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HHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro0 ypoOBHS Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TIIOJIO)KEHWH W TpeOoBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTellbHOW TporpaMmel, npenactaBieHHbIx B PI'OC COO, a Takke ¢ yudérom
¢benepanpHOl pabodeld MporpaMMbl BOCIHUTAHUS W KOHUENIMK TIPENOJaBaHUsl Yy4eOHOTO
npeamera «@usznka» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit ~ Denepannu,
pealIn3yoUIMX OCHOBHbBIE 00pa30BaTENIbHbIE IPOTPAMMBI.

CopnepxaHue MporpaMMbl 0 (U3UKE HANpPaBICHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydaromuxcsi 10—11 kmaccoB npu oOyuennn ux ¢uszuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO noaxoja. IlporpamMma no ¢usnke cCOOTBETCTBYET
tpeboBanusM ®I'OC COO k miuaHUpPyEeMbIM JMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiapTaTaM OOyYeHHs, a TAaKKE YUYHUTHIBAET HEOOXOJUMOCTh pealMu3ali MEXIPEAMETHBIX
CBsA3€M (U3MKH C €CTeCTBEHHO-HAayyHbIMM Y4eOHBIMM MpeaMeTaMu. B Hell ompenenstoTcs
OCHOBHBIE 1LI€JM M3y4eHHUs (U3MKH Ha YpOBHE CpelHero oluiero oOpazoBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METallpeJIMEeTHbIe, IMpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no gu3suKe BKIIOYAET:

® IIJIaHUpPYyEMbI€ Pe3yJIbTaThl OCBOCHMSI Kypca (pU3UMKU Ha 0a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3yIbTaThl 10 TOJAaM 00yUEHUs;

e cojepxaHue yueOHoro npenmera «@u3nka» 1o rojgam oOydeHusl.

du3nka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPOIBI, BEICTYIAsA B KAUeCTBE y4EOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBIH BKJIAJl B CHCTEMY 3HAHUN 00 OKpYXKaloLIeM MUpE.
[konbHBIA Kypc (U3UKH — CHCTEMOOOpPA3yIOIIMK I €CTECTBEHHO-HAYYHBIX YYEOHBIX
MIPEeIMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB U SIBICHUMN, U3y4aeMBbIX
xumueH, ouosorued, gusnueckoi reorpadueir m acrpoHomueit. Mcrnonp3oBaHHe M aKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHMM OINpeAenseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HSHEPreTHUKU, TPAHCIOpPTa, OCBOCHHS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOMCTBaMHU U ApPYyrux. M3yueHue (pu3nku BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpPa 00yYaromuxcs, B GoOpMUPOBaHUE YMEHUN
MIPUMEHSTh HaYYHBIM METO/1 MO3HAHUS MPHU BHIMOJIHEHUH UMU Y4eOHBIX UCCIEI0BAHUM.

B ocHoBy Kypca ¢u3uku a1 ypoBHS CpeHEro oOiiero oopa3oBaHus MOJIOXKEH Pl UICH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypcC SIBISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepualn Kypca PU3UKU 00beIUHEH BOKPYT
¢busznueckux Tteopuil. BenmymuMm B Kypce sBiserca (QopMmHpoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzainus npeamnosiaraeT UCHOJIb30BaHUE I'YMaHUTApPHOTO
noTeHuana Gpu3nyeckoil Haykl, OCMbICIICHHE CBSI3U pa3BUTHs (PU3HMKU C pa3BUTHEM OOIIECTBa,
a TaK’Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuknaonoii nanpaenennocmu. Kypc GU3MKU npearnoaraeT 3HakOMCTBO € HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX IPUIIOKEHNN N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamu3yercs MOCPEACTBOM BBEACHUS HIEMEHTOB COJECpPKAaHUSA,
MOCBSIIEHHBIX 3KOJOTHYECKUM IMpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TakKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U
HKOJIOTUYECKOH Oe30MacHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CpenHero oomiero oOpa3oBaHUs
ABISIOTCS (u3ndeckue Teopud ((GopMHUpPOBAaHHE TPEACTABICHUI O CTPYKTYpe MOCTPOCHHS
¢busznueckoil Teopum, poiaM (PyHAAMEHTATBHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
MNpEACTAaBJICHUAX O MPHUPOAC, I'PAaHUIAX IMPUMCHUMOCTH Teopnﬁ, U1 OIIMCaHUsA €CTECTBCHHO-
Hay4HBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IeITETFHOCTHBIN MOJIX0A B Kypce (DM3UKU Pean3yeTcsi Mpeke BCEro 3a CUYET
OpraHu3alluy AKCIIEPUMEHTAIBHON NesTeIbHOCTH oOydatommxcs. s 6a30BOTo ypoBHS Kypca
(GU3MKH — 3TO MCHOJB30BAHUE CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB H
mabopaTOpHBIX PabOT, KOTOphle B Mporpamme Mo (usmke oO0BEAMHEHBI B OOIIUI CIUCOK
YUEHHUYECKUX TPAKTHYECKUX paboT. BeimeneHne B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MMPOBOAVMMBIX [JIsI KOHTPOJIA MW OHLCHKH, OCYHICCTBIIACTCA Y4YaCTHUKaAMU 06pa30BaTeJ'II)HOFO
rporecca UCX0/i1 U3 OCOOEHHOCTEH MIaHUpPOBaHUs U OCHalleHUs kaObuHeta ¢usuku. [lpu sTom
obOecrieunBaeTcs OBJIAJICHHE OOYYaIOUIMMUCS YMEHUSMU MPOBOJUTH KOCBEHHBIE H3MEpEHHUS,
HUCCJIC10OBaHUA 3aBUCUMOCTEN (1)I/ISI/II-IGCKI/IX BCJIMYHMH W TIOCTAHOBKY OIIBITOB IIO IIPOBECPKE
MMPEATOXKCHHBIX TUIIOTE3.

Bosbioe BHnManue YACTACTCA pCUHICHUTO paC‘-IéTHI)IX 1 KA4YECTBCHHBIX 3a14a4. HpI/I 9TOM
JUTSL pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS 33/Ia4M C SIBHO 3aJaHHOW (PM3UYECKON MOJIEIBIO,
MO3BOJISIONINE TPUMEHSITh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjerna
KypcCa, TaK U HHTCTPUPYS 3HAHUA U3 pa3HbBIX pa3aCciioOB. JIJ'IZ KauCCTBCHHBIX 3a1a4 IMPUOPUTETOM
SBIISIOTCS 33JaHus Ha OOBSICHEHHE MPOTEeKaHus (U3MYECKUX SBICHUM U TPOLECCOB B
OKpYXalollerd >KU3HH, TpeOyromue BbIOOpa (U3MYECKOW MOJENH ISl CUTYaIlud TPAKTHUKO-
OPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TtpeboBanusmMu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTro Tmporiecca 0a30BBIM ypOBEHb Kypca (PU3UKHM HA YPOBHE CPEIHETO
obmrero oOpa3oBaHUs JOJDKEH M3y4daThCsl B YCIOBHUAX MPEAMETHOTO0 KaOWHeTa (U3WKH WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO LKMKIa. B xabunere
(bu3HUKHN T0KHO OBITH HEOOX0IMMOE TAbOpaTOpHOE 00OPYIOBAHHE JIJIsl BBIMIOJIHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHYECKUX MpaKTUYeCKMX padoT U JAEMOHCTPAIMOHHOE
00opyI0BaHUE.

JleMoHCTpalMOHHOE  000pyZOBaHHE (QOPMHUPYETCS B COOTBETCTBHM C IMPUHIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH W 00ECIEYMBAECT MOCTAHOBKY MEPEUYUCICHHBIX B MPOTpamMme Mo
¢bu3MKe KIIOYEBBIX JEMOHCTPALUN JUIsI HMCCIEAOBAHUS M3Y4aeMbIX SIBJICHHUHW M IPOLIECCOB,
SMIUPUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe oOopynoBaHUE ISl YYCHHUECKHX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMaTUYECKMX KOMIUIEKTOB W OOecreuuBaeTcsi B pacuéTe OJHOrO0 KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temarnyeckue KOMILIEKTHI JIaOOPATOPHOrO OOOpPYIOBAaHUS JOJDKHBI OBIThH
MOCTPOCHBI Ha KOMILJIEKCHOM HCMOJb30BAaHUH AHAJIOTOBBIX U HHU(POBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE UGPOBBIX J1a00PATOPHIA.

OCHOBHBIMH TIENIIMH U3YyUeHUST GUZUKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (QopmupoBanue HHTEpeca U CTpPEMIICHUS OOYJaIOMIMXCS K HAyYHOMY H3YYEHHUIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIUIEKTYabHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE TPEACTABICHUH O HAYYHOM METOJAE TO3HaHWS U  (POPMHUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYKAIOIIHUM SIBJICHUSIM;



(opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa M3y4eHHs] OCHOB CTPOCHUS
MaTepuH 1 (yHJaMEHTAIbHBIX 3aKOHOB (PH3UKH;

(dopmupoBaHue yMEHH OOBSCHSTD SBJICHUS C UCIIOIB30BAHUEM (PU3UYECKUX 3HAHUH U
HAyYHBIX JOKa3aTeIbCTB;

(bopMupoBaHHe NPEACTABICHUN O PO (DU3UKU JJISl PA3BUTHUS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTH.

JlocTrxeHune 3TUX Lenneld 00ecreuMBaeTCsl PeIeHUEM CIeAYIOIIMX 3a1a4 B poliecce

M3YYCHHUS Kypca PU3UKHA Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus:

npHOOpEeTeHNE CHCTEMBI 3HAHUH 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTBI aCTPO(PU3HKHY;

dbopMupoBaHME YMEHUM TPUMEHATh TEOPETHUECKHE 3HaHUS JJs1 OOBICHEHHS
(bU3UYEeCKUX SBICHUM B TPUPOJAE M IS TPUHATHS TPAKTHUYECKUX PEIICHUNH B
MOBCEIHEBHOM JKHU3HH;

OCBOEHHE CIOCOOOB pEUIeHHs] pa3jMyYHbIX 3a7ad C $BHO 3aJaHHON (U3HYECKOU
MOJENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE co3JaHue (U3HUECKOM
MO/, a/IeKBaTHOM YCJIOBHSM 33/1a4H;

MOHMMaHHe (U3UYECKUX OCHOB M TPHUHITUIIOB JIEHCTBUSI TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOLIYIO CPENY;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, aHaliM3a M  HMHTepIperauud  UHGOpMaluu,  ONpeAeseHus
JIOCTOBEPHOCTH MOJIyYEHHOTO PE3YyJIbTaTa;

CO3/IaHUE YCIOBHUH ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsyuenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUs
otBoautcs 136 yacoB: B 10 ximacce — 68 yacoB (2 yaca B Hexento), B 11 kmacce — 68 yacos (2
yaca B HEJIENIO).

[Ipemiaraemsrii B mporpamme 1o Gu3MKe NepeueHb JJA00PATOPHBIX U MPAKTUIECCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YUYHUTEIb JeJacT BBIOOpP NPOBEIEHHs J1a0OPaTOPHBIX PadOT MU
OTIBITOB C YU4ETOM UHINBUIYAIBHBIX OCOOCHHOCTEH 00YyJatOIIiXCsl.



COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3uka 1 MeTO/IbI HAYYHOI'O IO3HAHMA
®usuka — Hayka o npupone. Hayunsle mMeTonbl NO3HAaHMs OKpyxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPHUH B NPOLIECCE NO3HAHMSI TPUPOIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NUECKUX SBICHUH U mporieccoB. Hayunsie runoressl. duznyeckne
3aKOHBI M TEOpUH. |'paHn1IbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUS.

Ponb 1 MecTo ¢u3uku B GOpPMHUPOBAHUH COBPEMEHHON HAayYHOW KapTHUHBI MHpA, B
MIPAKTHUYECKON IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu
AHasnoroBbie ¥ IU(PPOBHIE U3MEPUTEITHHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro nBWkeHus. Cucrema
oTtcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuaIbHON TOYKH, UX MPOEKIIMU Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHui 1
CJIOJKEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMENIEHUS MaTEPUAIIbHON TOUYKH OT BPEMEHHU.

CBoboaHoe mazeHue. Y CKOpeHre cBOOOHOTO MaIeHUSI.

KpuBonuueitHoe naBuwxeHue. JI[BukeHrWe MaTepuadibHOW TOYKH 1O OKPYXKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHEHHas CKOpocThb. llepmonm wu
yactoTa oOparieHus. LleHTpocTpeMHUTENT HOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHHUE: CHUAOMETP, JBUKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE NTEpEIaUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILUTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHIA ¢ UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue npuxeHus Tena, OpoieHHOro noj yrioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO Ma/ICHUS.

HamnpagneHnue ckopocTH pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yueHnne HepaBHOMEPHOTO ABMKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.

UccnegoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, HPOWJEHHBIMH  TEJIOM 3a
MOCJIEI0OBATENIbHBIE pPABHBIE MPOMEXKYTKM BPEMEHU IPU PABHOYCKOPEHHOM JABUKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS IApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunaiun otHocuTensHOCTH ['amunes. [lepseiil 3akoH HeroToHa. MHEpLManbHbIe CUCTEMBI
OTcYéra.



Macca Tema. Cwuna. [lpunnun cyneprio3uimu cwi. Bropoit 3akon Heiorona mis
MarepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA 111 MaTepUaibHbIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buabl Tpenus (mokos, ckoiamkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHUs CKOJIbXEeHUs U cuiia TpeHus nokosi. Koaddumuent tpenus. Cuna conpoTHBICHHS
MIPU JBMKEHUU Teja B )KUJIKOCTH WUJIU Tas3e.

[TocTynarenbHoe U BpaliaTteabHOE IBUKEHUE aOCOMIOTHO TBEPIOTO TENa.

MoMeHT cuabl OTHOCUTENIBHO OCH BpamieHus. [lnedo cumbl. YcinoBusi paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTpOWCTBA U TMPAKTUUECKOE TMPUMEHEHHE: TOIIIUITHUKHA, JBIKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AehopMalinu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHeHUE CHUJI TPEHHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune aBuxeHns Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOUIUMX B MPYKHHE U PE3MHOBOM
oOpasiie, OT uX AepopMaIIHH.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TeEJA, UMEIOIIETO OCh BPAILlCHUS.

Tema 3. 3akonvl coXpaneHusn 6 MexaHuke

Nmnynsc MaTepuanbHOl TOUKU (Teda), CUCTEMbl MaTepHalIbHBIX TOYeK. iMnynbe cuibl U
M3MEHEHNE UMITYJIbCa Tea. 3aKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE IBUKEHUE.

Pabora cribsl. MOIIHOCTE CHJIBI.

Kunernueckas 3Heprusi MmarepuanbHOi Touku. Teopema 00 U3SMEHEHUH KMHETUYECKOM
SHEPrUH.

[ToTenmmaneHas sueprus. [loreHunanbHast SHEPTUs YIpyro 1eopMUPOBAHHOM MPYKUHBI.
[ToTeHnmanpHas 3Heprus Teia BOIU3HM MOBEPXHOCTH 3eMITH.

[ToTeHnmanpHble ¥ HEMOTEHIMAIbHBIE CUIIBL. CBS3b pab0OThl HEMOTEHIIUATBHBIX CHJTI C
M3MEHEHHUEM MEXaHUYECKOM 3HEPTUU CUCTEMBI TeNl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEpruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: BOAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBU>)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHIIMATBLHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi



W3yuenune aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C W3MEHEHMEM MEXaHWYECKOM HSHEepruu Teja Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO XKI'yTa.

Pazaen 3. MosekyJisipuast pu3nka U TEpMOANHAMHUKA

Tema 1. Ocnoebt MoNEKYAAPHO-KUHEMUUECKOU MeopuU

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX OTIBITHOE 0O0CHOBAHHUE.
bpoynoBckoe nBuxkenue. Juddysus. Xapakrep ABWKEHHS U B3aHMOJCHCTBHS — YaCTHIL
BemiecTBa. Mojienu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIABIX Tel U OOBIACHEHHE CBOMCTB
BEIIECTBA HA OCHOBE ATHUX Mojener. Macca u pasMepbl moJsiekynl. KosmdecTBo BemiecTsa.
[Tocrositnuas ABorazapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mogens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJEKYISAPHO-KMHETHUYECKOW TEOPHHU
uJeaNbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHeld KHHETHYECKOW HHEepruu
TEeIUIOBOTO JABWKEHHMS dacTtul] rasza. [llkama temnepatyp KenbBuHa. ['a30oBbie  3aKOHBI.
VpaBunenne MenneneeBa—Kaneitpona. 3akon JlanproHa. M3omporeccsl B HI€abHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. I paduueckoe mpeacTaBieHUE U30MPOIIECCOB: U30TEPMa,
n30x0pa, n3obapa.

TexHudeckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOLIUME JUCKPETHOE CTpPOEHHE BeliecTBa, ¢GoTorpaguu MoOJIeKya
OPraHM4YeCKUX COCTUHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JBHKEHHUSL.

Monens onbiTa llITepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOJICHCTBHSL.

Mogenb, WIITIOCTPUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COCYAA.

OnBIThL, WUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHUSA UACAIBHOIO Ia3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE HU3MEpeHHil o00bEma
KOMHAThI, JaBJICHUS U TEMIIEPATYpPhl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEK/Ty TapaMEeTPaMU COCTOSIHUSL Pa3pEKEHHOr0 Trasa.

Tema 2. Ocnosvl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHssl SHEprus TEpMOJMHAMUYECKON CHUCTEMBI U
crocoObl e€ m3meHeHus. KonnyecTBo TerioTel U paboTa. BHyTpeHHsS SHEprus 0AHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temionepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y IeIbHAas
TEII0EMKOCTD BellecTBa. KomuecTBO TEMIOTHI pHU TeIJIonepeaye.

[Tonsitne 006 amgmabatHOM mporiecce. [lepBwiii 3akoH TepMoauHaMuku. [IpuMeneHue
MEPBOTrO 3aKOHA TEPMOAMHAMHUKH K U3ompoiieccam. ['paduueckas nntepnperanus paboTh rasa.

Bropoii 3akoH TepmonnHamMuku. HeoOpaTuMOCTh MPO1IecCOB B MPUPOJE.

TennoBbie MamuHbl. [IpUHIUTIBL IEiCTBUS TEMIOBBIX MauH. [Ipeobpa3zoBaHus SHEPTUU B
TEIUIOBBIX MammuHax. Koadduiment none3noro aeictBus teruioBoi Mamunbl. [{ukn Kapho u
ero K03 PUIMEHT MOJIe3HOTO AEHCTBUS. DKOJIOTUIECKUE TMPOOIEMbI TEIIOIHEPTETHKHU.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JABUTATellb BHYTPEHHETO
cropanusi, OBITOBO XOJOUIbHHUK, KOHIUIIUOHED.



Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEpPruM Teja IPHU COBEPIIEHHWH padOThl: BBUIET IPOOKU U3
OYyTBUIKM TIOJl JIGHCTBHEM C)KAaTOro BO3/AyXa, HarpeBaHue >pupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUCOAEMOHCTPALIUS).

W3meneHue BHyTpeHHEN aHepruu (TemMmepaTypsl) Tella Ipy Terionepeaaye.

OmnbIT N0 aaabaTHOMY paCHIUPEHUIO BO3/1yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO IBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammnvie cocmoanus eeuyecmea. Pazoswvie nepexoovl

[TapooOpa3zoBanne u KoHaeHcanusa. Mcemapenue wu  kumneHue. AOCONIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCThH BO3ayxa. HacelmeHHbIi nap. YaenpHas TEIoTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPOIIHS CBONCTB KPUCTAIIOB.
Kunkue xpucramnel. CoBpeMeHHble MaTepuanbl. [lnaBieHune u KpucTaumszauus. Y aeiabHas
TerioTa miasneHus. Cyonumarus.

VYpaBHeHue TemnoBoro 6anaHca.

TexHudeckne yCTpOWCTBA M TPAKTUUYECKOE TMPUMEHEHHE: TUTPOMETP U TICHXPOMETP,
KaJIOpUMETP, TEXHOJOTMU TOJNYy4eHHs] COBPEMEHHBIX MaTepuaioB, B TOM  4HCIE
HaHOMAaTEepPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U IUIaBJI€HUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpaIys KpUCTaIOB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomol

N3mepenue 0THOCUTEIBHOM BIaXKHOCTH BO3/yXa.

Pa3nen 4. DaexkTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DNeKTpu3alus Tell. OJEKTpUYecKuid 3apsa. [[Ba Buja JJIEKTPUUYECKHX 3apsiiOB.
[IpoBOAHMKH, AUIIEKTPUKH U MOJTYIPOBOJIHUKHU. 3aKOH COXpPaHEHUS AIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue  3apsaoB.  3akoH Kynona. ToueuHblli  3J€KTpUYECKUN  3apsii.
Onekrtpuueckoe mnoJie. Hanpsok€HHOCTh 3nekTpuyeckoro mnouid. [lpunnun cynepno3unuun
ANEKTPUYECKUX MoJel. JINHUY HanpsHyKEHHOCTHU AJIEKTPUUECKOTO TOJISL.

PaGora cun onektpocratmueckoro mois. Ilotenuman. Pa3HOCTH MOTEHIIMAJIOB.
[IpoBOAHMKY U TUANEKTPUKHU B SJIEKTPOCTATHUECKOM MoJe. [{usnnekTpuueckas IpOHULAEMOCTb.

OnexrpoéMkocTs. KonzaeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHIEHCATOPA. OHEPIHs
3apsHKEHHOTO KOHJEHCATopa.

TexHudeckne yCTpONCTBA M IPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJIEHHE 3JEKTPONpHOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIM IPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKasl 3allMTa.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOHIaJAW  IUIaCTHH,
PACCTOSTHUS MEXy HUIMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtit anekmpuyeckuit mox. Toxku ¢ paznuunsix cpedax

DNeKTpUUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS AEKTPUUECKOro TOKa. McTOUHMKH TOKa.
Cuna Toxka. [locTosHHBIN TOK.

Hanpsokenue. 3akon Oma i yqacTka IeMH.

DnexTpuyeckoe COTPOTHBIICHHUE. VYaensHoe COTPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenvHOE, NapauieIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOTHUKOB.

PaboTa anektpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOHOCTh 3JIEKTPUYECKOTO TOKA.

DNeKTpOABMKYIasi CHJIa U BHYTPEHHEEe COMPOTHBIIEHNE HCTOUYHUKA TOKa. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoit memu. KopoTkoe 3amMpIKaHUeE.

DneKTpOHHas TPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COMPOTHUBIICHUSI METAIIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKHUN TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass U MpPHUMECHas MPOBOJAUMOCTH MOJYIPOBOIHUKOB.
CaoiicTtBa p—Nn-nepexosa. [ToympoBoIHUKOBBIE IPHOOPHI.

DIJIEKTPUYECKUII TOK B PACTBOpPAX M paACIUIaBax 3JEKTPOJUTOB. DJIEKTPOIUTHUYECKAS
JUcconranus. JIEKTPOIIH3.

DIIEKTPUYECKHUI TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBIN pa3psaa. MoJHus.
[Tna3zma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: amIepMeTp, BOJBTMETP,
peocTar, HWCTOYHUKHA TOKa, OJJEKTpOHArpeBaTelibHble MPHOOPBI,  3JIEKTPOOCBETHTEIbHBIC
npuOOpPHl, TEPMOMETP COMPOTUBIICHUS, BAaKYyMHBIH AMOJ, TEPMHUCTOPBHl U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJIHUKOBBIN MO/, FaJbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTb COINPOTUBJICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOIIAIN
MOINIEPEYHOI0 CEUYECHHUs U MaTepuana.

CMelaHHOe COeIMHEHHE TPOBOIHUKOB.

[IpsiMmoe n3mepenue 3eKTpoABMKYLIEH cuibl. KopoTkoe 3aMblkaHie rabBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTUBIICHUSI.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOIUMOCTh BO31yXa.

OnHOCTOPOHHSISA MPOBOJUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHne CMEIIaHHOTO COETMHEHMSI PE3UCTOPOB.

N3mepeHnue 3IEKTPOABMKYILIEH CHUJIbI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmoenue anexrponusa.

Me:xnpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku O6azoBoro ypoHsS B 10 kiacce ocymiecTBisieTcs ¢ y4€TOM
COJICPKATEIbHBIX MEXKIIPEJAMETHBIX CBSI3€l C KypcamMu MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHbIE C W3YyYCHHEM METOJOB HAYYHOTO TO3HAHUS:
SBJICHUE, HAYYHBIM (aKT, TUMore3a, (U3UYecKas BEIWYMHA, 3aKOH, TEOpus, HaOIIOJICHHE,
SKCTIIEPUMEHT, MOJICIIMPOBAHKE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHUCTEMBbl ypaBHEHMM, JWHEHHas QyHKIOUs, mapadoia,
runep0oia, uX rpauKi ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXIECTBO, BEKTOPHl M HMX MPOCKIWH HAa OCH
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocusn: mexanudeckoe JBIKEHHE B KUBOM mpupone, nuddysus, ocMoc, TermiooOMeH
KHUBBIX OPTraHU3MOB (BHBI TEIUIOTIEPE/IauH, TETIOBOE PaBHOBECHE), DIIEKTPUUYECKHE SBIICHHS B
YKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIECTBA,
MOJISIDHAsE Macca, TeIUIOBBIE CBOMCTBAa TBEPIBIX TEN, XHUIKOCTEH W Ta30B, JJIEKTPHUECKUE
CBOWCTBA METAJIOB, DIIEKTPOJUTHIECKAS UCCOIHAIINS, TATbBAHHIKA.

T'eoepagus: BNaxxHOCTH BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonoeus: ipeoOpa3oBaHNe MBWKEHUH C WCIOJIH30BAHNEM MEXaHU3MOB, YUET TPCHUS B
TEXHUKE, TOJIIMITHUKH, HCIOJIb30BaHUE 3aKOHA COXPAaHEHHS WMITyJbCa B TEXHHKE (pakeTa,
BOJIOMET W Jpyrue), IBUTATE]Ih BHYTPEHHETO CropaHus, IapoBas TypOWHAa, OBITOBOM
XOJIOIMIBHUK, KOHUIIUOHEP, TEXHOJIOTUH MOJIyY€HUsI COBPEMEHHBIX MaTepUaIoB, B TOM YHCIIE
HAHOMATEpPHAJIOB, W  HAHOTEXHOJIOTHUH,  JJIEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBI MPHUHTEP, dJIEKTPOHArpeBaTeNbHbIE MPUOOPHL,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3nen 4. DaexkTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[locTosiHHbIE MarHuThl. B3aummoneiicTBHE MOCTOSHHBIX MarHuTOB. MarHutHoe IOJIe.
Bextop marautHO# nHAyKIuU. [IpuHINI Cyneprno3UIIMi MarHUTHBIX NoJied. JINHUKM MarHUTHOM
uHayknud. KapTuHa MTuHUN MarHuTHOW MHAYKLUU TIOJISI TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe moJie MPOBOJHMKA ¢ ToKOM. KapThHa TUHUN WMHAYKUMA MAarHUTHOTO TMOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA UM 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzaumonelictBre NpoOBOJHUKOB € TOKOM.

Cuna Amriepa, e€ MOIyNb U HalpaBlieHHE.

Cuna JlopeHua, e€ Monayiap W HampaBieHue. J[BWKeHHe 3apsHKeHHOM 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cubl Jlopenna.

SIBneHue HNEeKTPOMArHMTHOM WHAYKUUU. [lOTOK BekTOpa MAarHUTHOM HMHAYKIIHH.
DNEeKTPOABMKYILAS CUJIa MHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM UHAyKuu Papanes.

BuxpeBoe snexTpuueckoe moJie. DNEKTPOABWXKYIIAs CHJIa WHIYKUMM B IPOBOJHHUKE,
JBUKYILIEMCS TIOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM MOJIE.

IIpasuiio JleHua.

NHnykTUBHOCTD. SIBI€HHE CAMOMHIYKIIMU. DJIEKTPOABIKYILAS CUJIa CAMOUHAYKIIUH.



DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE T0JIE.

TexHuueckre YCTPOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TOCTOSHHbIE MAarHHTHI,
3JIEKTPOMArHUTHI, 3IEKTPOABUIaTENb, YCKOPUTENIN 3JIEMEHTAPHBIX YAaCTHUL], UHIYKIIMOHHAs MEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue AMEKTPOMArHUTHON UHIYKIIUH.

[IpaBuito JleHna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI UHAYKIUU OT CKOPOCTH U3MEHEHUS MarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHTYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHre MarHUTHOTO TOJISt KaTYIIKU C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOIO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBIEHUS 31EKTPOMArHUTHOM MHIYKIINH.

Pa3nen 5. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHumHsle Kojiedanus

KonebatenpHast cucrema. CBoOOJHBIE MeXaHWYeCKHe Kojebanus. [‘apMoHWYecKue
kosebanus. Ilepwon, wactora, amrmumtyga u ¢daza kojeOaHuil. [IpyXWHHBI MasTHHK.
MareMaTnuecknii MasTHUK. YpaBHEHHWE TapMOHHYECKUX KoJieOaHui. IIpeBpamenue sHeprum
IIPU TapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit  koHTyp. CBOOOAHBIE AIIEKTPOMATHUTHBIE KOJEOAHUS B HUICATBHOM
KoJeOaTebHOM KOHType. AHAJIOTUS MEXAy MEXaHMYECKUMU U 3JIEKTPOMarHUTHBIMU
kosnebanusaMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS PHEPTUU B UJCAIBHOM KOJeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxawmux koyiebaHusX. BolHyKeHHbIE MEXaHHUUECKHEe KOJIeOaHuUs.
Pe3onanc. BeiHyKIeHHbBIE 3TIEKTPOMArHUTHBIE KOJICOaHUS.

[Tepemennbiii Tok. CuHYCOMAAIbHBIM MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTY/IHOE U ACUCTBYIOIIEE 3HAUCHUE CHUIIBI TOKA U HAIPSHKCHHUSL.

Tpanchopmarop. IIpousBoacTBo, mepenaya U MOTpeOJICHHUE AIIEKTPUUYECKONW SHEPTHU.
DKOJIOTUYECKHE PUCKH TIpU TPOU3BOJACTBE dJEKTpodHepruu. KynbTypa HCHONIB30BaHUS
AIIEKTPOIHEPTHH B MOBCEIHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA W MPAKTHUECKOE MPUMEHEHHE: DJIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, JINHUHU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KolebaTeIbHOM CUCTEMBI (MIPYKUHHBINA UM MaTeMaTUYECKUI
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIC AIEKTPOMATHUTHBIC KOJICOAHMSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CWJIBI TOKa M HampsHDKEHUST OT BPEMEHHW) A
AIEKTPOMATHUTHBIX KOJICOaHU.

Pe3onanc mpu mocnegoBaTeIbHOM COCIUHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH WU
KOHJIEHCATOpAa.

Mogenb TUHUY ANIEKTPOIIepeaaUu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJ€OaHU Tpy3a HA HUTH OT JUIMHBI HUTH U
MaccChl Tpy3a.

HccnegoBanue TmepeMEHHOTO TOKa B ILENU U3 IOCJIEIOBATEIBLHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0TIHbL

MexaHudeckue BOJIHBI, yclIoBHs pactipoctpanenus. [lepuoa. CKOpoCTh pacpoCTpaHEHUS
u JnuHa BodHBL [lomepedHple UM TMpojaoJbHBIE BOJIHBL MHTepdepeHmus u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomKkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DONeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS HW3JIYUYCHHUS SJECKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snexrpomarautHOi BosiHEe. (CBOHCTBA DJIEKTPOMAarHUTHBIX
BOJIH: OTPaXXEHHE, TMpeJOMIICHHe, mospu3amusa, nudpakmus, wuHTepdepeHius. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ikama >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne 37IeKTPOMarHUTHBIX BOJH B TEXHUKE H
OBITY.

[TpuHIUIIBI paIUOCBS3U U TEIEBUACHUS. Paaromokarusi.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC WHCTPYMEHTHI,
YIBTPa3BYKOBAas IMATHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paaIuonpuEéMHIK, TEICBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromeecs Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narepdepeHimy u qudpakiiny MeXaHUYeCKUX BOJTH.

3BYKOBO# pe30HAaHC.

Habmonenue cBsi3u I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW M YacTOTOMN
KoJIeOaHUH.

HccnenoBanne  CBOWCTB — JJCKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, IMpeIoMIICHUE,
nosspu3anys, nudpakmus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMonuHeliHOe pacpocTpaHEHUE CBETA B OJJTHOPOJHOU Cpene.
JIyud cBera. ToueyHBIN ICTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHne M300pakeHUN B IMIIOCKOM
3epkaie.

[Ipenomnenne cBeta. 3akoHBl TMpeloMIIeHHs cBeTa. AOCONIOTHBI MOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenabHbIl yros MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CroxHbIi coctaB 6enoro cBera. L[Ber.



CoOuparomue U paccewBaromipe JUH3bL. ToHKas auH3a. DOKYCHOE paccTOsSHHE H
ONTHYECKasi CHJla TOHKOW JTUH3BI. [locTpoeHne n3o0paxkeHuil B COOMPAIOIINX U PACCEUBAIOLIUX
nuH3ax. Gopmyna TOHKOU JIMH3BL. Y BEINYEHUE, AaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBast onrtuka. WaTepdepenuus cBera. KorepeHTHbIE WCTOYHHKH. Y CIIOBUS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHAUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UICTOUYHUKOB.

Hudpakmust  cBera. JudpakumoHHas pemérka. YcioBue HAOMIOACHUS TIIABHBIX
MaKCUMYMOB TIPH aJIECHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa M NPAKTUYECKOE NPUMEHEHHUE: OYKM, JIyna, (oToammapar,
MPOEKIIMOHHBIN  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JU(paKIMOHHAS
peméTKa, MOJISIPONL.

Jlemoncmpayuu

[IpsimosuHetHOE pacpocTpaHeHue, OTpaKeHHEe U IpejoMiieHHe cBera. OnTudeckue
puOOPHI.

[TonHoe BHyTpeHHEE OTpakeHHne. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300paKeHHH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGmronenue nnrepdepeHinm crera.

Ha6mronenue nudpakuum ceta.

HaGnronenue aucnepcun ceta.

[Tony4yeHue cnekTpa ¢ HTOMOIIBIO TPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomol

N3mepenune nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cIeNHAJIbHON TEOPHH OTHOCHTEIbHOCTH
['paHuIBl MPUMEHMUMOCTH KJIACCHYECKON MexaHWKH. [locTymarel crnenuajibHOW TEOPHUHU
OTHOCUTENIbHOCTH: HMHBApUAaHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCHTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKPAIIICHUE JTUHBI.
DHeprus U UMITYJIbC PEISTUBUCTCKOM YaCTULIBI.
CBs13b Macchl € FJHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPIHsl TIOKOA.

Pazgen 7. KBantoBasi puszuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonbl. Dopmyna Ilnanka cBs3u 3Hepruu GoToHa C €ro YacToTOM. DHEPrHst U UMITYIILC
¢doToHa.
OtkpeiTue u uccnenosanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3akoHBI
dororddexra. YpasHenue DitHiuTeiHa a1 potorddexra. «Kpacnas rpanuna» pororddexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuuecKre yCTPOWCTBA U MPAKTHUECKOE PUMEHEHHE: (HOTOIEMEHT, (POTOAATUHK,
coJIHEeYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTodhheKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mognens aroma Tomcona. Onbitel Pesepdopna mo paccesauro o -gactuil. [lmanerapras
Mozens aroma. [loctynarel bopa. M3nydyenne u nornomenrne (poToHOB MpH NEPEXOJie aToma C
OJIHOTO YpPOBHSI SHEpruu Ha Apyrodl. Buael crekrpoB. CrekTp ypoBHEH SHEpruM aroma
BOJIOPOJA.
BonnHoBsie cBolicTBa yactull. Bosnsl ne bpoisis. KopnyckylisipHO-BOTHOBOW JyaJIu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.
TexHuueckre yCTpOMCTBA W IPAKTUYECKOE IPHUMEHEHHUE: CIEKTPAJIBHBIA aHaIN3
(ciekTpockom), Ja3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopaa.
Onpenenenre ATUHBI BOJIHBI JIa3epa.
Habntoienne nuHeHyaThX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomol
Halnronenune nuHE9aToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JIOKa3bIBAlOUIME  CIIOXKHOCTb  CTPOEHHUS  sjpa. OTtkpeiTHE
paanoaktuBHOCTH. OmbITH Pe3epdopraa mo onpeneneHnio cocrapa paaloakTUBHOTO HU3ITyYSHHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha >KUBbBIE OPraHU3MBI.
OTtkpeITHE TIpOTOHA U HeWTpoHa. HykioHHass Mmoaens siapa [erizenOepra—lBaneHKo.
3apsa sapa. MaccoBoe uunciio szpa. M3orornsl.
Anbba-pacnag. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacran. ['amma-usiydeHue. 3aKoH
PaaoOaKTUBHOIO pacnaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepHble peakuuu. JleneHue u CUHTE3 sep.
SAnepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOIEMBI M IEPCIICKTUBBI SICPHOM
SHEPreTUKHU. DKOJIOTMYECKUE aCIEKThI SAEPHON SHEPTETUKHU.
DOneMeHTapHble yacTulbl. OTKPbITHE TO3UTPOHA.
MeTo1b1 HAOMIOAEGHUS U PETUCTPALIUU AJIEMEHTAPHBIX YaCTHII.
OyHIaMeHTaIbHbIe B3auMOIeicTBUS. EAMHCTBO (pu3ndeckoil KapTHHBI MUPA.

Texuuueckue ycTpoiicTBa U MpakTUYECKOE IPUMEHEHHUE: J03UMETp, kKamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK MOHM3HUPYIOIIHNX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUIUKH



Oranbel pa3BuTus acTpoHoMMM. llpukiagHoe M MHpPOBO33pEHUECKOE  3HAYEHHUE
aCTPOHOMHUHU.

Bun 3Bé3aa0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, IIIAHETH, X BUIUMOE JBUKCHHE.

ConneuHas cuctema.

Connue. ConneuHast akTUBHOCTb. Mctounuk sHeprun ConHua u 3BE3N. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. Jluarpamma «CIEKTpalbHBI KJIACC — CBETUMOCTbY». 3BE3JIBI
[JIaBHOM TIOCJE0BAaTENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJsi 3BE3J TIJIABHOU
[OCJIeI0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJtoLMU CoHLA U 3BE31. DTarbl KU3HU 3BE3L.

Muineunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u nemkenue Connua B ['anaktuke. Turbl
rajlakTuk. PajgyroranakTuku u kBasapbl. YEpHbIe AbIPHI B Apax rajlaKkTHK.

Bcenennas. Pacmmupenune Bceenennoil. 3axkon Xa00ma. PaszOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe usiyueHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUMU.

Yuenuueckue nabnrooenus

Habntonenuss HeBOOPYXEHHBIM IJ1a30M C HCIIOJIb30BAHMEM KOMITBIOTEPHBIX MPUIIOKEHUI
JUIS OTIpEeJIeNIeHUs TIOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sSpKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, miianet, Mineunoro Ilyru.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3ukM W acTpOHOMHUHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOH, CONMAIBHOU |
THYECKON cdepax [esTeNIbHOCTH 4YeJIOBEeKa, poJib U MecTOo (U3UKU U acCTPOHOMHUHU B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpa, pOJb (U3HUYECKOW Teopur B (HOpMUPOBAHUH
MPEeACTABICHUH 0 (U3HUECKON KapTHHE MUPA, MECTO (PU3NUYECKON KapTUHBI MUpa B OOIIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTaBICHHI O IPUpOIE.

Me:knpeaMeTHbIe CBS3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHsS B 1l Kkiacce OCYIIECTBISETCS C YYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBS3€il C KypcamMu MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Meosicnpedomemnvle nouwamusi, CBS3aHHbIE C U3Y4YEHHEM METOJOB HAYYHOTO MO3HAHMUS:
SBJICHUE, Hay4yHbIA (akT, rumotesa, (u3nueckas BeIWYMHA, 3aKOH, TEOpHs, HaOIOAeHUE,
SKCIEPUMEHT, MOJICIMPOBAaHUE, MO/JIENb, U3MEpPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUUYECKHEe (YHKIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJI0KEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTApHBIX (YHKIIHIA,
MIPU3HAKU N0JI00US TPEYTrOJIbHUKOB, ONPEAeTIeHUE IIOMAAN MIOCKUX GUTyp U 00bEMa Tell.

buonocus: snekrpuyeckue sBICHUS B JKUBOHM MpHUpOAE, KojieOaTelabHble IBWKECHUS B
KUBOW TNPUPOJIE, ONTUYECKUE SIBJIICHUS B JKUBOW NPHUPOAE, ACHCTBUE pagualuyd Ha >KUBbIE
OpraHU3MBbI.

Xumusi: CTpOGHHE AaTOMOB U MOJIEKYJN, KPHCTAIIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKY, CIEKTPATbHBIN aHAU3.

l'eoepaghusa: MarHuTHBIE TONIOCA 3€MIIM, 3alie)kKM MarHUTHBIX PyH, (HOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, IPEJCKA3aHNE 3EMIIETPSCEHUH.



Texnonoeus: TMHUM DIIEKTPOIIEPENay, T€HEPATOP NMEPEMEHHOIO TOKA, DJIEKTPOIABUIATED,
WHAYKIIMOHHAS Te4b, pajap, pPaJuoNpuEéMHHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJIOKOHHAsi ONTHKA, COJTHEUHas Oarapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHoro mpenMera «®dusnuka» Ha ypOBHE CpeAHero ooOmiero oOpa3zoBaHUS
(6a30BBIi  YPOBEHB) JOJDKHO  OOCCIICUUTH  JIOCTMDKCHHUE  CICAYIONUX  JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCIMETHBIX O6pa30BaTeJII>HI>IX PE3YyJILTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS Yy4eOHOTo mpenmera «Du3nKa» IOIHKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONINXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOHM IICHHOCTHBIX OpPHEHTAIlWH, TMO3WTUBHBIX BHYTPCHHUX
YOKICHHUI, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIeCTBa,
paciupeHe >KU3HEHHOTO OIBITa M OIBITA JISATSILHOCTH B IPOIIECCE Peal3alid OCHOBHBIX
HaIPaBJICHUN BOCIIMTATEIHLHOMN JICATEIFHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro0 BOCIIUTAHMS:

COPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIMK  OOYYaroIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIeCTBa;

MPUHATHE TPATUITUOHHBIX OOMICUEITOBEUSCKUX TYMAHUCTHICCKAX U JIEMOKPATHICCKUX
IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIHPHOCTh B HHTEpECaX IPaKIAHCKOTO OOIIeCcTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pPa30BaTEIbHON OpraHU3alliu;

yYMEHHUE B3aMMOJCHCTBOBATh C COIMATbHBIMH HHCTHTYTaMH B COOTBETCTBHH C HUX
GYHKIUSMU ¥ Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKON JEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM TpakIaHCKOW WACHTUYHOCTH, MMATPUOTU3MA,

[IEHHOCTHOE OTHOIICHHE K rOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHHUSM POCCHICKHUX
Y4€HBIX B 001aCTH (PU3HKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMUSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO ITOBEICHIS,

CIOCOOHOCTh OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCIIE B ICSATEILHOCTH YU4EHOTO;

0CO3HAHME JIMYHOTO BKJIJa B IOCTPOCHHUE YCTOMYHMBOTO Oy IyIIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIFOUYAsi 3CTECTUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
bu3nveckoit HayKe;

5) Tpy10BOro BOCIIMTAHHUSI:

WHTEpEeC K pas3nu4HbIM cdepaMm npodeccruoHalbHON AeATeIbHOCTH, B TOM 4YHCIE
CBSA3aHHBIM C (U3MKOM ¥ TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp Oymymien
npo(heCcCHu U pealin30BbIBATH COOCTBEHHBIC )KU3HECHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO M caMO00Opa3oBaHUIO B 00nacTu (U3MKU HA
MPOTSHKEHUU BCEH JKU3HU;

6) IKOJOrHYeCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh IKOJIOTUYECKOW KYyJIBTYPBI, OCO3HaHHE TJI00AILHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE M OCYLIECTBJIIEHUE ACHUCTBUN B OKPYXKAIOILIEH Cpele Ha OCHOBE 3HAHUS
LeJIed YCTOWYMBOIO Pa3BUTHUS YEI0BEYECTBA;

pacIIMpeHHe OMbITa JAEATEIbHOCTH SKOJOTMYECKOW HANpaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' O MIO3HAHUS:

C(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3MYECKON HAYKH;

0CO3HAHME IICHHOCTH HAYyYHOU JESTEILHOCTH, TOTOBHOCTh B TPOIIECCe M3YUCHHS (DPU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO JESTENbHOCTh UHANBUAYAIBHO U B FPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE e CTBHUS
Ba3oBble JJoruvyeckue aeiicTBus:

CaMOCTOSITEIBHO (POPMYITHPOBATh M aKTYaJIM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh e&
BCECTOPOHHE;

OTIPEJICIIATH IIeNTN JACSITeILHOCTH, 33]aBaTh MTApaMeTPhl M KPUTEPHH UX JO0CTHKCHHS,

BBISIBIISAITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHNS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh TUTAH PEHICHHS TPOOJIEMBI C YIETOM aHATIN3a UMEIONUXCS MaTePHATBHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICITEILHOCTD, OI[ICHHBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICACTBHIA NCATCILHOCTH,

KOOPJIMHUPOBATH U BBITIOJHATE pab0Ty B YCIOBHUSAX PEATBHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aWMOICHCTBHS,

pa3BHBaTh KPEATHBHOE MBIIIIJICHHUE ITPH PEIIICHUH )KU3HEHHBIX TIPOOJIEM.

Ba3oBble uccienoBarebCcKHe NelCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU IMOHATHAMH W METOJaMH (DU3HUECKOM
HAYKH;

BJIQJICTh HABBIKAMH YYCOHO-HCCIICIOBATEIILCKONM M TPOCKTHOW JEATCIILHOCTH B 00JIACTH
(U3HKH, CITIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO IOJIYYCHHUIO HOBOTO 3HAHMS, €r0 WHTCPIIPETAINH,
npeoOpa3oBaHUI0 W TPUMEHCHHIO B Pa3IMYHBIX Y4YCOHBIX CHUTYallUsX, B TOM YHCIE TIPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 001aCTH (PU3UKY;

BBISBJISATh TPUYMHHO-CJICJICTBCHHBIC CBS3M W aKTyaJU3upOBaTh 3a/avy, BBIJIBHUTaTh
THIOTEe3y €€ PpEIICHUs, HaxXOIHWTh AapryMEHTBhI Ui JIOKA3aTelIbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBaTh TMOJYYCHHBIC B XOJC PpCIICHUS 3ala4d Pe3yJbTaTbl, KPUTUYCCKU
OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33/]a4yMl B OOPa30BATENBHOU NEATEIBHOCTH, B
TOM YHCJIe IPU U3ydeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETb NMEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEAEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 33/1a4H, JIOMYCKAIOIINE AbTEPHATUBHBIC PEIIICHUS.

Padora ¢ undopmanmeii:



BJIAZICTh HAaBBIKAMH IIOJIYYCHUA I/IH(I)OpMaLII/II/I (1)I/I3I/II-ICCKOFO COACPIKAHUA U3 MCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSTEIIBHO OCYHIECTBIATh TMOWCK, aHAIN3, CHUCTEeMATU3AlUI0 U
MHTEPIpPETANi0 HHPOPMAIIMK PA3ITUYHBIX BUJIOB U ()OPM MPEICTABICHUS;

OILICHUBATh JJOCTOBEPHOCTH HH(OPMAIINH;

HCIIOJIB30BAaTh CpPCACTBA I/IH(i)OpMaIII/IOHHI)IX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
pPEIICHMU KOTHUTUBHBIX, KOMMYHUKATUBHBIX MW OPraHU3allMOHHBIX 3aJa4d C CO6JIIOIICHI/ICM
TpeOOBaHUN PTOHOMHKH, TEXHUKH OE30TIaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUSs, TPABOBBIX H
THYECKHX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJEp)KaHUS B pas3IuuHbBIX (opmarax ¢ ydé€Tom
HazHauyeHUs WHOPOpMAMM © IIETICBOM  ayaUTOPHH, BHIOMpas ONTHUMAIbHYIO (Qopmy
MMPEACTAaBJICHUA U BU3yalIU3alluu.

KoMmyHHKaTHUBHBIE YHUBepPCcaJbHbIEe YUeOHbIe 1eiiCTBUS:

OCYIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ U CMAT4YaTh KOH(l)J'II/IKTI)I;

Pa3BEPHYTO M JIOTHYHO HM3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U MH/IMBUTyaTbHOU pabOThI;

BBIOMpATh TEMATHUKy U METOJbl COBMECTHBIX AECUCTBUN C Y4€TOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YjeHa KOJIJICKTHBA;

HpI/IHI/IMaTB e COBMeCTHOﬁ JCATCIIBHOCTH, OpFaHI/ISOBBIBaTB " KOOp}II/IHI/IPOBaTI)
JNEUCTBUA TIO €€ MOCTWXKEHMIO: COCTaBJISITh IUIAH JEWCTBUM, pacnpedcsisiTb pojid C Y4ETOM
MHEHHH Y9aCTHHKOB, OOCYKJIaTh PE3YyIbTaThl COBMECTHOU pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa W KaKJIOTO YYaCTHHKA KOMaHJIbI B OOIIUN pe3yabTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh WJEU C TO3WIIMM HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYaIUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBISATh IMO3HABATEIBHYIO JIESATEIBHOCT, B 00NACTH (DU3HKU U
aACTPOHOMUH, BBISIBJIATH MIPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIBHO COCTaBJIATh IUIAH PEIICHHUS PACUYETHBIX M KA4YeCTBEHHBIX 3aj/iad, IUIaH
BBITIOJIHEHUSI TPAKTHUUECKOM paboThl C Y4€TOM MMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW Y MPEATNIOUTEHUN;
J1aBaTh OLEHKY HOBBIM CUTYALIUSIM;
pacimupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX NMPEANOYTCHUN;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
peuieHue;
OIICHUBATh MTPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO OHPYAUIMH B obOmactu  (U3HKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOIUOHAIbHBIA HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;



BIIQJICTh HABBIKAMU MMO3HABATEIILHON pe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBUIN
Y MBICJUTEJIBHBIX MPOIECCOB, UX PE3YJITATOB U OCHOBAHUM;

WCIOJIb30BaTh MPUEMBI pe(DIICKCHU ISl OLIEHKH CUTYaIliH, BEIOOPA BEPHOTO PEIICHHUS,

YMETh OIIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIXKCHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD €051, MIOHUMAs CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3€ PE3yJIbTaTOB ACSITEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHOKH.

B npouiecce 1ocTmXEHUST TMYHOCTHBIX PE3Y/IbTaTOB OCBOCHUS IIPOrPAMMBI 110 (PU3UKE /IS
YPOBHS cpenHero oOmiero o0pa3oBaHMs y 00YYalOUIUMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, IPEANOararonmi chopMHUpOBaHHOCTS:

CaMOCO3HAaHU$, BKIIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJIETh HAINPABJICHUS PAa3BUTHSI COOCTBEHHOMN IMOILIMOHATILHOM c(pephl, OBITh YBEpEHHBIM B ceOe;

CaMOPETYJINPOBAHMS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aManTHUPOBATHCS K HSMOIMOHAIBLHBIM
W3MEHEHUSM | MPOSIBIISATH THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTpEeMJICHHE K JOCTIDKCHHIO IIEIM U YCIeXy,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/IsI N3 CBOMX BO3MOKHOCTEH;

SMITIATHUH, BKIIOYAIOIIEH CITOCOOHOCTh TOHUMATh AYMOIIMOHAIEHOE COCTOSIHUE JIPYTHX,
YYHUTBIBATh €T0 TP OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMATPHBIX HABBIKOB, BKJIFOYAIOIINX CITOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JIPYTrUMU

JIIOJIbMH, 3a00TUTHCSI, TPOSBIIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIbTATDBI

K xoniy o0ydyenuss B 10 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINUXCST YMECHHM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (GU3UKU B (POPMHUPOBAHUU COBPEMEHHOI
HAayYHOM KapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJIOTUH, B MPAKTHUYECKON
NeSITeNIbHOCTH JIIOJICH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJeJeil: MaTepuaabHas
TOYKa, MHEepLHUalbHas cUCTeMa OTCYETa, abCOJIIOTHO TBEPAOE TENO, HJCANbHBINA a3, MOJAEIH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TN, TOUCYHBIA AIEKTPUUYECKHUI 3apsii MpHU pELICHUN
(buznueckux 3auay;

pacrno3HaBaTh (U3NYECKUE SIBICHUS (MIPOLECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISPHO-KHHETUYECKOM TEOPHH CTPOCHMS BEIIECTBA M AJIEKTPOIMHAMUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE IMPSMOJIMHEIHOE [BIKEHHE, CBOOOJHOE TaJeHue Tell,
JIBUKEHHE 110 OKPYXKHOCTH, HHEpLHUs, B3auMojeWcTBue Tei, Auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHHUE JKUIKOCTeH W TBEPIBIX Tel, M3MEHEHHe 00héMa Tel MpHU HarpeBaHUU
(oxyaxieHun), TeIJI0BOE PaBHOBECHE, CapeHHe, KOHSHC CAIHsl, TUIaBICHUE, KPUCTAIIN3aIINs,
KHUIIEHHE, BIAKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHUS ra3a MPH €r0 HarpeBaHWU B 3aKPHITOM
COCyJle, CBA3b MEXKJy IapaMeTpaMu COCTOSIHUS raza B H30Ipolieccax, AJIEKTpHU3alus Tell,
B3aUMOJICIICTBUE 3aPSJIOB;

OTIMCHIBATh MEXAHMUYECKOE IBWKEHHE, UCTONB3Ys (PU3MYeCKHe BEIWYHHBI: KOOPAWHATA,
MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cuila, UMIYJIbC Tella, KUHETHYecKas
SHeprus, MOTEHIHAJbHAs DSHEPrusi, MexXaHudeckas paboTa, MeXaHWYecKass MOIIHOCTh; IMPHU
OTIMCAaHWU TPABUIBHO TPAKTOBATh GU3NYECKHUI CMBICT HCIOJB3YEMBIX BEITUYHH, UX



0003HauCHHSI ¥ €MHULIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE AAaHHYIO (PHU3UUYECKYIO BETUUYUHY
C IpYrUMH BEIMUYMHAMU;

ONMCHIBATh H3YYEHHbIE TEIUIOBBIE CBOWCTBA TEJI M TEIJIOBBIE SBJIEHUS, HCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBICHHE Tra3a, TEeMIepaTypa, CpPeaHssl KUHETUYeCKas SHEprHs
Xa0TUYECKOTO JIBWJKEHHUS MOJIEKYJN, CpeIHEKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS dHEprus, pabora rasa, K03()(UIMEHT TOJE3HOTO NEHCTBUS TEIIOBOTO
JBUTATEIIS; IPU OTIMCAHHUH MIPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJTHYUH,
ux O0O0O3HAUYEHWS W EIUHHIBI, HAXOAWUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PH3HUECKYIO
BEJIMYMHY C IPYTUMHU BEJTMUMHAM;

ONMCHIBATh WU3YYECHHBIE JJIEKTPUUYECKUE CBOMICTBA BELIECTBA U AIIEKTPUYECKHUE SIBJICHUS
(mpo1iecchl), UCIOJNIB3YS (U3NYECKUE BEIMUMHBI: dJIEKTPUUYECKUHN 3apsijl, IEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  1OJI, MOTEHLUal, PAa3HOCTh IOTEHIMAJIOB; IpPU OINHUCAHUM TPABUIBHO
TpakTOBaTh (PU3MYECKUN CMBICI HCIOJb3YEMbIX BEIMYMH, WX OOO3HAUYEHUS U EIUHUIIBL;
YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOLINE JaHHYIO (PM3MUYECKYIO BEIMYUHY C IPYTUMH BEJIMYNHAMY;

aHAJIM3UPOBATh (U3NYECKUE MPOLECCHl W SBJICHMS, MCIOJIb3Ys (DU3MUECKHE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoro TsaroteHus, I, II m III 3akoHbl HplOTOHA, 3aKOH cOoXpaHEeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCA, TPUHIIUI CYNEPIIO3UIIMH CUJI, TPUHIIUII
PaBHOMpPABUS UHEPLHUAIBHBIX CHCTEM OTCUETA, MOJIEKYIISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEH KUHETHMYECKONW SHEPIHM TEIUIOBOTO JIBHYKEHUS
MOJIEKYN ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEpBbIil 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPaHEHHs
ANIEKTpUYECKOro 3apsiaa, 3akoH KyrnoHa, mpu 3TOM pa3inyaTrh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BbIPAKEHUE U YCIOBUS (IPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ACHCTBUS MALIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pasnuyaTh ycJIoBHs X O€30I1aCHOTO MCIIOJIb30BaHMs B IOBCEJHEBHOM JKU3HU;

BBITMOJIHATh 3KCIIEPUMEHTBl 10 HCCIENOBAaHHUIO (U3NYECKUX SBJICHUM U IPOLIECCOB C
UCIOJb30BAHUEM  MPSIMBIX M  KOCBEHHBIX HM3MEpeHuil, npu 3ToM (HOpMYIHPOBATH
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIEpHMEHTa, COOMpaTh YCTaHOBKY W3
IIPEUI0KEHHOr0 000pYJ0BAHNUS, IPOBOAUTE ONIBIT U (POPMYJINPOBATH BBIBOIbI;

OCYILIECTBIIATh MNpPsIMbIE U KOCBEHHbIE M3MEpEHHs (U3NYECKUX BEIMYUH, IPU 3TOM
BbIOUPATh ONTUMAJBHBIA CIOCOO0 M3MEPEHMs] U MCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKU
MOrPEITHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTU MEXAY (U3MUECKUMH BEIMYMHAMM C HCIOJIb30BAHUEM
OpSMBIX H3MEPEHUH, IpU 3ITOM KOHCTPYMPOBAaTh YCTAHOBKY, (DUKCHPOBATh pPE3yJIbTaThl
MIOJIy4eHHOH 3aBUCHUMOCTH (PM3UYECKUX BEJIUYMH B BHJE TaONMIl U TpapUKOB, AEIaTh BBIBOIbI
II0 pe3yJibTaTaM UCCIIEJOBaHMS;

coOmoarh npaBwia 0€30IaCHOTO TpyAa IpH IPOBEICHUU HCCIEIOBAaHMHA B paMKax
y4eOHOTO 3KCIIEPUMEHTa, Yy4eOHO-HUCCIIEOBATENILCKOM M HPOEKTHOM  JIEATENIBHOCTH €
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTOPHOTO 000PYI0BAHHUS;

pemaTh pacuéTHBIE 3a7ayd C SBHO 3aJaHHOM (U3MYECKON MOJEIbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJlaud BBIOMpATh (PU3NYECKYIO
MOJIeNb, BBIACIATh (PU3MUYECKHE BETUYMHBI U (OpMYNbl, HEOOXoIuMble i €€ pelleHus,
MIPOBOJIUTH PacU€Thl M OLIEHUBATh PEATbHOCTD NOJIYUYEHHOTO 3HaYeHUs (PU3NUECKOI BETHMUUHBI;

pelaTh KauyeCTBEHHBbIE 3a/ayM: BBICTpaMBaTh JIOTMYECKH HEMPOTHBOPEYMBYIO LEMNOYKY
paccyXJeHUi ¢ OOpOii Ha U3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIOJb30BaTh MPU pEIIeHUH Yy4eOHBIX 3aJad COBpPEMEHHble HH(POPMAlMOHHbIE
TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAlMU M MPEJICTaBICHHs yueOHOH 1



HAYYHO-TIONMYJISIPHOW WH(OpPMALUK, MOJYYCHHONH W3 pa3iIU4YHbIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MMOJTydaeMyro HH(OpMaIHIo;

MPUBOANUTH MPUMEPHI BKJIA/A POCCUHUCKUX U 3apyOeXHBIX yYEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIO0JIb30BATh TEOPETUYECKHE 3HAHUS 10 (U3MKE B IOBCEJAHEBHOM JKM3HM JJIs
obecrieyeHns OE30MACHOCTH MIPH 0OpaIeHNH ¢ TPHOOPaMU M TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPAHEHUS 3/I0pPOBbs U COOJIIOICHUS] HOPM 3KOJIOIMUECKOT0 TIOBEJICHUS B OKpYXKalOIlel cpese;

paboTaTh B IPYIIE C BHINOJIHEHUEM PA3IMUHbIX COL[MANIBHBIX POJIeH, IIIaHUPOBaTh padoTy
IPYNIbl, PAlUOHAIBHO PACHPEAEISATh OOS3aHHOCTM U IUIAHUPOBATh JEATEIbHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBAaTHO OLICHMBATh BKJAJ Ka)KJOTO0 M3 YYaCTHUKOB T'PYMIbI B
pelIeHre paccMaTpUBaEMO MTPOOIIEMBI.

K xoniy obyuenus B 11 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y O0YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOW KAPTHUHBI MHUDPA, B PAa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
JEeSITEeNbHOCTH JIFOJIEH, 1IeTI0OCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBATh TpaHUIBI TMPUMEHEHHMS] HW3YYEeHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKHUI 3apsi, Jyd4 CBETa, TOYEYHBIH HMCTOYHUK CBETa, SAepHAs MOJEIb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO si/ipa MU pelieHn: GU3NUecKux 3a/1ay;

pacro3HaBaTh (DU3MYECKUE SBJICHUS (MPOIECCHI) U OOBSICHATH WX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAHTOBOM (PU3UKHU: DJIEKTpUUECKas MPOBOJAUMOCTh, TEIIOBOE, CBETOBOE,
XMMHMYECKOE, MArHUTHOE JEHUCTBHA TOKA, B3aHMMOACHCTBHE MAarHuTOB, DJJCKTPOMAarHWTHAs
MHIYKIHSA, JCUCTBME MAarHUTHOTO IO HA NPOBOJHMK C TOKOM M JBIKYIIUHICS 3apsm,
3JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHENHOE PaclpoCTPaHEHUE CBETA, OTPAKEHHUE,
IpejgoMiIeHHe, HUHTeppepeHuus, audpakuuss U TOoJApu3alus CBeTa, JUCIEpCUs CBETa,
dhoTornekrpuueckuit Yhdext (hoTodrdexT), cBeTOBOE naBiIeHNE, BOSHUKHOBEHHUE JTMHEHYIATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAs PalMOAKTUBHOCTD;

ONKCHIBATH M3YYEHHbIE CBONCTBA BEIIECTBA (AJIEKTPUYECKHE, MArHUTHbBIE, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3IMYHbIX CPENl) U IEKTPOMATHUTHBIE SBJIEHUS (IPOLIECCHI),
UCHOJNb3ysd (U3NYECKUE BEIWYMHBL: DICKTPUYECKUH 3apsi, CUjla TOKa, 3JIEKTPUUYECKOE
HaIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh IOTEHIINAIOB, JIEKTPOABIKYILAS CUJIa,
paboTa TOKa, MHAYKLIMS MarHUTHOTO IoJis, cwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl JIEKTPUUYECKOr0 M MArHUTHOIO MOJIeH, MepHoJ W 4YacToTa KojeOaHWil B
Kos1e0aTeabHOM KOHTYpE, 3apsii U CHjla TOKa B MPOLIECCe TapMOHMYECKMX JIEKTPOMArHUTHBIX
KosnebaHul, (POKyCHOEe pPACCTOSHUE W ONTHYECKas CHJa JIMH3bI, IPU ONUCAHUHU IPABHIBHO
TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJIb3YEMBIX BEJIWYMH, HX OO003HAUYEHUS M EIUHUIIbL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIMUHUHY C IPYTUMH BEJIMYUHAMY;

ONMCBHIBATH M3YYEHHbIE KBAHTOBbIE SBJIEHUS U IIPOLECCHI, HCIHOJIb3yd (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrUs U
uMIynbc (OTOHA, MEpUoJ TMOodypacnajga, SHEeprust CBSA3M AaTOMHBIX sJep, NpH ONHCAHUHU
NPaBUIBHO TPAKTOBaTh (DU3NYECKUH CMBICT HCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAYCHHS WU
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTrUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HaAYCHNE (PU3MUECKOM BETUYMHBI;

aHAJM3UPOBaTh (PU3MUECKUE TNPOLECCHl M SABJIEHUS, UCIONb3YS (U3UYECKUE 3aKOHBI U
OpUHOMNBL:  3akoH Owma, 3aKOHBl IOCJIENOBATEIBHOTO U MApaUIE]bHOTO  COECIUHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH SJIEKTPOMArHUTHOM MHIAYKLIHMH, 3aKOH
MIPSIMOJIMHENHOTO PACIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPETOMIICHUS



CBETa, ypaBHeHHME DOifHmTelWHa I (oTtodddexra, 3aKOH COXpaHEHHS DSHEPrUH, 3aKOH
COXPAaHEHHUs MWMIIYJIbCA, 3aKOH COXPAHEHUS 9UIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoBOTO YHMCIA, MOCTYJIaThl bopa, 3akOH paguOakTUBHOIO pacmaja, IpU 3TOM pa3iuyarb
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBHS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIpENIeNATh HAIpPaBJICHUE BEKTOpA MHIYKIWU MArHUTHOTO TOJs TPOBOJHUKA C TOKOM,
cuibl Amnepa u cwiibl JIopeHna;

CTPOUTHh U ONMCHIBATH M300pa)KEHUE, CO3/1aBAEMOE IIOCKUM 3€PKaJloM, TOHKOW JIMH30M;
BBITIOJTHAT SKCIIEPUMEHTHI 10 MCCIICI0BAHUIO (PU3MUYECKHX SIBICHUI W TIPOIIECCOB C
UCTIOJIb30BAHMEM  TPSIMBIX M KOCBEHHBIX M3MEpPEHH: Tpu 3TOM  (OPMYIUPOBATH
npobneMy/3agadyy HW  THUIOTE3y y4eOHOTO DOKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3

MPEUI0KEHHOTO 000PYI0BAaHUS, TPOBOJAUTE OTIBIT U (POPMYIIMPOBATEH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HM3MEPEHUs (PHU3MYECKUX BEIUYHH, INPH ITOM
BBIOMPATh ONTHUMAIBHBIA CIOCO0 HM3MEpPEHHsS W HWCIIOJIB30BaTh HM3BECTHBIE METOMIBI OIEHKH
MIOTPEIIHOCTEN N3MEPEHUN;

WCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKIX BEIWYHH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHUN:
IIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (MKCHPOBATH PE3yJAbTAThl MOJYYCHHOW 3aBUCHMOCTH
¢u3MYecKnX BEIMYMH B BHAE TaONWI W TpapuKOB, [eNaTh BBIBOJBI MO pE3yJbTaTaMm
HCCIIEIOBAHUS;

coOnrofaTh mpaBuia Oe30macHOro Tpylda IpU MPOBEIECHUU HCCIENOBAaHUM B paMKax
y4eOHOTO JKCHEPHUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPONCTB U 1a00paTOPHOTO 000PYI0OBAHHUS;

pematb pacu€THBIE 3a7ayd C SBHO 3aJaHHOM (U3MYECKOM MOJEIbIO, HCIOJb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAIN3a YCJIOBUS 3a/1a4M BbIOMpaTh (PU3NYECKYIO
MOJIeNb, BBIAENATh (DU3MUECKHE BEIUYMHBI U (OPMyJbl, HEOOXOAuMBbIE I €€ pelleHus,
IIPOBOJIUTH PacU€Thl M OLIEHUBATh PEATBHOCTb IOJIy4YE€HHOTO 3HaYeHUs (PU3NUECKOI BETHUUHBI;

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKU HEMPOTUBOPEUMBYIO LIEMOUYKY
paccykJeHUH ¢ ONIOPOii Ha U3yYE€HHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHUS;

UCIOJb30BaTh IPU pEIIEHUH Yy4eOHBIX 3aJad COBPEMEHHble HH(OpPMAlMOHHbIE
TEXHOJIOTUU ISl NOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIpPETAllMd U IPEJCTaBICHHs yuyeOHOH U
Hay4YHO-TIONYJISIPHOM MHGpOpMAalMU, IOJY4YEeHHONM W3 pa3jIMYHbIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBATh M10JIy4aeMyr0 HH()OPMALIUIO;

OOBSICHATH NPUHLMIIBI ICHCTBHSI MAIlIMH, IPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCJIOBHS UX OE€3011aCHOTO UCIIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

NPUBOANUTH MPUMEPHI BKJIA/Aa POCCUHUCKUX U 3apyOeXHbIX YYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHUE IPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKE B MOBCEJHEBHOM JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPHU OOPALCHUH ¢ TPUOOPAMU M TEXHUYECKUMU YCTPOICTBaMU, JUIs
COXpaHEHHUs 3/I0POBbs M COOIIOIEHUS HOPM HKOJIOTMUYECKOT0 TIOBECHNUS B OKPYKaIOIIEH cpefie;

paloTaTh B IpyIe ¢ BBINOJIHEHHEM pa3IMYHbIX COLMAIbHBIX POJIeH, INIAHUPOBATh padoTy
IpYyIIbl, palMOHAIBHO pacHpeAessaTh OO0sM3aHHOCTH U IUIAHUPOBAaTh JIESTENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB I'PYIIBI B
peleHre paccMaTpuBaeMoi poOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JbI HAYUYHOI'O ITO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
H3HKA H METOIR! HAYHHOTO HOSHAHHA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5)
AHenMaTiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aaniiia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 ﬁgggj;:;ﬁiilorljﬂ £41bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOMN 9 1 bubnuoreka [IOK
' TEOPUH https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBRL TEPMOHHANIIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELIECTBA. 5 bubnuorexa [IOK
' ®da30BbIEC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 DneKTpocTaTHKa 10
HICKTPOCTATHIC https://m.edso0.ru/7f41bf72
[TocTostHHBIN 35IeKTpUYECKHil TOK. TOKH B bubnuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

11 KJIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. QJIEKTPOANHAMUKA
MaruautHoe nose. DJeKTpOMarHUTHasI bubnnorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJJEBAHUS U BOJIHbBI
21 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KosieGanust https://m.edso00.ru/7f41c97c
MexaHW4eCKHEe U 3JIEKTPOMArHUTHbBIE bubmuoreka [JOK
2.2 5) 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI cieManbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro mno pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [JOK
4.1 C) i 6
FICMCHTRT KBATTOBON OTTHIEH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE PO

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU

5.1 DneMEeHTbl aCTPOHOMHUU U aCTPO(DU3UKHI 7 bubmmorexa LIOK
https://m.edso00.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHHUE

6.1 O06o0mraroree TOBTOPCHHE 4 ﬁ;gﬁjﬁ;ﬁ;ﬁiﬁljﬂ £41697¢
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

10 KJIACC
N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThI pecypchl
. I(_I;mm(a — HayKa O TIpUpOJIE. . Bubmiorexa [IOK
BYTHBIE METOJEL HOSHAHHA https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUpa
Ponb u Mecto pusuku B
(hopMUpPOBaHUHN COBPEMEHHOMN bubmuorexa [JOK

2 . 1
HAYYHOW KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETHLHOCTH JIFOIeH
Mexannueckoe OBMKECHHUE.

3 OTHOCHTENBHOCTh MEXaHHUYECKOTO 1 bu6mmoreka [JOK
nemkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPCHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc

, ;pHBom/IHeﬁHoe I[BH)KerIe. . BuGmiorexa 1IOK

BIDKCHHE MaTEPUATBHOM TOYKH T1
CHUE MATEp OrTo © https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IpyuHUIKTT OTHOCUTENBHOCTH Butmiorexa 1IOK
8 lanunes. UnepuuanbHble CUCTEMBI 1

orcuera. IlepBbiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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Macca tena. Cuna. [IpuHuun

9 Cyleprno3unuu cui. Bropou 3akoH Bubmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HerotoHa 1151 MaTepuanbHOU TOUKU
Tperun 3akon HerotoHa ju1st bubnuorexa [JOK

10
MaTepHAIbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsaroTeHus. Cuna

11 TSHKECTH. He;r:Bas[ KOCMHYECKas bubmmorexa IOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COnNpOTUBIIEHUS ITPU bubnuoreka [IOK
IBW)KECHUHU TEJIA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHoe U BpaniaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMeHT cuitbl. [1edo cusibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPIOTO Teja
Nmnynbc maTepuaabHON TOUKH,

15 CHUCTEMBbI MaT€pUAIIbHBIX TOYCK. bubnmuoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
U3MEHEHUH KHHETUYECKOW DHEPIUH
[ToTeHnmanpHas YHEPTHSL. Butmiorexa [IOK

17 [loTeHumanpHas sHEprus ynpyro

ne(GopMUPOBAHHOW TPy HUHBI.

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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[TorenumanpHas 3HEPTUS TENA
BOJIM3U TIOBEPXHOCTH 3eMIIH

18

[ToreHnManpHbIE U
HENOoTEeHLUaIbHble CHIIbI. CBS3b
paboTHI HETTOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXpaHEHHUS
MEXaHUYECKOU YHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI
C U3MEHEeHNEM MeXaHNIeCKOH
SHEPTHH TeJla Ha IPUMEPE
PaCTSHKEHUS PE3UHOBOTO KIyTa

20

KonTtponbHas padoTa mo teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopun. bpoyHoBCKOE IBHKEHHE.

Huddysns

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

22

XapakTtep ABUKEHUS U
B3aMMOJIEHCTBHUS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus Ta30B,
KUJKOCTEH U TBEPIBIX TEIl

23

Macca MOJICKYII. KomnunuectBo
BemiecTBa. IloctosHHAas ABoraz[po

24

TennoBoe paBHOBECHE.
Temmeparypa u €€ usMepeHue.
[Ikana Temnepatyp Llenscus



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHasl TeMIeparypa Kak mepa

26 CpeaHEN KUHETUYECKON SHEPrUuun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJ. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH [lansroHa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota

28 «HMccnenoBanne 3aBUCHMOCTH
MEXTy TapaMeTpaMH COCTOSTHHS
pa3peKeHHOTO Ta3ay

29 H3omporiecchl B U1€alibHOM ras3e u bu6moreka [IOK
uX rpaduuecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0On1 e€ m3meHeHus. Kommuecto bubmuorexa [JOK
TEIUIOTHI K paboTa. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO U/1€aIbHOTO
raza

31 Bupl Teronepenaun bubmmorexa LOK

https://m.edsoo.ru/ffoc5c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.

32 KonundecTBo TemoTel mpu bubnnoreka [JOK
Terutonepenade. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
pouecc

33 IIepBblil 3aKOH TEPMOAUHAMUKU U bubnuoreka [IOK
€ro MPUMEHEHHUE K H30IPoIeccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs nporeccoB B bubnuorexa [IOK

npupoje. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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TCPMOJUHAMHUKN

[Tpunun nevicteus u KII/

bubmuoreka [JOK

35 TEIJIOBOM MAalIMHEI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KI1J{

37 DKosoruyeckue mpooIeMbl
TETIOIHEPTEeTHKH
O06o0maromuit ypox

38 <<MonI:KyHI;IpHaZp ¢dusuka. OCHOBBI brbmorexa IOK

https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas padoTa o reme
39 «MonpeKynﬂle:ﬂ ¢dusmka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenue u KuICHHE https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS

41 BJI&YKHOCTH BO3yxa. HachlmeHHbIN bubamorexa LHOK

https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
aMop(dHbIC Te1a. AHU30TPOIIHUS
42 CBOI/II‘)'((};B KPUCTAILIIOB. >KI/II,)HKI/I6 bubmmorera [JOK
https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
[InaBneHue U KpUCTAIIU3ALIMSL.
43 V nenvHasg Tennr())Ta HJIaBJIeEI/I}I. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
Cybnumarus

44 VYpaBHeHHe TemIoBoro 6angaHca Bubnmorexa IOK

https://m.edsoo.ru/ff0c6820

45 OnexTpu3anus Tea. NEKTPUIECKUN bubnuorexa [IOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsi. [IBa BHIa QJICKTPUUECKIX
3apsI0B

https://m.edsoo.ru/ffOc6bcc

[IpoBOAHUKH, TUDTEKTPUKHA U

bubmmoreka [{OK

46 .3
HOTYTIPOBOAIHHIIL. JaKoH https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AEKTPUIECKOTO 3apsiaa
B I« .3
- K3a1/CI)MZ)1;I/(I)CTeBI/Ie 3av]zzze[03 aI;(;H ) BuGmorexa LIOK
Ha. TOYeUHBIN JIEKTPUUECKUN
v AICKIp https://m.edso0.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB 21€KTPUYECKOTO
48 nons. [IpuHnyn cynepnosunnn bubnuoreka [IOK
AIIEKTPUUYCCKUX MOJIeH. JInHIH https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
. Pa6OT21tI in 3J'IGKTp(I;CTaTI/I‘—IeCKOFO Bu6morexa LIOK
oI, IOTCHIHAIL, TasHocTh https://m.edso0.ru/ffoc6f00
MOTEHIIUAJIOB
IT
50 | nexrpoctarmecrom note, Bromorer LIOK
P ' https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHULIAEMOCTb
bu6mmoreka [JOK
51 Dne €] . Konne
HICKTPOCMIOCTD. ROUACHEATOP https://m.edso0.ru/ff0c7126
5 .
o | oot oo
A pa. P https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHAEHCATOpa
53 JlaGopatopHas pabota "U3mepenue
NEKTPOEMKOCTH KOHIeHcaTopa”
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOTo IpUHTepa.
DnexTpocTaTHUecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE AIIEKTPONIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma 1is
y4yacTKa Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MpoBOHUKOB. JIabopaTopHas
pabota «M3ydeHue cMenanHoTo
COCIIMHEHUS PE3UCTOPOB)

bubmmoreka [{OK
https://m.edsoo.ru/ffOc74f0

57

PaboTa u MoniHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma ay1s TTOJTHOM (3aMKHYTOM )
anexktpuueckol nenu. Kopotkoe
3ambikanue. JlaboparopHas pabota
«3mepenue I/1C nctouyHuka Toka U
€ro BHYTPEHHETO CONPOTUBIICHUSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs MPOBOJUMOCTD
TBEPABIX METAJIIOB. 3aBUCUMOCTh
COIIPOTHUBJICHUS METAJIJIOB OT
TemMiiepaTypbl. CBEpXIPOBOIUMOCTb

60

ONEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa AIIEKTPOHHBIX ITyYKOB

61

ITomynpoBoAHUKH, UX COOCTBEHHAS
U IPUMECHAs TPOBOAUMOCTD.
CaoucrtBa p—Nn-niepexoja.
[TosrynpoBoAHUKOBBIE TPHOOPHI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTpUUECKUU TOK B pacTBOpax 1

62 paciuiaBax 3JeKTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEKTPUUYECKUN TOK B Ta3ax.

63 CaMmocToATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSATEIILHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [1nazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOANHAMHKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa mo teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnuorexa [JOK
AIIEKTPHYCCKHIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

o ESEZ?FEH;;HTZII\);;K. Kontposbnas . Bubmiorexa LIOK

https://m.edso0.ru/ff0c8c56
"DnexkTpoauHaMuka"
PesepBHelit ypok. O6o061maronmit bu6mmoreka [JOK

68 1
ypok o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe LU (poBbIE

Jl:;_)ﬂ Tema ypoka Beero Kontpoabubie | IIpakTuueckue i[:;:eﬂlrlﬂ o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
[TocTositHHBIE MAarHUTHI U UX

1 B3aMMOACICTBHE. MarHuTHOE MOJIE. 1 bubnuorexa [JOK
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOM MHIYKIUU
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuotexa [JOK
BsanmMoelicTBIE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «M3yueHue

3 MaFHETHOf")O noiﬂ KaTyIHKI/Iyz 1 1 Bubnuorexa LIOK

https://m.edsoo.ru/ffoc98fe
TOKOM»
JlelicTBME€ MarHMTHOTO MOJIsi HA
MPOBOJHUK C TOKOM. Cuiia Ammepa.

4 JlaGopaTopHas pabota 1 1 bubnuoreka [JOK
«HccenenoBanue IeCcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBIDKYLYIOCS 3apSKCHHYIO 1 bubnuoreka [IOK
yactuily. Cuia Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHnna
DNeKTpOMarHUTHAsI MHYKIIHS.

5 [ToTok BekTOpa MarHUTHOM 1
nHaykunu. O/1C uanykinuu. 3akoH
ANEKTPOMArHUTHOW UHAYKIIUU



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

®Dapanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HUHAYKIUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. DJ1C
CaMOMHJIyKIIUU. DHEPrHsl
MAarHUTHOTO TIOJI KaTYIIKK C TOKOM.
DNeKTPOMarHUTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTponucTBa U UX
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTBHI,
3IIEKTPOMAarHuTHI,
JNIEKTPOABUIaTENb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHIL,
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEeKTPOMarHuTHas
WHTYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora o teme
«MarsuTHoe moJe.
DNEeKTPOMAarHUTHAS HHTYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHHUYECKUX KOJIEOaHUH.
[IpeBpaienue sneprun

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajbIX KoJieOaHui rpysa
Ha HUTHU OT JUIMHBI HUTU U MacChl



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rpy3a»

14

KonebarenbHBIH KOHTYD.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KoJIe0aHHS B UACATHBHOM
KO0JICOATEeTbHOM KOHTYpE. AHAJIOTHUS
MEX/Yy MEXaHUIECKUMH H
ANIEKTPOMArHUTHBIMU KOJICOaHUSIMH

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

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B UACAIbHOM
KoJiebaTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarmux
KoJeOaHusx. BelHyXeHHbIE
MeXaHUUECKHE KOJIeOaHus.
Pe3onanc. BemnyxeHHbie
ANIEKTPOMArHUTHBIC KOJICOAHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIW TOK.

CunycongajibHbIM TEPEMEHHBIN TOK.

MoITHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JICUCTBYIOIIEE
3HAYECHHE CHJIbI TOKA M HATIPSHKEHUS

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

18

Tpancdopmarop. [IpousBoacTso,
nepenava u notpedieHue
ANEKTPUYECKOUN SHEpruun

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE DIEKTPUYECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOTO
TOKa, JIMHUM dJIEKTpoIepe1ay

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

20

OKOJIOTUYECKHE PUCKU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPT UH.
KynpTypa ncnonpzoBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexanndeckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuo.

21 CKODOCTE DACIDOCTDAIE bubnuorexa [JOK
K Th PACIIPOCTPAHCHHUS U
P pactipoctp https://m.edsoo.ru/ff0ccas54
JuIMHA BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIEC BOJTHBI
29 3Byk. CkopocTsb 3ByKa. [ poMKOCTB bubnuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
) BHGISTPOMaFHI/ITHHe B(iJ;le, 1704 BuGmorexa LIOK
CPOMCTBA H CKOPOCTD. Laud https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBI paguOCBI3U U
24 TeJNeBUICHUsA. Pa3BuTne cpeicTs
cBs13U. Pagnosokamuys
o5 KonTtponsHas padota «Konebanus u bubmuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
CBETa B OJHOPOJIHOM Cpejie. bu6mmoreka [JOK
26 .
TodveuHslii KICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffocd350
cBeTa
- OtpaxkeHue cBera. 1ialcom,l Bubmiorexa LIOK
OTpaKeI C]ieTa' OCTPOCHHC https://m.edsoo.ru/ffOcd4e0
M300paK€HUH B MJIOCKOM 3epKae
[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTpaKEeHUE. bubnunoreka [JOK
28 .
[IpenenbHBIW yroJ1 OTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKECHUS
29 JlaGopatopHnas pabora «3mepenue bubnuorexa [IOK

ToKa3aTeJid MPECJIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzsl. [loctpoenue n3o0paxeHui

30 B nuH3e. DopMyIia TOHKOM JIMH3BIL Bubmorexa IOK
https://m.edsoo.ru/ffOcddle
YBenu4ueHue JIUH3bI
JlabopaTtopHnast pabota
31 «HccnenoBanue cBOMCTB
M300paKeHUI B TMH3aX»
Hucnepcus cBera. ClIoKHBIN COCTaB
39 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habnronenue nucnepcun
CBETa»
33 Wnrepdepennus ceeta. Audpakuus bubnuoreka [IOK
ceta. JludpaxironHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
[Monspuzanus ceta https://m.edsoo.ru/ffOcf02e
OnTuueckne MpUOOPHI U YCTPOHCTBA
35 1 ycIIOBHsI BX 0€30TacHOTO
MIPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIaCCHYECKOW MEXaHHUKH. bu6mmoreka [JOK
[TocTynaThl crielUaIbHOW TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTh
37 OJHOBPEMEHHOCTH. 3aMeJICHUE Bubmuorexa LIOK
https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIlleHUE ATUHBI
DHeprus U UMIYIbC
38 PENATUBUCTCKOM YacTulibl. CBSI3b bubnunoreka [JOK
MAacchl C SHEPTHEW U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
39 KonTtponsHas pabora «OnrTuka. bubnuorexa [IOK

OcHOBBI CIIeLMaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»

®otonsl. ®opmyna I[Tnanka.

bubmmoreka [{OK

40 DHeprus 1 UMITyJIsC GOTOHA https://m.edsoo.ru/ffOcfel6
TKPBITHE U U BaHHU
41 $0T§3¢)¢)ZKTa.C(;JlIieIfII:maA. lﬁi. Bubmotexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
42 BH“HmTeI(f“Ha I[H(b;{(b(bOTOB(b(lr))eKTa. brbmorexa IOK
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
apienue ceeta. OnbiTe! 11, H.
43 §e6e)1e13a. XuMHUECKOE IEWCTBUE bubamorexa [IOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTa u
MPaKTUYECKOE MPUMCHEHHE:
44
(dboTormeMenT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO
45 Pemrenue 3agad mo reMe « JIEMEHTEI bu6mmoreka [JOK
KBAHTOBOM OITTHKIY https://m.edsoo.ru/ff0d0302
Mogpens aroma Tomcona. OmBITH
46 Pesjp(bopzla 10 PAcCesTHUIO O~ Bubmorexa IOK
https://m.edsoo.ru/ff0d091a
yactull. [Tmanerapnaas Mojenb atoma
bubnuoreka [JOK
41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u normnouieHne GoTOHOB
48 MIpU NIEPEXOEe aTOMa C OJTHOTO bubnmuoreka [JOK
YPOBHSI SHEPTHHU HA Apyroid. Bumb https://m.edsoo.ru/ff0dOafa
CHEKTPOB
49 BonHoBBI€ cBOMCTBA YacTull. BoJIHEI bu6nmoreka [JOK

ne bpounnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE H3JIy4€HUE

50

OTKpbITHE PAAMOAKTUBHOCTH.
OmnsiTel Pesepdopna mo
OIIPEJICJICHUIO COCTaBa
PaAOaKTUBHOI'O U3ITYUCHUA

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

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. Biusauaue
PaIMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
Nzotomel. Ansda-pacna.
DJIEKTPOHHBIN U TO3UTPOHHBIA
Oera-pacrnajn. ['aMma-u3inydeHue

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

53

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepusie peakunu. SAnepHbIH
peaktop. [Ipo6iieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SACPHOU
SHEPTETUKHU

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

54

DJyieMeHTapHble YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo 1l HAOIOICHUS 1
perucTpalu dIEeMEHTapHBIX
yactul. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMMOJICUCTBUS. EQMHCTBO
(bu3MUeCKOU KapTHHBI MUpa»

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

55

Bun 3se3nnoro neda. Co3sesaus,
SIPKUE 3BE3/1bl, IUIAHETBI, UX
BuaumMoce AsrmkeHue. CoHeuHas
cHCcTeMa



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

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk sneprun CoJiHLa U 3BE3]

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIe0BaTEeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. COBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOKICHUU U
spoJironuu COJIHIA U 3BE3]T

58

Mneunsin [1yte — Hama
lNamakTuka. [lonoxenne u
nskenne Coirna B [amakTuke.
lNamakTukn. YepHbIe ABIPHI B ApaxX
raJIakKTUK

59

Bcenennas. Pa3z0eranue rajgakTuk.
Teopust bosbiioro B3psiBa.
PennkroBoe uznydyenue.
MeraranakTuka

60

Hepemennsie mpo6iemMsl
aCTPOHOMHHU

61

KonTtponbHas pabota «31eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o006maromuii ypok. Pois puzuku
U ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax NessTeNbHOCTH
JeJloBeKa

63

O6o6maromuii ypok. Ponb 1 Mmecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa




64

O6o6mmaromuii ypok. Poib
¢bu3nvecKkoit Teopuu B
(hopMUPOBAHNUY TIPEICTABICHUH O
¢bu3nvecKoi KapTUHE MUPA

65

O6o06mmaromuii ypok. Mecto
(bu3nIeCKOi KapTHHBI MUpPaA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O MPUPOJIE

66

PesepBHBIl ypok. MarautHoe nouie.
DNeKTpOMarHuTHask MHAYKIHS

67

PezepBHbIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPHUH
OTHOCHUTEIILHOCTH

68

Pesepnsrii ypok. KBanToBas ¢usmka.
DJIEMEHTHI aCTPOHOMHUHU U
acTpopU3NKH

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

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» ®uswnka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon penakiueit
[MapdenTreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «lIpocBemnienney

» ®usuka, 11 xrace/ Mskumes I'.JI., bByxosues b.b., Hapyrua B.M. non penakinei
[MapdenTreBoii H.A., AkunonepHoe oomiectBo «MznarensctBo «IIpocBemnienney

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

@wusuka. 10-11 kmacchr: 6a30BbIi U YrayOJIeHHBIN YPOBHU: nuAakTHYeckue marepuaisl/ A.E.
MapoH, E.®. Mapon, -Mocksa: [Ipocsemienne, 2021

®usuka. 10-11 kmacchl: TEXHOJIOTHYECKHE KapThl YPOKOB 10 yueOHUKY ['.5. Mskuiiesa u
np.- Bonrorpan: Yuurens, 2019

IHUDPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://lwww.fizika.ru/

http://experiment.edu.ru/


http://school-collection.edu.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
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