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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma o ¢u3uke 6a30BOT0 YpOBHS HAa YPOBHE CpeAHEro odmiero oopa3zoBaHus pazpaboTrana Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3yinbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW HPOTPAMMBI,
npencrasieHHbix B PI'OC COO, a take ¢ yu€rom QenepanbHON pabodeld mporpaMMmbl BOCHUTAHUS U
KOHIICIIIUH TpernoaBaHus yueOHoro npeamera «du3uka» B 00pa3oBaTenbHBIX OpraHu3anusx Poccuiickoii
®denepanny, peajin3yroIuX OCHOBHbIE 00pa30BaTElIbHbIE POrPaMMBbl.

Copneprkanue mporpamMmsl 1o (pU3KMKe HaNpaBiIeHO HAa (POPMUPOBAaHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa oOyqaromuxcs 10—11 xiaccoB mpu oOydennn ux ¢usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeAaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsim PI'OC COO
IUIAHUPYEMBIM  JIMYHOCTHBIM, HPEIMETHbIM M METalpeJIMETHbIM pe3yibTaTaM OOy4deHHs, a TaKKe
YUUTBHIBAET HEOOXOJUMOCTh pEaTU3alUud MEXIPEIMETHBIX CBA3€H (PU3MKU € €cTeCTBEHHO-HayYHBIMU
yueOHBIMM TNpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE 1€MW M3ydeHUs (DU3MKUM Ha YPOBHE CPEIHErO
oOuiero o6pa3oBaHus, IIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npenMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [IJaHUpPyEMbIE pE3ylbTaTbl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIIE

MpeIMETHBIE Pe3yabTaThl MO roJlaM O0yUYEeHHUS;

e cojepxaHue yueOHOro npeamera «dusznkay 1o rojaM oOoydeHusl.

®du3zrka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPHUPO/bI, BBICTyMAasl B Ka4eCTBE y4eOHOIO MpeaMera
B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJAaJ B CHUCTEMY 3HaHUU 00 okpyxaromeMm mwupe. IIKompHBIM Kypc
(Gu3UKN — cUCTEeMOOOpa3yIOIUN U1l €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (hU3HUECKUe
3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosioruei, pusndeckoit reorpadpueit
n actpoHoMueil. Mcnonb3oBaHue M akTMBHOE NMpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpEIENseT XapakTep W
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B chepe IHEPreTUKU, TPAHCIOPTa, OCBOCHUS KOCMOCA, HMOJIY4YEHUS
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBaMM U Jpyrux. M3yueHue (pu3Mku BHOCUT OCHOBHOH BKJaja B
(GopMupOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00y4aromuxcs, B GOPMUPOBAHNE YMEHUN IPUMEHSTh
Hay4HbII METOJI IO3HAHUS NIPH BBINIOJHEHUU UMHU Y4E€OHBIX UCCIIE0OBAHUIA.

B ocHoBy Kypca (pu3uku U1l ypOBHS CpeAHEro o0ero oOpa3oBaHus MOJOXKEH psii UAeH, KOTopble
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW Kype SBISETCA JIOTHYECKU 3aBEPLIEHHBIM, OH COJEPIKUT
MaTepHall U3 BCeX pa3/iesoB (PU3MKH, BKIFOYAET KaK BONPOCH KJIACCUYECKOH, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B CcOOTBETCTBUM C HeW Marepuan Kypca (QU3MKHM OOBEIMHEH BOKPYT
¢u3nueckux Teopuil. Beayuum B Kypce siBiisieTcst pOpMHPOBAHUE NPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTEepHH, BELIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanu3zanys npeanojgaraeT UCIoib30BaHNe I'yMaHUTAPHOIO MOTEHIMaIa
¢u3n4eckoil HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (QU3MKUM C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOIMYECKUMHU IPoOIeMaMu.

Hoes npuxnaonoti nanpaenrennocmu. Kype GU3MKU npennojaraeT 3HaKOMCTBO € LIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJOTUYECKUX IIPUIIOKEHNIN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJEpP)KAaHUs, MOCBAIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyKAeHUs MpoOIeM paloHAIBLHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTHUECKONW O€30I1aCHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHMs SBISIOTCS
¢uznueckue Teopuu ((hopMHUpPOBaHUE MPEACTABIECHUH O CTPYKTYpe MOCTPOCHUS (PU3HMUECKON TEOPUH, POJIH
(GyHIaMEHTAJIbHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMpPUPOJE, TpaHUIaxX
MPUMEHUMOCTH TEOPHM, JJIS ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CUCTEeMHO-JICITETbHOCTHBIM TOJX0Jl B Kypce (U3MKM peanu3yercss Npexae BCero 3a CYér
OpraHu3alluy SKCIEPUMEHTAIBHOM JeATeNbHOCTH oOyuaromuxcs. Jias 6a30Boro ypoBHs Kypca (DU3MKU —



3TO HCIOJIb30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1TAOOPAaTOPHBIX PadoT,
KOTOpBIE B IporpaMMe 1o (usuke OObEITUHEHBI B OOIIMI CIUCOK YYEHHYECKHUX MPAKTUYECKUX PadoT.
Bbienenne B yKa3aHHOM TIepeyHe JIaOOpaTOpHBIX pabOT, MPOBOJUMBIX JUISI KOHTPOJII W OLEHKH,
OCYIIECTBIISICTCS Y4aCTHUKAMH 00pa30BaTEIbHOTO MpOoIlecca MCXOMAS U3 OCOOCHHOCTEW IUIAHMPOBAHHS H
ocHamieHusi kabuHera ¢Qusuku. Ilpm 3TOM oOecmeunBaeTcss OBJaJCHHE OOYYAIOUIUMHCS YMEHHSIMH
MPOBOJIUTH KOCBEHHBIE W3MEPEHUs, WCCIICAOBAaHHUS 3aBUCHUMOCTEH (PM3MYECKUX BEIUYMH U TIOCTaHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE YIENSETCS PEIICHHIO PAacUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom uis
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBJISIIOTCS 3a/1a4M C SBHO 33JaHHOHM (hPU3MUYECKON MOEIBI0, TIO3BOJISIOIINE
NPUMEHSTh W3YYCHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jena Kypca, TaKk W HUHTETpUpys
3HaHUS U3 PasHBIX pa3aeinoB. [y KadyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUsl HA OObSICHEHHE
MPOTEeKaHUs (PU3MUECKUX SIBJICHUN M MPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue Bpi0opa pU3nIecKon
MOJICJH JJISl CUTYaIliH TPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu DPI'OC COO k MaTepHAIbHO-TEXHUYECKOMY OO0ECIeYeHUI0
y4aeOHOro mporiecca 0a30BbIM YpOBEHb Kypca (DU3MKH HAa YPOBHE CPEIHETO OOIero oOpa3zoBaHUs JTOJKEH
M3y4aThCs B YCIOBUSX NPEAMETHOTO KaOwHeTa (M3WKHA WM B YCIOBHSIX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYUYHOTO IuKJa. B kabuHere GU3NKU TOJDKHO OBITH HE0OXO0AMMOE JIa00paTOpHOE
00OpyIOBaHUE TSl BHITIOJTHEHUS YKa3aHHBIX B MTPOTpaMMe 1Mo (GU3UKe YYCHHYECKUX MPAKTUIECKUX PadoT
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTparmoHHOe 00OpynoBaHue (GOpMUPYEeTCs B COOTBETCTBUM C TMPHHIUIIOM MHHAMAIBHOU
JOCTAaTOYHOCTH M oOOecTeYrBaeT TOCTAHOBKY MEPEYHCICHHBIX B MporpaMMme MO0 (GHU3UKE KIFOYEBBIX
JTEMOHCTpAIMI IS HCCIIEIOBAHNS N3yJaeMbIX SBICHUH ¥ TPOIIECCOB, SMITUPUIECKUX U (YHIaMEHTATHHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe oOOpymOBaHHE [UII YYCHHUECKUX IPAKTUYECKUX paboT QopMupyercs B BHIE
TEMaTUYEeCKHX KOMIUJIEKTOB M OOecrneynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaroIlHXcs.
Tematnueckne KOMIUIEKTHI JTAOOPATOPHOrO OOOpPYIOBAHUS JOJKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
HCIOJIb30BAHNU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPUTENIBHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH IEJSMHU U3y4eHUs (U3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHuEe HHTEpeca W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY H3YUYCHHUIO MPHUPOIBL,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIEe MO3HAHUA U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHUE HAYyYHOTO MHPOBO33PEHHsSI KaK pe3yibTaTa U3yueHHUs OCHOB CTPOCHHS MaTEepHU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHuEe YMEHHI OOBSICHSITH SBICHUS C UCIOJIb30BaHUEM (DM3MUYECKUX 3HAHMM U HAYYHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHue MpeACTaBICHUI O PoNM (PU3MKK AN Pa3BUTHUSL APYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHI.

JlocTikeHe 3TUX 1esiel o0ecriednBaeTcsl pelieHneM CIIeAYIOIUX 3a/1a4 B Ipoliecce U3ydeHus Kypea

(bu3KMKN Ha YPOBHE CpeTHEro 001Iero 0opazoBaHus:

e npuoOpeTeHHe CUCTEMbl 3HAHUH 00 OOLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOUAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3HKY, HNEKTPOJMHAMHKY, KBAHTOBYIO (PM3UKY U DIIEMEHTHI
acTpousuku;

e (opMupoBaHME YMEHUN MPHUMEHSATh TEOPETUUYECKUE 3HAHUS Ui OOBACHEHHMS (PU3MUECKUX
SIBIICHUW B TIPUPOJIE U JUTS IPUHATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



® OCBOEHHE CHOCOOOB peIIeHHs Pa3IMYHBIX 33/1a4 C SIBHO 33JJaHHOM (pU3MYeCcCKOW MOJENbIo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3JaHHe (U3UYECKON MOJeNH, aJeKBaTHOM YCIOBHSM
3a/1a4y;
e [OHMMaHWEe (UIMYECKUX OCHOB U TMPHUHUUIOB JCHCTBHS TEXHMYECKHX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO CPENLY;
® OBJIAJCHHE METOJaMH CAMOCTOSITEIbHOTO IUIAHUPOBAaHHWS W MPOBEACHUS  (U3UUECKUX
OKCIIEPUMEHTOB, AaHajM3a M WHTEPIpEeTaluy HHPOPMAIK, OMPEACTICHUS TOCTOBEPHOCTH
MIOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/JaHME YCJIOBHM IJii Pa3BUTHUS YMEHHMH MPOEKTHO-HCCIENOBATEIbCKOM, TBOPUYECKOMN
NEeSITEIbHOCTH.
Ha usyuenne pusuku (6a30BbIii YpOBEHB) Ha YPOBHE CpeIHEro 001ero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipennaraemslil B mporpamMme mo Gpu3uke NepeyeHb J1abopaTOPHBIX U MPAKTHUECKUX padOT SBISETCS
PEKOMEHI0BaHHBIM, YUYUTENb JI€laeT BBIOOP MPOBEIACHMS J1AaOOPATOPHBIX pPabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYatonIXCs.
COAEPKXAHUE OBYYEHMUSA

10 KJTIACC

Paszpen 1. @usuka 1 MeTOAbI HAYYHOI'0 ITO3HAHUA

®du3nka — Hayka o npupoje. Hayuneie MeTo1bl HO3HAHUS OKpYXKaromero mupa. Pone skcriepuMenTa n
TEOPUHU B MIPOLIECCE MTO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.

MogenupoBanue (pu3nUecKUX sBJICHHA W mpolieccoB. Hayunbie rumore3sl. OU3nveckue 3aKOoHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUSI.

Pone u mecto ¢usuku B popMUpPOBAaHMU COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B MPAKTUUYECKOU
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JnBMxKeHHE. OTHOCHUTEIBHOCTh MeEXaHW4YecKoro naBmwxkeHus. Cucrema oTcyéTa.
Tpaektopusi.

[lepemerienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIMUA Ha OCU CUCTEMBI KoopaArHaT. Cl0kKEeHHUE MEPEMENICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMXeHue. ['paduku 3aBUCMMOCTH KOOpPIUHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NEPEMEICHUS MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoboaHoe majienre. Y CKOpeHUue CBOOOTHOTO TTaICHHMS.

KpuBosmueiiHoe aBuxkeHue. J[BH>keHHE MaTepUaIbHOM TOYKH IO OKPY)KHOCTH C IOCTOSIHHOM IO
MOJYIII0O CKOpPOCTBbIO. VYTJOBasg CKOpPOCTh, JHHEHHas cKopocTh. llepwom u dYactota oOpamieHus.
LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTponucTBa U MPAKTUYECKOE TPUMEHEHUE: CITUJIOMETP, IBIKEHHE CHApSIIOB, LIETIHbIE U
PEMEHHBIE TIepeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeoOpazoBanue IBUKEHHIA C MCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



N3mepenue yckopeHHst CBOOOHOTO MaJICHHUSL.

HanpaBiieHne ckopocTH NpH ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPEIENEHNUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, IPOWJEHHBIMU TEJIOM 3a IOCJIEOBATEIbHBIE PaBHbIE
IIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHNs ApPUKaA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['annnes. Ilepseiii 3akoH HeroToHa. HEeprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepno3unuu cuii. Bropoii 3akon HeroToHa 17151 MatepuaibHOM TOUYKH.
Tperwnit 3akoH HproTOHA /17151 MaTEpUAIBHBIX TOYEK.

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

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

Tpenune. Bunpl Tpenus (mokosi, ckoyibykeHusi, kaueHust). Cuna tpenusa. Cyxoe TpeHue. Cuia TpeHUs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapduuuent tpenus. Cuiia cOnpoTHUBICHUS NPU JIBUKEHUU Tella B
AKUJKOCTU WM rase.

[TocTynarenpHoe ¥ BpanaTeabHOE JIBUKEHHE a0COIIOTHO TBEPAOTO Tea.

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

Texnuueckue ycTpoiiCTBa W NMPAKTHUECKOE MPUMEHEHHUE: MOJIIUITHUKY, ABMKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHUCTBYIOIINUX TEJI.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buipl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLIUX B IIPY>KHHE U PE3UHOBOM 00pa3slie, OT uX
nedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIEr0 OCh BPAICHUS.

Tema 3. 3akonwl coxpanenus ¢ mexanuke

Nmnynsc MaTepuanbHO# TOUKHU (TeNa), CUCTEMbl MaTepUaIbHBIX TOUEK. IMITyNbC CUJIBI 1 UI3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUs UMITyJibca. PeakTUBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTE CHITBL.

Kunernueckas sHeprust MarepuanbHoil Touku. Teopema 06 N3MEHEHUH KHHETUYECKON SHEPTUH.

[TorenumansHast sHeprus. lloTeHumanbHas SHeprus ynopyro Ae(GopMHUPOBAaHHONW MPYKUHBI.
[TorenumanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHuanbHble U HEMOTEHIMAIbHbIE CUIbl. CBA3b pabOThl HEMOTEHLIMATIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAaHEHUsI MEXaHUYECKOM SHEPIUn.

VYnpyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHuyeckue ycTpoWcTBa U NMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA IMUCTOJET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu



3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexoa MOTEHIMATBLHOW YHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C M3MEHEHHMEM MEXaHWYECKOM S3HEpPruu Tejla Ha IpUMEpe
PacTsLKEHUs pE3UHOBOIO KIyTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISPHO-KUHETUUECKON TEOpUHM U HX ONBITHOE OOOCHOBAHUE.
BbpoynoBckoe npwxkenue. Juddysusa. Xapaktep IBUKEHUS M B3aUMOJICHCTBUS YacTUll BenlecTsa. Monenu
CTPOEHUS Ta30B, )KUJKOCTEH M TBEPHABIX Te€I U OOBSICHEHHE CBOICTB BELIECTBAa HA OCHOBE 3THUX MOJIENIEH.
Macca u pazmepsl mosaekyn. Kosmuectso Bemectsa. [locrosanas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KWUHETUYECKOW TEOPUH UJEabHOTO
ra3za. AOCOJIIOTHasl TeMIiepaTypa Kak Mepa cpelHed KMHETUYECKO 3HEpPIruy TEIIOBOTO JBM)KEHHUS YaCTHUIL
raza. [llkama temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneipona. 3akoH
HanpToHa. M3omporiecchl B HWACAIBPHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
Mpe/ICTaBIeHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckne ycTpoicTBa U MIPaKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThI, JO0Ka3bIBAIOIINE JUMCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu MOJEKyd OpraHHYEeCKHX
COECIUHEHU.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOEHCTBHSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICATIBHOTO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MepeHui o0bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]1y ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvt mepmoouHamuku

Tepmoannamuueckasi cucreMa. BHyTpeHHs 3HEPTrUsl TEPMOJUHAMHUYECKON CHCTEMBI M CIIOCOOBI e
n3MeHenus. KonndyecTBo TemnoTsl U pabota. BHYTpeHHSsI SHEprusi OJJHOATOMHOTO MJICAIbHOTO raza. Buabl
TEIUIONEPelayl: TEIUIONMPOBOJIHOCTh, KOHBEKLMS, U3JydeHUE. YIelIbHasg TEIJIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIOTHI pu TEIIonepesaye.

[Tonstue 06 aguabatHoMm mpouecce. [lepBblit 3akoH TepMoanHaMHKH. [IpruMeHeHne nepBoro 3akoHa
TEPMOJAMHAMUKH K H3ompolueccam. ['paduueckas uHTEpripeTanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh MpoLeccoB B MPUPOJIE.

Tennobie MamuHbl. [IpuHIMIEL 1eficTBUS TEMIOBBIX MamuH. [IpeoOpazoBaHMsl SHEPTUM B TETIJIOBBIX
MmamuHax. Koag¢unuent nonesnoro neiictBus terioBoil Mamuubl. [ukn KaprHo m ero kosdduiment
MIOJIE3HOTO JAEUCTBUS. DKOJOTHUECKUE MPOOIEMBI TEIII0IHEPT €THKH.

Texnuyeckne yCTpONHCTBAa M NPAKTHUECKOE TNPUMEHEHHWE: JIBUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJUIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu



V3meneHre BHYTpEHHEW PHEPruu Tejia MPU COBEPIICHUH PaOOTHI: BBUIECT MPOOKH U3 OYTBUIKH IMOJ
JEWCTBUEM CXKATOTO BO3JlyXa, HarpeBaHue 3(pupa B JaTYHHOH TpyOKe MyTEM TpeHHUs (BHICOIEMOHCTPAIIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypsbl) Teja pu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mojienu napoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u KoHAeHcanus. lMcnapeHue wW kureHue. AOCOJNIOTHAsS W OTHOCHUTEIbHAS
BJIQXKHOCTh Bo3ayxa. HacblmeHHbli nap. Y aenpHas TEmjaoTa napoodpazoBaHusi. 3aBUCUMOCTh TEMIIEpaTyphbl
KUIIEHUS OT JIaBJICHMUSL.

Teépnoe Teno. Kpucrammueckue u amop@Hbie Tesa. AHU30TPONHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaybsl. CoBpeMeHHble Marepuaibl. [lnaBneHne m kpucramumzanus. YaeiabHas TEIJIOTa IUIABICHMS.
Cyb6numartusi.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U INCUXPOMETP, KaTOPUMETD,
TEXHOJIOTUU MOJIY4YE€HUS COBPEMEHHBIX MaTEPHUAJIOB, B TOM UMCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TAPOB.

Kunenuve npyu moHM>KEHHOM J1aBJICHHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus U MIaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3Mepenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3IyXa.

Pa3znen 4. diekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

DIIeKTpu3alus Tell. JJeKTpUuueckuid 3apsaia. [IBa Buaa siekTpuueckux 3apsiaoB. [IpoBoaHUKH,
JURJIEKTPUKYU U TOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiicteue 3apsaoB. 3akoH KynoHa. TouedyHbIN 3JEKTPUYECKUM 3apsi. DJIEKTPUUYECKOE MOJIE.
HanpsixkénHocte  anexkTpuueckoro mnois. [lpuHuun cynepno3uuuy  3J€KTpUYecKux moseil. Jlnaum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratmyeckoro moisisa. [lotenmuan. PasHoctes mnorennuanoB. [IpoBogHuku u
JURJIEKTPUKH B JIEKTPOCTATHYECKOM MoJe. J(uanekTpudeckas IpoOHUIaEMOCTb.

OnektpoéMKocTh. KonneHcaTop. D1eKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpA. DHEPrus 3apsKEHHOTO
KOHJIEHCATopa.

TexHuueckne  yCTpoWCTBa W MPAKTHUYECKOE MPUMEHEHHUE:  3JEKTPOCKOI,  AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE SJIEKTPONpPUOOpPOB, KOHACHCATOp, KOMHPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpOUCTBO U MIPUHLUIT JEHCTBUSA DJIEKTPOMETPA.

B3aunmMojelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATUUECKOM MOJIE.

DneKTpocTaTUYecKas 3aliuTa.

JIMAIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3IEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAIM IUIACTHH, PACCTOSHUS MEXIY
HUMH U TUBIEKTPUUECKON MPOHUIIAEMOCTH.



OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 3mekTpo€MKOCTH KOHAEHCATOPA.

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

ONeKTpUUYECKU TOK. YCIOBHSI CYLLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpsokenne. 3akon Oma a5 ygacTka LETH.

DNEeKTpUYECKOE COIMpPOTUBIEHHE. YJEelIbHOE CcONpoTuBieHHEe BemecTBa. IlocnenoBarensHoe,
napajuiesbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHUKOB.

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

DNeKTpOoABMKYIasl Cujla U BHYTPEHHEE CONPOTHBIEHWE MCTOYHHMKA TOKA. 3akoH Oma JUisl MOJHOMN
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DONeKTpOHHAas MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBHUCHUMOCTb CONPOTHUBIIEHUS METANIOB OT
teMiieparypbl. CBEpXIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IPHUMECHasi MPOBOJUMOCTh MOIYHNpoBOAHMKOB. CBolcTBa p-N-
niepexona. [loyynmpoBoIHUKOBBIE TPHOOPHI.

DneKTpUYecKuil TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTHYECKAs AUCCOIHALIMS.
DIIEKTPOJIH3.

DneKTpuYecKnil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnaus. [na3ma.

Texnuueckne ycTpoHCTBa W MpakTHUYECKOE€ NPUMEHEHHE: aMIepMETp, BOJBTMETpP, pPeocTar,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBareibHble MNPUOOPHI, 3IEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBbIH JHOJ, TEPMHUCTOPbl U (HOTOPE3UCTOPHI, MOJYNPOBOIHUKOBBIN AHUOT,
rajabBaHHKa.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LHWJIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAJA MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe n3Mepenue snekTpoABmKyniell cuiibl. KopoTkoe 3amMbplkaHUE rajJbBAHMYECKOTO JIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSSE TPOBOIUMOCTh JUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeamerHbie CBA3U

Nzyuenue xypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce ocymiecTBIsSETCs ¢ YIETOM COAEPKATETBHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHsamus, CBS3aHHBIE C HM3yYEHHEM METOJOB HAaydyHOTO TO3HAHWS: SBJICHUE,
HayuyHbli (akT, rHUNOTEe3a, ¢u3NYecKas BeIMYMHA, 3aKOH, Teopus, HAONIOJeHUEe, JKCIEPUMEHT,
MOJEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBI YpaBHEHMI, NWHeWHas (yHKIus, mapabona, rumepOoia, X
rpaduky U CBOMCTBA, TPUTOHOMETpHUUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKLIUU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonocus: MexaHMYeCcKOe IBYIKEHHE B JKUBOW mpupoje, auddysus, ocMoC, TEIIOOOMEH KUBBIX
OpraHu3MOB (BH/JIbl TEIUIONIEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKUE SIBJICHUS B )KUBOU NPUPOJE.

Xumus: DTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA, MOJSIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
3IEKTPOJIUTHYECKAS TUCCOLIMALMS, TaJbBAHUKA.

Teocpaghus: BIaXHOCTh BO3yXa, BETPBI, OApOMETpP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNe IBIKCHUHN C UCIOIB30BAHUEM MEXaHHU3MOB, YUET TPEHUSI B TCXHUKE,
MIOIIIMITHUKY, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMMIyJIbCa B TEXHHKE (pakeTa, BOAOMET U ApPYyrue),
ABUTIaTCJ]Ib BHYTPCHHCTO CTrOpaHus, ImapoBasd Typ6I/IHa, 6I>ITOBOI71 XOJOJUJIbHUK, KOHAUITUOHEP, TEXHOJIOTMH
IMOJIYYCHHA COBPCMCHHBIX MarcpuaioB, B TOM YUCJIC HaHOMAaTCpHaJioB, nu HAHOTEXHOJIOT'UH,
ANIEKTPOCTATUYUECKAs]  3alllUTa, 3a3€MJICHHE  JJIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIM  TPUHTED,
AJIEKTPOHArpeBaTeNbHbIE TPUOOPHI, DJIEKTPOOCBETUTEILHBIE MPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[ToctosiHHbIE MarHuThl. B3auMoOJeHCTBUE TOCTOSHHBIX MarHuToB. MaruutHoe mone. Bekrtop
MarHuTHOM WHAYKUMH. [IpuHOMI Cyneprno3suuuy MarHUTHBIX MoJjed. JIMHUM MarHUTHOW WHIYKIMH.
KapTtuna nuHMI1 MarHUTHOM MHIYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOE 1oJie TPOBOJHUKA ¢ TOKOM. KapTwHa IWMHWNA WHAYKIMM MAarHATHOTO TIOJS JJTMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO TPOBOJHUKA, KaTYymIKH ¢ TOokoM. OmbIT Ipcrena.
B3anmopaelicTBre mpoBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOYJb U HalpaBJICHUE.

Cuna Jlopenma, €€ Moaynb W HampabieHue. JIBHKeHUEe 3apsyKEHHOW YacTUIbI B OJHOPOJHOM
MaraHutHoM noJie. Pabota cunel Jlopenma.

SIBrieHME ANEKTPOMArHUTHOW MHAYKIMU. [I0TOK BeKTOpa MarHUTHOW MHAYKIMU. DJIEKTPOABUKYILAS
CUJIa MHAYKIWHU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe mnoJie. DIEKTPOABUKYIIAs CHUJIa MHAYKIMHU B MPOBOJHUKE, ABHXKYIIEMCS
MIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTD. SIBJ€HUE CAMOMHAYKIHMH. DJIEKTPOABIKYILAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJI€.

TexHnueckre ycTpoNCTBAa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHbIE MATHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHUE NEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHue AIEeKTPOMArHUTHON UHAYKIIHUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.



HccnenoBanue neficTBUS NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBlIeHUS IEKTPOMarHUTHOM MHIYKLIHH.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

KonebarenpHass cuctema. CBoOoaHble MexaHW4Yeckue KojeOaHus. ['apMoHMYecKHe KoJeOaHMs.
[lepuon, wacrora, amrumuTyna u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUW MAasTHUK.
VYpaBHeHHE rapMOHHUYECKUX KosiebaHuil. [IpeBpalieHue sHepruy npu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbubliii koHTYp. CBOOOJHBIE IEKTPOMArHUTHBIE KOJIEOAHHUS B MICAIHHOM KOJeOaTeTbHOM
KOHType. AHaJorus MexJy MEXaHWYECKUMHU U IEKTPOMArHUTHbIMM KojebaHusmu. Popmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJIE€0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarolux KojeOaHusX. BeiHyXaeHHbIe MexaHHueckue KosebaHus. Pe3oHaHc.
BoIHyXIeHHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHMUSL.

[lepemennbiii  TOk. CHHYCOMIANbHBIM MEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOI0  TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IponsBocTBo, nepenaya U NOTPeOICHNUE FNEKTPUUECKON S3HEPTUN. DKOJIOTHYECKHE
PUCKU TIpHU NPOU3BOJCTBE AEKTpodHepruu. KynbTypa HMCIOIb30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHnueckre yCTpOMCTBA M MNPAKTUYECKOE TNPUMEHEHME: JIIEKTPUYECKH 3BOHOK, TI'€HepaTop
MIEPEMEHHOT0 TOKa, IMHUU JIeKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTebHOM crucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOHBIC PJICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANpsDKEHUS OT BPEMEHH) ISl AJIEKTPOMAarHUTHBIX
KoJIe0aHUH.

Pe3oHanc 1mpu 1OCIENOBAaTENbHOM — COCIMHEHUM PE3UCTOpA, KATyHIKM HMHIYKTUBHOCTH W
KOHJICHCATOPA.

Monenb JIMHUY 3IIEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

HccnenoBanue 3aBUCUMOCTH IEpUOJa MalbIX KoleOaHMH Ipy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpysa.

HccnenoBanue INEpEeMEHHOIO TOKA B ILIENM M3 IOCIENOBAaTENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHnyeckue BOJIHBL, ycinoBHs pacnpoctpaHenus. [lepron. CkopocTh pacnpoCTpaHEHMs U IIMHA
BouHBL [lonepeunslie u npo1osibHbIE BOJIHBL. HTepdepeHiys U qudpakius MeXxaHH4eCKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS M3JIydEHUS DJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanys
BekTopoB E, B, V B osnexTpomarHuTHOW BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHHUE,
npeJoMIIeHUe, noyisipu3anus, 1uppakuus, uarepdepernns. CKoOpocTh AEKTPOMarHUTHBIX BOJIH.

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

[IpuHIMIBI paguoCcBs3U U TeneBUACHU. Paguonokanuys.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLEH CPEIBI.

Texnuyeckne yCTpoOHCTBAa W IPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJbHBIE  HMHCTPYMEHTHI,
yIABTPa3BYKOBasi JMAarHOCTUKA B TEXHUKE M MEAMLMHE, pajap, PagUuoONpHUEMHMK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHCHUE TIOTIEPEYHBIX U MPO/I0JIBHBIX BOJIH.

KonebGuromnieecs: Teo Kak HCTOYHHUK 3BYKA.

Habmoienue oTpakeHus U IPEeIOMIICHUS MEXaHUYIEeCKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiimin MEXaHH4eCKUX BOJTH.

3BYKOBOMW PE30HAHC.

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

UccnenoBanue CBOWCTB dSJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPEITOMIICHHE, TMOJSpHU3alus,
T (paKus, HHTePPEPEHITUS.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsmosimHeiHOE pacpoCTpaHEHHE CBETA B OAHOPOJHOM cpene. JIyu cBera.
ToueuHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300pakeHuil B TUIOCKOM 3epKajie.

[Ipenomiienne cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIOTHBIN MokaszaTenb npenomieHus. [lomHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIit yroil MoJTHOr0 BHYTPEHHETO OTPasKCHHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro ceera. Ler.

Cobuparoniue U pacceuBarouye JUH3bl. ToHKas auH3a. DOKYyCHOE paccTOSHUE U ONTHYECKas CHiia
TOHKOM nuH3bl. [locTpoeHne n3o0pakeHH! B cOOMpPAIOIIMX M pacceuBaromMX JinH3aX. DopMmyna TOHKOU
JIMH3EL. YBeandeHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BomnoBas ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIIOBUS HAOIIOACHUS
MaKCUMyMOB W MHUHUMYMOB B HHTEP(PEPECHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. [udpaxinuonnas pemérka. YcinoBHe HAOMIOJCHMs TVIaBHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOro cBeTa Ha TU(GPAKIIMOHHYIO PEHIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpolcTBa M MpaKTUYECKOE MPUMEHEHUE: OUKH, Jyna, (poToanmnapar, MpOeKIIMOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakinoHHas peméTka, MoJIIpOou/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKeHUE U MperoMieHre ceeta. OnTuueckue npudopbl.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue natepdepeHIiny cBera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3AX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI ClIeNMAJILHON TEOPHUH OTHOCHTEILHOCTH

I'panunel  OPUMEHMMOCTH — KJIACCMYECKOM  MexaHuku. [locTynarbl  cnenManbHOM — TEOpHUM
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BAaKyyMe, NPUHIUI OTHOCHUTEIBHOCTH
OHHIITENHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPAILIEHUE JJTUHBI.



OHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchl € SJHEPTHEN U UMITYJIbCOM PENATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmul kearnmoeoii onmuKu

®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPrUsl K UMIYNbC (POTOHA.

OtkpbiTue M uccienoBanue Gorosaddexra. Ombitel A. I'. CroneroBa. 3axkoHbl (oTodddekra.
VYpaBuenue DiiHireliHa s Gotodddexra. «KpacHas rpanuna» Gotodddexra.

Hasnenue ceera. Onbithl [1. H. JIeGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texuuueckne YCTpOWCTBa M MPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT, (POTOAATUHMK, COJIHEUHAS
Oarapes, CBETOIMOI.

Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmeiTel Pesepdopna mo paccesHuto o -vactuil. [lmaHerapHas MOIENb
atoma. I[loctynater bopa. M3nydenue u moryomenne (HOTOHOB MPHU MEPEXo/ie aToMa C OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHEKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJIA.

BonnHoBsIe cBoMcTBa yacTull. BosHel ne bpoins. KoprnyckyasipHO-BOJIHOBOM Tyann3M.

CHnoHTaHHOE U BBIHYXJCHHOE U3Ty4eHUE.

TexHuueckre YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIEKTPATbHBIN aHaiIu3 (CIIEKTPOCKOII),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Omnpenenenue JUTMHBI BOJHBI Jla3epa.

Ha6nronenue nuHEHYaThIX CIIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

Halnronenue nuHeH4aToro CrekTpa.

Tema 3. Amomnoe sa0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIKNE CIOKHOCTh CTpOoeHUs siipa. OTKPBITHE PaarOaKTUBHOCTH. OIBITHI
Pezepdopna mo ompenenreHuio coctaBa paAMOaKTUBHOTO u3nmydeHus. CBoiictBa anbda-, Oera-, ramma-
u3NnydeHus. BausHue paauoakTHBHOCTH Ha )KUBbIE OPTaHU3MBIL.

OTtkpbiTHe TMpoTOHA W HeWTpoHa. Hyknonnas monens sigpa [eitzenOepra—lMBanenko. 3apsia siapa.
MaccoBoe uucio aapa. M3otonsi.

Anbda-pacnaa. DIEKTPOHHBIM M  TO3UTPOHHBIN  Oera-pacmnan. ['amma-uzmyueHue. 3aKkoH
PaMOaKTUBHOTO pacmaja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Maccsl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peaktop. TepmosnepHbiii cuHTe3. IIpoOneMbl M THEepCHEKTHBBI SAACPHON HSHEPrETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.

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

Texuuueckre ycTpoHCTBa M NMPaKTHUECKOE NMPUMEHEHHUE: JI03MMEeTp, Kamepa BuibcoHa, sepHbIi
peaktop, aToMHast oom0a.



Jlemoncmpayuu

CYETYNK MOHU3UPYIOLIUX YACTHII.

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

Pa3nesa 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUAUMOE JABH)KEHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTUKH.  JluarpamMma  «CHEKTpaJIbHBIM  KJacC  —  CBETUMOCTBb».  3BE3Ibl  TIJIAaBHOM
MIOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ul 3BE37 TIJIABHOM MOCJIENOBATEIbHOCTH.
Buytpennee crpoenue 3B&31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKIAEHUM U 3Bosonmu CoiHia U
3BE3/1. DTamnbl )KU3HU 3BE3I.

Mnneunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenne u apmwxenue Comnuna B ["anaktuke. TUIBI TaTaKTHK.
PannoranakTuky v kBazapsl. YEpHbIE ABIPHI B siApaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6Ona. Pas6eranue ramaktuk. Teopust bosbmioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX MNPUIOKEHUN JUIsS
oTpe/ieNieHus] MOJOXKEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyIIapysi ¥ sIpKUe 3BE3/BI.

Hab6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponb pusuku m acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COITHATBPHON M ATHYECKOU cdhepax
NEeSITEIbHOCTH YeJIOBEKa, poJib U MECTO ()M3MKM U aCTPOHOMHHU B COBPEMEHHOM HayyHOM KapTHMHE MHpa,
posib ¢usznyeckoil Teopuu B (POPMHpPOBAHMM NPEACTABICHUNW O (U3MUECKON KapTUHE MHpa, MECTO
¢busznueckoil KapTUHBI MHpa B OOIIEM pAIy COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX MpPEICTaBICHUI O
MIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 06a30Boro ypoBHA B 11 Kiacce ocymiecTBisieTcs ¢ y4€TOM COJIepKaTelbHbBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTUU, XUMUU, TeorpaQuu U TEXHOIOTHH.

Medsicnpeomemnvle noHsamus, CBS3aHHBIE C HM3yYEHHEM METOJO0B HAaydyHOTO MO3HAHMS: SBJICHUE,
Hay4yHbl (akt, rHUNoTe3a, Qu3NYecKas BEIWYMHA, 3aKOH, TEOpHs, HaONIOJIEHUE, OSKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJECIIb, U3MEPEHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIUU: CUHYC, KOCHHYC,
TaHIE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKIUU HA OCH
KOOpAMHAT, CJOKEHHWE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTAPHBIX (YHKUMN, TNPU3HAKK TMOJ00US
TPEYroJIbHUKOB, ONpeIeIeHNE TUIOMAAN TUIOCKUX (PUTyp U 00bEMa Tell.

Buonoeusa: >nextpudeckue sBICHUS B )KUBOW MPHUPOJIE, KojeOaTeabHble ABMKEHHS B )KUBO MpHpoe,
ONTUYECKHUE SIBJICHUS B )KUBOU NPUPOJE, NEHCTBUE paAUALlNN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTPOEHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHuUs KPUCTAJUIMYECKON PEIIETKHY, CTIEKTPAIbHBIN aHANIN3.

leoepaghus: MarHUTHBIE TTONTIOCA 3EMJIH, 3aJI€KH MAarHUTHBIX pyJ, (poTOoChEMKA 36MHOI MOBEPXHOCTH,
IIpeJICKa3aHue 36MIIETPSICEHUM.



Texnonoeus: JMHUM  DIEKTPOIIEpENad, TIEHEPATOp IEPEMEHHOIO TOKA, JJIEKTPOJBMIATEINb,
WHAYKIIMOHHAS TIeub, pajap, paaJuonpuéMHHK, TeIeBH30p, aHTeHHA, Tenedon, CBY-neus, NpoeKIMOHHBIN
anmapat, BOJIOKOHHAsl ONITHKA, COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHMUSA

OcBoenne ywebHoro mpeamera «®Dusuka» Ha ypoBHE cpefHero ooOmiero obOpazoBaHusi (0a30BbII
ypOBeHI)) JOJIDKHO o0ecrieuuTs AOCTMIKCHUC CIICAYIOIIUX JUYHOCTHBIX, MCTAMMPCAMCTHBLIX W MPCIMCETHBIX
00pa3oBaTeNbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS YIeOHOTO mpeameTa «Du3uKay TOJDKHBI OTpakaTh TOTOBHOCTD H
CIIOCOOHOCTh O00yyaroluXcs PYyKOBOJACTBOBAThCS C(HOPMHPOBAHHONW BHYTPEHHEH MO3ULUEH JIHUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAllMd, TIO3UTHBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM [EHHOCTSM POCCHICKOTO OOIIECTBa, pACIIMpPEHUE >KU3HCHHOTO OINbITa W  OIbITa
JESTEILHOCTH B IPOIIECCE pean3alliii OCHOBHBIX HAIIPABJIICHUN BOCIUTATEIIBHON IEATCIHHOCTH, B TOM
YHCIIC B YaCTH:

1) rpaaaHcKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH TPAKIAHCKON TTO3HMIIMHA 00YJarOIIerocsi Kak aKTHBHOTO ¥ OTBETCTBEHHOTO YJICHA
POCCHICKOTO 00111eCTBA;

MPUHATHE TPATUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HHTEPECAX I'Pa)JIaHCKOTO OOIIECTBA, y4aCTBOBATH B
CaMOYyIpaBJICHHH B 00pa30BaTEIbHOM OpraHN3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTUTYTAMH B COOTBETCTBUU C WX (QYHKIUSMHU H
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NESITETHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTh POCCHHUCKOM IPaKTaHCKOW MICHTHYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYJAAPCTBCHHBIM CHUMBOJIAM, JOCTHXXCHHSM POCCHHUCKUX YYEHBIX B
o06sacTi (GU3UKH U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMSI, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHAMATh OCO3HAHHBIC pPEIICHUS, OPUCHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YKCJIE B JICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOEC OTHOIICHWE K MHpPY, BKIIOYAs O3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpya10BOr0 BOCIIMTAHHUSI:

UHTEpEC K pa3NIuyHbIM cdepaM MpodhecCHOHATbHOW JesITeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
Gbu3MKOM M TEeXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu U peann3oBHIBATH
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH (DM3UKHU HA MPOTIKEHUH
BCE JKU3HU;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

c(hOPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYpPhI, OCO3HAHHE TJI00ATBHOTO XapakTepa 3KOJIOTUYECKUX
npobinem;



IUIAHUPOBAHUE M OCYILECTBICHHE JEWCTBUA B OKPYXKAIOLIEH CpEeNe Ha OCHOBE 3HAHUS LEJEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIMpeHUe ONbITA AEATEIbHOCTH 3KOJOTMYECKON HAIPaBJIEHHOCTU HAa OCHOBE MMEIOIINXCS 3HAHUUN
no ¢usuke;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nvecKkoil HayKH;

OCO3HAHME LEHHOCTH HAYYHOW JIEATENIbHOCTH, TOTOBHOCTh B TMpOLECCe HW3YUCHHS (QHU3UKU
OCYILECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIIbHOCTh UHIMBUIyalIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Bba3oBble jornueckue aecTBus:

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

OTIPENIETISATh 1EH JACITeIbHOCTH, 33/1aBaTh MapaMeTphbl U KPUTEPUU UX TIOCTHHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH Y POTUBOPEUHS B PaCCMATPUBAEMBIX (DH3NUECKUX SBICHUSX;

pa3pabaThiBaTh IUIaH peEHICHUS MpoOJeMbl ¢ Y4E€TOM aHalM3a HUMEIONIUXCS MaTepUaIbHBIX U
HEeMaTepHaJbHbBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIEATEILHOCTh, OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM, OIEHWBATH
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPJAMHHUPOBATH W BBITIONHATH PabOTy B YCIOBHUAX PEaTbHOTO, BUPTYATHHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

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

BIIQJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATENIbCKOW U MPOEKTHOM JesTenbHOCTH B oOnactu (pu3MKW,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB pelIeHHs 3a1ad (U3HYEecKOro
CoJIepKaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIIQJIETh BUJAMH  JICATEIBHOCTH IO T[OJYYEHHIO HOBOTO 3HAHUS, €ro HWHTepIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHIO B PAa3JIMUYHbIX YUEOHBIX CUTYalUsIX, B TOM YHCIE MPH CO3AAHUU YUEOHBIX
MMPOEKTOB B 00J1aCTH (DPU3UKH;

BBISIBIISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a7ayy, BBIIBUraTh TUIOTE3Yy €€
pelleHrs, HaXOAWThb apryMEHThl s JI0Ka3aTelbCTBAa CBOMUX YTBEPXKICHHM, 3alaBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUs 3a7auyd pPe3ylbTaTbl, KPUTUYECKU OLIEHUBATh HX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTeIbHON ACITEILHOCTH, B TOM YHCIIE IPU
W3Y4YEeHUHU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, TTPEAJIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 3aa4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMH TMOJy4eHUs HHpopManuu (GU3NIECKOTO COACPKAHHS M3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSATEIHFHO OCYIIECTBISATh MOUCK, aHANU3, CUCTEMATH3AIMI0 U MHTEPIpeTalnio uHopMamu
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMAIIHH;



HCIIOJIb30BATL CPECACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUHA B peIcHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX WU OPraHU3allMOHHBIX 3aJa4d C CO6JIIOI[CHI/I€M Tpe6OBaHI/II7I OpPTrOHOMMKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPECypcOCOEpEeKEHUs, NPAaBOBBIX M ATHUYECKHX HOpPM, HOPM
nH()OPMAIMOHHON OE30MMaCHOCTH;

CO37aBaTh TEKCThI (PH3MYECKOTO COJCpXKAHUS B pa3NUYHBIX ¢GopMatax ¢ y4ETOM HaA3HAYCHUS
nH(OpMAIINY U LEIEeBOH ayIUTOPHH, BEIOUpask ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YaTU3aI1H.

KoMMyHuUKaTHBHBbIE YHUBepcaJIbHbIE YUeOHbIe JeiicTBUA:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAllM U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHsI C UCTIOIb30BaHUEM S3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTHUKY U METOJIbl COBMECTHBIX JIEHCTBUI € YUETOM OOLIUX MHTEPECOB M BO3MOKHOCTEN
Ka)KJIOTO YJIeHa KOJUICKTHBA,;

IMPpUHUMATh LCJIN COBMECTHOH ACATCIIBHOCTU, OPraHU30BbIBATL U KOOPAWMHHWPOBATH ﬂeﬁCTBHﬂ no eé
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ y4ETOM MHEHHM y4aCTHUKOB, 00CYKJaTh
pe3yabTaThl COBMECTHOU PabOTHI,

OLCHUBAThb Kadc€CTBO CBOCTO BKJIaJa W KaXXIAOro YydaCTHHKa KOMAaHABI B 06HH/Iﬁ PE3YIbTAT 11O
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC MMPOCKTHI, OUCHUBATH UACHU C ITO3UIIUHU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘IeCKOI)'I
3HaYNMOCTH;

OCYIIECTBIISITH TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYalHAX, MPOSBISTH
TBOPYECTBO M BOOOpaKeHNE, OBITh MHUITNATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATEIbHYIO JEATEIbHOCTh B 00JaCTH (PM3UKH U aCTPOHOMHH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTABIISATh IJIaH PEHICHHs] PACYETHBIX M KAUECTBEHHBIX 3a/1a4, TUIaH BBIIOJIHEHUS
MIPaKTUYECKON pabOoThI C yUETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;
JaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MIPEANOYTCHUN;
JieNlaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHHUIO M TPOSBICHUIO JSPYIUIMH B o0macTu (QU3UKM, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yNbTATOB IIEIISIM;
BIIQJIETh HAaBBIKAMU TIO3HABATENbHON peIeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUNH U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YILTATOB U OCHOBAHMIA;
MCIO0JIb30BaTh MPHUEMBI pe(IEeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETb OIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX MPU aHATHU3E Pe3yNIbTaTOB ACITeIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTAaTKU M JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITeIbHOCTH;
MpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.



B mporecce DOCTHKEHHS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpamMMbl 1Mo (hU3MKE sl yPOBHS
cpeaHero ooOmero o0pazoBaHHA Yy OOYYarOIIUXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIA HMHTEIIEKT,
Mpernoaralmuil CQopMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE SMOILMOHAIBHOE COCTOSHHE, BUICTH
HaIpaBJICHUS PA3BUTUS COOCTBEHHON IMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIKOYAIOUIEIO0 CAMOKOHTPOJb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLUMOHAIBHBIM U3MEHEHUSM U TMPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEM MOTHMBALM{, BKJIFOYAIOIIEH CTPEMJIEHHE K JIOCTHIKEHHUIO LIEJIM U YCIIEXy, ONTHMM3M,
VHHUIMATUBHOCTh, YMEHHUE JCMCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIHX, YUUTHIBATh €T0O
IIPHU OCYIIECTBIEHNN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBAaTh OTHOIIEHMS C JAPYTUMH JIIOJIbMU,
3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

MNPEJIMETHBIE PE3YJBTATHBI

K xonmy oOyuenust B 10 kij1acce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
C(OPMHUPOBAHHOCTD y O0YUAFOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (U3MKu B (GOPMUPOBAHWU COBPEMEHHOM Hay4dHOMU
KapTHUHBI MUpPa, B PA3BUTUN COBPEMEHHOMN TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOH €A TEIBHOCTH JIFOJIEH;

YUUTBHIBATh TpaHULBl MPUMEHEHUS U3YyYEHHBIX (U3MUYECKHX MOJeNel: MaTepuanbHas TOoYKa,
WHEpIMAIbHAST CHCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, WIACAIbHBIN Tra3, MOJACIH CTPOCHHS Ta30B,
KHUJIKOCTEH M TBEPMBIX TEJ, TOUCUHBINA EKTPUICCKHUNA 3apsi/i IPU PEIICHUN (PU3UIESCKUX 33124,

pacro3HaBaTh (U3HUYECKHE SBICHHS (IIPOIECCh) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETUYECKOH TEOpHHM CTPOCHUSI BEHIECTBA M DJICKTPOJAWHAMHUKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBIDKEHHE, CBOOOJIHOE MaJCHUE TEJ, JIBHKCHHUE IO OKPYXHOCTH,
WHEpIs, B3auMoJieiicTBre Tell, U Qy3usi, OpOYHOBCKOE JBMKEHHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX TEI,
M3MEHeHHe 00bEéMa TeJl NP HarpeBaHWU (OXJIAXKJICHHUH), TEIUIOBOE PaBHOBECHE, UCMIApEHUE, KOHICHCAIHS,
IUTABJICHWE, KPHUCTAUIM3alUsl, KHUIICHWE, BJIAKHOCTh BO3/yXa, IIOBBINICHHE JABJICHUS Ta3a TPH €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY IapaMeTpaMu COCTOSHUSI Ta3a B H30IPOIEccax,
ANIEKTPU3AIINS TEll, B3AUMOJCHUCTBUE 3apsIOB;

OIKCBHIBATh MEXaHUYECKOE JIBUKCHHE, HCIIOJIb3Ysl (U3NYECKUE BEJIMYWHBI: KOOpAWHATA, IIyTh,
nepeMeIeHnue, CKOpPOCTh, YCKOPEHHE, Macca Teja, CWIa, HMITYJbC Tejla, KHHETHYECKas SHeprus,
MOTEHIMANIbHASL YHEPIHsi, MEXaHW4Yeckas paboTa, MEXaHMYECKas MOIIHOCTh;, NPU OMUCAHUU TPABUILHO
TPAaKTOBaTh (PU3MYECKUH CMBICI HCIIOJIB3YeMbIX BEJIMYWH, HMX OOO3HAYCHUS M CIUHMIIBI, HAXOIHUTh
(bopMyIIbI, CBSI3BIBAIONINE JAHHYIO0 (PU3UYECKYIO BETMUUHY C IPYTUMH BEIIMYUHAMU,

OIKCBHIBATh WM3YYCHHBIC TEIUIOBBIC CBOWMCTBA TEN W TEIUIOBBIC SBJICHUS, WCHOJB3YS (QH3HUUECKUE
BEJIMUUHBI: JIABJICHUE Ta3a, TEMIIEpaTypa, CpPEIHss KUHETHYECKas SHEPIus XaOTUYECKOTO JBIDKCHUS
MOJIEKYJ, CPEAHEKBAJpaTUYHAS CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS SHEprus, padboTa
ra3a, KodpQGUIUEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO IBUTATENS; MPH OMHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MUeCKUit CMBICT HCIHOJB3YEMBIX BEIUYHH, WX OOO3HAYEHHUS W EIUHUIBI, HAXOJUTh (OPMYIIBI,
CBSI3BIBAIOININE JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMHU BEJIMUYUHAM;

OTIHMCHIBATh M3YYEHHBIE AJIEKTPUUYECKHE CBOICTBA BEIIECTBA M DIIEKTPUYECKHE SBICHUS (TPOIIECCHI),
UCTOJIL3YS (PU3UYECKHE BEIMYMHBI: AIEKTPUUYECKUI 3apsif, AIIEKTPUYECKOe IMoJje, HAMpsHKEHHOCTh TOJIS,
MOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB, MPH OIMUCAHWHM MPABUIBHO TPAKTOBATh (UIUYECKUN CMBICI
WCIOJIb3YeMBIX BENWYHMH, MX OOO3HAUEHUS W EIUHUIIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIINE ITAHHYIO
(U3MYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;



aHATM3UPOBATh (PU3UYECKUE TPOLECCHl U SBJICHUS, MCIOJIBb3Ys (PU3NUECKUE 3aKOHBI M MPHHIUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u Il 3akonsl HploToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW PHEpIHH,
3aKOH COXpaHEHMsI UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMU CHJI, IPUHLIMIT PABHOIIPABUsl MHEPLIUAIbHBIX CUCTEM
OTCuéTa, MOJIEKYJISPHO-KMHETHUUECKYI0 TEOPHUIO CTPOEHHUSI BEIIECTBA, I'a30BbIE 3aKOHbBI, CBS3b CpEAHEH
KMHETUYECKOW JHEPIHH TEIJIOBOTO JIBIDKEHUS MOJICKYNI ¢ aOCONIOTHOW TeMIlepaTrypoil, MEepBBI 3aKOH
TEPMOJMHAMMKY, 3aKOH COXpPAHEHMs JJIEKTPUYECKOro 3apsna, 3akoH KyinoHa, mpu 3ToM paszinuyarhb
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MAaTEMATHYECKOE BBIPAKCHHE M YCIOBHUS (TpaHUIBI, 007IacTH)
[IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHITUITHI ACHCTBUS MAIlIMH, TPUOOPOB M TEXHHUECKUX YCTPOUCTB; Pa3IN4aTh
yCIIOBUS UX 0€30I1aCHOTO UCIOJIB30BaHUs B IOBCETHEBHON KU3HU;

BBITIOJTHATE SKCTIEPUMEHTHI 110 MCCIIECTIOBAHUIO (PU3MUECKUX SBJICHUN U MPOIECCOB C MCIIOJIb30BAaHIUEM
NpSIMBIX U KOCBEHHBIX M3MEPEHUH, NMpU 3TOM (OpMYIMpPOBaTh MpobiemMy/3agady W TUIOTE3y y4eOHOro
JKCIEpPUMEHTa, CcoOupaTh YCTAaHOBKY M3 TNPEUIOKEHHOro OOOpylOBaHUS, NPOBOJUTH OMNBIT U
(hopmMyTUPOBAThH BHIBOJBL;

OCYILIECTBIISITh MpPSMbIE U KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEJIMYMH, NPU 3TOM BHIOUPATH
ONTUMAJIBHBIN COCO0 M3MEPEHUs U UCII0JIb30BaTh U3BECTHBIE METO bl OLIEHKH MTOTPEIIHOCTEN N3MEPEHUII;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKMMH BEJIMYMHAMU C HCIOJb30BaHUEM IPSIMBIX
M3MEpEeHul, MpU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHpPOBATH pe3yiabTaThl MOJYYEHHOM 3aBHCHMOCTH
(bu3NyecKuX BeTMYHH B BUJI€ TaOIUI U rpa(UKOB, AeNaTh BBIBOJIBI 10 pe3yJabTaTaM HCCIEI0BAHNUS;

coOnrofaTh mpaBuia Oe€30MacHOro Tpylda MpU IMPOBEIEHUU HCCIENOBAaHUM B paMKax y4eOHOro
OKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENIbCKOM M TMPOEKTHOM  AEATEIBbHOCTH C  HCIOJIb30BAHHEM
M3MEpPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHON (U3NYECKOM MOJIENbI0, UCIOJB3Ys (PU3nUecKue 3aKOHbI
Y TPUHLHUIBL, HA OCHOBE aHalIM3a YCIOBUS 33Ja4d BBIOMPATh (PU3MUECKYIO0 MOJIENb, BELACTATh (GU3NUECKHE
BEJTMYMHBI U (OPMYIbI, HEOOXOAUMBIE Ui €€ peIIeHHs], MPOBOIUTh PAcUEThl M OLIEHUBATh PEalbHOCTH
MOJIy4€HHOTO 3HAYeHUS (PU3NUECKON BEIHUNHBL,

pelaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEMIPOTHBOPEUMBYIO LIETIOUKY PACCYXKICHUIN
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,;

WCII0JIb30BAaTh MPU PEIICHUH Y4YeOHBIX 3a/ad COBpPEMEHHbIe HWH(OPMALMOHHBIE TEXHOJOTHUHU LIS
MOUCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAllMd M TPEACTaBICHUS Y4eOHOW U HAYyYHO-MOMYISIPHOMN
nH(popMallUY, TOJYYEHHOM U3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUYECKH AaHAJIU3UPOBATh MOJTy4aeMYIO
nHpopMaIuo;

MPUBOJIUTE MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeXHBIX YUEHBIX-(DM3MKOB B pa3BUTUE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTHUI;

UCII0JIb30BAaTh TEOPETHYECKHE 3HaHHWs MO (U3MKE B TIOBCETHEBHOW >KM3HU [UIs 0OecredeHUs
0e30MmacHOCTH Mpu oOpalleHnuu ¢ mprudopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, Ui COXPAaHEHHS 3[I0POBbS U
cOOIOICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpeje;

paboTaTh B IPYIE C BBHIMOJIHEHUEM Pa3jIMYHBIX COLMANBHBIX POJieH, MIaHUPOBaTh PabOTy TPYIIIIbL,
paloHaJIbHO paclpeAesTh OOS3aHHOCTH W TUIAHUPOBATh AEATEIHHOCTh B HECTaHJAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] K&KJOr0 U3 YUaCTHUKOB I'PYIIIBI B pELICHHE pacCMaTpUBAeMOM MPOOIIEMBI.

K xonny oOydyenus B 11 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXKaTb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MPHUMEPax poJib U MeCTO (M3MKU B (POPMHPOBAHUU COBPEMEHHOM HaydHOMH
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHMKH M TEXHOJIOTHMH, B IPAKTHUYECKOHN NEATENBHOCTH JIIOJEH,
LEJIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTUHBI MHUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJEJeH: TOUEUHBIH AIEKTpUUYECKUN
3apsj, Jy4 CBETa, TOUEYHbIN MCTOYHUK CBETA, SIAEPHAsl MOJAEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO spa
IIPU pelIeHnn PU3NIECKUX 3a]a4;



pacno3HaBaTh (pu3MUeckue sBICHHS (TPOIECCH]) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH M KBAHTOBOU (DU3UKH: IICKTPUUYECKAsT IPOBOJUMOCTD, TEINIOBOE, CBETOBOE, XUMUIECKOE,
MarHuTHOE JICUCTBHUS TOKA, B3aMMOJCHCTBHE MArHUTOB, OJJIGKTPOMArHWTHAS WHAYKIUS, JEHCTBUE
MarHiuTHOTO TOJIsI HA MPOBOJTHUK C TOKOM U JIBUXKYIIHIACS 3apsifl, SIEKTPOMArHUTHBIC KOJICOAHHS U BOJIHBI,
MPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, OTPaXKCHHE, NpeJoMIICHHE, HHTephepeHus, IuBpaKmus u
MOJISIpU3allvsl CBETa, TUCIEpCUsi cBeTa, Gorodnekrpuueckuil dddekt (dpoTodrddekr), cBeToBOE AaBlieHUE,
BO3HHMKHOBEHHUE JIMHEWYATOTO CIIEKTPA aToMa BOJOPOJIa, ECTECTBEHHAS U HICKYCCTBEHHAS PAIMOAKTUBHOCTD;

OTMCHIBATh W3YYCHHBIC CBOWCTBA  BemECTBA  (IEKTPUYECKHE, MArHUTHBIC, OINTHYCCKHE,
EKTPUIECCKYI0 TIPOBOJUMOCTh PA3JIMYHBIX CPEA) M AJICKTPOMArHUTHBIC SBJICHUS (TIPOIIECCHI), MUCTIOIB3Ys
(bu3HUYeCKrue BEITUYHHBI: MICKTPUYCCKHUNA 3aps]l, CHJIAa TOKA, JJIEKTPUYECKOE HANpPsDKEHUE, DICKTPHUSCKOE
COTPOTHBIICHUE, PA3HOCTh MMOTCHIIMAJIOB, JIEKTPOJBMKYINAS CHa, paboTa TOKa, MHIYKIUS MAarHHUTHOTO
moJts, cuita Amrmepa, cuia JIopeHIla, WHAYKTUBHOCTh KAaTYIIKH, YHEPTHs JCKTPHUECKOTO U MArHUTHOTO
MoJIeH, TepruoJ W YacToTa KojeOaHWi B KOJIeOATEIbHOM KOHTYpe, 3apsii W CHjia TOKa B TIpoIecce
TFapMOHUYECKHUX 3JICKTPOMATHUTHBIX KOJIeOaHM, (POKYCHOE PACCTOSIHHE W ONTHYECKAas CHJIA JIMH3BI, TIPH
OTIMCAaHWU TPABWIBHO TPAKTOBaTh (DU3MUYSCKUH CMBICT WCIOJIb3yeMbIX BEIIMYMH, MX OO0O3HAUCHUS U
€/IMHHUIIBI, YKA3bIBATh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUYSCKYIO BEIMUUHY C APYTUMHU BEITUIHHAMHU;

OTIMCHIBATh WM3yYCHHBIC KBAHTOBBIC SIBJICHUS W IPOIECCHI, HCIOJB3YS (PU3NYCCKUE BEIIMYUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI M YaCcTOTA CBETA, SHEPTUS U UMIYIBC (OTOHA, TICPHO]T
MoJTypacmajia, SHEPrUs CBSI3M aTOMHBIX SJep, MPU OMUCAHWH MPABHILHO TPAKTOBATH (DU3WYCCKUN CMBICIT
HCIOJIb3YEMBIX BEJIMYMH, X O0O3HAYCHUS WM CIUHUIILI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE JIAHHYIO
(U3HYECKYIO BEIMUUHY C JIPYTUMU BEITUYMHAMH, BRIYUCIIATH 3HAYCHUE (PHU3NICCKON BEITMYNHBI,

aHAJIM3UPOBATh (PM3MUECKUE TMPOIECChl M SBJICHUSA, WCIOJIB3YS (PH3MYecKHe 3aKOHBI M MPUHITHIIGL:
3akoH OMa, 3aKOHBI TMOCJEIOBATEIBHOTO M MApaJUICTbHOTO COCTUHECHUS MPOBOJHUKOB, 3aKOH JKoyms—
JleHna, 3aKOH DJIEKTPOMATrHUTHOW HMHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO DPAacHpOCTPAHEHUS CBETA, 3aKOHBI
OTPaKCHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHME OWHmTEHHA st GoToddPdekra, 3aKoH
COXpaHECHHsI SHEPTHH, 3aKOH COXPaHEHHs HMITYJIbCa, 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH PagroaKTUBHOTO paclajia, TPy 3TOM pa3indarh
CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHHE WM YCJIOBHUS (TpaHHIBI, 00J1acTH)
MPUMEHUMOCTH;

OTIpENeNATh HANPaBJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJISl IIPOBOJHUKA C TOKOM, CHIIBI AMITepa
u cwibl Jlopenna;

CTPOMTH ¥ OTIMCHIBATh N300paKEHHE, CO3/IaBaeMOE IIJIOCKUM 3€PKajiOM, TOHKOW JIMH30M;

BBITIOJTHATh SKCTIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3MUYECKHX SIBJICHUN U TIPOIIECCOB C MCIIOJIb30BAaHHEM
NPSIMBIX U KOCBEHHBIX M3MEPEHHIA: MPU 3TOM (OPMYIHPOBATh MPOOJIEMy/3aadyy M TUIOTE3y Yy4eOHOTro
IKCTIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEIIOKEHHOTO OOOPYIOBaHHS, TPOBOJAMUTH OIBIT H
(bopMyITHpPOBATh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBCHHBIC W3MEpeHHsS (U3MYCCKUX BEIMYMH, NPU STOM BBIOHPATH
ONTUMAJILHBIN CIIOCOO U3MEPEHHUS U HCIIOJIB30BATh U3BECTHBIC METOIbI OIICHKU TIOTPEIIHOCTEH H3MEPCHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIIMYHMH C UCIIOJIB30BAHUEM IMPSIMbIX H3MEPEHHIA: TIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3yAbTaThl MOTYYCHHON 3aBUCUMOCTH (PH3UYECKUX BEIMYUH B
BHJIE TaONHIl U TpaUKOB, JeNaTh BBIBOJIBI IO PE3yIbTaTaM HCCIEIOBaHNUS;

cobOnrofathk mpaBuia Oe30MacHOro Tpylda MpU MPOBEIECHUU HCCIENOBAHHM B paMKax y4eOHOTO
OKCMEPUMEHTa, y4eOHO-UCCIIEIOBATENILCKOM M TMPOEKTHOM  AEATeTbHOCTH C  HCIOJIb30BAHHEM
M3MEpPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacy€THBIE 3a/1a4M C SIBHO 3aJaHHON (U3NYECKOM MOJIENbI0, UCMONB3Ys (PU3HUecKre 3aKOHbI
Y TIPUHIUIBI, HA OCHOBE aHAIM3a YCIOBUS 33/Ja4ll BBIOMPATh (GU3UUYECKYIO MOJIEINb, BBIACIATh (DU3NUYECKUE
BENTUYMHBI U (HOPMYIbI, HEOOXOaUMBIEC ISl €€ pelieHus, IPOBOJUTH PacuéThl M OILIEHWBATH PEATLHOCTD
MOJIy4€HHOTO 3HAYCHUS (PU3NYECKON BEITHUMHBI,



peniaTh Ka4eCTBEHHBIE 3a1a4i: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEUUBYIO LIEIIOYKY PACCYXKICHUN
C ONOPOH Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3HUYECKHE SIBICHUS;

HCII0JIb30BAaThL IIpU PCUHICHUHA y‘-Ie6HLIX 3aa4 COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHLIe TCXHOJOIuU I
MOWCKA, CTPYKTYPUPOBAHHUS, WHTEPIpPETALMd M TPEACTaBICHUS Y4eOHOM W HAy4YHO-TOMYJSIPHOM
uHbOpMalUY, TONYYEHHOW U3 pa3IUYHBIX HCTOYHHMKOB, KPUTUYECKH aHAIM3UPOBATH TOIy4aeMYyIO
nH(pOPMAIIHIO;

OOBSCHATH TPUHIIMAITEI ACUCTBHUS MAIIUH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyarh YCIOBHUS
ux 0€3011acCHOTO MCIIOJIb30BAaHMSI B TOBCEJHEBHOM KU3HU;

MPUBOANTH MPHUMEPHI BKJIA/a POCCHUICKHX M 3apyOEKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCII0JIb30BATh TCOPCTUYCCKHUEC 3HAHUA 110 CI)I/IBI/IKG B HOBCG[{HGBHOﬁ JKU3HHU [JIA oOecrieyenus
0€30MacHOCTH Mpu oOpallleHnu ¢ MpruOopaMu U TEXHUYECKUMH YCTPOUCTBAMH, JUI COXPAaHEHUS 3JI0POBbS U
COOJTIO/IEHHST HOPM AKOJIOTHYECKOTO MOBEACHUS B OKpYKaloIeil cpere;

paboTaTh B IPYIIE C BHINOJIHEHUEM Pa3IMUYHBIX COLMANIBHBIX POJEH, MIaHUpOBaTh padOTy TPYIIIIHI,
palluOHAJIBHO pPacCHpeaciisiTh 00s13aHHOCTH U IIAHUPOBATE ACATCIIBHOCTh B HCCTAHAAPTHBLIX CUTYyallUAX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB I'PYIIHI B PELIEHUE paccCMaTpUBaeMoil MpoOIeMbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI 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 pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBO 9acoB

Bcero

Jara
U3ydeHus

®usuka — Hayka o npupoje. Hayunsie
METO/IbI IO3HAHUS OKPYXKAIOIIETO MUpa

Ponb u MecTo pusnku B popMupoBaHun
COBPEMEHHOM HAYYHOU KapTUHBI MHpPA, B
MIPaKTUYECKON JeSITENIbHOCTH JTI0IeH

Mexanndeckoe JBIKEHHE.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
nBrokeHud. [lepemenienne, CKOpoCTh,
YCKOpEHHE

PaBHOMEpPHOE ITpsAMONIMHENHOE
JIBUKEHHE

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JBUKECHHE

CBoboaHoe majieHre. Y CKopeHue
CBOOOIHOTO ITaCHUA

KpuBonuneitHoe nBuxeHue. [[prmxenue
MaTepuaIbHON TOYKHU IO OKPYKHOCTH

[Tpuniun oTHOCUTENBbHOCTH [ anumnes.
HHeprinanbHbIe CHCTEMBI OTCYETA.
[TepBriii 3akoH HproToHA

Macca tena. Cuna. [Ipuniun
cymneprno3uiuu cui. Bropou 3akon
HerotoHna ans MmaTepuanbHOU TOYKU

10

Tperun 3akoH HproToHa 115t
MaTepHUalbHbIX TOUEK

11

3aKoH BCECMHUPHOI'O TATOTCHHUA. Cuita
TAXKCCTH. HepBaﬂ KOCMHNYCCKasa
CKOPOCTb

12

Cuna ynpyrocru. 3akoH I'yka. Bec tena

13

Cuna tpenus. Koadduument tpenus.
Cuua conpoTHBIIEHUS NP IBUOKEHUU
TeJla B )KUIKOCTHU MJTH rase

14

[ToctynarenbHOE M BpalaTebHOE
JIBUKEHHE a0COTIOTHO TBEPAOTO Tea.
MowmenTt cuibl. [1nedo cunnl. YciaoBus
paBHOBECHS TBEPAOIO Tela




15

NMnynsc maTepualbHOM TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCca. PeakTuBHOE IBUKEHHE

16

PaGoTa 1 MOIITHOCTB CHJIBL.
Kunernueckas sHEprus MaTepHaIbHON
touku. Teopema 00 U3MEHEHUH
KMHETUYECKON DHEPTUU

17

[TorenumansHas 3HEPTHUS.
[ToTeHumanpHas 3HEPIUs ypyro
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3u
MMOBEPXHOCTU 3eMJIU

18

[ToTeHnManpHbIE U HETIOTEHIIMATLHBIE
cuibl. CBsI3b pabOTHI HETTOTEHITHATBHBIX
CHJI C IBMEHEHUEM MEXaHUYECKOHN
SHEPTHUH CHCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHUYECKOW dHEPTHH

19

JlabopaTtopHnas pabota «lccnenoBanue
CBSI3U PAOOTHI CHITBI C U3MEHEHUEM
MEXaHUYECKOH dHEPTHH Tella Ha
MIPUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTa»

20

KonTtponpHas padoTa o teme
«Kunemaruka. /InHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHoBCKOE
neuxkenue. Auddysus

22

XapakTep ABHKEHUS U B3aUMOJICHCTBUS
4yacTHI BemecTsa. Moeu CTPOCHHS
ra3oB, KUIAKOCTEH U TBEPABIX TEJ

23

Macca monekyn. KonnuectBo BeriecTsa.
[TocrosiHHas ABoraapo

24

Tennosoe paBHOBecue. Temmeparypa u
e€ usmepenue. lllkana remneparyp
Ilenbcus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

26

AOcomoTHas TeMIepaTypa Kak Mepa
CpeaHEN KUHETUYECKOM dHEPrUuun
JBU>KEHUS MOJIEKYJI. YpaBHEHUE




MenneneeBa-Kianeitpona

27

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

28

JlaboparopHnas padota «MccnenoBanue
3aBUCUMOCTHU MEXKy IlapaMeTpaMu
COCTOSTHHSI Pa3PEIKSHHOTO Ta3a

29

H3omporiecchl B HI€alIbHOM ra3e u ux
rpadudecKoe MmpecTaBIeHIe

30

Bnyrpennssa sHeprus
TEPMOIMHAMUYECKOU CUCTEMBI U
crmoco0rI e¢ u3MeHenusa. KommdecTno
TETJIOTHI U paboTa. BHyTpeHHsIs sHeprus
OJTHOATOMHOTI'0O HICaJbHOIO Ia3a

31

Buns! Tennonepenaun

32

VY enbHasg TEIIOEMKOCTE BEIIECTBA.
KonnuecTBo TemnoTel npu
Teronepenavye. AnnadaTHBIN TIpoliece

33

[IepBblii 3aKOH TEPMOJUHAMUKH U €TO
IIPUMEHEHHE K U30TpoLeccamM

34

HeobpaTtumocTs mpo1ieccoB B MpHUpOIE.
BTopoii 3akOH TepMOIUHAMUKHI

35

[Tpunmun nevicreusa u KI1/] terioBoi
MaIIIHHBI

36

wukn Kapuo u ero KIIJ]

37

DKOJOTHYECKHE MPOOIEMbI
TEIUIOHEPTEeTUKHI

38

O6o0maromuii ypok «MosieKyssspHast
¢u3nka. OCHOBBI TEPMOTTHAMUKI))

39

KonTtponbHas pabora o teme
«MounekynspHas ¢uszuka. OCHOBBI
TEPMOTUHAMHUKHU

40

[TapooOpa3oBanre U KOHICHCAIIHS.
Hcmapenue u kumneHue

41

AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS
BJIA’KHOCTB BO3JyXa. Hacpimennblit mnap

42

TBeépnoe teno. Kpucramnmueckue u
amopdHble Tena. AHU30TPONHS CBOMCTB
KpucTaynoB. Kuaknue KpucTauibl.
CoBpemeHHbIe MaTepuabl

43

[TnaBneHue U KpUCTAIITH3AIIHSL.
VY ienbHas TEII0Ta TUIABJICHUS.
Cybnumarus




44

YpaBHEHHE TEIUIOBOTO OamaHca

45

OnexTpuszanus Teil. JNeKTPUIECKUN
3apsj. [[Ba Buaa 3neKTpUUECKUX
3aps0B

46

[IpoBOAHMKH, TUITIEKTPUKH U
MOJTYITPOBOIHUKHU. 3aKOH COXPAHECHUS
ANIEKTPUYECKOTO 3apsia

47

BsaumonencTue 3apsa10B. 3aKOH
Kynona. Toue4yHsIn 31eKTpUUIECKUN
3apsi

48

Hanpsisk€HHOCTB 2EKTPUYECKOro MOJIS.
[IpuHIHn cyneprno3unun
BNEKTPUYECKUX nojeu. JInnnn
HAIPSKEHHOCTH

49

PaboTa cui aieKTpoCcTaTHIeCcKOro moJsl.
IloTenmnman. PasHoCTh MOTEHINAIOB

50

[TpoBOAHWKHN W AUDIIEKTPUKH B
ANIEKTPOCTATUYECKOM TI0JI€.
JysnexTpuueckas MpOHUIIAEMOCTb

51

DnekTpoeMKocTh. Konnencarop

52

DIIEKTPOEMKOCTH MIIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsyKeHHOTO
KOHJIeHCcaTopa

53

JlaGopaTtopHnas paborta "3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

54

[TpunIun neicTBUs U MPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
amnmapara, CTpyWHOTO MPUHTEpa.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOpOB

55

DIEKTPUYECKUN TOK, YCIIOBHS €r0
cymiecrBoBanus. [I0CTOSHHBIN TOK.
Cuina Toka. Hanpspxkenue.
Conpotusnenue. 3akon Oma st
ydacTka [enu

56

ITocnenoBarenbHOE, MapauIeNbHOE,
CMeIlIaHHOE COeIMHEHHE IPOBOTHUKOB.
JIaGopatopHas pabota «3yuenue
CMEILIaHHOTO COEIMHEHHSI PE3UCTOPOBY

57

PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna




3akon Oma Jyist TOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe

58 3aMbikanue. JlaboparopHas padora
«M3mepenne D/1C uctouHuka Toka u
€ro BHYTPEHHETO COMPOTHUBIICHUS

DNeKTpOHHAs MMPOBOJAUMOCTD TBEPIBIX
59 METaJUJIOB. 3aBUCUMOCTb COITPOTUBJICHHS
METAJJIOB OT TEMIIEPATYPHIL.

CBepXIpoBOIUMOCTh

60 DNEeKTpUUYECKUU TOK B BaKyyMe.

CBoucTBa NIEKTPOHHBIX ITYYKOB

[TonynpoBoAHUKH, UX COOCTBEHHAS U
61 MpUMecHast MpoBoauMocTh. CBOKCTBA
p—~n-niepexoa. IloynpoBoIHUKOBBIE

puoOOPHI

DIIEKTPUYECKHUH TOK B PACTBOpaXx U
62 pacIuIaBax >JIEKTPOIUTOB.
DNEKTPOIUTHYECKAS JUCCOLUAIU.

DIIEKTPOJIN3

DIIEKTPUYECKUU TOK B ra3ax.
63 CamMoCTOSITENTbHBIA U
HECaMOCTOSITENIbHBIN pa3psl. MoHuUSL

IImazma

DJeKTpUYECKUe MPUOOPHI U YCTPOKCTBA
64 Y UX TPAKTHYCCKOE TPUMECHEHUE.
[IpaBuna TexHUKH 6€30MACHOCTH

65 O6o0maromuii ypok
«DNEKTPOIMHAMHKAY

KounTponbHas paborta no teme
«Qnekrpocraruka. [locTosHHbIN
ANEKTpUYECKHil TOK. TOKU B pa3mu4YHbIX
cpenax»

66

[IpomexyrouHas aTrrectanus B popme

67 .
KOHTPOJILHON pabOThI

PesepBHbIit ypok. O6oO0maromumii ypok

68
no TemaM 10 xiacca

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KVIACC

No KoamuecTBO 9acoB Hara
Tema ypoka
n/n Bcero U3yYEeHUS

[TocTosiHHBIE MAarHUTHI U X
B3auMoJelicTBue. MaruurHoe mnoue.
Bexrop marHuTHOM MHAYKIMH. JIMHUK
MAarHUTHON UHAYKIIHH

MarHuTHO€ T10JI€ TIPOBOJHHKA C TOKOM.
2 OmneiT Dpcrena. Bzaumoneiicrsue 1
MIPOBOJIHUKOB C TOKOM

JlabopaTtopHnas pabota «3yuenue

3 MarHUTHOTO TOJISl KaTyLIKU C TOKOM» 1
JlelicTBME€ MarHUTHOTO TOJIST HA
MPOBOJHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTtopHnas pabota «lccnenoBanue 1

JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»

JleiicTBue MarHuTHOTO IOJIS Ha
5 JBIDKYIYIOCS 3apsDKCHHYIO YacTHILY. 1
Cuna Jlopenna. Pa6oTa cuier Jlopenia

DneKkTpoMarHutTHas uHayKuus. [lotok
BEKTOpa MarHuTHOU UHAyKIuu. IJ1C

6 WHIYKIIUW. 3aKOH AJIEKTPOMarHUTHOM !
uHaykiuu dapanaest

7 JlaGopaTtopHas paborta «lccnenoBanue 1
SIBJICHUS DJICKTPOMArHUTHON HHIYKITAN
NunykTtuBHOCTL. SIBIEHUE

8 camouHaykuuu. 3/1C camonHIyKIuu. 1
DHeprus MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJICKTPOMAarHUTHOE I0JIe

9 1

10 Ob6o6maromuit ypok «MarauTHoe moie. 1

3J'IeKTpOMal"HI/ITHa$I HHIAYKIOUSI»



12

CBOOOTHBIE MEXaHUYECKUE KOJICOaHUSI.
I'apmonunveckue kojicOaHus. YpaBHECHUE
rapMOHUYECKHX KOJIeOaHUH.
[IpeBpatenue s3ueprun

13

JlaboparopHas padota «lccrnenoanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX
KoJieOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU U Maccel rpy3a»

14

Konebarenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U7eanbHOM K0Je0aTeIbHOM KOHTYPE.
AHaorus Mex1y MEXaHn4eCcKuMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B UICATLHOM KOJIeOaTeTbHOM
KOHType

16

[IpencraBnenue o 3aTyxaromux
KoJeOaHusx. BelHyXIeHHbIE
MexaHHuecKkue kojedanus. Pe3onaHc.
BbIHYXIeHHBIE 2JIEKTPOMAarHUTHBIE
Kosie0aHus

17

[Tepemennbid TOk. CUHYCOUTaTbHBIA
MEepeMEHHBIA TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEE 3HAUCHHUE CUIIbI TOKA U
HaMpsHKEHUS

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MIPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, JIMHUN
aNeKTponepeaay

20

OKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
KynpTypa ncnosib3oBaHus
JIEKTPOIHEPTUH B TOBCEAHEBHON KU3HU

21

MexaHuvecKkue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuoa. CkopocTb
pacnpoCTpaHEeHUsI U ITTUHA BOJIHBI.
[Tonepeunsie U TPOI0JIbHBIE BOITHBI

22

3Byk. CkopocThb 3ByKa. ' poMKOCTBh




3ByKa. BeicoTa ToHa. TemOp 3ByKa

23

BHCKTpOMaFHI/ITHBIe BOJIHBI, UX
CBOHMCTBA U CKOpOCTh. [Ikana
OJICKTPOMArHUTHBIX BOJIH

24

[TpuHIMIIBI PAAUOCBA3U U TEIECBUACHUS.
Pa3Butune cpencts cBa3u. Pagnosiokanus

25

KonTtponsHas padora «Konebanus u
BOJIHBDY

26

[IpssmonuHENHOE pacpoCTpaHEHHE
CBETa B OJHOPOAHOMU cpene. ToueuHbIi
HUCTOYHHK cBeTa. JIyd cBera

27

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cgeta. [loctpoeHue n3o0pakeHuu B
IUIOCKOM 3€pKajie

28

[Ipenomnenne ceera. [lonHoe
BHYTpEeHHee oTpaxkeHue. [IpenensHbin
YTOJ1 MOJHOTO BHYTPEHHETO OTPa’KEHUs

29

JlabopaTtopHas pabota «3mepenue
MOKa3aTes MPEIIOMIICHHSI CTEKIIa

30

JIunzsl. [locTpoenune n3o0pakeHuii B
nuH3e. PopMysia TOHKOHW JIMH3BI.
YBenu4ueHue JUH3bI

31

JlabopaTtopHnas pabota «lccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)

32

Hucnepcus cBeta. CioHBINA COCTaB
oenoro ceera. LIpet. JJaboparopHas
paborta «HabmoaeHue nucrnepcuu
CBETa»

33

Hutepdepennus cpeta. Judpakmus
ceera. [ludpakunonHas pemeTka

34

HOHCpC‘IHOCTb CBCTOBBIX BOJIH.
Honﬂpmam/m CBCTa

35

OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS

36

FpaHHHLI MMPUMEHUMOCTH KJIACCHUYCCKO 0
MCXaHHUKH. HOCTy.]'IaTBI CHeHuaJIbHON
TCOPHUHN OTHOCUTCIIbHOCTU

37

OTHOCUTENBHOCTHh OJTHOBPEMEHHOCTH.
3ameyiIeHre BpEMEHH U COKpallleHue
JUIAHBI

38

3Hepr1/1${ " UMITYJIBC pCJI}ITI/IBI/ICTCKOI/IV




yacTulbl. CBsI3b MACChI C SHEPTUEU U
HUMITYJIbCOM. DHEPIusl MOKOs

39

KonTpomnsnas padora «Ontuka. OCHOBEI
CIIELMAJIbHOM TEOpUH
OTHOCUTEIILHOCTH»

40

®otonbl. Dopmyna [lnanka. DHeprus u
uMIynbe GoToHA

41

OTKpbITHE U HCCIIE0BAHNE
dbotorddekra. OnbiTel A. I'. CToneroBa

42

3akonsl poTodrpdexra. YpaBHeHue
OuvHmTerHa g GoToaddekra.
«Kpacnas rpanuina» porodddexra

43

JaBnenune cBeta. OnbiTer [1. H.
JlebeneBa. XMMHUUYECKOE IEUCTBUE CBETA

44

TexHnueckue ycTpoicTBa u
MPaKTUYECKOe MPUMEHEHHE:!
(dhoTormeMenT, HOTOMATIYNK, COTHETHAS
Oarapesi, CBETOINO

45

Pemrenue 3aga4 mo reMe «IJI1€MEHTHI
KBAHTOBOI OIITUKI

46

Mogens atoma TomcoHa. ONBITEI
Pezepdopna mo paccessHUIO 0-9aCTHII.
[InanerapHas MoJieIb aTOMa

47

[Toctynatel bopa

48

N3nyuenue u nornomenue (OTOHOB MPU
repexo/ie aToMa ¢ OJTHOTO YPOBHS
SHEPruu Ha Ipyrou. Buel criekTpoB

49

BoaHoBrle cBovicTBa yacThll. BOJIHEI 1€
bpouns. KopnyckynsipHO-BOJHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE
W3IIy4eHHUE

50

OTkpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuio cocraBa
PaAMOaKTUBHOTO M3TYYCHHS

51

CporictBa anbda-, 6era-, raMmma-
n3nydeHus. BausHue paanoakTHBHOCTH
Ha )KMBBIE OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oTonsl. Anbda-pacnaj. DneKTpOHHBIT
U TIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3IIy4yeHue




53

OHeprus cBA3U HyKJIOHOB B s/Ipe.

S nepHpie peakuuu. SAnepHbIH peakTop.
[TpoGnembl, MEPCIEKTUBEI,
9KOJIOTMYECKUE aCIEKTHI JIEPHON
SHEPTEeTUKHU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS U
pEruCTpaLvu JIEMEHTAPHBIX YACTUL.
Kpyrusiit ctosn «@yHnameHTanbHbIe
B3aMMOJAEUCTBUSA. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

55

Bun 3Be€3aH0r0 HeOa. Co3Be3nus, pKue
3BE3/1bl, INIAHETHI, UX BUJIMMOC
nmxenne. CoaHeyHas cUcTeEMa

56

Counne. CotHeuHast aKTUBHOCTD.
Ncrtounuk snepruu CosiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3 b1 TIIABHOU ITOCIIE0BATEILHOCTH.
Buytpennee crpoeHue 3BE3I.
CoBpeMeHHbIE TPEACTABICHUS O
MIPOUCXOKACHUH U 3BoJronnu CoJIHIA U
3BE3]T

58

Mineunbin [Iyte — Hama ["anaktuka.
TTonoxxeunue u nBuxenue CosHIIa B
lNanaktuxe. ['anaktuku. Y€pHbIe ABIPHI B
sIpax rajJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbioro B3peiBa. PenukroBoe
u3nyyeHue. MeraraiakTuka

60

Hepeuennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B 3KOHOMHUYECKOH,
TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax esTeIbHOCTH
YJeJloBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHOM
HAyYHOUH KapTHUHE MUpa

64

[Ipomexxyrounas arrectanus B popme
EI'D




Oo6o06maromuit ypok. Mecto

65 ¢bu3nvecKoil KapTUHBI MHUpa B 001IeM 1
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66 PesepBHBbIl ypok. MaruutHoe noJe. 1
DNeKTpOMarHUTHAsI UHYKIHS

67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CHEIMAIbHOM TEOPUH OTHOCUTEIBHOCTU

68 Pesepnbiii ypok. KBantoBas ¢usuka. 1
DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» ®dusmka, 10 kiracc/ Mskumes I'.5., Byxosne b.b., Corckuit H.H. mon penakueit
[MapdenTreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey

» ®usuka, 11 kmace/ Mskumies ['.J1., Byxosues b.b., Uapyrua B.M. non penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

I'.4. Msikuwes, b. b. byxosues, H.H. Cotrckuit ®uzuka 10 k1. @usuxa 10 knacc. ba3oblii
1 yriayOiieHHBIH ypoBeHb. Y4ueOHuK. Mocksa. [Ipocsemenue, 2020 r.

I'.A. Mskumes, b.b. bByxosues, B.M. Hapyrun ®@u3suka 11 knacc. ba3osslii u yriyOoaeHHbIN
ypoBeHb. YueOHuk. Mockaa. [Ipocsemenune. 2020 r.

A.I1. PeimkeBuu. COopHuK 3a1a4 o ¢pusuke. Mocksa, [poda, 2005 - 2019 r.

Coopnuk 3anay no gusuke st 9 — 11 kmacco. Cocrasutens [.H. Crenanosa. M.:
«IIpocsemenuey», 1996 r.

3ananus oOpazoBaTenbHOT0 noptana Pemry EI'D

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

I'.4. Msaxues, b. b. byxosues, H.-H. Corckuiit ®usuka 10 kn. ®uzuka 10 knacc. bazoBblii
U yriyoneHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2020 T.

I'.A. Mskuwes, b.b. Byxosues, B.M. Uapyrun ®@usuka 11 knacc. ba3oBsiii u yriyOiaeHHbIN
ypoBeHb. YueOHuk. Mockga. [Ipocsemenne. 2020 r.

A.I1. PermkeBuy. CoopHUK 3aaa4 1o ¢usuke. Mocksa, Jpoda, 2005 - 2019 1.

Coopauk 3anay o gusuke mst 9 — 11 kmacco. CocraButens [.H. CrenanoBa. M.:
«IIpocsemenney, 1996 r.

3ananus obpaszosarensHoro nopraina Pemry ET'D

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

XKusas pusuka: ooyuarorias mporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoxku Gus3uku ¢ ucrnonb3oBanuem Murepuera. http://www.phizinter.chat.ru/
dwusuka.ru. http://www.fizika.ru/

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

dusuKa: 2IeKTpOHHAs KoJuTeKius onbiToB. http://www.school.edu.ru/projects/physicexp
Katasor cchutok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys
Becrathbie oOyuaromie mporpammbl o ¢usuke http://www.history.ru/freeph.htm
JlaboparopHsie paboThl 1o Gu3uke. BupTyanbHble 1abopaTopHbie paOOTHI.
http://phdep.ifmo.ru

AnnManus GU3NIECKUX MpoIeccoB oObsscHeHusMu. http://physics.nad.ru
dusnueckas suuknoneaus http://www.elmagn.chalmers.se/%7eigor



