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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha YypoBHE cpeaHero oOmero oopa3zoBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHHUH U TpPeOOBAHUU K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaresbHOM mporpaMmsbl, npencraBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (emepasnibHOM pabodeil mporpamMmbl BocnuTaHus u KoHuenuuu
npenojiaBanus yuyeobHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alnsIX
Poccuiickoit ~ @epepanuu,  peaqu3ymOIIMX  OCHOBHBIE  OOpa3oBaTEIbHBIC
MPOrPaMMBI.

[Iporpamma no gusuke onpeaensieT 00s13aTeaIbHOe TPEIMETHOE COJEPKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIE0BATEIbHOCTh U3YUYCHUSI TEM U Pa3fIeiioB
yuyeOHOro mpeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro Tpolecca, BO3PAaCTHBIX OCOOEHHOCTEH  OO0yYaroIuxcs.
[Iporpamma mo @u3uke AaET TPENCTaBICHUE O LENAX, COACpKaHUHM, OOIen
cTparerud OOy4YeHHsl, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CpEJCTBAMU
yaeOHoro npeamera « Pu3nkay Ha yriiyoJI€HHOM ypOBHE.

N3yuenune kypca ¢uzuku yriryOJaEHHOrO YpOBHSI TMO3BOJISET peaau3oBaTh
3aaun Mpo¢ecCUOHANIbHOW OpUEHTAIMH, HAIlPaBJICHO Ha CO3JaHUE YCIOBHM IS
IPOSIBJICHUS] CBOUX MHTEIUJIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI [UJIsi TPOJOJDKEHUS O00pa3oBaHUs B
opraHu3anusx MpoPEecCCHOHATLHOTO O0pa30BaHUsI 10 PA3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIMATbHOCTSIM.

B nporpamme 1o (du3MKe ONpeAensioTcs IJIaHUPYEMble pPe3yibTaThl
OCBOCHHUS Kypca (U3MKH Ha YPOBHE CpeAHEro olmero oopa3oBaHus: THIHOCTHBIC,
MeTalpeAMETHbIe, NpeAMEeTHble (Ha  yriyOs€éHHOM  ypoBHe). HayuHo-
METOJ/IOJIOTUYECKON OCHOBOM i1 pa3padOTKKM TpeOOBaHWM K JIMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJbTaTaM O00ydYaromuXcsi, OCBOMBIINX
nporpaMMmy 10 (U3MKE Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS Ha
yrayOJaEHHOM ypOBHE, SIBJISETCS CUCTEMHO-/1E€ATEIbHOCTHBINA MOAXO/I.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUTAaHUpYEMbIE PE3yJIbTaThl OCBOCHHMS Kypca GU3MKKM Ha yriIyOJIEHHOM
YpOBHE, B TOM YHCJIEe IPEJMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera « Pu3uka» Mo rogam o0ydeHHsI.

[IporpaMmma 1o Qu3uKe HMEET NPUMEPHBIA XapakTep W MOXET ObITh
UCIOJIb30BaHA YUUTEISIMU (DU3UKHU ISl COCTABIICHUS CBOUMX pab0OUUX MPOTPAMM.

[Tporpamma no (puzuke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENEeH U
MPEIOCTABISICT BO3MOXKHOCTH JJI peaju3allid Pa3IUYHbIX METOIUYECKUX
MOJXO/I0OB K TMpernojaBaHUi0 (M3UKU Ha YIIIyOJEHHOM YpOBHE MPH YCIOBHU
coXpaHeHHus 00s13aTeIbHOM YacTu coliepKaHusl Kypca.



dusnka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPHUPOJBI, BBICTyMHas B
KauecTBe y4eOHOro MpeAMETa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHU# 00 okpyxatonieM Mupe. LIIKoapHbIN Kypc (PU3UKH — CUCTEMOOOPa3YOIINIA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, OCKOJIbKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBIICHUM, HW3Yy4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir w actpoHomueid. Mcmomb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OMPENeTIIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIy4eHHUs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBoMcTBaMu. M3yuenue
(¢U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMUPOBAHHE YMEHHUI MPUMEHSATh HAyYHBIN
METO/1 IO3HAHUS MPU BBITOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY kypca (pu3uKku Ha YpOBHE CpEIHETO 00IIero 00pa3oBaHus MOJIO0KEH
pAA UAeH, KOTOPbIE MOKHO PaCCMaTPHUBATh KAK MPUHIIMIIBI €r0 TOCTPOEHUS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEU KypC SABISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/ieNoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKHU.

Hoea zenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (pu3uku
o0beMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBIseTcs
(dopMUpoOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEILIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzamus OpeaIosiara€T HUCHOJIb30BAHUE
T'YMAaHUTApHOI'O MOTEHIMana (PU3NYECKOH HAyKW, OCMBICIECHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U HKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonou nanpasiennocmu. Kypc pusuku yriry0n€HHOTO ypOBHS
MPEANOJAraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHMUYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akoHOB. IIpum aTOM paccmarpuBaroTcs Ha
YpOBHE OOHIMX MpPEACTaBICHUI M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocuszayuu peannusyercss NOCPEICTBOM BBEIEHUS 3JIEMEHTOB
colepKaHusl, TMOCBSIIEHHBIX 3KOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0O0CYKICHUs
po6JieM pallMoOHAIBHOTO MPUPOJIONIOIB30BAHMS U SKOJIOIMUECKO 0€3011aCHOCTH.

OcBoeHue conepkaHus Iporpammbl 1o (U3HUKE JOHKHO OBITh MOCTPOCHO HA
OPUHIMIAX CUCTEMHO-IEATENbHOCTHOIrO noaxoaa. s gusuku peanuzanus 3Tux
IPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUU CAMOCTOSITEIBHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYyIomero ¢akropa ydeOHoro mpouecca. s yriyOnéHHOro
YPOBHS — 3TO CHCTEMA CAMOCTOSITEIBHOIO YYEHUYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAJIbHBIE YYCHHYECKHE OMNBITHl TPU HU3YYEHHUH HOBOTO
MaTtepuana, 1abopaTopHbie paboThl U PabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanu3anuu (U3NYECKOTO0 TMpakTHKyma. B mepBoMm ciydae
IPaKTUKYM MpoBOAUTCS a1M00 B KoHie 10 m 11 kiaccoB, nub0 mocie nepBoro u
BTOPOr0 TOJYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTErpanuss padoT TpPAKTUKyMa B CHCTEMYy JabOpaToOpHBIX padoT, KOTOpPHIC
MPOBOJIATCS B TIpollecce m3ydeHus pasaena (temsl). [Ipu sTom mom paboramu
IIPaKTUKyMa TTOHMMAETCSl CaMOCTOSTEIIPHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAroBOM HHCTPYKIIUU.

B mporpamme mo ¢usmke cucTeMa YYCHHUYECKOTO HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MPaKTHKyMa MPEACTABICHA €AWHBIM TepedHeM. Bwioop
TEMATUKHU JJIS 3TUX BHUJIOB YYEHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMU 00pa30oBaTEIbLHOrO Mpollecca UCXO0Id U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUSI W OCHalleHus kaOuHera ¢usuku. [Ipu sTOoM obecreynBaercs
OBJIAJICHHE OOYYAIOIIMMUCS YMEHUSMH TIPOBOAUTH TIPSIMbIE W KOCBECHHBIC
W3MEPEHHUsSI, UCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHX BEIUYMH M ITOCTAHOBKY
OTBITOB IO MPOBEPKE MPEAIOKEHHBIX THITOTES.

bonpmoe BHUMaHWE yAENSETCS PEHICHUI0 PACYETHBIX W KAa4eCTBEHHBIX
3amad. [Ipu aToM 1Is pacdE€THBIX 3a7a4 MPHUOPUTETOM SIBISIOTCS 3a/1a4Ml C SBHO
3a/IaHHOM U HESBHO 3aJIaHHOM (PU3UUECKON MOJIENbI0, MTO3BOJISIIOIINE MPUMEHSTh
U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjesia Kypca, Tak U
UHTErpUpys MPUMEHEHUE 3HAHUI U3 pa3HBIX pa3ziesioB. J[Ji1 KaueCTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBJISIOTCS 3aJlaHus Ha OOBSCHEHWE/TIPEJCKa3aHNue IMPOTEKAHUS
(¢u3nUecKux SBJIEHUN U MPOLECCOB B OKPYXAIOLIEH >KU3HU, TpeOyroume BbIOOpa
(GU3HYECKOM MOJIEIH JIJIsl CUTYAIUH MTPAaKTHKO-OPHCHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusimu DPIOC COO k wmarepuaigbHO-
TEXHUYECKOMY OOECIEUYCHHIO0 y4eOHOTO Tpoliecca Kypc (pm3uku yriryOI€HHOTO
YPOBHSI Ha YPOBHE CpeHEro o01Iero 00pa3oBaHus JOJDKEH U3YUaThCs B YCIOBUSIX
npeaMeTHoro kabmHera. B kabuHere (U3UMKU JOKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 00Opy/OBaHWE JUIsl BBIMOJHEHUS YKa3aHHBIX B IPOrpaMMe IO
busrKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpakTUKyma, a
TaKXXe JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHCTpanmoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
MPUHIIUIIOM MHWHUMAJIBHONW JOCTAaTOYHOCTH ¥ O0OECIEUYMBAET IMOCTAHOBKY
MEPEYNCIICHHBIX B TporpaMMme T0 (HU3UKE KITIOUEBBIX JEMOHCTpAIUNA IS
UCCJICIOBAHMSI  M3y4YaeMbIX  SBJICHUH M  MPOIECCOB, OMIUPHYCCKUX U
(GyHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHEHUH.

JlabopaTopHoe 00OpynOBaHHE JI YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCcsi B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOCCIIEUMBAETCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThyeckre KOMILIEKTHI
1a00paTOPHOTO OOOPYZOBaHUS JOJDKHBI OBITH TIOCTPOEHBI HA KOMILIEKCHOM
WCIIOTh30BaHUN AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ HU(PPOBBIX TaOOpATOPUI.

OCHOBHBIMHU TEJISIMU U3Y4eHUS GU3UKHU B 00111eM 00pa30BaHUHU SIBIISIFOTCS:

dbopMupoBaHWE WHTEpPECa € CTPEMJICHUS OOyYalomuXxcsi K HayIHOMY
W3YYEHUI0 TIPUPOABI, pa3BUTHE WX HWHTCIUICKTYaJdbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHUE
MCCIIE0BATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PECHHS KaK pe3yJibTaTa M3y4YCHHS OCHOB
CTPOEHHUS MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpoBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCTIOIb30BAHUEM (DHU3HYECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O POJIM (U3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE pEACTABIICHHI 0 BO3MOKHBIX cdepax Oymyiein
npoecCHOHaNbHON  JESTENBHOCTH, CBS3aHHBIX C (U3HKOM, TOATOTOBKA K
TanpHEHIIIeMy 00y4YEHHUIO B 3TOM HAlPaBIICHUH.

JIOCTI)KEHHE 3TUX IIeNIe 0OCCIICUMBACTCS PEIICHUEM CIICAYIOIINX 3a/1ad B
mpoliecce n3yueHus Kypca GU3NKy Ha ypOBHE CPEIHETO O0IIero o0pa3oBaHuUs:

IpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOMMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIOYAs  MEXaHWUKY,  MOJICKYJSAPHYIO  (QU3HKY,
ANEKTPOJIMHAMHUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHKE YMEHHUIN MPUMEHATh TEOPETUUECKUE 3HAHUS JJI1 O0BSICHEHUS
bus3ndecKkux SIBJICHUN B MPUPOJE U ISl TMPHUHATHS MPAKTUYECKUX PEIICHUA B
MMOBCEIHEBHOM KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHMS pas3IW4YHbIX 337ad C SBHO 3aJJaHHOMN
du3nyeckoil MOJENbI0, 3a/ad, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUe
dusndeckoil MoOJenH, aJeKBATHOW YCIOBHSIM 3a/Jauyd, B TOM 4YHCIE 3a/a4
WH)KEHEPHOTO XapaKTepa;

NOHMMaHUEe (U3MYECKUX OCHOB M TIPHHIIMIIOB JIEWCTBHS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUUECKHUX MTPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILYIO CPEeIy;

OBJIAJICHHE METOJIaMU CaMOCTOSTEIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
Gu3HYecKuX OKCIEPUMEHTOB, aHalIM3a W HWHTEpPIpeTanuu  HuHpOopMaIuu,
OTpe/ieNIeHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO37laHUE YCIOBUM Il pa3BUTUA yYMEHHUH TMPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOU J1€ITETbHOCTH;



pa3BUTHE HHTEpeca K cepaM MpoPecCUOHANbHON NeATEIbHOCTH, CBI3aHHOM
¢ (pU3UKOH.

B cootBerctBun ¢ TpedoBanusmMu PI'OC COO yrayOnéHHBIA YpOBEHb
u3ydeHus: yueOHoro mnpeamera «®Pu3uka» Ha YpPOBHE CpeaHEro oOIero
oOpa3oBaHMsl BbIOMpaeTcs OOYYaIOMMUCS, IUIAHUPYIONIUMHU TPOJOJKEHNE
00pa3oBaHUs IO CIEIUATHLHOCTIM (QU3UKO-TEXHUUECKOTO MPOQHIISL.

Ha uzyuenue @usuku (yriayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIETro
obpazoBanus orBoauTcs 340 yaco: B 10 kiacce — 170 yacoB (5 yacoB B HEJIEIIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJICIIIO).

[Ipennaraemplii B mporpamMMe 1O (PU3HKE TMepedeHb J1a0OpaTOPHBIX U
MPAaKTUYECKUX pPAOOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€JaeT BBIOOP
npoBeleHusl J1abopaTOpHBIX pabOT U ONBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COILEPKAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. Hay4Hblii MeTOA MO3HAHWUSI IPUPO/BIL.

®duszuka — hyHIaMEHTAIbHAS HayKa O pupoje. HayuHbrii MeTon MO3HaHUS U
METO/Ibl UCCIIEI0BAHUS (PUBNYECKUX SIBJICHUM.

DOKCHEepUMEHT U TEOpHsl B Mpolecce Mo3HaHus npuponabl. Habmionenue u
AKCIIEPUMEHT B (PU3HUKE.

Croco6bl u3MepeHus: (U3NYECKUX BEIUYUH (AaHAJIOTOBBIE W IHU(POBHIE
M3MEPUTENbHbBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[TorpemHocTy  u3MepeHH  Qu3Myeckux BeauMuuH  (aOCONOTHAs U
OTHOCUTEJIbHAS).

MonenupoBanue (PU3NYECKUX SBJICHUN W MPOIIECCOB (MaTepuaabHas TOYKA,
aOCONMIOTHO TBEPIOE TENO, WAealbHAsT JXKUIKOCTh, WICATBHBIA Ta3, TOUYCYHBIN
3apan). ['unore3a. @u3nuecKkuil 3aKOH, TPAHULBI €ro NpUuMeHUMocTU. DPu3nyeckas
TEOPHUSL.

Pons u mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHUpPA, B MPAKTUYECKOU JIESITEIBHOCTH JIFOEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHne cuibl TOKa M HANpPsDKEHUS B LENH TOCTOSIHHOTO TOKa IIPU
MTOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HaKOMCTBO C LH(ppoBoK nadboparopued no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra.

[Ipsimas u oOpatHast 3a1a4i MEXaHUKH.

Paauyc-BexkTop MaTepualibHOM TOYKHM, €ro IPOEKUMH Ha OCH CHUCTEMBI
KOoOpauHaT. TpaekTopusi.

[lepemernienue, CKOpOCTh (CpelHSIsl CKOPOCTh, MTHOBEHHAsi CKOpPOCTh) M
YCKOPEHHE MAaTE€pUAIBHOW TOYKHM, MX NIPOEKUMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CroxeHue nepeMenieHui U CI0)KeHUe CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBH)KEHUE. 3aBUCUMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U MyTU MaTEpUaIbHON TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOoaHoe maneHue. YCKOpeHHue CBOOOIHOTO majeHus. [[BukeHue Tena,
OpOILIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH HU
YCKOpPEHHSI MaTepuaibHON TOYKUA OT BPEMEHH U UX rpaduKu.



KpuBonmuuennoe  naBuxenune. J[BMkeHHME  MarepualbHOW TOYKH 1O
OKPY>XHOCTH. YTJIOBasi W JIMHEWHast ckopocTh. Ilepuon m vactora oOpalieHus.
LlenTpocTpeMuTenbHOe (HOPMAIBHOE), KacaTelbHOE (TAHT€HLHUAIBHOE) U MOJHOE
YCKOpPEHHE MaTEpUaIbHON TOUKHU.

TexHuyeckrue YCTpOICTBA W TEXHOJOTMYECKHUE IMPOLECCH: CIUIOMETD,
IBUKEHUE CHApsAOB, LIEMHbIE, IIeCTepEHYAThle W PEMEHHBIE IEpeaayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mogenb cuctembl OTCYETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CnocoObl uccae0BaHusl IBHXKCHUI.

Nnmroctpanus npeaenbHOro nepexoia i u3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBUKEHUM C UCIIOIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

[Ipeo6pa3oBanue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MYTEH, TPACKTOPUM, CKOPOCTEH JIBUKEHHUS OJHOTO U TOTrO K€
TeJla B Pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

W3yueHne HEPAaBHOMEPHOI'O ABUKEHUS C LEJIBI0 ONpPENEICHUS MIHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus: mpu NPsIMOJMHEHHOM PaBHOYCKOPEHHOM JBHXKEHUU
10 HAKJIOHHOM THJIOCKOCTH.

HccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHHU IPpU PAaBHOYCKOPEHHOM
JBU>KCHUU.

WN3mepenne  yckopeHuss ~ CBOOOJHOro  majeHusi  (PEKOMEH/I0BAaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

N3yuenne paBuXKEHUS Tena, OpOIIEHHOr0 Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY AAIBHOCTBHIO
IOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3ydyenne IOBUKEHUSA Tela IO OKPYXKHOCTH C IOCTOSHHOW IO MOZYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH IMEpUoaa OOpanieHUsT KOHMYECKOro MAasTHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



[lepBeii 3akoH Hprorona. MHepumanbHbie cucrembl oTcyéra. [IpuHOmn
oTHocuTenbHOCTH ['anmunes. HenHepuuanpHble cucTeMbl OTCUETa (ONpEnENECHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHuun cynepno3unyu cusi.

Bropoii 3akoH HeroToHa 1511 MarepuaabHON TOUYKH.

Tperuit 3axkoH HproTOHA /U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALMOHHON W
WHEPTHOM MAaCCBI.

Cuna TsokecTd. 3aBUCMMOCTh YCKOPEHHUSI CBOOOJIHOTO MAaJIEHUS OT BBICOTHI
HaJ] TIOBEPXHOCTBHIO TUIAHETHI M OT Teorpauueckol MmupoTH. JIBrkeHHe
HeOECHBIX TeJl U UX COYTHUKOB. 3akoHbl Kemiepa. IlepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmxkymierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TpeHue. Cuina TpeHHUSI CKOJIBKEHUS U CHJIa TPEHHS
nokost. Koadduuuent tpenus. Cuna CONpPOTUBICHUS TMPU JBHXXCHUU Tella B
AKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKEHHS.

Hasnenue. ['uapocrarndeckoe nasienue. Cuina Apxumena.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: IMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaGntonenue nBrkeHUs Te B MHEPIUATBHBIX M HEMHEPIMAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx HIMJIMHAPOB WM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIBHO HEMHEPIIUATILHON CUCTEMBI OTCYETA.

CpaBHeHHE  PaBHOJCHUCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHUI  C
IIPOU3BEACHMUEM MACChI TEJIA HA €70 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BO3HUKAIOLINX B PE3YJIbTATE B3AMMOJICMCTBHUS TEIL.

N3mepeHne macc o B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CHJI NIPU JBMKEHUM OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHHM JBIXKEHHMS Opycka o
HAKJIOHHOU IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



Hccnenopanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pPE3nHOBOM 00paslie, OT ux aehopMaluu.

N3ydeHune NBUKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTBHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

N3mepenne xodpduiineHTa TpeHUs: MO BEJIUYUHE YTiIoBOro ko3 duiMeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanue ABMKEHUS OpyCKa MO HAKJIIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 PUITUEHTOM TpEHHUSI.

N3yuyeHnne nBruxkeHUs rpysa Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOcomotHO TBEpAoe Teno. [locTynmarenbHoe W BpallaTebHOE JBHKEHHUE
TBEpIOro Tena. MOMEHT CHJIBI OTHOCUTEIBbHO OCH BpaileHus. Ilmedo cuibl.
CroxeHue cuil, IPUJI0KEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeA.

VYcroiiunBoe, HeyCTOMUNBOE, O0€3pa3IMYHOE paBHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pEIIETYATHIE KOHCTPYKIHUH.

Hemoncmpauuu.

VY ciioBusI paBHOBECHSL.

Bunbl paBHOBecus.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

UccnenoBanne ycioBuil paBHOBECUS TBEPAOIO TeENa, HMEIOLIETO OCh
BpaLICHUS.

KoHcTpynpoBanne KpOHIITENHOB U PACYET CUJI YIIPYTOCTH.

N3ydenne ycToMunBOCTH TBEPAOTO TENA, UMEIOIIETO TIO0MIA/b OMOPBL

Tema 4. 3axonvl coxpaneHus é mexanuke.

Nmnynbc MaTepuaabHON TOYKH, CUCTEMBI MaTEpUaIbHbBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIBHBIX TOUYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 K3MEHEHHUE UMITYJIbCa TeNa.

3aKOH COXpaHEHUs UMIYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT uMIlyjabca MarepuaibHOW TOYKH. lIpeacraBineHune o coxpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISX.

Pabora cunpl Ha MajgoM M Ha KOHEYHOM IepeMerneHuu. ['paduueckoe
MIPEACTAaBICHUE PA0OTHI CUIIBL.

MOIIHOCTH CHJIBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUHU
KMHETUYECKOU SHEPTUY MAaTEPUAIbHOU TOYKH.



[loTeHuumanbHple W HENMOTEHUUANbHblE cuibl. [loTeHnManbHas >HEpPrus.
[ToTenunanpHas 3HEprus ynpyro AepopMUPOBaHHOM MpykuHBL [loTeHnmanbHas
DHEprus Tena B OJHOPOJHOM IpaBUTALMOHHOM mnoje. lloreHnmanbHas sHeprus
TE€Jla B IPAaBUTALlMOHHOM I10JI€ OJJHOPOJIHOTO I1apa (BHYTpU M BHE 1apa). Bropas
KOCMUYECKAsI CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs3p  pabOThl HENMOTEHUMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHWYECKON
DHEPIrUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS MEXaHUYECKON YHEPTUH.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHnne bepHyu Ui UACAIBHOW KUIKOCTH KakK CJEICTBHE 3aKOHa
COXpPaHEHUS MEXaHUYECKOU IHEPTHH.

TexHuyeckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UIrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHI)KEHUE.

HN3mepenne MOIHOCTH CHIIBI.

W3meHeHue sHepruM Teja Mpu COBEPIICHUN PadOTHI.

B3anmuble npeBpalieHUss KWMHETUYECKOM M MOTEHIMAJIBHOM JHEPTrUU IpHU
JNENCTBUU HA TEJIO CHJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npy cBOOOAHOM NaJCHUU.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

N3mepenne nmnyibca Tena no TOpMO3HOMY ITYTH.

W3mepeHune cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOMIS W MOIIHOCTH
CHUJIBI TATH.

CpaBHEHME U3MEHEHHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccenenoBanue COXpaHeHU UMITYJIbCA ITPU yIPYTOM B3aUMOJECHCTBUH.

N3MepeHne KNHETUYECKON YHEPTUM TENA 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TOTCHIIMAIBHOM SHEPTUM MPYKUHBI ¢ paOOTON CHJIBI
TPEHUSL.

Omnpenenenne padOThl CUJIBI TPEHUS MPU ABUIKEHUU Tela MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. MoJgexky/sipuast Gu3nka 1 TEepMOJAMHAMMKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OCHOBHBIE TOJOXEHUSI MOJEKYJIsIpHO-KnuHeTnueckor teopun (MKT), wux
onbiTHOe oOocHoBaHue. Juddysus. bpoyHOBCkoe IBHKEHHE. XapakTep
JBIDKEHUS W B3aMMOJEHCTBHMS 4YacTHI] BellecTBa. Mozenn CTpoeHus Trasos,
KUJAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



mozeneil. Macca u pa3mepbl Mosekya (atomoB). KomuuecTBo BemiecTsa.
[TocTositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temneparyp Llenbcus.

Mogenbs uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHUIIbI
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aNMOJEUCTBYIOT IPYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOconOTHas
TeMmriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJcabHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpEACTaBICHUE H30MPOLECCOB: U30TEPMA, H30X0pa, U300apa.

CBs3p  MEXIy JaBICHHEM UM  CpPEAHEH  KUHETUYECKOM  DHEprueu
MOCTYIMATEIbLHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€abHOrO ra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATIBHOTO Ta3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKON SHEPTUEN MOCTYIATEIBHOIO TEMIOBOIO ABMKEHHUS €€ YaCTHULL.

TexHuyeckue yCTPOWCTBA M TEXHOJOTUYECKUE IPOLIECCHI: TEPMOMETD,
O6apomeTp, MoJyuyeHne HaHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopenu nBUKEHHUS YaCTHL] BELLECTBA.

Mopens 6pOyHOBCKOTO JBUKECHHUS.

Buseopoinuk ¢ 3anmuckio peanbHOro OpOyHOBCKOTO JIBHIKEHUS.

Huddy3us sKkuIKocTen.

Mogens onsita lltepHa.

[IputskeHne MOJIEKy!I.

Mogenu KpuCTaIIIMYECKUX PEIIETOK.

Habmonenue u nuccnenoBaHue U30MpoIecCoB.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomeol, npakmuxkym.

HccnenoBanne mpouecca YCTaHOBJIEHUS TEMJIOBOTO PAaBHOBECUSA IIPH
TeIJI000MEHE MEXKTy Topsue U XOJIOAHON BOOM.

W3yueHne H30TEPMHYECKOrO0 mpouecca (PEKOMEHJI0OBAHO HCIIOJIb30BaHUE
udpoBoit 1aboparopun).

N3yuenue n30X0pHOro mnpouecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbl.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMHYECKON CUCTEMBI. BHEIIHNE U BHYTpEHHHE MapaMeTpsl. [lapameTrpsl
TEPMOAMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYCHHS BEIUYWH, OMUCHIBAIOIINX
€€ COCTOsIHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauamo TepmoaumHamMuku. (CaMONpOU3BOJIbHAS — PeElaKCalus
TEPMOJIMHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens wuaealbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHMM:
ypaBHeHHEe MenaeneeBa—KiianeiipoHa U BbIpaX€HUE Uil BHYTPEHHEH SHEPTUM.
VYcnoBus MPUMEHUMOCTH 3TOW MOJENIH: HU3Kash KOHUEHTPALUs YacTHULl, BEICOKHE
TeMIeparypel. BeipaxkeHue Jisi BHyTPEHHEW 3HEPrurd OJHOATOMHOIO UJEaIbHOIO
rasa.

KBa3ucrarnueckue n HECTATHUYECKHE MTPOLECCHI.

DOnemeHTapHasi paboTa B TepMoauHaMuKe. Beraucienue paboThl 1o rpaguky
nporecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEPruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHus  paborel.  KonBekuus,
TEIIONPOBOHOCTbD, U3TyUYCHHE.

KomnuectBo Ttemmorel. TemnoémMkocTs Tea. YAenpHAas W MOJSpPHas
TEINIOEMKOCTH BelIecTBA. YpaBHeHHMe Maliepa. YaenpHas TEIUIOTa CTrOpaHUs
TorMBa. Pacuér koiuuecTBa TEIUIOTHI TpW Teruionepenaude. llonstue 006
aanabaTHOM IpoIiecce.

[lepBbiii 3akoH TepMOaMHAMUKU. BHyTpeHHsss sHeprus. KomuuecTBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MEHEHUSI  BHYTpPEHHEW  JHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEepMOAMHAMUKHM I PaBHOBECHBIX MPOLECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSHUE TEPMOJIUHAMUYECKOW CHUCTEMBI MPOXOIAUT
eMHCTBeHHAas anrabdara. AOCOIIOTHAS TeMIleparypa.

Bropoil 3akOH TEpMOAMHAMMKM JUIsi  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO MEpeNaTh TEIIOTY OT 00jiee XOJIO0IHOro Tela K 0ojee HarpeToMy 0e3
kommeHncanuu (Knaysuyc). HeoGpatumMocTh NpUPOTHBIX MPOIIECCOB.

[Tpunuune! gectBus TemioBeix mamuH. KIT/I.

Maxkcumanbsnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKUE ACIEKThI UCIIOJIB30BAHUS TEIJIOBBIX ABHUraresieid. TemnoBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEBL.

TexHH4eCKrue YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOIWIbHUK,
KOHJIUIIMOHED, IU3CJIbHBIM W KapOHpaTOpHBIA ABUTATENW, MHapoBas TypOuHa,
NOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWUIM3ALUs «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIN3alMsd OMOOPTaHUYECKOTO TOTUIUBA JIJIS
BBIPAOOTKH «TETUIOBOW» M SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue TemnepaTypsl pu aanadaTuueckoM paclIupeHUH.

BozagymHoe orauBo.

CpaBHeHUE YIEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CrocoObl M3MEHEHHST BHYTPEHHEH SHEPTHH.

Uccnenosanue aguabaTHOro mnpoiecca.

Komribrotepabie MOAENN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

N3mepenne yenbHON TEMITOEMKOCTH.

UccnenoBanue mpouecca OCThIBAHUS BEIIECTBA.

Uccnenosanue aguabaTHOro mnpoiecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEXKMOJIEKYJISIPHOTO B3aMMOJCHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJKOCTEM.

Tema 3. Acpecamuvie cocmoanusn eeuwecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHAeHcauus. lMcnapenue u kureHue. VY aelbHas
TEIJI0Ta MapooOpa3zoBaHuUs.

HacelllieHHble W HEHachlleHHblE mnapbl. KaudecTBEHHass 3aBUCHMOCTh
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOTO apa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTb
OoT 00bE€Ma HACBHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT AaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3yxa. AGCOMIOTHAS U OTHOCUTEINIbHAS BIAKHOCTb.

Tépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
KpucTtayuioB. [lnaBnenne u kpucraumsanusa. YAenbHas TEIUIOTA IUIABICHHUS.
CyOnumariusi.

Hedopmanuu TBEpIoro Tena. Pactsokenue u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacliMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacuiipenrie. AHTAQpMOHM3M TEIUIOBBIX KOJIeOaHUN YacTUIl BENIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM yYpOBHE).

[IpeobOpazoBanue sHeprun B Ga30BbIX MEPEX0JIaX.

YpaBHeHue TerIoBoro OanaHca.

[ToBepxHocTHOe HaTspkeHUe. KoapduuueHT moBEpXHOCTHOTO HATSKEHUS.
Kanunnspuasie aBnenus. JlaBneHrne noa UCKPUBIEHHOW MTOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamaca.

TexHu4yeckue yCTpOWCTBA W TEXHOJIOTHYECKHE TMPOLECCHL:  KHIAKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TerioBoe paclumpeHue.

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHUKEHHOM JaBJICHUU.

N3mMepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TJIEHKAMMU.

CwmaunBaHue.



Kanunnsipasie siBneHus.

Moean HEHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpPEHUS BIIaKHOCTH.

Hccnenoanne HarpeBaHusl U MUIABJIEHUS KPUCTAIUNINYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6monenue mansix nedopMariui.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

N3ydeHne 3aKk0OHOMEPHOCTEN UCITAPEHHUS )KUIKOCTEN.

N3MepeHne yienbpHOM TEMIOTHI IIABJICHUS JIbA.

N3ydeHune CBONCTB HACHIIIECHHBIX ITAPOB.

N3mepenune aOCOMIOTHOM BIAXXHOCTUM BO3AyXa M OLIEHKAa Macchl MapoB B
NOMELICHUH.

N3mepenne ko3 pduiineHTa mOBEpXHOCTHOTO HATSKCHHUSI.

N3mepenne monyns FOnra.

WccnegoBanue 3aBUCMMOCTH  Jaedopmanuu  pe3UHOBOro oOpasua  oT
PUII0KEHHON K HEMY CHJIBI.

Paznen 4. JjekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noine.

OnekTpu3auus Ten U €€ MpOsBICHMSA. OJEKTpUUYECKUU 3apsna. [[Ba Buaa
ANEKTPUYECKUX 3apAnoB. [IpOBOAHWKHM, MAUIIEKTPUKHM UM IOIYNPOBOIHUKH.
DJIeMEHTapHbI 3JIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS DIJIEKTPHUYECKOIO
3apsza.

Bzaumopeiicteue 3apsaoB. Toueunsie 3apsiasl. 3akoH Kynona.

DnekTpudeckoe nojie. Ero neicTere Ha JIEKTPUUYECKHUE 3aPsbl.

Hanpspk€anocts  anektpudeckoro  mons.  [IpoOubeiii  3apsan.  Jluauum
HaIpsHKEHHOCTH 3JIEKTPUUYECKOTO N0JIs1. OJHOPOAHOE INEKTPUUECKOE T0JIE.

[ToTeHIManbHOCTE AJIEKTPOCTATHYECKOIO MOJA. Pa3HOCTP MOTEHUMANIOB M
HanpspbkeHue. [loTeHnumaneHas SHeprus 3apsia B JJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman anekTpocTarndeckoro nossi. CBs3b HANPSHKEHHOCTU TOJISI U PA3HOCTH
NOTEHIMAIOB ISl 3JIEKTPOCTAaTUYECKOTO IO (KaK OJHOPOJHOrO, TaKk U
HEOJIHOPOJTHOTO).

[IprHIMD CynEepnO3ULNAH SJIEKTPUUYECKUX MTOJIEH.

ITone Touewnoro 3apsiga. Ilome paBHOMepHO 3apstkeHHON cdepsl. [lome
pPaBHOMEpHO 3apshKeHHOro mo oO0bEMy 1mapa. [lone paBHOMEpHO 3apsKEHHOM
OecKkOHEeYHOW TUIOCKOCTH. KapThHbl NWHUN HampsHKEHHOCTH JSTHX TMOJEH u
SKBUIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKY B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIUBAEeKTpUKU B DJIEKTPOCTATUYECKOM  MOJIE. Husnextpruueckas
IIPOHUIIAEMOCTb BELIECTBA.



Konpaencarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHne KOHAeHCaTOpoB. [locienoBarensHoOe coeIMHEHUE
KOHJICHCAaTOpOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBrKEHHE 3apsHKEHHOW YaCTULBI B OJJHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHUE DSJIEKTpOnpuOOpOB,
KOHJIeHCaTOphl, renepatop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLININ AEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX ILIACTHUH.

Mogaensb snekTpoctaruueckoro reneparopa (Baun ae I'paada).

[IpoBOIHUKY B 3JIEKTPUUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIaAH
IUIACTUH, PACCTOSIHUS MEXIY HUMH U JUAJICKTPUUECKON MPOHULIAEMOCTH.

DHeprust 3JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATopa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

O1neHKa CrJT B3aUMOICHCTBUSA 3aPSKEHHBIX TEI.

HabGntonenue npeBpallieHust 3HEPruM 3apsyKEHHOTO KOHJIEHCATOPa B SHEPTUI0
U3JIyYEHUs CBETOANO/IA.

N3yuyeHnne npoTekanus TOKa B LENH, COJAEPIKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTECHIMAJIOB (HampsiKEHUs) npu
NIOCJIEA0BATEILHOM COEMHEHNH KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPES PE3UCTOP.

Tema 2. Ilocmoannbwlit 3.1eKmpuyecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOro Toka. MCTOUHMKM
toka. Hanpsixenne U u DJ1C &.

3akon OMa J1J1s1 ydyacTKa HenHu.

DneKkTpuyeckoe CONIPOTHUBIICHUE. 3aBUCHUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOTO TPOBOAHMKA OT €ro JJIMHBI U IUIOWIAAXA IIOMEPEYHOr0 CEUYECHHS.
VY 1enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, ApaIeIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBiéHHBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.



PaGota snekrpuueckoro Toka. 3akon J[xoyns—JIeHa.

MONIHOCTh ANEKTPUUYECKOTO TOKa. TemioBasi MOIIHOCTb, BhIIENsAeMas Ha
pe3ucrope.

OJIC um BHYTpeHHEE COIPOTHUBJIICHHME HCTOYHMKA TOKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW I1enmr. MOITHOCTh HMCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konpencarop B 11enu moCTOSTHHOTO TOKA.

TexHuyeckrue YCTPOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHL: aAMIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTUH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKAa U HAPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS I PE3UCTOPA,
JaMITbl HaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COINPOTUBIICHUS HMUIMHIAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IJTONIA/IM MOTIEPEUYHOr0 CEUCHUSI U MaTepurala.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONTPOTUBJICHUS MIPU TTOCTOSTHHOM
HaIpsKEHUH.

[Ipamoe uzmepenue 3/1C. KopoTkoe 3aMbIKaHHE FalbBAHUYECKOTO JIEMEHTA
1 OIIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

CnocoObl coeMHeHUs UCTOUYHUKOB ToKa, DJIC GaTapei.

Hccnenoanne pa3HOCTH MNOTEHIMATIOB MEXKIY IMOJKOCAMH MCTOYHMKA TOKa
OT CUJIbI TOKA B IIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomel, npaKmuKym.

HccnegoBaHue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro COpoTUBIIEHUS IPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKa OT HaNPSXKEHUS Ui JIaMITbl
HaKaJIUBaHUSL.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHyTPEHHETO CONTPOTUBIICHUS] ICTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctu DJ[C raqbBaHUUYECKOTO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY IMOJIOCAMH MCTOYHUKA TOKa
OT CWJIbI TOKA B LIEIH.

Uccnenoanue 3aBUCUMOCTHU MOJE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3nuynwlx cpeoax.

DNEeKTpUYeCKasi MPOBOAUMMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAsS
IPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh COINPOTUBIICHHS METAJUIOB OT
Temreparypbl. CBEpXIIPOBOAUMOCTD.



DIEKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYyYKOB.

[TomynpoBOIHHKMY. CobcTBeHHas " IIpUMECHAast IIPOBOAMMOCTD
oJIynpoBoAHUKOB. CBOMCTBa p—n-niepexoaa. [1oaynpoBoiHUKOBBIE TPUOOPHI.

DNEKTPUYECKUM TOK B BJEKTPOIUTAX. DJIEKTPOJIUTHYECKAs OUCCOLMALIHS.
OnekTponu3. 3akoHsl Dapajnes s AIEKTPOIU3A.

OnekTpudyeckuii TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Paznmuunbie TUIIBI caMOCTOATENRHOTO paspsiaa. Monnus. [lnazma.

TexHuuecknue yCTpOWCTBa M NPAKTHUUYECKOE IPUMEHEHHE: Tra30pa3psiaHbIe
JaMIbl, JJIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: THO,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TadbBaHUKA, padUHUPOBAHHE MEMH,
BBITIJIABKA AJIFOMUHUSA, dJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COMPOTUBJIEHUSI METAJIJIOB OT TEMITEPATYPBIL.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii pa3psaa U NpOBOAUMOCTS BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTHA METAIUIOB U MOJTYIPOBOIHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD IUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomel, npaKkmuKym.

Habmronenue snexrposnsa.

N3mepeHnue 3apsaa OTHOBAICHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  COIIPOTUBIIEHHMS — TEPMOpE3UCTOpa  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

DU3NYeCKU MPAKTUKYM.

CriocoObl n3mepeHust (U3MUECKUX BEJIMYUH C UCIIOJIB30BAHUEM aHAJIOrOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX TaTYMKOBBIX CHCTEM.
AOCONIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHull MOrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICIOBAHUNA  3aBHCUMOCTEUN
(¢u3nUeCKuX BEIMYUH, NPOBEpPKa MPEAJIOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3denax «YUYEHUYECKMH  SKCIIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yyenne kypca ¢usuku yrmyonénHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3E€H C KypcaMu
MaTE€MaTUKH, OMOJIOTHUH, XUMHUHU, T€OrpaPUu U TEXHOIOTUH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHO20
no3nanuA: SBICHUE, HAayyHBIH (akT, TUmoTe3a, (u3nyeckas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOAEHHE, OHKCHEPUMEHT, MOJEIUPOBaHHUE, MOJETb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpUTEIbHBIE TPUOOPHI, TU(ppOBast TadopaTopusl.

Mamemamuka: penieHUe CUCTEMbl ypaBHEHUM. JluHelHas (QyHKUMS,
napabona, runep6osna, ux rpaduku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 UX MPOEKLIUU Ha OCH KOOPJAHHAT, CJI0KEHHE BEKTOPOB.

Buonozua: Mmexannueckoe JBUKEHHUE B KUBOW mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUled cpensbl,
yTHIM3alus OHOOPraHMYECKOTO TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPIHH, IOBEPXHOCTHOE HATSKEHUE U KAMWIUISIPHBIE SBJICHUS B IPUPOJE,
ANEKTPUUECKHUE SIBJICHUS B )KUBOM IPHUPOJE.

Xumuna: NTUCKPETHOE CTPOEHUE BEIECTBAa, CTPOECHHE aTOMOB M MOJIEKYI,
MOJIb BEIECTBa, MOJISIpHAs Macca, IMOJIyYeHHEe HaHOMAaTepHUasioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TEN, )KUJAKOCTEH U Ta30B, )KUJIKUE KPUCTAIUIBI, JIEKTPUUYECKUE
CBOMCTBa METAJLJIOB, JIEKTPOIUTHYECKAS TUCCOLMALMs, FalbBaHUKA, JJIEKTPOHHAs
MUKPOCKOITHUSL.

TI'eozpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKEHUN C HCIOJIb30BAaHUEM MEXaHH3MOB,
y4€T CyXOro M OJKMJIKOIO TpPEHUST B TEXHHUKE, CTATUYECKHE KOHCTPYKLUUHU
(KpOHIUTEHH, peméTyarble KOHCTPYKIMHU), MUCIOIb30BaHUE 3aKOHOB COXPaHEHUs
MEXaHUKU B TEXHHUKE (THPOCKOI, BOJAOMET M JIpyTue), JBUTATEIb BHYTPEHHETO
CropaHusi, napopas TypOuHa, OBITOBOM XOJIOAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MaTe€pUaloB, B TOM YHCIIE€ HAaHOMAaTepuajoB, U
HAHOTEXHOJOTUH, 3JIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJIEHUE 3JEKTPOnpHuOOpOB,
ra3opazpsaHble JaMIIbl, TOIYIIPOBOIHUKOBBIE IPUOOPHI, FraibBaHUKA.

11 KJIACC

Paznen 4. diekTpoaMHAMMKA.

Tema 4. Mazcnummnoe noe.

B3auMonencTBHE TOCTOSIHHBIX MAarHUTOB W NPOBOJHUKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKuMH. [IpuHIun cynepno3nnnu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW MHIYKIIHUU.

MarnuTtHoe 1oJjie TPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBICHUE U MOYJIb. JIBUKEHUE 3apsSy)KEHHON YaCTHUIIbI
B OJHOPOJHOM MarHUTHOM moJjie. Pabota cuisl Jlopenna.

MaruautHOe noJie B Beuectse. DeppoMarHeTuky, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPOOCCChI: IIPHUMCHCHHUC

MMOCTOSIHHBIX MAarHHTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTaPHBIX YaCTHIL.
Hemoncmpayuu.

Kaptuna  nuHMI  MHOYKOMM ~ MAarHUTHOTO  MOJs  TOJIOCOBOIO M
MOJIKOBOOOPA3HOr0 MOCTOSSHHBIX MarHUTOB.

KapTrHa nrHuiA MarHuTHOM MHIYKIMY TOJIS JJIIMHHOTO MIPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTI'O POBOJHUKA, KATYIIKH C TOKOM.

B3aumopernicTBre AByX TPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJINTA.

HabGntonenue ABukeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM I10JIE.

[TpuHMn JNEUCTBUS 3JIEKTPOU3MEPUTEIBHOTO npubopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

HccnengoBanne MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTUKOB.

UccnenoBanue nercTBrsi HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenne cuibl Amnepa.

N3yueHne 3aBUCUMOCTH CHIIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrve MAarHUTHOM MHAYKIWUA HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. dnekmpomazHumnana UHOYKYUA.

SIBneHHME DNEKTPOMArHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uaaykuun. JOJIC wuHAyKnuu. 3aKOoH SJIEKTPOMAarHuTHOM uHAykuun Dapajes.
Buxpesoe anexkrpuyeckoe noiie. Toku Oyko.

OJC uHAyKUMH B TPOBOJHMKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuno Jlenma.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTHM B ILENM IOCTOSHHOTO TOKA.
Arnenne camonuaykuuu. J1C caMOMHAYKIUU.

DHeprusit MarHUTHOTO TOJISI KATYIIKKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTPONCTBA M TEXHOJOTHMYECKHUE MPOLECChl: MHAYKIMOHHAS
Ie4b, COJICHOU/I, 3AIIUTA OT AIEKTPU3ALMUHU TEJ MPU JBUKEHUU B MATHUTHOM I10JI€
3emin.

Jemoncmpayuu.

HalGntonenue siBneHus 2IeKTPOMarHuTHON UHIYKIIMH.

Uccnenosanne 3aBucumMoctd IC HMHIYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHUTHOT'O TTOTOKA.



[IpaBuio Jlenuna.

[Tanenue mMarauTa B aJIFlOMUHUEBOU (MEIHOM) TpyOe.

SBneHre CaMOUMHAYKIIUH.

Uccnenosanne 3aBucumoctu DJJC caMOMHAYKIHUUA OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre HHAYKIIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

Hccnenoanue siBICHUS] CAMOMHTYKIIUH.

COopka MojieNiv 3JEKTPOMarHuTHOTO TeHepaTopa.

Paszpnes S. KoJsieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.

lNapmonnueckue koneOanusa. Kunemarnueckoe U IUHAMUYECKOE OIKCAHUE.
DHepreTU4ecKkoe ONMCcaHue (3aKOH COXPAHEHUS MEXaHWYECKOH sHepruu). BriBon
JTUHAMUYECKOI'0 OMUCAHUsI TAPMOHUYECKUX KOJICOaHUN M3 UX DHEPTeTHUYECKOTO U
KMHEMAaTUYECKOTO OMUCaHMUS.

Amvmutyna u ¢dasza konebanuil. CBA3b aMIUITUTYbI KOJICOAHUN HMCXOJMHOU
BEJIMUMHBI C aMILTUTYJJaMU KOJIEOaHUH €€ CKOPOCTH U YCKOPEHUSL.

Ilepuon u dyactota konebGanuil. Ilepmon Manbix CBOOOAHBIX KoOJIeOaHUM
MaTEeMaTU4YeCKOro MasdTHuka. llepuos cBOOOAHBIX KoOeOaHUN MPY>KUHHOTO
MasTHUKA.

[TonsiTE O 3aTyxarolux KojaeOaHusX. BoiHyx1eHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas xpuBasg. BrausHue 3aryxaHus Ha BHJI PE30HAHCHOM KpPUBOM.
ABTOKOJNIEOaHUSI.

TexHuueckre ycTpoucTBa U TEXHOJOTMYECKHE MPOILIECCH: METPOHOM, Yachl,
KadeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0ue0aTeTbHOTO ABUKCHUS.

HaGmronenue He3aBHCUMOCTH TIEPHOJIa MaJIbIX KOJIEOAHUN Tpy3a Ha HUTH OT
aAMILTATY/IBI.

WccnenoBanue 3aTyXammx KoiaeOaHuil U 3aBUCUMOCTH TIEPHOJA CBOOOJHBIX
KOJ1Ie0aHMI OT COMPOTUBIICHHUS.

UccnenoBanme konebaHmii rpy3a Ha MACCUBHOW TIPY)KHHE C IEJIBIO
dbopMupoBaHUS PEACTABICHUIN 00 UACATHPHON MOJICIN MPYKUHHOTO MAasTHHUKA.

3aKOH COXpaHEHUS SHEPIUU MPHU KOoJeOaHUsIX Ipy3a Ha MPYKHUHE.

UccnenoBanue BRIHYXACHHBIX KOJICOAHUM.

Habmronenue pezonanca.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.



N3mepenue mnepruoaa CBOOOIHBIX KOJIEOAHUN HUTSHOIO U MPYKUHHOTO
MasITHUKOB.

N3yueHune 3aKOHOB JIBU>KEHHUSI TeJla B X0/1€ KOJIeOaHUl Ha yIpyroMm MojBece.

N3ydeHune ABUKEHNS] HUTIHOTO MasTHHUKA.

[IpeoOpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/ bl 3aTyXAIOIIMX KOJIEOaHUIA.

UccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomaznumnuple KonedaAHUA.

Koneb6arenbupiii kOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHoM KosiebaTenbHoM KOoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIBI
3aps/ia KOHJAEHCAaTopa ¢ aMIUIUTY 10 CHIIBI TOKa B KOJI€0AaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs IHEPTUHU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

3aryxaromue 3JEKTPOMArHUTHbIE KoJieOaHusl. BriHyX1€HHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

IlepemenHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS TMpU Pa3IMdHOM (dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconalibHbli TIEpEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTU B LIEMIM CHHYCOMJIAJBbHOTO NMEPEMEHHOro TOKa. Pe30HaHC TOKOB.
Pe3oHanc HanpsikeHui.

Wneanwbubiii  Tpancpopmarop. IlpomsBoactBo, mepenada u morpedieHue
3JIEKTPUYECKON DHEPIUU.

DKOJIOTUUECKUE PHUCKM TpU MPOU3BOJACTBE 3JeKTpo3Hepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HH.

TexHuueckue yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLIECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPAaTOp NEPEMEHHOIO TOKA, IMHUU JIEKTpOIepe1ay.

Jlemoncmpayuu.

CBoOOAHbBIE ANEKTPOMATHUTHBIE KOJIEOAHNUS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcummiorpaMMsl 3JIEKTPOMArHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyXalIKX AIEKTPOMArHUTHBIX KOJIECOAHHIA.

Mogenb 3IeKTPOMarHuTHOIO TeHepaTopa.

BriHyX/1€HHBIC CHHYCOUIaTTbHBIE KOJICOaHNS.

Pe3ucrtop, KaTymika MHIYKTUBHOCTH U KOHAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu moCiIEeNOBATENBHOM COEAMHEHWHM PE3UCTOPa, KATYLIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Y CTpOoICTBO M IPUHITUT ICUCTBHS TpaHCPopMaTOpa.



Mopeinb TuHUY 3JIEKTPOIIEPEAYN.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanne nepeMeHHOr0 TOKa 4Yepe3 MOCIEI0BATEIIBHO COEAUHEHHBIC
KOHJIEHCATOp, KaTYILIKY U PE3UCTOP.

Ha0ntonenue 351eKTpoMarHiTHOTO pe30HaHCA.

HccnegoBanue paboOThl MICTOYHUKOB CBETA B LIEMU TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 60JIHbI.

MexaHnueckrue BOJIHBI, YCIIOBUS WX pacnpocTpaHeHus. llomepeunsie u
MPOJIOJIbHBIE BOJHBL Ilepuon, CKOpPOCTh pacnpoCTpaHEHUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHX BOJIH: OTpPa)XEHUE, MPEJOMIIEHHE, MUHTepPEepeHlHs U
nudpaxims.

3Byk. Ckopocthb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIyMOBO€ 3arpsi3HEHUE OKPYIKAOILIEH CPEIbIL.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIIOBHS M3JIYYEHHS 3JIE€KTPOMATHUTHBIX BOJIH.
B3anMHast opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJTHE.

CBoiicTBa  DJNEKTPOMArHUTHBIX  BOJH:  OTPAXXEHHE,  IPEIOMIICHHUE,
noJyispu3anus, narepdepeHnns u qudpaKius.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IprMEHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBS3U U TelleBUAeHUA. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIIEBU30p, aHTeHHa, TenepoH, CBY-neus,
yJIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEJULIUHE.

Hemoncmpauuu.

OO6pa3oBaHue U pacIpoCTpPaHEHUE MOTIEPEUHBIX U MPOJAOIBHBIX BOJIH.

Kone6mromeecs Teno kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIE€OaHUH.

Habmronenue orpaxkeHus U IpeIoMICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nnarepdepeHnm u AUPpakiini MEXaHHUYECKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenue cBsi3u I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM H
4acTOTOM KOJEeOaHHIl.

HccnenoBanne  CBOMCTB ~ D3JIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMiIeHue, Moaspu3anus, Judpakuns, UHTepdepeHIus.

O6Hapy>xeHue nHPPaKpacHOTO U yIbTPadrOIETOBOTO U3ITYUCHHIA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.



N3yuyeHne napaMeTpoB 3ByKOBOM BOJIHBL.

N3yueHnne pacipocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMONMHENHOE pacIpOCTpAaHEHUE CBETA B OAHOPOAHOU cpexe. JIyu cBera.
To4euyHbIN HCTOUYHUK CBETA.

OTtpaxkeHue cBera. 3aKoHbI OTpaxkeHHs cBeTa. [locTpoenne nzobpakeHuil B
mockoM 3epkaine. Cepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akOHBI MpeTOMIICHUs cBeTa. AOCOIIOTHBIN TOKa3aTelb
npenomiieHusl. OTHOCUTENBHBIN MTOKa3aTelb npesioMieHus. [IocTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHME JJIMH BOJIH IIPU NEPEXOJE MOHOXPOMATHYECKOI'O CBETA
4yepes3 rpaHully paszena AByX ONTHYECKUX CPE.

Xon nydeit B mpuszme. [ucnepcusi cBera. CloXHBIM cocTaB 0€oro CBeETa.
[Ber.

[TotHOE BHYTpeHHEE oTpakeHue. [IpenenbHbIil yroja mOJIHOTO BHYTPEHHETO
OTPAKEHMUS.

CoOuparomie u pacceuBaromue JuH3bl. ToHkass JuH3a. DokycHoe
paccTosiHUE W ONTHYECKash CUjla TOHKOM JIMH3BL. 3aBHUCHUMOCTH (DOKYCHOTO
pacCTOSIHUSI TOHKOW cepruueckor JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
ITOKA3aTeIs MPEITOMIICHUS.

dopMmysia TOHKOM JIUH3BL. Y BEJIMYECHUE, 1aBAEMOE JINH30U.

Xona Jyya, NpOWEANIEro JIMH3Y MO IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoir ocu. lloctpoeHne wu300pakeHW TOYKM H OTpe3Ka MpsSMON B
cOOMpAaKOIIKX U PaCCEUBAIOIINX JTUH3AX U UX CUCTEMAX.

Onrtuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['11a3 kak onTHUYecKast
cucrema.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenimus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB M MHHHUMYMOB B HMHTEpP(EpEeHIIMOHHOM
KApTUHE OT JBYX KOIEPEHTHBIX HWCTOYHUKOB. Ilpumepsl KiacCM4eCKHUX
UHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB TMpU NAJ€HUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHu4eckrue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyMa,
nepuckorn, Qortoamnmapar, MHUKPOCKOI, MPOCKIMOHHBIA armapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue mpeaoMIIeHUs CBETA.

Ha0ntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens CBeToBoAA.

HUccnegoBanne xoma CBETOBBIX IIYYKOB YEPE3 IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBOKWCTB M300pakKeHUH B JIMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Habmonenue nunrepdepeniinu ceera.

Habmronenne 1BETOB TOHKUX TIEHOK.

HabGmtonenue nudpaxiuu ceera.

N3yyenne nudpakimOHHOMN PEIIETKH.

Habmonenue audpakiimoHHOTO CIEKTpa.

HabGnronenue aucnepcuu cBera.

HaGnronenue nonspuzanum cBera.

[IpuMmeHeHre NOoASAPOUAO0B I U3YUCHUSI MEXaHUUECKUX HANIPSKEHU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

N3mepenure nokaszaress NpesioMIIeHUs CTEKIIA.

UccnenoBanne 3aBUCMMOCTH (DOKYCHOTO paccTOsSiHMS OT BemiecTBa (Ha
IpUMepe KUIKUX JTUH3).

N3MmepeHne poKyCcHOro pacCTOSHUS PAaCCEUBAIOIIUX JIMH3.

[Tonydenue nzo0paxeHus B CUCTEME U3 TIJIOCKOTO 3€pKajia U JUH3bI.

[Tonyuenue n300pa>keHUs B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue Te1eCKONMYECKUX CUCTEM.

Habmonenue audpakimu, nuaTepdepeHiig 1 NoJisipu3alum CBEeTa.

N3yuenue nonsipuszanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTHU JIUDJICKTPHUKA.

N3yuenune nnTepdepeHIny JIa3epHOro U3ITyUEHHUs Ha ABYX LIEISIX.

Habmronenune nucnepcun.

HaGmronenue u uiccnenoBanve qupakimOHHOTO CIIEKTPa.

N3mepenue IMHbBI CBETOBOM BOJIHBI.

[Tonyuyenue criekTpa U3TyYeHHUs CBETOAMOJA MPHU MOMOIIU AUPPAKIIMOHHON
PELIETKMU.

Pa3znen 6. OCHOBBI CICHIHAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

I'paHunpl NPUMEHUMMOCTH  KJIACCMYECKOM  MexaHuku.  lloctynarsl
CIIEIMAIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpa3zoBanust  JlopeHiia.
VYcnoBue npuuuHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAILIEHUE JJIUHBI.

DHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsi3b Macchl C 3HEPrUel U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIbl. DHEPTHS
MTOKOSI.



TexHuuecknue yCTpOHMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIN 3apsKEHHBIX YaCTHII.

YueHnueckuit SKCIEPUMEHT, Ja00paTOpHbIE padOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUM  PENSATUBUCTCKUX  4acTUL (IO
doTorpadgusiM TPEKOB 3apSXKEHHBIX YACTHUIl B MArHUTHOM TI0JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynaphno-60110601i Oyaiusm.

PaBHOBecHOE TerioBOE M3Iy4YeHHE (M3IyuyeHHE aOCOJIOTHO YEPHOTO Tea).
3akoH cmemenuss Buna. 'mnore3a [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (DOTOHA.

®otoaddext. Onbithl A. I'. CroneroBa. 3akoHbl portorddexra. YpaBHeHUE
OitamTeitHa s hotodddexra. «KpacHas rpanuiia» ¢potodrddexra.

JlaBnenue cBera (B 4YAaCTHOCTH, JIaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0 W a0COJIIOTHO OTpakarollyro moBepxHOCTh). OmbiTel II. H.
Jlebenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpois. {nuHa BoaHbl ae bpoiiis u
pasMepbl 00JacTH JIOKaNIM3alMU JBIDKYyIIEWcs dvactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 31eKTpoHOB Ha KpUCTaIIaX.

Cneunduka usmepeHuil B MUKpoMupe. COOTHOILIEHUSI HEONpPEeAeTIEHHOCTEN
I'eiizenbepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
dotosnemenT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(heKT HAa YCTAaHOBKE C IIMHKOBOM IIACTUHOM.

UccnenoBanue 3akoHOB BHeEMIHETO (poTodddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBICHHUSI  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToIuoI.

Conuneunas Oarapes.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

UccnepoBanue gporopesucropa.

N3mepenne nocrosinHoil [lnanka Ha ocHoBe uccienoBanus porodrddexra.

Uccnenoanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO]T OT HANIPSIKEHUS.

Tema 2. @uzuka amoma.

OnpITHl IO MCCIIEIOBaHUIO CTpoeHus atoma. [lmaHerapHass Mopenb aToma
Pesepdopna.

[Toctynater bopa. M3nydenue u nornomieHue GOoTOHOB MPU MEPEX0JIe aToMa
C OJTHOT'O YPOBHsI SHEPTUH HA IPYTOM.



Bunel ciexktpoB. CiekTp ypOBHEHN 3HEPTUH aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYXJICHHOE U3NTy4eHue cBeTa. Jlazep.

TexHuyeckue ycTpoHCTBa M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Halntonenue nMHeyaThIX ClIeKTPOB.

YCTpOUCTBO U IEMCTBUE CUETUMKA HOHU3UPYIOIINX YACTHIL.

Onpenenenre IIUHBI BOJIHBI JJA3EPHOTO U3ITyUYECHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomeol, npakmuxkym.

Habmronenue nuHedyaToro Crexkrpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMAPHOIO0 BOAOPOAA U U3MEPEHUE
noctosiHHoi Punbepra.

Tema 3. Qusuka amomHo20 A0pa u INEMEeHMAaAPHLIX YACHMUY,.

Hyxnonnas monens siapa I'eitzenOepra—MBanenko. 3apsin siapa. MaccoBoe
yucio saapa. M30Tomsl.

PanuoaktuBHOCTh. Anbda-pacman. DJIEKTPOHHBIA M TMO3UTPOHHBINA OeTa-
pacnan. [ amma-uziyyeHue.

3aKOH paJMOAaKTUBHOIO pacraaa. PaamoakTUBHBIE HM30TONBI B MIPUPOJE.
CBoOlCTBa MOHM3UPYIOLIETO W3Iy4YeHUs. BiusgHue pagvoOakTUBHOCTH HA YKUBBIE
opranusmbl. EcTrecTBeHHBIN (oH u3nydeHus. Jlozumerpusi.

DHeprus CBSI3U HYKJIOHOB B sjpe. Anepubie cuibl. Jlepekt Macchl sipa.

SAnepubie peakuuu. [lenenue u cunres saep. SAnepueie peaktopsl. [Tpobiemsl
YIPaBISIEMOTO TEPMOSIAEPHOIO CHUHTE3a. ODKOJIOTHMYECKUE ACHEKThl Pa3BUTHS
SAIEPHON SHEPIETUKH.

Metonbl perucTpaluy U UCCIEA0BAHUS JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuOHBL, ME30HBI W JICOTOHBI.
IIpencraBnenue o CrangapTHoi Moaenu. KBapk-riirooHHast MOAEIb aJpOHOB.

®usuka 3a npeaenamu CraHmapTHo monaenu. TéMHas Marepusi U TEMHas
SHEPIHUsl.

EnuncTBO (Dpm3nuecKoil KapTUHBI MUpA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: JO3UMETP, KaMmepa
BunbcoHa, saepHBId peakTop, TEPMOSIAEPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMOorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomel, npakmuxkym.

HccnenoBanue TpekoB yacTull (10 roTOBbIM (oTorpadusim).

UccnenoBanue panoakTUBHOTO (OHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenune nornomieHus 0eTa-4acTyIl aATFOMUHUEM.

Pa3nen 8. JjieMeHTBI aCTPOHOMMHU M aCTPO(PHU3MKH.



Otansl pa3BuTHUs acTpoHoMuu. [IpUkinagHOe U MHUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH [II OOBSCHEHUS TPUPOIBI
KOCMHYECKHX OOBEKTOB.

Metoapl acTpOHOMHYECKHX HccieoBaHUN. (COBpPEMEHHBIE ONTUYECKHUE
TEJECKOMBI, PaAMOTEIECKOIbI, BHEAaTMOC(epHas aCTPOHOMHSL.

Bun 3Bé3gnoro neba. Co3Be3nus, sipKU€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBHKCHHUE.

ConHeuHas cucrtema.

Counnne. CosiHeYHas akTUBHOCTD. MicTouHuk sHeprun CojHIa U 3BE3.

3BE3/1bI, X OCHOBHbBIC XapaKTEPUCTUKHU. J[MarpaMma «CEKTpaIbHbIA KIacc —
CBETUMOCTBY». 3BE3[bl TJABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3J TJIABHOM IOCIEAOBATEIbHOCTU. BHYyTpeHHEe cTpoeHue
3B&31. COBpEMEHHBIE MPENICTABICHUS O MPOUCXOKIAECHUU U 3Boronuu ConHua U
3BE3/1. DTaIbl KU3HU 3BE3].

Mnineunsiit Ilyte — Hama [Nanaxktuka. Ilonoxxenne u nBuxenue CoisHIA B
INanaktuke. Tunsl ranaktuk. PaguoranakTuku u kBasapbl. UEpHbIE IBIPBI B AIpax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa607a. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE U3IydYeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus.

HaOntonenust 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUHN ISl OTIPEACIICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aMsi (CeBEpHOro NOJIylIapusi U SIpKUE
3BE3/bI.

HaGntonenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEM U 3BE3AHBIX
CKOIUICHUM.

DOU3NYeCKU MPAKTUKYM.

Croco6s1 n3mepenusi GU3NUEeCKUX BEIMYUH C UCIOJIB30BAHUEM aHAJIOTOBBIX
1 U(POBHIX U3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE TTOTPEITHOCTH U3MEPEHUN (DU3NUECKUX BEITUYMH.
OueHka rpaHull MOrPEIHOCTEMN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICIOBAHUNA  3aBHCUMOCTEUN
¢u3nYecKuX BEIUYHMH, TPOBEPKA MPEMIOKEHHBIX THUNOTE3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUUYECKUM  IKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

O6o0maromiee NOBTOPEHUE.



O060011eHre U cUCTeMaTu3alusl CoAepKaHusl pa3aenoB Kypca «MexaHuKay,
«MonexkynsipHas pU3HKa U TEPMOJMHAMUKAY, «DIEKTpoAnHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHENUAIBHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
busnka», « DIEMEHTbI aCTPOHOMHUH U ACTPODUBUKIY.

Ponb ¢usuku u acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMATIBHON M ATHYECKOM cepax AeSITeNbHOCTH YEJI0BEKa, POib U MECTO (PU3UKHU
Y aCTPOHOMHUH B COBPEMEHHOW HAyYHOM KapTHHE MHpPA, 3HAYCHUE OIUCATEIBHOM,
CHUCTEMATU3HUPYIOIICH,  OOBSCHUTEIBHOM M MPOTHOCTHYECKOW  (DYHKIUH
busnueckoil Teopuu, poiib (HU3NIECKOM TEOpUr B POPMUPOBAHUU MPEACTABICHUIMI
0 ¢u3NUECKON KapTHHE MHUpPa, MECTO (PU3NUECKONW KapTUHBI MHUpaA B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUAN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YUYETOM COAECPIKATEIBHBIX MEKIIPEIMETHBIX CBS3€U C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMHH, Freorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nOHAMUA, C6A3ZAHHbBIE C U3YYEHUEM MEMOO08 HAYYHO20
nO3HaHUA: SIBJICHUE, HAYYHBIM (akT, THMore3a, (PU3MYecKas BEIMYMUHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJECIUPOBAHUE, MOJIE]b, H3MEpPEHHE,
MOrPEIIHOCTH U3MEPEHUM, U3MepUTENbHbIEC TPUOOPHI, IIU(poBas tabopaTopus.

Mamemamuka: pelIEHUE CUCTEMBl ypaBHEHHU. TpuUroHomeTpuyeckue
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpBI M MX NPOEKIMM HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB.
[Ipou3BogHbie 3neMeHTapHbIX (yHKIMA. [Ipu3Hakum nogoOus TpeyrojJbHUKOB,
OTpeIeJICHHE TUIOIIAIU TIIIOCKUX Uryp u o0béma Tell.

Buonozua: »>nektpuyeckue SIBICHUS B JKUBOW MpUpOJE, KoJeOaTelbHbIE
JBIKEHUS B JKMBOM MNPHUPOJE, SKOJOTMYECKHE PUCKH TMpPH IMPOU3BOJCTBE
JJEKTPOIHEPIUH,  DJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKalolled  Cpenbl,
yJIbTPa3ByKOBas JMArHOCTUKAa B MEJHUIIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
IpUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PEMIETKH, CHEKTPaIbHBIN
aHaus.

I'eocpaghusa: marHuTHblE mTONIOCA 3€MIIM, 3al€XKH MAarHUTHBIX PYI,
doTocréMKa 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoJBHUraTedb SIkoOu, reHeparop NEePeMEHHOro TOKa, MHAYKIMOHHAs IeYb,
JVHUU 3JEKTponepeaay, dJIEKTPOABUraTelb, paaap, paauonpUuEMHUK, TEIEBU30D,
antenHa, TtenedoH, CBU-meub, ynapTpa3ByKoBas JUArHOCTHKA B TEXHHKE,



HpOeKHHOHHBIﬁ alrIiapar, BOJOKOHHAs OIITHKA, COJIHCYHAA 6aTapeﬂ, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHast SHEPTCTUKA N SKOJIOTMYCCKHC aCIICKThI e€ pa3sBUTHUAL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMUHOCTHBIE
PE3VIJIBTATDI

JIMUHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS YyueOHOro mnpenMera «Du3nka»
JOJIKHBI OTpa)kaTh TOTOBHOCTh U CIOCOOHOCTH 00YYarOIINXCsl PyKOBOACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW TMO3MIMEN JHUYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJEHUH, COOTBETCTBYIOIIMX
TPaJUIMOHHBIM IIEHHOCTSM POCCHUHCKOTrO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMbITa U ONBITA ACATEIBHOCTH B MPOLECCE peaTnu3alMd OCHOBHBIX HANpaBICHUN
BOCIIUTATEIBHOU IEATETbHOCTH, B TOM YHCIIE€ B YACTH:

rPAXKAAHCKOr0 BOCIIUTAHUS:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOM  MO3ULKMK  OOydaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJ€Ha POCCUHCKOIo 00IeCTBa;

e IPHUHATHE TPAJAULHUOHHBIX OOIIEUEIOBEYECKUX T'yMaHUCTHUECKUX MU
JEMOKPaTHYECKUX [IEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOlecTsa, ydacTBOBaTh B CaMOYINpaBI€HUH B  00pa3oBaTesbHON
OpraHu3allNy;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLMAJIBHBIMM  HMHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUCHUEM;

e TOTOBHOCTH K TYMAHUTAPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e c(opmMuUpPOBaHHOCTH POCCUNCKOU IpaXX JaHCKOH WUJIEHTUYHOCTH,
NaTpUOTHU3MA;

e ILIEHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHSIM
POCCHUNCKUX YUEHBIX B 001acTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHUYECKOTO TOBEICHUS;

e CIOCOOHOCTH OLEHMBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pEIEHUS,
OPHUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHCJIE B IEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JUYHOTO BKJIa/a B IOCTPOEHUE YCTONUYMBOIO Oy IyIIEro.

3CTETHY€eCKOr0 BOCIIMTAHUS:

e DJCTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAy4HOTO
TBOPYECTBA, IPUCYLIEr0 GU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHMSA



WHTEpEC K pa3anvHbIM chepaM mpodeccCHoHATbHON e TENbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKOH W TEXHUKOW, YMEHHE COBepIaTh
OCO3HAHHBIN BBIOOp OyyIIei npodeccuu U peain30BbIBATH COOCTBEHHbIC
KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHMIO W CaMOOOpa30BaHUIO B
obnacTy (M3UKY HA TPOTSHKEHUN BCEH JKU3HH.

IKOJOI'HY€CKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIBTYPhl, OCO3HAHUE TI00aTBLHOTO
XapakTepa SKOJOTUYECKUX TPodIIeMm;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JICMCTBUM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHUA 1IeJIe YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTRA;

pacUIMpeHre ONbITa JEATEIbHOCTH SKOJOTMYECKOW HampaBiIeHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HaHUMU 10 (PUBHKE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHME LIEHHOCTH HAy4YHOW JEATEIBbHOCTH, I'OTOBHOCTH B IIPOLECCE
U3Y4YCHUS (U3UKU OCYIIECTBIATh MPOEKTHYI0 U HCCIEI0BATENILCKYIO
NEATEIbHOCTh MHANBHIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHuBEpCaJdbHbIC yqeﬁnble AeucTBHS
ba3oBble JJoruueckue AeMcTBUS:

CaMOCTOATENbHO  (QOpMYyJIMpOBaTh M aKTyaJU3UpOBaTh MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACISITh LENN ACATEIBbHOCTH, 3a1aBaTh IAPAMETPBI U KPUTEPUHM HX
JOCTHKEHHS;

BBISIBISITh  3aKOHOMEPHOCTM U TPOTHUBOPEYUST B PacCMaTpPUBAEMBIX
bu3nYeCcKuX SIBICHUSIX;

pa3padaThIBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINUXCS
MaTE€pUAIIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pEe3yJIbTaTOB LIEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN NESITEIBbHOCTH;
KOOPAVMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSIX pEabHOrO,
BUPTYaAJIIBHOI'O U KOMOMHUPOBAHHOT'O B3aMMOJIEHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHHUE TPU PELIEHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejbcKue 1eMCTBUSA:

BJIAJETh Hay4YHON TEPMHUHOJIOTHEN, KIIFOUEBBIMU MOHATHIMH U METOJAAMHU
(bu3nYecKoil HayKH;



BJIaJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOECKTHOMN
NEATETLHOCTH B 00JacTH (DU3HKHU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJOB pEIIeHUsl 3adad  (PU3HUYECKOIo
COJIEpKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJ0B MO3HAHUS;

BJIQJICTh BUAAMHU JECATEIBHOCTA [0 MOJYYEHHUIO HOBOI'O 3HAHUSA, €ro
WHTEPIPETALNH, PEOOPa30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YUSOHBIX
CUTyallUsiX, B TOM YHCJI€ MPHU CO3JaHUM y4E€OHBIX MPOEKTOB B OOJACTH
bu3uKHY;

BBISIBIISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M U AKTYaJIM3UPOBaTh 3ajiavy,
BBIJIBUTATh TUIOTE3y €€ pENIeHUs, HaxOIUThb AapryMEHTHl s
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHUMW, 3a/1aBaTh NapaMeTpbl U KPUTEPUU
peLeHus;

aHAJU3UPOBaTh IIOJIYYEHHBbIE B XOJI€ PELICHUS 3a/laud pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 3a7aud B 0Opa3OBaTEIbHON
NESATEIbHOCTH, B TOM YHCJIE TTPH U3YYCHUH (PU3UKHU;

JIaBaTh OIEHKY HOBBIM CHTYaIlUSIM, OIIEHUBATH MPHUOOPETEHHBIN OIIBIT;
YyMETh TMEPEHOCUTh 3HAaHUS MO (PU3UKE B MPAKTUUECKYIO 00JIacTh
KU3HEIECATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;
BBIJIBUTaTh HOBBIEC UJIEH, MIPE/IJIaraTh OPUTMHAIBHBIC MOJIXO/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4, JIOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHMUSI.

Pabora ¢ nnpopmaunmeii:

BJIaJIeTh HABBIKAMH IOJIy4YeHHUS MHPOpPMaluu (U3NUECKOTO COICpKAHUS
U3 HMCTOYHUKOB DPA3HBIX THUIIOB, CAMOCTOATEIHHO OCYLIECTBIIATH IMOMUCK,
aHallM3, CHCTEMAaTH3allMI0 M WHTEPIpeTanui0 WHGOPMAIUU Pa3IHMUHBIX
BUJIOB U (DOPM TMIpeACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIUH;

UCIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX W KOMMYHHUKallMOHHBIX
TEXHOJOTHM B  pEHIEHWH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX |
OpraHU3AlMOHHBIX 3a/lad C COOJII0JIECHUEM TpeOOBaHU APrOHOMHKH,
TEXHUKA O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX H
ITUYECKUX HOPM, HOpM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAHMS B PA3IUYHBIX (popmarax c
y4éTOM Ha3HaueHUs WHGOpPMaUKW | 1EJICBOW AayJUTOPHH, BHIOUpas
ONITUMANIbHYIO (POPMY MPEICTABICHUS U BU3YyaIH3allUH.

KoMmyHnKkaTHBHbBIE YHMBeEpPCAJIbHbIE Yy4eOHbIe eiCTBUS:



OCYIIECTBIISATh OOIIEHHE Ha ypokax (U3MKKM W BO BHEYPOUHOU
NeSATEeITLHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalldd ¥ CMST4aTh
KOH(JIUKTBHI;

Pa3BEPHYTO U JIOTUYHO M3J1arath CBOIO TOUKY 3PEHHS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHAUBUIYAIBHON paOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBHM C Y4ETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NPUHUMATh I[€TM COBMECTHOM JIEATEILHOCTH, OPTaHW30BLIBATH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHIO: COCTAaBJISAThH IUIaH
NEHCTBUH, pactipeieisITh POJIA ¢ YIETOM MHEHUH yJ4aCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4ECTBO CBOETO BKJIAJa M KaXKIOr0 YJaCTHHUKA KOMaHIbl B
o0IIuii pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OIEHWBATH HWJEU C TO3WIUHU HOBHU3HBI,
OPUTHUHAJIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETHYCCKOE TIOBEICHUE B Pa3IUYHBIX
CUTyaIusX, TMPOSBIATH  TBOPYECTBO W BOOOpaKeHHWE,  OBIThH
UHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eficCTBHUSA
Camoopranmu3anus:

CaMOCTOSITENIbHO ~ OCYIIECTBJIATH TO3HABATENbHYIO JEATEIBHOCTh B
oOnactTu (U3MKM M ACTPOHOMHH, BBIABIATH HPOOJIEMBI, CTaBUTh MU
dbopMyIIMpoBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEIICHUs Pacu€THBIX U KaYyeCTBEHHBIX
3a7a4, TUTAH BBITIOJHEHMS MPAKTUYECKOH PabOTHI ¢ yU4ETOM HMMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MTPENIIOUTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO SPYIUIMU B 00JaCTH
(U3MKM, MOCTOSHHO MOBBIIATH CBOM OOPAa30BATENbHBIM U KYJbTYpPHBIN
YPOBEHB.

CaMOKOHTpO.HL, 3MOHl/IOHaJILHbIﬁ HHTCIJICKT:



JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIQJICTh HABBIKAMHM  TMO3HABATEIbHOM peQeKCMM KaK OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPUEMBI pediekcuu i OICHKA CHUTYyaIlud, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OIICHUBATh PUCKH U CBOECBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHIDKCHHMIO;

IIPUHUMATh MOTHUBBI M apryMEHThl JAPYTMX [PU aHAJIW3E€ PEe3yJIbTAaTOB
JICATEIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M APTyYMEHTHI APYTUX IIPU AHAIU3E PE3yJIbTaTOB
JICATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYrUX HA OIMIMOKH.

B mpomecce HOCTHKEHUSI JTMYHOCTHBIX PE3YyJbTATOB OCBOSHHUS IPOrPaMMBI I10
dusuke Ui ypoBHA cpeaHero oo6mero oOpa3oBaHUS Yy OOYy4arolmuxcs

COBEPIIIEHCTBYETCSA HYMOIMOHATLHBIH WHTEJUICKT, MPEANOIararoImii
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HIMOIIMOHAIIBHOE COCTOSIHUE, BUCTh HANPABJICHUS PA3BUTHSI COOCTBEHHOMN
AIMOIMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMECHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJanTHPOBATHCS K
OYMOILMOHAIBHBIM MU3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMIICHHE K JOCTIKCHUIO 1IN
U yCreXy, ONTHUMH3M, HHUITMATUBHOCTh, YMCHHE JICHCTBOBATh, HCXOS W3
CBOMX BO3MOXXHOCTEH;

OMIATUHU, BKJIIOYAIOMEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAIBHOE
COCTOSIHWE [IpYyTUX, YYHTBHIBATH €r0 TPH OCYIIECCTBICHUU OOIICHUS,
CITOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMANILHBIX  HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAMBATH
OTHOIIEHUS C JPYTUMH JIIOIbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U
paspemarh KOHGIUKTHI.

I[TPEAMETHBIE PE3YJIBTATbI



K xonmy oOyuenust B 10 knacce mpelMeTHbIE pe3ylbTaTbl Ha YIIIyOJIEHHOM
YpOBHE JAOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUN:

NOHUMATh pOJib  (U3UKKM B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMaNIbHOW U OSTUYECKOM cdepax AesITebHOCTH
YyeJioBeKa, Pojb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHOW KapTHHE MHUpa,
3HaYCHHE OINUCATEIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSICHUTENbHOU WU
NPOTHOCTUYECKON  (PyHKIUNA  (U3MYECKOM TEOPpUM —  MEXAHUKH,
MOJICKYJISIPHON (DU3UKH M TEPMOJUHAMUKH, POJb (HU3NUYECKOU TEOPUHU B
dbopMHUpOBaHUU MPEACTABICHUM O (PU3UYECKON KapTUHE MUDA;

paznuyaTh YCJIOBUS TIPUMEHUMOCTH MOJENed (QU3nYeckux Ten u
IPOLIECCOB (SIBJICHUW): HWHEpUUalbHAs CUCTEMa OTCU€Ta, aOCOJIOTHO
TBEpIOE TEJI0, MaTepUalibHas TOYKA, PABHOYCKOPEHHOE JBHUKECHHE,
cBOOOAHOE TajeHue, a0CONMTHO yrpyras jaedopmals, aOCOIOTHO
ynpyroe u abCoIIOTHO HEYNPYTroe CTOJIKHOBEHUSI, MOJIEJIN Ta3a, >KUJKOCTH
U TBEPAOro (KpUCTAIIIMYECKOr0) Tella, UAcalbHbIN ra3, TOUCUHBIN 3aps,
OTHOPOJHOE IIEKTPUYECKOE TTOJIE;

paznuyaTh yCJoBHS (TpaHUIIbl, 00JIACTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOTNI xapakTep (yHIaAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAaHUYECKHE TPOLIECChl M  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIC TTOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIIbHOCTh
MEXaHUYECKOTO JBWKEHUSA, (DOPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOTO
NBIOKCHUS, TpeoOpa3oBaHusi ['amumiess s CKOPOCTH M TE€peMEIICHUs,
3akOHbl HpIOTOHA, TIPUHUMUI  OTHOCUTENBHOCTHM [ 'amuies, 3aKoH
BCEMHUPHOTO TATOTEHUSI, 3aKOHBI COXPAaHEHUSI UMITYJIbCa U MEXaHUYECKOU
OHEPTUHU, CBSI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHWYEeCKON »HEpTruw,
YCJIOBUSI paBHOBECHS TBEPAOrOo Teja), MHpPU OSTOM HCIOJB30BAThH
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
NPUMEHUMOCTHU (PU3NUYECKUX 3aKOHOB: MTpeoOpa3zoBanumii [ anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUSI HMIYJbCa U
MEXaHUYECKOI PHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAJU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHI U SIBJICHUS, UCIIOIB3YS
ocHoBHble ToNokeHHsT MKT u 3akoHbI MOJIEKYJIApHOU (QU3MKH U
TepMOJAUMHAMHUKHA (CBA3b JAaBJEHUS HUJEAIBHOIO Tra3a CO CpelHel
KMHETHYECKOW JHEPruer TEIUIOBOTO JBHXEHHS W KOHUCHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEAHEH KUHETUYECKOU
HHEPruel TEIrI0BOTO JABUXKECHHS €ro YacTHll, CBSI3b JIaBJICHUS WJEaTbHOIO
raza C KOHUEHTpAalMEl MOJIEKYJd M €ro TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Kitanelipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUsl PHEPruu B TEIUIOBBIX IMpolieccax), MPU 3TOM HCMOJIb30BaTh
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Kiranenpona,

aHANM3UPOBaTh U OOBACHATH DJIEKTPUUYECKHE SBJICHUS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBI DJIEKTPOJAMHAMHUKU (3aKOH COXPAHEHHS
AIEKTPUUECKOTO 3apsina, 3aKOH Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJISI, MPUHLUN CYNEPIO3UIUU JJICKTPUUECKUX
noJjieil, Tpu ATOM yKa3bIBas yCJIOBUS NMPUMEHMMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTKa
Henu M Ui 3aMKHYTOM DJIEKTPUYECKOW Ienu, 3akoH Jlxoyis—JleHna,
npasuiia Kupxroda, 3akonst @apaaes 11st 3J€KTPOIHN3a);

OMUCHIBaTh (PU3UYECKHE TMPOIECChl W SIBJICHHUSA, HUCIHOJIb3Ys BEJIUYUHBIL:
NepEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJN, CHUIIA,
MOMEHT CHWJIbl, JaBJ€HUE, NOTEHUUAbHAs JHEPrusi, KUHETUYECKas
SHEPrusi, MEXaHWueckas SHeprus, padoTra CHIbl, LIEHTPOCTPEMHUTEIIHHOE
YCKOpPEHHE, CHJIa TSIKECTH, CUJia YIPYrocTH, CUJia TPEHUs, MOIIHOCTD,
9HEPrusi B3auMOJIEUCTBUS Teida ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
9HEprus ympyro aedopmaruu MOpPYXKUHBL, KOJUYECTBO TEILIOTHI,
abCoJII0THAs TeMmIepaTypa Telia, paboTa B TEPMOJMHAMHUKE, BHYTPECHHSS
SHEPIusl HJCAIBHOTO OJHOATOMHOTO Ta3za, paboTa HJealbHOrO Tasa,
OTHOCHUTENbHAs BIAXKHOCTH Bo3ayxa, KIIJ[ waeanbHOro TEmiIoBOro
JIBUTATEIIS; IEKTPUUECKOE TOJIe, HAIPSKEHHOCTD AJIEKTPUUYECKOTO OIS,
HaMpsHKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apsiKEHHOro Iapa B
BaKyyME€ M B JUAPJEKTPUKE, MOTEHIMAT DJIEKTPOCTATUUYECKOTO TOJIs,
pa3HOCTh  MOTEHIMAJIOB,  DJJIGKTPOJBIDKYIAs  CWUJIa, CHJa  TOKa,
HalpsKEHUE, MOIIHOCTh TOKa, »JJEKTpUuYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTUBIICHUE YYacTKa LIEMH C TOCJIENIOBATEIbHBIM U
napajuiesIbHbIM COSIMHEHUEM PE3UCTOPOB, SHEPTHUS SIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBACHIATH  OCOOEHHOCTH  MpOTeKaHWs  (U3MYECKUX  SIBJICHHI:
MEXaHUYECKOE JIBUXKEHUE, TEIUIOBOE JBUIKCHHE YacTHUI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBUXKeHUE, Nuddy3us, uclapeHue,
KUIIEHNE W KOHJCHCAIIUS, [IJIABJICHHE U KPUCTAJUIN3alUs, HAallPaBJIECHHOCTh
TeIUIoNepeaayu, dIEKTPpU3alUsl Tell, SKBUIMOTEHIIMAIbHOCTh OBEPXHOCTH
3apsHKEHHOTO MPOBOHUKA;

MPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEIMYHUHBI OT
IpYrol C  HCIOJb30BAaHMEM  IMPSMBIX  HM3MEPEHHI, TMpU  3TOM
KOHCTPYMPOBaTh YCTAaHOBKY, (HUKCHUPOBATh pPE3yJbTAaThl MOJYyUYEHHON
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJAEC TpadUKOB C yIETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHH, 1eJaTh BRIBOABI IO pe3yJIbTaTaM
UCCJIEIOBAHNS;

IPOBOJIUTHh KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIUYUH, MHPH 3TOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| W3MEpPEHUs, OLCHUBATh A0COJIOTHBIE U
OTHOCUTEJIbHBIE OTPEIIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHUH;
IPOBOJUTH ONBITHI IO IMPOBEPKE MPEIIOKEHHON TMIOTE3bL: NIAHUPOBATh
HKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh
IIOJlyYE€HHbIE PE3yJIbTaThl U JENlaTh BBIBOJ O CTaTyce IpenoKEHHOU
TUIIOTE3bI;

co0JiroaTh MpaBmiia 0€30MacHOTO TPY/Aa MPU MPOBEICHUN UCCIEIOBAHUN
B paMKax y4YeOHOro DJKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHo-
UCCIIEIOBATENbCKOM M IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYI0BaHUS;

pemarh pacu€THbIE 3aJaud C SIBHO 3aJaHHOM W HEABHO 3aJ[aHHOU
(Gu3nYecKOl MOJENbIO: HA OCHOBAHMM aHaJIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MUECKOW MOJENH, OTBEYarollell TpeOoBaHUSAM 3a/ayu,
OPUMEHSTh  (OpPMyJbl, 3aKOHBl, 3aKOHOMEPHOCTM U  IOCTYJAThI
¢u3nUecKux TEOpUil MpH MCHOJIb30BAaHUU MaTEMaTHYECKHX METO/I0B
pelIeHus 3a/1a4y, TPOBOJUTH PACYETHl HA OCHOBAHMH UMEIOLIUXCS JAHHBIX,
aHANIM3UPOBAaTh pE3yJbTaThl W KOPPEKTHPOBATH METOJAbl PELIEHUsl C
y4€TOM IOITYYEHHBIX PE3YJIbTATOB;

pelath KayeCTBEHHbIE 3aaud, TPeOyIolue NpPUMEHEHUs 3HaHWM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TAaKKE MHTErpaluy 3HaHUN U3 APYTUX
NPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBaTh JIOTHYECKYIO
LENOYKY pacCyKIE€HUI C OIOPOM Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3YECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOIMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(¢U3UKOB B pPa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUK;

aHAJIN3UPOBATh U OLIEHUBATh MOCJEICTBUS OBITOBOI U MPOU3BOCTBEHHON
JESTENIbHOCTH YEJIOBEKa, CBA3AHHONM C (PU3MUYECKHUMH IpOILIECCaMH, C
NO3ULMNA 3KOJIOTMYECKON 0€30ITaCHOCTH, IPEICTABIEHUN O PAllMOHAIEHOM
IPUPOJONOIB30BAHUM, a4 TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTUKEHUN
HAyKd W TEXHOJOTUW JUIsl JaJbHEWINEro pa3BUTHS YEIOBEYECKOTO
00I11eCcTBa;



NPUMEHATh pPa3InYHbIe CIOCOOBI paboThl ¢ mHpopMmarmen (GU3nIECKOTro
COIEepXKaHUS C UCIOJH30BAHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIIOJI30BaTh COBPEMCHHBIC WH(OPMAIIMOHHBIE
TEXHOJOTHH IS TIOWCKa, TepepaboTKW W TPEIbsSBICHUS Y4eOHOW W
HAYYHO-TIOMYJISIPHON HH(OPMAIMH, CTPYKTYPUPOBAHUS ¥ WHTEPIIPETAIINH
uH(opmaIuu, TMOTYYEHHON W3 pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHANMM3UPOBATh  MOJy4aeMyr0  HWH(POpPMAIUIO W  OIEHWBATh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMCIOIIMXCS 3HAHWH, TaK U Ha OCHOBE
aHallM3a UCTOYHUKA UH(OpMALINK;

TIPOSIBIISITh OpraHu3alMOHHBIC u MO3HABATEIIbHBIE yMEHUS
CaMOCTOSATEIILHOTO ~ MPUOOpPETEHUST HOBBIX 3HAHWM B  MPOIECCE
BBITIOJTHEHHSI IPOCKTHBIX U YI€OHO-UCCIIEIOBATENLCKUX PadoT;

paboTath B TpYIIE C MCIOJHEHHWEM pa3JIMYHBIX COIUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTY TPYMIIBI, PAIIMOHATIEHO PACTIPEACISThH N€ITEIbHOCTh
B HECTAHJIAPTHBIX CUTYAIMAX, aeKBaTHO OIEHWBATH BKJAJ Ka)XJIOTO W3
YYaCTHHKOB TPYIIBI B PEIICHUE PacCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyymien mpodeccuoHanbHOM eITeNbHOCTH 110
CHEIUATBHOCTAM (DU3UKO-TEXHUYECKOTO MPOQHIIS.

K xonmy oOyuenus B 11 Kaacce mpeIMETHbIE pe3yibTaTbl Ha YIIIyOJEHHOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:

NOHMUMAaTh pOJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOH,
COIIMANIbHON U 3TUYECKOU cepax NesTEeIbHOCTH YelI0BEeKa, pOib U MECTO
Gbu3MKN B COBPEMEHHON HAy4dyHON KapTUHE MHUpPa, POJIb aCTPOHOMHUU B
NPaKTUYECKOM JAESTENIbHOCTH 4YeJOBEKa W JaNbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OIUCATENBHOM, CUCTEMATU3UPYIOIIEH,
OOBACHUTENIBHON M NPOrHOCTUYECKOM (YHKIMHA (Pu3nyeckoi Teopuu —
IEKTPOJUHAMUKH, CIELUAIBHON TEOPUHU OTHOCHTEIBHOCTH, KBAHTOBOM
busuku, poib Qunyeckoi Teopur B (HOPMHPOBAHUU TMPEICTABICHUN O
duznyueckoil kKapTuHe MUpa, MECTO (PU3NUECKON KapTHUHBI MUpa B 0OILEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPOJIE;
pa3nuyarh YCJIOBHMS NPUMEHMMOCTH MoOAeNed (QU3MYECKUX Tel WU
IPOLIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE U  OJHOPOIHOE
MarHuTHOE MOJIsl, TAPMOHUYECKHUE KOJIeOaHMs, MaTEMaTUYECKUI MasITHHK,
UJCaJbHbIA TPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, HJICAIbHBIN
KoJe0aTenbHbI KOHTYP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICJIM CBETA;

paziuyath YCJIOBHUSL (TpaHUIlbl, OOJACTH) MPUMEHUMOCTU (HUINUYECKUX
3aKOHOB, TOHMMAaTh BCEOOUIMI xapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBaTh U OOBACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE IIOJOKEHHUS M 3aKOHBl 3JIEKTPOJMHAMHUKH U
CHEUUaTbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXPAaHEHMS
JNIEKTpUYECKOro 3apsifga, cuia Awmmepa, cuia JlopeHma, 3akoH
AJIIEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBs3p  DJIC
CAMOMHAYKIIMM B 3JIEMEHTE JJIEKTPUYECKOW LEMH CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUH
OTHOCUTEIBHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCIIOJIB3YS
MOJIOKEHUs ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHe  OWHIUTEHHA  AJiA
dotoadexra, mnepBelid W BTOpOW mocTynaTel bopa, npUHIMI
COOTHOIIEHUs] HeomnpeaenéHHocTel ['eifzenOepra, 3aKOHBI COXPaHEHUS
3apsI0BOIO M MAacCOBOT'O YMCENl M SHEPTUU B SIACPHBIX PEAKIUSIX, 3aKOH
PagMOAKTUBHOIO pacnana);

ONMUCHIBaTh (PU3UYECKHE MPOLECChl W SIBJICHHUSA, UCHOJIb3Ysl BEJIUYUHBIL:
HaMpPsOKEHHOCTD 3JIEKTPUUYECKOTO MOJIS, MOTEHIMAT 3JIEKTPOCTATUYECKOTO
MoJIsI, Pa3HOCTh TMOTEHIMAJIOB, AJIEKTPOJABIDKYIIAS CUJIa, WHIYKIIHUS
MarHuTHOTO IOJIsl, MAarHUTHBIM TOTOK, cWia AMIiepa, WHIYKTUBHOCTD,
AIEKTPOJABIIKYIIASL CHUJIA CAMOMHIYKIMH, SHEPrusi MarHUTHOTO MO
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUU HUMIIYJIbC, IOJHAs DSHEPrus,
OHEPrus TOKOS CBOOOJHOM YACTUIIBI, SHEPTrUs W UMIYJIbC (POTOHA,
MacCOBO€ YHCJIO U 3apsij A11pa, SJHEPIUs CBA3M SAPa;

OOBACHATHL  OCOOEHHOCTH  MPOTEKaHWs  (U3MYECKUX  SIBJICHMII:
ANEKTPOMATrHUTHASI MHAYKIIMS, CAMOMHAYKIIMSI, pe30HAHC, HHTephepeHIus
BOJIH, Judpakuus, JIUCIEepCHsi, TOJHOE BHYTPEHHEE OTpaxKeHHeE,
dotosnexrpudeckuit dddext (pororddexr), ampda- u Oera-pacmasl
anep, raMMa-u3iaydeHue sjaep, (U3NYecKue MPUHIUIBI CHEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

OMpeNeNsATh HAMpaBlIeHWEe HHAYKIMM MArHUTHOTO TOJISI TMPOBOJHUKA C
TOKOM, CHJIbl AMItepa u cuiibl JIopeH1a;

CTPOUTH U300pAKEHHE, CO3/1ABAEMOE INIOCKUM 3€pPKAJIOM, TOHKOM JTMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHSATh OCHOBOMOJIAralolMe aCTPOHOMUYECKHE TMOHSTHUS, TEOPUH U
3aKOHBI JUISI aHaiMW3a W OOBIACHEHHS (PU3MYECKHUX  IIPOIIECCOB,
IPOUCXOASAIIMX B 3BE31AX, B 3BE3AHBIX CHUCTEMAX, B MEKIaJlaKTUUECKON
cpene; ABUKEHHST HEOSCHBIX Tell, BOJIONNY 3BE3 U BeeneHHoil;
IPOBOJUTh HCCIIEIOBAaHUWE 3aBUCUMOCTEH (U3UYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEpPEHUN, TpPH H3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUPOBaTh pE3yNbTaThbl MOJYYEHHOH 3aBHUCHUMOCTH



¢uznueckux BeIMYMH B BHJE TIpadukoB C y4€ToM aOCOJIOTHBIX
NOTPENIHOCTEH  W3MEPEHMH, JelaTh  BBIBOABI IO  pe3yjbTaTam
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMYMH, IPU STOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEpPEHUs, OLCHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHMIA;
IPOBOJIUTH ONBITHI IO MPOBEPKE MPEIIOKEHHON TMIOTE3bI: NIAHUPOBATh
HKCHEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIyYEHHBIE pEe3yJbTaThl M J€JaThb BBIBOJ O CTaTyce MNPEIJIOKEHHON
TUIIOTE3BI;

OMUCHIBATh METO/IbI MMOJYyUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUH;
co0iroaarh MpaBuiia 0€30MacHOrO TpyAa MPH NMPOBEAECHUN UCCIIEJOBaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, IMpakTUKyma U  y4eOHo-
UCCJIEI0BATEIBCKOW M IMPOEKTHOM JIE€ATEIIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIILHBIX YCTPOUCTB U J1a00PaTOPHOro 000pyJ0BaHUS;

pemarb pacu€THbIE 3aJaud C SBHO 33aJaHHOM W HEABHO 3aJlaHHOWU
¢u3znueckoil MoJenbio: Ha OCHOBAHMM aHajiM3a YCJIOBHUS BBIOMpPATh
¢uznueckue MOJENH, OTBeYarolue TpeOOBaHUSIM 3a/layd, IPUMEHATH
(GopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPHil
OpU  HUCIOJb30BAHMM MAaTEMaTHYECKUX METOJOB pEIICHUs  3ajad,
IIPOBOJUTH Pac4y€Thl HA OCHOBAHWM MMEIOIIMXCS TaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTHUPOBATh METOAbI PELICHUS C YUETOM IOTYUYEHHBIX
pE3yIbTaTOB;

pemiaTh KayeCTBEHHbIE 3aJauyM, TPeOyIollhe MPUMEHEHUs 3HaHUU U3
pa3HbIX pa3leioB Kypca (GU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 APyrux
IPEAMETOB €CTECTBEHHO-HAYYHOIO IHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY pacCyXJI€HUI C ONOPON HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3nvecKue SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUSA M OOBSICHEHMS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX ITPOLIECCOB;

OPUBOAUTH MPUMEPHI BKIAaJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pPa3BUTHE HAYKHU, B OOBACHEHHE IPOLECCOB OKPYKAIOLIErO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh M OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOICTBEHHON
NEeSATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKMMHU IPOLIECCAMH, C
HO3ULMI KOJOTNYECKONW 0€30IaCHOCTH, MPEACTABICHUHN O PallMOHAIBHOM
IIPUPOJOINOIB30BAHUH, a4 TAKKE PAa3yMHOM HCIIOJIB30BAHUM JTOCTHUKEHUN



HAyKd W TEXHOJOTWW JUIsl JAJBHEWIIEro pa3BUTHS YEIOBEYECKOTO
o01IecTBa;

IPUMEHSATh pa3IMyHble crocoObl padoThl ¢ MH(popmManuend (GU3nIECKOro
COJIEpP)KaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJb30BaTh COBPEMEHHbIE MH(POPMAI[MOHHBIE
TEXHOJOTHH i1 TIOMCKa, TepepaboTKU M TpeabsSBICHHUS y4eOHOW WU
HAy4YHO-IOMYJISIPHOM MH(OpMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIMU
uHopmManuu, MOTYYEHHON W3 pa3IUYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBaTh  MOJIy4YyaeMyl0  HMHQPOpMAIMI0O W  OIEHMBAaThb €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHallM3a UCTOYHUKA H(OpMAaLINK;

IPOSIBIISATH OpraHU3allMOHHBIE U NI03HABATEIIbHBIE YMEHHUS
CaMOCTOSITENIBHOTO ~ NPUOOpPETeHHs HOBBIX 3HAHMM B Ipoliecce
BBITNOJTHEHUSI IPOCKTHBIX U YU€OHO-UCCIIEI0BATENbCKUX paboT;

paboTaTh B TpyNIle€ C MCIOJHEHUEM pa3JIMYHBIX COLMUAJIBHBIX PpOJIEH,
IJIaHUPOBATH PAadOTy TPYMIbL, PALMOHAIBHO PACIPEACISTh AEITEIbHOCTh
B HECTaHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLICHWBATh BKJIAJ Ka)J0ro U3
YYaCTHUKOB I'PYMIIbl B PELICHUE paccMaTpuBaeMoil mpoOeMsl;

IPOSIBIISITH MOTUBALIMIO K Oyaylield mpodeccuoHanbHOM EATEIbHOCTH 110
CIEMATBHOCTSM (PU3UKO-TEXHUYECKOTO MPODUIs.
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PeszepBHoe Bpemsi 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

Koan4yecTBO 4acoB

DJIeKTpPOHHbIE (LM (pPOBbIE)

Ne n/m Kontpoabnbie | IlpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE PecypChl
padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
1.1 MarnutHoe 10i1€e 14 https://m.edsoo.ru/SPRHOWUII
1.2 DJIEKTpOMarHuTHas UHIYKUIUS 13 1 https://m.edsoo.1u/VQQ38UZXC
Hroro no pazgeny 27
Paszgen 2. KOJTEBAHUS U BOJIHBI
2.1 MexaHndeckue KojieOaHus 10 https://m.eds00.ru/YOUA69FNZ
2.2 DNeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXQHMHCCKHC 1 STCKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHEI
2.4 Onruka 25 1 https://m.edsoo.ru/OBLJ6N69R
Hroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Paznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOW Jyainu3m 15 https://m.edsoo.ru/S400GCWUJ
4.2 ®uznka aToma 5 https://m.edsoo.ru/ZLJ435GQC
®du3nka aTOMHOTO SApa U AJIEMEHTapPHBIX
43 wacTHIL 5 https://m.edsoo.rt/Q4WLMHS9T



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJIeMEHTBI aCTPOHOMHUHU U aCTPOPUIUKHU 12 https://m.edsoo.ru/RPXWEWN4N

Uroro no pazgeny 12

Pasznen 6. PU3MYECKHUHN MPAKTUKYM

6.1 Du3nUeCcKUui IPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Uroro no pazgeny 16
Paznea 7. OBOBIHAIOIIEE TOBTOPEHUE
Cucremaruzanus u 00001IeHIEe
7.1 HPeAVETHOTO COHGp}KaHH,}_I 1 OTbITd 15 https://m.edsoo0.ru/PSCGRX7IW
JEeSATeIbHOCTH, IPUOOPETEHHOTO IIPU
n3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PezepBHOE Bpems 10 https://m.edsoo.ru/E65RYIXLB
OBILIEE KOJIMYECTBO YACOB I10 170 4 16
[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUs

DJIeKTpOHHbIe HH(poBBIE
o0pa3oBaTe/bHbIE pecypChl

®dusuka — GpyHaaMeHTalIbHAas
HayKa 0 Ipupoje

https://m.edsoo.ru/4GD12L.71X

HayuHsblii MeTOT TO3HAHUS U
METO/IbI UCCIIEIOBAHUS
(bu3MYECKUX SIBICHUN

https://m.edsoo.ru/47JULOI1Y

DKCIEPUMEHT U TEOPHs B
nporiecce MO3HAHUS TPUPOJIBL.
HabmioneHue u SKCriepuMeHT B
¢buznke

https://m.edsoo.ru/RV2VFFZL6

Crioco0s1 n3mMepeHust Pu3HIeCKuX
BCIIMYNH

https://m.edsoo.ru/BKMS7EY O5

AOCooTHAS U OTHOCUTEIBHAS
MOTPEUTHOCTH U3MEPECHUIN
(hUBUYECKUX BETMYUH

https://m.edsoo.ru/K3LQI3CFT

MogenupoBanue B ¢puzuke. Poib
MecTO (PU3UKU B POPMUPOBAHUH
COBPEMEHHOM HAYYHON KapTUHBI
MHpPA, B IPAKTUUECKON
NEeATEIIbHOCTH JIFOAEH

https://m.edsoo.ru/85PJ5YR4H

MexaHnyeckoe NBUKEHUE.
Cucrema oTcyera.
OTHOCHUTEILHOCTh MEXaHUYECKOTO

https://m.edsoo.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

newkenus. [Ipsmast u o6patHas
3aJ]a4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIUN Ha OCU
KoopauHat. TpaekTopusi.
[lepememienue. Ckopocts. Mx
IIPOEKLUU HA OCU KOOpAUHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMepHOE npsAMoSIMHETHOE
newkenue. ['padgudeckoe
OMHCaHUE PABHOMEPHOTO
MPSIMOJTMHEHOTO IBUKEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CroxeHue nepeMeneHnii u
ckopocrteil. Pemenue 3agau

11

HepaBHoMepHOE 1BHKEHHE.
MruoBeHHast CKOPOCTb.
Yckopenue. [Ipamonuneitnoe
JBUYKEHUE C MTOCTOSTHHBIM
YCKOpEHUEM

https:/m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanue
NPSMOJINHEIHOTO IBUKEHHUS C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L 1

13

CBobOoaHOE najzieHue. Y CKopeHue
CBOOOHOTO MaJICHUS.
3aBUCHMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHHUS OT BPEMEHH
U UX TpapuKu

https://m.edsoo.ru/UYVYXC8JD

14

JIBm>keHue Tena, OpOIIeHHOTO TO]]
YIJIOM K TOPU30HTY

https://m.edsoo.ru/ W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuHneliHoe ABUXKEHUE.
JIBH>KEHUE TI0 OKPY>KHOCTH.
YrnoBas v JIMHENHAsA CKOPOCTb.
[lepuon u yacrora.
[leHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpEHHUE

https://m.edsoo.ru/SGZQQF5H2

16

KonTponbhas pabora o teme
"Kunematuka"

https://m.edsoo.ru/DP1XR9HIJI

17

Iepssiii 3axK0H HptoToHA.

NHeprmanpHble CUCTEMBI OTCYETA.

[IpuHIUTT OTHOCUTETBHOCTH
lNanunes. HeuneprmansHbie
CHUCTEMBI OTCUETA

https://m.edsoo.ru/8FO42H1L.2

18

Cuna. PaBHOEHCTBYIOIIAS CHUTIA.
Bropoii 3akoH HeroToHa. Macca

https://m.edsoo0.ru/2QC075VDL

19

B3aumoperictue ten. Tpetuit
3akoH HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIMI Cynepno3unuu Cuil.
Pewrenue 3a1a4 Ha IpUMEHEHKE
3aKk0HOB HproTOHA

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMHPHOTO TATOTECHUSI.
OKBHUBaJIEHTHOCTH
rPaBUTALMOHHON U UHEPTHOM
MaccChl

https://m.edsoo.ru/AE40LUZYB

22

Cuna TSKeCcTH U yCKOpEeHHe
CBOOOTHOTO Ta/ICHUS

https://m.edsoo.ru/36LBC4Z0QJ

23

I[BI/I)KCHI/IG HeOECHBIX TEII U UX
HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edsoo.ru/F756CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocmu4eckas CKOPOCTb.
3akonsl Kerepa

24

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [lpupona u BUbI
cul TpeHus. [IBrkeHue B
KHUJIKOCTH U rase ¢ y4éTOM CUJIbI
COIIPOTHUBIIEHUS CPEBI

https://m.edsoo.ru/UP3KXCTQU

26

Jasnenue. I'napocratnueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOGCONIOTHO TBEP0€ TEJNO.
[ToctynaTenbHOE U BpamaTeabHOE
JBHYKCHHE TBEPJIOTO Telia

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CHJIBI OTHOCHUTEIBHO OCH
BpalICHUA. IIne4o cumibl

https://m.edsoo.ru/AY2DMXMKR

29

CrnoxxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teily. LleHTp TsxecTn
Tela. Y CIIOBUsI pABHOBECHS
TBEpAOro Tena. Buael paBHOBECHS

https://m.edsoo.ru/VFOEBARK78

30

Pemrenue 3agau

https://m.eds00.ru/Q3QEPZXMR

31

KonTponbHas pabora 1o teme
"Innamuka. CtaTuka TBEpIOTO
Tena"

https://m.edsoo.ru/4IHS90LZD

32

Nmnynbc MmaTepruanibHONW TOYKH,
CHUCTEMBI MaTEPHAIIbHBIX TOYCK.
lenTp macc cuctembl
MaTtepuagbHbIX Touek. Teopema o
JBUKEHUH LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHYJ'II)C CHJIbI 1 U3MCHCHUEC
UMITyJIbCa TeJla. 3aKOH COXPAHEHUS
uMIysibca. PeakTuBHOE IBUKEHUE

https://m.edsoo.ru/INJW80116

34

MoOMEHT uMITyJIbCca MaTepUaIbHON
touku. lIpencraBnenue o
COXpPaHCHUN MOMCHTA UMITYJIbCAa B
LEHTPaIbHBIX MOJISAX

https://m.edsoo.ru/CHS9DBR4I

35

Pemrenue 3agau

https://m.eds00.1ru/224025Z6M

36

Pabora cuiibl Ha MaJIOM U Ha
KOHCYHOM HepeMeH.[eHI/II/I.
I'paduueckoe npeacraBneHue
paboThI CHJIBl. MOIIIHOCTD CHJIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema
00 M3MEHEHNN KHHETHIECKOI
SHEPTUU MATEPUAITBHON TOUKU

https://m.edsoo.ru/NSQCCI1EIM

38

IToTeHmanbpHbIE U
HETNOTEHIMAJIbHBIE CUJIBI.
[TorenumansHas 3Heprus. Bropas
KOCMUYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

TpeTbst KOCMHYECKAs] CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX
CHJI C N'3MCHCHHEM MEXaHHYICCKOMN
SHEPIUH CUCTEMBI TeJ. 3aKOH
COXpAaHEHHUS MEXaHUYECKOM
SHEpPruu

https://m.edsoo.ru/66P2WGWS4

40

Ypyrue u Heynpyrue
CTOJIKHOBEHUS. Y PaBHEHHUE
bepnynnu nis naeanbHOU
KHUIKOCTH

https://m.edsoo0.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTponbhas pabora 1o teme
"3aKoHBI COXpAHEHUS B MEXaHUKe"

https://m.edsoo.ru/SO90PC322

42

PazButne npencrasnenuii o
npupojae TeraoTbl. OCHOBHBIE
nonoxenuss MKT. Iuddysus.
BbpoyHOBCKOE nBUXKEHUE

https://m.edsoo.ru/0ZTXY71SW

43

Ctpoenue ra3000pa3HbIX, XKUIKUX
Y TBEPJBIX TEIl. XapakTep
NIBIDKCHHUS U B3aUMOJEUCTBUA
YaCTHI] BEIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmdecTBo BemecTsa.
[Toctrosnnas ABoraapo

https://m.edsoo.ru/5SFCL7ZUUO

45

Temnepatypa. TemnoBoe
paBHoBecue. [lIkana Lenscus

https://m.edsoo.ru/SDOFUFGIL

46

Pemrenue 3agau

https://m.eds00.ru/EGRV58D9F

47

Nneanbubiii Ta3. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/01M0XOV4B

48

YpaBHeHue Menpeneena-
Knaneiipona. Pemenue 3amau

https://m.edsoo.ru/7RAZ800M4

49

AGcomoTHas TemnepaTypa. 3akoH
JanbToHa

https://m.edsoo.ru/27RGL3V1G

50

W3omporiecchl B U1eaibHOM rase ¢
IMOCTOSTHHBIM KOJIMYECTBOM
BEIIECTBA

https://m.edsoo.ru/UQISUVODW

51

I'paduueckoe npeacraBieHue
U30IIPOLIECCOB: U30TEPMa,
M30X0pa, n300apa

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemrenue 3anag

https://m.edsoo.ru/8U427HIYJ

54

CBs13b a0COTIOTHOH TeMIepaTypbl
TEPMOJUHAMUYECKONU CUCTEMBI CO
CpelHe KHUHETUYECKOM AHEeprue
IIOCTYMATEJIBHOT'O TEIJIOBOTO
JIBIDKCHUS €€ 4aCTHII

https://m.edsoo.ru/N6ETZ0LDZ

55

O00011IeHNE U CUCTEMATHA3AIINAS
sgagui o treMe "OcHoBel MKT"

https://m.edsoo.ru/EDMSZTZCY

56

KonTponbhas pabora 1o teme
"OcnHoBsl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoauHamuyeckas CUCTEMA.
3agaHne BHEIIHUX YCIOBUM TSt
Tl cuctembl. Buemnue u
BHYTPECHHHUE NTaPaMETPBI.
ITapamerper T/] cucteMsl kak
CpeJHUE 3HAYCHUSI BEJIUYUH,
ONMCHIBAIOIINX €€ Ha
MHKPOCKOITIMYECKOM YPOBHE

https://m.edsoo.ru/4L636L.XVZ

58

HyJIeBoe Ha4aJio TCpMOJUHAMHUKH.

CamMonpou3BosIbHAs peraKcaius
T/ cucTeMBbl K TEIIIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

Mogens uaeaabHOro ra3a B
TCPMOIHAMHUKE. YcaoBus
MMPUMEHUMOCTHU JTOM MOI€CIN

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHeHue Menpeneena-
Kinaneiipona u BeipaxkeHue st
BHYTPEHHEH dHEpruu

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

Bripakenue 1151 BHyTpEHHE
SHEPryUU OJHOATOMHOIO
HJICAIBHOTO Ta3a.
KBazucratnueckue u
HECTaTUYECKHUE MPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OnemeHTapHas padora B
TepMoauHaMuKe. BeruncieHue
paboTsI 1o rpaduKy mnpoiiecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya kak criocod
W3MEHEHUs BHYTPEHHEN YHEPruun
TJI cuctembl O6e3 coBepIIeHUS
paboThI

https://m.edsoo.ru/BDNSGEKP7

64

KonBeknus, TernaonpoBogHOCTb,
U3JIly4eHUe

https://m.edsoo.ru/QM4TI9ETSS8

65

KomngecTBO TEIIOTHI.
TemmoéMKkoCTE Tena. Y neapHas u
MOJISIPHAS TEIIIOEMKOCTH
BEILIECTBA. Y JelIbHas TEIJI0Ta
CrOpaHusl TOIJIMBA

https://m.edsoo.ru/RQASBF9Q5

66

Pacuét konmuecTBa TEIIOTH IPU
Terionepeaaye

https://m.edsoo.ru/B4NQ2B026

67

[TonsiTre 06 anuabatHoM
nporecce. [lepBrbIit 3aKoH
TEPMOJIUHAMUKHI

https://m.edsoo.ru/SOXBMXFYN

68

KonuuecTBo TemnoTs! u pabora
KaK Mepbl U3MEHEHUS BHYTPCHHEH
sHepruu T/l cuctembl

https://m.edsoo.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

BTopoii 3ak0H TepMOIMHAMUKHA
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX IIPOLIECCOB.
HeoGpatumocTs NpUpoIHBIX
IPOILIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

[TpuHIMIIBI 1ENCTBHS TEIIIOBBIX
maruH. KITJ]

https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumansHoe 3HadeHue KITI.
[uxn Kapuo

https://m.edsoo.ru/QATFSEOKO

72

Pemenue 3amau

https:/m.edso00.ru/0QIVD6XJT

73

DKOJIOTHYECKUE aCTIEKThI
MCIOJIb30BAaHUS TEIUIOBBIX
neurareiei. TemioBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEIbI

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3amau

https://m.edsoo.ru/UYVVIT878

75

O06001IeHNE U CUCTEMATU3ALMSL

3HaHUM 1o TeMe "TepMoauHaMUKa.

TermmoBsle Mauub!"

https://m.edsoo.ru/AGUQLWI1EB

76

KoHnTtponbHas paboTa 1o Teme
"Tepmonnnamuka. TeraoBbie
MaIHae!"

https://m.edsoo.ru/X4AG7PJV]

77

[TapooOpa3oBaHue U KOHJICHCALIUSL.

Hcnapenue u kunenue. Y aenbHas
TeII0Ta MapooOpa3oOBaHU

https://m.edsoo.ru/W4505S1GQ

78

HaCBIHIGHHBIe 1 HCHACBIIIICHHBIC
napsl. KauecTBeHHas 3aBUCHMOCTD
IINIOTHOCTH U JAaBJICHUA
HACBIIICHHOI'O Imapa oT

https://m.edsoo.ru/8I0XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEMIICPATYPhI, UX HE3aBUCHUMOCTDH
oT 00BEMa HACHIIICHHOTO Tapa.
3aBHCHUMOCTh TEMIIEPATYPBI
KUTICHHUS OT JaBJICHUS B )KUIKOCTH

BnaxxnocTs Bo3yxa. AGCOMIOTHAS

79 https://m.edsoo.ru/QRONGWOZS
Y OTHOCUTEJIbHAS BIIAXKHOCTh

80 Pemenue 3anau https://m.edsoo.ru/PKAPBXZGT
Teépmoe teno. Kpucrammnueckue

81 u amop¢HbIe Tena. AHU30TPOIUS https://m.edsoo.ru/YCMZ29]GZ
CBOMCTB KpUCTAJUIOB
[InaBneHue u KpucTaUIM3aLHUA.

82 VenpHas TEIoTa INIABICHUS. https://m.edsoo.su/WYHIC81KN
Cyb6numarust
Jledopmaruu TBEPIOTO TENA.

83 Pactsoxenne i cxatie. Capur. https://m.eds00.ru/96IUIDFRU
Monyns FOnra. IIpenen ynpyrux
nedopmanuit
TemnnoBoe paclIMpEeHNE KUIKOCTEH

84 1 TBCPABIX T AHr%pMOHHSM https://m.edsoo.ru/1R1740Q0N
TEIUIOBBIX KOJeOaHUN 4acTHUIL
BEIIIECTBA
[TpeoGpa3oBanme SHEPTUU B

85 https://m.edsoo0.ru/UUJQYTXYF
(ha30BbIX TIEpexo1ax

86 YpaBHeHHE TEIIOBOTO OaaHca https://m.edsoo.ru/5SCVIKKTMW

87 Pemenue 3amau https://m.edsoo.ru/2L7THENBQ2
[ToBepXHOCTHOE HATSAKEHUE.

88 Kanunnspuele siBnenus. [laBnenue https://m.edsoo.ru/Z9FY INI4U

01 UCKPUBJIEHHON TTOBEPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

xuakoctu. @opmyna Jlamtaca

&9

O06o01IeHne U cucTeMaTu3anus
3HAaHUH 110 TeMe "ArperaTHble
cocTosiHus BeulecTsa. Pa3oBble
nepexobr"

https://m.edso0.ru/V3TS29GT9

90

Konrponsnas padota o teme
"ArperaTHbl€ COCTOSTHUS
BemiecTBa. dazoBbie nepexoan”

https://m.edsoo.ru/BTE57DDIP

91

DnekTpu3anus Ten u eé
IIPOSIBJICHUS. DIEKTPUUECKUN
3apsa. J{Ba BUAa 3JIeKTPUYECKUX
3apsnoB. [IpoBonHuKH,
TVBJICKTPUKHU H TTOTYTIPOBOTHUKA

https://m.edsoo.ru/ESVIQRBVX

92

DneMeHTapHbIN 31EKTPUUYECKUN
3apsi. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/QJTV6HK70Q

93

B3aumoperictBue 3apsiios.
Toueunsle 3apsabl. 3akoH Kynona

https://m.edsoo.ru/HMSAKQY47

94

Pemenue 3amau

https://m.edsoo.ru/ XCFAV8SHK

95

Dnekrpuyeckoe noie. Ero
NENCTBHE HA JJIEKTPUUECKUE
3apsabl

https://m.edsoo.ru/EF3CUR72W

96

Hanpsk€HHOCTD 37€KTPUUYECKOTO
nostst. [IpoOHbIii 3apsin. Jlnaum
HaNpPsKEHHOCTHU 3JIEKTPUYECKOIO
nossi. OTHOPOAHOE IEKTPHUECKOE
noJje

https://m.edsoo.ru/9KBCOFP9X

97

IToTeHMaIBLHOCTE

https://m.edsoo.ru/QJ4HEF4TR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

AJIEKTPOCTATHUECKOTO TIOJISI.
Pa3zHOCThH MOTEHIINAIIOB U
HaIpsKEeHUE

98

[ToTenmanpHas SHEPTHS 3apsaa B
3JIEKTPOCTATHYECKOM TIOJIE.
[ToTeH1man 31eKTPOCTaTUIECKOTO
OJIS

https://m.edsoo.ru/YODNX8N9Z

99

CBs3p HaprI)KéHHOCTI/I IIOJIA "1
Pa3SHOCTH MOTCHIUAJIOB JJI
QJICKTPOCTATUYCCKOTO IOJIA

https://m.edsoo.ru/3WNQFLP9Y

100

[TpuHUIMI Cynepno3uLu
JIEKTPUUYECKUX MOJIeH

https://m.edsoo.ru/ WS1GYR413

101

Pemrenue 3anag

https://m.eds00.1ru/2630Y5063

102

[Tone Toueunoro 3apsaa. [lone
pPaBHOMEPHO 3apsKEHHOU cepsl

https://m.edsoo.ru/BGX3JCTAQ

103

[Tone paBHOMEPHO 3apsHKEHHOTO
o 00bémy mapa. [Tome
PaBHOMEPHO 3apsKEHHOMN
OECKOHEUYHOM MIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

[IpoBogHUKY B
3JIEKTPOCTATHYECKOM TIOJIE.
VYcioBue paBHOBECHS 3aps10B

https://m.edsoo.ru/6GVP71B38

105

III/IBJ'IGKTPI/IKI/I " NTOJIYIIPOBOAHUKH
B DJICKTPOCTATHYCCKOM II0JIC

https://m.edsoo.ru/3G6DWKG2I

106

Konpnencatop. D11eKTpo€MKOCTh
KOHJEHCcaTopa. DIEeKTPOEMKOCTh
IUIOCKOTO KOH/IEHCATOPa

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE coeTMHEHUE

https://m.edsoo.ru/60WN2ZDHS



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
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https://m.edsoo.ru/6GVP71B38
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https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

KOHJICHCATOPOB

IlocnenoBaTenbHOE COSIMHECHNE

108 https://m.eds00.ru/OZ9EPI4LY
KOHCHCATOPOB
DHeprus 3apsHKEHHOTO

109 p P https://m.edsoo.ru/SW376XS21
KOHJICHCATOpa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

BIDKEHUE 3apsDKEHHON YaCTULIBI B

111 A p H https://m.edsoo.ru/9PGVSYIWG
OJTHOPOJTHOM DJICKTPHUYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXITUSMXW
O00011IeHNE U CUCTEMATH3AIINAS

113 3HAHUM MO TeMe "DJIEKTPUIECKOe https://m.edso0.ru/QCIRPYCGA
mmose"
KonrponsHaasg padora 1o teMe

114 " P P " https://m.edsoo.rt/WRQGZBRF7

DIeKTpUYECKOe 1oJie

Cuia Toka. I1oCTOSSHHBIN TOK.
VYcio CYILIECTBOBA

115 JOBIT CYIIECTROBAHIA https://m.edsoo.ru/LSLE4KUVS
MOCTOSIHHOTO JIEKTPHUYECKOTO
TOKa
Wctounuku Toka. Hanpsoxkenue u

116 p https://m.edsoo.ru/RUFC4YTDO
DJ1C
3axon OMa acTKa IEIIH.

117 HMA JUBT YHRACTRE HEIH https://m.eds00.1ru/64VZXZ2GP
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTb CONTPOTHUBIICHUS
OJTHOPOJHOI'O IIPOBOIHUKA OT €r0

118 AAHOPOL POBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TUTOIIA/IA TTOTIEPEYHOTO
ceyeHus
VY enLHoe COMPOTUBIICHUE

119 a P https://m.edsoo.ru/Y4ZTZRZAI

BellecTBa. Pemenne 3amau



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI

IlocnenoBarenpHOE,

120 napaJijiesIbHOE, CMELIaHHOE https://m.edsoo.ru/VE37ERCK6
COEIMHEHUE MPOBOAHUKOB
Pacuét pa3zBeTBIEHHBIX

121 anexkTpudeckux uemnei. [IpaBuna https://m.edsoo.ru/OQH1PIPRF
Kupxroga

122 Pemenue 3anau https://m.edsoo.ru/LXRB618PO

123 Pabota o1eKTpHHECKOro TOKA. https://m.edsoo.ru/PLTTBZGPC
3akon Jxoyns —Jlenma

124 Pemenue 3anau https://m.edsoo.ru/R6JHOGRY6
MONIHOCTB MEKTPUIECKOTO TOKA.

125 TertoBast MOIITHOCTG, BRIACIIICMAast https://m.edsoo.ru/CONEPSITH
Ha pe3UCTOpe

126 Pemenue 3anau https://m.edso0.ru/90KODG7HY

127 SAC n erypeee https://m.edsoo.ru/MGCEWIVUL
COTIPOTUBJICHNE UCTOYHHUKA TOKA

jpg | aKomOwa i nomdoi https://m.edsoo.r/XQP3RIDK4
(3aMKHYTOM) 3NIEKTPUIECKON TN

129 Pemrenue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MOoIIHOCTh UCTOYHHKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 KopoTtkoe 3ambikanmne https://m.edsoo.ru/9WFHKYNVF

132 KonneHncarop B 11enu NOCTOSTHHOTO
TOKa

133 Pemenue 3amau https://m.edso0.ru/52KZZJPDT
Pemenwue 3amay o Teme

134 "IToCTOSTHHBIN AIEKTPUUECKUN https://m.edsoo.ru/5175121DC

TOK"



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Pemrenue 3agad mo reme
"[loCTOSIHHBIN 37IEKTPUUYECKUN

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Pemrenue 3agad mo reme

"[ToCTOSIHHBIH 3IEKTpUYECKUN

TOK"

https://m.edsoo0.ru/K835ESINT

137

O00011IeHNE U CUCTEMATHA3AIINAS
3gaHui 1o TeMe "TlocToSIHHBIH
ANEKTpUYECKUi TOK"

https://m.edsoo.ru/ WXUI1RUCS

138

Konrpomnsnas pabota o teme
"[IoCTOSIHHBIN IEKTPUUECKUN

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DnexTpuyeckas MpoBOAUMOCTh
pa3IMYHBIX BEIIECTB.
DJEeKTpUUECKUi TOK B MeTajIax.
CBepXmpoBOIUMOCTD

https://m.edsoo.ru/DV219CC72

140

DNeKTpUYECKU TOK B pacTBOPax U

pacIuiaBax 3JIEKTPOJIUTOB. 3aKOHbI
@apanest 175 HNEKTPOIU3a

https://m.edsoo.ru/36L9OKOEE

141

DJIEKTPUYECKUI TOK B ra3ax.
[Tmazma

https://m.edsoo.ru/MEDWMLCJ6

142

DIEeKTPUYECKHUM TOK B BaKyyMe.
Bakyymubie mprOopbl

https://m.edsoo.ru/HNIAJSB73

143

DJIEKTPUYECKUI TOK B
MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/5S6KAVJECB

144

[TomympoBOTHUKOBBIE TPHOOPHI

https://m.edsoo.ru/EKLROTDAX

145

@U3NYECKUIl MPAKTUKYM 10 TEME
"M3mepenue cuibl ToKa 1

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

HaIPSDKEHUS B LIETIH MOCTOSTHHOTO
TOKa MPHY MTOMOIIX aHAJIOTOBBIX U
1U(POBBIX U3MEPUTENBHBIX
npuOopoB" uin "3HAKOMCTBO C
nudposoii 1abopaTopueii o
¢usuke. [Ipumepsl u3MepeHus
(U3HYECKUX BEIIMYNH MIPU
MTOMOIITN KOMITBIOTEPHBIX
JATYUKOB"

146

@U3HYECKUI IPAKTUKYM II0 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHHUS C LIENBIO OIIPENETICHUS
MTHOBEHHOM CKopocTh"

https://m.edsoo.ru/CN3FHCY 83

147

@U3HYECKUI MPAKTUKYM 110 TEME
"N3mepeHne ycKOpeHusl Ipu
MIPSAMOJIMHEMTHOM
PaBHOYCKOPEHHOM JIBH)KEHUU T10
HAKJIOHHOH IJIOCKOCTU" WK

"HccnenoBanue 3aBUCUMOCTH Iy TH

OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

https://m.edsoo.ru/70Y40Y 610

148

@U3HYECKUI IPAKTUKYM II0 TEME
"N3mepeHne ycKopeHus
CBOOOIHOTO MAACHHS" WIH
"N3yueHne NBH>KEHUS Tela,
OpOIIEHHOTO TOPU30HTATBHO"

https://m.edsoo.ru/87JADYSZ2

149

@U3HYECKUI IPAKTUKYM II0 TEME
"N3yueHue 1BUKEHUS Tela 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJYJTIO CKOPOCTBIO" MITH
"UccnenoBanue 3aBUCUMOCTH
neproja oopalieH!s] KOHUYECKOTro
MasiTHUKA OT €ro MmapameTpoB"

150

@U3HYECKUI NPAKTUKYM 110 TEME
"M3mepenune paBHOIEUCTBYOMICH
CWJIBI IPU IBMKEHUU OpycKa 1o
HAKJIOHHOM TUIOCKOCTH" WK
"I[IpoBepka rumnoTessl O
HE3aBHCUMOCTH BPEMEHU
JBIDKEHUS OpycKa M0 HAKJIOHHOM
MJIOCKOCTH Ha 33JaHHOE
paccTosiHuE OT €ro Macchl”

https://m.edsoo.ru/ZTOFG6J4U

151

@U3HYECKUI MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIOPYrOCTH, BO3HUKAIOIINX B
MIPY>XUHE U PE3NHOBOM oOpaslie,
oT ux aedopmanuu" wim
"N3ydenne IBUKEHHS] CUCTEMBI
TeJl, CBA3aHHBIX HUTHIO,
MIePEKUHYTOM uepe3 NErkui 010K"

https://m.edsoo.ru/UL391C4QD

152

@U3HYECKUI IPAKTUKYM II0 TEME
"U3mepenue kodppuimeHTa
TPEHMSI 110 BEIMUUHE YIJIOBOTO
kod(durmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
IBUKEHUS OpycKa 110 HAKIIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

K03 HULIMEHTOM TpeHHs" WK

https://m.edsoo.ru/78PFNYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"M3ydenne NBMKEHUS TPy3a Ha
BaJly C TpeHuem"

153

@u3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue ycloBHil
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpaIeHUs" UiIu
"KoHcTpynpoBaHnue KpOHIITEIHOB
U pacy€T CUJI ynpyroctu'" wiu
"N3yyeHue ycTOMUUBOCTH
TBEPAOIO Tejla, UMEIOLIETO
JI01Ab OTIOPHI"

https://m.edsoo.ru/MIOQT27R6

154

DU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue ummyJlibca Tena mno
TOPMO3HOMY ITyTH" WK
"N3mepeHne cuilbl TATU, CKOPOCTH
MOJIETTU SIIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TATU" WIH
"CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJla C UMITYJIbCOM CHUJIBI" WJTH
"UccnenoBanue coxpaHeHuUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoOeHcTBUN" WIIH
"N3mepeHne KUHETU4YECKOn
SHEPTUU TeJla 10 TOPMO3HOMY
myTH"

https://m.edsoo.ru/FZ0CNRGTA

155

OU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHune u30TepMUIECKOIr0O
nporecca (peKOMEHA0BaHO
UCIOJIb30BaHuE LU(POBOI

https://m.edsoo.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

naboparopun)" win "U3yuenue
M30XOPHOTO Tporiecca” uiu
"U3yuyenue uzobapHoro mporecca”
nu "IIpoBepka ypaBHEHUs
COCTOSAHHMS"

156

@U3HYECKUI IPAKTUKYM II0 TEME
"U3mepeHune ynenbHON
TEINIOEMKOCTH'" HIIN
"WccnenoBanue npoiiecca
OCTBIBaHUS BelllecTna" MK
"UccaegoBanue anradaTHOTO
npouecca” unu "M3ydyenue
B3aUMOCBSI31 YHEPTUU
MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBUS U TEMITEpATypPhl
KHIIEHUS KUIKOCTEH"

https://m.edsoo.ru/PPBTS0U4D

157

DU3NYECKUI TPAKTUKYM T10 TEME
"N3yueHune 3akoHOMEpHOCTEN
WCTIapeHUs XUJIKOCTEH" min
"N3mepeHne yaenbHON TEIIOTh
r1aBieHus apaa" unum "M3yuenue
CBOMCTB HACBHIIIEHHBIX TApOB" WK
"N3mepenne abcotoTHON
BJIQYKHOCTH BO3/yXa U OIIEHKa
Macchl NapoB B IOMEILIEHUH".
N3mepenue korddunmenTa
MMOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/0ZASPMDO07

158

@uU3HYECKU IPAKTUKYM 110 TEME
"HaGnronenue nmpeBpamieHus

https://m.edsoo.ru/SBPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

SHEPTUU 3aPSHKEHHOTO
KOHJIEHCATOPa B SHEPTHUIO
M3JIy4eHUs CBETOAMO1a" WIH
"N3ydeHne npoTeKkaHus TOKa B
LIeTH, COJIeprKallei KoHaeHcarop"
niu "Pacnpenenenue pa3HoCTH
MIOTEHLIMAJIOB (HANPsKEHUs ) IpU
MIOCJIEJOBATEILHOM COEIMHEHUHN
KOHJIEHCATOPOB"

159

@U3HYECKUI IPAKTUKYM II0 TEME
"HccnenoBanue CMEMIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WiIn
"U3mepenue yaeabHOro
COTIPOTHUBJIEHUS IPOBOIHUKOB"
wiu "HccnenoBanue 3aBUCUMOCTU
CHWJIBI TOKA OT HAIPSHKCHUS TSt
JIaMITbl HaKaJIMBaHUS"

https://m.edsoo.ru/UAIS3VVKE

160

@U3HYECKUI MPAKTUKYM 110 TEME
"HaGnronenue anekTponnsa’ wim
"N3mepenue 3apsana
OJIHOBAJICHTHOT'O MOHA" WK
"UccienoBaHue 3aBUCUMOCTH
COIIPOTHUBIIEHUS TEPMOPE3UCTOPA
ot temneparypsl” win "CHarue
BOJIbT-AaMIIEPHOU XapaKTEPUCTUKU
nuona"

https://m.edsoo.ru/72JJ3YC6L

161

Peseprubiil ypok. O6001eHue u
CUCTeMAaTH3aIMsI 3HAHUI 110 TeMe
"Kunematuka"

https://m.edsoo.ru/LQO9I3MS5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

162

Peseprubriil ypok. O6001eHue u
CUCTeMAaTH3aIHsI 3HAHUH 110 TeMe
" Jlunamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PeseprubIiil ypok. O6001eHuE 1
cucreMaTru3sanuvda 3HAHUH II0 TEME
"CraTtuka TBep0ro Tena"

https://m.edsoo.ru/ XVUMKRX6N

164

PesepBHelil ypok. O6001IeHHE U
cHCTeMaTH3anus 3HaHUH 1Mo TeMe
"3aKOHBI COXpAHEHUS B MEXaHUKe"

https://m.eds00.ru/C37WXULT?2

165

PesepBHelil ypok. O6001ICHHE U
cUCTEeMaTH3alus 3HaHUH M0 TeMe
"OCHOBBI
MOJIEKYJIIPHOKUHETHYECKOM
teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHelii ypok. O6001IeHHE U
cHUCTeMaTH3aIlMs 3HAHUI 110 TEME
"Tepmonnnamuka. TernaoBbie
MaIuHb"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHelil ypok. O6001IeHHE U
CUCTeMaTH3allusl 3HaHHUH 10 TeMe
"ArperaTtHble COCTOSAHUS
BemecTBa. Ma3oBble nepexos!”

https://m.edsoo.ru/1YSH3LOLN

168

PesepBHelil ypok. O6001IeHHE U
cHCTEMaTH3allMs 3HAHUH 10 TeMe
"OnekTpudeckoe mosne"

https://m.edsoo.ru/URWBSCULE

169

PesepBHelil ypok. O000IICHHE U
cUcTeMaTu3alus 3HaHUH 1o TeMe
"TIoCTOSITHHBIN AIEKTPUUECKUN

TOK

https://m.edsoo.ru/4ANCOULLOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

170

Peseprubriil ypok. O6001eHue u
cUcTeMaTHU3alysl 3HaHUi 110 TeMe
"Toku B pa3inyHbIX cpeaax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170
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https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoandecTBo 4acoB

Ne Mara JJIeKTpOHHbIe N poBbIE
Tema ypoxka Kontpoabubie | IlpakTHueckue
n/n Bcero H3yUeHHusi  o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoTbI

BzaumonelicTBre NOCTOSHHBIX
MarHUTOB U TTPOBOJHUKOB C

1 POBoA 1 https://m.edsoo.ru/HOSJ3PQ24
TOKOM. MarauTHoe 1oJie.
I'unoreza Ammnepa
BexTop MarHUTHOM MHAYKLUH.
IIpuHIUNO CYIIEPIIO3UITN

2 pHHL yrep . t 1 https://m.eds00.ru/OYNNE57SO
MAarHUTHBIX Mojel. Jlnnuu
MAarHUTHON MHIYKITUH
MarunuTtHoe 1o MPOBOJHUKA C

3 POBOA 1 https://m.edsoo.ru/FlI0ASACBX
TokoM. OnbIT Dpcrena
Cua Amrepa, e€ HampaBJIeHUE U

4 P P 1 https://m.edsoo.ru/1JEDF5HEN
MOYJTb

5 Pemenue 3anau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Amrepa.

6 DJIEKTPOU3MEPUTEILHBIE 1 https://m.edsoo.ru/SA2ACKSRB
PUOOPHI
Cuna JlopeHua, e€ HarpaBieHHE
U MOJZyJIb. JIBUXKEHUE

7 Y Iu[ 1 https://m.edsoo0.ru/6MB8YZ8TN
3apsHKCHHOW YaCTHIIhI B
OJIHOPOJTHOM MarHUTHOM I10JI€
Pemenue 3anau 1 https://m.edsoo.rt/FWURORSOE
PaGora cunsl Jlopenia | https://m.edsoo.ru/MTHD23745

10 Pemrenue 3agau 1 https://m.edsoo.ru/GHS8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarsauTHOE 110JI€ B BEIIECTBE.

11 deppoMarHeTukH, napa- u https://m.edsoo.ru/W7HGQBK70
IUaMarHeTUKU
OCHOBHEBIE CBOMCTBa

12 ¢deppomaruetukos. [Ipumenenue https://m.edso0.ru/960J4E47D
(dheppoMarHeTHKOB
Pemenne 3amad no reme

13 " 8 " https://m.eds00.ru/Q8JGTYNHT

MarauTHOe mose

P

14 " CHICHHE 3a1ad HOHTeMe https://m.edsoo.ru/MPCUALFIM

MaruuTHOe moJe

SIBiIeHME DNEKTPOMATHUTHOMU

15 uHaykuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAU89
MAarHUTHON MHIYKITUH

16 OJ1C unayKIMMU https://m.edsoo.ru/STLELGTJZ
3 N

17 AKOH STCKTPOMATHHITHOH https://m.edsoo.ru/7ZEOPOGAR3
nnnykuuu Oapanes
B .

18 1IXPEBOE SICKIPHACCROE HOTE https://m.edsoo0.ru/IONVHO INK
Toxku dyko
OJ1C MHAYKIMY B ABHXKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA
MIPOBOTHUKAX

20 Pemenne 3amau https://m.eds00.ru/ZZTUBO2GQ

21 IIpaBuio Jlenuna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karyika

22 MHIYKTUBHOCTH B LIEIN https://m.edsoo.ru/37WBAJCTF
MOCTOSSHHOT'O TOKa
SIBnnenne camounayknuu. DJIC

23 Ay A https://m.eds00.ru/99CECGMBH
CaMOMHAYKIIUU

24 DHeprusi MarHUTHOTO TOJIS https://m.edsoo.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTylIK1 C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

25

Pemenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

O000111eHNE U CUCTEMATU3ALM
3HAHUHU II0 TEME
"OnexTpoauHaMuka"

https://m.edsoo.ru/WZCM1SBLO

27

KontponbHas paboTa 1o teme
"DnekTpoauHamMuka"

https://m.edsoo.ru/N9QLKI45Y

28

KomnebarensHas cucreMa.
CBoOOIHBIE KOJIEOAHMS.
I"apmonunueckue KoneOaHus

https://m.edsoo.ru/R7TD8WGSTQ

29

Kunematnueckoe u
JIMHAMUAYECKOE OMUCAHUE
KOJIEOATEIbHBIX IBUXKECHUN

https://m.edsoo.ru/GITUGM9A 5P

30

DHEpPreTUIECKOE ONMMUCAHHME.
BriBox nuHamMuyeckoro
OIINUCaHus FapMOHI/IquKI/IX
Koe0aHui U3 ux
SHEPreTUYECKOro 1
KUHEMATHYCCKOI'0 OIUCAHUS

https://m.edsoo0.ru/3A83V2VLE

31

AmMruutyaa u gaza konedaHui

https://m.edsoo.ru/IRUHIPMT1

32

[lepuron u yacToTa KoJIeOaHMIA.
[epron MasbIx CBOOOIHBIX
Koje0aHUl MaTeMaTUYECKOTO
MasTHHKa. [Teprox cBOOOTHBIX
Kosie0aHMii PY>KUHHOT'O
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromume KojieOaHusl.

https://m.edso00.1u/TGTITWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BoinyxaeHnble Kosie6aHusl.
Pe3onanc

34

ABTOKOJIEOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

Pemrenue 3agau

https://m.edsoo0.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHunueckue kojaeOaHus B
MY3bIKaJIbHBIX HHCTpyMEHTaxX"

https://m.edsoo.ru/DAYGBRUYJ

37

O000111eHNE U CUCTEMATU3ALS
3HAHUU 110 TeMe "MexaHudeckue
Kxonebauus"

https://m.edsoo.ru/SVIMHCH10

38

DJIEKTPOMAarHUTHBIC KOJICOAHNSI.
KonebaTenpHbIil KOHTYD

https://m.edsoo.ru/H5SB2WS8APN

39

®opmyna Tomcona. CBsizb
aMIUIUTYAbI 3apsiia
KOHJICHCATOPA C aMILIUTY IO
CHJIBI TOKA B KOJICOATEITHHOM
KOHTYpE

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUS SHEPTUHU B
U/IeaTbHOM KoJie0aTeIbHOM
KOHTYpe

https://m.eds00.ru/MMO1P2WQN

41

3aTyxaromue 1eKTpOMarHuTHbIE
KosiebaHus. BeiHyX1eHHbIE
3JIEKTPOMAarHUTHBIE KOJIeOaHHS

https://m.edsoo.ru/4VHII3 UMW

42

[Tepemennslii Tok. Pe3ncTop u
KOHJIEHCATOP B IIENH
MEPEMEHHOT0 TOKa

https://m.eds00.ru/OG6JQHTOD

43

KaTYH_IKa HUHAYKTHUBHOCTH B LICTIN
NEPEMEHHOI'0 TOKa

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3akon OMa 111 JIEKTPUYECKOU

44 N —— https://m.edsoo.ru/P1FZDISQV
MOomHOCTh TEPEMEHHOT0 TOKA.

45 i{ﬁgg:;iiiii?TﬂoizC;Bymmee https://m.edsoo.ru/6P4CXH152
HaIpsHKEHUS

46 Pe3onaHc B anexkTprueckon uenu https://m.edsoo.ru/AYQWXESRA

47 Pemrenue 3agau https://m.edsoo.ru/0CVLSMIOS
W neansHelil TpacopMaTop.

48 Hpomssozctso, nepesatia u - https://m.edsoo.ru/F142U7UQR
MoTpeOIIeHNE AIIEKTPUIECKON
SHEPrUuu
DKOJOTUYECKUE PUCKU TTPH
MIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

49 Kynbrypa ucnonaszoBanus https://m.edsoo.ru/UYDMIDXZW
JEKTPOIHEPTUH B MIOBCEIHEBHON
KUZHH

50 Pemrenue 3agau https://m.edsoo.ru/IR54QM6F2

51 Pemrenue 3agau https://m.edsoo.ru/7UFPFF3KK
O00011eHNE U CUCTEMATU3ALML

52 3HaHUH MO TEME https://m.edsoo0.ru/I6YYY79EQ
"DneKTpoMarHuTHeIE Kosebanus"
MexaHu4yeckre BOJIHBI.

53 XapakTepUCTUKA MEXaHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/4S5QXKBUX

55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV

56 HNudpas3Byk u yinbpTpasBykK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[IIymoBO€ 3arpsi3HEHHE
OKpY>Karolleu cpeabl

57

Pemenue 3amau

https://m.edsoo.ru/SWQOQHEYAJ

58

DJEeKTpOMarHUTHbIE BOJIHBI.
N3ny4yenune 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.rt/EHMGUTOBG

59

DHeprus IEKTPOMAarHUTHBIX
BoiiH. CBolicTBa
3JIEKTPOMATHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V 5

60

[IIkaya 371€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHHEe 2I1EKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8EBKEKVL

61

[TpuHIMIIBI paIMOCBS3U U
TCICBUACHUS. Pa,unonoxam/m.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpeabl

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

62

Konrtponsnas pabota o teme
"Komebanus 1 BOIHBL"

https://m.edsoo.ru/NJT16HVEI

63

Cger. 3aKOH NPAMOJIMHEHHOTO
pacnpocTpaHeHus CBETa

https://m.edsoo.ru/KSRDTMZWV

64

Pemienue 3ana4u Ha npuMeEHEHUE
3aKOHA NPSIMOJIMHEUHOT O
pacnpocTpaHeHuUs CBETa

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue cBera. [Lnockoe
3epkaio. Cepuueckoe 3epKaio

https://m.edsoo.ru/TIX9ZBOSG

66

[Ipenomnenue cpera.
AOCOIOTHBIA 1 OTHOCUTEIIHLHBII
MOKa3aTesb MPeIOMIICHUS.

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TonHOE BHYTpEHHEE OTpPaKEHUE.
[IpenensHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKEHHUS

Pemienue 3aga4y Ha mpuMEHEHUE

67 3aKOHOB OTPAXKEHUA U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJIICHHUS CBETA
Xop ntydeit B mpusMme. Jucnepcus

68 cBeTa. CIIOKHBIN cocTaB 0e1oro https://m.edsoo.rt/HYZWS631.2
cBeta. L{Ber

69 Jliset. GoKyCHOE pacCTOSHHE 1 https://m.edsoo.ru/SXWYEXTXM
ONTUYECKask CUJIA JIMH3BI
[TocTpoenne n3oOpakeHUi B

70 JIMH3aX U UX CUCTEMAX. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIMH3bI
Pewienue 3agau Ha nocTpoeHue

71 M300paKeHUH, MOTydaeMbIX C https://m.edsoo.ru/YAGCQPWZX
TTOMOIIBIO JTMH3

72 I'na3 kak onTuyeckas cucteMa https://m.edsoo0.rt/OVMKII9EZ
Pemenue 3anau. [penenst

73 MPUMEHUMOCTH T€OMETPUIECKOM https://m.edsoo.ru/OENIDYBRZ
OTNITUKH

74 (CkopocTh CBETA H MCTOZBI o https://m.edsoo.rt/UCGBDSEVT
U3MEPEHUS

75 Hucnepcus cBeta https://m.edsoo.ru/1VIJZOF05

76 WNurepdepenmus cera https://m.edso0.ru/ZQB6756KE
KorepeHnTHble HICTOYHUKH.

77 YcnoBus HAOIOIEHUS https://m.edsoo.ru/HIXX3P5SWN

MaKCMMYMOB 1 MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTepdepeHun https://m.edsoo.ru/1TISQL6DM

80 Judpaxius ceeta https://m.edsoo.ru/KPOD2N63D
JudpakironHas pereTka.

81 VYcnoBue HaOMIOACHUS TJIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHMYMOB

82 Pemrenue 3agau https://m.edsoo.ru/LI6LZ3AWE
[ToiepevHOCTH CBETOBBIX BOJIH.

83 https://m.edsoo.ru/TWKIJKW3NH
[Tonspusanusa ceera

84 Pemenue 3anau https://m.edsoo.ru/766EAF7DL

85 CBeTOBbIC ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O060061IeHNe U CUCTeMAaTH3AIIHS

86 . | " https:/m.edsoo.ru/ZQ1JZ7MYC
3HaHu# 1o Teme "Onrtuka
KonTponbhas pabora o Teme

87 https://m.edsoo.rt/WMVMI1ARQU
«OnTuka»
I'paHUIBI TPUMEHHUMOCTH
KJIACCUYECKON MEXaHHKH.

88 https://m.eds00.ru/GTO85PL4Q
3aKOHBI NIEKTPOJUHAMUKHY U
MIPUHIIUIT OTHOCUTENIbHOCTH
ITocTynatel cienuaabHON TEOPUU

89 https://m.edsoo.ru/S5VLSW7WK
OTHOCUTEIILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus
Jlopenua. YcnoBue

90 https://m.edsoo.ru/7ZFTXIX84
npuarHHOCTA. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMe lJICHHEe
BPEMEHH U COKpAIllEHUE JTUHBI

91 DHEeprusi U UMITYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

peHHTI/IBI/ICTCKOﬁ qaCTHUIIbI

CBs13b Macchl ¢ IJHEPrUen u

92 HMMITYJIbCOM PEJISITUBUCTCKOU https://m.edsoo0.ru/UOCTGTFMG
YaCTHUIIbI. DHEPTHUS TTOKOS
PaBHOBecHOE TETIIOBOE

93 https://m.edsoo.ru/YWVZA9QOH
W3JIy4eHUe

94 3akoH cMenieHnsa Bruaa https://m.edsoo.ru/R1JD6DWAM
T'umiote3a M. IInanka o kBaHTax.

95 https://m.edsoo.ru/RW82CYUR9
DoToHbI

96 DHeprus U UMMynsc GOTOHA https://m.edsoo.ru/14SLLOJ97
dororpdexr. OnbiTer A. T

97 CrosieToBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dbotordpdexra
VYpaBHeHue DUHIITEHA 115

98 dhortoarddekra. "Kpachas https://m.edsoo.ru/DOQYSU4GM
rpanuna” goroaddexra

.0 I1. H.

99 Harenne cBeta. ONEITE https://m.edso0o.ru/I746VP412
Jlebenena

100 BoiHOBEIE CBOMICTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bounsl ne bpoinsa. JInvuHa BoJHBI

e bpoiin a3Mepsl 001ac

jo1 | 71 PPOMLL I PASNEPB OBIACTH hitps://m.edsoo.ru/MVA3A30ZQ
JIOKAIMU3AINH JBUXKYIIEHCS
YaCTHILBI
KopnyckyasspHO-BOJIHOBOI

102 PHYCKYIIAD https://m.edsoo.ru/2XMBTMSAQ
Tyan3m

nppakiys dIEKTPOHOB Ha

103 Jlngpaxn P https://m.edsoo.ru/XH242PNOK
KpUCTaJIax

104 Crieninuka u3mMepeHuii B https://m.edsoo.rt/BMLQCWU6S



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOIIECHUS
HEOIPEIEIEHHOCTEN
I'eiizenbepra

105

Pemenue rpaduyeckux 3amay

https://m.edso00.ru/D207BTWDJ

106

Pemienue pacu€rHbix 3amau

https://m.edsoo.ru/ZUBH25VIV

107

Konrponsnas pabota mo temam:
"OcuoBr1 CTO",
"KopnyCkyasspHO-BOJIHOBOM
nyanu3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OIIBITHI 110 UCCIIET0OBAHUIO
cTpoeHus atoma. Ilnanerapuas
Mozenb atoMa Pesepdopaa

https://m.edsoo.ru/SMMRTGFK 1

109

IToctynater bopa

https://m.edsoo.ru/SWV5SUNRSJ

110

Buast ciektpoB. CriexTp
YPOBHEW YHEPTHUU aToMa
BOZOPOJIA

https://m.eds00.ru/T6T3FTQ6Y

111

CrioHTaHHOE U BBIHYKJEHHOE
M3JIy4eHHUE CBETa

https://m.edsoo.ru/WJ9SLAOQOP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxknonnast Mogens gipa
I'eiizenOepra-MBanenko. 3apsn u
MaccoBO€ YHCIIO siipa. M30Tomsl.
PannoakTuBHOCTB

https://m.edsoo.ru/JGIMALCVV

114

3aK0oH paJIMOAKTUBHOTO pacmaa.
CBoiicTBa HOHU3UPYIOIIETO
u3nydyeHus. Bousinue
PaANOaKTUBHOCTH HA KUBBIE
opranusmsl. [lozumerpus

https://m.edsoo.ru/8QM2PG4J1



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

DHeprus CBS3U HYKJIOHOB B sIJIpe.
Snepusie cuibl. JledexT Macchl
anpa. SlnepHsle peakiuu.
SAnepnsie peakTopsl. [Ipobiemsr
YIPaBIIEMOT0 TEPMOSAEPHOTO
CUHTE3a. DKOJIOIMUECKHE
ACIIEKTBI Pa3BUTHS SACPHOU
SHEPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

MeTobl perucTpanuu u
HCCIIEOBaHUS DIIEMEHTaPHBIX
yactull. OyHgaMeHTanbHbIe
B3aUMOJIECTBUS. baproHBl,
ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Moaenu. KBapk-rimoonHas
MOJENb aIPOHOB

https://m.edsoo.ru/1IEJHULHD5

117

®dusuka 3a npeaeaamMu
CrannmaptHoit monenu. TémHas
MaTepus U TEMHAs SHEPIus.
EnuncTBO (hm3nyeckoi KapTHHbI
MHpa

https://m.edsoo.ru/A6IWSWE4Z

118

DTansl pa3BUTUS ACTPOHOMUHU.
3HaueHue aCTPOHOMHUHU

https://m.edsoo.ru/KG802NROU

119

[TpruMeHNMOCTh 3aKOHOB (PU3UKH
JUTsL OOBSCHEHUST TPUPOJIBI

KOCMHUYECKHUX O0OBEKTOB. MGTOI[BI
ACTPOHOMUYECKUX UCCIIENOBaHMI

https://m.edsoo.ru/WIQ1L87R6

120

COBpeMCHHHe OIITHYCCKHUEC
TCJICCKOIIbI, paaANOTCICCKOIIbI,

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
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https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHast aCTpOHOMHUS

121

Bun 38é3manoro He6a. Co3Bes3mus,
SIpKUE 3BE3IbI, IJIAHETHI, KX
BHJIUMOE JBIDKEHNE

https://m.edsoo.ru/TNS5KWOTY

122

Conneynas cucteMa. CoJHIIE.
ConHeyHast aKTUBHOCTb.
Ucrounuk snepruu ConHua u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/bL, ©X OCHOBHbBIE
XapaKTepUCTUKH. J(narpamma
"CreKTpanbHbIN Ki1ace —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3 bl TIIaBHOM
IOCJIEI0BATEIBHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TTPEICTABICHHS O
MPOUCXOKACHUHN U 3BOJTIOINN
ComHia u 3BE€3/1. DTambl )KU3HA
3BE3]

https://m.edsoo0.ru/YIMJO6ZTY

126

Muneunsiit [IyTe — Hamma
T'anaxktuka. TUnel rajakTUK.
UEpHble ABIPHI B sIAPAX TATAKTHK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacuupenue
Bcenennoil. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBoe n3iyyeHue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHasi CTpyKTypa
Bcenennoii. MeTtaranakTuka

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
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129

Hepeménnsie npo6iembl
aCTPOHOMHUU

https://m.edsoo.ru/ WCAIUBA2Q

130

Du3HYECKU NPAKTUKYM 110 TEME
"UccienoBanye MariuTHOI'O
MOJIST IOCTOSIHHBIX MarHUTOB"
win "HcciienoBanue CBONCTB
(beppomMarHeTUKOB" WU
"UccnenoBanue IeUCTBUS
MOCTOSSHHOTO MarHuTa Ha pamMKy
¢ TokoM"

https://m.edsoo.ru/OJIEYJBSH

131

@uU3HYECKU MPAKTUKYM 110 TEME
"Uzmepenue cuiibl AMrepa" uiu
"M3yueHne 3aBUCUMOCTH CHJIbI
Amriepa OT cuiibl TOKa'" WU
"OnpeneneHue MarHUTHOU
MHAYKIMHA HA OCHOBE U3MEPEHUS
cuiibl Ammepa"

https://m.edsoo.ru/567ERZSQT

132

@u3nYeCKUil NPaKTUKYM 110 TEME
"UccnenoBanue SIBICHUS
3JE€KTPOMArHUTHOM MHAYKIUN"
nm "OnpeneneHue MHAYKIUU
BUXPEBOI'0 MarHUTHOTO NoJs"

https://m.edsoo.ru/6041UI80D

133

@U3HYECKU MPAKTUKYM 110 TEME
"UccnemoBanue SIBIECHUS
camouHaykiuu" uin "Coopka
MOJIEJTH 3JIEKTPOMArHUTHOTO
reneparopa"

https://m.edsoo.ru/FNW63917S

134

Ou3HYeCKUil IPAKTUKYM 110 TEME
"M3mepenune nepuojia CBOOOIHBIX

https://m.edso0.ru/GAXGU69KA



https://m.edsoo.ru/WCAIUBA2Q
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Kos1e0aHUN HUTSIHOTO U
MPYXUHHOT'O MassTHUKOB"

135

Du3HYECKU NPAKTUKYM 110 TEME
"TIpeobpazoBanue YHEPTUU B
MPYXKUHHOM MasiTHUKE"

https://m.edsoo.ru/SI3HWUIJFI

136

@uU3HYECKU PAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro
TOKa 4Yepe3 MOCIJIe10BATEIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy U pe3ucTop" wiu
"UccnenoBanue paboThI
HMCTOYHHUKOB CBETA B LIETIH
MEepEMEHHOT0 TOKa"

https://m.edsoo.ru/LNOY8MGTI9

137

@U3HYECKUIN MPAKTUKYM 110 TEME
"N3yuenune napamMeTpoB
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

DOU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenHne nokazarens
MpEJIOMJICHHUS CTEKIA" WIn
"[Tonyuyenne n3o0paxxeHus B
CUCTEME U3 IIOCKOTO 3epKajia U
JTAH3BI"

https://m.edsoo.ru/PSFIZF82U

139

@U3HYECKU MPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSIHUSI OT
BEIIECTBA (Ha MPUMEpe KUJIKUX
nmuH3)" nmn "U3mepenue
(hOKYCHOTO PacCTOSTHUS
pacceuBaroUX JUH3"

https://m.eds00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
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https://m.edsoo.ru/Q0Q2UZ8N9

140

@u3nYeCcKUil NPaKTUKYM 110 TEME
"HaGnronenue nudpakimm,
UHTEepHEPEHINH U TOJISIPU3ALUH
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

@u3nYeCcKUil NPaKTUKYM 110 TEME
"OrnpeneneHue UMITyJIbca U
SHEPIrUU PEISITUBUCTCKUX YACTHII
(o pororpadusm TpexoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJe)"

https://m.edsoo.ru/OTLRWY3PW

142

@uU3HYECKU MPAKTUKYM 110 TEME
"Uzmepenue nocrosinHou [nanka
Ha OCHOBE UCCJIETOBaHUS
dboTorddexra" unu
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Y€pEe3 CBETOANO] OT
HanpsiKeHus"

https://m.edsoo.ru/Y34AXOQNLN

143

@u3nYeCKUil NPaKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peKEeHHOT0 aTOMapHOI0
BOJIOpOJa U U3MEpPEHUE
noctostHHOM Punbepra"

https://m.edsoo.ru/8PYJEZYBO

144

@U3HYECKU MPAKTUKYM 110 TEME
"HccnenoBanue paainoakTUBHOTO
(hoHa ¢ UCTOJIb30BaHUEM
nosumertpa" unu "U3zydyenue
MOTJIOIIEHUS OeTa-4aCTHI]
aJIroMuHuEM"

https://m.edsoo.ru/C3HI5SS5E4

145

DU3NYECKUN TPAKTUKYM 10 TEME

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
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"HaOmronenust 38€31H0r0 HEDOA
HEBOOPYKEHHBIM I'J1a30M C
MCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIJIOKEHUH /1JIs1 OTIpeieNIeHuUs
MOJIOXKEHUS HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro
MOJIyIIapHs U sIpKHE 3BE3BI" WiIn
"Habmronenust B Teneckon JIyHbI,
IJIAHET, TYMAHHOCTEN U
3BE3IHBIX CKOTUICHHI"

146

O06o001IeHre U cucTeMaTrU3aIus
3HaHui. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMAIBHOM 1
ATUYECKOH cdepax AeaTenbHOCTH
YyeJIoBeKa

https://m.edsoo.ru/ XABKPSEJ3

147

O00011eHNE U CUCTEMATU3ALML
3HaHUW. Posb 1 MecTO pU3UKH U
aCTPOHOMMHU B COBPEMEHHOMN
Hay4YHOH KapTUHE MUpa

https://m.eds00.ru/G145HQT3W

148

O00011eHNE U CUCTEMATU3ALML
3HaHMUU. Ponb ¢pu3nueckon
TeOpHH B OPMHUPOBAHUN
MpeACTaBIeHUN 0 PU3NIECKON
KapTUHE MHpa, MECTO
(u3HYECKON KapTHHBI MHpa B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https:/m.eds00.ru/AOX66XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJICTABIEHUN O IPUPOJIE

149

O00011IeHNE U CUCTEMATH3 AN
3ganui o reme "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

O000111eHNE U CUCTEMATU3ALM
3gaHui o teme "Kunemaruka"

https://m.edsoo.ru/EOD18QXGW

151

O06o0mIeHre U cucTeMaTH3aIus
3HaHui mo teme "J{mHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O000111eHNE U CUCTEMATU3ALS
3gaHui 1o teme "CraTuka
TBEpAO0ro Tena"

https://m.edsoo.ru/ASCPSEJHX

153

O000111eHNE U CUCTEMATU3ALML
3HAHUH 110 TeMme "3aKOHEI
COXPAaHEHHUS B MEXaHHKe"

https://m.edsoo.ru/7A6P6FWC2

154

O060011IcHNE ¥ CUCTEMATH3aIIUs
3HaHu# 1Mo TeMe "OCHOBEI
MOJICKYJISIPHO-KMHE THUECKOM
teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O060011IcHNE ¥ CUCTEMATH3aIIUS
3HAHHH 10 TEME
"Tepmonnnamuka. TernaoBbie
MaIge!"

https://m.edsoo.ru/10P456 WO8

156

O060061IeHre U cUCTeMaTH3aIHs
3HAHUM Mo Teme "ArperatHbie
COCTOSIHMS BelecTBa. Pa3oBbie
nepexonr"

https://m.edsoo.ru/VOTG69RUR

157

O060061IeHre U cCUCTeMaTH3aIIHs
3HaHUM MO TeMe "DIEeKTPUYECKoe
noze"

https://m.edsoo.ru/76P5SKZVS5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
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158

O00011eHNE U CUCTEMATU3ALML
3HaHu# 110 Teme "I1oCTOSTHHBIH
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O000111eHNE U CUCTEMATU3ALS
3HaHu# 110 Teme "Toku B
pa3IuyHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O0001EeHrE U CUCTEMATU3ALMS
3HaHUHU 110 TeMe "MarauTtHoe
mose"

https://m.eds00.1ru/30X0JJYUH

161

PesepBHelii ypok. O6001IeHNE 1
CHCTEMATH3aLMs 3HAHUH 10 TEME
"DneKTpoMarHuTHas UHIYKLIMS'"

https://m.edsoo.ru/LUNKZLUR7

162

Peseprubriil ypok. O6001eHne
cucTEMAaTHU3aIUI 3HAHUH 10 TEME
"Mexaunyeckue kojieoanus"”

https://m.edsoo.ru/3F07MLKSL

163

Peseprubriil ypok. O6001eHNe 1
CUCTeMAaTH3aI¥sI 3HAHUH 110 TeMe
"DneKxTpoMarHuTHbIC KoyeOanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHelit ypok. O600111eHNHE U
cUCTeMaTH3allysl 3HaHUil 110 Teme
"MexaHuueckue u
3JIEKTPOMArHUTHBIC BOJTHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHelit ypok. O600111eHNHE U
cUCTEeMaTH3aIlHs 3HaHUH 110 TeMe
"OnTuka"

https://m.edsoo.ru/ WILMATIT6

166

PesepBHelii ypok. O6001IeHNE 1
cUCTEeMaTH3allks 3HaHUH 110 TeMe
"OcHoBbl CTO"

https://m.edsoo.ru/NB6V3ZB8&1
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167

Peseprubriil ypok. O6001eHne 1
cUcTeMaTH3allysl 3HaHUil 110 TeMe
"KopnyckynspHO-BOJIHOBOM
nyanusm"

https://m.edso00.1u/3G6FJ3FFN

168

Peseprubril ypok. O60011eHNE 1
CHCTEMATH3aLMs 3HAHUHN 110 TEME
"dus3uka atoma"

https://m.edsoo.ru/HGF8GQ8AS

169

Pesepsubiil ypok. O6001eHNe 1
cuUcTeMaTHh3alys 3HaHUil 110 Teme
"duszuka aTOMHOTO si7[pa U
3JIEMEHTapHBIX YaCTHULL"

https://m.edsoo.ru/3RSUU1P8G

170

PesepsubIil ypok. O6001eHNEe 1
CUCTEMaTH3aIHs 3HaHUH 110 TeMe
"DneMeHTHI acTPOPHU3UKHU"

https://m.edsoo0.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU IMTPOI'PAMMBbI10 KJIACC

Kon
NpoBEePsIEMOT0
pe3yjabTarta

10.1

[IpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAyYHOW KapTHHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B IPAKTHYECKOU EATEIBHOCTH JIFOAECH

10.2

Y4uTBIBaTh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3NYECKHX MOJICIICH:
MaTepualibHas TOYKa, HHepLHUalIbHas cUCTeMa 0TcuéTa, abCOIIOTHO TBEPI0E
TEJNO, UACANBHBIN I'a3; MOAEIN CTPOEHUS ra30B, KUAKOCTEH U TBEPIBIX TEJ,
TOYEYHBIN AJIEKTPUUECKUI 3apsil — IPU pelieHnH GU3NUECKHX 3a1a4

10.3

PacrioznaBate u3nyeckue siBieHus (IPOLECChl) U OOBSICHATh HX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KHHETHYECKOH TEOpPHH CTPOCHHUS
BEIIECTBA W OJICKTPOAMHAMUKH: DPAaBHOMEPHOE M PaBHOYCKOPEHHOE
NOpSIMOJIMHEHHOE JBIDKCHHE, CBOOOJHOE TMAJCHUE TeJ, JBH)KCHHE II0
OKpPY>KHOCTH, WHEpLUs, B3auMmojeiictBue Ten; auddysus, OpoyHOBCKOeE
IBIDKCHUE, CTPOCHHE XUJIKOCTEH M TBEPIBIX TeJ, H3MEHEHHE 00BbEMa Tel
IpH HAarpeBaHUM (OXJIAXKACHHH), TEIUIOBOC paBHOBECHE, HCIApPEHHE,
KOHJICHCAIVS, TUIABJICHNE, KPHCTAJUTU3aLHs, KUIICHUE, BIa)XHOCTh BO3/1yXa,
MOBBIIICHUE JIABJICHUSI Ta3a IPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE, CBS3b
MEXIy IapaMeTpaMH COCTOSHHS T'a3a B U30IpoIeccax; dJICKTPH3aLuUs Tel,
B3aUMOJICHICTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHUE, UCTIONb3Ys (hU3HUECKUE BEINYHHBDI:
KOOPJAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla,
UMITyJIbC ~ Tejla, KHHETHYecKas DJHEpPrus, IOTEHLHUAJIbHAs DSHEPIUs,
MexaHudeckas paboTa, MeXaHM4YecKas MOIIHOCTb, NpPU ONHCAHUHU
MPAaBWIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCTOJIb3YEMBIX BEITHYHH, UX
0003HaYeHHs] W €IUHHUIBI, HaXOAUTHb (OPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO
(U3NYECKYIO BEIMYMHY C APYTUMH BETHYUHAMHA

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJNI U TEIUIOBHIE SBIICHUSA,
UCHONb3Yys (PU3MUECKUE BEIMYMHBL JABJICHUE Ta3za, TEMIEpaTypa, CPeiHssa
KMHETHYeCKas SHEPrust Xa0THUYECKOT0 JIBUKECHUS MOJIEKYI,
CpEelHEeKBaJpaTUUHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSA »Heprus, pabora rasza, Ko3(pQUIMEHT IO0JIE3HOTO IeHcTBUS
TEIJIOBOT'O JIBUraTesisl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCIIOJIb3yEMbIX BEIMYUH, UX O0O3HAYEHMsS MU €IMHHUIbI, HAXOIUTh
(GbopMyTBl, CBS3BIBAIOIIME JaHHYI (DU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYHMHAM

10.6

OnuchiBaTh  M3YYCHHBIC  OJJCKTPUYECKHE  CBOICTBa  BEIIECTBA W
AJIEKTPUYECKUE SBJICHUS (MPOIECCHI), UCIIONB3YsT (PU3MUECKUE BEIIUYUHBI:




ANEKTPUYECKUN 3aps]l, DJIEKTPUUYECKOEe I10Jie, HANpsLKEHHOCTh —IOJIA,
MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB; MPU OMMCAHUU MPABUIBLHO TPAKTOBATH
(bu3MUECKU CMBICI UCTIONB3YyEMbIX BEJTMUWH, UX 0003HAYCHHS U €IUHUIIbI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIUYUHY C
JIPYTUMH BeTMYMHAMHU

10.7

aQHATM3UPOBATh (PU3NICCKUE MPOIIECCHI U SBICHUS, UCTIONB3Ys (hU3HUECKUE
3aKOHbl M NPUHLUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u III 3akonsI
HbroToHa, 3aKOH COXpaHEHUsS MEXAHWYECKOW HHEPIruH, 3aKOH COXpPAaHCHUS
WMIYyJIbCa, TPUHIMUI CYNEPNO3UIUA CHWJI, NPUHIUII PaBHOIMpPABHS
WHEPLHUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJSPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUsI BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CPEIHEN KUHETHYECKOU
SHEPTUU TEIUIOBOTO JBIDKEHHUS MOJEKYNl ¢ aOCOMIOTHOW TeMIepaTypou,
MEpPBBIA 3aKOH TEPMOJAMHAMHUKHK;, 3aKOH COXPAHECHHS AJIEKTPUUYECKOTO
3apsina, 3akoH KylioHa; mpu 3TOM paziuyaTh CIOBECHYIO (hOPMYITHUPOBKY
3aKOHA, €r0 MaTeMaTU4YECKOE BBIPAXKEHHE U YCJIOBUS (TpaHMIbI, 00JIACTH)
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TPHHLUIBI JEHCTBUS MaIIWH, NPUOOPOB U
TEXHUYECKHX  YCTPOMCTB;  pa3iauyarh yCJIOBUS HMX  0€30IacHOro
HCII0JIb30BAaHHUs B IOBCEIHEBHOM KU3HU

10.9

BBINONHATE 3KCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3MUECKHUX SIBICHHUNA U
MIPOIIECCOB C MCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHIA; TPH STOM
dhopmynupoBaTh podeMy (3a7ady) U THIOTE3y yU4eOHOTO IKCIICPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PY/IOBAHUS, TIPOBOJIUTH OIBIT
1 GOPMYITHPOBATH BHIBOJIBI

10.10

OcymiecTBiIATh NpsIMbIE M KOCBEHHbIE M3MEpeHUs (PU3NYECKHX BEJIUYUH;
P 3TOM BBIOUPATh ONTUMAJIBHBIA CIOCOO M3MEPEHMS] U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPELIHOCTEN U3MEPEHUI

10.11

HccnenoBaTe  3aBHCHUMOCTH  MeXIy (U3MYECKUMU  BEIUYMHAMH C
WCTIONIb30BaHUEM TPSMBIX HM3MEPEHUH; TpPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaThb  pe3yjbTaThl  IOJYYEHHOW  3aBUCUMOCTHU
(U3MUYECKUX BEIMYUH B BUJIEC TAOMUI] M TpadUKOB, JeJIaTh BBIBOABI IO
pe3yJiibTaTaM UcCleq0oBaHus

10.12

Cobnronats ipaBmiTa 6€30MaCHOTO TPY/AA MPH MPOBEICHUH UCCIICIOBAaHUI B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4COHO-HUCCIEAOBATEIbCKOM |
HpOCKTHOﬁ ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPUTCIIBHBIX YCTpOfICTB u
1a00paTOPHOTro 00OPYAOBAHUS

10.13

Pemrate pacuérHple 3aauM ¢ SBHO 3aJaHHON (U3MYECKOW MOJEINBIO,
UCTIONB3Ys (PU3NYECKHUE 3aKOHBI U MPHUHIIMIBL, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4¥l BBIOUPATh (PH3UYECKYIO MOJIENb, BBIACIATh (DH3UUECKHE BEITMUUHBI
u QGopMyInbl, HEOOXOMUMBIC i €€ pEeIIeHUs, MPOBOJUTH PACUEThl U
OILICHHUBATh PEAILHOCTD MOJyYCHHOTO 3HAYCHHS (PHU3UUECKON BETUUHHBI

10.14

Pemrate Ka4eCTBEHHBIE 3a7la4u: BBICTpanBaTh JIOTUYECKHU
HENPOTUBOPEUUBYIO IIEMOYKY pACCYKICHUH C ONOpOd Ha HU3YUYEHHbIC




3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘~IGCKI/IG SABJICHUS

10.15

Hcnonp3oBaTh  mpU  pemIEHMH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
UHPOPMALIMOHHbIE  TEXHOJIOTMM I  TIOHUCKA, CTPYKTYpPHUPOBaHUS,
UHTEpHpeTallMd W TPEeACTaBICHUs Y4YyeOHOM M Hay4YHO-NOMYJISPHOH
nH(poOpMaluY, TOIYYEHHOM U3 pa3JIMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJM3UPOBATH MOTydaeMyIo HHPOPMALIUIO

10.16

[IpuBOAUTE PUMEPHI BKJIAa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBACHEHHME MPOLIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOT U

10.17

Hcnonp30BaTh TEOpETUUECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOW KU3HU
s obecriedyeHuss O€30mAaCHOCTH TNpU  OOpalleHuu ¢ mpudbopamMu U
TEXHUYECKUMHU YCTPOICTBaMH, JUIsl COXPAHEHUs 370POBbS U COOJIOACHUS
HOPM PKOJIOTMYECKOTO TIOBEJICHUS B OKpY Karolllel cpejie

10.18

Pa6OTaTB B Tpynri€ C BBIIOJIHCHHUEM Pa3jiMdHbIX CONUAJIBHBIX pOHefI,
IUTAHUPOBATh PadOTy TPYIIIBI, PAIIMOHAIBHO PaCIpelessaTh 0053aHHOCTH U
IUTAHUPOBATh JCSITEIBHOCTh B HECTAHIAPTHBIX CHUTYaIUsIX, aJICKBATHO
OLIEHUBATh BKJAJ KaXJOTO W3 YYAaCTHUKOB TPYMIbI B pEIICHUE
paccmaTpuBaeMoit mpoOIeMBbI

11 KJIACC

Kon
NMPoBePsAEMOro
pe3yJbTarTa

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMBbI CpeIHEero 001ero 00pa3oBaHus

JIeMOHCTpHPOBATh Ha MpPUMEpPaxX pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKOW JESATEIbHOCTU JIOJEH, LEIOCTHOCTh W
€IMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

VY4uuThIBaTh TPaHUIBl NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeINeH:
TOYEYHBI DJIEKTPUYECKUM 3apsl, sjepHass MOJENb aToMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTO SIpa TPU peIIeHNH (HU3NIECKHUX 33124

11.3

Pacno3naBate ¢usnueckue siBIeHUs (IPOLECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB  3JIEKTPOJUHAMUKM UM KBAaHTOBOM (DM3MKM: 3JIEKTpHUEcKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, YIEKTPOMArHUTHAs MHIAYKLUS, JeHCTBHIE
MarHuTHOTO TIOJIi HAa TPOBOJHMK C TOKOM M JBWXKYIIMHCS 3apsig,
3JIEKTPOMAarHUTHBIE Kosie0aHus U BOJIHBI, IpSAMOJIMHEHOE
pacrnpocTpaHEeHUe CBeTa, OTpaK€HHe, IpEeJOMIIEHUE, HWHTeppEepeHIys,
TUGpaKIus U MOJISpU3alMs CBETa, AUCIEPCUs CBETa, (POTOIIEKTPUUECKUN
apdext (porodddekr), cBeTOBOE NaBleHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJAa,  €CTeCTBEHHAas M HCKYCCTBEHHas




PaaAnOaKTUBHOCTD

11.4

OnuceiBaTh HU3YYCHHBIC CBOMCTBaA BCIIIECTBa (BHCKTpI/I‘-ICCKI/IC, MAarHuTHBIC,
ONTHUYECKUE, DIEKTPUUECKYI0 MPOBOAMMOCTh PpAa3UYHBIX Cpel) U
AJICKTPOMArHUTHBIE  SIBJICHUS  (MIPOIIECCHI), HCIONB3Ys  (PU3HUECKHE
BEJIUYHHBI: ICKTPUICCKUHN 3apsl, CHIa TOKA, JIEKTPUICCKOS HAMPSIKCHHE,
INEKTPUUIECKOE CONPOTHBIICHUE, pa3HOCTh mnoreHnuanoB, JJIC, pabora
TOKa, WHAYKIHUS MAarHUTHOTO Tonsi, cuina Awmmepa, cuia JlopeHia,
WHJIyKTHBHOCTh KATYIIKH, YHEPTHs JICKTPUYECKOTO U MarHUTHOTO TIOJICH,
MEpUOJT U YacToTa KoyieOaHWW B KojeOaTeIhbHOM KOHTYpeE, 3apsi W CHiia
TOKa B TIPOIECCE TapMOHUYECKUX JJICKTPOMATHUTHBIX  KOJICOAHMIA,
(OKyCHOE pacCTOSIHHE W ONTHUYecKash Ccuja JIMH3BI; TMpPU  OMUCAHUU
MPAaBWIBHO TPAKTOBATh (M3MUYECKUN CMBICT UCTOIB3YEMBIX BEIUYHMH, HX
0003HAaueHHsI W CIUHHIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(U3MYECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC ABJICHUSA W MPOLCCCHI, HCIIOJIb3Yys
(pI/ISI/ILICCKI/Ie BCJIMYHHBI: CKOPOCTb JJICKTPOMAIrHUTHLBIX BOJIH, AJIMHA BOJIHBI
N YaCcTOTa CBETA, DHCPIusad U HUMITYJIbBC (1)OTOHa, nepuoa moJypacrnana,
OHEPrusa CBA3HM ATOMHBIX SAACP, HNPH OINHWCAHWH IIPAaBUJIIBHO TPAKTOBATbH
(1)I/I3I/I‘I€CKI/1ﬁ CMBICJI UCITIOJIb3YEMbBIX BCJIWYHH, UX 0003HAYCHUS U CAUHUIIbI,
YKa3bIBaTb (I)OpMy.]'IBI, CBA3BIBAIOIIUC JAHHYIO (I)I/I3I/ILI€CKYIO BCIIMYHUHY C
APYTr'UMHU BCIIMUMHAMU, BBIYUCJIATH 3HAUCHHUC (bPISI/I‘ICCKOﬁ BCIINYHHBI

11.6

AHanusupoBaTh GU3NUECKHE MPOIECCHl U SBJIEHUS, UCIOB3YS (PU3MUECKHE
3aKOHBl W MPHUHLUIBLI: 3akoH OMa, 3aKOHBI IIOCJENO0BAaTENIbHOIO U
NapaJljIeIbHOTO COEANHEHNS IPOBOAHUKOB, 3aKoH [[xoynsa — Jlenna, 3akoH
JIEKTPOMarHUTHOM MHAYKIMH, 3aKOH NPSMOJIMHEHHOrO PaclpoCTpaHEHUs
CBETa, 3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI MIPEJIOMJIEHUSI CBETa, YPABHEHUE
OiiHmTeitHa i GoTodddexTa, 3aKOH COXpAaHEHUS HHEPruH, 3aKOH
COXpAaHEHMs MMITyJIbCa, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsAna, 3aKOH
COXPAaHEHMs MacCOBOIO YMCIA, MOCTyJaTsl bopa, 3aKOH paavoOaKTHBHOIO
pacmajga; IpU 3TOM pa3ivyaTh CIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTU4YEeCKOE  BBIPAKEHHWE W ycloBUS  (TpaHUIBl,  00JIACTH)
MIPUMEHUMOCTHU

11.7

OHpe,[[eHSITB HalpaBJICHUC  BCKTOpAa HMHAYKIIMK  MAarduTHOIO  IIOJIA
IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CtpouTh W ONUCHIBATH H300pa)KEHHE, CO3/1aBAEMOE IUIOCKUM 3E€pKajioM,
TOHKOW JINH30M1

11.9

BBINONMHATE 3KCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3MUECKHUX SIBICHUNA U
MIPOIIECCOB C MCIIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH STOM
dhopmynupoBaTh podeMy (3aady) U TUIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBAHUS, IPOBOJUTH OMBIT
1 (GOPMYIIUPOBATH BBIBOIBI

11.10

Ocy1ecTBISITh NpsIMbIE M KOCBEHHbIE M3MEpPEHUS (PU3MUECKHX BEJIUYUH;
P 3TOM BBIOUPATh ONTUMAJIBHBIA CIOCOO M3MEPEHMS] U HCIOJIb30BaTh




M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBate 3aBUCUMOCTH (DM3WYECKHX BEIUYMH C HCIOJIb30BAHUEM
NPSMBIX U3MEPEHUH; IPU ITOM KOHCTPYUpPOBAaTh YCTaHOBKY, (DUKCHPOBATh
pe3yabpTaThl MONYYEHHOW 3aBHCHUMOCTU (PU3MYECKMX BEIMYUH B BUAE
Tabnui 1 rpauKoB, AeJaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS

11.12

Cobmronats npaBuiIa 0€30MacHOTO TPyAA MPH MPOBECHUN UCCIICIOBAaHUM B
pamMkKax  y4yeOHOro  HKCHEpUMEHTa, y4eOHO-MCCIENOBATENbCKONH U
MPOEKTHOM JIESITEIbHOCTH C MCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1abopaToOpHOro 000pyAOBaHUS

11.13

Pemate pacu€rHbple 3a7aydl ¢ SBHO 3aJaHHOM (U3HMUECKOM MOJEINbIO,
UCHOJb3Yys (PU3NUECKHUE 3aKOHBI U MPHUHLIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS
3aja4n BbIOMpPATh (U3NYECKYI0 MOJIENb, BBIACHATh (PU3UUYECKHE BETUUMHBI
u QopMmyiibl, HEoOXoauMble Al €€ pelleHus, NMPOBOJUTH pacu€rbl U
OLIEHUBATH PEATTLHOCTDH MOTYYEHHOTO 3HAUYCHUS (PH3NUECKON BETHIUHBI

11.14

Pematp KaueCTBEHHBIC 3a/1auyu: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYHMBYIO IIEMIOYKY PACCYXIEHUH C OMOpO Ha H3yYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUYECKUE SABIICHUS

11.15

Hcnonp3oBaTe  mpH  pemIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM I  TIOHUCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIpEeTallid M TMpEACTaBICHUS YU4eOHOW U Hay4YHO-TIOMYJSPHOU
uHpoOpMalUY, TOJNYYEHHOW U3 Ppa3IMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJM3UPOBAThH MOTydaeMyIo HHPOPMALIUIO

11.16

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAaIIWH, NPUOOPOB M TEXHUUYECKUX
YCTPOWCTB;, pa3inuyaTh YCJIOBHS WX OE€30MacCHOTO WCIOJIb30BAaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[TpuBOANUTE IPUMEPHI BKIIAJIa POCCUUCKUX U 3apYOEKHBIX YIEHBIX-(PHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonb3oBaTh TeOpeTUUeCcKUe 3HAHUS M0 (U3HUKE B MOBCEJIHEBHOM KU3HU
s obecriedyeHuss O€30MACHOCTH TIpU  OOpalieHuu ¢ TpudopamMu U
TEXHUYECKUMHU YCTPONCTBaMH, JUIsl COXPAHEHUS 370POBbS U COOIIOACHHUS
HOPM 3KOJIOTMYECKOT'0 TIOBEACHUS B OKpY XKarollel cpesie

11.19

PaGortath B rpynme C BBINOJIHEHHEM pPa3IMYHBIX COIHAIBHBIX pOJICH,
IJIAHUPOBATh pabOTy TPYyMIbl, PALIMOHAIBEHO PACTIPEEIsATh 00I3aHHOCTH U
IUIaHUPOBATh JACATCIIBHOCTL B HECTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLICHUBATh BKJAJl KaXJOTO W3 YYaCTHUKOB TPYMIbl B pEIICHUE
paccMaTpuBaeMon mpooOIeMbl




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pa3aejaa IJEMEHTA

IIpoBepsiemble 3J1eMEHTBI COAEPKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHUW A

1.1

®uszuka — Hayka o npupone. Hayunelie meronasl
IIO3HAHMs OKpYyXKarowero mupa. Pomis sxcriepumenTa
U TEOpUU B IIPOLECCE IIO3HAHMS  IPUPOLBI.
DKcnepuMeHT B pusuke

1.2

MopenupoBanue ¢uznueckux  SBJICHUU 51
npoueccoB. Hayunble rumotessl. ®Puszndeckue
3aKOHBI W Teopuu. ['paHUIBl NPUMEHMMOCTH
¢u3nyeckux 3akoHOB. IIpuHIMI COOTBETCTBHS.
Porr w wMecro ¢Qusuku B PopMHUpOBaHUU
COBPEMEHHOM  HAy4YHOM  KApTUHBI MHpa, B
MIPAKTUYECKON AESTENbHOCTH JIIOAEH

MEXAHUKA

KNMHEMATHKA

2.1.1

Mexannyeckoe  nBmkeHHe.  OTHOCHUTEIBHOCTH
MeXaHuyeckoro ABwmxkeHus. Cucrema oTcuéra.
Tpaexropus

[lepememienne, CKOpOCTh (CpemHss CKOPOCTbD,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHNE MaTepUaIbHOMN
TOYKHM, UX MPOEKIHMH HA OCU CHUCTEMbl KOOPAMHAT.
Ciio’keHre nepeMeIeHUH U CI0KeHUEe CKOPOCTEN

2.1

PaBHOMEpPHOE M paBHOYCKOPEHHOE IPSIMOJIMHEMHOE
nBukeHue. ['paduku  3aBUCUMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHUsS, IYyTH U IEepeMELICHUs
MaTEpHUaIbHON TOYKU OT BPEMEHHU

2.14

CBoOogHoe masienne. Y CKopeHrne CBOOOIHOTO
ImaacHUus

2.1.5

KpuBonuneiinoe JIBUYKEHHUE. PaBHOMEpHOE
JBUKEHHE MAaTepUANbHON TOYKU MO OKPYKHOCTH.
VYrnoBasi cKOpoOCTb, JIMHENHAST cKOpOocTh. [lepuon u
yacToTa. LleHTpocTpeMUTEN HOE YCKOPEHUE

TexHudeckue YCTPOﬁCTBaI CIIMAOMCTpP, ABHUKCHUC
CHapsAa0B, HCIIHBIC U pEMCHHBIC IICpCaavYn

[Ipaktrueckue paboTel. M3mepeHne MIrHOBEHHOM
ckopocTH. HMccrnenoBaHue COOTHOLIEHUS MEXIY




MyTAMU, POV ICHHBIMH TEJIOM 3a
MOCJIE/IOBATENIbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHU
IIpU PABHOYCKOPEHHOM JBWKEHUU C HayalbHOU
CKOPOCTBIO, paBHOW HyJ0. M3ydeHue IBUKCHHUS
apuKa B BSI3KOHW >KUAKOCTU. V3ydyeHue ABUKEHUS
Tesa, OPOIIEHHOTO TOPH30HTAIEHO

2.2

JTMHAMUKA

2.2.1

[Ipunmun  otHocutenbHOCTH ["amuines.  IlepBerit
3akoH HprotoHa. lHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. I[TpuHIun cynepno3unyu cuil

223

Bropoii 3akoH HeroTOHA 111 MaTepragbHON TOYKU B
nHeprmansHoil cucteme otcuéra (MCO). Tperwmit
3akOH HbI0TOHA 119 MaTepUaIbHbIX TOYEK

224

3aKkoH BCeMHUpHOTO TsAroteHus. Cuna TAKECTH.
[IepBast kocmuyeckas ckopocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBXKEHUSI M cuiia TpeHus nokos. Koaddumuent
TpeHus. Cuiia CONPOTUBIICHUS NPH JBIKCHUU Teja
B JKUJIKOCTH MJIM Ta3e

2.2.7

[MocTynarensHoe W BpallaTeIbHOE  JIBUKCHHE
abcommoTHO TBEPIOTO Tena

228

MoOMEHT cujIbl OTHOCUTEIIBHO OCH BpallleHUsl.
[nevo cuibl. YciioBHs paBHOBECHS TBEPJOTO TeJia B
nco

229

TexHuueckue YCTPOf/'ICTBaI HNOJIIUITHUKH, IBUXXCHHUEC
HCKYCCTBCHHBLIX CITYTHHKOB

2.2.10

[Ipaktrueckue pabotel. W3yuenue JBUIKEHUSA
Opycka 10 HaKJIOHHOHM IUIOCKOCTH TOJ JEHCTBHEM
HECKOJBKUX cui. MccinenoBaHue 3aBUCUMOCTH CHJT
yOPYTOCTH, BO3HUKAOIIUX B JedopMupyeMoit
MPY>XKUHE M PE3MHOBOM OO0paslie, OT BEIMYUHBI UX
nedopmanuu. MccrnenoBanue yciaoBH paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh BPAILICHUS

23

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

Nmnynsc MaTepUaJbHOM  TOYKH, CHUCTEMBI
MaTepualbHbIX TOYEK. VIMIyJIbC CHIIBI U U3MEHEHUE
HMITyJIbCa TEJIa

232

3akoH coxpaHeHus ummyiasca B MCO. PeakTuBHOE
JBUKECHHE

233

Pabora cumel




234

MontHocTh cHIIbI

235

Kunernueckass »dHeprus MaTepUaJbHOM TOYKH.
TeopemMao KUHETHYECKOM YHEPIUU

2.3.6

[TorenmmanesHas >Heprus. [loTeHunanbHas >HEPrus
YIpyro nedopmupoBaHHON MIPY>KUHBI.
[ToTennuanpHas SHEPTUs TeIa BOJIM3U MOBEPXHOCTH
3emian

2.3.7

IloTeHnnanpHble U HENMOTCHIMAIBHBIE CHIIBL. CBA3b
paboThl HENMOTEHLUHUATIbHBIX CHUJI C HU3MEHEHHEM
MEXaHUYECKOM DSHEPruu CHCTEMBI Tell. 3aKOH
COXpaHEHHs MEXaHUYECKOU SHEPTUU

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239

TexHudeckue  yCTpPOWCTBA:  JABMIKECHUE  PAKeT,
BOZOMET, KOIIEp, IPYKUHHBIN IUCTOJIET

2.3.10

[IpakTrueckue paboThl. M3ydeHue cBsA3M CKOPOCTEH
Tel Mpu Heynpyrom ynape. MccnemoBanue cBs3u
paboThl CHJIBI C W3MEHEHHEM MEXaHWYeCKOU
SHEPruu Teia

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJINMHAMUKA
OCHOBbI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE JBHKEHUE.
Huddys3usa. Xapaktep ABMKESHUS U B3aUMOJEHCTBUS
YaCTUI[ BELIECTBA
Mopnenu cTpoeHusl ra3oB, XHMJIKOCTEH U TBEPABIX

3.1.2 TeJl U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJENIEH

313 Macca MOJIEKYII. Komunuectso BEILIECTBA.
[TocTostnuass ABoraapo

31 314 TennoBoe paBHOoBecue. Temmepatypa u €€

n3mepenue. lllkana temneparyp Llenscus
Mopnens upaeanpHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KMHETHUECKON TEOpUHM UICaTbHOrO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeIHeu

3.1.6 KMHETUYECKOM SHEprum TEIJIOBOTO  JIBUKCHHS
yactul rasza. [llkana remnepatyp Kenbuna

317 VYpaBuenue Kianeilipona — MenzaeneeBa. 3akoH
JanpToHa

118 ["a3oBbie 3akoHbI. M30mpoiiecchl B U1€aabHOM rase ¢

NOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMaA,




n30xopa, u3obapa

3.1.9

TexHUYEeCKHEe YCTPOUCTBA: TEPMOMETP, bapomeTp

3.1.10

[IpakTrueckue paboTel. 3MepeHne Macchl BO3ayXa
B KiaccHOM koMmHaTe. McciieqoBanmne 3aBHCHMOCTH
MEXIy TapamMeTpaMH COCTOSHHS Pa3peKeHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMoauHamuyeckas cucTema. BuyTtpennss
SHEPrus TEPMOAMHAMUYECKON CHCTEMBI U CIIOCOOBI
€€ U3MCHECHUS

322

KonnuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPrusl OHOATOMHOTO UJICATBHOTO Ta3a

3.23

Bunsl TEIIONEePEIaun: TEIUIONPOBOAHOCTD,
KOHBEKLUsA, M3IydeHHe. TeruloéMKoCTb  Tela.
VYnensHas  TemIOEMKOCTh  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIONEpeade

324

IlepBbii  3akoH TepMoaMHAMMKHU. IIpumeHeHune
IIEpBOTO 3aKOHA TEPMOJUHAMUKHU K HM30IPOLECCAM.
I'paduueckas uHTEpHIpeTanus paboTh raza

325

Temnnossie MAalIUHbI. [TpuHIMTIBL TEUCTBHUS
TeIyIoBeIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIIOBBIX MamuHax. Koaddumuent mone3Horo
nevictBus (naee — KI1J) termoBoit Mmamunbl. [{ukin
Kapno u ero KIIJ|

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
MpOLECCOB B MNpUpPOAE. TemIoBble JIBUTATEIU.
DKOJIOTHYECKUE MPOOIEMBbI TETUIOIHEPT € TUKH

3.2.7

TexHuueckre yCTpOMCTBA: IBUTATENb BHYTPEHHETO
CropaHu, 6BITOBOI71 XOJIOAWJIbHUK, KOHAUITUOHCD

3.2.8

[Ipaktuyeckue paboTel. M3MmepeHue yIenbHOM
TEIUIOEMKOCTH

3.3

AT'PETATHBIE CO

CTOSAHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpa3zoBanne u kouaeHcanus. Mcmapenue u
KWIIeHUEe. YJelbHas TeIuloTa MapooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBICHHUS

332

AOCONIOTHAs U OTHOCUTEIIbHAS BIAKHOCTh BO3/yXa.
Hacsimennslii nmap

3.33

Teépnoe Tteno. Kpucrannmuueckue u amopdHbie
Tesa. AHM30TPONUS CBOMCTB KpUCTAIUIOB. JKuakue
kpuctaibsl. CoBpeMeHHbIE MaTeprabl

334

[InaBneHue M Kpucraumsanus. Y enbHas TEIUIOTa




iasnenus. Cyonumanus

3.3.5 YpaBHeHHE TEIIOBOTO OanaHca
Texnuueckue yCTpoOiicTBa: TUTPOMETDP u
13.6 TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOTYUYECHHS
o COBPEMEHHBIX  MAaTepuaoB, B TOM  4YHCJE
HaHOMAaTepHUaIoB, U HAHOTEXHOJIOTUH
337 [Ipaktuueckne paboThl. V3MepeHHE BIAXHOCTH
o BO3/IyXa
4 OJIEKTPOAUHAMUKA
DJIEKTPOCTATUKA
411 DnekTpu3anus Tell. OJeKTpudeckuil 3apsa. JIBa
o BHJIA DIIEKTPHYECKUX 3aPSI0B
4.1.2 [IpoBOIHMKY, IUBIIEKTPUKH U MOIYIPOBOJHUKH
4.13 3aKOH COXpaHEHMs IEKTPUUECKOI0 3apsiia
4.14 BzaumoperictBue 3apsinoB. 3akoH Kynona
DneKTpruuecKoe ToJe. HanpsixéHHOCTD
4.1.5 3JeKTpUYecKoro mnojs. I[IpuHUIMN Cyneprno3uLuH.
JInHuM HaNPSHKEHHOCTH AJEKTPUUYECKOTO MO
416 Pa6ora cui 3EKTPOCTATHYECKOTO HOJIs.
o IMoTenmman. Pa3HOCT MOTEHIIUATIOB
4.1 [IpoBoIHMKM ¥  JUPJEKTPUKHM B  IOCTOSHHOM
4.1.7 3JIEKTPUYECKOM noJe. JusnexkTpuyeckas
MIPOHUIIAEMOCTb
DnexkTpoéMkocTh. KonaeHcaTtop. DIeKTpoEMKOCTh
4.1.8 IUIOCKOIO KOHJAEHCATOpa. JHEPrus 3apsKEHHOTo
KOHJ/IEHCaTopa
Texnuueckue YCTPOWCTBA: 3JIEKTPOCKOII,
419 IIEKTPOMETP, AIEKTPOCTATUYECKAS 3aIluTa,
o 3a3eMJICHHE  AJIEKTPONpUOOpOB,  KOHJEHCATOp,
KCEPOKC, CTPYHHBIN IPUHTEDP
4110 [IpakTnueckue paboTHL. N3mepenune
o DIIEKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcaous CYILIECTBOBaHUS MMOCTOSTHHOTO
4.2.1 3JeKTpUudecKoro Toka. Mcrounuku Toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
4.2.2 Hanpsioxenue. 3akon OMa 17151 yyacTka 1[enu
473 DneKkTpuuecKoe CONPOTUBIICHUE. VY nenbHoe
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBatenbHOE, MapalieIbHOE, CMEIIAaHHOE




COCANMHCHUEC ITPOBOJHUKOB

4.2.5

Pabora »snexktpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBkymas cwia (ganee — DOJC) wu
BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa.
3akoH OmMma TUTST TTOJTHOM (3aMKHYTOM)
3NeKTpUYecKoi enu. KopoTkoe 3aMbikaHne

4.2.8

DNEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTD

429

DJeKTpuyeckuii TOK B  BakyyMme. (CBolcTBa
OJICKTPOHHBIX ITYYKOB

4.2.10

[MonmynpoBonuuku. CoOCTBeHHass U TMpPUMECHas
MPOBOJMMOCTh TOJYyIPOBOJHUKOB. CBOMCTBa p-n
nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI

4.2.11

DNeKTpUYECKUM TOK B DIIEKTPOJINTAX.
DNEKTPOIUTHUYECKAS JUCCOLUALIUSA. DIEKTPOIIN3

4.2.12

DJIeKTpUYeCcKuil TOK B razax. CaMOCTOSATENbHbIA U
HECAMOCTOSTEIbHBIM  pa3psia. Pasznnunple  THIBI
CaMOCTOSITENBHOTO pa3psana. Moisnus. [Tnazma

4.2.13

TexHuyeckue yCcTpOWCTBA: aMIEpPMETpP, BOJBTMETD,
peocTar, UICTOYHUKU TOKa, AJIEKTPOHATPEBATEIIHHbIC
PUOOPHI, 3JIEKTPOOCBETUTEIILHBIE pUOOPHI,
TEPMOMETD COINPOTUBIICHUS, BAaKyyMHBIH JUOI,
TEPMHCTOPHI u (hoTOpE3UCTOPHI,
MOJTyIPOBOTHUKOBBIH THOJI, TalbBaHUKA

4.2.14

[Ipaktrueckue paboTel. M3ydeHHe CMENMIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucrouHMka TOKa M €ro
BHYTPEHHETO CONPOTHUBIICHUS. HaGnronenue
ANEKTPOIIN3a

11 KUIACC

Kon Koanposepsiemoro

pasaejaa JIEMEHTAa
4

IIpoBepsiemble 3JIeMEHTHI CO/IEP:KAHUS

OJIEKTPOJJMHAMUKA

MATI'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHAS MHAYKIWA

4.3

4.3.1

IlocTostHHEIE MAarHUTEL. B3aumonaericTBue




IIOCTOSSHHBIX MarHuToB

MarnutHOe 1nosie. BEeKTOp MarHuTHONW WUHAYKLUH.
IIpunuun cynepnosunyy. JIMHMM  MarHUTHOM

4.32 MHAyKIuy. KapTuHa TuHU MarHUTHOW MHIYKIIUU
TOJISI TOCTOSTHHBIX MarHUTOB
MarunuTHOe 1oJsie MpoBOJHUKA ¢ TOKOM. KapTuHa
JUHUN MOJS IJIMHHOTO MPSAMOrO0 IPOBOJHUKA U
433 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. Omnweir  Opcrena.  BzaumoneiicTBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Ammepa, €€ MOyJib U HAlPaBJICHUE
Cuna JlopeHma, €€ MOJyJdb U HalpaBJCHUE.
4.3.5 JIBM)KeHHE 3apsyKEHHOM 4YacTHLBI B OJHOPOJIHOM
MarHuTHoM noJie. PaGota cuiel Jlopenia
43.6 SIBlIeHUE DIEKTPOMATHUTHON UHIY KLU
4.3.7 [ToTok BekTOpa MArHUTHON MHIYKIIMH
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
. uHaykiun Oapanes
Buxpesoe anextpudeckoe nose. DJIC uHayKIuu B
4.3.9 IIPOBOJHMKE, JBMXKYLIEMCSl IOCTYINATEIbHO B
OJIHOPOJTHOM MarHUTHOM T0JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTh. fBnenue camounaykuuu. IJ1C
o CaMOMHIyKIIUH
4.3.12 OHeprusi MarHUTHOT'O I0JIs1 KaTyIIKH C TOKOM
43.13 DJIEKTPOMArHuTHOE TOJie
TexHu4eckne ycTpoucTBa: MOCTOSIHHBIE MArHUTHI,
4.3.14 JJIEKTPOMATrHMTHI, JJIEKTPOJABUraTENb, YCKOPUTEIN
AJI€MEHTAPHBIX YACTHILI, UHIYKLIUOHHAS M€Yb
[Ipaktueckue paboTel. M3ydeHne MarHUTHOTO
MOJIsl KaTyluIku ¢ TOKOM. MccnenoBanue nencTBus
4.3.15 MIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue — sBIEHUS — DIIEKTPOMArHUTHOM
UHIYKLUU

5 KOJIEBAHUSA U BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A
KonebarenpHast cucrema. CBOOOIHBIE KOJIEOaHUSI.
51 5.1.1 ["apmonnueckue konebanws. Ilepwon, dactora,
' aMIIuTy1a 1 (haza KoseOaHuit
5.1.2 IIpyxvHHBIN MagTHUK. MaTeMaTH4EeCKUN MasTHUK
5.13 YpaBHeHue rapMOHUYECKUX KoJieOaHui.




KI/IHeMaTI/ILIGCKOCI/I JANHAMHNYCCKOC OIIMCAaHHUC
KOJIE0ATETLHOTO ABUKEHUS

IIpeBpaienue »HEpruM NpU TapMOHUYECKHUX
koneOanusax. CBs3p  aMIUTUTYABl  KojeOaHMi
UCXOJHOW BEJIMYUHBI C aMIUIUTYJaMU KoJeOaHHi
€€ CKOPOCTH U YCKOPEHUSA

KonebarenbHblii KOHTYP. CBoOonHbIE
AIIEKTPOMAarHUTHbIE KOJE€0aHWS B  HICATBHOM
KOJIeOATeTbHOM ~ KOHTYpe. AHAJIOTHUS  MEXIY
MEXaHUYEeCKUMU U AJIEKTPOMArHUTHBIMU
kosebanusamu. @opmyna Tomcona

3aKOH COXpaHEHHWsS OSHEPruM B  HJICATBHOM
KoJieOaTeIbHOM KOHTYPE

BeiHyX1€HHBIE MEXaHUYECKHE KOJICOaHHUs.
Pesonanc. Pe3oHaHcHas kpuBas. BbIHY>XIEHHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHMs.

[lepemennsblit Tok. CHHYCOUJANbHBIN IEPEMEHHBIH
TOK.

MoIIHOCTh NEPpEMCHHOT'O TOKa. AMHJ’II/ITYI[HOG 151
ﬂCﬁCTBYIOIHeC 3HAYCHHE CUJIbI TOKA U HAITPSAXKCHUA

5.1.10

Tpanchopmarop. IlpousBoacTBo, mnepemada u
notpebeHue 3JIEKTPUUYECKON SHEPTHH.
DKOJIOTUYECKUE  PUCKU MpU  MNPOU3BOJICTBE
ANEKTPUYECKOM SHEPTUU. Kynstypa
HCIIOJIH30BAHUS AJICKTPOIHEPTUU B TIOBCETHEBHOM
KU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceifcmorpad,
AIIEKTPUYECKUI 3BOHOK, JTMHUM JJIEKTponepesad

5.1.12

[IpakTuueckue paboThI. Uccnenoanue
3aBHCUMOCTH MEPHO/Ia MAJIbIX KoJIeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH W MAacChl Trpy3a.
HccnenoBanue mnepeMeHHOro TOKa B IENU U3
MOCJIEJIOBATENIbHO COEIUHEHHBIX KOHJIEHCATOpa,
KaTYIIKUA U Pe3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnueckue BOJTHBI, YCIIOBHS

591 pacmpocTpaHeHus. [Tepuon. CkopocTb

o pacrpoCcTpaHeH s U JTHHA BOJIHEIL. TlonepeduHblie 1
MIPOJIOJIbHBIC BOJIHBI

597 HNuTepdepennus u nudpakius
o MEXaHUYECKUX BOJIH

523 3Byk. CkopocTb 3ByKa. I'poMKoCTh 3ByKa. BricoTa




ToHa. TemOp 3ByKa

524

3H€KTpOMaF HUTHBIC BOJHBI. Y CIIOBUS H3JIIYyUYCHUSA
3JIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTtanus
BekTOpoB E, B 1 v B 3J€KTpOMAarHUTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KCHUE,
IIPEJIOMJICHUE, noJIsIpu3anus, nudpakuus,
uHtepdpepeHys. CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxkana 53yeKTpOMarHuTHBIX BOJH. lIpuMmeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpyuHuMIIBI ~ pagMOCBSI3W U TENEBUACHHUS.
Panuonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKpYXKaroIIei Cpeapl

528

TexHuueckue yCTpOIiCcTBa: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas JHArHOCTHKA B
TEXHUKE U MEIQULHHE, pajap, paJluONpPUEMHUK,
TeJIeBU30p, aHTeHHA, Tenedon, CBU-meun

53

OIITUKA

5.3.1

[IpamonuHeliHOE  pacnIpoOCTpaHEHUE CBETa B
oagHopoHOu cpene. JIydu cBeta

532

OtpaxeHue cBeTa. 3aKOHbl OTPAXXEHHUsI CBETA.
[TocTpoenne n300pakeHMid B ITIOCKOM 3epKaje

5.33

[Ipenomnenue cBeta. 3aKOHBI IPEJTOMIICHUS CBETA.
AOCOIIOTHBIN MTOKa3aTeNb NPeJIoMIIEHUs

534

[lonHoe BHyTpeHHee oTpaxenue. IlpenenpHbii
YT0JI MOJTHOT'O BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcus cera. CioxHbIl cocTaB 0€JI0ro cBeTa.

[BeT

53.6

Cobuparoiue U pacceuBarolue TUH3bL. ToHKas
nrH3a. DOKYCHOE pacCTOSIHUE U ONTHUYECKas Cuiia
ToHKOM nuH3bL. [locTpoeHue u3z00paxeHuil B
COOMpAIONINX M pacCerBarONINX JMH3aX. DopMyia
TOHKOM JIMH3EL. Y BeJIMUCHHE, JaBaeMOe JIMH30M

5.3.7

[Tpenensr NPUMEHUMOCTH reOMeTpPUYECKOMN
OTITHKH

53.8

Wutepdepenmust ceeta. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOJIr01eHUS MaKCUMYyMOB u
MUHMMYMOB B HMHTEp()EpPEHIIMOHHON KapTHUHE OT
JIBYX CHUH(a3HBIX KOT€PEHTHBIX HICTOYHUKOB

539

Hudpakmus ceta. JudpakimuonHas pemeTka.




VYcnoBue HaOIOEHUS TJIaBHBIX MAKCUMYMOB IIpU
NaJeHUM  MOHOXPOMAaTHMYECKOIO0  CBeTa  Ha
JU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cBeta
TexHuueckne YCTPOKWCTBA: OYKH, ayna,
5311 ¢doroanmapar, IIPOEKIIMOHHBIN anmapar,
o MHUKPOCKOII,  TE€JECKOIN, BOJOKOHHAasi OINTHKA,
JU(pPaKLUOHHAS PEeIETKA, TOISIPOUT
[IpakTnueckue pabotbl. M3mMepenue mnokazatens
5312 MPEJIOMIIEHHUS. UccnenoBanue CBOICTB
o n300paxkeHuil B nuH3ax. HaGmonenue nucnepcuu
cBeTa

BJIEMEHTHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuwb MIPUMEHUMOCTH KJIACCUYECKOUN
MexaHukH. [locTynarsl TEOpUM OTHOCHUTEIBLHOCTH:
WHBAPUAHTHOCTh MOJIYJSl CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHINTEITHA

6.2

OTHOCUTEIIFHOCTD OITHOBPEMCHHOCTHU.
3aMe,IlJ'ICHI/Ie BPEMCHU U COKpAIICHUC MJIMHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIBI

6.4

Cesi3p  Macchl C DHEPrME M UMILyJIbCOM
CBOOOJIHOM YaCTHUIIBI. DHEPrusi MOKOsi CBOOOIHOM

HaCTHUIIbI

KBAHTOBAS ®U3UKA

7.1

3JIEMEHTEI KBAHTOBOM OITTUKN

7.1.1

@oronel. ®opmyna Ilnanka cBs3u dHepruu
¢doToHa € ero 4YacTOTOW. ODHEprusi U MMILYJIbC
dboTona

OtkpeiTue u uccienoanue ¢porodddexra. OnbITh
A.I'. CtoneroBa. 3akoHbl (hoTodPdexTa

VYpaBHenne OunmTeitHa i Gorodddexra.
«KpacHnas rpanuna» poroaddexra

7.1.4

JaBnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5

XUMHAYECKOE JICHCTBUE CBETA

Texunueckue YCTPOWCTBA: ($hoTOdIEMEHT,
dboTonaTunK, CoTHEUHAs OaTapes, CBETOINO]T

7.2

CTPOEHUME ATOMA

7.2.1

Monaens aroma Tomcona. OmnbiTel Pe3epdopaa mo
UCCIIeI0OBaHUIO CTpoeHus aroma. [lnanerapHas
MOJIeJIb aTOMa

722

Iloctynmarer bopa. HM3nmyueHue u morsounieHue




(OTOHOB MpU NEPEexXo/e aromMa C OJHOIO YpPOBHS
SHEpruM Ha Jpyroil. Buasl cnexktpoB. Cnexktp
YPOBHEW dHEPIrUM aTOMa BOAOPOJA

7.2.3

BonHoBbie cBolicTBa yactuil. Bomubel ne bporins.
Kopnyckynspao-BoiaHoBo# nyanusm. dudpakuus
3JIEKTPOHOB Ha KpUCTAJIIaxX

7.2.4

CrnoHTaHHOE W BBIHYXKJCHHOE  HU3JIyYCHHE.
Y cTpolCTBO U PUHIIKIT PaOOTHI Jiazepa

7.2.5

TexHudeckne yCTpOMCTBA: CIIEKTPAJIBHBIN aHAJIN3
(cekTpockomn), J1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

ITpakTnueckue paboThI. Habmtonenue
JIMHEMYaTOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIIOACHUS 51 perucTpanuu
JJIEMEHTaPHBIX YaCTHL]

7.3.2

OtkpeiTe paguoaktuBHOCTH. OnbIThl Pesepdopaa
M0  ONpEACNICHUI0 COCTaBa  PaJIMOAKTHBHOTO
usnyuenusi. CpoiictBa anbda-, Oera-, ramma-
u3nydeHus. BnusHue painoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl

7.3.3

OTtkpbiTHE TpOoTOHA M HeWTpoHa. HykioHHas
Mozens sapa lelizenOepra — HMBaneHko. 3apsa
anpa. Maccosoe uncio anpa. M3oronst

7.3.4

Anbda-pacniazi. DIEKTPOHHBIH M TO3UTPOHHBIN
OeTa-pacma. lNamma-uznyuenue. 3akoH
paavoaKTUBHOTO pacnaja

7.3.5

DHeprusi CBsA3HM HYKJIOHOB B siJipe. SIIepHbIC CUIIBI.
HedexT maccer sapa

7.3.6

Snepnsle peakuuu. [leneHue u CUHTE3 sSAEP

7.3.7

SnepHblii  peaktop. TepMosnepHBIM  CUHTE3.
[TpoOnembl U MEPCHEeKTUBB! AIEPHOM 3HEPTreTHKH.
DKOJIOTUYECKHUE ACTIEKTHI SACPHOU SHEPreTUKU

7.3.8

OnemeHTapHble 4YacTUlbl. OTKPBITHE MO3UTPOHA.
@yHaaMEHTaIbHbIE B3aUMOJEHCTBUS

7.3.9

TexHuueckue yCTpOWCTBA: JO3UMETP, Kamepa
Bunecona, sinepHblil peaktop, aToMHas bombOa

7.3.10

[Ipaktudyeckue pabotbl. McciemoBaHue TPEKOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nus, sipKue 3BE3JIHI,
IUTAHETHI, UX BUJIMMOE JBUKEHHE




8.2

Conneynas cuctema. [lnaHeTsl 3eMHOH TpyIIIBI.
IInaHeTBI-THTAHTEI U WX CIIYTHHUKH, KapJIUKOBBIC
11a"eTsl. Manble Tesa CoJHEYHON CUCTEMBI

8.3

Connne, ¢orochepa m armochepa. ComHeunas
AKTUBHOCTDH

8.4

HcTtounuk sHeprun CosHIA U 3BE3 ]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TEeMIIepaTypa, 170:¢
B3aUMOCBsA3b. [[narpaMma «CeKTpaJIbHbIA KJIacC —
CBETUMOCTD). 3BE3 1B TJ1aBHOU
MOCJIEIOBATENIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB)» JUISL 3BE3N rJ1aBHOM
MOCJIEI0BATEIIbHOCTH

8.6

Buytpennee ctpoenue 3BE31. CoBpeMeHHbIE
NPEACTaBICHUSI O MPOUCXOXKIECHUU U HBOJIOLUU
CouHiia ¥ 3BE311. DTamnbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama [Manaktuka. CrnupanbHas
CTpYyKTypa ['anakTuku, pacupeneneHue 3BE31, ra3a
u neimi. Ilonoxenne u nuxenue ConHua B
INanakTuke. ITnockas u chepuyeckas MoJCUCTEMBI
I"amakTrku

8.8

Tunel ramakTuk. PaguoramakTMky M KBa3aphbl.
UYEpHble AbIPHI B sIpax TallaKTUK

8.9

Bcenennas. Pacumupenue BceenenHol.  3akoH
Xabb6ua. Pazberanue ranaktuk. Bo3pact u panuyc
Bcenennoi, teopuss bosbmoro B3peiBa. Moznens
«ropsiueil Beenennoin». Peaukrosoe usinyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
Meraranakruka. Hepeménnsie po0IEMbI
aCTpOHOMHUU




INPOBEPSEMBIE HA EI'D 110 PU3UKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHHUAA OCHOBHOM OBPA3OBATEJIBHOM
NPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHMSI

IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJIbTaTaM 0CBOEHHS
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

CchopMupoBaHHOCTh yYMEHHUH pacro3HaBaTh (HU3UYECKHE SBICHUS

(mporeccsl) U OOBIICHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

BHaIIeHI/Ie OCHOBOIIOJararommuMmn (1)H3H‘{CCKI/IMI/I IIOHATHUAMU n

BEJIMYMHAMH, XapaKTEPU3YIOIMMH (PU3NYECKHE IPOIIECCHI

ChopmupoBaHHOCT, yMEHHI MPUMEHSITh 3aKOHBI KIACCUYECKOM
MEXaHUKH, MOJIEKYJIAPHOU (1176371931 u TEPMOJIUHAMUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOU (U3WMKH IS aHajdu3a U OOBSICHEHUS
SIBJIEHU MUKPOMHpA, MAKpOMHUpa M MEraMupa, pas3jindarh YCIOBHS
(rpanHuIBl, 00JaCTH) MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, TOHUMATH
BceoOImii xapaktep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTH
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB; AaHAJIM3UPOBATH (PU3UUYECKHE
MPOLECCHl,  HCHOJIb3YS  OCHOBHBIE  TMOJOXEHUSA, 3aKOHbI U

3aKOHOMCPHOCTH

CopMUpPOBAaHHOCTh YMEHHS pa3InyaTh YCJIOBHUS MPUMEHHUMOCTH

Moene PU3NIECKUX TE U MPOIIECCOB (SIBICHH )

CdopMupoBaHHOCT YMEHHMsI pelniaTh pacu€THBIE 3a7a4dl C SBHO
3aITaHHOW W HESIBHO 3aJJaHHON (hU3MYECKOM MOJIEIbI0: Ha OCHOBAHHH
aHaJM3a YCJIOBHs BHIOMpaTh (PU3MYECKHE MO, OTBEUYAIOIINE
TpeOOBaHUSAM 3aa9U, TPUMEHATHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTyJdaThl  (U3WYECKMX  TEOpPUH  TPH  HCIIOJIH30BAHHUH
MaTeMaTHYEeCKUX METOJIOB PEIICHUs 3a/Jad, MPOBOJUTH PACUEThI HA
OCHOBAaHWUHW WMEIONINXCS JIAHHBIX, aAHAJIU3UPOBATh pE3yJbTAaThl H
KOPPEKTUPOBaTh ~ METOJbl  pEHIEHUsT C  Y4YETOM  MOJYyUYEHHBIX

pe3yabTaTOB

Pemrate kayecTBEHHBIE 3a7aud, TpeOyloMe NPUMEHEHHs 3HAHUU U3
pa3HbIX pa3lesoB MIKOJIBHOTO Kypca (M3MKH, a TaKkKe HHTErpaluu
3HAHUM W3 JPYTUX I[PEIMETOB E€CTECTBEHHOHAy4YHOrO0 LIMKIIA:
BBICTPAMBaTh JIOTHUYECKYIO LENOYKY pacCykIACHUHM C OINOpoM Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/IBI/I‘IGCKI/IQ SABJICHUA




BJ'Ia}IeHI/Ie OCHOBHBIMHU METOJaMU Hay4YHOIr'o II03HaHUA,
HCIIOJIB3YCMBIMHU B (i)I/ISI/IKeI MMpOBOAWUTL IIPSAMBIC KW KOCBCHHBLIC
U3MepeHus: (PU3NYECKUX BEJIWYWH, BHIOWpAs ONTHUMAJIBHBIA CIIOCO0
WU3MEPEHUsSI W HCIIOJIb3Ysl U3BECTHBIE METOMBI OIEHKH IOTPEIIHOCTEH
U3MEPCHUH, TMPOBOJUTH HCCICIOBAHNE 3aBUCHMOCTEH (U3NICCKHUX
BEJIMYMH C UCIOJB30BAHUEM TMPSAMBIX H3MEPEHHU, OOBSICHATH
MOJTYYCHHBIC PE3YJIbTaThl, HCIONB3Ys (PU3MYECKHE TEOPHH, 3aKOHBI U
TIOHSTHS, W JIEJIaTh BBIBOJIBI, COOJIIOIATh MpaBmiia 0€30MacHOTO Tpyaa
NIPY TIPOBEICHUH MCCIICIOBAHUN B paMKax y4eOHOTO DKCIEpUMEHTa U
y4e0HO-UCCTIeIOBATENbCKOM  JESITENIbHOCTH € HCHOJIb30BAaHUEM
IU(GPOBBIX  U3MEPUTENBHBIX  yCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHHUS

ChopmupoBaHHOCT, ~ yMEHMH  aHAIW3UpPOBaTh M OLICHUBATH
MOCNECTBHs OBITOBOIM M MPOU3BOJCTBEHHOU NEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOU C (PU3NYECKUMHU NPOIeCcCaMH, C MO3MIUN HKOJOTHUECKOU
0e30MacHOCTH; MPEACTABIECHUN 0 paLroOHaIbHOM
MPUPOJAOINOJB30BaHUM, &  TaKXKE  Pa3yMHOM  HCIOJIb30BAHUU
JOCTH)KCHUM HAyKM M TEXHOJOTHM JUIsl JAaJbHEUIIEro pa3BUTHUS

YeJIOBEYECKOr0 00IIeCTBa

OBnazieHne pa3NUYHBIMH CIIOCOOaMU  paboTel ¢  WHPOpManuei
(GU3NYEeCKOTO  CONEpXKaHMA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTHU NOJyyaeMoil nudopmanuu
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ChopMUpOBaHHOCTP ~ YMEHHM  NPUMEHATH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUU W 3aKOHBI [IJIsl aHalIu3a W
00bsicHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOANIMX Ha 3