKHE 3aKOHBI
Y TIPUHIIAITEI, HA OCHOBE aHAlIM3a YCIOBUS 3a/1a4d BEIOMPATh (GU3UYECKYIO MOJIENb, BBIIEIATh (PU3HUECKUE
BEIMYUHBI U (POPMYIBI, HEOOXOMUMBIE Ul €€ pEelIeHHs, MPOBOIUTH PAacUEThl M OICHWBATh PEaTbHOCTD
MOJTyYCHHOTO 3HaUCHUsI (PU3MIECKON BEIINIHHEI,

pemaTh KadeCTBEHHBIE 3a/Ia4M: BBICTPANBATH JIOTHUECKH HEMPOTHBOPEUYMBYIO IIETIOYKY paccyXIACHUH
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,;

WCTIONb30BaTh TMPH PENICHWH Y4YeOHBIX 3ala4 COBPEMEHHBIC HH()OPMAIMOHHBIC TEXHOJIOTHUH IS
MOWCKA, CTPYKTYPHPOBAHHS, HHTEPIPETAlMM W TMPEICTABICHHUs Y4eOHOWM W HaydyHO-TIOMYJISPHOU
nHbOpMAIMY, TOJYYEHHOW W3 pPAa3IHMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH IOIY4aAEMYIO
nHpopMaIuio;

MPUBOANUTH TMPUMEPHI BKJIAaJa POCCHICKMX M 3apyOSKHBIX YUEHBIX-(QU3UKOB B DPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHHS IO (HU3MKE B IOBCEIHEBHOW KHM3HH Ui OOECTICUCHHS
0€30IaCHOCTH MPH OOpaIICHUH ¢ MPHUOOPaMH M TEXHUYECKUMHU YCTPOUCTBAMH, JUIsi COXPaHEHHSI 3J0POBbS U
COOJIFOJICHHSI HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOIICH Cpe/ie;

paboTaTh B IpyIIie ¢ BHIMOJIHCHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATh PadOTy TPYIIIH,
palMOHAIFHO PACHpPECsaTh OOS3aHHOCTH W IUIAHUPOBAThH JIESATEILHOCTh B HECTAHIAPTHBIX CHUTYAIHsAX,
aJICKBaTHO OIICHUBATh BKJIA]] K&KJOTO U3 YYACTHUKOB I'PYIIIBLI B PEIICHHE PACCMATPUBACMOM MPOOJIEMBI.

K xonimy oOydyenus B 11 Kiacce mpeaMeTHbIC pe3yiibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTD y O0OYUAFOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPHMEPax POJib U MECTO (HU3UKU B (POPMUPOBAHHH COBPEMEHHOW HAyYHOMN
KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOUW TEXHUKU M TEXHOJIOTHH, B MPAKTHUYECKOH JESTEILHOCTH JIIOCH,
LEJIOCTHOCTb U €IUHCTBO (PM3MUECKON KapTUHBI MHPA;

YUUTHIBATh T'PAHHIBI NPUMEHEHUs M3YYEHHBIX (U3NYECKUX MOJeNeil: TOUEUHBIH >IeKTpUYECKUit
3apsij, JIyd CBeTa, TOUEUYHBIM HCTOYHMK CBETa, sAAepHas MOJENb aTOMa, HyKJIOHHAs MOJIeNIb aTOMHOTO sJipa
IIPU pelIeHnH PU3NIECKUX 3a/ay;

pacrio3HaBaTh (U3MYeCKUe sABIEHHsS (Tpolecchl)) U OOBICHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKU U KBAHTOBOM (PM3MKH: 3JIEKTpUUECKasi IPOBOJIUMOCTb, TEIIOBOE, CBETOBOE, XUMUUECKOE,
MarHuTHOE JEHUCTBHsS TOKa, B3aUMOJCWCTBHE MAarHUTOB, OJJIEKTPOMAarHWTHas WHAYKIUA, JAeWCTBUE
MarHWTHOTO TOJI Ha MPOBOJHHUK C TOKOM M JBIKYILIUICS 3apsill, SJ€KTPOMarHuTHbIE KOJeOaHUs U BOJIHBI,
NpSIMOJIMHEIHOE PACIPOCTPAaHEHUE CBETa, OTPAXKEHHE, IMpeJoMJIeHHe, WHTephepeHus, Iuppakuus H
MOJISIpU3allisl CBETa, NUCIepcus cBera, dorolnekrpudeckuii d3hdext (portorddekr), cBETOBOE AaBICHUE,
BO3HUKHOBEHHUE JINHEHYATOTO CIIEKTPa aTOMa BOJOPO/ia, €CTECTBEHHAs U MCKYCCTBEHHAs paJMOaKTUBHOCTH;



ONMCBHIBATH  W3yYCHHbIE CBOWCTBA  BellecTBa  (PIEKTPUUYECKHUE, MAarHUTHBIE, ONTHUYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3JIUYHBIX CPE) M AJIEKTPOMATHUTHBIC SBJICHUS (TIPOLIECCHI), MCIIONB3YS
¢u3nvecKue BEIMYMHBL: AIEKTPUYECKUN 3apsijl, CHJIa TOKA, SJIEKTPHUECKOE HANPSIKEHHE, SIIEKTPUUYECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOJBIKYIIAs Cuia, paboTa TOKA, MHIYKIHS MarHUTHOTO
noJis, cuja Amrnepa, cuia JlopeHna, WHAYKTUBHOCTh KaTYIIKH, SHEPTUS AJIEKTPUYECKOTO U MAarHUTHOTO
MoJIeH, TMepuoJ W dYacToTa KojeOaHM B KojeOaTeIbHOM KOHTYpe, 3apsii M CWiIa TOKa B IpoLecce
TapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJjeOaHHid, (POKYCHOE PAacCTOSHUE M ONTHUYECKas CWJIA JIMH3BI, MPH
ONMCAaHUM TPABWILHO TPAKTOBATh (DU3WYECKHI CMBICT HCIOJIb3YeMbIX BEIUYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYITHI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMH BEITHUYNHAMU;

ONHCBHIBATH HM3y4YCHHBIC KBAHTOBHIC SBJICHHS W TPOLECCHl, HUCIONB3YS (U3NUECKUE BEITMUNHBI:
CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, PHEPTUSl U UMITYJIbC (OTOHA, MEPUOJ
MOJTypacIiajia, SHEPTusi CBSI3M aTOMHBIX Siep, NMPU OMUCAHWHU TMPABHIBHO TPAKTOBATh (PH3MUYECKHIA CMBICI
WCTIONb3yEMBIX BEIWYHMH, WX O003HAUEHWS W EIWHHUIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO
(GU3NIECKYIO BEIMYUHY C IPYTHMH BEJTMYUHAMH, BBIYHCIISITH 3HAYCHNE (PHU3UIECKON BETMUUHEI;

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl W SIBIICHHS, UCIOJB3Yys (PU3MUYECKHe 3aKOHBI W TPUHIIHIIGL:
3akoH OMa, 3aKOHBI IOCIIEOBATEIHHOTO W TMapajuIeIbHOTO COCIUHEHUs MPOBOJHUKOB, 3aKOH JKoyrmsi—
JleHna, 3aKOH AJIEKTPOMArHUTHON WHAYKIMH, 3aKOH TPSMOJHMHEHHOTO pPacIpOCTPaHEHUS CBETA, 3aKOHBI
OTpaXeHMsI CBETa, 3aKOHbI MPEJOMIIEHUS CBETa, ypaBHeHHe OWHIITEeWHa uid (oToddpdexra, 3aKoH
COXpaHEHHs SHEPTHH, 3aKOH COXPAHECHUs HMITYJIbCA, 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO 3apsa, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, TMOCTYNaThl bopa, 3akOH pajMOaKTHBHOTO pacmaja, MpU 3TOM pa3indarh
CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHWUE M YCIOBHUs (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

OTIPEIeNIATh HAMpaBJICHUE BEKTOpA UHAYKLIUHA MarHUTHOTO MOJIS MPOBOJAHMKA C TOKOM, CHIIBI AMIiepa
u cwibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATH SKCIIEPUMEHTHI M0 MCCIEA0BaHNI0 (U3NYECKUX SBJICHUN U MPOIIECCOB C MCHOJIB30BaHUEM
MPSIMBIX M KOCBEHHBIX M3MEPCHHI: MPHU 3TOM (GOPMYIHPOBATH MpoOIemMy/3aady W THUIOTE3y y4eOHOTO
SKCIEPUMEHTa, CcoOUpaTh YCTaHOBKY U3 MPEIIOKEHHOro O00O0pYyIOBaHMs, TMPOBOJUTH ONBIT U
(bopMynUpOBaTh BHIBOIBI;

OCYILIECTBIISITH MpSMbIE U KOCBEHHBbIE H3MEpEeHUS (U3MUECKHX BEIWYUH, MPH 3TOM BbIOUpAThH
ONTUMAJIBHBINA COCO0 M3MEPEHUs U UCIIOJIb30BATh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEeH N3MEPEHHUIA;

HCCIIEIOBATh 3aBUCUMOCTU (PU3UYECKUX BEITUYMH C HCIOJIb30BAHUEM IMPSAMBIX U3MEPEHUN: IPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3yJAbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYHUH B
BH/JIe TaONHIl U TpaUKOB, JeNaTh BBIBOJBI MO PE3yIbTaTaM HCCIEAOBAHUS;

coOnrofarte mpaBuia Oe30MacHOro Tpyda MPH MPOBEACHUM HCCIEAOBAHUNW B paMKax y4eOHOro
OKCIEPUMEHTa,  y4EOHO-UCCIEOBATEIIbCKOM M MPOEKTHOM  NIEATENbHOCTH C  HMCIOJIB30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacy€THbIE 33/1a4M C SIBHO 3aJIaHHON (DU3MUYECKO MOJEINbI0, UCHOJb3ys (PHU3HUECKHEe 3aKOHBI
Y TPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M BbIOMPATh (PU3MUECKYIO MOJIEINb, BBIIACIATh (prU3nyeckue
BEIMYUHBI U (OpMyNbI, HEOOXOIUMBIE Ui €€ pelleHHs, MPOBOJUTh PacuéThl U OIIEHWBATh PEaTbHOCTD
MOJIy4EHHOTO 3HaueHHsI (PU3NYEeCKON BEIINUMHBI,

pelaTh KadeCTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUMBYIO LIETIOUKY PACCYKICHUN
C OIOPOM Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTOJb30BaTh MPH PEHICHWH Y4eOHBIX 3aja4 COBPEMEHHble HH()OPMAIMOHHBIE TEXHOJIOTHUH IS
MOKMCKA, CTPYKTYPHUPOBAHMs, HMHTEPIPETallud U MPEJICTaBIeHUs y4eOHOM W HayyHO-TOMYJISAPHOU
uHMOpMAllUY, TOJYYEHHOW U3 pPa3TUYHBIX HMCTOYHHKOB, KPHUTUYECKH aHAJIU3UPOBATh MOIYy4aeMYIO
UH(pOpMAIINIO;

OOBSCHATH MPHUHIIMIIBI JSHCTBHS MAllliH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3IUvaTh YCIOBUS
ux 6€30M1acHOTO MCIIOJIb30BaHMsI B TOBCEJHEBHOM KHU3HU;



NPUBOANUTH NMPHUMEPHl BKIIAJAAa POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHUE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMA IO (PU3MKE B MOBCETHEBHOW JKM3HM Uil OOECTIEYECHUs
0€30MaCHOCTH MPH 0OpaIleHu: ¢ MPUOOPaMH M TEXHUIECKUMHU YCTPONUCTBAMH, Ul COXPAaHEHHS 30POBbS U
COOJIIOJICHUSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH cpeie;

paboTarhk B rpymIie ¢ BHIIOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MIaHUPOBATH pabOTy TPYIIIEI,
palOHAJIbHO paclpeAesaTh OO0A3aHHOCTU M IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
a/IEKBaTHO OLICHUBATh BKJIAJ{ KaXKJ0I0 U3 YYACTHUKOB I'PYIIIbI B PELIEHHE pacCMaTpUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM (uudposbIe)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHU S
11 ®u3uKa 1 METOJbl HAYYHOTO TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHenMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 7
Hpaniia https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 bubmuoreka [JOK
' TEOpUu https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TepMOAHHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK
' da3oBbIe MEPEeXoIbl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 1 bubnuorexa [IOK



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

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

ITocTosiHHBIM dneKTpudecKuil TOK. Toku B

bubnuoreka [IOK

4.2 Pa3IMYHBIX Cpeiax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3aesioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypchl
Paznea 1. JIEKTPOJAMHAMUKA
MaruautHoe noje. DJIeKTpoMarHuTHast bubnuorexa [JOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue 1 JIeKTPOMarHuTHbBIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cIEMATIBHON TEOpUHU 4 1 bubmuorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 DeMEeHTHI KBAHTOBOUW ONTHKU 6 bubmorexa [JOK
' eMe oBom o https://m.edsoo0.ru/7f41c97c
4.2 CTDocHHE AToMA 4 bubmuoreka [JOK
' POCHHE aTo https://m.edsoo.ru/7f41c97c
b K
4.3 ATOMHOE A1p0 5 nommorexa O

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



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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHU M aCTPOPUINKU 7 brbmorexa OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxa KonrtpoJsbubie | Ilpakrnyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 ®duznka — Hayka o npupojie. Hayunbie 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb 1 MmecTo ¢us3uku B GopMHUpOBaHUHT
2 COBPEMEHHOM anquﬁ K(sz;I/IHIi MUpa, B 1 bubnuorexa LIOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETHHOCTH JIFOIeH
Mexanndeckoe aABmwkeHne. OTHOCHTEIBHOCTD
3 MexaHI/I‘—IeCKOFOI;IBI/I)KeHI/ISI. [Tepemernienne 1 bubmmorexa LOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE TPAMOJIMHEHOE TBUKEHNE 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOIMHEHHOE 1 bubmuorexa [JOK
JBHKEHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiitnoe npuxenue. prxenue 1 bu6mmoreka [JOK
MaTepHAILHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IIpuHnun oTHOCUTENBHOCTH [ anues.
8 I/IiepllllnaﬂbHHe cuctembl otcuera. [lepBbiit 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHiun cynepno3uimu
9 cui. Bropoii 3akoH Hl:IiIOTI;I)Ha z[?Il:{ ’ ) 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
MaTepuaibHON TOUKU
10 Tperunii 3akoH HpIOTOHA [1U1s1 MaTEpUAIIBHBIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BCeMHUpHOTo TaroteHus. Cuna 1 bubnuorexa [IOK



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

TSXKCCTH. HepBaﬂ KOCMHYCCKasA CKOPOCTh

https://m.edso0.ru/ff0c3d00

bubmuoreka [JOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadppuuuent tpenus. Cuna
13 conpOTiBneHm Hp%lq)IlBI/I)KeHI/ITI/II)TeHa B Brbmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
AKUJKOCTHU WU ra3e
[locTynarenpHo€ U BpaliaTeabHOE ABUKEHUE
14 a0COJIIOTHO TBEPJOTO Tesia. MOMEHT CHIIBI. bubnuoreka [JOK
[Tiedo cuibl. YCnoBUs paBHOBECHS TBEPOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepHanbHONW TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. MMmymnbc cunbl. 3aKkoH bubnuoreka [IOK
COXpaHEHHS UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBHKCHHE
Pa6ora u moutHOCTh cuibl. Kunetnueckas
16 SHEPTHs MaTI;)HaJILHOI/"f touku. Teopema 06 bubamorexa LOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[TorenumansHas sHeprus. [loreHuuansHas
17 SHEPTHsl ynpyro aehopMupoBaHHOM bubmuorexa [JOK
npykunbl. [ToTeHIMaTbHas SHEPTHS TEIa https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnManbHbIE U HEMOTEHI[UAIBHBIE CHUJIBL.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHII C
18 I/ISMGH:HI/ICM MeX&Hqu(L)IKOﬁ SHEPTUU Bubmiorexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU dHepruu
JIaGopatopHas pabota «VccinenoBanue CBs3u
19 paloThI CUJIBI C U3BMEHEHHEM MEeXaHUYEeCKOH
SHEPIUH Tella Ha IpuMepe pacTsKEHUS
PE3NHOBOTO KIyTa»
20 KonTtponsHas padota no teme «Kunematuka. bubnuorexa [IOK

I[I/IHaMI/IKa. 3aKOHBI COXpaHCHUS B

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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MECXAaHHUKE»

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHUILl BemecTBa. Moaean CTpOCHUA ra3os,
KUJKOCTEN U TBEPABIX TEIl

23

Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [kana remneparyp Llenscus

25

WUneanpuernii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemMIepaTypa Kak Mepa cpeHei
KHHETHYECKOH OHEPIruu ABUKCHUSA MOJICKYII.
VYpaBHenue Menzeneena-Knanelipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTtopHas pabota «lccnenoBanue
3aBHCUMOCTH MEXIy MapaMeTpaMu
COCTOSIHUS pa3pEeKEHHOTO ra3ay

29

W3omporneccsl B UaeabHOM raze u ux
rpaduyeckoe npeacTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHnHsis sHEprusi TepMOAMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
KonuuectBo Temnotel u paboTa. Buyrpenuss
SHEPrusi OJTHOATOMHOIO UEaTLHOTO rasa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenbHas TEII0EMKOCTh BEIECTBA.
KonudecTBo TeMIOTHI MpH Temjionepeaaye.
AnmabatHsIi mporiece

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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IIepBblii 3aKOH TEPMOJUHAMUKH U €TI0

bubmuoreka [JOK

33 NPUMEHEHHE K U30MpoLeccamMm https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTh mpo1eccoB B IpUpoe. bubmuorexa [IOK
Bropoii 3ak0H TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictus u KI1J{ remmoBoit bubmmoreka [{OK
MaIIHHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KI1/]
37 DKoJIoTHYECKHE NMPOOIEeMbl TETIOIHEPTE€TUKH
38 O6o0matomuii ypok «MosekymsipHas bubnuoreka [JOK
¢du3rka. OCHOBBI TEPMOTUHAMHKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa o teme
39 «MOJ‘IpeKYJ'ISIpHZSI ¢uznuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMHUKI
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcniapenue u KUMeHune https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHASI U OTHOCHUTEIIbHAS BIIAYKHOCTD bu6mmoreka [IOK
BO3yXa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
42 amopdHbIe Tesa. AHU30TPOIHS CBOMCTB bubmuoreka [JOK
KpHUCTaIoB. JKuIKre KprCTalibl. https://m.edsoo.ru/ffoc65f0
CoBpemMeHHbIE MaTepUabl
43 [InaBnenue u kpucTauM3anus. Y aenbHas bu6mmoreka [JOK
TeruioTa riaBieHus. CyonuManus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DINEKTPUUECKUH 3apsi. bubnunoreka [JOK
JlBa BHJIa SJICKTPUIECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOTHUKH, TUANEKTPUKU U
46 H(I))J'Iyl'[;[OBO,HHIfKI/I. 3aK(I))H COXpaHEHUs bubmorexa HOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsa
47 B3aumonelicteue 3apsnoB. 3akoH Kynona. bubnuorexa [IOK
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To4euHBII IIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ff0c6ced

Hanpsisk€HHOCTB IEKTPUYECKOTO MOJIS.

bubmuoreka [JOK

48 HpMHUan cynepnomulx.l‘n AIEKTPUUECKUX htts://m.edsoo.ru/f0ced2
noseu. JIMHUK HanpsHKEHHOCTH

49 PaboTa cuit 2IeKTpOCTaTUYECKOTO TOJIS. bubnuorexa [JOK
[Toreniman. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U TUDIICKTPUKHU B

50 SHI;KTpiI)CTaTI/I‘IGIiKOM nonIe. bubmmorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHUIIAEMOCTD
N bubnuoreka [JOK

o1 OnexkrpoémkocTb. Konnencarop https://m.eds0o.ru/f0c7126

52 DIIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOPA. bubmuorexa [JOK
DHeprus 3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHas pabora "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"

[TpunIMI NERCTBUSA ¥ MPUMEHEHUE

54 KOHJICHCATOPOB, KOMUPOBAIBHOTO arfrmapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3amuTa. 3a3eMIeHHe AIEKTPOpruOopoB
DIJIEKTPUYECKUI TOK, YCIIOBUS €T0

55 cymectBoBanus. [loctostHabIi TOK. Crita
toka. Hanpspxkenue. ConpoTtuBieHue. 3aKkoH
Owma a5 ydacTka 1emnu
[TocnenoBarenbHOE, TapasuieIbHOE,

56 CMEIIIaHHOE COEAMHEHNE TIPOBOHUKOB. bubnunoreka [JOK
JlabopatopHas padora «3yueHue https://m.edsoo.ru/ffoc74f0
CMEUIaHHOTO COEIMHEHHUS PE3UCTOPOBY»

57 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO TOKA. bubnunoreka [JOK
3akon [[xoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 3axon Oma i MOJIHOM (3aMKHYTO) bubnmuoreka [JOK

SHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Jlaboparoprast pabota «3mepenue 3C
HCTOYHHKA TOKA U €ro0 BHYTPCHHCTO
COIIPOTUBJICHU»

DNeKTpOHHAs MTPOBOJAUMOCTD TBEPABIX
METaJUIOB. 3aBUCHMOCTb COMTPOTUBIICHHS

59 METaJUIOB OT TEMIIEPaTypPhI.
CBepXmpoBOIUMOCTh
60 DnexTpuyeckuil TOK B Bakyyme. CBolcTBa
AJIEKTPOHHBIX ITyYKOB
IlonynpoBogHHUKH, BX COOCTBEHHAS U
61 HpI/II\}/;:fHaSI f[pOBO}II/IMOCTI). CaoiicTBa p—Nn- Brbmiorexa LIOK
https://m.edsoo.ru/ff0c84ae
niepexoya. [loympoBoIHUKOBBIE TPHOOPHI
DIEeKTpUYECKNUN TOK B pacTBOpax u
62 paciuiaBax 3JI€KTPOJIMTOB. bubmuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DnexTpuyecKuit TS)K B rasax. ) BuGmorexa LIOK
63 CaMocCTOATENbHBIA U HECAMOCTOSITENbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nazma
DneKTpuYeCcKrue MPUOOPHI U YCTPOMCTBA B MX
64 HpaKTE‘ICCKOC HpI/II)MeHEHI/Ie.};_IpZBI/IHa bubmmorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
65 O6006marmui ypok «IeKTPOITHAMUKAY bubmorexa HOK
https://m.edsoo.ru/ff0c88be
KonTposbHas pabora no teme
66 «Qnekrpocraruka. [loctosaHHbIl bubnunoreka [JOK
ANEKTPUUECKUN TOK. TOKH B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHblit ypok. KoHTponbHas paboTa 1o bubnuoreka [IOK
TeMe "DieKTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O000maonuii ypok 1o bubnuorexa [IOK

TemaM 10 xiacca

https://m.edsoo.ru/ff0c8f6c



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

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpoabH
0 ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3Y4YeH
us

DJIEeKTPOHHBbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ITocTostHHBIE
MAarHuThbl U UX
B3aHUMO/ICHCTBHE.
MarauTHOE IOJI€.
Bexkrop
MarguTHOM
UHAYKIUU. JInHumn
MarauTHOM
WHTYKITUU

bub6mmoreka [{OK
https://m.edsoo.ru/ffOc
9778

MarauTHoOe oJe
MIPOBO/THHUKA C
TOKOM. OTIBIT
Opcrena.
Bzanmoneiicteue
MTPOBOTHUKOB C
TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ffOc
98fe

JlaGoparopHas
pabota
«3yuenue
MarHuTHOTO TOJIs
KaTYILKH C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
98fe

HeiicTBue
MAarHUTHOTO TIOJISI
Ha MMPOBOJIHHK C
TokoM. Cuiia
Awmrnepa.
JlabGopaTopHas
pabota
«MccnenoBanue
IEUCTBUS
ITOCTOSTHHOTO
MarHuTa Ha PaMKy
C TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
9ac0

[eiicTBue
MarHUTHOTO IIOJIS
Ha JBUKYILYIOCA
3apSKEHHYIO
yactuny. Cuna
Jlopenmna. Pabora
cuibl JIopeHna

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc
odf4

3J'ICKTpOMaFHI/ITHa



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

sI MHAYKLIHSL.
[Totok BekTOpa
MarHUTHOM
unaykuuu. 9/1C
UHIYKLINU. 3aKOH
AJIEKTPOMArHUTHO
W UHAYKLIUA
®dapanes

JIaGopatopHas
pabota
«HccnenoBanue
SIBIICHUS
AIIEKTPOMArHUTHO
W WHJTyKIUW»

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc
al150

NHAYKTUBHOCTD.
SIBnenue
CaMOUWH/TYKIIHH.
OJIC
CaMOUWH/TYKITHH.
OHeprus
MAarduTHOTO IOJIS
KaTYIIKA C TOKOM.
DJIEKTPOMArHuTH
o¢ moJe

bu6moreka [IOK
https://m.edsoo.ru/ffOc
a600

TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
MTOCTOSIHHBIE
MarHuThl,
AJIEKTPOMArHUTHI,
AIIEKTPOIBUTATEINb
, YCKOpUTENH
3JIEMEHTaPHBIX
YacTHll,
WHIYKIIUOHHAS
neyb

10

O06001aroIui
ypOK «MarHutHoe
IoJIe.
DneKTpOMarHiuTHa
ST MHTYKITASD

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
ab82

11

KoHnTponsHas
paboTa no Teme
«MaruautHoe
ToJIE.
OneKTpoMarHuTHa
S MHAYKIHSDY

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc
ad58

12

CBoOoaubie

bub6nmoreka [JOK



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

MEXaHUYECKUe
KoJieOaHusl.
l'apmonunueckue
KoJieOaHusl.
YpaBHeHue
rapMOHHYECKHUX
KoJIcOaHUH.
[IpeBpamienue
SHEPTUH

https://m.edsoo.ru/ffOc
af06

13

JIaGopatopHas
pabora
«HccnegoBanne
3aBUCHMOCTH
MEPHOJIa MAJTBIX
KoJieOaHu# rpy3a
Ha HUTH OT AJINHBI
HHUTHU U MaCChI

rpy3a»

14

KonebarenpHbIi
KOHTYP.
CBoOoiHBIE
AJIEKTPOMATrHUTHBI
€ KoJIecOaHus B
HIeaTbHOM
KoJ1e0aTeIbHOM
KOHTYDE.
AHaJIOTUs MEXIY
MEXaHUYECKUMH U
ANIEKTPOMATrHUTHBI
MH KOJIEOaHUSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
b820

15

dopmyna
Tomcona. 3akoH
COXpaHEHUs
SHEPTHUH B
HIeaTbHOM
Ko1e0aTeIbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
b9c4

16

[IpencraBnenue o
3aTyXaromx
KOJICOaHUSX.
BeinyxeHHbIe
MEXaHUUECKHUE
KoJIeOaHMSI.
Pe3onanc.
BrinyXneHHBIE
AIEKTPOMAarHUTHbI
¢ KoJieOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc
bb86

17

IIepeMeHHBIN TOK.

bu6mmoreka [JOK



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

CunycouaanbHbIN
IIEPEMEHHBIN TOK.
MomHoCTh
MEPEMEHHOT0
TOKA.
AMIUIUTYAHOE U
JIEMCTBYIOLIEE
3HAQYEHHUE CHJIbI
TOKa U
HaIpsHKEHUS

https://m.edsoo.ru/ffOc
bd34

18

Tpanchopmarop.
[Ipoussoactso,
nepeaada u
noTpebiieHne
BIEKTPUYECKON
SHEpruun

19

YerpolicTtBo 1
MPaKTUYECKOE
MIPUMEHEHHE
ANEKTPUIECKOTO
3BOHKa,
reHeparopa
MePEMEHHOTO
TOKa, TUHUKN
ANEKTpoIepeayd

bu6moreka [IOK
https://m.edsoo.ru/ffOc
c324

20

OKOJIOTHYECKHE
PHUCKH TIpH
MIPOU3BO/ICTBE
ANEKTPOIHEPTHH.
Kynerypa
HCIIOJIL30BaHHUs
AIEKTPOIHEPTHH B
OBCEIHEBHOMU
JKU3HU

21

Mexannueckue
BOJIHBI, YCIIOBUS

pacnpocTpaHeHusl.

Ilepuon.
Ckopoctb
pacnpocTpaHeHus
U JUINHA BOJIHBI.
ITonepeynsie u
IIPOJIOJIBHBIE
BOJIHBI

bubnuoreka [JOK
https://m.edsoo.ru/ffOc
cab4

22

3Byk. CKkopocTh
3ByKa. [’ pomMKkoCTb
3ByKa. BeicoTa
ToHa. TeMOp

bub6nmoreka [JOK
https://m.edsoo.ru/ffOc
ccOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

3ByKa

DNeKTpOMarHuTH
bIC BOJIHBI, UX

CBONCTE 1 bubmuoreka [JOK
23 https://m.edsoo.ru/ffOc
ckopocrts. [Ilkana
cfe0
AJIEKTPOMATrHUTHBI
X BOJIH
[TpunIUTIBEL
PaIMOCBSI3H U
24 TEJICBUICHUSI.
Passutue cpencrs
CBSI3H.
Paguomokarus
K
;61{0 TTpaOHBHaﬂ bubmmoreka [{OK
25 P https://m.edsoo.ru/ffOc
«Konebanus u
c618
BOJTHBD»
[IpssMmonuHenHOE
pacmpocTpaHeHHe
CBETa B bubmuorexa [JOK
26 OJTHOPOTHO M https://m.edsoo.ru/ffOc
cpene. Toueunsrit d350
HCTOYHHK CBETA.
JIyd cBeta
OrtpaxxeHue cBera.
3
O:KZ:::HH;I CBETa bubamorexa LOK
27 P ) https://m.edsoo.ru/ffOc
[Toctpoenne
y d4e0
M300pakeHUI B
IIJIOCKOM 3epKajie
[Ipenomnenne
ceeta. [lonmHoe
E?yzizlzie bu6mmoreka [JOK
28 - pe em,m,;ﬁ o https://m.edsoo.ru/ffOc
bed " d716
IIOJIHOTO
BHYTPEHHETO
OTPaKCHUS
JlaGopaTopHas
0
E;gﬁ: erimte bu6nmoreka [JOK
29 P https://m.edsoo.ru/ffOc
MOKa3aTest
d67a
MIPEIOMIICHUS
CTEKJIa
JIMH3EL bu6mmoreka [JOK
30 [Toctpoenue https://m.edsoo.ru/ffOc

M300paxKeHmil B

ddle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

nun3e. Popmyia
TOHKOM JIMH3EI.
VBenuueHue
JIMH3EL

31

JlaGopaTopHas
pabota
«HccnegoBanue
CBOICTB
M300paXKCHUI B
JIH3aX»

32

Jucnepcus cera.
CI0KHEBIN cOCTaB
0eoro cBeTa.
IIBeT.
JlaGoparopHas
pabota
«Habmronenue
JMCTICPCUU CBETa»

33

WNnuTtepdepenus
CBETA.
Hudpaxuus
CBETa.
JudpakuroHHas
peméTka

bu6moreka [IOK
https://m.edsoo.ru/ffOc
ed22

34

[TonepeunocTh
CBETOBBIX BOJIH.
[Mongpuzanus
CBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf
02e

35

Onrtuueckue
MPUOOPHI U
YCTpOMCTBa U
YCIIOBUS UX
0e301acHOTO
MIPUMEHEHHUS

36

I'pauuiet
MPUMEHUMOCTH
KJ1aCCUYECKOMH
MEXaHHUKHU.
[Tocrynatsl
crernuaibHOM
TEOpUH
OTHOCHUTEIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf
862

37

OTHOCHTENBHOCTD
OJIHOBPEMEHHOCTH
. 3aMeIeHnE
BpEMEHU U
COKpaIlleHUE
JUTHHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf
ad2



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

38

OHeprus u
HMITYJIBC
PETATUBUCTCKON
yacTuil. CBA3b
MAacCChl C JHEpruen
U UMITYJIbCOM.
OHeprus Noxkost

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf
c68

39

KontponbHas
pabora «OnTuka.
OcHOBBI
CIIELIMAIBHO M
TEOpUHU
OTHOCHUTEITLHOCTH
»

bub6mmoreka [{OK
https://m.edsoo.ru/ffOcf
6f0

40

@DOTOHBI.
®opmyia [Inanka.
OHeprus u
UMITYJbC GOTOHA

bubmmoreka [{OK
https://m.edsoo.ru/ffOcf
el6

41

OTtkpeiTHE U
HCCIIeIOBaHUE
dboTorddexra.
OnbiTel A. T'.
CroneroBa

bu6moreka [IOK
https://m.edsoo.ru/ffOcf
fc4

42

3aKOHBI
dhoTtorddexra.
YpaBHeHue
OUHIITENHA 1A
dboTtorddexra.
«KpacHas
IpaHULa»
dhoTtorddekra

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
015e

43

JlaBieHue cperta.
Omngwrter 11. H.
JleOenena.
XUMHUYECKOe
JIEUCTBUE CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOd
04a6

44

Texnuueckue
YCTPOMCTBA U
MIPaKTUYECKOe
IPUMEHEHHE:
(hoTORIEMEHT,
dboTomaTUHK,
COJIHEUHast
Oarapes,
CBETOJINO]

45

Pemenue 3amau
o TeEME
«IIIEMEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOd
0302



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

KBAHTOBOMU
OIITUKW

46

Mopaens aroma
Tomcona. OnbITHI
Pesepdopna o
paCCesiHHIO 0.
YJaCTHIL.
[Inanerapnas
MOJEITb aTOMa

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

091a

47

[Tocrynater bopa

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

Oafa

48

N3nydenue u
MOTJIOIIEHUE
($hoTOHOB U
Iepexo/ie aToma ¢
OJTHOTO YPOBHS
SHEPTUHU Ha
npyroi. Buast
CTIEKTPOB

bubmmoreka [IOK
https://m.edsoo.ru/ffOd

Oafa

49

Bonnosere
CBOMCTBA YaCTHIL.
Bomsr! e
bpoits.
Kopnyckynspro-
BOJIHOBOM
JyaJIn3M.
CrionTanHoe u
BBIHYXJICHHOE
U3JIy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
0Oca8

50

OTKkpbITHE
PaloaKTUBHOCTH
. OnbITHI
Pezepdopna o
OTpeeNICHUI0
cocTaBa
PaanoaKTUBHOTO
U3ITy4eHUst

bu6mmoreka [JOK
https://m.edsoo.ru/ffod
0fd2

51

CaoiicTBa anbda-,
OeTa-, ramMMma-
U3ITy4YeHUSI.
Bnusuue
PaanoOaKTUBHOCTHU
Ha KHUBEIE
OpraHU3MbI

52

OTtkpsiTHE
IIPOTOHA U
HEUTpOHA.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOd
1162



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

W3oTonsl. Anbda-
pacnan.
DNEeKTPOHHBIN U
IIO3UTPOHHBIN
Oera-pacmaj.
l'amma-uznyuenue

53

DHeprus CBs3u
HYKJIOHOB B SIIpE.
Snepusie
peakuuu.
SnepHblit
peaxkrop.
[IpoGnemsl,
ME€PCTIEKTUBBI,
JKOJIOTHYECKHE
ACIEKTHI SIAEPHOU
SHEPreTUKU

bubmmoreka [{OK
https://m.edsoo.ru/ffOd

1356

54

DneMeHTapHbIe
YaCTHIIBL.
OTtkpeiTHE
MO3UTPOHA.
MeTtoanl
HaOJIIOJICHUS 1
perucTpanuu
AJIEMEHTaPHBIX
yactuil. Kpyraeri
CTOJI
«DyH1amMeHTalbH
BI€
B3aMMOJEHCTBHUS.
Emnucrso
(buzudeckoi
KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
0e38

55

Bun 38é3nH0r0
Heoba. Co3Be3aus,
SIPKUE 3BE3/IBI,
IUTAHETHI, X
BUIAMOE
IBIKEHUE.
ConHeuHas
cHcTeMa

56

Comnnue.
CoaHeuHas
AKTHUBHOCTb.
Hctounuk
sHepruu CoJiHLIa
U 3BE3]

57

3BE3 MBI, X



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

OCHOBHEBIE
XapaKTePUCTHKH.
3BE3/1bI TJIABHOM
MOCJIEIOBATEIILHO
ctu. BHyTpeHHee
CTPOEHHUE 3BE3 .
CoBpeMeHHbIE
MIPEJICTABJICHHS O
MIPOUCXOXKACHUN
Y DBOJTIOLIAN
Comnniuia u 3BE371

58

Mneunsii [1yTs
— Hama
I'amakTuka.
Ilonoxenue u
JIBHKCHUE
Counnna B
I'amakTuke.
I'amakTuku.
UYeépusle IpIpbI B
sIApax rajakTHK

59

Bcenennas.
Paz0eranune
rajaktuk. Teopus
Bosnpemoro
B3pbIBA.
PenmukToBoe
W3JIyYCHHE.
MeraranakTuka

60

Hepemennsie
poOIeMBbI
aCTPOHOMHH

61

KonTposbnas
pabota
«DIEeMEHTBI
aCTPOHOMUU U
acTpoPU3UKN»

62

O06001aromun
ypok. Ponb
¢bu3uku u
aCTPOHOMUH B
AKOHOMMYECKOH,
TEXHOJIOTHYECKOMM,
COIIMATBLHOM U
3TUYECKOU
cdepax
JIeSITeIbHOCTU
YyelloBeKa




63

Ob6o06maromuit
ypok. Posib u
MeCTO (PU3UKHU U
aCTPOHOMHUU B
COBPEMEHHOM
Hay4HOU KapTUHE
Mupa

64

Oo6o06maromuit
ypok. Pouib
busnueckoi
TEOPHH B
(dbopmMupoBaHUU
MIPEACTABICHUH O
buznveckomn
KapTUHE MUpa

65

O6o0mmaromuii
ypok. Mecto
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Pe3epBHbIit ypok.
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sl UHTYKIIHS
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Pe3epBHbIit ypok.
Ontruka. OCHOBEI
CIelaIbHON
TEOpUHU
OTHOCHTEIBLHOCTH
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PesepHslii ypok.
KBanToBas
¢buzuka.
DNEeMEHThI
aCTPOHOMHUHU U
acTpou3uKH

bubmuoreka [JOK
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