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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOrO0 ypOBHS HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHWM K pe3yibTaraM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeabHOW mIporpammsl, npenctaBieHHbIX B OI'OC
COO, a Takxke c yué€roMm (enepanbHON paboyeil MporpaMMbl BOCIHUTAHUS U
KOHIIEMIMK TpenoaaBaHust ydyeOHoro mpenMera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeIbHbIE IPOIPAMMBI.

ConepxaHue TMporpaMMbl O (U3MKE HampaBiIeHO Ha (HOpPMHUpPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHbl MHpa oOyvaromuxcs 10-11 kmaccoB mpu
oOy4yeHHH UX (PU3MKE Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiM OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIpPEIMETHBIM pPE3yJIbTaTaM
oOyuyeHus, a TaK)K€ YUYMTHIBAET HEOOXOJUMOCTb pealM3alli MEXIPEAMETHBIX
CBA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH MpeameTamu. B Heil
ONPEENSIIOTCS OCHOBHBIE LEIM M3YyYEHUsS (PU3MKH HA YPOBHE CPEAHEro OOLIEro
o0pa3oBaHUsl, IJIAHUPYEMbIE€ PE3yJIbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbBIC, TPpeAMEeTHbBIC (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (u3mke BKIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 ToaM OOy4EHHS;

e coJlepikaHue yueObHoro npeameta « Pu3uka» 1mo rojgaM oOyueHusl.

®du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPUPOJBI, BBICTyHas B
KauyecTBe y4eOHOI0 MpeIMETa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMi 00 okpykaromem mupe. LlkonbHbIl Kype pu3uku — cucteMooOpa3yrouui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SIBJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3ndyeckord reorpadueld M acTpoHoMued. lcmonp3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUM  OmpeneNisieT Xapakrep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMI B cdepe SHEePreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTEpPHAIOB C 33JaHHBIMH CBOMCTBAMHM U JPYTHX.
N3ydyenue (Qu3MKUM BHOCUT OCHOBHOW BKJaa B (OPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0yyarommxcs, B (popMHpoBaHHE YMEHHMH MPUMEHSATH
HAy4YHbIA METO]I MO3HAHUS MIPU BHINIOJIHEHUU UMHU YU4E€OHBIX UCCIIET0BAHUM.

B ocHOBy Kypca ¢(u3uku a8 ypoBHsS CpelHero oOiero oOpa3oBaHMs
NOJIOKEH pSAd WAEH, KOTOpbIE MOYKHO paccMaTpuBaTh KaK MPUHLUIBL €ro
IIOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHaN U3 BCEX pa3iesioB (PM3HUKH, BKIIOYAET KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEM Marepual Kypca (GU3UKH
oObeAMHEH BOKpYr (Qusnmyeckux Tteopuil. Bemgymmum B Kypce sBIsieTcs
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus MpesarnosaraeT HCIO0JIb30BaHNUE
I'YMaHUTApHOTO TOTEHIMaNa (U3UYECKOW HayKHU, OCMBICICHHUE CBS3U PA3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMU.

Hoess npuknaonoi  nanpaenennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHX MPHUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEACTBOM BBEIEHUS DJIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HSKOJOTMYECKUM NpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBbl C PAa3BUTHEM TEXHHKW U TEXHOJOTUM, a Takke OOCYXKIEHUS
po0JIeM pallioOHATBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SABIAIOTCS (U3MUecKkue Teopuu (PopMUpPOBAHUE MPEACTABICHUNA O
CTPYKTYp€ MOCTpoeHUsl (pu3nueckoil Teopuu, posid (PyHIaMEeHTaIbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX TNPEACTABICHUAX O TMPUPOJIe, TpaHHIAX
MPUMEHUMOCTH TEOpHM, i1 OIKHCAaHUSl €CTECTBEHHO-HAYyYHbIX SBJICHUN U
MIPOIICCCOB).

CHUCTEeMHO-ACATEILHOCTHBIN TOAX0 B Kypce (DU3UKU peau3yeTcs MPexkIe
BCEro 3a CUET OpraHu3aluy 3KCHEPUMEHTAIBHON NEATEIbHOCTH OOYyYarolIuXCs.
Jlnst  6a3oBoro ypoBHS Kypca (U3HKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB U Ja0OPAaTOpPHBIX pPadoT,
KOTOpBIE B mporpamme 1o (u3uke oObEIUHEHbI B OOIIMI CIUCOK YYEHHUYECKHUX
IpaKkTUYeCKux paboT. BeiaeneHne B yKa3aHHOM IEpedHe JIabopaTOpHBIX padoT,
MPOBOJAUMBIX JUIsI KOHTPOJSL M  OLEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeIbLHOTO TMPOIECCa MCXOAs U3 OCOOCHHOCTEW IIJIAHUPOBAHUS W
ocHameHuss kaOwHera (¢wu3uku. Ilpm 3TOM oOecreunBacTCs  OBJAJCHUC
OOy4YaromMUMHCsl YMEHUSIMU TIPOBOJIUTh KOCBEHHBIE H3MEPEHMs, HMCCIIEAOBaHUS
3aBUCUMOCTEM (DU3WYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB II0 MPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME YIENSETCS PEUICHUIO PAcY€THBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM J71s1 pacu€THBIX 3aay NPUOPUTETOM SIBIISIIOTCS 3aJadd C SIBHO
3aIaHHON (PU3UYECKON MOJICIIbIO, TTO3BOJISIOIINE MPUMEHITh U3yUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelia Kypca, TaK U MHTErpupys 3HAHHUS U3
pa3HbIX pasnesoB. [l KadyecTBEHHBIX 3a[a4 MPUOPUTETOM SIBISIOTCS 3a/aHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UUECKUX SBICHUNA M MPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJENTH Il CHUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOOecnedyeHno ydeOHOro rpoiecca 0a30BBIi YpOBEHb Kypca
(bU3UKK HA YpPOBHE CpeAHEro o01Iero 0opa3oBaHus JOMKEH U3y4aThCs B YCIOBUSIX
MPEeIMETHOrO0 KaOWHeTa (PU3UKM WU B YCIOBUSX MHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere (U3MKM NOKHO OBITH
HEeoOXouMoe JiabopaTopHOe OOOPYJIOBAaHHUE ISl BBIMOJHEHHUS YKAa3aHHBIX B
nporpaMmme mo (pu3MKe yYeHHYECKHX MPAKTHYECKUX PadOT U JEMOHCTPAIIMOHHOE
o0opyTI0BaHHE.

JlemoHCTpaninonHoe oOopyaoBaHue GOpPMHUPYETCST B COOTBETCTBUU C
OPUHIIAIIOM MHHHMAJIbHOM JIOCTATOYHOCTH M OOECIEYMBAET IOCTAaHOBKY
NEPEYNCIICHHBIX B TMporpaMme 1O (HU3MKE KIIOYEBBIX JEMOHCTpAlUil Jis
UCCIICJIOBAHUS ~ M3yYaeMBIX SBICHUH W  MPOLIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyIOBaHME JUISI YUYCHHUYECKHX TMPAKTHYECKUX paboT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIEUMBAETCSA B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TeMaThdeckue KOMIUICKTHI
7a00paTOPHOTO OO0OPYIOBAHMUS JIOJDKHBI OBITH ITOCTPOCHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJIE ITU(POBBIX JTab0paTOpuil.

OCHOBHBIMHU LIEJISIMH U3Y4YeHUS (PU3UKU B 0011IEM 00pa30BaHUM SIBISIOTCA:

e (dopMupoBaHME HMHTEpEcCa W CTPEMJICHHS OOy4aloUMXcsi K HAyYHOMY
W3YYCHUIO TPHUPOJIbI, PAa3BUTUE HX HMHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE TO3HaHus U POpMHUpOBAHUE
UCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (dopMHUpOBaHHE HAay4YHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKHU;

e (QopmupoBaHue yMeHUH OOBSCHATH SBIEHUS C HCIOJIH30BAHUEM
du3nYeCcCKuX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMHpOBaHHE TMPEICTABICHUA O pOJM (UMKH ISl Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTmkeHne 3TUX 1enel o0ecreynBaeTcsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce U3ydeHus Kypca pU3MKHU Ha YPOBHE CPeIHEro 001Iero o0pa3oBaHus:



e mpuoOpeTeHHWe  CUCTeMbl  3HaHMM 00  o0mux  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, JJICKTPOJWHAMHUKY, KBAHTOBYIO (GU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUA IS
0o0bsCHeHHMsST (PU3NYECKUX SBICHUW B TPUPOAEC W IS TPUHATHUSA
MMPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEHICHUS Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
dbu3nyeckoil MOJENbI0, 3aJad, MOJAPA3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue Gu3NUeCcKo MOJENH, aJIeKBATHON YCIOBUAM 3aa4H;

e TOHWMaHWE (U3MYECKUX OCHOB W NPHHIIMIIOB JEHCTBUS TEXHHUYCCKHUX
YCTPONCTB M TEXHOJIOTHYECKUX TIPOIIECCOB, X BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOJAMH CAaMOCTOSTEIHHOTO IJIAHUPOBAHUS U TMPOBEICHUS
(bU3NYECKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTannu WH(OpMaIuy,
ONpeaeIeHHs TOCTOBEPHOCTHU MOJYYEHHOTO PE3ybTarTa;

e CO3/JaHHE YCIIOBUH A Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3yudenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpEIHEro OOIIero
oOpazoBanus otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xknacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme To (U3UKE TMepedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX padOT SBIAECTCS PEKOMEHJIOBAaHHBIM, YYMTENb JellaeT BbIOOD
MPOBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HMHAMBUAYAIbHBIX
O0COOEHHOCTEH 00yUYaroIIUXCsl.



COJEPXAHHME OBYUYEHUA
10 KIIACC

Pa3znen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHHS OKPYKAIOIIETO
mupa. Ponp DJKcnepuMeHTa M TEOpHMM B IIPOLECCE IO3HAHUS IPUPOJBI.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortesbl.
®du3nyeckre 3aKOHbI U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mMecto ¢u3uku B (OpMUPOBAHUU COBPEMEHHOW HAay4HOH KapTHUHBI
MUpa, B IPAKTUYECKON IE€ATETbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBple W UU(POBBIE H3MEPUTENBbHBIE MNPUOOPBI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpoCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOpPEHHUE MaTepuaibHOM TOYKH, WX MPOCKIIMM HAa OCH CHUCTEMbI KOOPAHWHAT.
CnoxeHue nepeMeIIeHU U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJIMHEWHOEe aBMxkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUs, MNYTHU U MepeMelIeHUs
MaTepUaIbHONW TOYKU OT BPEMEHH.

CBoboaHOe mazieHre. Y CKOpeHHe CBOOOTHOTO TaICHHMS.

KpuBonuueitnoe  nBwkeHue. JIBH>KEHHME  MaTEpPUAIbHOM TOYKHA MO
OKPY>KHOCTHU C ITOCTOSIHHOM I10 MOJIYJIX0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAS
ckopocTh. [lepuona u yactora obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHUJIOMETP,
JIBH>)KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE Mepe/layuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBHDKCHUSL.

[IpeobpazoBaHue IBMXKEHUM C UCIIOIB30BaHUEM MTPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peskKeHHOM IIPOCTPAHCTRE.

HaGmronenne ABMXKEHHS Tena, OpOIIEHHOTO TMOJ yIioM K TOPU3OHTY H
TOPU30HTATBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHMUSI.

Hanpagnenune ckopocTu npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3yueHre HEpaBHOMEPHOTO IBUKEHUS C IIEJbI0 ONPENCIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY MOYTSIMH, NPOUIAECHHBIMM TEIIOM 3a
MOCJICIOBATENBHBIC PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBH>KCHUU C HAYAJIIBHOW CKOPOCTHIO, PAaBHOM HYIIIO.

N3yueHne IBMKEHUS AapUKa B BA3KOU KUJKOCTH.

N3y4yenue nBmKeHHs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutenbHOcTH  l'aymmmesa.  IlepBeiii  3axkoH  HproTona.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akon HeroToHa
JUUIs. MaTEpUAIbHOM TOUKHU. Tpernil 3akoH HbroTOHA 1J1s1 MaTepUAIbHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectu. IlepBas kocmmyeckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (okosi, CKobxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadduimeHt tpenus.
Cuna cCOnpOTUBIICHUS TIPU IBUKEHUU TEJA B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT cHJIBl OTHOCUTENIBHO OcHu BpauieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: TMOJIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuUM.

CpaBHEeHME MACC B3aMMOJICUCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMAIIHH.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U MTAJCHUU.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBeCUS TBEPAOro Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHue ABMXeHUs OpycKa MO HAKJIOHHOM IIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIMX B IPYXKUHE U
pEe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclnoBHM pPaBHOBECHS TBEPAOrO TeNa, HMMEIOMIETO0 OCh
BpALCHUS.

Tema 3. 3aKkoubl coxpanenusn 6 mexaHuke

NMnynsc MaTepuanbHOM TOYKHM (Telia), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHEHMS M MIYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIHOCTE CHJTBI.

Kunernueckass »Heprusi MaTepHallbHOM TOukH. Teopema 00 HM3MEHEHUU
KMHETHUYECKOU SHEPTUM.

[TorennumaneHas SHEprusl. [TorenuumanbHas SHEprus YIpyTO
nedhopMuUpoBaHHON  TpykuHbl.  [loTeHIManbHas  JHEprus  Teia  BOJM3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHple W HENOTEHIMadbHble  cwibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C M3MEHCHHUEM MEXAHWYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHM.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBEHOM SHEPTUH B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHne abCOMIOTHO HEYIPYToro yjapa C MOMOIIBI JABYX OJHWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBS3u pabOTHl CHIIBI ¢ M3MEHEHUEM MEXaHHMYEeCKOW IHEpTruu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKI'yTa.

Paznen 3. MoJsiekyasipHasi pU3HKA ¥ TEPMOJTUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxenue. [Auddys3us. Xapakrep HABMKEHHS U
B3aUMOJECUCTBUSL YacCTHUL BellecTBA. MoJenu CTpPOEHUs Ta3oB, XUIAKOCTEW U
TBEP/ABIX TET U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojienei. Macca u
pa3mepsl Mosiekyi. KonndecTBo BemectBa. [loctosinaas ABorapo.

TermioBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkana temmneparyp
Llenbcus.



Mopaens  upeanmbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJICATBHOrO Tra3a. AOCOJIOTHAas TeMIeparypa Kak Mepa
CpeoHEW KWHETHMYECKOW HSHEPruH TEIUIOBOTO MABWKEHUsA dYactull rasza. [llkana
temneparyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHHE MenneneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B HAEAIBHOM ra3e ¢ NOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H3OMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BelecTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUI.

OmneiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY AABJICHUS ra3a Ha CTEHKU cocyza.

OnbIThl, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HJICAIbHOIO Tasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

Onpenenenue Macchbl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHI
00BbEMa KOMHATHI, IABJICHUS U TEMIIEPATYPhI BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY MMapaMeTPaMHU COCTOSTHUS pPa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmonuHaMuueckass cucrema. BHYTpEHHssI SHEPTUS TEPMOAMHAMUYECKOU
CUCTEMBI U cTIoco0bI €€ n3meHeHusi. KomnyecTBo Temnotel u pabota. BHyTpeHHss
SHEpPrus  OAHOATOMHOTO  HJACaJbHOrOo  raza. Buael  Temionepenadu:
TEIUIONPOBOHOCTh, KOHBEKIIUA, U3IIYUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KosimdecTBo TEmIOTHI MpU TEIIIONEpeaaye.

[Tonsitue 06 ammabatHoMm mporiecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBoro 3aKoHa TEPMOIAMHAMHUKHM K wu3omporieccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTuMocTh MPOIIECCOB B MPUPOJIE.

TennoBble  mammHbl.  [IpyHOMOBI ~ JEWMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sHEprUM B TEIUIOBBIX MarmuHax. Koadduiment mnonesnoro
nericTBus TerutoBoi MammHbl. [lukn KapHo m ero ko3d@HIIMEHT IOJIE3HOTO
JENUCTBUS. DKOJIOTHYECKHE MPOOJIEMBI TETIOPHEPTETUKH.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEIh
BHYTPEHHETO CTOpaHus, OBITOBOW XOJOAWILHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEW 3HEpruu Teia MpHU COBEpPUICHUU PabOThI: BHUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM C)XaTOro BO3[yXa, HarpeBaHue s¢dupa B
JaTyYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINS).

N3meHeHre BHyTpeHHEN SHEPTHUH (TeMIIEpaTyphl) Telia Py Terionepeaaye.

OneiT MO aauabaTHOMY paCHIMPEHHUIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CrOpaHusi, PpEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kuneHue. AOCOMIOTHAsS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO31yxa. HacklmeHHblli map. YjaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiyioB. Kuakue kpucrtamisl. CoBpeMeHHble MaTepuanbl. [linaBineHue u
KpUcTayuM3anus. Y aenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OajiaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYYEHUS COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoOJCTBa HACBHIILICHHBIX MTAPOB.

Kunenue npy moHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HaGmroienrie HarpeBaHus U IJIABJICHUS] KPUCTAJTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HN3mepeHne 0OTHOCUTENIbHOM BIAYKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoaAMHAMMKA
Tema 1. Inekmpocmamuxa
OnekTpuzauusi Tea. OJEKTpUYecKuid 3apsan. [[Ba Bula 5>IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, AMAIEKTPUKH M MOJYINPOBOJAHUKUA. 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsiaoB. 3akoH Kynona. ToueuHbIN 3€KTpUUECKUN 3apsi.
DnekTpuueckoe moJie. Hanpsok€HHOCTh  dieKTpuueckoro Tmois. [IpuHumn



CYNEpHO3ULUUA IEKTPUUYECKUX Toyie. JIMHUM HAnpsKEHHOCTU SJIEKTPUYECKOTO
OJIAL.

Paborta cmm  anektpocrarmueckoro  mons.  [lorenmman.  PasHoCTh
NOTEHUUAJIOB. [IpOBOAHMKM W JOHMAJIEKTPUKA B DIIEKTPOCTATHUYECKOM IIOJIE.
Jwvsnexrpuyueckasi MPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: JIIEKTPOCKOII,
AIEKTPOMETpP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpuOOpOB,
KOHJICHCATOp, KOMMUPOBAIIbHBIN alllapar, CTPYUHBIN OPUHTED.

Llemoncmpayuu

Y CTpOoNCTBO M MPUHLINI IEUCTBUSA dIIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOJHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIIEKTPUKY B DIIEKTPOCTATUIECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCAaTopa OT IUIOLIAJH
MJIACTUH, PACCTOSHUS MEXIY HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuvl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3n1ekmpudeckuit mox. Toku é paznuunplx cpeoax

ONEKTPUYECKU TOK. YCIOBUS CYHIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTosHHBIN TOK.

Hanpsioxenne. 3akon Oma st yuacTka UETu.

DNEKTPUYECKOE CONPOTUBJICHUE. Y IEJIBHOE CONPOTUBJIEHUE BELIECTBA.
[TocnenoBarenpHOE, NApAILIENBHOE, CMEIIAHHOE COEAMHEHUE POBOJHHUKOB.

PaGora anektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUjla M BHYTPEHHEE CONPOTUBICHHE HMCTOYHHMKA TOKA.
3axon Oma 15 MOJTHOM (3aMKHYTOM) 3JIeKTprudeckol 1ienu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAasT ~ MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCHMOCTh
COMPOTHUBJIEHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX MTyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHasT W TMpUMeECHas MPOBOIUMOCTh
noJIynpoBOAHUKOB. CBoiicTBa p—N-nepexona. I[1omynpoBogHUKOBBIE IPHOOPBI.

DONeKTpUYecKuid TOK B  pacTBOpaX U  paciulaBaX  BJIEKTPOIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS. DIEKTPOIH3.



OnekTpuueckuid TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckre yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: aMIIepMETP,
BOJITMETP, pEOCTAaT, HCTOYHUKM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHMS, BAKYYMHBIN JHO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN U0/, TATbBAHHKA.

Llemoncmpayuu

M3MmepeHne cuiibl TOKa U HaIIPSHKCHUS.

3aBUCUMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAM MONEPEYHOIO CEYEHUS U MaTepHaa.

CMemaHHOe COeTMHEHUE TPOBOTHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABWKyLEH cuiibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

M ckpoBoii pa3psia U MPOBOAMMOCTD BO3IyXa.

OHOCTOPOHHSSI IPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3ydeHne cMEeaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBSA3€H C KypcaMHM MAaTEMAaTHKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsamusi, CBI3aHHBIE C W3YyYEHHUEM METOJOB HAy4HOIO
NO3HAHM: SIBJICHHE, Hay4dHbIH (akT, runores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUe CHUCTEMbl YpPaBHEHMM, JHHEHHas QyHKOus,
napabona, runepbosia, uxX rpa@uKd U CBOKMCTBA, TPUTOHOMETpUUYECKHE (DYHKLIUU:
CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCH KOOPJAUHAT, CJI0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJbI TEIJIONEpPEIaUH, TEIIOBOE paBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOI HPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPHUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTHYECKAs IMCCOLUALMNS,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIIHUKK, HCIIOJIb30BAHUE 3aKOHA COXPAHCHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYyrue), ABUTATENIb BHYTPEHHEIO
cropanusi, napoBas TypOHWHa, OBITOBOM XOJOJUIBHUK, KOHIAULIMOHED, TEXHOJIOTUN
MOJIYYEHHUSI COBPEMEHHBIX MATEpUAIOB, B TOM 4YHCIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBI IIPUHTED, ANEKTPOHAr PEBATENbHBIC puOopHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FAIbBAHUKA.

11 KIJACC

Pa3znen 4. JiaekTrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM wWHAyKUuW. llpuHnum cynepno3unuun
MAarHuTHbBIX MOJed. JINHMM MarHUTHOW WMHAyKUMU. KapThHa JMHHMI MarHUTHOU
WHIYKIUY TO0JIS1 OCTOSSHHBIX MArHUTOB.

MarautHOe 10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHHUM UWHIAYKIUU
MAarHuTHOI'O TOJIA JUIMHHOIO MPSIMOTO INPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOIO
IIPOBOJIHMKA, KATYIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMoaencTsue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOlyJIb U HallpaBJICHHE.

Cuia Jlopenna, e€ MOayJib M HampaBiieHue. [[Br>KeHUE 3apsoKEHHOM YacTUIbI
B OJTHOPOJTHOM MarHuTHOM IMoJje. PaGota cuibl JlopeHiia.

SIBiieHue DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOMN
WHIYKIWU. OJIEKTPOJABWKYLIAs CWJIA WHAYKUUMHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe mosie. OIEKTPOABIKYIIAs Cuia WHIYKIHH B
MIPOBOJHUKE, IBHKYLIEMCS MOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

WHOyKTUBHOCTb.  SIBJIGHHE CaMOMHAYKLMHU. OJEKTPOJIBHKYILAs  CHJIA
CaMOMHIYKLIUH.

OHeprusi MAarHUTHOT'O MOJISL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABHUIATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YacTHUL], MHIYKIIHOHHAS [1E€Yb.



Llemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM ITOJIEM.

JIvHAM UHAYKIIMX MarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMATHUTHOW UHIYKIIUH.

[Ipasuio Jlenua.

3aBUCUMOCTD JJIEKTPOABMXKYLIEH CWIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUs
MAarHuTHOTO MOTOKA.

SIBreHne CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyeHrie MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne 1eCTBUS MOCTOSHHOTO MAarHUTa HAa PaMKY C TOKOM.

HccenenoBanne siBIEHUS dJIEKTPOMArHUTHONW WHIYKIIUH.

Pa3znen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€0AHUA

KonebarenbHas  cucremMa. CBOOOJIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrumryaa u (asza kKoyieOaHUH.
[IpyXVHHBIN MasTHUK. MaremMaTU4EeCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparienue sHeprun NPy TAPMOHUIECKUX KOJICOAHUSX.

KonebarenbHbiit KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaTbHOM KOJIeO0ATeTbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMH U
JIEKTPOMarHUTHeIMH KoJjeOanusimu. ®Dopmyrna Tomcona. 3akoH COXpaHEHHUS
SHEPIUM B UJEATBHOM KOJIe0aTETbHOM KOHTYPE.

[IpencraBneHne o 3aTyXarmnux KojaeOaHusx. BoIHYyKIEeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYKI€eHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennsblii TOK. CHHYCOMIANBHBIA IEPEMEHHBII TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JICUCTBYIOLEE 3HAYEHHE CHJIBI TOKa H
HaIpsKEHHUS.

Tpanchopmarop. IIponsBoACTBO, Mepeaadya U MOTPEOSICHUE IIEKTPUICCKON
SHEPIuH. IKOJOTMUYECKUE PUCKH TPHU MPOU3BOJACTBE AeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM JKU3HHU.

TexHuyeckue yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeIbHOW CHUCTEMBI (TIPYKUHHBIA WA
MaTeMaTUYECKUI MasTHHK).



HaOnronenue 3aryxaromux KoaeOaHu.

HccnenoBanne CBOWCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmonenue pezonaunca.

CBoOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpu mMocnenoBaTeIbHOM COEIWHEHHWH PE3UCTOpA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOAA MaNbIX KOJeOaHUW rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHne MNEPEMEHHOTO TOKA B LENM U3 MOCIEJ0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAzZHUNHbLE 80IHbL

Mexannueckre BOJIHBI, YCIOBUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JyiMHa BOJIHBL. llomepeuHble W NOPOAOJBHBIE BOJIHBI.
HuTtepdepenius u nudpakiins MEXaHHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrauus BektopoB E, B, V B anexkrpomarautHoii BosnHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOJISIpU3aIius, Tudpakims,
uHTepdepeHuust. CKopocTb MEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUOKNBI PaAUOCBA3HU U TeNEBUACHUS. Panqnonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHHuYecKue YCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JIUArHOCTUKA B TEXHUKE U MEIULMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpoOCTPaHEHHE MMONEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneoG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

HabGmnronenune oTpaxkeHus U MPeIoMIICHNS MEXaHUYECKUX BOJIH.

Hab6monenune uarepdepeHnu u AMPppakiuu MEXaHUM4eCKUX BOJIH.

3BYKOBOM pE30HaHC.

Habnronenue cBsi3M T'POMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIUTYAOW H
4aCTOTOMN KOJIeOaHUIA.



HccnenoBanne  CBOWCTB ~ AJEKTPOMArHUTHBIX ~ BOJIH:  OTpakKeHHUE,
nperoMIIeHUE, oyapu3anus, rudpakuus, HHTephEpeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsgmoiiMHEHOE pacHpOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu ceera. TouedHbI HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenue n3oOpakeHuit B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHbBI MPEIOMIICHUS CBEeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiaoxHbI coctaB 6enoro cera. LIBerT.

ColOuparomue W pacceuBaronue JUH3bL. ToHkas JsmH3a. DOKycHOe
paccTosTHUE W ONTHYECKash cujla TOHKOM auH3bl. [locTpoeHue wm3zo0pakeHuid B
coOuparolux U pacceuBaronux jJuH3ax. GopMmysa TOHKON JTUH3BI. Y BEJIMYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonnoBas ontuka. Wutepdepenuust cBera. KorepeHTHbIE HCTOUHMKHU.
VYcnoBusi HabOmOJIeHWs MaKCUMYMOB W MUHUMYMOB B HHTEep(EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpakuusa cBera. JudpakuvonHas pem€rka. YciaoBue HaOIOACHUS
[VIABHBIX ~MAaKCUMYMOB MpH MaJCHUHM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuyeckre yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyla,
dboToanmnapaT, NPOCKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
onTHKa, TU(PpaKMOHHAS peIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEWHOE pPacHpOCTPAHEHUE, OTPAXKEHUE U TMPEJIOMIICHHE CBETA.
OnTuueckue npruOOpBbI.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue CBOMCTB U300paKEHUM B JIMH3AX.

Mogenu MuKpockomna, TeJIeCKomna.

HaGmonenne naTepdepeHIIN CBETA.

HaGmronenue nudpakuuu cBera.

HaGmroienue nucnepcuu cBera.

[TonyueHnue cexkTpa ¢ TOMOIIbIO IPU3MBI.

[Tomy4enue ciekTpa ¢ MOMOIIbIO AUPPAKITUOHHONU PEMIETKH.

Hab6mronenue monsipusaiuuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol



M3mepenne nokasaresns NpeaoMIeHUs CTEKIIA.
HccnenoBanue cBONCTB H300pakeHUH B JIMH3AX.
HaOnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI crielMAJIbHONM TEOPUH OTHOCUTEIBHOCTH

['panunbl  TPUMEHMMOCTH  KJIACCUYECKOM ~ MexaHuku.  [loctymnatel
CHENUAIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BaKyyMe, IIPUHIMI OTHOCUTEJIBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAILEHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJbCOM PEISATUBUCTCKOW YaCTHULIBI. DHEPTHUs
IIOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®ortonsl. ®opmyna [Tnanka cBs3u sHEprun POTOHA C €r0 YACTOTOU. DHEPrust
Y UMITYJIbC (POTOHA.

OtkpeiTre U uccienoBanue porodpdekra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dotorpdexra. YpaBuenue DunmreriHa aiga dotodddexra. «KpacHas rpaHuiiay
dboToaddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKHe YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: (POTOIIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3¢(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MIIACTHHOM.

HccnenoBanne 3akoHOB BHElTHEro GpotoaddekTa.

CBeToaunon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuto o -4acTHII.
IImanerapHas Mmozens aroma. Iloctymarel bopa. U3nyueHue u noriomieHue
(GOTOHOB TpU TMEpexojie aToMa C OJHOTO YPOBHS SHEPTUdM Ha Apyrou. Bumwl
criekTpoB. CIEKTp ypOBHEN SHEPrUU aToMa BOJOPOA.

BonnoBelie cBoiicTBa yactuul. Bonnsl ne bpoist. KopnyckyisipHO -BOJTHOBOM
JTyaliu3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3JIyUCHUE.

TexHn4eckre yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu
Mogens onsita Pezepdopaa.
Omnpenenenue AJIMHBI BOJIHBI JIa3epa.
HaGmronenue mHeHyaThIX CIEKTPOB U3ITYUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HaOmronenue nuHeiyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JT0KA3bIBAIOIIME CJIOKHOCTh CTpOoeHHs siapa. OTKpbiTHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna mo — ompeneneHwro  cocTaBa
paavoakTUBHOrO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMma-u3Iy4yeHHUs.
BiusiHue paAO0aKTUBHOCTH HA KHMBbIE OPraHU3MBbI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas mopens snpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.
Anb(a-pacnan. ONEKTpPOHHBIM U MO3UTPOHHBIM OeTa-pacnaa. I'amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacnaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT maccsl sapa.
S nepuble peakuuu. /leneHue u cuHTE3 SAEP.
Anepusiii peaktop. TepMosimepHbiii cuHTe3. IIpoOieMbl M TEpPCIEKTHBBI
AJIEPHON DHEPTETUKNA. DKOJIOTUYECKHUE ACTIEKTHI AEPHON SJHEPTETUKH.
DnieMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOACHCTBUSL. ENMHCTBO (hr3ndeckoil KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, Kamepa
BuiibcoHa, siiepHblil peakTop, aToMHas Oomoa.
Llemoncmpayuu
CU€T4YMK MOHU3UPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. JiieMeHTBHI aCTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BUTHUS acCTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUe 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBUOKCHHE.

ComnHeunas cucreMa.

Connne. ComHewyHass akTUBHOCTb. Mcrtounuwk sHeprun CosHIa U 3BE3.
3BE311bI, X OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHbIA Kjacc —
CBETUMOCTB». 3BE3JbI TJIaBHOM MOCJICAOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3J TJIaBHOM II0CIIEIOBATEIBbHOCTH. BHYTpeHHEE CTpoeHue



3B€311. COBpeMEHHBIE MPEACTABICHUSI O MPOUCXOXKICHUH U 3BoJionuu ConHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mnineunstii Ilyte — nHama T'anaktuka. [lonoxenue u nsukenue ConHia B
INanaktuke. Tunel raakTuk. PaguoranakTuku U kBa3apbl. YEpHbIE IBIPBI B AIpax
TaJaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus boapmoro B3peiBa. PennkroBoe nsnydenue.

Macmrabnas ctpykrypa Beenennoit. MetaraiakTuka.

Hepeménnbie mpo0i1emMbl aCTPOHOMUMU.

Vuenuuecxue nabooenus

HaGmroieHust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM ISl ONIpeIeTICHUS MOJI0KEHUsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEBEpHOIro MOTYIIAPUS U SIPKUE 3BE3/IBI.

Habmonenus B Teneckon JIyHsl, mianet, Mineunoro [lyTu.

O0o001mao1Iee NOBTOPEHUE

Ponp ¢Qusuku u acTpOHOMUM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOU,
COLIMAJIBHOM M 3TUYECKOU cepax AesATEeNbHOCTH YeJIOBEKa, POib U MECTO (DU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOM HAy4YHON KapTHHE MHPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHMU TIPEJCTaBIEHUNA O (U3HUECKOW KapTUHE MHpPA, MECTO
(dbu3nYecKol KapTUHBI MUpa B OOILEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIECHUAN O IPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OHOJOruu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meorcnpeomemnvle nonsmusi, CBI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAy4dHbIH (akT, rumore3a, Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOMIOJCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHHWE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHH HA OCU KOOPIAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIHM, TPU3HAKH TOJI00USI TPEYTrOJbHUKOB,
OTIpEeJICIICHHE TIIOIAIN TUIOCKUX (hUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B JKUBOW MpHUpOJE, KojeOaTelabHBIC
JIBVKEHUS B )KMBOM MPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOM NPUPOJE, ACUCTBUE
paualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TeJI, MEXaHW3Mbl O0Opa30BaHMsI KPUCTAUIMYECKOW PEMIETKH, CIHEKTPaIbHBINA
aHaJu3.



l'eocpagpua: wmarHuTHBIE TIOJIOCA 3€MIIM, 3aJ€KH MATrHUTHBIX DY,
doTochEMKa 3eMHOIM MTOBEPXHOCTH, MPEACKa3aHUE 3EMIIETPSCEHUI.

Texnonocus: JIAHAMA DJEKTPOIIEpenad, TIEHEpPAaTop I[EPEMEHHOIO TOKa,
IEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, Pajap, PagUuONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NpOEKIMOHHBIM amnmapaT, BOJIOKOHHas ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMUA

OcBoenue yueOHOro mpemMera «du3uka» Ha ypOBHE CPEAHETO OOIIETro
oOpaszoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh TOCTHKEHUE CIEAYIOITUX
JMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHUS yueOHOro Tnpeamera «Du3nkay T0KHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IIO3UIIMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TMO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIHMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIbITA U ONbITA JACATEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX HAIlPaBJICHUHN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA O0YHAIOLIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIE€STEIIBHOCTh B MHTEpPECAX TIPa)kKAaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3aluu;

YMEHHE B3aUMOJEHCTBOBATH C COUUAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIUSMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTaPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UIEHTUYHOCTH,
MaTPUOTU3MA;

[IECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHUXEHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaja B MOCTPOCHHUE YCTOMYUBOIO OyayIIero;

4) 3¢TeTHYeCKOT0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOUAsl 3CTETUKY HAyYHOI'O TBOPYECTBA,
puCyIero GU3nIecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K Pa3iu4HbIM cdepaM MpodeccrnoHalIbHON eSTEIbHOCTH, B TOM
YHUCJIE€ CBSA3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccuu U peaan3oBbIBATh COOCTBEHHBIE KU3HEHHbBIC TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JIACTH
(Gu3KMKYN Ha TPOTSKEHUH BCEH KU3HU;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh HKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE IJIOOATIBHOTO
XapakTepa dKOJIOIMUECKUX MpoOem;

IUTAHUPOBAHUE U OCYIECTBIICHUE JEHCTBUI B OKPY’KAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JCATEIBHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (DU3UUECKON HAYKH;

OCO3HAHHWE LIEHHOCTH HAy4YHOM JESITENbHOCTH, TOTOBHOCTh B IIPOLECCE
U3ydeHUs  (QU3MKH  OCYIIECTBISATH  IMPOEKTHYIO UM HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh HHIMBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YYeOHbIEe 1eCTBUS
ba3oBble jornueckue 1ecTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyalIM3UpoOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENeNATh NN JIeITeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HUX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH U MPOTUBOPEYHMS B  paccMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;
pa3pabaTpiBaTh IUTAH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a WUMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIHLHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUI I€SITENBHOCTH;
KOOPAVMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUSIX  PEAJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX IPOOJIEM.
Ba3oBble uccienoBarejbckme AeiCTBHS
BJIQJICTh HAYYHOM TEPMHUHOJIOTHEW, KIIOUEBHIMU MOHSITHUSIMH WU METOJaMU
buznyecKoil HayKu;



BJIA/ICTh HABBIKAMHU yUEOHO-HCCIICIOBATEIBCKON M MPOEKTHOMN NESITEIbHOCTH
B o0yiactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB perieHus 3a1ad (U3NUECKOTO COJEPIKaHMsI, MPUMEHECHHUIO Pa3TMYHBIX
METOJIOB IMO3HAHMUS,

BJIQJIETh BHJAMH JICITCIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpETalii, MPeoOpPa30BaHUI0 W TPUMEHEHHIO B PA3IMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JIJaHUHU yUEOHBIX TIPOCKTOB B 00acT (Pu3uKw;

BBISBJISITh TIPUYUHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ pelIeHMs, HaXOJIUTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh IapaMeTPhbl U KPUTEPHUH PEIICHHS;

aHANM3UPOBATh TIOJYYECHHBIE B XOJ€ pCEUICHUS 3aJaud PEe3yNIbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHECHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBaTelIbHOU
JEATEILHOCTH, B TOM YHCIIE TIPH U3yYeHUN (DU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAaHUSA TO0 (U3UKE B TMPAKTHYECKYI0 00JacTh
JKM3HEJICITEIIBHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MTPEIAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OpUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHHS.

Pabora c ungopmanmeii:

BJIaJIETh HaBBIKAMHU IOJy4YeHUs] WHPOpMAIUK (HU3NIECKOTO COJCPKaHUS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAaMOCTOSATEIIBHO OCYIIECTBIATh TIOWCK, aHaJIN3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MH(POPMAIIMA PA3JTHYHBIX BUIOB U (GopM
IIPE/ICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOIB30BaTh  CPEACTBA  HMH(POPMANMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a/lad ¢ CcoONroJieHneM TpeOOBaHMM HJPrOHOMUKH, TEXHHKHA O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPE)KCHMS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co3/1aBaTh TEKCTHI (DU3UYECKOrO COJEpKaHHUS B PA3IUYHBIX (opMmarax c
y49€éTOM Ha3HAYCHUS WH(DOPMAIUU U MEJIEBOM ayUTOPHH, BBIOMPAsT ONITHMAIIBHYIO
dbopMy TIpEICTaBIICHUS M BU3yaJTU3aIiH.

KoMMmyHMKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSL:
OCYIIECTBJIATH OOIIEHNE Ha YPOKaX (U3UKH M BO BHEYPOUHOU IESITEIIHOCTH;
pacmo3HaBaTh NPEINOCBUIKM  KOH(MIWKTHBIX CHTyalldd W CMsT4aTh
KOH(DIIUKTHI;



pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHIWBHIyaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHUCTBUH C Y4YETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEMN Ka)A0ro YieHa KOJIJIEKTHUBA;

OPUHUMATh LM  COBMECTHOW  JESATENBHOCTH, OPraHW30BBIBaTh U
KOOPAMHUPOBATh JIEHCTBUS O €€ JOCTHXKEHHUIO: COCTABJIATh IUIAH JEHCTBHIA,
pacnpenenarb poyid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAauy€CTBO CBOEr0 BKJAJla M KAXKIOTO Yy4YaCTHHKA KOMaH/bl B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

npearaTh HOBBIE IPOEKTHI, OLIEHMBATh MJEU C T[O3ULHUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKONW 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IUYHBIX
CUTYaLUSIX, IPOSBIIATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYHIECTBIISATh MO3HABATENbHYIO JEATEIbHOCTh B 00J1acTU
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYyalUsM;

pacIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTECHUN;

JeaTh OCO3HAHHBIM BBIOOP, aprymMeHTHpOBaTh e€ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO U TPOSIBICHHUIO JSPYIUMIMA B 00JIacTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABaTEIbHOW  peduieKCMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH AJI1 OLUEHKH CUTYalluH, BHIOOpAa BEPHOIO
pelieHus;



YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHS M0 MX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTUX TMPU aHAINU3E pe3yIbTaTOB
NeSTEIIbHOCTH;

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apPTyMEHTHl JAPYTHX TPH aHaJu3€ pPe3yJIbTaTOB
NEeSATETbHOCTH;

pHU3HaBaTh CBOE MPABO M MPABO JIPYTHX HA ONTHOKH.

B mpomecce nocTrkeHHs] TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS TPOTPAMMBI
no ¢Gu3uKe A YPOBHA CpeaHero oOmero oOpa3oBaHus y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIHA HWHTEJUICKT, TIPEAMOIar Ao A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHWI€, BUJICTh HAIIPABIICHUSI PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEPHI,
OBITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBAHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HYMOIMOHAIILHBIM U3MEHEHUSIM U TPOSIBISTH THOKOCTD, OBITh O TKPHITHIM HOBOMY;

BHYTPEHHEW MOTUBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IIEJIU U
yCcrexy, ONTUMHU3M, WHUIIMATHUBHOCTh, YMEHHE JCHCTBOBATh HCXONS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHMMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

MHNPEJIMETHBIE PE3YJIBTATHBI

K xoniy obydenuss B 10 kjacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y OOYUAIOLIUXCSI YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEpPAX pojib U MecTo (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTWUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKOU JI€SITEIIBHOCTH JIIOJIEM;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasl TOUYKa, MHEpIUaIbHas cUcTeMa OTcuéra, adCONIOTHO TBEPAOE TEO,
UJCATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEW U TBEPABIX TEJ, TOYEUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHur PU3nYecKux 3ajiay;

pacrnio3HaBath (pu3MYeCcKue SBICHUS (IIPOIIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U



ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBH>KEHUE, CBOOOJHOE TAJeHHUE TeJl, ABWIKEHHE IO OKPYKHOCTH, HWHEpLUS,
B3auMojielicTBre Tei, nuddys3usi, OpOyHOBCKOE TBIIKEHUE, CTPOCHHUE >KHIKOCTEH
U TBEPABIX TEJN, U3MEHEHUE 00bEMA TeJ IPHU HArpeBaHUU (OXJIAXKIACHHH ), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAlWs, IUIABJICHHUE, KPUCTAJUIM3alMs, KUICHUE,
BJIYKHOCTbh BO3/1yXa, OBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCyJlle, CBsI3b MEXJYy I[apaMeTpaMHu COCTOSIHMSI Ta3a B H30Ipolleccax,
ANEKTpU3alMs TeJl, B3aUMOAECHCTBUE 3apSI0B;

OMHCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Yys (U3MUYECKUE BEIUYMHBIL:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHUE, Macca Tella, CHUJa,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIMaIbHAasl HEPrus, MEXaHUYeCKasl
paboTa, MEXaHMYECKas MOIIHOCTb, MPU OINHUCAHUM MPABUIBLHO TPAKTOBATH
(bu3MYEeCKUil CMBICT HCIHOJB3YEMbIX BEIUMYWH, MX OOO3HAYEHUS W EAUHUIIBI,
HAXO0JUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEIIMYMHY C JAPYTUMH
BEJINYMHAMU;

ONUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBHIC SIBJICHMUS,
UCIOJNB3ysd (U3UYECKHE BEJIMYUHBL JaBJICHUE Tras3a, TeMIleparypa, CpeaHss
KUHETUYECKAsl SHEPrusi XaOTHUYECKOTO JABMYKEHUSI MOJIEKYJI, CPEIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsISI SHEprus, paboTta rasa,
KOO(PPUUIMEHT TMOJE3HOr0 JACUCTBUS TEIUIOBOIO JIBUTATelNisd; IPU ONHUCAHUU
NPaBWIbHO TPAaKTOBATh (PU3UYECKUM CMBICI HUCIIOIb3YEMbIX BEJIUYUH, HX
0o0O3HAaYeHUsI W CIWHMIIBI, HAXOAUTh (QOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKYIO BEIMUUHY C APYTUMH BEIUUUHAM;

ONUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U JIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCIOJIb3YsT (PM3UUYECKUE BEJIMYMUHBI: AJIECKTPUUECKUHN 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTH T0JIS, MOTEHIMA, Pa3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHWM TPABWIBHO TPAKTOBATh (HU3MYECKUN CMBICT HCIOIB3YEMbIX
BEITUYMH, MX OOO3HAYEHUS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMUMHY C IPYTUMH BETUUNHAMU,

aHAJM3UPOBATh (PU3UMYECKUE MPOIECCHl U SIBJICHUSI, UCTOJIb3Yys (hU3UUYECKUE
3aKOHBI U MIPUHLUIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON »SHEpPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHLHUIN CYNEPIO3UIUN CHJI, MPUHIUI PABHOMpPABHUS WHEPUHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPeAHEH KMHETUYECKOW SHEPIHU TEIJIOBOTO JABMXKCHHS MOJIEKYI C
aOCOTIOTHOM TeMIlepaTypol, NMEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
bOpMyIHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BhIpAKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TMPUHIUIBI JCHCTBHS  MallMH, TpUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS MX 0€30MacHOr0 MCHOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJIHATDh JKCIIEPUMEHTHI MO HCCIENOBAHUI0 (U3UYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynupoBath mpobieMy/3amady W THUNOTE3y YYEOHOrOo OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO OOOpYAOBaHWS, TPOBOAUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYUIECTBJIAThH MPSIMbIe U KOCBEHHbIE U3MEPEHUST (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpPATh ONTUMAJBHBIN CIOCOO M3MEPEHHS] U HCIOIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHN;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
HCIIOJIb30BAaHUEM TMPAMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh PE3YNbTATHl MOJYYSHHOW 3aBUCUMOCTH (U3HUYECKUX BEJIUYUH B
BU/JIE TAOJIML U TpaUKOB, 1€JaTh BEIBOBI IO PE3yJbTaTaM HCCIIEIOBAHUS;

cobrofaTh npaBuia 0e30MacHOTO Tpyda MPU MPOBEACHUU HCCIEAOBaHUN B
paMKax ydeOHOro HKCIIEPUMEHTa, Y4YeOHO-MCCIEIOBATENbCKOM W MPOEKTHOU
JESTEIbBHOCTH C HCIOJb30BAaHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py1I0BaHMS;

pemiath pacu€THble 3aJayd C SIBHO 33JaHHOM (PU3MYECKOW MOJEIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIJACHITh (PU3UUECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE JUIsl €€ pellleHusl, MPOBOAUTh PacdyEéThl U OLEHUBATh PEAIBLHOCTH
MOJy4YEHHOTO 3HaueHus (PU3NUYECKOMN BEIMUUHBI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTHUECKH HETIPOTHBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMOpOM Ha M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
(bu3uYECKHe SABICHUS,

UCIONB30BaTh  MpPU  pEUIeHHMH  Y4eOHbIX  33Jady  COBPEMEHHbBIE
WH(GOPMAITMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIINN
U TIPEICTaBIICHUA Y4eOHOM M HAy4YHO-TOMYJSPHON MH(pOpMaLUU, MOJIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHAJTM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyO0EKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHE TPOIIECCOB OKPYXAIOUIero MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
Ui obecrieyeHusi 6€30MacHOCTH IpU 00palleHuy ¢ TpUuOopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 370POBBS U COONIOACHHUS HOPM 3KOJIOTHYECKOIrO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TpYIIE C BBIMNOJHEHHEM PAa3IUYHBIX COLUAIBHBIX PpOJEH,
[JIAHUPOBATh pabOTy TPYyNIbl, PAUOHAIBHO PACOPENENATh OOA3aHHOCTU H
MJIAHUPOBATH JICSTEIBLHOCTh B HECTAHIAPTHBIX CUTYAlUsIX, aJICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIJIEMBI.

K koumy ob0ywyenuss B 11 kiacce mnpeaMmeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TPUMEpPAX POJb U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TNPAKTUYECKOW NEATEIIBHOCTU JIOJEH, LETOCTHOCTh U EOUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHUS] H3YUYEHHBIX (PU3MUECKUX MOJIETICH:
TOYEUHBIA AIEKTPUUECKUM 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, AJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpU pPElIeHUUd (U3HUECKHX
3a/ay;

pacro3HaBath (PU3UYECKUE SIBJICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKHI U KBAHTOBON (PM3UKHU: 3JIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE ICMCTBHUS TOKa, B3aMMOJCHCTBHE
MAarHuTOB, 3JICKTPOMAarHWUTHAasi WHAYKIUS, JACHCTBHE MArHUTHOIO TIOJiA Ha
MPOBOJHUK C TOKOM M JBWXKYIIUWUCS 3apsif, DJIEKTPOMArHUTHBIC KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAaCHpOCTPAHEHHE CBETa, OTPaKCHUE, IPEJIOMIICHUE,
untepdepennus, audpakuuss U HOJIIpU3ALMS  CBETa, JUCIEpPCUs CBeETa,
dboTtoanekTpuaeckuit 3pdekT (poToaddexT), cBeTOBOC NaBICHUE, BOSHUKHOBECHHE
JUHEWYaTOro CHEKTpa aroMa BOAOpPOAA, €CTECTBEHHAsi M HUCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (IJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  IMPOBOJAUMOCTh  Pa3IMYHBIX  Cpea) U

AJIGKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), HCIOJIb3YSA (PU3NYECKUE BEITUUMHBI:
AIIEKTPUYECKUHN 3apsif, CHUJIa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DIEKTPUUECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABUKYIAsA CUjia, paboTa TOKa,
WHIYKLIHMS MAarHUTHOrO mojs, cuina Awmmepa, cwia JlopeHua, HMHIYKTUBHOCTH
KATYIIKH, SHEPrusl JJIEKTPUYECKOTO W MArHUTHOIO IIOJIEM, NMEPUOA M 4YacToTa
KoiebaHuil B KojeOaTeabHOM KOHType, 3apsii M CWia TOKa B Ipollecce
TrApMOHMYECKUX 3JEKTPOMArHUTHBIX KoseOaHuil, (oKycHOoe paccTossHUEe U
ONTHUYECKAs] CUJIAa JIMH3bI, MPU ONUCAHWU MPABWIBHO TPaKTOBATh (PU3MUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYE€HHUS M €IUHHUIIbI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEJIUYUHY C JAPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS W IPOLECCHI, HCIOJIb3Ys
(bu3nUecKrue BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIhC (DOTOHA, TIEPHO/ TTOTypacnaga, YHEPTUS CBI3H
ATOMHBIX S7IEp, TPU ONMUCAHWUW TPABUIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIB3YeMbIX BEJIMYWH, WX OOO3HAYEHUS M CIWHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTMMHU BeJTUYHHAMH,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEITUYUHBI;

aHAM3UPOBATh (PU3MYECKUE TPOIECCH U SIBJICHUS, MCTOIB3YS (HU3UIECKUE
3aKOHBI W MPUHITUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapaIICIIBHOTO
COCJIMHEHHUS TMPOBOJHUKOB, 3akoH Jlxoymns—JIeHia, 3aKoH AJIEKTPOMAarHUTHOM
WHIYKIIUHU, 3aKOH MPSIMOJIUHEHHOT0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DWHIITelWHa 115 hoTodaddekra,
3aKOH COXPAaHCHMsI DHEPIUH, 3aKOH COXpPAaHEHHWs HMITYJIbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHMsI MacCOBOTO YHMCIIa, MOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOIO PaCIajia, MPU 3TOM Pa3IndaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE BBIPAXKEHUE U YCIOBUs (TpaHUIIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIpeIEIATh HAMpaBJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, CHJIBI AMriepa u cutbl JIopeHria;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/]aBa€MOE€ IUIOCKHM 3E€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATHh JKCIIEPUMEHTBHI TIO WCCIICIOBAaHUI0 (U3WUECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPCHHH: TMPU ITOM
dbopmynmupoBath TpobJeMy/3agady W TUIOTE3y Y4eOHOTro HSKCIIEpHUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OO0OpYAOBaHMS, MPOBOAUTH OIBIT U
(bopMyIMpPOBATH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHHs (PU3NUCCKUX BEIMYUH, TIPU
ATOM BBIOMPATh ONTHUMAJIBHBINA CIOCOO M3MEPEHHUS M WCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPELIHOCTEN U3MEPEHHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIh30BaHUEM
NPSAMBIX HM3MEPEHHI: TPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYCCKUX BEIMYUH B BUAC TAOJHIl H
rpaduKoB, IeaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

coOmro/1aTh mpaBmiia 6€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIEIOBAHHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4YeOHO-MCCIIENOBATEIBCKON U TPOCKTHOU
NEATETLHOCTH C HCIIOJIh30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py1I0BaHMUS;

pemiath pacy€THBIC 3aJaud C SBHO 3aJaHHONW (PU3UYECKON MOJEIBIO,
UCIOJIB3YsI (PU3MUECKUE 3aKOHBI U MPUHITUIIEI, HA OCHOBE aHAJIN3a YCIOBUS 3a1a9d
BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,



HEOOXOJUMBIE ISl €€ pelIeHHUs, MPOBOJUTH PACUEThl M OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaUCHUs (PU3NYECKOM BEIMUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4M: BRICTPAUBATh JIOTHUECKU HETIPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUH C ONOpPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(duznyecKue sIBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAITMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS] y4eOHON U HAyYHO-TIOMYJISIPHON MHQOpMAaIUH, OJTyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJTy4aeMyr0 HHPOpPMaIHIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS MX OE30MAaCHOTO MCIIOJIB30BAHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MHpa, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUUECKHE 3HAHUS MO (M3HKE B TOBCETHEBHOW >KU3HH
JUIsl o0ecrieyeHus: 0e30MacHOCTH MpU 00palieHuu ¢ TpUOOpaMH M TEXHUYECKUMH
yCTpOMCTBAMHU, JUIsl COXPAaHEHUs 3JI0POBbS U COOJIOACHHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B Tpynme C BBIMOJIHEHUEM Pa3IWYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMIbI, PAMOHATIBHO pacIpeAesiTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIEKBaTHO OLICHUBATH
BKJIaJ] KQKJIOT0 U3 YYaCTHUKOB I'PYIIIbI B PELLICHUE pacCMaTPUBAEMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBOo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIie
Ne ni/nn P Kourposbubie IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®Pu3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHbBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmuoreka [JOK

4.1 JrekTpocTatuia 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne n/m P Kounrpoabusie IlpakTHueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHIYKIMS https://m.edso0.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
MexaHnuyeckue U 3JEKTPOMarHUTHbIE bubnmoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIELIUAIBHON TEOPUHU 4 1 bubmuorexa [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 bubmuotexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKH 7 Eggs?;;?:;zgﬁﬁmlcg?c
Hroro no pasneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE
Hroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4yacoB JJIeKTPOHHBbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoubnubsie IIpakrnyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeTzK bl HO?I;)HapHI/IH 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Ponb u Mecto pusuku B

9 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAaHMYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE TPAMONIMHETHOE 1 bubnnorexka [HJOK
JBHOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE 1 bubmuoreka [IOK
JBYKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHue. Y cKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>XEHUE.

7 JBr>KeHME MaTepUaIbHON TOYKH I10 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIMTT OTHOCHUTENBLHOCTH [ amuest. 1 bu6mmoreka [IOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cyrneprno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
HproToHa asis MatepuanbHOM TOUKH

10 Tpetnii 3akon HeroToHa niis bubnnoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 TshkecTH. [lepBas kocMuueckas bubnuorexa LIOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koadduument tpenus.

13 Cuna cinpOTHBnefnqs){ npu JIBI/I)P;(GHI/II/I bubmmorexa LIOK

https://m.edsoo0.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[TocTynarenbHOe U BpaliaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW JHEPrUU

17 [ToTeHmanpHas YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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

[ToTenuuanpHas 3HEpPTUs YIPYTo
neOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas SHEpPrus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IToTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHWYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3H pabOTHI CUITBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
newxkenue. ubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHe KMHETUYECKON YHEPTUn bubnuorexa [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpagudecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOIMHAMHYECKOMN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmmuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO
raza
bubmuoreka [JOK
31 Brawt Teruionepesain https://m.edsoo0.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.
32 KonuuectBo TemnoTs! npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHBIN TIpoliece
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €T0 bub6nuoreka [IOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bub6mmoreka [IOK



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

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MomnekynsipHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [OK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnnorexka [JOK
Hcnapenue u KAreHue https://m.edso0.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHA bubnuoreka [IOK
CBOMCTB KpHUCTAJLIOB. JKuakue https://m.edso0.ru/ff0c65f0
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 Y aenbHas TEIUIOTA IUIABICHUS bubmmorexa [TOK
8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 Y 0
PABHEHYE TCILIOROTO banatca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Tei. INeKTPUIeCKUun bubnnoreka [HOK

3apsn. [IBa BU1a DIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[TpoBOAHUKY, TUINEKTPUKH U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiga
B3anmoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN DJIEKTPUIECKHAI bubmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnoreka [JOK
JJIEKTPUYECKUX TOJIeH. JInHNM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 nond. ITorennuan. PazHocts bubmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTH‘ICI([)KOM noljm bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH ITIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubnnorexa LIOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIUI NEelCTBUS U IPUMEHEHUE
54 KOH/IEHCATOPOB, KOMMUPOBAIHLHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHUecKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/IC nctouHuka Toka u
€r0 BHYTPEHHETO COIIPOTHBIICHUS

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

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

bu6mmoreka [JOK

0.5
https://m.edsoo.ru/ff0c7ae0

60

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[ToympoBOTHUKH, X COOCTBEHHAS U
MpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexonaa. [loxynpoBoaHHKOBBIE
npubopHI

bu6mmorexa [IOK
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

DNEKTPUYECKUM TOK B PaCTBOPAx U

62 pacruiaBax 3JE€KTPOJIMTOB. 1 bubmmoreka [JOK
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubmmoreka [JOK
HECaMOCTOSITENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e301acHOCTH

65 O06o6marmuii ypok 1 bu6mmoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [loctosHHbIN

66 3JIEKTpUYECKU TOK. TOKHU B 1 bubnmoreka [JOK
pasnmuuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
IpoBepoYHas paboTa Ipu MPOBEIECHUN
Ha OyMa)>KHOM HOCHUTENe

67 PesepsHsiit ypok. KonTponbsHas 1 bubmuoreka [IOK
pabora o Teme "DNIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O0o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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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

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie  Ipakrueckue II/I[:;:CHI/ISI :)l;l[()l:ll;(:)?:feﬂbﬂme
padoTbI padoThbI pecypes:
[TocTosiHHBIE MATHUTBHI U X

1 B3auMoJeicTBUe. MarHuTHOE II0JIE. 1 bu6nunoreka [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHITYKITUU
MarauTtHoe 1mose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcresa. 1 bubmuoreka [JOK
B3anmoneincTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubnmnoreka HOK
MarHMTHOTO IO/ KaTYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuotexa [JOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM
JleiicTBMe MarHUTHOTO ITOJISI Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HHAyknus. [loTok

6 BEKTOpa MarHuTHOM MHAYKIHU. IJC 1

WHIYKIWAW. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMATrHUTHOW WHTYKITHFD)

NHnykTUBHOCTD. fIBIEHME
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHndeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHILI,
MHIYKIMOHHAs I1€Yb

O6o06maromuit ypok «MarautHoe
noje. DIEeKTPOMarHUTHAST HHIYKITHS)

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJjiebanus. ['apMoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuoja Majblx KosiebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHBIE

bu6nuoreka LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJieOaHus B
nacaJlIbHOM KoJIeOaTeIbHOM KOHTYpPC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYyCOUJAJIbHBIN
MEepEeMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpauchopmarop. IIpoussozacrso,
nepenavya u noTpedieHue
JIEKTPUUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts

bubnuoreka [IOK

21
pacIpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
p ' https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxarus
o5 KonrtpomnsHas pabora «Konebanus u bubnmnoreka HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bu6mmoteka IIOK
Toueunslil ©CTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 otpaxkeHus cBeta. [ToctpoeHue bubmmorexa LIOK
P L P https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomiuenue ceera. IlonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbiil bubmuoreka [JOK
YI0JI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 JlaGopatopnas pabora «M3mepenue bubnunorexa [IOK
[IOKa3aTellsl IPEJIOMIICHHS] CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenune n3o00pakeHuii B bubnuorexa [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccrnenoBanue CBOCTB
M300paXEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JTabopaTopHas
pabota «Habmonenne aucnepcun
CBETa»
33 Wntepdepennus cera. Audpaxius bubnmnorexka HOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHuk. [locTynarer bubnmnoreka [JOK
CIIELIMAJIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeneHre BpeMEHH U COKpaIlleHUE bubmmorexa TIOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PENSITUBUCTCKON
38 gacTuilbl. CBS3b MaCChI C YHEPTHUEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
KontponbHas padota «OnrTuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTIHATBHOM TEOPHH

OTHOCHUTCIIBHOCTH

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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE 56 [TOK
HOJIMOTEKA
41 . A T.
pororpdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!I poTorddekra. YpaBHeHHE
42 BﬁHmTegl)Ha J'Iqi)l(bQ)OTOB(i)(;@)eKTa bubmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XvMUUECKOE I€HCTBHE bubmmorexa HOK
sIeBa. g https://m.eds00.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1E€MEHTHI bu6mmoteka IIOK
KBAHTOBOM ONTHKM) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OTIBITEI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [JOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aTOMa
bu6nunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
Hznydenne u nornoieHue (OTOHOB
48 I H};({e €x0/1e aTOM;_H co HE;“O OBHSA bubmorexa HOK
p pexol . A P https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BoimoBele cBoiicTBa YacTHIl. BOTHBI
N but6mmoreka [IOK
49 ne bpoiins. KopryckynspHo-

BOJIHOBO nyanu3M. CloHTaHHOE U

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

BBIHYXKACHHOC U3JTYUCHUC

50

51

52

53

54

OTKpHTI/Ie PaaAruOaKTUBHOCTH. OnbITH

Pesepdopaa no onpexnenenuio cocrasa

PAaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaJMOaKTUBHOCTH Ha YKUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1ePHOMN
SHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeToibl HAOMIOACHUS U
pEerucTpaluu 3J€MEHTAPHBIX YaCTHII.
Kpyrisbiii cton «®yHaameHTaabHble
B3auMogercTBUA. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPa»

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1162

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BUTHSL ACTPOHOMUMU.
[IpukaanHoOe 1 MUPOBO33PEHUYECKOE
3HauYeHUE acCTPOHOMUU. Bun
3B&3mHOTO Heba. Co3Be3aus, IpKue
3BE3/1bl, INTAHETHI, UX BUIMMOE
nexenne. CollHEUYHAs! CUCTEMA



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHila v 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IOCJIeI0BAaTENbHOCTU. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O POUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Pazberanue rajnakTuk.
Teopus bonbemoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6JICMLI ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U ACTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Poms u mecto
(bU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuit ypox. Mecto
65 ¢bu3nveckoil KapTHHBI MHUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IPEJCTABICHUN O IPUPOJIE

66 PesepBHBIil ypok. MarautHoe noe.

QHCKTPOMaFHI/ITHaSI UHAYKIOUA

PesepBHbIitl ypok. OnTuka. OCHOBBI
67 CHeIaIbHON TCOpUHr
OTHOCHUTEIIbHOCTH

Pezepuslil ypok. KBanroBas ¢usuka.
68 DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YHEHUKA

» ®usuka, 10 kirace/ Maxummes ['.5., byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocBenienue»

» ®usuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentoeBoit H.A., AkinonepHoe o6miectBo «3narenbecTBo
«IIpocsemenue»

A. I1. PeimkeBuu. COopHuk 3a1a4 no ¢usuke. 10-11 knacest, 2018

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA

1.®usuka: yueOnuk it 10 kiacca o0uieodpazoBaTenbHbIX yupexaeHui / I, 5.
Msxuiues, b. b. byxosues, H. H. Corcknit. - M.: [Ipocsemenne, 2017.»

2. ®usnka: yueOHuk 11 11 kmacca obmeo0pa3oBaTebHbIX yupexkaennii / I, S.
Msxkumes, b. b. byxosues, B.M. Hapyrus. - M.: IIpocsemenue, 2014.»

3. A. I1. PeimkeBuu. COopHuk 3a1a4u o ¢pusuke. 10-11 kmaccst,2007

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
. bubnmmoteka — Bc€ mo npenmery «dusukax (http://www.proshkolu./)

2. BuneoomnsiTel Ha ypokax ( http://fizika-class.narod.ru/)



3. Karanor ®enepaiibHOrO 1IeHTpa HHGOPMAIIMOHHO-00Pa30BaTEIIbHBIX PECYPCOB
(http://fcior.edu.ru/): madopmanmoHHbIe, SICKTPOHHBIC YIPaXXHEHNUS,
MYJIBTUMEIUA PECYPCHI, AIEKTPOHHBIC TECThI
4. Marepuansl k ypokam ¢usuku nio temam (http://class-fizika.narod.ru/)

5 O¢unmansubiii nHGopManmonusiii mopran EI'D (http://www.ege.edu.ru/)

6. DNeKTpOHHBIE 00PA30BATENBHBIE PECYPCHI U3 €IUHOM KOJIEKIINU U(PPOBBIX

obpazoBatenbHbIX pecypcoB (http://school-collection.edu.ru/)
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