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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o ¢usnke 6a30BOro YpoBHsI Ha YPOBHE cpelHero odrmiero odpa3oBaHus pazpaboTaHa Ha
OCHOBE IIOJIOKEHUH U TpeOOBAaHMH K pe3yiapTaTaM OCBOEHHUS OCHOBHOU 00pa30oBaTelbHON IPOrpaMMBI,
npencrasieHHbix B PI'OC COO, a taxke ¢ yuétoMm (enepanpHoi paboueil mporpaMMbl BOCHHTAHUS H
KOHIICIIIUH MpenojaBanus yaeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoit
®denepanny, peajin3yroIMX OCHOBHbIE 00pa30BaTElIbHbIE POTrPaMMBbI.

CopeprkaHue porpaMmsl 1o (GU3UKE HANpaBIeHO Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYYHON KAPTHHBI
mupa oOyuaromuxcss 10—11 kimaccoB mpu oOyueHnn ux (usmuke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeqaTeNbHOCTHOTO moxaxona. llporpamma mo ¢usuke coorBercTByer TpeboBanusim PIOC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, IPEIMETHBIM M METAalpeIMETHBIM pe3yiabTaTaM oOOydueHHus, a Takke
YUUTBHIBAET HEOOXOJIMMOCTh pEaU3allii MEXKIPEIMETHBIX CBsI3ed (U3UKU C €CTECTBEHHO-HAy4YHBIMHU
yueOHBIMH TpeaMeTaMHu. B Hell ompenensitoTcsi OCHOBHBIE LI€TU M3ydeHUs (DU3MKU HAa YPOBHE CPEIHETrO
oOuiero oOpa3oBaHus, MJIAHUPYEMbIE PE3YNIbTAaThl OCBOECHUS Kypca (DU3UKU: JTMYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [UIaHUpPyeMble pE3yIbTaTbl OCBOEHUS Kypca (GU3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

IpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®du3rka Kak Hayka 0 Haubosee oOIIMX 3aKOHAX MPUPO/IbL, BHICTYIAs B KauecTBE y4eOHOTO MpeaMera
B IIIKOJIE, BHOCHT CYIIECTBEHHBIN BKJAJ B CHUCTEMYy 3HaHUW 00 okpyxatomem mwupe. IIIKombHBI Kypc
(GU3MKN — CHCTEMOOOPA3YIOIIMA JIIsl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECcKUe
3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB M SBIICHUM, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, (hr3ndeckoi reorpadpuei
U acTpoHOMHeH. Mcnonp3oBaHME M aKTUBHOE NPUMEHEHHE (M3UYECKUX 3HAHUM ONpeAessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIUH B cepe SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOIyYCHHUS
HOBBIX MAaTEpUAJIOB C 33aJaHHBIMM CBOMCTBaMH M ApYyrux. V3ydeHune (U3MKU BHOCUT OCHOBHOW BKJIA[ B
(opMupoBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00ydaromuxcs, B pOPMUPOBAHUE YMEHUN TPUMEHSTh
Hay4HbII METOJI IO3HAHUsI ITPY BHITIOJIHEHUH UMH Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBy Kkypca pu3MKHM A7 YPOBHS CpPEeIHEro oOLIero oOpa3oBaHMs MOJIOKEH PsJl UAEH, KOTOpbIE
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypcC SIBJISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COAEPKUT
MaTepHall U3 BCeX pa3/iesoB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hell Martepuan Kypca (U3MKH OOBEIUHEH BOKPYT
¢u3nueckux Teopuid. Beaymum B kypce siBisieTcs popMHUpPOBaHHUE MPEACTABIECHUIN O CTPYKTYPHBIX YPOBHSX
MaTEepHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeamnoiaraeT UCIoyb30BaHUE I'YMAaHUTAPHOIO MMOTEHIIHANA
(Gu3n4YecKoOll HayKd, OCMBICIEHUE CBSI3M pa3BUTUSA (U3MKM C pa3BUTHEM OOIIECTBA, a TaKXe ¢
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IpoOIeMaMu.

Hoes npuxnaomnoti nanpagnrennocmu. Kypc GU3MKu npeznonaraeT 3HaKOMCTBO € LIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJOTUYECKUX NPUIJIOKEHNIN U3YyUEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peaan3yeTcs MOCPEICTBOM BBEAEHUS JIEMEHTOB COJAEP)KaHUS, MOCBAIMIEHHBIX
HKOJIOTUYECKUM MpPoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyXkAeHus MpoOIeM palMOHAIBLHOTO MPUPOIOTIONb30BAHUS U HKOJIOTMUECKONW O€30MaCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMU Kypca (HU3UKM Ha YpOBHE CpeIHero oOIIero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopun ((popMupoBaHHE NMPEACTABICHUN O CTPYKTYpe MOCTPOEHUS (PU3MUECKON TEOPUH, POIIH
(GyHJAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX IPEACTaBICHUAX O MPHUPOJE, TpaHULAX
MPUMEHUMOCTH TEOPH, JJIs1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U IPOIIECCOB).

CuCTeMHO-JICITETbHOCTHBIM TOAX0J B Kypce (HU3UMKU peaau3yeTcs IpexJe BCero 3a Cyér
OpraHu3alluK SKCIEPUMEHTANIBHOMN AesTeabHOCTH oOydaromuxcs. s 6a30Boro ypoBHsA Kypca (U3MKH —



3TO HCIOJIb30BaHUE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMMe 1o (HU3MKE OOBEAWHEHBI B OOLIMHA CHHCOK YYEHHUYECKUX NMPAKTUYECKUX padoT.
Bbienenne B yka3aHHOM IiepedHe Ja0OpaTOpPHBIX pPadOT, MPOBOJUMBIX JUI KOHTPOJISI W OICHKH,
OCYIIECTBIISICTC YYaCTHUKAaMH OOpa30BaTENLHOTO IpOIecca UCXOAS M3 OCOOCHHOCTEH IUIAaHMPOBAHUS U
ocHamieHus kaOuHera ¢usuku. Ilpu sTOM obOecreunBaeTcsi OBIAJCHHE OOYYAIOIMIMMUCA YMEHHUSIMH
MIPOBOJIUTh KOCBEHHBIE W3MEPEHHUs, HCCIEIOBAHUS 3aBHCUMOCTEH (HU3MUECKUX BEIMYUH M IOCTAaHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonpmoe BHUMaHME yaeNnseTCs PEHICHUIO pacy€THBIX W KadecTBEHHBIX 3aaad. [lpm stom uis
pacu€THBIX 3a/1a4 MPHUOPHUTETOM SIBIISIOTCS 337a4H C SIBHO 33/IaHHON (PM3UYECKON MOEIBIO, MO3BOJISIOIINE
MIPUMEHSTh U3YYEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zesa Kypca, Tak U HHTETpUpPYs 3HAHHUS
U3 pa3HbIX pa3nenoB. J[Is KadecTBEHHBIX 3alad HPUOPUTETOM SIBIISIIOTCS 3aJaHUSl Ha OOBsICHEHHE
MPOTEKaHUs (PU3MUECKUX SBJIICHUN U MPOIIECCOB B OKPY)KaroOIlel *KU3HHU, TpeOyrole Bpioopa Gu3ndecKoi
MOJICJH JJISl CUTYaIliH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu PI'OC COO k maTepHaIbHO-TEXHUYECKOMY OO0€CIeUeHHUI0
y4eOHOro Tpoiiecca 6a30BbIil ypOBEHb Kypca (M3UMKU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHuUs JOJDKEH
M3y4aThCsl B YCIOBHAX IMPEIMETHOTO KaOWMHeTa (PU3MKM WM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIa. B KabuHeTe PU3nKu JOHKHO OBITh HE0OX0aUMOe J1abopaTopHOE
000pyJI0BaHUE ISl BBITIOTHEHHS YKa3aHHBIX B MPOrpaMMe N0 (pr3uKe yICHHIECKHX MPAKTUYECKUX PadoT |
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTparoHHOE 000pyIOBaHWE (GOPMHUPYETCS B COOTBETCTBHHM C IMPHHIMIIOM MHHHUMAIIbHOW
JOCTAaTOYHOCTH M O0OECHeYMBAeT MOCTAHOBKY IIEPEUUCICHHBIX B TpOrpaMMe IO (HU3UKE KITFOYEBHIX
JTEMOHCTpAIMI [T UCCIETOBAHNS N3YJaeMbIX SIBJICHUH W MPOIECCOB, IMITMPHUECKUX U (PyHIAaMEHTaIBHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe oOOpymoOBaHHE MJIsi YYECHUYECKHUX TPAKTHYECKUX padboT Qopmupyercss B BHIE
TEMaTUYEeCKMX KOMILIEKTOB U oOecreunBaeTcs B pacyére OJHOrO0 KOMIUIEKTa Ha JBYX OOydaroIuxcs.
Temarnueckne KOMIUIEKTHI J1JaOOpaTOPHOro OOOpyIOBaHUS JOJDKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIOJIb30BAHMU aHAJOTOBBIX M IIU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENLHBIX CUCTEM B
BHJIe IU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMH IEJISIMU U3y4eHUs (PU3HKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue HHTEpeca U CTpeMJieHUS OOy4aroUuMXcsi K HAy4YHOMY HU3YYEHUIO MPUPOIBL,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHUE NPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUsA U (OPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIHUM SIBICHUSM;

¢ (opmupoBaHHE HAYUHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa U3y4yeHUs] OCHOB CTPOCHHSI MAaTEPUH U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMEHHI OOBSICHATH SIBICHUS C MCIOJIb30BaHUEM (PU3MYECKUX 3HAHUN M HAYUHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHue mnpeacTaBieHUl 0 poiu GUMKU U1 PA3BUTHUS JIPYTHX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJOTHH.

JlocTikeHHe 3THX Lienell o0ecrieunBaeTcs peleHreM cielyolIiX 3a1au B Ipolecce U3y4eHus Kypca

(bu3MKN Ha YPOBHE CpeTHEro 001Iero 0opazoBaHus:

e npuoOpeTeHHe CHCTEeMbl 3HaHUI 00 OOIMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX,
BKJIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U DIIEMEHTHI
acTpodusuku;

e (dopMupoBaHME YMEHHMH TNPUMEHATH TEOPETHUYECKHE 3HAHMs I OOBSCHEHUS (PU3MUECKUX
SIBIICHUW B TIPUPOJIE U JUTS IPUHATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



® OCBOEGHHE CIIOCOOOB PEIICHHUs PAa3JIMYHBIX 33734 C SBHO 33JaHHON (PU3MYECKON MOJENbIo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/1aHUE (PU3MUYECKOW MOJENH, aJeKBAaTHON YCIOBHIM
3a/1a4y;
e [OHMMaHHEe (UIUYECKUX OCHOB W TPUHIMIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPENY;
® OBJQJICHHE METOJAAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSA M NPOBEACHUSI  (U3HUECKUX
OKCTIEPUMEHTOB, aHalM3a W HWHTEpPHpeTanuyd WHPOPMALUHK, OIpPEIeIeHUs] JIOCTOBEPHOCTH
IIOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/JaHME YCIOBUM JUISI PAa3BUTUS YMEHUW MPOEKTHO-HUCCIIEIOBATEIBCKOM, TBOPYECKOM
NEeSITEIbHOCTH.
Ha usyuenue ¢gusuku (0a30BbIl ypOBEHb) Ha YPOBHE CpEeAHET0 001Iero oopazoBanus orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipennaraemselii B mporpamme 1no (u3MKe MepeueHb JaOOPATOPHBIX U MPAKTUUYECKUX padOT SBISETCS
PEKOMEHI0BaHHBIM, YUYUTENb JI€laeT BBIOOp MpoOBeleHUs 1a0OpaTOPHBIX PabOT M ONBITOB € YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaronIXCs.

COILEP KXAHUE OBYUYEHUA

10 KJTIACC

Paszpnen 1. @usuka 1 MeTOAbI HAYYHOI'0 ITO3HAHUSA

®du3snka — Hayka o npupoje. HaydyHnsle MeTobl TO3HAHMS OKpYyXarouero Mupa. Pons sxkcnepumenTa u
TEOPUHU B MPOLIECCE MTO3HAHUS TPUPOIbL. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (GU3NYECKUX SBJICHHA W TporieccoB. Haydnele rumotespl. @u3nuecKue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHINI COOTBETCTBUS.

Pons u Mecto ¢uzmku B GOpMHPOBAHUM COBPEMEHHOW HAaydyHOW KapTHHBI MUpPA, B MPAKTUYECKOU
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmKeHHE. OTHOCUTENIBHOCTh MEXaHMuYecKoro JBumxkeHus. Cucrema oTcuéra.
Tpaekropus.

[lepemerienue, cKOpocTh (CpenHsis CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHalbHOM
TOYKH, UX MPOCKIIUU HA OCH CUCTEMBI KoopauHaT. CloKeHue nepeMeleHIi U CI0KEHHe CKOPOCTEH.

PaBHOMEepHOE M paBHOYCKOpEHHOE MpsIMONIMHEHOe ABIKeHue. ['paduku 3aBUCMMOCTH KOOpPJAWHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MEePEMEIICHUS MaTepruaibHOU TOUKH OT BPEMEHHU.

CBoOoiHOE MazieHne. Y CKopeHrne CBOOOHOTO MaIeHus.

KpuBosmueiiHoe aBmxeHue. JIBuKeHWe MaTepualbHOW TOYKM MO OKPY)KHOCTH C MOCTOSIHHOM IO
MOJYIII0O CKOPOCTBIO. YTIOBasi CKOpPOCThb, IHHEWHas ckopocTh. Ilepmon u dactoTa oOparieHwus.
LlenTpoCTpeMHUTENIBHOE YCKOPEHHUE.

Texnuyeckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETD, TBMKCHHE CHAPSA0B, IIEMHBIE U
pPEMEHHBIE TIEpeIayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, HILTIOCTPAIlUs KHHEMATHIECKUX XapaKTEPUCTUK TBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.



Habnronenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOHOTO MaJICHHUS.

HanpaBiieHne ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHrne HepaBHOMEPHOTO JBUKEHUSI C LIENIbIO OIIPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOILIEHUSI MEXKIY IMYTSAMH, NPOUIEHHBIMU TEJIOM 3a IOCJEA0BATEIbHbIE PaBHBIC
IIPOMEXYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHON HYIIIO.

N3yuenune nBUKEHNs ApUKa B BA3KOU KHUJIKOCTH.

W3yueHne nBMKEHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. I1epseiii 3akoH HerotoHa. MHepranbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprnosuiuu cui. Bropoit 3axkon HeroToHa /17151 MaTepuaibHOU TOYKH.
Tpernii 3akoH HprOTOHA JU1s1 MaTEpUAJIBHBIX TOYEK.

3akoH BceMupHoOro Tarotenus. Cuna tsxectd. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenune. Bunpl Tpenus (mokos, ckoibxkeHus, kadyeHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEeHUSI U cwiia TpeHus nokos. Kosdduument tpenus. Cusia cOnpoTUBICHUS NPU JBHKEHUM Teja B
AKUJKOCTU WM rase.

[TocTynarensHoe ¥ BpamateabHOE ABUKEHNE aOCOIIOTHO TBEPAOTO TeNa.

MoMeHT cuiibl OTHOCUTENBHO OcH BpauieHus. [1nedo cuiel. YcnoBus paBHOBecHs TBEPAOTO Tela.

Texnuueckue ycTpoiicTBa M MPaKTHUYECKOE MPUMEHEHHUE: MOJIIMITHUKH, JBUKEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpLUH.

CpaBHeHME Macc B3aUMOJICUCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIiu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U M1aJICHUN.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPIAOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenus Opycka o HaKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3NHOBOM 00pasiie, OT UX
nedopmaruu.

HccnenoBanue ycaoBuid paBHOBECHs TBEPJOTO TeJA, UMEIOIIET0 OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenusn ¢ mexanuke

Nmiynsc MaTepuanbHO#l TOUKH (Tela), CUCTEMBI MaTePHANIbHBIX TOUYEK. VIMIyIbC CHIIBI U MU3MEHEHHUE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUs UMITylbca. PeakTHBHOE ABMKEHUE.

PaGota cuibl. MOIIHOCTE CHITBL.

Kunernueckas sHeprust MarepuanbHOM Touku. Teopema 006 N3MEHEHUN KHHETUYECKON SHEPTHH.

[TorenumaneHast »sHeprus. [loTeHuumanbHas »dHeprus ymnpyro Je(GOpMHUPOBAHHOM MPY>KUHBI.
[TorenmanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnumanpHble U HEMOTEHUUANbHBIE CHIIBL. CBs3b Pa0OTHl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM
MEXaHWYECKOHN SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPIUN.

VYnpyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHuyeckue ycTpolWcTBa M NMPAKTUYECKOE NPHUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBINA MHUCTOJIET,
JBUKCHHUE PaKeT.



Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIMATLHON PHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yuenne abCoNMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIbI C W3MEHEHHEM MEXaHMYECKON HHEpruM Teja Ha Mpumepe
PaCTsKEHHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. Moaeky/sipHas puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHbBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETHUYECKONH TEOpPUH M HUX OINbITHOE OOOCHOBAHUE.
Bbpoynosckoe asmxkenue. Juddysusa. Xapakrep IBUKEHUS U B3aUMOAECUCTBMS YacTHI] BellecTBa. Moaenu
CTPOEHUS ra30B, KUAKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE ATUX MOJEJEH.
Macca u pazmepsl mosekyn. Kosmuectso Bemectsa. [locrosanas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKONW TEOPHH HICaIbHOTO
ra3za. AOCOJIIOTHasI TeMIepaTypa Kak Mepa CpeaHeill KWHETUYEeCKOW SHEPruu TEeIUIOBOTO JBMKEHUS YacTHUIL
raza. Illkama temneparyp KenbBuHa. ['azoBeie 3akoHbl. YpaBHeHne MenneneeBa—Kaneiipona. 3akoH
Hanerona. W3omporeccsl B HAeaIbHOM Ta3e € IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
MIpe/ICTaBIeHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE AMCKPETHOE CTPOEHHE BellecTBa, (Gororpaduu MOJEKYlT OpPraHuYecKHX
COECIUHEHU.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MepeHHid 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEX/1y IApaMeTPaMU COCTOSIHUS Pa3peKEHHOTO Trasa.

Tema 2. Ocnogvt mepmoounamuku

Tepmoannamuueckasi cucreMa. BHYTpeHHSsST SHEprusi TEPMOJMHAMUYECKOW CHUCTEMBI M CHOCOOBI €€
n3Mmenenus. KonuuectBo Temnotsl v paboTta. BHyTpeHHss sHEprus 0JHOATOMHOTO HIealbHOTO Ta3a. Bussl
TEIUIONEepelayu: TEIUIONPOBOJAHOCTh, KOHBEKIMS, W3IydeHUE. YIelbHas TEIJIOEMKOCTh BEIIECTBA.
KonundecTBo TENIOTHI pH TeIUIonepeaaye.

[Tonsitue 06 agnabatHOoM mporecce. IlepBrlii 3akoH TepmoauHaMuku. [IpruMeHeHne nepBoro 3akoHa
TEPMOJAMHAMUKH K U3ompoueccam. ['padudeckas uHTEprpeTanus paboTsl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh POLIECCOB B IPUPOJIE.

Tennobie MamuHbl. [IpuHIMNGl AelcTBUS TeMIoBbIX MaimuH. [IpeoOpa3oBaHus SHEPIUU B TEIUIOBBIX
MmamuHax. Kosdounuent nosnesHoro aedctBus TermmoBoi mammubl. L{ukn KaprHo u ero koadduuueHT
MIOJIE3HOTO JAEUCTBUS. DKOJOTHUECKUE MPOOJIEMBbI TETJIOIHEPTe€THKY.

Texuuueckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHUE: IBUraTeh BHYTPEHHETO CropaHusi, ObITOBOM
XOJIOIMIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu



V3meHeHne BHYTpEHHEW >HEPruu Tejla IpU COBEPLICHUH pabOTHI: BBUIET NMPOOKU M3 OYTBUIKH MOX
JEWCTBUEM CKATOTO BO3lyXa, HarpeBanue 3(pupa B JaTyHHOU TpyOKe MyTéM TpeHHs (BUACOAEMOHCTPAIIHS).

N3meneHne BHyTpeHHEN dHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT Mo aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojienu napoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CrOPaHUsl, PEaKTHBHOTO JABUTaTEeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHoM TeIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHaeHcanus. Mcmapenne u kuneHue. AOCONIOTHasE W OTHOCHUTENIbHAS
BJIQXKHOCTB Bo3yxa. HacelleHHsiii nap. Y aenbHas TemioTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl
KUIIEHUS OT JIaBJICHMUSL.

Teépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONUST CBOMCTB KpHUCTAILIOB. JKuakue
kpuctayibsl. CoBpeMeHHble Marepuaibl. [lnaBnenue u kpucramiuzanus. YaeiabHas TEMJIOTa IUIaBICHUS.
CyO6numartusi.

VYpaBHeHUE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoiicTBa M NMPAKTUYECKOE MPUMEHEHHUE: TMTPOMETP U IICUXPOMETP, KAIOPUMETD,
TEXHOJIOTUU MOJIY4YE€HUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U MJIaBJIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. diekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

DJeKTpu3alusa Tel. OJIeKTpudeckud 3apsia. JlBa Buaa snexkTpuueckux 3apsiioB. [IpoBoaHuKH,
JURJIEKTPUKYU U TOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumoperictBue 3apsanoB. 3akoH KynoHna. To4edHbIN 3IEKTpUUECKUN 3apsil. DJICKTPUUYECKOE TOJIE.
HanpsbxkénHoctes  3nexkrpuyeckoro mnojis. llpuHnun cynepno3unmu  3JIEKTpUYECKUX MnoJied. JIuHum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratuyeckoro mousd. llorenuuman. Pasnocts mortenimanos. [IpoBomnuku u
JTURJIEKTPUKH B JIEKTPOCTATUUECKOM MoJje. JuanexkTpuueckas IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DneKTpo€MKOCTh IJIOCKOTO KOHJIEHCATOPA. DHEPrusl 3apsyKEHHOTO
KOHJIEHCATopa.

TexHuueckne  yCTpoMCTBA M MPAKTUYECKOE  MPUMEHEHHUE:  3JIEKTPOCKOI,  3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHUE AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpOUCTBO U IPUHLUIT AEHCTBUSA DJIEKTPOMETPA.

B3aunmMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DneKTpocTaTU4ecKas 3aluTa.

JIMAIIEKTPUKY B 3JEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOMIAAM TUIACTUH, PACCTOSIHUS MEXIY
HUMH U TUBIEKTPUYECKON MPOHUIIAEMOCTH.



OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. ITocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DneKTpuuecKuil TOK. YCIOBHS CYILIECTBOBAaHUS IEKTpUUecKoro Toka. Mcrounuku Toka. Cuna Toka.
[TocTostHHBIN TOK.

Hanpspokenue. 3akon Oma 1715 ydacTka Lemu.

DNEeKTpUYECKOE CONPOTHUBIECHUE. YJIeNbHOE CONpOTHBIEHUE BeulecTBa. llocienoBatenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTpOABMKYIlasi CUJIa U BHYTPEHHEE COINPOTUBJICHHE WCTOYHUKA TOKa. 3akoH OMa A MOJIHOU
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DONeKTpOHHAas MPOBOJUMOCTh TBEPIABIX META/NIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAIJIOB OT
temiieparypbl. CBEpXIPOBOJUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCcTBeHHass M MPUMECHAs MPOBOJAMMOCTH IMOJIYIpOBOAHUKOB. CBoiicTBa p—N-
nepexona. [loyrympoBoIHUKOBBIE TPHOOPHI.

DneKTpuyecKuil TOK B PAcTBOpax U pacillaBax 3JEKTPOJUTOB. DJIEKTPOJUTHYECKAs. AUCCOLMALIMS.
DIIEKTPOJIN3.

DneKTpUYeCKuid TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psia. Monnus. [Inasma.

Texnuueckne ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: aMIEepMETp, BOJBTMETp, peocTarT,
HUCTOYHUKHA TOKa, OJJIEKTPOHArpeBaTeNbHbIE INPHOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COMPOTHUBIIEHUS, BaKyYyMHBI JUOJ, TEPMHUCTOPbHl U (POTOPE3UCTOPHI, TMOJYIMPOBOTHUKOBBIM AHO,
rajabBaHHKa.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] LMJIMHIPUYECKUX IMPOBOAHUKOB OT JJIMHBI, IUIOIIAJN IMONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmenaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe m3MepeHune 3MeKTpoABKYIIEH cuibl. KOpOTKOe 3aMbIKaHME TaJIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OaHOCTOPOHHSSE TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeamerHbie CBA3U

N3ydenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YUETOM COJIEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle noHsamus, CBsI3aHHBIE C W3YYEHHEM METOJOB HAy4yHOTO TIO3HAHMS: SBJICHHE,
HayuyHbli (akT, runoresa, (QusMUecKkas BENMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHHWH, JWHEWHas ¢QyHKuus, mnapadoiia, rumepbona, HX
rpaduku U CBOWCTBA, TPUTOHOMETpPHUECKHUE (YHKIIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKLIUU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonocus: mexaHwmdeckoe ABW)KCHUE B KUBOUW mpuponae, MUdQy3us, 0CMOC, TEIIOOOMEH KHBBIX
OpraHu3MOB (BUbI TEIUIONEPEIaun, TEIJIOBOE PABHOBECHE), HIEKTPUUECKHUE SIBJICHUS B )KUBOU MIPUPO/IE.

Xumus: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpPHAS
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEM M Tra30B, JJIEKTPUYECKHE CBOMCTBA METAJIOB,
3NEKTPOJUTUYECKAS TUCCOLIMALMS, raJlbBaHUKA.

Teoepaghus: BIaXHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonoeus: ipeoOpa3oBaHUe JBIKEHUH C HMCIIOJIE30BAHHEM MEXAaHU3MOB, YUET TPCHHS B TEXHHKE,
MOIIMITHUKY, WCIIOJIb30BAaHHWE 3aKOHA COXPAHEHHUS HMMITYJIbca B TEXHHKE (pakera, BOJAOMET U JIPYTHE),
JIBUTATENb BHYTPCHHETO CTOPAHMUS, MapoBas TypOWHA, OBITOBOW XOJIOJUIBHUK, KOHJIUIIMOHED, TEXHOJIOTUH
MOJIyYCHHUS! COBPEMEHHBIX MATEpUAIOB, B TOM YHCJIE€ HAHOMATEpPUAIIOB, W HAHOTEXHOJIOTHH,
ANEKTPOCTaTUUECKasl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIM  MPHUHTED,
AJIEKTPOHArpeBaTeNbHbBIE TPUOOPHI, HIEKTPOOCBETUTEIHHBIE TPUOOPHI, TabBAHUKA.

11 KJIACC

Pazjen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocrostHubie MarHuThl. B3anMoneldcTBHE TOCTOSIHHBIX MArHuToB. MarnuTHoe mone. Bektop
MarHATHOM WHAYKIMH. lIpHHIMO Cynepno3WnMM MAarHWTHBIX IOJ€H. JIMHWM MarHWTHOM WHAYKIIHH.
KapTtuna nuHMI1 MarHUTHOM MHTYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarauTtHOe MOoJjie MPOBOJHHMKA ¢ TOKOM. KapTwHa NWMHWN WHIYKIIMA MarHUTHOTO TOJS JIJTHHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHMKA, KaTymKM ¢ TOkoM. OneiT Opcrena.
B3anmopaericTBre mpoBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHua, €€ Moayiab M HampaBjeHUE. J[BUKEHHE 3apsHKEHHOM YacTHUIBI B OJHOPOJHOM
MaraHutHoM noJie. Pabota cuner Jlopenma.

SIBrieHME ANEKTPOMArHUTHON MHIAYKIMHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIUHU. DJIEKTPOBUKYIIAs
CUJIa MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DIIEKTPOABWKYILAA CHJIA UHIYKUUHA B IPOBOJHUKE, IBHIKYILIEMCS
MIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TOJIE.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBIE€HUE CAMOMHAYKIIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHYKIIUH.

DHeprusi MarHUTHOTO MOJIsL KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJI€.

TexHnueckre ycTpoNCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHBbIE MArHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHue ANeKTPOMarHUTHOM MHAYKIIVH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIMHU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.



HccnenoBanue nefcTBUS NOCTOSSHHOTO MarHUTa HA PaMKy C TOKOM.
HccnenoBanue siBlIeHUS IEKTPOMarHUTHOM MHIYKLIHH.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbLE KONEOAHUSA

Konebarenpnass cucrema. CBOOOIHBIE MexaHWYecKue KojeOanus. [apMoHumdeckue KojaeOaHMs.
[lepuon, vacrora, ammuutyna u ¢asa kosieOanuid. [lpyxuHHBIM MasTHUK. MaTeMaTHYECKUN MasiTHUK.
VYpaBHeHHE rapMOHHUYECKUX KosiebaHuil. [IpeBpalienue sHepruy npu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B MICATHHOM KOJIeOaTeIbHOM
KOHType. AHaJIOTHUSI MEXKIYy MEXaHHMUYECKUMU M 3JIEKTPOMarHUTHbIMHU KosiebaHusimu. ®opmyna TomcoHna.
3aKOH COXpaHEHMsI SHEPTUU B UACATIbHOM KOJI€0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxawIUX KojieOaHUsIX. BrIHYyX/IeHHbIE MexaHndyeckue koiyiebanus. Pe3oHaHc.
BoIHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsL.

[lepemennbiii  TOok. CHHYCOUAANBHBIM TMEpeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO  TOKa.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IpousBocTBo, nepeaya U NOTpeOICHUE NEKTPUUECKON SHEPTUU. DKOJIOTHYECKHE
PUCKHU TPH MPOU3BOJACTBE MEKTpoldHepruu. KynbTypa HCIONb30BaHMS 3JIEKTPOIHEPIHMH B TOBCETHEBHOM
KU3HU.

TexHnueckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKHM 3BOHOK, TI'€HepaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HaGnrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOHBIC PJIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPSKEHHUS OT BPEMEHM) Ul 3JIEKTPOMATHUTHBIX
KoJIe0aHUH.

Pezonanc nmnpu mocCieOBaTENIBHOM — COEIMHEHUM PE3UCTOpa, KaTYIIKM HMHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mojienb JIMHUM J1eKTpoIIepeayuu.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

HccnenoBanue 3aBUCUMOCTH IEpUOJia MajbIX KOJEOAaHUH I'py3a Ha HUTH OT JJUHBI HUTH U MacChl
rpysa.

HccnenoBanue NepeMEHHOTO TOKa B IIENMM M3 IOCIEA0BATENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyLIKU U Pe3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbLE 6OJIHbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpaHenus. [lepuoa. CkopocTh pacnpocTpaHEHUs U AJIMHA
BoJHBL [lonepeunslie u npooibHbIE BOJIHBL. HTepdepeHiys 1 qudpakius MeXxaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBHIE BOJHBI. YCJIOBHS M3JIYYEHHUs DJIEKTPOMArHUTHBIX BOJNH. B3anMHasg opueHTanus
BekTopoB E, B, V B anekrpoMarHuTHoi BojHe. CBONCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTpa)KEHUE,
npeaoMIIeHUe, noyisipu3anus, 1uppakuus, uarepdepernns. CKoOpocTh AEKTPOMarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpiMeHeHe 31eKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguoCcBs3U U TeneBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbI.

Texnuyeckne ycTpolWcTBa M NPAKTUYECKOE INPUMEHEHHE:  MY3bIKAJIbHBIE  MHCTPYMEHTHI,
yIABTPa3BYKOBasi JMAarHOCTUKA B TEXHUKE W MEIULMHE, pajap, paAuONpUEMHHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHCHUE TIOTIEPEYHBIX U MPOI0JIBHBIX BOJIH.

Konebuomieecs: Teo Kak HCTOYHHUK 3BYKA.

Habmoienue oTpaxkeHus U IPeIOMIICHUS MEXaHUYEeCKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiimi MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTON KOJICOAHHIA.

UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAXKEHHE, TMPEJIOMIICHUE, TOJSPHU3aLIUs,
T (paKus, HHTePPEPEHITUS.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpssMmonnHelHOE pacpoCTpaHEHUE CBETa B OJHOPOAHOM cpexe. JIyu cBera.
To4euHbIi HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300pakeHui B TUIOCKOM 3epKajie.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOJIFOTHBIN TOKa3aTesb npenomieHus. [lomHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIil yroil MoJTHOT0 BHYTPEHHETO OTPasKCHHUSI.

Hucnepcus cseta. CioxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparoniue u pacceuBaroniye JuH3bl. ToHKas nnH3a. DOKYCHOE PACCTOSIHME M ONTHYECKas Cuja
ToHKOM nuH3bL. [locTpoeHune n300pakeHUil B COOMpAIOIUX U paccenBaroImuX JuH3ax. Dopmyna TOHKOM
JIMH3EL. YBeandeHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas ontuka. WaTepdepentus cera. KorepeHTHblEe HCTOYHUKH. YCIOBUS HAOIIOACHUS
MaKCUMyMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOW KapTHHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. YcinoBue HaONIOAEHUS TJIABHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOT0 CBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpolcTBa U MpaKTHUECKOE MPUMEHEHHE: 0YKH, JIymna, (oToanmapar, MpoeKIMOHHBIN
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakinoHHas peréTka, MoJIIpOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHue, OTpaKEHUE U MperoMiieHre ceeta. OnTuueckue npudopbl.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIa.

Ha6nronenue natephepeHIiny cBeTa.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cniekTpa ¢ TOMOMIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3AX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI ClIENMAJILHOM TEOPHUH OTHOCHTEILHOCTH

I'panunel  OpUMEHMMOCTH — Kilaccudeckod — MmexaHuku. IloctymaTel  crenumanbHOW — TeOpuu
OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, NPUHLUI OTHOCUTEIBHOCTHU
OHHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPAILIEHUE JTTNHBI.



OHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €TO YACTOTON. DHEPTUsl K UMIYNbC (POTOHA.
OtkpbiTue M uccienoBanue ¢orodpdexra. Omnbitel A. I'. CroneroBa. 3akoHbl (oTodddekra.
VYpaBuenue DiiHimreliHa s Gotodddexra. «KpacHas rpanuna» Gotorddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHWMHMYECKOE IEHCTBUE CBETA.
Texauueckre yCTpOWCTBa W IMpaKTHUYECKOe MpUMeHeHHe: (oTorneMeHT, (HOTOAATYMK, COJHEUHAS
Oarapesi, CBETOIMOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbeiTel Pesepdopaa mo paccesauto o -dactuil. [lmanerapHas Mojenb
atoma. [loctynarel bopa. U3nyuenue u moriouieHre (OTOHOB IMpH IEPEXoje aToMa C OJHOTO YpPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHEKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJIA.
BonnHoBsie cBolicTBa yactull. Bosuel ne bpoiins. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.
TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPHUMEHEHHWE: CIEKTPaJbHbIH aHaMHW3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre ATUHBI BOJIHBI JIa3epa.
Habmronenue nuHeHyaTbIX ClIEKTPOB H3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Halnronenue nuHeHYaToro crekTpa.
Tema 3. Amomnoe sa0po
DKCIIEpUMEHTHI, JT0OKA3BIBAIOIIUE CIOXKHOCTh CTpoeHHs sapa. OTKpbITHE panoakTUBHOCTU. OMBITHI
Pezepdopna mo ompeneneHuio coctaBa paauoakTHBHOro u3iaydeHus. CBoiicTBa anbda-, Oera-, ramMma-
u3nydeHus. BausHue paauoakTHBHOCTH Ha )KUBbIE OPTaHU3MBIL.

OtkpeiTHe mpoToHA U HeilTpoHa. Hykmonnas monens siapa ['eiizenGepra—lBanenko. 3apsia sapa.
MaccoBoe uucio aapa. M3otonsl.

Anbda-pacnaa. DIEKTPOHHBI H  MO3UTPOHHBIM  OeTa-pacmaa. [‘amma-usznmydenwe. 3akoH
PaMOaKTUBHOTO pacmaja.

DOHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jleekt Macchl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peaktop. TepmosinepHblii cuHTe3. IIpoOraeMbl M MEpCHEKTUBBI SAEPHON HHEPreTHKH.
ODKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETHKHU.

3J'IeMeHTapHLIC YacCTUIbI. OTI(pBITI/IC MO3UTpOHA.
MeTtoasl HaGJ’IIO,[[CHI/IH " perucTtpanuu 3JICMCHTAPHBIX YaCTUII.
(DYH,Z[aMCHTaJ'ILHBIC B3aUMOAeHCTBHUI. EMUHCTBO (bH3H“ICCKOI>i KapTUHBI MUpa.

Texuuueckne ycTpoHCTBAa M NPAaKTUYECKOE NMPHUMEHEHHE: J03UMEeTp, Kamepa BuibcoHa, saepHbIN
peaktop, aToMHast Gomba.



Jlemoncmpayuu

CYETYNK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOEe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé€3anoro Heba. Co3Be3ausl, spKue 3BE3/1bl, ITIAHETHI, UX BUAUMOE JABH)KEHUE.

ConneuHas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3AbI, UX OCHOBHbBIE
XapaKkTepUCTUKHU.  JluarpaMma  «CHEKTpajbHBIM  KJIacC  —  CBETUMOCTb».  3BE3Ibl  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3]l TJIABHOM MOCIENOBAaTEIbHOCTH.
Buytpennee ctpoenue 3B€3a. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXkJAEeHUU U 3Botounn ConHua u
3BE3]1. DTamnbl )KU3HU 3BE3I.

Mnneunsiii [Tyt — Hama [Namaktuka. [lonoxenue u nmwxenne Comnnna B ["anaktuke. TUIBI TaTaKTHK.
PannoranakTukuy u kBazapsl. YEpHbIE ABIPHI B siApaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akoH Xa06na. PazOeranue ranmaktuk. Teopust bosbiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

MacmrtabHast ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPY)KEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs
ompe/ieNieHus] TOJOKEeHUs HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3ausi CeBepHOro
MOJTyIIapysi ¥ IpKUe 3BE3/IBI.

Ha6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponb pusuku u acTpoHOMHM B SKOHOMHUYECKOM, TEXHOJIOTHIECKOH, COIMMAIBHON M ATHYECKOU cdhepax
NeSITEIbHOCTH YEJIOBEKAa, POJib U MECTO (PU3MKU M aCTPOHOMHMHM B COBPEMEHHOW HAay4HOW KapTHHE MUDA,
posib ¢duznyecKoil Teopuu B (POPMUPOBAHUU MPEACTABICHUN O (GU3NYECKOW KapTHHE MHpa, MECTO
¢busznyecKkoil KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTaBICHUA O
MIPUPO/JIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisercs ¢ yu€ToM CoepKaTeabHbIX
MEXIPEIMETHBIX CBsI3el C KypcaMH MaTeMaTUKU, OUOJIOTHH, XUMUH, reorpaguu U TEXHOJIOTHUH.

MedsicnpeOomemnuvle noHamus, CBsI3aHHBIE C HM3YYEHHEM METOJOB HAay4yHOTO TMO3HAHHS: SBJICHHE,
HayuyHbli (akT, runoresa, ¢Qu3MUecKkas BENMYMHA, 3aKOH, TEOpHs, HaONIIOJEHUE, OSKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJECIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHI, TPUTOHOMETpHYECKHE (DYHKIUHU: CHHYC, KOCHUHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKIUH HA OCH
KOOpAMHAT, CJOXEHHWE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTApHbIX (YHKUUH, TMpPU3HAKK TMOJ00US
TPEYroJIbHUKOB, ONpeeIeHNE TUIOIAAN TUIOCKUX GUTyp U 00bEMa Tel.

Buonoeusa: >nextpudeckue sBIeHUs B )KMBOI MpuUpoe, KoebaTenbHble IBUXKEHUS B )KUBOM MpHpOJE,
ONTHUYECKHUE SIBJICHUS B )KUBOU NPUPOJE, NEHCTBUE paAUALN HA )KUBBIE OPTAHU3MBI.

Xumusa: CTPOEHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHuUs KPUCTAIUIMYECKON PEIIETKHY, CTIEKTPaIbHBIN aHAIN3.

T'eoepaghus: MarHUTHBIE TIOJTIOCA 3€MITH, 3aJI€)KU MAarHUTHBIX pyA, (GOTOChEMKA 3eMHOM MOBEPXHOCTH,
IIpeJICKa3aHue 3€MIIETPSICEHUM.



Texnonoeus: JNMHAMA  DJIEKTPONEpEAAd, TIE€HEPATOP IEPEMEHHOIO  TOKAa, JJIEKTPOJBMIaTEllb,
WHAYKIIMOHHAs TeYb, pajnap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-nedb, MpoeKIMOHHBINA
anmnapat, BOJIOKOHHAsl OIITHKA, COJIHEUHas OaTapes.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA30BAHUS

OcBoenue yuebHoro npeamMera «Pu3nka» Ha ypoBHE CpefHero oduiero oopasoBanust (6a30BbId YPOBEHbD)
JOJDKHO 00ecCIeYnTh JOCTWIKCHUC CICAYIOIIMX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX W MPECAMCTHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PEe3yabTaThl OCBOCHUS y4eOHOTO mpeamera «DU3nKa» JOKHBI OTPAKATh TOTOBHOCT H
CIIOCOOHOCTh 00YYarOLIMXCSl PYKOBOJCTBOBAaTbCA CGHOPMUPOBAHHON BHYTPEHHEH MMO3UIMEN JIUYHOCTH,
CUCTEMOW IICHHOCTHBIX OpHUCHTAIMW, TIO3UTUBHBIX BHYTPEHHUX YOEXKJICHUU, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, paCIIMPEHHE JKU3HEHHOTO OIBITA M  OIBITa
JESITEILHOCTH B TIPOIIECCE peaTn3allid OCHOBHBIX HAINPABICHUA BOCIHMTATEIBHOW JEATEIHHOCTH, B TOM
YHCIIC B YaCTH:

1) rpaaaHcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKOU MO3UITUN 00YJAOMIETocs Kak aKTUBHOTO M OTBETCTBCHHOTO HWJICHA
POCCHICKOTO 00111eCTBA;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U IEMOKPATHYCCKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JCSATEILHOCTh B MHTEpECaX TPaXkJIaHCKOTO OOIIeCcTBa, y9acTBOBATh B
CaMOYyIpaBJICHHH B 00pa30BaTEIbHOM OpraHN3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMH HHCTHUTYTaMH B COOTBETCTBHH C MX (QYHKIUSIMH H
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NESITETHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIUTAHMUSI:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXAAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

[IEHHOCTHOE OTHOIICHUE K TOCYIApCTBEHHBIM CHMBOJIaM, IOCTH)KCHHUSIM POCCHUHCKHX YYEHBIX B
006sacTi (HU3UKH U TEXHHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMSI, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEHICHHsS, OPHEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YKCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOEC OTHOIICHWE K MHpY, BKIIOYas OCTETUKY HAy4yHOrO0 TBOPYECTBA, IPHUCYILIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pas3auuHbiM cepam mpodeccuoHaNbHON AEATeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(Gu3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOP Oyaymield mpodeccuu U pearr3oBBIBATH
cOOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caM000pa30BaHUIO B 001acTH (U3UKH Ha MPOTKEHUH
BCEU JKM3HU;

6) IKOJIOrHYeCKOro BOCIIMTAHMA:

c(hOPMUPOBAHHOCTH JKOJIOTHYECKON KYyJIbTYPBI, OCOZHAHHE TJI00ATHLHOTO XapaKTepa IKOJIOTHYECKUX
npobinem;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUN B OKpYKalIleid cpeie Ha OCHOBE 3HAHUS IeJiei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIMPEHUE OMbITA JSSITEIBHOCTH SKOJOTMYECKOW HANPABICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUIMA
no ¢usuke;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO — Pa3BUTHUS
¢u3nveckoil HayKu;

OCO3HAHHE IICHHOCTU HAy4YHOHW JEATeNIbHOCTH, TOTOBHOCTh B TIpolecce H3YueHHs (U3UKU
OCYIIIECTBIISAITH MPOCKTHYIO U MCCIICOBATEIBCKYIO JCATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBEpPCAJIbHbIE YueOHbIE e CTBUS
Ba3oBble jornueckue aecTBus:

CaMOCTOSITENIHHO (DOPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETISATh 1EH JAITeIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX IOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH Y MIPOTUBOPEUUS B paCCMATPUBAEMBIX (DU3NUYECKUX SBICHUSAX;

pa3pabaThiBaTh IUIaH pEUICHUS MPOOJEeMbl ¢ YYETOM aHajdu3a HUMEIONIUXCS MaTepuajbHbIX H
HEeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITEIHHOCTh, OIEHWBATh COOTBETCTBHE PE3yIbTAaTOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPJAMHUPOBATH U BBHITIOJHATH Pa0OTY B YCIOBHUSX PEATHHOTO, BUPTYAIHPHOTO M KOMOMHHPOBAHHOTO
B3aMMOICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIIETh HAyYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOJaMU (PU3HUECKOM HAYKU;

BIIAJIETh HABBIKAMU Y4e€OHO-MCCIIEIOBATENbCKOW U TMPOEKTHOM AESITeTbHOCTH B 00yacTH (U3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IIOHMCKY METOJOB pelleHus 3agady (U3H4ecKOro
COJIepKaHUs, IPUMEHEHHUIO PA3JIMYHbIX METO/I0B [TO3HAHHUS;

BJIAJICTh BHJAMM  JI€ATEIBHOCTM IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEPHPETalNH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYallUAX, B TOM YHCJIE MPU CO3/IaHUU YUeOHBIX
MPOEKTOB B 00J1aCTH (DU3UKH;

BBIABJISITH IIPUYMHHO-CIICJICTBEHHBIE CBSI3M W AKTyaJIM3UPOBATh 3a/ady, BBIJIBUTaTh TUIIOTE3y €€
peuieHusi, HaxOIWThb AapryMEHThl Ul JIOKAa3aTeNbCTBA CBOMX YTBEPKIACHUM, 3a/aBaThb MapaMeTpbl M
KPUTEPUU PEILLICHHUS;

AHAJIM3UPOBATh IOJIYUCHHBIE B XOJE PELICHUs 3aJaud pe3ylbTaTbl, KPUTHUYECKH OLICHUBATh HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON IESTEIBHOCTH, B TOM YHCIIE TIPU
W3Y4YEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, TTPEAJIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 3a]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH TMOJY4YeHUs HHPOpMAIUH (U3NYECKOTO COJEpKaHUsS M3 UCTOYHHKOB DPAa3HBIX
TUTIOB, CAMOCTOSITENIFHO OCYIIECTBIIATh MOUCK, aHAIH3, CUCTEMATHU3AIMI0 U UHTEPIIPETALNI0 HHPOPMAIUH
Pa3IUYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;

WCIOJIb30BaTh CpeACTBa HWH(MOPMALMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTUW B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AIIMOHHBIX 3a]1a4 C COONIOJICHHEM TpeOOBaHUN IPTOHOMUKH,



TEXHUKH OE30MaCHOCTH, THUTHEHBI, pecypcocOepexeHus, TMPaBOBbBIX M JTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHOK OE30MMaCHOCTH;

CO37aBaTh TEKCTHl (PU3UYECKOTO COACPKAHUS B PANIMUHBIX QopMmMaTax C Y4ETOM HA3HAYCHUS
nHGOpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpask ONTHMAIBHYIO (OPMY MPEICTABICHUS M BU3YaTU3aI[IH.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU AEATEIBHOCTH,

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBO TOUKY 3pEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBHIA C y4€TOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
KaXKJIOTO WIE€HA KOJJIEKTUBA;

MPUHUMATh LEIH COBMECTHOM JeSATENIbHOCTH, OPraHU30BbIBATh U KOOPAUHHPOBATH JIEHCTBUS MO €€
JOCTUKEHUIO: COCTAaBJIATh IJIaH JCHCTBUH, pacnpeaessTh PO ¢ Y4€TOM MHEHHMM y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa M KaXJOT0 yJacTHMKA KOMaHAbl B OOIIMI pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OIICHUBATh UAEU C MMO3UIIMU HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHUBHOE CTPATErMUECKOE€ TIOBEJIEHHE B PA3IMYHBIX CHUTYalUsAX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble YHHBepPCaJbHbIE YUeOHbIE 1elCTBUS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBbHYIO JEATENHOCTh B 001acTh (U3UKH U aCTPOHOMHUH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIBHO COCTaBIIAThH IIAH PEIIeHUs] pacuETHBIX M KAU€CTBEHHBIX 3a7ay, IJIaH BBIMOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHU;
JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEICHHUE;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco6cTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO APYIAULIUU B 00J1aCTH (PU3UKH, TOCTOSHHO MOBBILIATD
CBOI1 00pazoBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNbTATOB IIEIISIM;
BIIQJIETh HAaBBIKAMU [IO3HABATENbHOM pe(IEeKCHd KaK OCO3HAHUSI COBEpIIAEMbIX JEHCTBUU U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,
MCIO0JIb30BaTh MPHUEMBI pe(IeKCHU ISl OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OILEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B mporiecce mocTHKEHUST JIMYHOCTHBIX PE3YABTATOB OCBOCHHS MPOrPaMMBI MO (PU3UKE AN YPOBHS
cpenHero oOmiero oOpa3oBaHHs y OOYYalONIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIA HHTEIIIEKT,
MIPEoIararonuii copMHpPOBaHHOCTE:



CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHHUE, BUMAETH
HaIpaBJICHUS PA3BUTUS COOCTBEHHOW IMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHNUS, BKJIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIIMOHAIBHBIM M3MEHEHHUSM M TMPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMIEH CTPEMIIEHHE K JIOCTMIKCHUIO IENM M YCIEeXy, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOAS U3 CBOMX BO3MOKHOCTEH;

HMITATHH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €TO
IIPU OCYIECTBICHUH OOIIECHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIECHUS C JPYTUMH JIOABMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3pemaTb KOHPIUKTHI.

MNPEJIMETHBIE PE3YJbTATHBI

K xonmy oOyuenust B 10 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaKaThb
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3MKH B (HOPMHUPOBAHUM COBPEMEHHOW HAydyHOU
KapTHUHBI MUPa, B PA3BUTUN COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON JAEATENBHOCTH JIFOJEH;

VYUTHIBATh TPAHUIBI TMPUMEHEHHS] H3yYEeHHBIX (QU3NUECKHX MOJENel: MarepuaigbHas TOUKa,
WHEepIMagbHasg CHCTeMa OTCYE€Ta, aOCOIIOTHO TBEPAOE TEJO, WIICaTbHBIN Ta3, MOJEIU CTPOCHUsS Ta30B,
KUJKOCTEH U TBEPBIX TEJI, TOUCUHBIA dJIEKTPUUECKUM 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacro3HaBaTh (U3MUECKHE SIBICHHUS (MPOIECChI) U OOBSICHATH WX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KHHETUYECKOH TEOpHUH CTPOCHHUS BEIIecTBAa M AJIEKTPOJAWHAMUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEITHOE [BIXEHHE, CBOOOJHOE TMaJeHHE Tel, ABM)KEHHE IO OKPYXKHOCTH,
UHepLUs, B3auMoelicTeue e, nuddys3us, 6poyHOBCKOE IBUKEHHE, CTPOCHHE KUIKOCTEH U TBEPABIX TeEll,
n3MeHeHne o0bEMa Tel Mpu HarpeBaHUM (OXJIAXKICHHH), TEIUIOBOE paBHOBECHE, UCTIApEeHUe, KOHIEHC CallHs,
IUIaBJICHHUE, KpPUCTAUIM3allusl, KUIEHUE, BJIAKHOCTh BO3/yXa, IIOBBIIICHHE JaBJIEHUS ra3a IpU €ro
HarpeBaHWM B 3aKPBITOM COCYyJle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHHS Tra3a B H30Ipoleccax,
AIIEKTPU3ALIUA TN, B3aUMOJICHCTBHE 3aps/IOB;

ONHCHIBaTh MEXAHMYECKOE JBUKEHHE, HCMOJIb3ysd (U3NYECKUE BEIWYUHBI: KOOpJIWHATA, IYTh,
NepeMeIleHnue, CKOpOCTb, YCKOpPEHHE, Macca Tella, CUjla, HMIIYJIbC Tejla, KUHETUYecKas »JHEprus,
MOTEHIIMATbHAS DHEPrusi, MeXaHuuyeckas paboTa, MeXaHHYecKass MOIIHOCTH; MPH OMNHUCAHUU MPABUIBHO
TpakToBaTh (UBMYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYUH, WX OO0O3HAUCHHMS] M €IWHULBI, HAXOIUTh
(hopMyIibl, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OTHCHIBATh HM3yYCHHBIE TEIUIOBbIE CBOWCTBA TNl M TEIUIOBBIE SIBJICHHS, HWCIOJB3YS (U3MUYECKUE
BEITMYMHBL: JIaBJICHHUE Tra3a, TeMIlepaTypa, CpeaHss KUHETHYeCKas SHEPrusi XaoTHYECKOro JIBUKCHUS
MOJIEKYJ, CPEIHEKBAJpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI DHEPrus, pabora
ra3a, Ko3((UIUEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO JIBUTaTelNis; MpPU OMUCAHUHM MPABHIBHO TPAKTOBATH
(bu3MYeCKUi CMBICT HCIOJNB3YEMBbIX BEJIUYUH, WX OO0O3HAYEHUS U EIUHUIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHMUUHAM;

OTIMCHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M DJIEKTPUUECKUE SIBICHHS (TIPOIECCHI),
UCTOJNIBb3YS (PU3UYECKHe BETUYMHBI: DJICKTPUUECKUU 3apsijl, dJEKTPHUUECKOoe Moje, HampsKEHHOCTh MOJIA,
MOTEHIIMAN, PA3HOCTh TMOTEHIMAIOB; TMPU ONUCAHUU TPABUIBHO TPAKTOBaTh (PU3UYECKUM CMBICI
HCIOJIb3YeMbIX BENWYHMH, UX OOO3HAUYEHHS WM EJAMHUIIBI; YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE IAHHYIO
(U3MUYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

aHAIM3UPOBATh (PM3MUECKUE TPOIIECCHl U SIBJICHUS, WUCMONB3Ys (DM3MUECKHE 3aKOHBI M MPUHIUTIBL:
3akoH BcemupHoro TsaroteHus, |, Il u Il 3axkonsr HeloTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOW DHEprHH,
3aKOH COXpaHEHUs UMIYJIbCa, IPUHIHUIT CYIEPIIO3UIUN CUJl, TPUHIIUI PABHOIPABUS MHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KHUHETUUYECKYI0 TEOPHUI0 CTPOEHHUs BEIlECTBAa, Ia30BbI€ 3aKOHbI, CBS3b CpeaHEH



KMHETUYECKOW HSHEPrHH TEIUIOBOTO JABFIKCHUS MOJICKYT C a0COJIOTHOW TeMIepaTypoul, MEepBbIA 3aKOH
TEPMOJMHAMMKY, 3aKOH COXpPAHEHMs D3JEKTPUUECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pasiauyarh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTW4YeCcKOe BBIPAKEHHUE M YCIOBHUS (TpaHUIBI, 00JIACTH)
MIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHLIUIBI ICHCTBUS MaIIMH, IPHUOOPOB M TEXHUYECKUX YCTPONCTB; Pa3IU4aTh
yCJIOBHA UX O€30MTaCHOTO MCIIOJIF30BaHMS B IOBCEAHEBHOM KHU3HH,

BBIIIOJIHATH SKCIIEPUMEHTBHI 110 UCCIIEOBAHNIO (PU3NYECKUX SIBJICHUN U IPOLECCOB C UCMOIb30BAaHUEM
NPSIMBIX M KOCBEHHBIX W3MEPEHUH, Mpu 3ToM (popMynarpoBaTh HpolieMy/3amady U THIOTE3y y4eOHOTo
OKCTIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO OOOpYJOBaHUS, TIPOBOJUTH OMBIT H
(hopMyIMpOBaTh BBIBOIBI;

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIE H3MEPEHHUs (HU3UYECKUX BEJIWYHMH, IMPH 3TOM BHIOMpPATH
ONTUMAJIBHBINA COCO0 M3MEPEHUs U UCII0JIb30BAaTh U3BECTHBIE METO bl OLIEHKH MTOTPEIIHOCTEN N3MEPEHUII;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MYECKMMH BEJIMYMHAMH C MCHOJIb30BAaHUEM MPSIMBIX
U3MEpEHUH, MPU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (PMKCHpPOBATH PE3Y/IbTATHI MOTYYEHHON 3aBUCUMOCTU
(u3NyecKuX BEIMYHH B BUJI€ TaOIUI U rpa(UKOB, AeaTh BBIBOJIBI 10 pe3yJbTaTaM HCCIEI0BAHMUS;

coOnrofaTh mpaBuiaa OE30MacHOrO TpyJAa IMPU MPOBEICHMM MCCIEAOBAHMNH B paMKax y4eOHOTro
OKCIEPUMEHTa,  y4eOHO-UCCIIEOBAaTEIbCKOM M IPOEKTHOM  JIEATENBHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacuéTHbIE 33a4 C SBHO 3a/IaHHOM (PU3MUECKON MOJEINblo, UCHONB3Ys (PU3NUecKre 3aKOHbI
Y IPUHLHIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1a4Ml BHIOMPATh (U3UYECKYIO MOJIEIb, BBIIEIATh (PU3NUECKHE
BEJIMYMHBI U (POPMYIbI, HEOOXOaUMBbIE NJIsl €€ pelleHus, MPOBOJAUTHh PacdyEThl U OLEHUBATh PEabHOCTD
MOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BEIHUNHBL,

peniaTh Ka4eCTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUMBYIO LIETIOUYKY PACCYXACHUI
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,;

WCIOJIb30BAaTh NpPU PEUICHUHM Y4YeOHBIX 3ajad COBPEMEHHble WH(OPMALMOHHBIE TEXHOJOTHH IS
MOUCKA, CTPYKTYpUPOBAHMS, WHTEpIpEeTalii U MPEICTaBICHUS Yy4eOHOW U HAYYHO-TIOMYJISIPHOMN
nH(pOpMaLlUY, TOJYYEHHOM U3 pa3NUYHbIX HCTOYHHKOB, KPUTUYECKH aHAJIM3UPOBATH IOIY4aeMYIO
nHpopMaIuio;

MPUBOJIUTH MPUMEPHl BKJIaJa POCCUHCKUX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BAaTh TEOPETHYECKHE 3HaHHUS N0 (U3MKe B TOBCEAHEBHOM KHU3HU i1 0OecredeHus
0€30MacHOCTH MpU 00paIleHUH ¢ MPUOOpPaMH U TEXHHUECKUMHU YCTPOUCTBAMU, IJIi COXPaHEHHs 30POBbS U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKaloIIel cpeje;

paboTaTh B IpyMIe C BHIMOJHEHUEM PA3IUYHBIX COLMATIBHBIX POJICH, MIAaHUPOBATH PAOOTY TPYIIIbL,
paIoHaJIbHO paclpeAesTh OO0S3aHHOCTH M IUIAHUPOBATh JAEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUSX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJIO0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.

K koniy oOyuenus B 11 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpPax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOUN HAyYHOU
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTUM, B IPAKTUYECKOMN AESATEIBHOCTU JIOIEH,
L[ETIOCTHOCTh U €IMHCTBO (DPU3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIBl TMPUMEHEHUS H3YyYCHHBIX (DU3MUECKUX MOJENed: TOYEUHBIM AIIeKTPUUECKUIA
3apsj, JTyd CBETa, TOUCYHBIM UCTOYHUK CBETA, JIepHAas MOJENb aToMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa
MIpH perieHny (PU3nIecKux 3a/1ad;

pacrio3HaBaTh (U3MYECKUE sBIEHHS (Tpolecchl)) U OOBSICHATh HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKU U KBAHTOBOM (PM3MKH: 3JIEKTPUUECKasi MPOBOIUMOCTb, TEINIOBOE, CBETOBOE, XUMUUECKOE,
MarHuTHOE JEHUCTBUSI TOKAa, B3aUMOJCHCTBHE MAarHUTOB, >JEKTPOMArHUTHas WHIYKIUs, JEWCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM M JABWXKYIIMICS 3apsi, SIEKTPOMArHUTHBIE KOJIEOaHUs U BOJHBL,
NpPSIMOJIMHENHOE PACIPOCTPAHEHHWE CBETa, OTPAXKEHHE, IpeloMJIeHHe, WHTephepeHIus, Iuppakuus H



MOJISIpU3allisl CBETa, AucIepcusi cBeta, (hoTodnekTpudeckuii d3pdext (dhoTorddekr), CBETOBOE IaBICHUE,
BO3HHMKHOBEHHUE JIMHEWYATOTO CIIEKTPA aToMa BOJOPO/Ia, ECTECTBEHHAS U HICKYCCTBEHHAS! PAIUOAKTUBHOCTD;

ONKCBHIBATh  W3yYCHHBIC CBOWCTBA  BEIIECTBA  (DJICKTPUYCCKHE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYI0 MPOBOJUMOCTD PA3MYHBIX CPENl) M AIIEKTPOMATHUTHBIE SIBICHUS (TIPOILIECCHI), HCIIOIb3Ys
¢u3nvecKkue BEIMYUHBL: AIIEKTPUYECKUN 3apsi, CHJIa TOKA, JJIEKTPHUECKOE HAIPSDKEHHE, HJIEKTPUYECKOe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, SJIEKTPOJABIKYIIAs CHia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJist, cuina Amrepa, cwia JlopeHma, WHIYKTUBHOCTh KATYIIKH, SHEPTUs JIEKTPUISCKOTO M MArHUTHOTO
MOJICH, TMepuox W 4YacToTa KojeOaHMi B KojeOaTeTbHOM KOHTYpe, 3apsii M CWiIa TOKa B IpoIecce
TapMOHUYECKHUX DIIEKTPOMATHUTHBIX KOJIeOaHWH, (DOKYCHOE PAacCTOSHUE M ONTHYECKAas CWJIA JIMH3BI, MPU
ONHMCAaHWK TPABUILHO TPAKTOBATh (U3MYCCKHIA CMBICI HCIOJBb3YEMbIX BEJIWYMH, WX OOO3HAYCHUS H
CIMHUIIBI, YKA3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUYCCKYIO BETUYMHY C JPYTUMH BEJIUYHHAMM,

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBICHHS M TIPOIECCHI, HCIOJB3YS (DHU3UUESCKUE BEIUIHHBI:
CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M 9acTOTA CBETA, PHEPTHsI M UMITYJIBC (OTOHA, TIEPUO]T
MoJIypaciiajga, SHEPrusi CBSI3M aTOMHBIX Sep, NPU OMUCAHWU MPABHILHO TPAKTOBATh (PM3MUCCKHIA CMBICI
UCIOJB3YyEMbIX BEJIMYUH, WX O0O3HAUEHHUS W EIWHHUIBI, YKa3bIBaTh (OPMYIIbI, CBA3BIBAIOIINE IAHHYIO
(GU3NIECKYIO BETMYUHY C IPYTMMH BEJTMUYUHAMH, BBIYUCIISATH 3HaYCHNE (DHU3UUECKOM BETMUUHBI;

aHAJTM3UPOBATh (PU3UUECKUE TPOIECCHl W SIBIICHHS, HWCIOJB3YsAd (DU3MUYCCKHE 3aKOHBI W TPUHITHUIIGL:
3akoH OMa, 3aKOHBI IOCIIEOBATEIHLHOTO W IMapaUIeIbHOTO COCIUHEHHS TPOBOJIHUKOB, 3aKOH JIKOyIs—
JleHna, 3aKOH AJIEKTPOMArHUTHON WHIYKIIMH, 3aKOH TPSMOJMHEHHOTO pacIpOCTpaHEHHs CBETa, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHeHWEe OuHImTEHHa st (oTodPdekra, 3aKoH
COXpaHEHHsI DHEPTUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPHUYECKOTO 3apsaa, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, TMOCTYNaThl bopa, 3ak0H paJMOaKTHBHOTO pacmaja, MpU 3TOM pa3indarh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHWE M YCJIOBHUS (TpaHUIBI, O0JIACTH)
MPUMEHUMOCTH;

OTIpENIENATh HAIPABICHUE BEKTOPA HHAYKIIMH MarHUTHOTO TIOJIsl IPOBOJJHUKA C TOKOM, CHJIBI AMrepa
u cwiibl Jlopenna;

CTPOMTH ¥ OTIMCHIBATh N300paKEeHHE, CO3/IaBaeMOE IJIOCKAM 3€pKajiOM, TOHKOW JIMH30M;

BBITIOJTHATH SKCIICPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UYECKUX SIBIICHUI U TPOIIECCOB C MCIIOJIL30BAaHUEM
NpSIMBIX M KOCBEHHBIX W3MEPEHUi: Npu 3TOM (popMmynupoBaTh mpobieMy/3aiady W TUNOTE3y y4eOHOTo
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO OOOpYJOBaHUS, IPOBOJUTH ONBIT H
(bopMyIHpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC HM3MEPECHUs (U3NYECKUX BEIMYMH, MPU 3TOM BBIOHPAThH
ONTUMAIILHBIN CIIOCOO U3MEPEHHS U MCIIOJB30BATh U3BECTHBIC METOIbI OIICHKHU TIOTPEITHOCTEH H3MEPCHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEJIIMYHMH C UCIOJH30BAHUEM INPSMBIX U3MEPECHUU: MPH ITOM
KOHCTPYHUPOBaTh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKHX BEIUYUH B
BUJIC TAOJIHIl U TPAPUKOB, JeIaTh BHIBOBI 10 PE3yJIbTaTaM UCCIICIOBAHHMS,

coOuroaTh mpaBwia OE30MACHOTO TpyJda IMPU TPOBEICHUH HCCICIOBAHUI B paMKax YdeOHOTo
IKCTIIEPUMEHTa,  Y4eOHO-UCCIENOBATCILCKOW ¥ MPOCKTHOW  JICATEIILHOCTH C  HCIOJB30BaHUEM
M3MEPHUTENBHBIX YCTPOMCTB U JIAO0OPATOPHOTO 00OPYIOBaHUS;

pemaTh pacu€THbIC 3a7a4Ml C SIBHO 3aJIaHHOW (PU3MUYECKOW MOJICIIBIO, UCTIOJB3Ys (PH3UUECKUE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHAllM3a YCIIOBUS 3a/1a4i BBIOUPATh (PU3MUECKYIO MOJIEINb, BBIICIATh (pU3HUYCCKHE
BEJIMYUHBI U (OpMyJIbl, HEOOXOMUMBIC Ui €€ PEUICHHS, MPOBOJUTH PACUYEThl M OICHHBATH PEabHOCTD
MOJIyYCHHOTO 3HaUeHUsI (PU3MYECKON BEJIINYHHBI,

pelaTh KaueCTBEHHBIC 3a/1a4M: BBICTPAMBATh JIOTHYECKH HETIPOTHBOPECUUBYIO IETIOYKY PACCYKICHHM
C ONOPOM Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUE SIBIICHUS;

UCIIOJb30BaTh MPH PEUICHUH YYeOHBIX 3a/lad COBPEMCHHBIC HH(OPMAIMOHHBIC TEXHOJIOTHUHU IS
MOWCKA, CTPYKTYPHUPOBAHMsI, HMHTEPIPETAlMU W TPEJACTABJICHUS YYEeOHOH W HAy4HO-TIOMYJISIPHOU
uHpOpMAIIMY, TOJYYCHHOW W3 Ppa3jIMYHBIX HMCTOYHUKOB, KPUTHUYSCKH aHAJIM3UPOBATh MOJYYaeMYIO
uH(pOpMaIINIO;



OOBSICHATH MPUHLUIBI JCHCTBUS MAIllUH, MPUOOPOB M TEXHUUYECKHX YCTPOWCTB, pazinyaTh YCIOBUS
ux 0€30I1acCHOTO MCIIOJIb30BaHMsI B IOBCEJHEBHOM KU3HU;

NPUBOANUTH MPHUMEPHI BKIJIAZAA POCCUHUCKUX M 3apyOeKHBIX Y4EHBIX-(U3UKOB B Pa3BUTHUE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUS IO (PU3MKE B TOBCEIHEBHOW JKHU3HM Ui OOECIEeUYECHHUs
0€30IMaCHOCTH MPH 0OpaIIeHuH ¢ TPUOOPaMU M TEXHUYECKUMHU YCTPOUCTBAMH, IS COXPAHEHUS 37I0POBbS U
COOITIOJICHHUS HOPM KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpee;

paboTarh B rpyIIie ¢ BHIMOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH, MJIaHUPOBATh PabOTy TPYIIIIEI,
palMOHAJIbHO paclpeAcsaTh OO0A3aHHOCTU M IUIAHUPOBATh JAEATEIbHOCTh B HECTaHAAPTHBIX CUTYalUsX,
a/IEKBaTHO OLICHUBATh BKJIAJ KaXJ10I0 U3 YUaCTHUKOB I'PYIIIIbI B PELICHHE pacCMaTpuBaeMOM pOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kontpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMU S
11 ®du3rKa 1 METOJbl HAYYHOTO TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHenMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 7
A https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 h tPtIszI:jI/(r)rTl.eeI:;(i.ru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuorexa [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBbT TEPMOTIHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK
' da30BbIC MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pazpea 4.

IJIEKTPOJIUHAMUKA



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

bubnuoreka [IOK

. 1
41 DueKTpocTatitia 0 https://m.edsoo.ru/7f41bf72
4.9 ITocTosiHHBIM 2neKTpUdYecKuil TOK. Toku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpepax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3aesioB U TeM nupposbIie
Ne n/mm P Konrpoubnsie | IIpakTnyeckue (ucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJAMHAMUKA
MaruautHoe nojue. DJIeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
59 MexaHW4ecKHe U 3JIEKTPOMArHuTHHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHOW TE€OpUHU 4 1 bubnuorexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHKU 6 bubmmorexa [JOK
' eMe oBom o https://m.edsoo.ru/7f41c97c
4.2 CTDocHIE ATOMA 4 bubmuoreka [JOK
' POCHHE aTo https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A1pO 5 bubnuorexa [IOK



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 pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTBl aCTPOHOMHU M aCTPOPU3UKU 7

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny 7

Paznean 6. OBGOBIIAIOIIEE IOBTOPEHUE

bubmmoreka [{OK
6.1 0600 4
OOIIAIONIEE TOBTOPEHIE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlata JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxa Konrpoibnsie | IIpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
1 ®duznka — Hayka o npupojie. Hayunble 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM
2 COBPEMEHHOM anquﬁ K(sz;I/IHIi MUpa, B 1 Brbmiorexa LIOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexanndeckoe aABmwkeHne. OTHOCUTEILHOCTD
3 MexaHI/I‘—IeCKOFOJjIBI/I}KeHI/ISI. [Tepemernienne 1 Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpPEHHUE
4 PaBHOMEpPHOE IPAMONIMHEWHOE IBUKEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubmuorexa [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe maseHre. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe npuxenue. prxenue 1 bu6mmoreka [JOK
MaTepHATLHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpunuun otHOcuTenbHOCTH ["anumes.
8 I/IiepLL:HaﬂbHHe cucrembl otcueta. [lepBbiit 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHiun cynepno3uimu
9 cui. Bropou 3akon HII)»IOTIiHa 11?1131 ’ ) 1 bubmmorexa [TOK
B https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCeMHUPHOTO TsAroteHus. Cumia 1 bubnmoreka [JOK

TAXKCCTHU. HepBasi KOCMHYCCKAsA CKOPOCThb

https://m.edsoo.ru/ff0c3d00



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
https://m.edsoo.ru/ff0c3d00

bubmuoreka [JOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpdunuent tpenus. Cuia
13 COHpOTEIBJIeHI/Iﬂ Hpql)/lq)I[BI/I)KeHI/II/II) Tena B bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTH WJIH Ta3e
[ToctynaTensHOE M BpalaTeIbHOE JBIKECHUE
14 a0COTFOTHO TBEPAOTO Tesia. MOMEHT CHIIBI. bubnuorexa [JOK
[Tiedo cuibl. YCiioBUsl paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepranbHONW TOYKH, CUCTEMBI
15 MaTepHuadbHbIX ToueK. Mmmynbe cuibl. 3akoH bubnnorexa [JOK
COXpaHEHHs UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
TIBIDKEHUE
PaboTa u moutHOCTH critbl. KnHeTnaeckas
16 sHeprus matepuanbHOi Touku. Teopema 06 bubmorexa LIOK
N https://m.edsoo.ru/ff0c4502
W3MEHEHWH KHHETHYECKOW SHEPTUU
[TorenumansHas sHeprus. [loreHunansHas
17 SHEPTHsl ynpyro nepopMupoBaHHOU bubmuorexa [JOK
npyxunbl. [ToTeHIMaTbHasS SHEPTHUS TEIa https://m.edsoo.ru/ff0c461a
BOJIM3H IOBEPXHOCTH 3eMIIH
[ToTreHanpHbIe ¥ HEMOTEHIIMATBHBIC CUIIBI.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
18 HSMCH:HI/ICM MexaHqucl:IKOI/f SHEPTUH bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKOHW SHEPTHH
JIaboparopHas pabota «VccienoBanue CBsi3u
19 paboThI CUJIBI C U3BMEHEHHEM MEXaHHYECKOU
SHEPIUu Tela Ha IpUMepe pacTsHKEHHs
PE3UHOBOTO JKI'yTa»
KonTtposnpHas pabota no teme «KnunemaTuka.
20 I[I/IHaf/[I/IKa. 3aII<)0HLI COXpaHEHUs B bubnmorexa HOK
https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
21 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO- bubnuorexa [IOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

https://m.edsoo.ru/ff0c4dc?2

Xapaxkrep JBHKEHUS U B3AUMOACHCTBUS

22 4acTHI] BelecTBa. Moienu CTpOCHHUS ra30B,
KUIAKOCTEH U TBEPIBIX TEI
93 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [kana temneparyp Llenscus
o5 Wneanpusiii raz 8 MKT. OcHOBHOE bubmmoreka [{OK
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemMrepaTypa Kak Mepa cpeHei
26 KMHETUYECKOI BHepll:“)I/II/Iy}fBI/I)KeHI/ISIpMOerI}:}IH. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c511e
VYpaBaenue Menzeneena-Knanelipona
27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanmne
28 3aBUCHMOCTH MEXy TTapamMeTpamMu
COCTOSIHUS Pa3peKEHHOT0 Ta3a
N3omporiecchl B UIealibHOM ra3e u ux bu6mmoreka [IOK
29
rpaduUecKoe MpeacTaBICHHIE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprusi TepMOAUHAMUYECKO N
30 CHCTEMBI ¥ CIIOCOOBI €€ N3MECHCHHUSI. bu6mmoreka [JOK
KosndecTBO TerioTsl 1 pabota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOIO UEaTLHOTO rasa
31 Bub! Teronepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY enpHast TENIOEMKOCTD BEILIECTBA.
32 K(I)[J'II/ILIGCTBO TEIUIOTHI IPU T:imonepez[aqe. bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢c36
AnmnabaTHBIN Mporiecc
33 I1epBblil 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka [IOK
IPUMEHEHHE K U30TIpoLieccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTumocTh NpoLeccoB B MPUPOIE. bubnuorexa [IOK



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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

BTopoi1 3ak0OH TepMOAMHAMUKHU

https://m.edsoo0.ru/ff0c6230

[Tpuniun nevicteus u KII/ termoBoi

bubmuoreka [JOK

3 MaIIHHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KI1/|
37 DKoJIoru4ecKue npoOIeMbl TEIIOIHEPTETUKH
38 O6o6maromuii ypok «MolekylspHas bubnmoreka [JOK
¢du3rka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
KontponbHas padoTa o teme
39 <<MOJ'II:;KYJI$IPHZ$I ¢uznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI)
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuorexa [JOK
Vcniapenue u KUMeHune https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS ¥ OTHOCHUTEIIbHAS BIIAYKHOCTH bu6moreka [IOK
BO3/yXxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckue u
42 amopdHbIe Tena. AHU30TPOITHS CBOWCTB bubmuorexa [JOK
KpHUCTaLIOB. JKuaKre KprCTalIbl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepHUaIbI
43 [InaBnenue u KpucTauM3anus. Y aenbHas bu6mmoreka [JOK
TerutoTa riaBieHus. CyonuManus https://m.edsoo0.ru/ff0c6708
bu6mmoreka [JOK
44 VYpaBHeHuUE TEIIOBOTO OajlaHca https.//m.eds0o.ru/ff0c6820
45 DnekTpusanus Ten. JIeKTPUUECKUH 3apsil. bubnunoreka [JOK
JlBa BH/1a 3JIEKTPHUYECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[IpoBOTHUKY, AUANEKTPUKU U
46 H(I))Hyl'[;[OBO,HI;I;IHKI/I. 3aK(I?H COXpaHEeHUs Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsia
47 B3aumonencrsue 3apsnoB. 3akoH Kynona. bubnuorexa [IOK
ToueuHbIN MEKTPUUECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4
Hanpsik€HHOCTH 2IEKTPHUECKOTO TOJIS. BuGmmorexa [OK
48 [TpuHIMT CyMeprno3uIuu IEKTPUUECKUX

nosiey. JIMHUK HaNpsHKEHHOCTU

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6a50
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49

Pabota cuit 3eKTpOCTaTHYECKOTO MO,
Tlorenmuan. Pa3HoCTh MOTEHIIMATIOB

bubmuoreka [JOK
https://m.edso0.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTpI/I‘-IeCKaﬂ MMPOHHULACMOCTDb

bubmuoreka [JOK
https://m.edso0.ru/ff0c7018

51

OnexTpoeéMkocTs. Konnencarop

bu6mmoreka [{OK
https://m.edso0.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHcaTopa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas paborta "H3mepenne
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHUMI NENCTBHS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOIMIMPOBAJIBHOTO anmapara,
CTPYMHOTO IIPUHTEPA. DINEKTPOCTATUYECKAS
3amuTa. 3a3eMJIEHUE IEKTPONpHOOpOB

55

DJIEKTPUYECKHI TOK, YCIIOBUS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenue. ConpoTtuBieHue. 3aKkoH
Oma 114 yyacTka 1nenu

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas pabota «3ydenne
CMEIIIAaHHOTO COCIMHEHHS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)

BHeKTqueCKOﬁ OCIIA. KOpOTKOC 3aMbIKaHHUC.

JIaGopatopHas pabota «3mepenue 2/1C
MCTOYHHKA TOKA U €ro BHYTPEHHET 0
COIIPOTHUBIICHUS»

0.5

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

59

OneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJJIOB OT TEMIIEPATYPBHI.



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

CBepXxInpoBOIMMOCTb

DnexTpuuecKkuu ToK B Bakyyme. CBoncTBa

60 1
AJIEKTPOHHBIX ITyYKOB
6L | mpesconss mpommorms, Crodormp—n | 1 bitGnorera LIOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
niepexoja. [lonynmpoBoIHUKOBBIE TPHOOPHI
DNEKTPUUECKUU TOK B PaCTBOpaxX U
62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DAEKTPOJUTHYECKAS TUCCOIMALIUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
C) [ .
JIEKTPHYCCKUN TOVK B ra3zax ) BuGmiorexa LIOK
63 CaMOCTOSTETbHBIW U HECAMOCTOSITCIILHBIH 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
C) 0 i
6 | npucnwsceroe mpmerome, panza | 1 bimorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bu6mmoreka [IOK
65 0606 i C) 1
oOuaromuil ypok «IeKTpoAMHAMUKA htts://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa o teme
«9nekrpocraruka. [locTossHHBIN bubnuoreka [JOK
66 . 1
AIIEKTPUYCCKHI TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBubiit ypok. KonTpoasHas pabora 1o 1 bubmuoreka [JOK
TeMe "DIIeKTpoAuHaMHUKa" https://m.edso0.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypox 1o 1 bu6mmoreka [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Konrtpoannsie | IlpakTuueckue fI[:yT:eHnﬂ o0pa3oBaTe/bHbIE
padoThI padoThbI pecypcbl

[TocTosIHHBIC MAarHUTHI I KX

1 B3auMo/eiicTBue. MarautHoe nose. Bekrop 1 bubnuoreka [JOK
MarHUTHOW MHAYKIMU. JINHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTHO€ T0JIe MPOBOTHUKA C TOKOM.

2 OmeIT OpcTena. B3:I/IM0§eﬁCTBI/Ie 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe

TTPOBOTHHKOB C TOKOM

3 JlabopaTtopHnas pabota «3yuenue 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOJIHUK C

4 tokoM. Cmta Amriepa. JlabopaTopHas pabora 1 1 bubmuoreka [JOK
«HcenenoBanue IeMCTBUS HOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM)

eiicTBHE MarHUTHOTO TOJIS Ha
5 fBI/I}Ky'I_HyIOC}I 3apsoKeHHYHo yactuity. Cuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PaboTa cwiel Jlopenma
DnekTpoMarauTHas HHAyKus. [ToTok

5 BEKTOpa MarHUTHOW uHAyKIuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiu Papanes

7 JlaGopaTtopHas pabora «MccinenoBanue 1 1 bubnnoreka [JOK
SIBIICHUSI AJICKTPOMArHUTHOW MH]TYKITUH) https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTE. SIBIEHNE CAMOMHAYKIUH.

8 O/J1C camonHayKIIMU. DHEPTUs MArHUTHOTO 1 bubnunoreka [JOK
OJIS KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
mnoJie

9 Texnuueckue yCTpOHCTBA M UX PUMEHEHUE: 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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MMOCTOSTHHBIE MATHUTHI, JIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEeMEHTapHBIX YaCTHUIl, UHIYKIIMOHHAS T1€Yb

10 O6o06maromuii ypok «MarHuTHOE TOJIe. bubnmoreka [JOK
DIEKTPOMArHUTHAS HH/YKIIHS https://m.edsoo.ru/ff0cab82

11 KonTtponsHas pabora o Teme «MarHuTHoe bubnuorexa [JOK
moJie. DIEKTPOMAarHUTHAS HHTYKITHS https://m.edsoo.ru/ff0cad58
CB0OOAHBIC MEXaHUYCCKUE KOJICOAHMS.

12 I"apmonnueckue konedaHus. YpaBHEHUE bubnuorexa [JOK
rapMoHHYeCKuX Kosiebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanmne

13 3aBUCHMOCTH TIEPH0/1a MaJIbIX KOJIeOaHn
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

Kone6arenpabir koHTYp. CBOOOIHBIE
3JICKTPOMArHUTHBIC KOJICOaHUs B HACATHHOM

14 KOJ‘IC6IE)IT6J'IBHOM KOHTYpeE. AHanomi MEXTY Bubnuorexa LIOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH M JIEKTPOMArHUTHBIMH
KOJICOAHHSIMH
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHGI;)FI?III/I B UCATLHOM KOJ‘Ie6aTIe)J'IBHOM bubmorexa [JOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BoinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsl. bubmuoreka [JOK
Pe3onanc. BeinyxaeHHbIC https://m.edsoo.ru/ffOcbb86
ANIEKTPOMArHUTHBIC KOJICOaHMS
[lepemennbId TOK. CHHYCOMAANBHBIA
IEpPEMEHHBIA TOK. MOIIHOCT IIEPEMEHHOTO bubmuoreka [JOK

17 .

TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CHUJIBI TOKA M HAMIPSHKCHUS

18 Tpancdopmarop. [IpousBoactso, nepenayua u
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noTpeOIeHNE dIEKTPUIECKON SHEPTHU

VYCeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

bubmuoreka [JOK

19 AIIEKTPUYECKOTO 3BOHKA, rveHepaTopa httos.//m.eds0o.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUIA dIEKTpoIepeaad
DKOJIOTUYECKHE PUCKU TTPU TIPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucronbp30BaHus
AIIEKTPOIHEPTUHU B TIOBCETHEBHOH KH3HH
MexaHnuecKre BOJHBI, YCIOBHS
21 pacrnpoctpanenus. [lepuoa. CkopocTb bubnuorexa [JOK
pacrpoCTpaHEHUS U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tomepeunsie ¥ MPOAOTBHBIE BOJHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubnuotexa [JOK
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHUTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikana 3meKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIUIBI paTUOCBSI3U U TEIEBUICHHUS.
PazButue cpenacts cBa3u. Pagnonokarus
bu6mmoreka [IOK
25 KonTtponsnas padota «Kosebanus v BOTHBD htts://m.edsoo.ru/ff0cc6 s
[IpssMonMHENHOE pacpOCTPaHEHNE CBETA B
26 oszopoz[Hoﬁ cpez[I::. T:qeqfll)blﬁ WCTOYHUK bubmorexa [JOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 CBeI;a. [TocTpoenue H306pa>1<e§1/11/f13 IIJIOCKOM bubmuorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epkaine
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 OTI;axceHI/Ie. IIpenenbHbIN yrou n}(])firi{oro bubmorexa IOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
29 JIaGopatopHas pabota «/3mepenue bubnuoreka [IOK
MoKa3aTess MPEeIOMIICHHS! CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3o6pakeHuil B JIMH3E. bubnuorexa [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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®opmysia TOHKOHN JTUH3bL. Y BEJIMYCHUE
JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas pabota «MccnenoBanue

31 . .
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cseta. ClioKHbII cocTaB 0€10ro
32 ceera. L[Ber. JlaboparopHas pabota
«HaOnroieHne qucTiepcuu CBETay
33 WuTepdepenmus cBera. Judpakius cera. bubnuorexa [JOK
JudpakimonHast penérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOICTBa U
YCIIOBUS WX 0€30TIaCHOTO TPHUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KJTACCHISCKON
36 Ml:e)X&HEKI/I. ?[OCTyJ‘IaTLI CHeHaTbHOU TEOPUHU bubmmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amMeieHHE BPEMEHH U COKPAIIICHHE JITTHHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
38 ‘laCTII)/II_[BI. CB;I3Ly Macfm C DHEpPTUEH U bubmmotexa [JOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPrusi MoKos
KontponpHas padota «Ontuka. OCHOBBI bubnuoreka [JOK
39 .
CIENUAIBHON TEOPHH OTHOCHTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otounbl. opmyna I[Inanka. Dueprus u bubnnoreka [JOK
UMIyIbC GOoTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpbiTHE U HccnenoBanue Gorodddexra. bubnunoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorhdekTa. YpaBHEHHE
42 3H'HmTeI(/IIiHa M(I;(b(pOToa(p(geKTa. «KpacHas bubamotexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Goroapdexra
43 JlaBnenue ceera. Onbitel [1. H. JIeOenena. bubmuoreka [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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XUMHUYECKOE IEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpouCcTBa U IPAKTUYECKOE

44 npuMeHeHue: (OTOIEMEHT, (POTOJATUHK,
coJHeYHast OaTapesi, CBETOIUO/T

45 Pemenue 3agau mo reme «JE€MEHTBI bubmmoreka [{OK
KBAHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OmnbIThI

46 Pes);p(bopna 0 PACCESTHUIO Ol-YaCTHII. Bubnuotexa LIOK

https://m.edsoo.ru/ff0d091a
[InanerapHas Mozaenp aroma
bu6mmoreka [IOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3nydenne u noryionieHne GoTOHOB MPHU

48 nepey;olle aToma ¢ ogjioro y(iOBHSI 3He11))rm1 Bubnuorexa LIOK

g https://m.edsoo.ru/ff0dOafa
Ha Jpyroul. Buasl criekTpos
BonHosrle cBoHMCcTBa YacTHIl. BOIHEI 1e

49 bpowuis. KopnyckynsipHO-BOJTHOBOW bubmuorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATHUOAKTUBHOCTHU. OMBITHI

50 Pe3eI;)(bopz[Z nﬂo OTIPEICTICHUIO COCTaBa bubmmorexa LIOK

https://m.edsoo.ru/ffod0fd2
PaMOaKTUBHOTO U3ITY4YCHHUS
CaoucTBa anbda-, 6era-, raMmMa-u3IydeHUsI.

51 Brnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. V30TOMBI.

59 Anbda-pacnaa. DNeKTPOHHBIN U bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacmaz. ['amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHHE
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHble

53 peakuuu. SAnepHsind peaktop. [Ipobiemsl, bubnuoreka [IOK

MIEPCIIEKTUBBI, DIKOJIOTUUECKUE aCTIEKTHI
SAJIEPHON PHEPTETUKHU

https://m.edsoo.ru/ff0d1356
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54

OnemeHTapHble yacTULIbl. OTKpPBITHE
MO3UTpoHA. MeTo 1l HAOIIOACHUS U
PErucTpanyu 3JIE€MEHTAPHbIX YaCTHULL.
Kpyrasiit cros «@yHnameHTanbHbIe
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon
KapTUHBI MUPa»

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

55

Bun 3Bé3qH0ro Heba. Co3Besnus, sipKue
3BE3/1bl, INIAHETHI, UX BUJUMOEC JIBHXKCHUC.
CoJsHeuHas cucreMa

56

Coumrne. CosiHeYHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIIa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3bI TIIABHOH ITOCIEI0BATEILHOCTH.
Bnyrpennee ctpoenue 38€31. COBpeMEHHbBIE
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
spostrorny CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama [Manaktuka.
Tlonoxxenue u nBuxenue CoHIIa B
lanaktuxe. ['anaktuku. Y€pHbIE NBIPHI B
sJIpax rajJakTuK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTponbHas pabora «dneMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuit ypok. Ponb pusuxu u
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLTMATBLHOM 1 ATUUECKOM
cdepax nesaTenbHOCTH YeloBeKa

63

O6o6utaromuit ypok. Ponb u mecto pusuku
Y aCTPOHOMHH B COBPEMEHHOM Hay4YHOU



https://m.edsoo.ru/ff0d0e38

KapTUHE MHUpa

O6o06maromuii ypok. Ponb pusnueckoit

64 TEOpHH B (POPMUPOBAHUU MPEICTABICHUH O 1
¢bu3nveckoil KapTHHE MUpa
O6o6maromuit ypok. Mecto ¢uzndeckoit
65 KapTUHBI MUpPa B OOIIEM PSTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
pupoe
66 PesepBHbIi ypok. MarautHoe noie. 1
DNEeKTPOMarHUTHAS HHIYKIUS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CTIEMANBHON TEOPHH OTHOCHUTEIIBHOCTH
68 Pesepnbiit ypok. KBanroBas ¢usuka. 1 bubnuoreka [IOK
DeMeHTBI aCTPOHOMHHU U acTPODHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®duswnka, 10 kiracc/ Msakumes I'.5., Byxosnes b.b., Corckuit H.H. mon penaknueii [TapdentreBoit H.A.,
Axmmonepnoe o6miectBo «M3narensctBo «lIpocsenienne»

» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., Hapyrun B.M. nion penakmueii [lapdentreBoit H.A.,
AxunonepHoe o6mectBo «M3narensbctBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

®wusuka. 3agaunuk 10 — 11 kmacesl: nocobue s oduieoOpasoBarenbHbIX yupexaeHuit/ A.Il. PeiMkeBuu. —
15-e uzn., crepeotunHoe M. [Ipoda 2019 — 188c.

®dwusuka. bazossiit ypoBenb. 10 kinacc: meroaudeckoe nocodue / M. A. Ilerpora, B. B. Kynpsisues. — M.:
Hpoda, 2022, — 255, [1] c. : un. — (Poccuiickuii yueOHUK).

I'.A. Mskumes, b.b. byxoBues, B.M. Uapyrun «®u3uka 11 kiacc» M. IIpocsemenune 2020r.
PeivreBndALIl. 3agaunuk o ¢puszukel0-11 xkmaccer M. «Ipodax» 2020.

I'pomiieBa O. U., KontpoabsHbie 1 camocTosiTenbHble paboThl o pusuke 11 k.. M. «Ox3amen», 2020.
Mapon A.E. ®uszuka. Konrposshbie padoTsl 10-11 kmace M. «IIpocsemenue» 2020.

Kupuk JI.A. « ®usnka 10 caMocTosTeIbHBIC M KOHTPOJILHBIE paboTe» M., «Mnekca» 2019.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

XKusas pusmka: ooyuarorias mporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoxku Gu3uku ¢ ucronbp3oBanuem Murepuera. http://www.phizinter.chat.ru/
dwusuka.ru. http://www.fizika.ru/

dwusuka: Kosutekius onbToB. http://experiment.edu.ru/

dusuKa: 2IeKTpOHHAs KoJuTeKius onbiToB. http://www.school.edu.ru/projects/physicexp



