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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma mo ¢usmke 6a30BOr0 YpOBHS Ha YPOBHE CpeIHEro 001ero oopazoBanus pazpaborana Ha
OCHOBE IIOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM OCBOEHMS OCHOBHON OOpa3oBaTENbHOM IPOrpaMMBlI,
npencrasieHubix B @I'OC COO, a takxke ¢ yuérom denepanbHOil pabodell mporpaMMbl BOCIMTaHHS U
KOHIICIIIUH TpernoaaBanus yaeOHoro npeamera «Pusnka» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoi
®denepannu, peain3yrolnX OCHOBHbIE 00pa30BaTelIbHbIE IPOIPAMMBI.

ConeprxaHue mporpamMmbl 1o (pU3UKE HANPaBJIEHO Ha (JOPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
mupa oOyvaromuxcst 10—11 xmaccoB npu oOyueHun ux ¢usznke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeATeNbHOCTHOTO Tmonaxoaa. IIporpamma mo ¢wusuke cootBercTByeT TtpeboBanmsim PIOC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METAalpeAMETHBIM pe3yibTaTaM OOy4eHMs, a TakKxke
YUUTBIBAET HEOOXOJMMOCTh pPEATH3alHUN MEKIIPEIMETHBIX CBsi3el (DU3MKH C eCTeCTBEHHO-HAayYHBIMU
y4eOHBIMH TNIpeAMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LI€IM HU3Y4YEeHUsS (PU3UMKU HAa YPOBHE CPETHETO
obumiero  o0pa3oBaHus, IUIAHUpPYEMbIE  pe3yJdbTaThl OCBOEHHS Kypca  (QU3HKH:  JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIEC (Ha 6a30BOM ypOBHE).

[IporpamMma 1o gu3suke BKIIOYAET:

® [IIaHUpPyEMbIE pE3yJbTaThl OCBOECHHUS Kypca (QHU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl [0 rojiaM 00yUeHus;

e cojepxaHue yueOHOro npeamera «Pusnkay 1no rogam oOydeHusl.

®du3rkKa Kak Hayka o HanboJjiee 00X 3aKOHAX MPHUPOJbI, BHICTYMAasi B KauecTBe yueOHOTO MpenMeTa
B IIKOJIE, BHOCUT CYIIIECTBEHHBIH BKJIaJl B CHUCTeMY 3HaHHH 00 okpyxkaromem mupe. IIKoapHBIIT Kypc
(GU3UKN — cUCTeMOOOPa3yIOIUi Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (GU3NYECKUE
3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SIBICHUM, U3y4aeMbIX XuMueH, onosnoruel, puznueckoil reorpadueit
u actpoHoMueil. Mcnonb30BaHue U akTUBHOE NPUMEHEHUE (PU3MUECKUX 3HAHUI ONpenenseT Xapakrep U
pa3sBUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B c(epe IHEPreTUKU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJyYEeHHUs
HOBBIX MAaTEpUAJIOB C 33JaHHBIMU CBOMCTBAMHU M JpYyrux. V3ydyeHune (U3UMKuM BHOCUT OCHOBHOM BKJIaJ B
(hopMuUpOBaHNE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydJaronmuxcs, B (opMUpOBaHHE yMEHHI
IPUMEHATh HayYHbBII METO/1 IO3HAHUS MPH BBIIIOJHEHUU UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢u3uku A1 ypoBHS cpeqHero oOiiero oOpa3oBaHUs MOJIOXKEH pAl HIel, KOTopble
MO’KHO PaccMaTpUBaTh KaK MPUHLMUIIBI €r0 TOCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJEPHKUT
MaTepHall U3 BCeX pa3/iesoB (PU3MKH, BKIFOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hel Marepuan Kypca (QU3MKM OObEIUHEH BOKPYT
¢du3nueckux Teopuil. Benymmum B kypce siBisercsa GopMUpOBaHHUE IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npeamnoiaraeT UCHoIb30BaHUE T'YMAaHUTAPHOIO MOTEHIMAa
(Gu3n4ecKoil HayKH, OCMBICIIEHHE CBA3M DPa3BUTUA (UMKKA C pPa3BUTHEM OOIIECTBa, a TaKkXke C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢Gu3nku mnpeamnosiaraeT 3HaKOMCTBO € HIMPOKHM KPyrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNUN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu pearnsyercsi MOCPEICTBOM BBEJCHMS 3JEMEHTOB COJAEPIKaHUs, MOCBSILEHHBIX
9KOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C Pa3BUTHEM TEXHMKHM U TEXHOJOTHH, a
TaKxke 00CyKAeHus MpoOIeM paloOHAIBLHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMUECKOH O€30M1aCHOCTH.

CrepHEBBIMH dJIEMEHTaMU Kypca (M3UMKH Ha YpOBHE CpEIHEro oouiero oOpa3oBaHMs SBISIOTCS
¢u3nyeckue Teopur (GOpMHPOBAHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3MUECKON TeOpuH, posn
(GyHIAMEHTAJIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX MPEACTABICHHUSX O MpPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPH, JJIs1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CHUCTEeMHO-JICITETbHOCTHBIM TMOAX0J B Kypce (U3MKM pealn3yeTrcs Npexae BCero 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAIBHON JiesiTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca (UMK —
3TO MCIOJIb30BAaHUE CHCTEMBbl (PPOHTATIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1aOOpaTOPHBIX padoT,



KOTOpBIE B TporpaMme Mo (u3uke oObeAWHEHBI B OOIMIMH CIHMCOK YYEHHYECKHX MPAKTUYECKHX paboT.
Bbienenne B ykazaHHOM TIepeyHe JabOpaTOpHBIX padOT, MPOBOAMMBIX sl KOHTPOJII W OLEHKH,
OCYIIECTBIISICTCS YYaCTHHKaMH 00pa30BaTEIbHOTO IPOLIECCa UCXOAS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabmnera ¢usuku. Ilpu sTOM oObecmeuuBaeTcs OBJAJCHHE OOYYAIOIMIMMUCS YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIE HM3MEpPEHMs, MCCIENOBAaHMUSA 3aBUCUMOCTEH (PU3MUYECKHX BEIMYMH U TOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbmoe BHUMaHWE YAEISETCS PEUICHHIO PAcUETHBIX M KAadyeCTBEHHBIX 3amad. [Ipu sTtoM mms
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3a7a4ll C SIBHO 33JJaHHOUN (PM3NYECKOI MOJIENbBIO, TI03BOJISIONINE
NPUMEHSTh W3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pa3lena Kypca, TaK U HHTETpUupys
3HAHUS U3 PAa3HBIX pa3/enoB. J{JIs KaueCTBEHHBIX 3aJjad MPUOPUTETOM SIBIISIOTCS 3aJaHUsl HAa OOBSCHEHHE
npoTeKaHus (PU3NUECKUX SBICHUN U MPOIIECCOB B OKPYKAIOUICH XKU3HH, TpeOyromue BbI0opa pU3nIecKon
MOJICJH JJISl CUTYalliH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboanusimu DPI'OC COO K MarepuaibHO-TEXHUYECKOMY OOECIIEYCHHIO
ydueOHoro mporiecca 0a30BbIl YpOBEHBb Kypca (M3MKKA Ha YPOBHE CpPEAHEro oOIero oOpa3oBaHus JIODKEH
M3ydaThCsl B YCIIOBHUSX TNPEIMETHOr0 KaOWHeTa (pU3WKHM WM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B kabuHeTe Gu3uku J0MKHO OBITH HEOOXOAMMOE JIa00PaTOPHOE
000pyI0BaHNE /ISl BHIIOJHEHHSI YKa3aHHBIX B IMPOTrpaMMe 0 (PU3MKE YUCHHYECKHX MPAKTUIECKUX PadoT U
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTpamoHHOE 000pyHOBaHHE (OPMHPYETCSI B COOTBETCTBHM C TNPHHIMIIOM MHHUMAIIbHON
JOCTAaTOYHOCTH M OO0ECIeYMBAET ITOCTAHOBKY IIEPEUUCICHHBIX B MpOrpaMMme MO (H3HKE KIFOYEBBIX
JIEMOHCTpAIMI TSI UCCIIEI0OBAHUS H3y9aeMBbIX SIBJICHUH U TPOIIECCOB, SMIUPUYECKUX U (HYHTaMEHTAIBHBIX
3aKOHOB, UX TEXHHUYECKIX TPUMEHEHHH.

JlaGopatopHoe oOoOpynoBaHUE Ui YYEHHUYECKHUX NPAKTHUUECKUX paboT ¢opMupyercss B BHJIE
TEMaTUYEeCKMX KOMIUJIEKTOB M OOecreyrBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha ABYX OOYyYalOLIUXCA.
Temarnueckue KOMIUIEKTHI Ja00pPaTOpHOTO 00OPYAOBAHUS JOJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIOJIb30BAHMU AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIe IU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMH TIEISIMU U3YYCHUs GUBHKH B 00IIEM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHuEe HHTEpeca M CTPEMJICHUS OOYYalOIIUXCS K HAyYHOMY M3YUEHUIO MPUPOJIBI,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

e pa3BHUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHWS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOIO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3Y4eHHUs OCHOB CTPOCHUS MaTepuu U
(dhyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (opmupoBaHue yMEHHI OOBACHATH SBJICHHS C HCIOJIb30BaHUEM (DU3MUECKUX 3HAHUM U HAYUHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHue mnpeacTaBICHUN O poiu (GU3UKU AN PA3BUTHUS APYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI.

JlocTrkeHue 9TUX 1eseil o0ecreunBaeTcs pelieHueM CIEIYIOIUX 3a/1a4 B MPOLIECCe U3YUeHUs Kypca

(bu3KMKN Ha YPOBHE CpeTHEro 001Iero 0opa3oBaHus:

e npuoOpeTeHHe CHUCTeMbl 3HaHMK 00 O0mUX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX, TEOpHSX,
BKJIIOUAsl MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, STEKTPOIUHAMHKY, KBAHTOBYIO (DU3HKY U DIIEMEHTHI
acTpousuku;

e (dopMupoBaHME YMEHHUIl NPUMEHATH TEOPETHUYECKHE 3HAHMUSA Uil OOBSCHEHHS (PU3MUYECKHX
SIBJICHUW B TIPUPOJIE U JUTSI IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU;

® OCBOEHHE CIOCOOOB pELICHHs Pa3IMYHbIX 33/1a4 C SIBHO 33JaHHON (hPM3MYECKOI MO JieNblo, 3a/1ad,
M0/Ipa3yMEBAIOIINX CAMOCTOSTENIEHOE CO37aHue (PU3MUYecCKO MOJeNH, aJeKBATHOM YCIOBUSAM
3a/1a4u;



® [OHMMaHWE (U3MUECKUX OCHOB M TPHUHIMIOB JCHCTBUS TEXHHUUECKHUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOIIYIO CPENY;
® OBJIAJICHHE METOJAMH CaMOCTOSITEJILHOTO IUIAHUPOBAHUS M MPOBEACHUS  (PU3HMUECKUX
OKCIIEPUMEHTOB, aHaIM3a W HWHTEpHpeTanud HHPOPMALMH, ONPEACICHUsS JIOCTOBEPHOCTU
IIOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/JaHME YCJIOBHUM [UI PpPA3BUTHUS YMEHMM NIPOEKTHO-HCCIIENOBATEIBCKOM, TBOPYECKOMU
JEeSITEIbHOCTH.
Ha m3ydyenne ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE cpeHero obmiero oopa3oBaHus oTBOIUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipennaraemslil B nporpamMMe 1o (pu3MKe MepeueHs J1abopaTOPHBIX U MPAKTHUECKUX padoT sIBIsIETCS
PEKOMEH/IOBaHHBIM, YUYHUTEIb J€JIaeT BBIOOP MPOBEICHUS JTA0OPATOPHBIX PAabOT M ONBITOB C YYETOM
UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUatonIXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®dusuka — HayKa o npupoje. Haydunble METOIbI O3HAHUS OKpYXaruero mupa. Pois skcnieprumenTta
¥ TEOPHUH B MMPOIIECCe O3HAHKS MPUPOIBI. DKCIIEPUMEHT B (pHU3HKeE.
MogenupoBanue (pundeckux siBICHUM U mporeccoB. Hayunbie runoressl. Ou3nueckue 3aKOHBI U
Teopud. ['paHuIBl IPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpHUHITUIT COOTBETCTBUSI.

Ponbs u mecto (u3uku B popMHpPOBAHUM COBPEMEHHON HAaydyHOUH KapTHHBI MHUpa, B MPAKTUYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

Mexanndeckoe JBKeHHE. OTHOCHUTENHHOCTh MEXAaHHYECKOro JBIKeHHs. Cucrema oOTCUéTa.
Tpaexropust.

[Tepemernienne, ckOpoCcTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepuaibHOM
TOYKH, UX MPOEKIMHA HAa OCH CUCTEMBI KOOpAUHAT. CII0XKEHHE NEPEMEIICHUIN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOJUHEHOE ABMX)eHue. ['paduku 3aBHCUMOCTH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHUSI, yTH U IEPEMEILICHUSI MAaTEPUATIBHOM TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuueiiHoe nBwkeHue. [[BHkKeHHME MaTepUaTbHOW TOYKH MO OKPYKHOCTH C TOCTOSIHHOW TIO
MOJYJTI0O CKOPOCThIO. VYTJOBasi CKOpPOCThb, JWHEHHAas CKopocTh. Ilepwom w wactoTra oOpamieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckre yCTpoMCTBa U MPAKTHUYECKOE MPUMEHEHUE: CTUIOMETD, ABUKEHHUE CHAPSIOB, IIEMTHbIC U
PEMEHHBIE TIEpEeaaAYN.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMXKEHHUI C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxeHus teaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO ITaICHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIbIO ONPEAEIICHUS] MTHOBEHHOU CKOPO CTH.

HccnegoBanue COOTHOILIEHUST MEXAY NYTSIMU, MPONACHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE PaBHBIC
MIPOMEXKYTKHU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBH’KEHHH C HaYalIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBukeHUs MapUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipuniun otHocuTensHOCTH ["anunes. [lepssiii 3akoH HeroToHa. MiHEpumanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuniun cynepnosuuuu cui. Bropoit 3akon HeroToHa A1 MarepuaibHOM TOUKH.
Tperuii 3akoH HproTOHA U1 MaTepUanbHbIX TOYEK.

3akoH BceMHpHOTO TsaroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenust (moxosi, ckonbxenus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIBKCHUA U CUJIa TPCHUA ITOKOA. KOB(I)(I)I/IL[I/IGHT TPCHUA. Cuna COMMPOTHUBJICHUA NIPpU JABUKCHHUU TCJIda B
KHUAKOCTHU WUJIM I'a3c.



[TocTynarensHOE U BpamaTeabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpamieHus. [liieuo cuiel. YciioBusi paBHOBECHS TBEPAOIO TeEA.

TexHuueckre ycTpoMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: MOANIMIHUKY, JIBUKEHHE HCKYCCTBEHHBIX
CIYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOITUX TEll.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnoxeHue CHI.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AehopMaIium.

HeBecomocts. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJCHHH.

CpaBHEHHE CHJI TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHSI.

VYcnoBus paBHOBecus TBEPOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

W3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasIiie, OT UX
nedopmaruu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

Nmmynbc MaTepuanbHOW TOUKH (TeJa), CACTEMBI MAaTEPHAIBHBIX TOUEK. IMITyIbC CHUITBI M M3MEHEHHNE
HMMITYJIbCa TeJla. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTHBHOE TBIMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 N3MEHEHUH KHHETHYECKON YHEPTUH.

[Torenumansuas »Heprusa. lloTeHnmanbHas »dHeprus ynpyro AeGOpMHUpPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3€MIIH.

[ToTeHnmanpHble ¥ HENOTEHUUANbHBIE CUJIbl. CBsA3b PabOTHl HEMOTEHIMAIBHBIX CHUJ C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXaHUYECKOWU SHEPTUU.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuueckue yCTpOHCTBAa M MPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN MHUCTOJET,
JIBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexo moTeHNIMATLHOW PHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCoOIIOTHO HEYNPYToTo yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOW SHEpruu Teja Ha Mpumepe
PaCTsKEHUS PE3UHOBOTO XKI'yTa.

Pa3nen 3. MonekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnosvt MONEKYNAPHO-KUHEMUUECKOU MeOpUU

OCHOBHBIE TMOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOH TEOpUH M MX OIBITHOE OOOCHOBaHHME.
BbpoynoBckoe nsmxenue. Auddysus. Xapakrep IBHKEHUS M B3aUMOJIEHCTBHS 4acTHll BemecTBa. Moaenu
CTPOEHHS T'a30B, KHUJIKOCTEH U TBEPABIX TelT M OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJENEH.
Macca u pazmepsl MoJiekyi. KonnuectBo Bemectsa. [loctossHHas ABoraapo.

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

Monens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOW TEOPHH HIEAIBHOTO
ra3a. AGCOJIIOTHas TeMIlepaTypa Kak Mepa CpeJHel KMHETHUECKOW SHEpruu TEMJIOBOTO IBM)KEHHUS YACTHIL
raza. lllkanma temnepatyp KeneBuna. I'azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kianelipona. 3akoH



HNaneroHa. M3omporiecchl B HACaTbHOM Ta3e C IMOCTOSHHBIM KOJHMYECTBOM BemiecTBa. | paduueckoe
MPEJCTaBICHUE U30TPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texnudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONINE TUCKPETHOE CTPOEHHUE BemiecTBa, (poTorpaduu MOJEKYT OPraHUYECKHX
COCIMHECHU .

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Moens OpOYHOBCKOTO JIBUKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEXKMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Monens, MWUTIOCTpUPYIOLIas IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COCYAA.

OMBITHI, HJUTIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATBHOTO T'a3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEpPEHMH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATypPhl BO3/IyXa B HEMH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamudeckas cuctema. BHYTpeHHsISI SHEPTHS TEPMOJIMHAMHUYECKOW CHUCTEMBI U CTIOCOOBI €€
m3meHeHus. KonudecTBo TemoTel U pabota. BHyTpeHHSIS SHEPTHs OTHOATOMHOTO HJ€ATHHOTO Ta3a. Bums
TEIUIOTIEPeIayi: TEIUIONPOBOTHOCTh, KOHBEKIUS, W3JIydeHHE. YelbHas TeMI0EMKOCTh BEIIeCTBa.
KonuuecTBo TETIIOTH Mpu TeMjIonepeaaye.

[Tonsarue 06 agnabatHom mpouecce. [lepBriit 3akoH TepMoauHamMukn. [I[puMeHeHne mepBoro 3akoHa
TEPMOJUHAMUKH K u3omporeccam. ['padudeckas naTepnperamnus padboTsl raza.

Brtopoii 3akon TepmoanHamMuki. HeoOpaTHMOCTh TIPOIIECCOB B MPUPO/IL.

Tennossie MamuHbL. [IpuHIUIIEI TeHCTBUS TEIIOBBHIX MaiuH. [IpeoOpazoBanust JHEPTHUHU B TETUIOBBIX
MamuHax. KoadduimeHt mosiesHoro aeucTBus TeroBod MamuHbl. {ukn Kapro u ero xosddunmert
MOJIE3HOTO ACUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TEINIOIHEPTE€TUKH.

Texnuueckue yCTpoiicTBa M MPaKTUYECKOE NPUMEHEHHUE: JBHUraTellb BHYTPEHHErO CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW 3HEPrUM Teja MPU COBEPILIEHHUU PabOThI: BbUIET MPOOKU M3 OYTHUIKH O]
NeMCTBHEM CXKAaTOro BO3J/lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTéM TpeHHsl (BUCOIEMOHCTPALIHS).

W3menenue BHyTpeHHeH sHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PAaCUIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEINsl BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenue ynenbHOM TEMI0EMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Dazosvie nepexoovt

[TapooOpazoBanue u KoHjaeHcanus. Mcmapenue u kuneHue. AOCONIOTHAsT U OTHOCUTENbHAs
BIIQYKHOCTH BO31yxa. HackllmeHHbIi map. Y aenpHas TemaoTa napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhI
KHUIIEHUS OT JIaBJICHUA.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU3OTPOIUS CBOMCTB KpUCTALIOB. JKuakue
kpuctamibsl. CoBpeMeHHble Marepuanbl. [lnaBiaenne u kpucramimzauus. YJenbHas TEIUIOTA IUIABJICHUS.
Cybnumarus.

VYpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckre ycTpoMCTBA M MPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP M TICUXPOMETP, KaJOpUMETD,
TEXHOJIOTMH MOJyYEHUsI COBPEMEHHBIX MaTepUaJiOB, B TOM YMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.



Crnioco0Obl M3MepeHHs BIaKHOCTH.

Habnronenue HarpeBaHus U IUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

W3MepeHne OTHOCUTENBHON BIaXHOCTH BO3yXa.

Paznen 4. DiaekTpoanHnamMuka

Tema 1. Inekmpocmamuka

OnexkTpuszanus Ten. OJeKTpudeckuil 3apsn. [IBa Buaa snexkrpuyeckux 3apsaoB. IIpoBoanukw,
JUBJIEKTPUKHU U MOIYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsiioB. 3akon Kynona. Toueunslit smeKTpUUYeCKuid 3apsia. DIEKTPUUIECKOE TOJIE.
HamnpsbxkéHHOCTh  2nexTpudeckoro 1mosiss. IIpuHOMnm Cynepno3unmu  3JIeKTpUYecKHX Iosei. JInHum
HaNpsLKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratnueckoro mois. Ilorennuman. Pa3zHocts mnorennumanoB. [IpoBogHuku u
TUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. J[ManekTpudeckasi IpOHUIIAEMOCTb.

OnexTpoéMkocTh. KonaeHcaTop. DneKTpoEMKOCTh MJIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsyKeHHOTO
KOHJIEHCATOpA.

Texnuyeckne  ycTpoHCTBa U NIPAKTHUECKOE TMPUMEHEHHE:  DIEKTPOCKOI,  DJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMIIEHUE 3JIEKTPONPHOOPOB, KOHAEHCATOp, KOMHMPOBAJIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoCTBO M MPUHLMIT JEHCTBUSA dIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSHKCHHBIX TEl.

[IpoBOAHMKH B 3MEKTPOCTATHYECKOM MOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTD IEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpAa OT IUIOLIAJAM IIJIACTHH, PACCTOSHUS MEXIY
HUMM U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS NEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[TocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1Hemnu.

DNEeKTpUYECKOe CONpPOTUBIECHUE. YJEIbHOE CONpOTHBIEHUE BemlectBa. [locienoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOMHOCTD 3IEKTPUUECKOTO TOKA.

ONEeKTpOABMKYIAasl CUjla U BHYTPEHHEE CONPOTUBIEHHE MCTOYHMKA TOKa. 3akoH Oma Ul IOJIHOW
(3aMKHYTOM) 2nekTpudeckoil nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHCHUMOCTH COINPOTHUBIEHUS METAIJIOB OT
TeMieparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuuecKuil TOK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX ITy4KOB.

[TomynpoBoanuku. CoOCTBEHHass W MpHUMECHasl MPOBOAUMOCTh MOJYNPOBOAHUKOB. CBoiicTBa pP—N-
nepexona. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUUYECKUN TOK B PAcTBOpax M pacIulaBaxX NIEKTPOJIUTOB. DJIEKTPOJIMTUYECKAs! JUCCOLMALIMS.
OnexTpoans.

OnexTpuueckuil TOK B razax. CaMoCTOSATENBbHBIN U HECAMOCTOSATENbHBIN pa3pal. Monnus. [1nasma.



TexHuueckne yCTpONCTBA M INPAKTUYECKOE IPUMEHEHHME: aMIIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAaKYyMHBIA JHOJA, TEPMHUCTOPbI M (HOTOPE3UCTOPHI, TMOIYIPOBOJHUKOBBIA MO,
rajJlbBaHHKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHMUSL.

3aBUCUMOCTb COIPOTUBIICHUS LWIMHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU IMOIEPEYHOIO
CEUEHHUs U MaTepuaa.

CMeniaHHO€ COeIMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3IeKTpOABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHME rajibBaHUYECKOI'O 3JEMEHTa U
OIIEHKAa BHYTPEHHEI'0 COIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psa M NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JTUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMeIaHHOro COeTMHEHUS PE3UCTOPOB.

N3mepenue >neKTpoABHKYIIEH CHUIIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUS.

HaGnronenue anexkrponusa.

MexnpeameTrHblie CBSI3H

N3yuenune kypca ¢pusznku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS ¢ yUETOM COJIEPIKATEeIIbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XMMHH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nonsamusi, CBS3aHHbIE C H3YYEHHEM METOJIOB HAYYHOTO MO3HAHMS: SIBJICHUE,
HayyHbli (akT, THUIOTe3a, (u3MUeckas BeIMYMHA, 3aKOH, Teopus, HAOIIOJEHNUE, DSKCIIEPUMEHT,
MOJIETMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHne CUCTEMbl ypaBHEHUH, JuHeWHas (QyHKus, napaboia, rumnepbosia, HUX
rpaduKky U CBOMCTBA, TPUTOHOMETpUYECKHe (YHKIMH: CUHYC, KOCHHYC, TAaHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocusn: MexaHnuueckoe IBIWKEHHE B KUBOW mpupone, auddysus, ocMoc, TEMI000MEH >KUBBIX
OpraHu3MoB (BHJIbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SIBJICHUS B )KUBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISIPHAS
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M Tra30oB, 3JEKTPUUYECKHE CBOMCTBA METAJIOB,
ANEKTPOJIUTUYECKAS IUCCOLUALINS, TalbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: mpeodbpazoBaHue TBMKCHHUM C MCIIOIb30BAHMEM MEXaHH3MOB, YUET TPEHUS B TEXHHKE,
MOAIIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXpPAHEHHUS HMITyJbca B TeXHUKE (pakera, BOJOMET U JIpyrue),
JIBUTATENh BHYTPEHHET'O CrOpaHMs, apoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJY4YEHUs COBPEMEHHBIX MaTepuajoB, B TOM UHMCJIE€ HAHOMAaTE€pUalOB, M HAHOTEXHOJIOTUH,
ANIEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJICHHE  AJIEKTPONpPUOOpPOB,  KCEPOKC, CTPYWHBIH  TpPUHTED,
AIIEKTPOHArpeBaTENbHbIE MPUOOPHI, STIEKTPOOCBETUTENbHBIE TPHUOOPHI, TaTbBAHHKA.

11 KJIACC

Pasnen 4. DuekrpoamnamMmuka
Tema 3. Maznummnoe none. IneKmpomacHumMHAas UHOYKUUA
[TocTosiHHBIE MarHuThl. B3anMopelicTBHE TOCTOSHHBIX MAarHUTOB. MarnuTHoe monie. Bekrtop
MarHUTHOW WHAyKUMH. [IpUHIMI CYMeprno3ulMd MAarHUTHBIX ToJied. JIMHMM MarHUTHOW WHIYKIHH.
KapTtuna nuHuit MarHuTHOM MHAYKIIUU TIOJISI MOCTOSIHHBIX MarHUTOB.



MarnuTtHO€e MoJjie IpOBOJHUKA ¢ ToKOM. KapThHa JMHMI WMHIYKIMM MarHUTHOTO MOJS JIMHHOTO
IPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHHUKA, KaTyllku ¢ TokoMm. OmbIT Opcrena.
B3anmMoeiicTBre NpOBOJIHUKOB C TOKOM.

Cuna Amriepa, e€ MOIYJIb U HalpaBIICHUE.

Cuna Jlopenma, €€ MOayiab W HampaBlieHue. J[BHKeHUE 3apsHyKEHHOW YacTHIbl B OJHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue AIIeKTpOMarHuTHOW MHAYKIUU. [I0TOK BEKTOpa MarHMTHOW MHAYKLIMU. DJIEKTPOABHKYILAS
CWJIa MHAYKUIWHU. 3aKOH JIEKTPOMarHuTHON nHaykuuu Papanes.

BuxpeBoe anekrpuueckoe nosie. DJIEKTPOJBUKYIAs CUJIa MHAYKLIUU B IPOBOJHUKE, ABIKYILEMCS
MOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IOJI€.

[IpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIMHU. DJIEKTPOABIKYIIAS CHIIa CAMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M NPAKTHMUECKOE NMPUMEHEHHE: MOCTOSHHBIE MArHUTHI, AJIEKTPOMArHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTENIN JIEMEHTAPHbBIX YaCTHIl, MHAYKLIHOHHAS MeYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4Ka MAarHUTHBIM IOJIEM.

JIMHUM UHIYKIMA MarHUTHOTO TOJIS.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCHMOCTD IEKTPOABMXKYIIEN CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.

SIBrieHME CaMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

WccnepoBanue AeCTBUSA MOCTOSIHHOIO MAarHWTa HAa PaMKY C TOKOM.

WccnenoBanue sBJIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

KonebarenpHas cucrema. CBOOOJHBIE MeEXaHWYECKHME KoyieOaHUs. [apMOHMYECKHE KoJieOaHUsI.
[lepuon, vactora, amrmumrtyna u ¢asza konedanuid. [IpykuMHHBIH MasTHUK. MaTeMaTHUeCKUH MasTHUK.
YpaBHeHHE rapMOHHYECKUX KoJieOaHui. [IpeBpaienrne SHepTuy Py TapMOHUYECKUX KOJICOAHMSIX.

Konebartenbublit koHTYp. CBOOOHBIC 3IEKTPOMArHUTHBIE KOJIEOAHUS B UICATBLHOM KOJIeOaTeIbHOM
KOHType. AHajorus MeXJy MEXaHMYEeCKMMH M 3JIEKTPOMArHUTHBIMH Kolebanusmu. @opmyna TomcoHna.
3aKOH COXpaHEeHHsI SHEPTUU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaronux koyiebaHusx. BelHyKIeHHBIE MexaHHUUeckue KosebaHus. Pe3oHaHc.
BrinyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHMsI.

[lepemennbiii  Tok. CHHYCOMAAQIBbHBIA IEPEMEHHBIM TOK. MOIIHOCT, MEPEMEHHOTO TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHUSL.

Tpanchopmarop. [IponsBoacTBo, epenava u NOTpedICHHUE INEKTPUUECKON SJHEPTUU. JKOIOTHUECKUE
PUCKH TIpU MPOU3BOACTBE 3IEKTPO’HEPrun. KynbTypa MCHOJIB30BAaHUSL AJIEKTPOIHEPTHH B MOBCEIHEBHOU
JKU3HH.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: DHIIEKTPUUECKH 3BOHOK, T€HEpaTop
MEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeaay.

Jlemoncmpayuu



HccnenoBanue mapameTpoB Koyie0aTebHON cUCTeMBbI (TPYKMHHBIN WK MAaTeMATHUECKUN MasSTHUK).

Habmoenue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BRIHYKICHHBIX KOJICOAHUIA.

Habmonenue pe3onanca.

CB00OHBIC AIEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuumiorpaMmsel (3aBUCUMOCTH CWJIBI TOKA W HAIPSHKEHUS. OT BPEMEHHU) JUISL 3JEKTPOMArHUTHBIX
KOJICOaHH.

Pe3onanc mpu mociemoBaTeNbHOM — COCAMHEHUH  PE3UCTOpa, KATYIIKH HMHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb JIMHUY 3JIEKTPOIepelauH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCUMOCTU TIEPHOJIa MAJIbIX KOJEOAHHWI Ipy3a HA HUTH OT JJUHBI HAUTH M MAacChl
rpysa.

HccnenoBanne mnepeMEHHOTO TOKAa B LENM K3 IOCIEN0BATENbHO COENMHEHHBIX KOHJEHCATopa,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbsle 60JIHbL

MexaHnyeckue BOJHBI, yClIOBUs pactipocTpaHeHus. [lepuon. CKopocTh pacnpoCTpaHEHMs U JUIMHA
BoJiHBL. [lomepeunsie U po10IbHBIC BOTHBL. MIHTEepdepeHnusa u Audpaxiiyus MeXaHUIeCKUX BOJTH.

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

DNeKTpOMarHUTHBIE BOJIHBI. Y CJIOBHS M3JIYYCHHS DJIEKTPOMArHUTHBIX BOJIH. B3anmHasi opueHTanus
BekTopoB E, B, V B anexrpomarauTHON BOsHEe. CBOWCTBA JJIEKTPOMArHUTHBIX BOJH: OTpPaXEHUE,
npenoMIIeHue, oJisipusanus, rudpakiust, nateppeperus. CKOpoCcTh IEKTPOMArHUTHBIX BOJTH.

[Ikaa sneKTpoMarHuTHBIX BOJIH. [I[puMeHEeHNEe 2JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUKIBI pagnoOCBA3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE TPHUMEHEHHE: MY3bIKAIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBAsl JUAarHOCTHKAa B TEXHUKE W MEIULMHE, pajap, paJiuoNpHUEMHHK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYKa.

Habmonenue oTpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu v Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHUIA.

HccnegoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPXKEHUE, MPEJOMIICHHE, MOJspU3anus,
mudpakius, HHTEpPEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeliHoe pacipocTpaHeHUE CBETa B OJTHOPOIHOM cpene. JIyu cBera.
To4euHbIil ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI IPENOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTens npenomieHus. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil yroi MoJaHOro BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cBeta. CnoxHbIi cocTaB 6eoro ceerta. LBer.

Cobuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsiHUE U ONTHYECKas Cuia
ToHKOU nuH3BL. [locTpoeHue n3o0pakeHU B COOMpAIOMIMX M pacCeUBAIOIIMUX JTUH3aX. DopMyna TOHKOH
JIMH3BL. YBEIMYEHUE, 1aBa€MO€ JIMH30M.

[Ipenenbr npUMEHUMOCTH T€OMETPUUYECKOM ONITUKHU.



BonnoBas onrtuka. HuTepdepenums cpera. KorepeHTHble HCTOYHHMKH. YCIIOBUS HAOIIOACHUS
MaKCUMyMOB W MHHHMYMOB B HWHTEP(QEPEHIIMOHHONW KapTUHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceeta. Judpakunonnas pemérka. YciIoBHE HAOIIOACHUS TIIABHBIX MAaKCUMYMOB IpHU
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHuueckre ycTpoiCTBa U MPAKTHYECKOE TPUMEHEHHE: OUKH, JIya, (oToanmapar, MpoeKIUOHHBIN
anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEHIETKA, TIOJISIPOU/T.

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHHEe, OTPaKEHUE U MpeoMiIeHHe cBeTa. OnTHuuecKue npudophl.

[lonHoe BHyTpeHHEE oTpaxeHue. MoJienb CBETOBOJIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOTA, TEIECKOIIA.

HaGnronenue nuntepdepeHiinu crera.

Ha6nronenue nudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonyueHue crniekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKLIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3mepenue nokaszaTesns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHHM OTHOCHTEIbLHOCTH
['panuubl  TPpUMEHUMOCTHM  KJIacCMYecKOoM  MexaHuku. [locTynaTel  cnenMalbHOM — TEOpHUH
OTHOCHUTEJIbHOCTH: WHBAPHUAHTHOCTh MOJYJSI CKOPOCTH CBE€Ta B BaKyyMme, MPUHIUI OTHOCHUTEIbHOCTH
OWHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHE BPEMEHU U COKpAIllCHUE JTUHBL
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Pa3znen 7. KBantoBas pusuka

Tema 1. dnemenmol KBAHMOBOI ONMUKU

®ortonsl. opmyna [1nanka cBsizu sHEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYNbC (PoTOHA.

OtkpeiTue u wuccrnegoanue ¢orordpdekra. Onbitelt A. I'. CronetoBa. 3akonbl (oTodddekTa.
VYpasuenue DitamreitHa 11 pororddexra. «Kpacnas rpanuna» porosrddexra.

JaBnenue cBeta. Onbitel [1. H. JIeOenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texuuyeckne yCcTpoWCTBa W MpPAaKTHUECKOE MpUMEHEeHHe: (OTORNIEeMEHT, (POTOAATYHK, COTHEUHas
Oarapesi, CBETOHO/.

Jlemoncmpayuu

®oT1o3eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdexTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesdepdopna mo paccesHuto o -yactuil. IlmanerapHas Moaenb
atoma. [loctymarel bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEpPEXoje aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cnekTpoB. CrieKTp ypoBHEH SHEPTHH aTOMa BOJOPOIA.



BonnoBsble cBoiicTBa yactuil. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOH yaan3M.

CrioHTaHHOE M BBIHYXJECHHOE U3Jy4ECHHUE.

TexHuueckue ycTpoiicTBa M INPaKTUYECKOE NPUMEHEHHE: CHEKTPaJbHbIM aHaINU3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenne AMHBI BOJIHBI JIa3epa.

Habnronenue muHEHYaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Habmroienne JIMHEWYaToro CIeKTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JTOKa3bIBAIOIINE CIIOKHOCTh CTpOoeHUS sAapa. OTKpeITHE PaAMOaKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocraBa paauoakTUBHOTO u3mydeHus. CBoiictBa anb(da-, Oera-, ramma-
u3NyyeHus. BiusHue paanoakTHBHOCTH Ha )KMBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHA M HelTpoHa. Hyknonnast monens siapa I'eitzenOepra—lBanenko. 3apsin spa.
Maccosoe uucio siapa. M3otomnsr.

Anbda-pacnaz. DNEKTPOHHBIA W  TIO3UTPOHHBIN  Oera-pacnan. ['amMma-u3nydeHue. 3aKoH
PaZvo0aKTUBHOTO pacmaja.

DHeprus cBA3U HyKJIOHOB B sifjpe. SnepHblie cuibl. Jledekt Macchl siipa.

AnepHblie peakuuu. Jlenenre U CUHTE3 SAEp.

SAnepusiii peakrop. TepmosinepHbiii cuHTe3. [IpoGiieMbl M TNEPCIEKTUBBI SIEPHON SHEPreTHKU.
DKOJIOTHYECKHE aCMEKTHI SIIEPHON IHEPTeTHKHU.

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo1b1 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIE B3aUMOICUCTBUS. EMMHCTBO PU3nyecKoil KapTUHBI MUpa.

TexHuyeckre ycTpoWCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: JTO3UMETP, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHasi 6omo0a.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB YacTil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Ortanbl pa3BUTHs acTpoHOMUM. [IpUKiIaiHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3B€3anoro He6a. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cuctema.

Connue. ConHeuHas akTHMBHOCTb. Mcrounuk sHeprun CosiHUa M 3BE3A. 3BE3MBI, UX OCHOBHBIE
XapakTepUCTUKU.  [lmarpamMma  «CHEKTpalbHBIA  KJIacC  —  CBETUMOCTBbY».  3BE3Abl  IJIABHOM
MOCJIEI0BATENILHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» JJsi 3BE3J IVIABHOM MOCIIEIOBATEIBHOCTH.
Buyrpennee ctpoenue 3B€31. COBpeMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUU M 3BoJounu CoJHLA U
3BE31. DTamnbl )KU3HU 3BE3I.

Mneunsiii [IyTe — Hamia INanaktuka. [lonoxenue u auxenne Connua B ["anaktuke. TUIBI TaTaKTHK.
Pagnoranaktuku u kBasapbl. YEpHbIE IbIPHI B sAPAX TalaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa60ma. PazGeranme ramakrtuk. Teopust bossmioro
B3pbIBA. PENMKTOBOE U3ITyUeHHUE.

MacmrabHast ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnpie npoOieMbl acCTpPOHOMUH.

Vuenuueckue nabnrooenus



HaGmoenusi HEBOOPYKEHHBIM TIIA30M C HCHOJB30BAHWEM KOMITBIOTEPHBIX NPHUIOKEHUN ISt
OTIpE/IeNICHUs TOJIOKEHHsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJTyLIApHsl U SIPKUE 3BE3/BL.

Habmonenus B Teneckon JIynsl, uraner, Mineunoro Ilyru.

O0o0maroniee NoOBTOpPeHUE

Pounb (hm3KKM U aCTPOHOMHUU B IKOHOMHYECKON, TEXHOJIOTMYECKON, COLMAIbHOM U 3THYECKON cepax
NESITeIILHOCTH YEJIOBEKA, POJIb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOW KapTHHE MHPA,
poJib (U3NYECKOW Teopur B (OPMUPOBAHUU TMPEACTABICHUN O (HU3MYECKOH KapTUHE MHpa, MECTO
¢u3nyecKoi KapTHHBI MHpa B OOIIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
IIPUPOJIE.

MexnpeameTHblie CBSI3U

Nzyuenune kypca ¢pusznku 6a30Boro ypoBHs B 11 Kiacce ocymiecTBiIsieTcs: ¢ Y4ETOM COAEPKATEIbHBIX
MEXIIPEMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUU, T€OrpaPuu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAYYHOT'O MO3HAHMS: SIBJICHUE,
HaydyHbId (akT, ruUMOTe3a, (U3MYECcKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0IeHne, HKCIIEPUMEHT,
MOJENUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peumieHUEe CUCTEMBl ypaBHEHHH, TPUTOHOMETpUYECKHE (QYHKIIHMU: CHUHYC, KOCHHYC,
TaHTe€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M WX MPOCKIIMU Ha OCH
KOOPJMHAT, CJIO)KEHHE BEKTOPOB, MPOM3BOJHBIE JJEMEHTapHbIX (YHKIUH, TMPU3HAKK TOA00US
TPEYroJbHUKOB, OINpe/IeeHNE II0L[aA1 TUIOCKUX QUryp u o0béma Ted.

bBuonoeus: >nexrpuyeckue siBJICHUS B )KUBOU MPUPOJIC, KOJIeOATeIbHBIC TBIKECHUS B )KMBOUW TIPUPOJIE,
OTNITHYECKHUE SIBJICHUS B )KUBOU MIPUPOJIE, TCUCTBHUE paUaIliN HA KUBBIE OPraHU3MBI.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTalsIMdecKkass CTPYKTypa TBEPIBIX Tel, MEXaHWU3MbI
00pa3zoBaHus KPUCTATUNIMUECKOU PEIIETKH, CIEKTPAIbHBIA aHAJTU3.

l'eocpagpua: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJ€XKH MarHuTHBIX pyld, (OTOChEMKA 3eMHOMN
IMOBEPXHOCTH, MPEACKAZAHNE 3EMJIICTPSICEHUM.

Texnonocus: NWHUM DJIEKTPONEpeNad, T[EHEpaTop IMEPEMEHHOTO TOKa, SJIEKTPOIBUTATElb,
WHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHHK, TEICBU30p, aHTeHHa, TeaedoH, CBY-meub, mpoeKInoHHbII
anmnapart, BOJIOKOHHas ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne yueOHOro mpeamera «®Pusmka» Ha ypoBHE cpenHero oomero oOpa3oBaHus (0a30BBIi
ypOBeHB) JOJDKHO 00ecIIeYuTh AOCTHXKCHUC CJIICAYIOIIUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX U MNPCIAMCTHBIX
00pa3oBaTeNbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTAThl OCBOCHUS YU4eOHOTO mpeamera «Du3uka» TOJDKHBI OTPaXkaTh TOTOBHOCTD U
CIOCOOHOCTh OOYYAIOUINXCSl PYKOBOJCTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH NO3WIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHUCHTAIMK, IMO3UTHBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM [EHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIUPCHHE JKU3HEHHOTO ONBbITa W  OIBITa
JESITEILHOCTH B TMPOIIECCE PealTM3allii OCHOBHBIX HAIPABJICHHA BOCIHUTATEIIBHON IESITEILHOCTH, B TOM
qHCIIe B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAXTAHCKON IMO3HUIIUN 00YJAOIIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO WICHA
POCCHICKOTO 00111eCTBA;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEYSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATCIILHOCTh B MHTEpECaX IPakJIAHCKOTO OOIIEeCTBa, YIaCTBOBATH B
caMOYIpaBJIEHUU B 00pa30BaTEIHLHON OpPTaHU3aIlNN;

YMEHHE B3aUMOJICHCTBOBATh C CONMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHHM C MX (QYHKIHSIMH WU
Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXEHHSIM POCCUUCKHX YYEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPHUEHTHUPYACh Ha
MOPAaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYas OCTETHKY HAaydyHOTO TBOPYECTBA, MPUCYILIETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpPEC K pa3IM4YHBIM cdepaM MNpodecCUOHATbHON AEATEIbHOCTH, B TOM YHCJIE CBS3aHHBIM C
(GbU3MKOM M TEXHUKOI, YMEHHE COBEpIIaTh OCO3HAHHBIM BhIOOp Oymyiieil mpodeccun U peanu30BHIBATH
cOOCTBEHHBIE KU3HEHHBIEC TIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHHIO B 00JaCTH (PM3UKH Ha MPOTSHKEHUN
BCEU KM3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUS:

c(OpPMUPOBAHHOCTH AKOJIOTUYECKOHN KYIBTYphl, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX
npobiuem;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCHCTBUU B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS Ienei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciupeHue ombITa JeSTEILHOCTH YKOJIOTHUECKON HAIMPaBICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUMA
no ¢usuke;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



cOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BHUTHS
¢u3nveckoil HayKu;

OCO3HAHHE IICHHOCTH HAy4yHOM JCSITENbHOCTH, TOTOBHOCTh B TMpOLIECCe H3y4eHHS (UIUKU
OCYIIECTBIISITh MPOCKTHYIO U HCCIIC0BATEIBCKYIO ACATSIbHOCTh WHANBUIYAIILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe IeiicTBUSA
Ba3oBble Joruyeckue aeicTBUA:

CaMOCTOSITEIIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIENIATH IeNU e TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MTPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3NUECCKUX SBICHUSIX;

pa3pabaTeiBaTh IUIaH pEHICHHS NpoOJIeMbl ¢ YYETOM aHalIM3a WMEIOMIMXCS MaTepHAbHBIX U
HEMaTepPHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBHI B JIESATEILHOCTh, OICHWBATh COOTBETCTBHE PE3yJIbTATOB ILEJSIM, OLEHHBATH
PUICKH TTOCIIEICTBUH IEATEILHOCTH;

KOOPAWHUPOBATH M BBIMOJHATH Pa0OTy B YCIOBHAX PEATbHOTO, BUPTYaJIHHOTO U KOMOMHUPOBAHHOTO
B3aMMOICHCTBHS,

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU TMOHATHSAMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIAJIETh HaBBIKAMH y4eOHO-HMCCIIEOBATEIbCKON W TPOEKTHOH NEeSITETHhHOCTH B OONACTH (PH3HKH,
CIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB pemIeHHs 3aaad (pu3nIecKoro
COJIepKaHUs, IPUMEHEHUIO PAa3JIMUHBIX METOJIOB IO3HAHUS;

BIAQJeTh BUJAMH JICATEIBHOCTH IO IMOJyYEHHIO HOBOIO 3HaHHUS, €ro HWHTEpIpeTaluH,
IpeoOpa30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YUCIIE NIPH CO3JAHUN Y4EOHBIX
MMPOEKTOB B 00J1aCTH (DPU3UKH,

BBISBJIATh NPUUMHHO-CIICACTBEHHBIE CBA3M M aKTYaJIM3UPOBATH 3a/ady, BBIJBUIATh TI'MIOTE3Yy €&
pelleHus, HaXoIuTb apryMEHThl JUId JI0Ka3aTelbCTBAa CBOMX YTBEP)KICHUHM, 3a/laBaTh IapaMeTpbl U
KPUTEPHH PELLCHHUS;

aHAJM3UPOBaTh IOJYYEHHBIE B XOJI€ PELICHMs 3a7ayd pe3yibTaThl, KPUTUYECKU OLEHMBATh MX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTb M (POPMYIMPOBATH COOCTBEHHbIE 33aJaud B 00pa30BaTEIbHOMN JEATEIBHOCTH, B TOM UHUCIIE
IIPU U3YYEHUU (PUBUKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh EPEHOCUTh 3HaHUS 10 (PU3UKE B IPAKTUUYECKYIO 001ACTh )KU3HECATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBI/IBUT'aTh HOBbIE UJICH, MPEAIaraTb OPUrHHAIbHbIE MIOJIX0AbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33J]auHl, JOMYCKAIOLUE aIbTePHATUBHBIE PEIICHUS.

Padora ¢ undpopmanueii:

BJIaJIeTh HABBIKAMM MOJy4YeHUs WHPopManuu (U3MUECKOTo COJEpKaHHUsS W3 HUCTOYHHUKOB pPa3HbIX
TUIIOB, CaMOCTOSITEJILHO OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATH3alMI0 U UHTEPIIpEeTaluio HHpopMaIiu
pa3NUYHBIX BUJOB U (OPM NPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMAIINH;

UCMOJb30BaTh CPEACTBA HMH(OPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pELICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX 33J1ay C COOIOAEHUEM TpeOOBaHUI IPrOHOMHUKH,
TEXHUKH O€30MacCHOCTH, THTHEHBI, pPecypcocOepexeHHs, TMpaBOBbIX M JTUYECKUX HOPM, HOPM
nH(pOPMAIIMOHHOH 0€301MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3MYECKOTO COJEpKaHUs B pa3zIMyHbIX Qopmarax ¢ Y4€TOM Ha3HAYCHMs
nH(OpMAIIUY U LIENeBOI ayIuTOpHH, BEIOMpasi ONTUMAIbHYIO (GOPMY NMPEACTABICHUS U BU3YaTU3aI1H.



KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU J€ATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(MIUKTHBIX CUTYAllMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIyaIbHOM pabOTHI;

BBIOMPATh TEMATHUKY M METOAbI COBMECTHBIX JEHCTBUHN ¢ y4ETOM OOIMIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

IIPUHUMATh 1€JId COBMECTHON JIE€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JAECUCTBUA MO €€
JOCTUKEHUIO: COCTABIISITh IUIAH JIEUCTBUM, pacnpeaessaTh poJId C yYETOM MHEHHUH yYaCTHUKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa W Ka)XJOr0 Y4YacTHHKA KOMaHJbl B OOUIMI pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeiaraTb HOBbI€ IPOEKTHI, OLIEHUBATh UJEH C TO3UIMH HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATETUYECKOE IIOBEIEHUE B PAa3IMUHBIX CUTYyallUsX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBepcaibHbIC YUeOHbIE 1€l CTBUA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYILECTBIISATh [MO3HABATENbHYIO JIESTEIBHOCTh B 00J1IaCTH (DU3UKU U aCTPOHOMMH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH pEIIeHUs Pacu€THBIX M KaueCTBEHHBIX 3aJay, IJIaH BBINOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTCHU;

JIeNIaTh OCO3HAHHBINA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIIICHHUE;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO HPYAULMU B 00JACTH (U3UKU, IOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNbTATOB LIEJISIM;

BIIQJIETh HABbIKAMHU TI03HABATENIBHOW peQieKcHd KaK OCO3HAHMUS COBEPIIAEMBbIX JEHCTBUH U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA,

MCII0JIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX MPU aHAIHU3E Pe3yNIbTaTOB ACITEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce nocTHKeHHs JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMMBbI MO (PU3MKE ISl YPOBHS
cpeaHero oOmiero o0pa3oBaHHsS Yy OOYYalOIIMXCS COBEPIIEHCTBYETCS AMOLMOHAIBHBIM HHTEIUIEKT,
Ipearnosararuil chopMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIJIIOYAIOIIEro CIIOCOOHOCTh MOHHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHUE, BUIETh
HampaBJIeHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBLHON Cepsbl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHHUS, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHE, CIOCOOHOCTh AJaNTHPOBAThCA K SMOIMOHAIBHBIM M3MEHEHHUSIM U MPOSBIATh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBALUM, BKIIOYAIONIEH CTpeMJICHHE K JOCTIDKEHHIO LIEIH U YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE JICHICTBOBATh UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATH €T0
IIPU OCYILECTBICHUU OOLIEHNUS, CHOCOOHOCT K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOUYAIOMIMX CHOCOOHOCTH BBICTPAUBATh OTHOLICHMS C JAPYTUMH JIOJBMHU,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 kjacce nmpeaMeTHbIC Pe3y/ibTaThl Ha 0A30BOM yYpPOBHE JOJDKHBI OTpPa)KaTh
c(OPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MecTO (U3HKKA B (POPMUPOBAHUHM COBPEMEHHOM HAyYHOM
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOH €SI TEILHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIBl TPUMEHEHUS W3yYEeHHBIX (U3UYECKUX MOJENICH: MarepuaibHas TOYKa,
WHEpIMajgbHas CHUCTeMa OTCU€ra, aOCOJIOTHO TBEPAOE TEJO, WACAIBbHBIM Ta3, MOJAEIW CTPOCHHUS Ta30B,
KUJKOCTEN U TBEPBIX TEJI, TOUCUHBIN SJIEKTPUUECKUN 3apsi/l MPU PEeIICHUH (PU3HUECKUX 3a/1a4;

pacrio3HaBaTh (pu3WUecKHUe sIBICHUS (TIPOIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH CTPOCHHUS BEIIECTBA U DIIEKTPOJUHAMUKH: PaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE IBMKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABMKEHHE IO OKPYKHOCTH,
WHEPIUs, B3auMo/ieiicTBue e, muddy3us, OpOyHOBCKOE BIKEHHE, CTPOCHHUE KUIKOCTEN U TBEPIBIX TEll,
M3MeHeHne 00bEMa Tel NpU HarpeBaHUM (OXJIaXICHUH), TEIJIOBOE paBHOBECHE, UCTIapeHue, KOHACHCalus,
MJIaBJIEHUE, KPHUCTAIIM3alMsl, KWIECHHWE, BJIAKHOCTh BO3/yXa, TIOBBIIIEHHWE JaBJICHUS Ta3a TPH €ro
HarpeBaHWU B 3aKPBITOM COCY/€, CBSI3b MEXKIYy TMapaMeTpaMH COCTOSIHHMSI Ta3a B H30IpoIieccax,
AIIEKTpU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

OMHCHIBaTh MEXAaHWYECKOE JBIDKEHUE, HCMOJb3ysd (QHU3NYEecKHe BEIMYMHBI: KOOpAWHATA, MYTh,
MepeMeIleHUe, CKOpOCTb, YCKOpEHHE, Macca Tejla, Cujia, UMITYJIbC Tella, KHWHETHYecKas DSHeprus,
MOTEHIIMATbHAS SHEPrus, MeXaHudeckas paboTa, MEXaHMUYeCKas MOIIHOCTb; MPH OIMUCAHUH IPaBHILHO
TPakTOBaTh (UIWYECKUI CMBICH HCIOJBb3YyEeMBbIX BEIMYMH, MX OOO03HAYEHUS M €IUHUIIbI, HaXOAWUTh
(bopMyIibl, CBSI3bIBAIONINE JAaHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTMMH BEJIMYMHAMU,

ONHCHIBAaTh M3y4YCHHbIC TEIJIOBbIE CBOMCTBA TeNl M TEIUJIOBBIC SIBJICHHUSA, HCIONb3Yysd (U3NYECKUE
BEJIMYMHBL: JIaBJICHHE Ta3a, TemIepaTypa, CpeOHss KUHETHYecKas HHEpPrusi XaoTUYECKOrO JBIKEHUS
MOJIEKYJ, CPEIHEKBaJApaTHUHAas CKOPOCTh MOJEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHsSI dHEprus, padora
ra3a, Ko3pGUIUEHT MOJE3HOT0 ACWCTBUS TEIJIOBOTO JIBUTATels; MPH OMHCAHWU MPABWIBHO TPaKTOBAThH
(Gbu3NYeCKUil CMBICT UCHOJBb3YEMbIX BEIMYMH, WX OOO3HAYEHHS W €IWHUIbl, HAXOJIUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAM;

OTHCHIBATh M3YUEHHBIE JICKTPUUECKHE CBOWCTBA BEIECTBA U AJIEKTPUUYECKHE SIBJICHHS (TIPOLIECCHI),
UCIOJIBb3YS (PU3MYECKHE BEIUYUHBI: IJEKTPUUECKUN 3apsifi, JNEKTPUYECKOe MOJe, HANpsHKEHHOCTh MOJIA,
MOTEHIIMAN, pPa3HOCTh MOTEHLMAIOB, MpPHU ONUCAHUU TPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICI
UCIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUECHUS WM EIUHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(bU3MYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

aHAIM3UPOBATh (UBUYECKUE MPOIECCHl U SBIEHHS, HCIONb3ysd (PU3UUECKHE 3aKOHBI U TMPUHIHUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3axkonsr HeloToHA, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEepruw,
3aKOH COXPaHEHUSI UMITYJIbCa, PUHIIUIT CYNIEPIIO3UIIMU CUJI, TPUHIIAI PABHOIIPABUS MHEPLUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOECHMS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpeIHEH
KMHETUYECKOW JHEPrUM TEeIJIOBOTO IBMKEHHUS MOJEKYT C aOCOJIOTHOW TeMIepaTrypoil, MepBbIii 3aKOH
TEPMOJUHAMHKHU, 3aKOH COXPAaHEHHUs OJIEKTPHUUECKOro 3apsaa, 3akoH KymoHa, mpu 3ToM pa3nuuaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBHs (TpaHUIBI, 001acTH)
MIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHITUIIBI JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3inyuaTh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAaHUS B TIOBCEHEBHOM KU3HU;



BBITOJIHAT SKCIIEPUMEHTHI 10 MCCIIEOBAHUIO (PU3NUYECKUX SIBIICHUH M MPOLIECCOB C MCIIOJIB30BAaHUEM
NOPSIMBIX U KOCBEHHBIX M3MEpPEHUH, IpU 3TOM (HOpMYyIHpOBaTh MpoOieMy/3afady M TUNOTE3y Y4eOHOTro
OKCIIEPUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHHs, MPOBOJUTH OMBIT H
(hopMyITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MpSIMble M KOCBEHHBIE HM3MEpPEHHs (PHU3MUECKUX BEJIHYMH, IPU ITOM BHIOMpATH
ONITUMAJILHBIN CIIOCO0 U3MEPEHHS U MCIIOIB30BATh U3BECTHHIE METO b OLIEHKU TOTPEIIHOCTEH H3MEPEHU;

WCCIIEIOBAaTh 3aBHCUMOCTH MEXAYy (U3HUYECKMMH BEIMYMHAMH C HCIOJIB30BAHUEM MPSIMBIX
M3MEPEHUH, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTATHI MOJIYYEHHOW 3aBUCHMOCTHU
(GU3NYEeCKUX BEJTMYMH B BHJIE TAOJIUI] ¥ TPAadUKOB, A€TaTh BEIBOJBI IO PE3yabTaTaM UCCIIEIOBAHMS,

coOmoaaTe mpaBuia OE30MacCHOTO TpyJda IMPH TMPOBEICHUHM HCCIEIOBAHWNA B paMKax ydeOHOTO
OKCTIIEPUMEHTa,  y4eOHO-MCCIEOBATEIbCKOH W TMPOEKTHOW  NIEATENBbHOCTH C  MCIOJIB30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacy€THBIC 3a/1a4d C SIBHO 3aJIaHHON (DM3NYECKON MOJIENBI0, HCIIONB3Ysl (PH3MUECKUE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3a/laud BHIOMPATh (PU3MUYECKYIO0 MOJEIb, BBIIEIATh (PU3HMUECKHE
BEIIMYUHBI ¥ (POPMYIIBI, HEOOXOAUMBIEC I €€ PEeIIeHHUs, MPOBOJUTH PAcYEThl M OIEHHWBATH PEATBHOCTD
MOJTy4YEHHOTO 3HaUeHUsI (PU3NIECKON BEIINIHHBI,

pemaTh Ka4eCTBEHHBIE 33a]]a9i: BEICTPAUBATh JIOTHYECKH HETPOTHBOPEUMBYIO IIETIOUKY PACCYKICHUN
C OIMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

WCTIOJNIb30BaTh TPH PEIICHHH YYEOHBIX 3a/a4 COBpPEMEHHBIe WH(MOPMAIMOHHBIC TEXHOJIOTHUH IS
MOWCKA, CTPYKTYPHPOBAHHS, WHTEPHPETAlMA W TPEJCTABICHHUS YUeOHOH W HAyJYHO-TIOMYISIPHON
nHpOpMAIINY, TIONMYYeHHOW W3 PAa3IUYHBIX HMCTOYHHKOB, KPUTHUYECKH AaHAIM3MPOBATH TIOIydaeMyIO
nH(pOpMaLHIO;

MPUBOANTH TPHMEPH BKIIAJa POCCHUHCKMX W 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BSCHEHNE MTPOIIECCOB OKPY)KAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTIONIb30BAaTh TEOPETHUECKHE 3HAHMSA 10 (U3MKE B TIOBCEJHEBHOW JKU3HHM IS OOECHCUCHHS
0€30MacHOCTH NpU 0OpaIIeHNHU C TPUOOPAMH U TEXHUYECKHUMHU YCTPOMCTBAMH, JUIS COXPAHEHHS 3/I0POBbS U
COOITIOIEHHUS HOPM AKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH Cpese;

paboTaTh B TPYINIE C BBHIIOJIHEHHEM Pa3INYHBIX CONMAIBHBIX POJIEH, MIaHUPOBATh pabOTy TPYMITH,
PalMOHAIIBHO pacIpeessTh OOS3aHHOCTH M IUIAHUPOBATH JEATEIHHOCTh B HECTAHIAPTHBIX CUTYalHUsX,
aJICKBaTHO OIICHUBATh BKJIAJ] KaXKIOTO U3 YYACTHHKOB I'PYIITBI B PELICHUE pacCMaTpPUBAEMOI TPOOIEMBI.

K xonmy oOydenust B 11 Kjacce mpenMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTb
cOopMUPOBAHHOCTH Y 00YJAIONMIMXCS YMEHHM:

JIEMOHCTPUPOBATh HA MpPUMeEpax poiib U MeCTO (pu3MKu B (HOPMHUPOBAHWU COBPEMEHHOW HaydHON
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJOTUH, B MIPAKTUYECKON NESATEIBHOCTHU JIOJICH,
LEJIOCTHOCTh U €MHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI NPHUMEHEHUS HM3YYCHHBIX (M3MYECKUX MOJENCH: TOUCUHBIH 3IEKTPUYECKUI
3apsj, JIyd CBETa, TOUCUHBIH NCTOYHHUK CBETA, AJCPHAs MOJENIb aTOMa, HyKIOHHAs MOJIENb aTOMHOTO sIpa
NP pelieHny PU3UYECKUX 33/1a4;

pacno3HaBaTh (puznyeckue sBICHUS (MIPOIECCHI) W OOBACHATH HMX HA OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKA M KBAaHTOBOW (PU3MKH: DIEKTpUUECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MAarHuTHOE JEeMCTBUS TOKa, B3aUMOJICHCTBME MAarHMUTOB, 3JEKTPOMArHUTHAS WHIYKIMS,
JeWCTBUE MAarHUTHOTO I0JI HA MIPOBOJIHUK C TOKOM U JIBUXKYIIUICS 3apsij, 2JI€KTPOMarHuTHbIE KoleOaHus
U BOJHBI, MPSAMOJMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAKEHHUE, MpeJoMJIeHHe, HHTephepeHIus,
audpakys 1 noJsipu3anus cBeTa, AMcnepcus ceera, Gpotoaekrpuueckuii g ekt (horosrddekr), cBeToBoe
JaBJieHHE, BO3HMKHOBEHHE JIMHEHYaTOro CHEKTpa aTroMa BOJIOPOJA, €CTECTBEHHas M HCKYCCTBEHHas
PalmOaKTUBHOCTb;

ONMCBHIBATH  M3Y4YE€HHbIE CBOWCTBA BeELIeCTBA  (DJIEKTPHUUECKHE, MArHUTHBIE, ONTUYECKHUE,
AIIEKTPUYECKYIO MPOBOJMMOCTD Pa3IMYHBIX CpPel) M HIEKTPOMArHUTHBIE SBJICHHUS (MPOLIECCHI), UCTIONB3YS
¢bu3nyeckrue BEJIMYMHBI: JIEKTPUUECKUH 3aps], CHJIa TOKA, HJIEKTPUYECKOE HAIpPsDKEHHE, SIIEKTPUYECKOoe
COIIPOTHUBIJIEHUE, PA3HOCTh MOTEHLIMAIOB, 3JEKTPOJBIKYIIAS CHia, paboTa TOKA, MHIYKUIUS MarHUTHOTO



noJis, cuiaa Ammepa, cuwia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTHUsS SJIEKTPHUYECKOTO U MAarHUTHOTO
MoJIeH, MepuoJ M YacToTa KoJIeOaHWH B KoJjeOaTeIbHOM KOHTYpe, 3apsii M cuja TOKa B Ipolecce
TapMOHHUYECKHUX SJIEKTPOMArHUTHBIX KoJieOaHUl, (DOKYCHOE PAacCTOSHUE M ONTHYECKAas CHUjla JHMH3bI, MPH
ONMMCAaHUM TPABHIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOJIb3YeMbIX BEIMYMH, MX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMH BETMYNHAMM;

ONMCBHIBATH M3YUYEHHBIC KBAHTOBBIC SBJIICHUS W TPOLECCHI, HUCMONB3YS (PU3MUYECKHe BEIMYUHBIL:
CKOPOCTB AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOT
MOJTypacriajia, SHEPTHs CBSA3M aTOMHBIX sIJep, MPU OMHCAHWUHM MPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICI
WCTIOJb3YyEMBIX BEIIMYMH, WX OOO3HAYCHHUS W EIWHUIIBI, YKa3bIBaThb (POPMYIBI, CBS3BIBAIOLINE TAHHYIO
(U3NIECKYIO BEIMYUHY C IPYTHMMH BEITHUYUHAMH, BBIYUCIISTH 3HAYCHNE (PHU3UIECKON BETMUNHEI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCH M SBJICHHS, UCHOJB3ysd (PU3NYECKHE 3aKOHBI U TPUHIHIIGL:
3akoH Oma, 3aKOHBI TOCJIEAOBATEIFHOTO W MAPALICIIEHOTO COSAWHEHHS TPOBOJHUKOB, 3aKOH JIKOYIs—
JleHna, 3aKOH SJIEKTPOMArHUTHOW WHAYKIMH, 3aKOH IPSIMOJMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI
OTpaXXCHMsI CBETA, 3aKOHBbI IPEJIOMIJICHHS CBETa, ypaBHeHHe OiHIITEeNHHa a1 (oTodd¢ekra, 3aKoH
COXpaHEHHs SHEPTHH, 3aKOH COXpPAHEHHUs HWMITYJIbCa, 3aKOH COXPAHEHHUs SJIEKTPHUECKOTO 3apsjia, 3aKOH
COXpaHEHHsT MAcCOBOTO 4YHCIa, MOCTyJaThl bopa, 3akoH pajMmoakTHBHOTO pacraja, IpU 3TOM pa3indarh
CJIIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKO€ BBIPAKEHHE W YCIOBUS (TpaHUIIBI, OOJACTH)
MPUMEHUMOCTH;

OTIpENIeNATh HAIPaBJICHNE BEKTOpA MHYKIIMA MAarHUTHOTO TIOJIST IPOBOJJHUKA C TOKOM, CHJIBI AMIiepa
u cwibl Jlopenna;

CTPOWTDH U OTTUCHIBATH N300pKEHHE, CO3/ITaBAEMOE TIIIOCKUM 3€pKaJIOM, TOHKOU JINH301;

BBITIOJTHATH YKCTIEPUMEHTHI TI0 HCCIIEIOBAHUIO (PU3MUECKUX SBJICHUN U MIPOIIECCOB C MCMOIH30BAHUEM
MPSIMBIX U KOCBEHHBIX HM3MEpPEHUM: Mpu 3ToM (popMynHpoBaTh MpolieMy/3afady U THUIOTE3y y4yeOHOro
IKCIIEPUMEHTAa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0O0OpYylOBaHMS, NPOBOAUTH OMNBIT U
(bOopMyIHpPOBATH BHIBOIH;

OCYIIECTBIIAITh NPSAMBIE M KOCBCHHBIE W3MEpeHUS (U3MUECKHX BEIMYMH, NPH 3TOM BBIOMpATh
ONITHMAJIBHBIN CIIOCOO M3MEPEHUS U HCIIOIb30BaTh N3BECTHBIE METOIbI OI[CHKHU ITOTPELIHOCTEH N3MEPeHHUH;

MCCIIEI0BATh 3aBUCHMOCTH (DPM3UUECKUX BEJIMYMH C MUCIIOJIB30BAHUEM MPSAMBIX U3MEPEHHIA: TIPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yIbTaThl OIYYCHHOH 3aBUCUMOCTH (PU3NYECKUX BEITMYMH B
BUIe TaOIUI U TPaUKOB, JIENIaTh BEIBOIBI [0 PE3yIbTaTaM HCCIICIOBAHMS;

coOmoaTh mpaBmiia OE30MacHOro Tpyda HpU TNPOBEACHHHM HCCIENOBaHMH B paMKax y4eOHOTro
IKCIIEPUMEHTA,  Y4eOHO-HCCIIEIOBATEIILCKOW M MPOEKTHOM  AEATEIBbHOCTH C  HCIOJb30BAaHHEM
U3MEPUTEIBHBIX YCTPOMCTB M 1a00paTOPHOTO 000PYIOBAHNS;

penate pacyéTHBIC 33/1a4U C SBHO 3aJlaHHON (PU3NYECKON MOJIEIBIO, UCTIONB3YS (PU3NYECKHE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHAlIM3a YCIIOBHS 33/1a4U BBHIOUPATh (PU3HMUECKYIO MOJEIb, BBIACTATH (PU3NIECKUE
BEJIMYMHBI U (OPMYIIbI, HEOOXOIUMBIEC ISl €€ PELICHHUs, MPOBOJUTH PACUEThl M OLIEHHBATH PEAbHOCTH
MOJIYYE€HHOTO 3Ha4eHUsI (PU3NUECKON BETMUUHEI,

penaTth Ka4eCTBEHHBIC 33a/]a4M: BHICTPANBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO LIENIOYKY PACCYXKICHHN
C OMOPOii Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NYECKHE SBICHUS;

UCMOJb30BaTh MpPHU pEIIeHUH Y4eOHBIX 3a/a4 COBpPEMEHHbIe WH(OPMAlMOHHbIE TEXHOJIOTUH IS
MIOMCKA, CTPYKTYPUPOBAaHMS, UHTEpPHpETallud U MpPEJCTaBICHUS YU4eOHOH W Hay4dHO-IOMYJIIPHOM
uHbOpMalUY, TONY4YeHHOH U3 Ppa3IUYHBIX MCTOYHHKOB, KPUTHYECKH AaHAIM3MPOBATH TOIy4aeMyIo
HH(pOpMaIINIO;

OOBSICHATh NPUHIMIIBI JASHCTBUS MAIlIWH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pPa3anyaTh YCIOBHS
ux 6€3011acCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM KU3HU;

IPUBOANUTH MPUMEpPHI BKJIaJa POCCHMCKUX M 3apyOeXHbBIX YYEHBIX-(HU3MKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCIOJb30BaTh TEOPETHUECKHE 3HaHUS MO (U3MKE B TOBCEAHEBHOM KHU3HM I oOecredeHus
0€30MaCHOCTH IpH 00paleHNH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMHM, JJISi COXPAHEHHUs 3/I0POBbs U
COOJIIOJICHHUS. HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpY)KaloIlel cpejie;



paboTaTh B TpyNIe C BHIMIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MIIAaHUPOBATh pabOTy TPYIIIBL,
palMOHAIBHO PACIPEAEATh O0S3aHHOCTU M IJIAHUPOBATh JESATEIIBHOCTb B HECTAHJAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KJOT0 U3 YIaCTHUKOB I'PYIIIBEI B PEIICHHE pacCMaTPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoauuecTBo yacoB DJIeKTPOHHBbIE
. (uudposbie)
n/n | HaummeHoBaHMe pa3/iesioB M TeM MPOrPaMMbl KonTpoabHubie IIpakTuyeckue
Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [{OK
11 O} 2
VISHICA H METOABT HAYAHOTO TOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMata > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluranica ! https://m.eds00.ru/7f410bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHCHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7iA1bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
. bu6mmoreka [JOK
3.1 o - 9 1
CHOBBI MOJIEKYJISIPHO-KMHETHYCCKON TCOPUHU https://m.edsoo.ru/7fA1bf72
bubnuoreka [JOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperatHble coCTOsIHHS BeriecTBa. Da3oBbie 5 bubnuoreka [JOK
' HEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPO/IMHAMMUKA
4.1 DnexTpocTaThKa 10 1 bubmmorexa [JOK

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



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

ITocTosiHHBIM dneKTpUYecKuil TOK. Toku B bubnuorexa [JOK
4.2 12
PAa3JIUYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

N KonuuecTBo yacoB DJIeKTPOHHBbIE
[
. (uudposbie)
n/m | HaumMeHoBaHme pa3JiejioB U TeM NPOrpaMMbl KontpoabHbie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
bubmmoreka [{OK
1.1 M . 11 1
arHUTHOE TI0JIC. DJIEKTPOMArHUTHASI WHTYKIIHS 3 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4yecKkue 1 3JeKTPOMarHUTHbIE KOJIeOaHUs 9 1 bubnmorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 MexaHn4eckue 1 3JeKTPOMarHUTHbHIE BOJTHBI 5) 1 bubnmorexa [JOK
https://m.edsoo.ru/7f41c97c
23 | Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 OCHOBBI CHIEITUATBHOW TEOPUH OTHOCUTEIBHOCTH 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOW ONITUKHU 6 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
42 Crpoenie atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 A 5
TOMHOE SLPO https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15



https://m.edsoo.ru/7f41c97c
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Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMUHU U aCTPO(PUUKU 7 Et?i?;;f:;zfgﬁfﬂcgk
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 O6o06maromee MOBTOpEHHE 4 Et?i?;;f:;igg};fﬂcgh
Hroro no pazneny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Kouu4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara P
Tema ypoka uudposbie
n/m Kontpoabubie | IlpakTHueckne | H3yUeHHs
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®u3uka — Hayka o npupoje. Hayunsle MeTo bl 1 bubnuorexa [JOK
ITO3HAHMS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusnku B popmMupoBaHun
2 COBPEMEHHOM Hay4YHOM KapTHHBI MUPA, B 1 bubmmorera [JOK
P i P 1P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexanndeckoe aABmwkeHne. OTHOCUTEIHHOCTD
3 MEXaHHYEeCKOTo JABIKeHHS. [lepeMenmenue 1 bubmorexa OK
a - Hepemettt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE
4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHHE 1 bubnmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBUYKEHUE 1 Bubnmorexa [JOK
yexop P A https://m.edsoo.ru/ff0c372e
5 CBobopaHoOe majienre. Y CKopeHue CBOOOTHOTO 1 bu6mmoreka [JOK
HaJieHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiitnoe npuxenue. prxenue 1 bubnmuoreka [JOK
MaTepUaIbHON TOYKH 0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHOCUTENbHOCTH [ anumnes.
. bubmuoreka [JOK
8 HNueprmansuble cuctembl oTcuerta. [lepBolit 3aKkoH 1
https://m.edsoo.ru/ff0c3be8
HrroToHa
9 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil. 1 bubnunoreka [JOK
Bropou 3akoH HbroToHa 17151 MaTepuaibHOU TOYKU https://m.edsoo.ru/ffOc3be8
10 Tperuu 3akoH HploTOHA AJ1s1 MaTepUaIbHBIX TOUEK 1 bubmmorexa [JOK
P a P https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMHUPHOTO TArOoTeHMs. Cuia TSKECTH. 1 bubmuoreka [JOK
IlepBas kocMUYeCKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
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bubmuoreka [JOK

12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr Y https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 CONIPOTHUBIICHUS MIPHU JABUKEHUU TeJla B )KUJKOCTH bubmmorexa [JOK
https://m.edsoo.ru/ff0c3f76
WM ra3e
[locTynarenpHo€e 1 BpaliaTeabHOE ABUKEHNE
. bubnuorexa [JOK
14 abcoFOTHO TBEPAOTO Tesia. MoMeHT crutbl. [Tnedo
N https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Teja
NMnynbc MaTepUanbHONW TOYKH, CUCTEMBI
bubmmoreka [{OK
15 MaTepHuadbHBIX ToueK. Mmmynbe cuibl. 3akoH
https://m.edsoo.ru/ff0c43d6
COXPaHEHHUs UMITyJIbca. PeakTUBHOE IBUKEHHE
Pa6ota u moutHOCTh cuibl. Kunetuueckas sHeprust
16 MaTepHanbHON ToUkn. TeopeMa 00 M3MECHEHUH bubmorexa [IOK
P . - eop https://m.edso0.ru/ff0c4502
KHHETHYECKOI YHEPTUHU
[TorenunaneHas sHeprus. [loTeHnnanpHas SHEPrUs

17 ynpyro neopMupoBaHHOU TPYKUHBI. bubnuoreka [IOK
[TorenumanpHas SHEPTUS Tela BOIU3U https://m.edsoo.ru/ff0c461a
ITOBEPXHOCTH 3EMIIN
[loTeHnmanpHble U HEMOTEHIUANbHBIE CUJIbI. CBSI3b

18 paboTHl HEMOTEHITUAIBHBIX CHUJI C U3MEHEHHUEM bubnuoreka [JOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TeN. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHHUS MEXaHUYECKOU IHEPTUU
JlaboparopHnas pabota «lccnenoBanue cBsi3u

19 paboThI CUIIBI C U3MEHEHHEM MEXaHUUYECKOM
SHEPruM Tella Ha IPUMEPE PACTHKEHUS PE3HHOBOTO
KIyTa»

20 KonTtposnrHas padota no teme «Kunematuka. bubnuoreka [IOK
JluHamuKa. 3aKOHBI COXPAHEHHUSI B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIO)KEHUS MOJIEKYIISIPHO-

21 KHHETHYECKOM Teopun. bpo }(I)BCII)(oe JIBHKEHHE bubmiorexa LIOK

pHH- BPOyH ' https://m.edsoo.ru/ff0c4dc2
Huddysns
22 XapakTep IBHUKESHHS U B3aUMOJICHCTBUS YaCTHI]



https://m.edsoo.ru/ff0c3e18
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BelecTBa. Moienu CTpoeHus ra3oB, )KUIAKOCTEN U
TBEPABIX TEN

Macca monekyn. KonnuecTBo BemecTsa.

23 [Tocrosinnas ABoraapo

24 TermmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temneparyp Llenscus

o5 Wneansusiii ra3 8 MKT. OcHOBHOE ypaBHEHHE bubmmoreka [{OK
MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHeit

26 KMHETUYECKOI BHepll:“)I/II/IyJI;BI/I)KeHI/IHpMOJI'I)eKyH. bubnuorexa LIOK

N https://m.edsoo.ru/ff0c511e
VYpaBHenne MeHneneeBa-Knanelipona

27 3akoH JlanpToHA. ["a30BbIe 3aKOHBI
JlabopaTtopHnas pabora «lccnenoBanmne

28 3aBHCHMOCTH MEXIY MapaMeTpaMHu COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B U1eaibHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKoe IpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuytpenHsis sHeprusi TepMOAMHAMUYECKO U

30 CHUCTEMBI M CIOCOOBI e€ n3MeHeHus1. KomuaecTBo bubnuoreka [JOK
TEIUTIOTHI U paboTa. BHyTpeHHss sHEprus https://m.edsoo.ru/ff0c5952
O0JJHOAQTOMHOTO HJICaJIbHOTO Ta3a

bu6mmoreka [JOK

31 Buget Temonepeatin https://m.edsoo.ru/ff0c5c36
V nenpHasg TEIIOEMKOCTE BelecTBa. KomnuecTBo

32 TEIUIOTHI IIPH TEIUIonepeaaue. AauadbaTHbIi Bubmorexa OK

https://m.edsoo.ru/ff0c5c36
nporece

33 [1epBblit 3aKOH TEPMOAMHAMUKU U €T0 IPUMEHEHUE bubmuoreka [JOK
K M30IIpolLieccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporieccoB B mpupoae. Bropoit bubnmuoreka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Ipunuun neiictust u KII/I TennoBoit MamHbl bubmorexa LIOK

https://m.edsoo.ru/ff0c600a
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36

Iuxn Kapuo u ero KIT[Q

37 DKoJIoTHYEeCKHEe MPOOIEMbI TEIIOHEPTETHKH
O6o6maromuii ypok «MoJtekynspHasi u3HKa. bubnmoreka [JOK
38
OCHOBBI TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponeHast padota no Teme «MoeKymsipHas bubnuorexa [JOK
39
¢u3nka. OCHOBBI TEPMOTUHAMUKID https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue n KoHaeHcaus. Vicnapenue u bubnuorexa [JOK
KUIICHHE https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAS 1 OTHOCHUTEIIbHAS BIIAXKHOCTH bubmmoreka [{OK
BO3ayxa. HaceleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnuueckue u aMop(dHbie
42 Tenf HAHI/ISOT onlz/m CBOMCTB K I/ICTannoz(b}KH KHUeE bubmmorexa [JOK
' p p F R https://m.edsoo.ru/ff0c65f0
kpuctamuibl. COBpeMEHHBIC MaTEPHAITBI
43 [InaBneHue U KpucTauIM3anus. Y AeibHas TeIioTa bu6moreka [IOK
mnaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHHE TEIIOBOTO OamaHca
P https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIus Tell. DIEKTPUUYECKUU 3apsi. [IBa bubnuoreka [IOK
BHJA DJICKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHUKH, TUAIEKTPUKHU U MOTYIPOBOTHUKH. bubnmuoreka [JOK
3aKOH COXpaHEHHMS IEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3anmopneuncrsue 3apsnoB. 3akoH Kynona. bubnuoreka [JOK
ToyeyHBIN IEKTPUUYECKUU 3apsif] https://m.edsoo.ru/ff0c6ces
Hanpsxk€HHOCTD 3nekTpudeckoro mois. [IpuHuun
48 CYIEPIO3UINH IEKTPUUECKUX MosieH. JInauu bubmmorexa [IOK
yiep . 1 P ' https://m.edsoo.ru/ff0c6df2
HaMpPsHKEHHOCTH
49 PaGota cui 21eKTpoCcTaTuuecKoro mossl. bubnunoreka [JOK
IloTenmnuan. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKHU U AUDIIEKTPUKH B
POBOA A P bubnmuoreka [JOK
50 ANEKTPOCTATUUECKOM M0JI€e. JuanexkTpuieckas

MMPOHUIACMOCTDb

https://m.edsoo.ru/ff0c7018
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51

OnexrpoeéMkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEeHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHuas padota "M3mepeHue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHUe AIEKTPOpruOopoB

55

DNEeKTPUUYECKUN TOK, YCIOBHSI €T0 CYIIIECTBOBAHMSL.
[TocrosiHueI TOK. Cuna Toka. Hanpsbxenne.
Conportusnenue. 3akoH Oma AJisl ydacTka 1enu

56

[TocnenoBarenbHOE, MApAIIENFHOE, CMEIIIAHHOE
coeJlMHeHHne MPOBOIHUKOB. JlabopaTopHas paboTa
«3yyeHne cMEmaHHOTO COSMHEHHS PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

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

58

3akoHn OMa Jy1si TOJTHOM (3aMKHYTOM )
anekTpudeckoi nermu. Kopotkoe 3amMbIkaHue.
JlabGopaTtopHnas padora «M3mepenne I/C
WCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTD TBEPBIX METAJLIOB.
3aBHCHUMOCTh COIPOTUBIICHUS METAJIOB OT
Temiiepatrypbl. CBEpXIIpOBOIUMOCTD

60

DneKTpUUECKUU TOK B Bakyyme. CBoHCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAsI U IPUMECHAs
npoBoauMocTs. CBOMCTBa Pp—N-niepexoaa.
[TomynpoBOAHUKOBBIE TPUOOPHI

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

62

3J'ICKTpI/ILICCKI/II/IV TOK B paCTBOpaAX U paciuiaBax

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS IUCCOLHALIMSL.

DNeKTponIn3

https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U

bubmuoreka [JOK

63 1
HECAMOCTOSATENbHBIN pa3psa. Mosnus. [1nazma https://m.edsoo.ru/ff0c84ae
DneKTpuyecKrue NpuOOPHI H YCTPOMCTBA U UX
64 I aKTELIeCKOC I PII)MeHSHI/Ie };'I I:,BI/IJIa TEXHUKHU 1 bubmorera [JOK
P P P https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH
. bubnuorexa [JOK
65 0606 6) 1
OOIAIOMIIH JPOX CCKTPOIFLHAMHIKE https://m.edsoo.ru/ff0c88be
KonTponbHas paborta o Teme «IeKTpOoCcTaTHKA.
66 [TocTostHHBIN AreKTpUYeckuii TOK. TokH B 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPeIax»
67 PesepBHblit ypok. KonTposibHas pabora no teme 1 bubnuoreka [IOK
"OnexkrpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprubrIit ypok. O600maronuii ypok mo remam 1 bu6moreka [IOK
10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

N KoanuyecTBO 4acoB DJIeKTPOHHBbIE
o
Jara uu@posbie
n/m | Tema ypoka Konrpoabublie | IIpakTuyeckue
Bceero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
ITocTossHHBIE MarHuTHI M X B3aMOJICHCTBHE.
1 MarnutHoe 1oy1e. BekTtop MaroHuTHOM HHIYKIIUU 1 bubnmorexa LOK
" P Y. https://m.edso0.ru/ff0c9778
JIuHUY MarHUTHOM MHAYKIIUU
5 MaruuTtHoe nosje npoBoJHUKA ¢ TOKOM. OTbIT 1 bubnnorexa [JOK
Opcrena. BzanmoaelicTBre mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHas pabota «3yueHrne MarHuTHOTO 1 1 bubnuoreka [JOK
MOJIA KaTYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJIHUK C
4 tokoM. Cmta Ammiepa. JlabopaTopHas pabota 1 1 bubmuorexa [JOK
«HccnenoBanne AefcTBUS TOCTOSHHOTO MarauTa https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM»
JlelicTBME€ MarHMTHOTO TOJISI HA JIBHOXKYITYIOCS
5 3apspkeHHyo yactury. Cria Jloperna. Padora 1 bubmorexa LOK
P yio Y p ' https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia
DnekTpomMarHuTHas MHAyKus. IToTok BekTopa
6 MarHuTHOM uHAyKuuu. JC unayknuu. 3akoH 1
AJIEKTpOMAarHuTHOM uHayKuuu dapanes
7 JlaGopaTtopHas padota «lccnenoBaHue siBJICHUS 1 1 bubnunoreka [JOK
3NIEKTPOMArHUTHOM UHIYKIIN https://m.edsoo.ru/ff0cal50
NunyktuBHOCTS. SBRenue camonnaykuuu. IC
8 CAaMOMHIYKIIUU. JDHEPTHUSI MAarHUTHOTO ITOJISI 1 bubmorexa LIOK
VI, P https://m.edsoo.ru/ff0ca600
KaTYIIKU ¢ TOKOM. DJIEKTPOMarHuTHOE Mo
TexHuueckue ycTpoilcTBa U UX NPUMEHEHHE:
9 MMOCTOSIHHBIE MArHUTBI, JIEKTPOMArHHTHI, 1
AJIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS IeYb
10 O6o06maromuii ypok «MarHuTHOE ToJIe. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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3HeKTpOMaFHI/ITHa$I HWHIAYKOUSI»

https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padora o teme «MaraHuTHoe ToJie.
DNeKTpOMarHuTHas UHIYKLHS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYECKHE KOJICOAHNS.
I"apmonmnyeckue konedbanus. YpaBHEHHE
rapMoHHuYecKkux kojebanuii. [Ipespaienue
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHM rpy3a Ha
HHUTHU OT OAJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbubin koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
KoJIeOaHUAMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
UJeanbHOM KOoJieOaTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraicHue 0 3aTyXarONIMX KOJICOAHUSX.
BBIHY)KICHHBIC MEXaHUICCKUE KOJICOAHHMSI.
Pe3onanc. BeIHYX/IeHHBIC 2JICKTPOMArHUTHBIC
KoJeOaHus

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

17

[Tepemennbid Tok. CUHYCOUIAIbHBIA IEPEMEHHBIA
TOK. MOITHOCTh EPEMEHHOTO TOKA. AMIUIUTYTHOE
U JCUCTBYIOIIEE 3HAUEHHE CUJIBI TOKA U
HaMPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmarop. [IpousBoacTso, nepenava u
noTpebIeHne IEKTPUIECKON SHEprun

19

yCTpOfICTBO H MPAKTUICCKOC MPUMCHCHUC
QJICKTPUYICCKOTO 3BOHKA, 'CHEpATOpa IICPEMCHHOT'O
TOKa, JIMHUMN QJICKTPOIICpCaayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PHUCKHA IIPpU TPOU3BOJACTBC
QJICKTPOOHCPIUH. KyJ'IBTypa HCIIOJIB30BaHUA



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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3JIEKTPOSHEPIUHU B IOBCEIHEBHOUW KU3HU

MexaHuveckue BOJHBI, YCIIOBHS paCIIPOCTPAHECHHUS.

bubmuoreka [JOK

21 [Tepuoa. CxopocTb pacipoCTpaHEHUs U JUTMHA https://m.edso.ru/ffoccasA
BOJIHBI. [lonepeunblie U IpOAOIbHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa bubnuorexa [JOK
toHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNEeKTpOMarHUTHbIE BOJIHBI, UX CBOUCTBA U bubnuorexa [JOK
ckopocTb. [IIkana 31eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIUIIBI paANOCBA3U U TeNeBUACHUA. PazpuTue
CpeACTB cBsi3U. Pannonokanms
bubmmoreka [{OK
25 KonTponbnas pabora «Konebanust u BOJHBD httos://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPaHEHNE CBETA B
26 OJTHOPOIHOM cpene. TouedHbIl UCTOYHHUK CBETA. bubmorexa OK
https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpaxxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubnuoreka [IOK
[TocTpoenne n300pakeHUH B TIIIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBera. [lonmHOE BHYTpEeHHEE
28 oTpaxxenue. [IpenensHbIW yroJ MoIHoTo Bubmmorexa [JOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKCHHUS
29 JlaGopaTopHas pabora «3mMepeHne noxkazaress bubnuoreka [JOK
MPETOMJICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHUl B JIMH3E. bubnnoreka [JOK
dopmyra TOHKOH JIMH3bL. Y BEJINYCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas padota «MccnenoBanue CBONCTB
M300paKeHU B INH3AX)
Hucnepcus ceeta. CloXXHBIM cocTaB 6€10ro cBera.
32 LBer. JlabopaTopHas pabora «Habmonenue
JHCIIEPCUU CBETa»
33 Wntepdepentus ceera. udpakius cera. bubnuorexa [IOK

HudpaxironHas pemeéTka

https://m.edsoo.ru/ff0ced22
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[Tonepeunocts cBETOBBIX BOJH. [lonspuzanms

bubmuoreka [JOK

34 CBETa https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpUOOPHI M YCTPOICTBA U YCIIOBUS UX
0€3011aCHOTO PUMEHEHUS
I'paHn1IBI TPUMEHMMOCTH KJIACCUYECKON MEXAHUKH.
36 [Toctynatel crienquagTbHOW TEOPHU brbmmorexa LOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHNE bubnnorexa [JOK
BPEMEHH U COKpALICHUE JITTNHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMNYIbC PEIISITHBUCTCKOW YaCTHIIHI.
38 CBSI?I;)I) MAacchl ¢ :}a,HeprI;IeI/fI/I HUMITYJIECOM. SH;)FI/M Bubnuotexa LIOK
https://m.edsoo.ru/ff0cfc68
TTOKOSI
39 KonTponsnas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIIEIMATIBHON TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna I1nanka. DHEprust 1 UMITYJIbC bubmuorexa [JOK
dboToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U uccienoBanre Gotodddexra. ONbIThI bubnuoreka [IOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTodrhdekra. YpaBHeHHe DUHIITCHHA IS bubnuoreka [JOK
dbotorddekra. «KpacHas rpanuiay Gororddexra https://m.edsoo.ru/ff0d015e
43 JHaBneaue cBeta. Onbitel I1. H. JIeOGenena. bubnmuoreka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue yCTpONHCTBA U MPAKTUYECKOE
44 npuMeHeHue: poTorneMeHT, PoToaaTUuK,
coJiHe4Hast OaTapesi, CBETOIUO/T
45 Pemenue 3amau no reMe «91€MEHTHI KBAHTOBOH bu6mmoreka [JOK
ONITUKW» https://m.edsoo.ru/ff0d0302
46 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo bubnunoreka [JOK
paccestHuro a-uyactull. [lmanerapHas Moaens aroma https://m.edsoo.ru/ff0d091a
47 [Tocrynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa
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48

W3nyuenue u noronieHue (poToHOB MU IEPEXoe
aToMa C OJJTHOTO YPOBHS SHEPIHH HA ApYrou. Busl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BounnoBsie cBOMCTBA yacTull. Boisiabl ne bpowiis.
KopnyckynspHo-BoaHOBOW Ayann3M. CHOHTaHHOE
Y BBIHYX/JICHHO€ U3JTy4CHHUE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OtxkpeiTie paguoaktuBHOCTH. OnBITEI Pe3epdopaa
IO OIPEJIETIEHNUIO COCTaBa PaJHOaKTHBHOTO
W3ITYYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaowuicTBa anbda-, 6era-, raMmMa-u3IydeHuUsl.
Bmmsguane PaanOaKTUBHOCTH HaA JXKUBLIC OPraHU3MbI

52

OTkpbITHE IPOTOHA U HEUTpoHa. V30TombI. Asbda-
pacnaj. DJIeKTPOHHBIW U TTO3UTPOHHBIH OeTa-
pacnaz. I'aMma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3W HYKJIIOHOB B szpe. SInepHble
peakuuu. Snepasid peakrop. [Ipodiemst,
MIEPCIIEKTUBBI, DKOJIOTHYECKUE ACTIEKTHI ICPHOU
SHEPreTUKU

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

54

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.
MeToapl HaOMIOACHUS U PETUCTPAITUN
aJIEeMEHTapHBIX YacTuil. Kpyribrii cTou
«DyHnamMeHTalbHbIE B3aUMOACUCTBUSA. EAMHCTBO
(hbM3UYECKOU KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BuTHsa actpoHomuu. [IpuknaaHoe u
MHPOBO33PEHUECKOE 3HAaUCHUE acCTpOHOMUHU. Buj
3BE3nHOTO Heba. Co3Be3aus, SIpKUe 3BE3IbI,
IUTAHETHI, NX BUAUMOE aBHkeHne. CoaHeuHas
cucTeMa

56

Connue. ConHeuyHast akTUBHOCTB. McTounnk
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE31bI
[JIABHOM TOCIIEN0BATEIbHOCTA. BHyTpeHHEE



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

ctpoenue 38€31. COBpeMEeHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3BoJronu CoJiHLA U 3BE3]

58

Mneunsin [1yre — Hama ['anakruka. [losnoxenue u
nerokenne Counna B ['anaktuke. I'amakThku.
UYepHble ObIpel B sApax rajJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosemoro B3peiBa. PenukroBoe usnydyeHue.
MeraraiakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponbHas padoTta «1eMEeHTh aCTPOHOMHUU U
acTpOPU3UKNY

62

O6o06maromuii ypok. Ponb ¢usuku u acTpoHOMHHU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COITMAIBHON 1
ITUYECKOU chepax AesITETHHOCTH YeTI0BEKa

63

O6o06maromuit ypok. Ponb u Mmecto pusuku u
ACTPOHOMHHU B COBPEMEHHOW HAYYHOU KapTHUHE
MHUpa

64

O6o06matomuii ypok. Ponb ¢uszuaeckoit Teopuu B
(bopMUpPOBaHHUYU TIPEACTABICHUHN O (PU3UICCKOM
KapTUHE MHpa

65

O6o06matromuii ypok. Mecto (pU3u4ecKor KapTHHBI
MUpa B 00IIIEM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUN O IPUPOIC

66

PesepBHbIil ypok. MarautHoe noiie.
DneKTpoOMarHuTHast MHIYKLHS

67

PesepBHblil ypok. OnTuka. OCHOBBI cieLIMaIbHON
TEOPUU OTHOCUTEIBHOCTH

68

Pesepnbrii ypok. KBantoBas ¢usuka. DneMeHThI
aACTPOHOMHUHU U aCTPOPUUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
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