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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpamMmel, mpencraBieHHEbx B @I'OC COO, a takke ¢ ydéroMm denepalbHONH paboueit
nporpaMMbl Bocniutanuss v Konuenmuu npenojaBaHusi yueOHoro mnpeamera «®dusmuka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh H3YUYEHHUS TEM U pa3lesioB y4yeOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJAEpKaHUM, OOIIel cTpaTerun oOy4yeHHs, BOCIUTAHUS U Pa3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIIET pealu30BaTh 3aadu
npodeccnoHaIbHON OpUEHTAlUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHS] CBOUX
UHTEJJIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOyJaromumcsi, KOTOpbIe
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme mo Qusuke ompenensioTcs MIaHUpYeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HayduHO-MeTo1010THUeCcKO OCHOBOM sl pa3paboTKU
TpeOOBaHMH K JIMYHOCTHBIM, METANpPEIMETHBIM U INPEIMETHBIM pe3yibTaTaM oOydaroIuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOJ€HHOM YypOBHE, B TOM
qucye PeIMETHbIE pe3yibTaThl [0 roJjaM 00yUYeHHUs;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUMX IPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusuka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPO/Ibl, BBICTYIIAsl B KAUECTBE y4EOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarollleM MUpe.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPA3yOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U SABJICHUN, U3ydaeMbIX
XuMuel, ouonoruelt, guznyeckoi reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIOJyYEHHs] HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIH METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIIEe0BaHUI.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (DU3UKHU, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoiui nanpagnennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
UCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JecTBYyIomiero (akropa
yueOHOro mpouecca. [l yrayOGnéHHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTANbHBIE YYEHUYECKHE OTBIThI IpHU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOXHBI JiBa crioco0a peanuzanuu (U3MYECKOTo MpakTHUKyMa. B mepBoM ciydae mpakTUKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
nmabopaTopHbIX paboT, KOTOPBIE MPOBOJIATCS B Ipoliecce U3ydeHus paszzaena (temsi). [lpu stom
moJ paboTaMu MPaKTUKyMa MOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil MHCTPYKLUU.

B nmporpamme 1o ¢usrke cucteMa yueHHUYECKOT0 SKCIEPUMEHTA, J1a0OpaTOPHBIX paboT 1
MPaKTUKyMa MpPeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKH Ui 3TUX BUAOB YUYCHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU O0Opa30BaTEIbHOTO Ipollecca MUCXOAS U3
OCOOCHHOCTEIl MOYPOYHOIO TUIAHUPOBAaHUS M OCHamlleHus KaOuHeta ¢usuku. [lpu sTOM
obOecrieunBaeTcs OBJaJieHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
WU3MEpEeHUs, UCCIENOBaHUS 3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3aaad. IIpu atom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfiesia Kypca, TaK U MHTErpUpys NPUMEHEHHE 3HaHWM U3 pa3HbIX pa3nenoB. [l
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanusmMu PI'OC COO k MaTepuHabHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
($U3MKK TODKHO OBITh HE00X0AUMOE JTab0paToOpHOE 000PYI0BAHHE IS BBIOJHEHHS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00€CHeuYMBAET MOCTAHOBKY IIEPEUUCIIEHHBIX B IPOrpaMMe IO
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JlaGoparopHoe o0opynOBaHHE JUIsl YYEHHMUECKUX MPAKTUYECKUX padoT (opMmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHUH.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJe TMO3HaHus U  (opMHpOBaHHE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHUe YMEHHMH OOBSCHATH SIBJIEHUS C UCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUHA U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBSI3aHHBIX C (U3UKOHM, IMOArOTOBKA K JalbHEileMy OOy4eHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpUOOpeTeHNe CUCTEMbl 3HaHMH 00 OOmWUX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISL IPUHATHUS IPAKTUUECKUX PELICHUN B IOBCEIHEBHOM KU3HM;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

NOHUMaHUe (PU3MUECKUX OCHOB M TPHUHLMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB WU
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHaIW3a M MHTepHpeTanuy HWHPOpMaluu, ONPEAETIeHUs JI0CTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHM JUIsl Pa3BUTUS YMEHHMH NPOEKTHO-HCCIIEA0BATEIBCKOM, TBOPUYECKOM
NeATeNbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH YpOBEHb HW3YYCHHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOn€HHBIA YpOBEHB) HAa YPOBHE CPEIHETO 00IIeTo 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JETaeT BHIOOp MPOBEACHHS JIAOOPATOPHBIX paboT H
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHelii MeToa MO3HaHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0bl n3MepeHus (U3NYECKUX BEIHMYUH (QHAJIOTOBBIE W IH(POBBIE W3MEPUTEIHLHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BEITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, UIeaTbHAs KUJIKOCTh, UACAIBHBIN ra3, TOUeUHBIN 3aps). [ unoresa. duznueckuil
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HampsDKEHUS B 1€ TMOCTOSIHHOTO TOKa IMpPHU TMOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYHH ITPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLIUHU HA OCH CHCTEMbI KOOpAuHAT. CII0’KEHHE NEePEMEILECHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHENHOE JBIKEHHUE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IYTH MaTepUalbHOW TOUKH OT BPEMEHU U UX TpapUKH.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTU U YCKOPEHMsI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

Kpuonunelinoe nBuxeHue. J[BUKeHUE MaTeprUaibHON TOUKH 10 OKPYKHOCTH. YTJIOBasi U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHudyeckne yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NTepeJaul, CKOPOCTHbIE TU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBanue IBUKECHHIA ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme YriI0BOH CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPE/IETICHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHUs TpH MPSIMOJUHEHHOM PABHOYCKOPEHHOM JIBIDKEHHUH  IIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3ydenne nBuxeHUs Tena, OpOLIEHHOro ropu3oHTanbHO. [IpoBepka rumoressl o MpsMoi
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTBIO TOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TepHOJa OOpalieHHs] KOHHYECKOTro MasTHHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiu Cui.

Bropoii 3akon HproTOHA 1719 MaTepuaIbHOM TOUYKH.

Tpetuii 3akoH HeloTOHA 119 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaguueckoi MUpOThl. JIBMKeHHEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunument tpenus. Cuna conpoTHBIIEHUS NPU IABMXKEHUU Tella B KHIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHMATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIONIEH MPUITOKEHHBIX K T€NY CHJI C IPOU3BEICHUEM MACCHI TEJa
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena nmpu yckopeHHOM MOABEME U Ma/ICHUH.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THMOTE3BI O HE3ABUCUMOCTH BPEMEHU JBMIKEHHUs OpyCKa IO HAKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JETKuil OJI0K.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYNBOE, O€3pa3IMuYHOE PABHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeENa, UMEIOLIEr0 OCh BPAILlCHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTepralibHOM TOYKH, CUCTEMBI MaTEpUaNIbHBIX TouyeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCAa B HEHTPAJIbHBIX MOJISX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHunaneHble U HEMOTEHUMANbHbIE CcUibl. [loTeHnuanbHas sHeprus. [loTeHnumanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKOpocThb. TpeTbst KoOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHymim i WACAIBHOM MKUJKOCTH Kak CJIEACTBUE 3aKOHA COXPaHECHUS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIHMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomesl, npaKmuKym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHM.

H3MepeHne KWHETUYECKOW YHEPTUM TeJIa 0 TOPMO3ZHOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/JasipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
YacTull BeniecTBa. MoJienn CTpOCHUs Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenbp uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU: YacTHIbl Tas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYECTBOM BeriecTBa. [ paduueckoe mpeacTaBieHne U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MNoCTynaTelbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOI TEOpUU UACATBHOIO ra3a).

Cesi3p  aOCONIOTHOM  TeMIiepaTypbl TEPMOJAWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckue yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, Oapomerp,
[10JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIL BEILIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u riccnenoBaHne U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKkmuxym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyenne wu3zoTepMHuecKoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTO Mpoiecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBUM  JJIA
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBl KaK CPEJHUE 3HAYCHMS BEJIMYMH, ONMMCHIBAIOIINX €€ COCTOSIHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeaqpbHOrO rasa B TEPMOJAMHAMUKE — CHCTEMa YpPAaBHEHHWI: YypaBHEHHUE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMouHaMuKe. Beruncienue padboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra cropanus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[TepBrIif 3ak0OH TepMoAUHAMUKU. BHyTpeHHsist sHeprus. KonmnyecTBo TeroTsl u paboTa
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMIeparypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOAHOrO Teida K Oosiee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII/. Hukn Kapho.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJOJMIBHUK, KOHIUIIMOHED,
JTU3ENbHBIA U KapOIOpaTOpPHBIA JIBUTaTeld, IapoBas TypOMHA, TMOJYYCHHE CBEPXHU3KHX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe oruuso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHON TEIIOEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUHU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcanusa. VcnmapeHue © KumneHWe. YeiabHas TeIioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Tapbhl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUSI OT AABJICHUS B )KUKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmarnuu tBEpHOTO Tena. Pacrtsokenune m cxarue. Cnsur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruu B (a30BBIX EPEXOAaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOoCcTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre yCTpOCTBA UM  TEXHOJOTUYECKHE IMPOILECChl: JKUIKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBneHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl IapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOJHWKM, IUAIIEKTPUKH M MOJYIPOBOJHHMKH. OJIEMEHTApHBIA 3JIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

Hamnpspxkéaaocts  anektpuyeckoro mojist. [IpoOHbId 3apsn. JluHuM  HanpsHKEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIpSIKEHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenunan
ANEKTPOCTATUUECKOr0 ToJsA. CBsA3b HANPSHKEHHOCTU MOJISI M Pa3sHOCTH IMOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[lone toueunoro 3apsiaa. Ilome paBHOMepHO 3apsbkeHHOUM cdepbl. Ilone paBHOMEpPHO
3apshkeHHOro mo o0bEmy miapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM MoJ€e. J{uaneKkTpuieckas MIpoOHUI[aeMOCTh BEIIECTBA.

Konpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[lapannensHoe  coenuHeHue  KoHAeHcaTopoB.  [locnenoBarenpHOE — COEOMHEHME
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKEeHME 3apsyKEHHON YacTULIBI B OJJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE AIIEKTPONIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban e
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpoiCTBO U ACMCTBHE KOHJEHCATOPA MOCTOSHHON U EPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUs
CBETO/INO/1A.

N3ydeHnne nmpoTekaHus ToKa B IIETH, COJIEprKalleil KOHIeHCaTop.

Pacnipenennenne pa3sHOCTM MOTEHUHUANIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus  CyHmIECTBOBAHMSI IOCTOSIHHOTO — 3JIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsioxenue U u D/1C &.

3akon OMa Jyis yyacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MIPOBOJIHUKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIESIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHHMKA ToKa. 3akoH Oma aad TOJHOM
(3aMKHYTOM) 2NeKTprUecKoi 1enu. MoIHOCTh HCTOYHNKA ToKa. KopoTkoe 3aMbIkaHUe.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: aMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK FINEKTPUUECKON SHEPTUN.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAIPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIbI
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepuana.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBICHHUS TP  TOCTOSIHHOM
HaIPsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEXAY MOJIFOCAMHM HCTOYHUKA TOKA OT CUJIbI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANIPSHKEHMS TSl JIAMIIbl HAKaJIMBaHUSL.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJIIOCAMHU HCTOYHUKA TOKAa OT CHJIbI TOKa
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBHUCUMOCTb  CONPOTHUBIIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoiHUKOBbIE TPUOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOUMUALMSA. DJIEKTPOJIHU3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHUWE: Tra3opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: IUOJ, TPaH3UCTOp, (poTomuon,
CBETOJMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AQIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCHUMOCTb CONPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPhI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padonvl, nPAKMuUKym.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CrniocoObl u3MepeHust (U3NUECKUX BEIMUUH C HCIIOIH30BAHUEM aHAIOTOBBIX U ITU(PPOBHIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH W3MepeHud  Qu3myecknx BenwuunH. OIleHKa TpaHUIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHUUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJICPKATEIbHBIX MEKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMHHU,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemnvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOIETUPOBAHUE, MOJIEIIb, U3MEPEHHE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, JKHUJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JicCOLMaIus, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BAHNE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJIOTMH,  dBJEKTpOocTaTWdeckas  3aluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
Bekrop marauTtHOM nHaykuuu. [IpuHiun cynepno3unuy MarHUTHbIX NoJied. JImHuM MarHuTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHMKA C TOKOM (MIPSIMOTO MPOBOJHUKA, KATYIIKH M KPYTOBOTO
BUTKa). OnBIT Dpcrena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHE€ W MOAyJb. JIBWKeHUE 3apsyKEHHON YacTULBI B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel JlopeHra.

MarnuTHoe noJie B Beuectse. @eppoMarHeTHKy, napa- U 1uaMarHeTUKH.



TexHuueckre yCTpOWCTBA U TEXHOJIOTHYECKHE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYIbTUMETp, JJICKTPOABHUraTelnb KOO, yCKOpUTEIH
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaprtuna nuHM MarHUTHOM WHAYKUMUA TOJS JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue aBuKeHus Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMnD eiCTBUS 3EKTPOU3MEPUTEIBHOTO IPUOOPA MarHUTOIIEKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HAneKTpOMarHUTHOW WHAYKIUU. [loTok Bekropa MarHWUTHOM WHIyKuuu. IJC
WHAYKIIMU. 3aKOH 3JeKTpoMarHUTHOW wHaykuuu Dapanes. BuxpeBoe snekTpuueckoe MoJe.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika HMHAIYKTMBHOCTM B LENU IOCTOSHHOTO TOKa. SBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsA KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

Hemoncmpauuu.

Habmronenue ssBIeHus IEKTPOMAarHUTHON HHTYKIUH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LIETIH.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenre UHIYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
DHepreTuyeckoe OmnucaHue (3aKOH  COXPAaHEHUs  MEXaHW4ecKoW osHepruu). BbwiBojg
TMHAMUYECKOTO  ONHCAaHUS TapMOHMYECKHX KOJEOAaHMH W3 HMX OHEPreTHYecKoro M
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuid. CBsi3b aMIUTATYNIBI KOJICOAHWH MCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u wactoTa kosebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxaromux KosneOaHusX. BblHyXkaeHHble KosneOaHus. PesonaHc.
Pe3onancHas kpuBas. BinusiHue 3atyxaHust Ha BUJ pe30HAHCHOW KpUBOil. ABTOKOJIE0aHUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habnonenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTU OT aMIUIUTY/Ib.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUHU NpU KojeOaHUsAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB JBUKEHUS Tejla B X0Jie KojeOaHuil Ha ypyrom mojBece.

N3yuenue nBUKEHNS HUTSIHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHU.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B UACaIHLHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHUTHbIE KojeOaHusi. BbIHYXJEHHBIE 3IIEKTPOMAarHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAUEHHUE CHJIbI TOKA M HAMPSHKEHUS MPU Pa3IUdHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougalbHBIA TEPEMEHHBIN TOK. Pe3ucTOp, KOHAEHCATOP U KaTyllIKa UHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublii Tpancdopmatop. [IponsBoacTBo, nepeaada U noTpediaeHUe AIEKTPUUYECKON
SHEPIuH.



DKOJIOTHUECKUE PUCKH TPU MPOU3BOJACTBE 3JIEKTpol3Hepruu. KynbTypa ucmosb30BaHus
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHUN OT MHIAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, kaTymika HHIYKTUBHOCTH W KOHJIEHCATOP B IIETH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomui, npaxmuxKym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbLE 60JIHbL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [leprnon, ckopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBIL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ pomMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEJOMIICHHE, MOJIsIpU3alus,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckre yCTpOWCTBa U NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.



CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCcTpaHEeHUE CBeTa B OJHOPOJIHOM cpene. Jlyd cera. ToueuyHsblit
HCTOYHHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pak€HUN B IIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHusi. OTHOCUTENBbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJIH TP MEPEeX0/ie MOHOXPOMATHYECKOTO CBETa 4Yepe3 I'paHully pasjena
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue W pacceuBaromue JHH3bL. ToHKas JnuH3a. DOKYyCHOE pacCcTOsHUE U
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon Jiyda, OpOIIeANIETr0 JUH3Y MO/1 MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOM OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemérka. YciaoBue HAOMIOICHUS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToanmapar, MHKPOCKOM, MPOEKIMOHHBIN armapar, MPOCBETICHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue nmoaHOro BHYTpEHHEr o OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIIOCKOMAPAIETbHYIO IIJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

WccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSIHUSA OT BEILECTBA (Ha MpUMEpPE HKUAKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cucTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakunu, nuaTepdepeHny 1 noaspusaiim CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mMepenne JIMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs CBETOIMO/1a TPU MOMOIIH TU(PAKIIUOHHON PEerIETKH.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeobOpazoBanust  JlopeHma.  YcioBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € SJHEPTHEH U UMITYJIbCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrus MoKosl.

Texuuueckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U PHEPTHHM PENATUBUCTCKUX 4acThll (o QortorpadusiM TpexkoB
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otoadpdext. Onbithl A. I'. Cronerosa. 3akoHbl GoToddpdexra. YpaBHeHHe DUHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.



BoisHoBBIE cBOicTBa "actul. Bosnbl ne bpoiur. [[nuna BosHBI ne bpoinsg u pasmepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckne yCTpOHCTBa M TEXHOJOTUYECKHE IMPOIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAHO]] OT HAPSKEHHUSI.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. U3nydyenue u morjouieHue (GOTOHOB MPHU MEpPeXoje aroMa C OJHOIrO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCTpoiCTBO U 1eCTBUE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeH4YaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOro0 BOAOPOJia U U3MEPEHUE NMOCTOSHHOU
PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEeHMAPHLIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PannoakTuBHOCTE. Anba-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3IIy4YEeHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PamumoakTuBHble H30TONBI B mpupone. CBoiicTBa
HMOHU3HUPYIOUIETO U3JIydeHMs. BiausiHue paiuoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢dbon m3nyuenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt mMacchl sapa.

SAnepusie peakuuu. J[lenenne wu cuHTe3 snep. SAnxepHble peakTopbl. IIpoGremsr
YIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl pPAa3BUTUS  SACPHOMU
SHEPreTHUKHU.

Meroapbl perucTpaluy U UCCIeI0BaHUs JJIEMEHTAPHBIX YaCTHII.



@yHIaMEeHTAIIbHBIE B3auMOJACUCTBUA. bapnoHbl, Me30HBI U JenToHbl. lIpencrasienue o
CrannapTtHoit Mosienu. KBapk-riatooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHI: JO3UMETp, kamepa BuibcoHa,
SIIEPHBIM  peaKkTop, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MarHUTHO-pE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusm).

HccnenoBanue paguoakTUBHOIO (hoHA C UCIOJIB30BAHUEM JJO3UMETPA.

N3yuenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJisi OOBSCHEHUS] TPHUPOABI KOCMUYECKUX
00BEKTOB.

Metonpl acTpOHOMHYECKHUX HccienoBaHuil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIbI,
PaZvoTENECKOIIbl, BHEATMOC(EpHask aCTPOHOMHUS.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

Conneynas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpamma «CHEKTPAJIbHBIM KJjIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMeHHBIE
MPEACTABIECHUS O MPOUCXOKIACHUH U 3BOIIOIMH COJIHIIA U 3BE311. DTarlbl )KU3HU 3BE3 .

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa00ma. PaszOeranme ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus.

Habmionenuss 3BE3mHOTO Heba  HEBOOPYKEHHBIM — IJ1a30M € HCIOJIb30BaHHEM
KOMITBIOTEPHBIX ~MPUIOKEHUM JUIS OMpeleNieHUus] TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
WU3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHUH, WCCICTOBAHUN 3aBUCUMOCTEH  (PU3NYECKUX
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BBIOOP M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O6o0Omenne W  cUCTeMaTHU3alMs COACpXKaHHUS  pa3fenoB  Kypca «MexaHHKay,
«MoumnekynsipHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoAuHaMuKay, «KoneGaHus W BOJHBIY,



«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp ¢u3uku m acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJOTHYECKOW, COIUATBHON H
THYECKOW cdepax IesTETbHOCTH 4YeNOBeKa, pOJib M MECTO (U3MKM U acTPOHOMHH B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHATEIHOW U MTPOTHOCTHYECKON (DYHKIMH (PU3HUECKON TEOPHH, POJIb (PU3NUECKON TEOPUHU
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIA O MPUPO/IE.

MexnpeaMmerHblie CBA3H.

Nzyuenne kypca ¢usuku yrayOonéHHOro ypoBHs B 11 Kitacce OCyImIEeCTBISIETCS ¢ yIETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnovie nonamus, C6A3aHHble C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
JKCIIEPUMEHT, MOJIEITMPOBAHNE, MOJENb, U3MEPEHHUE, IIOTPEITHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUTOHOMETPHYECKOE TOXKIECTBO. BekTopbl M mnX
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNe TUIOMIaIU TUIOCKUX (puryp u oobéma te.

Buonozua: snexktpuueckue SIBICHHUS B KUBOW TNpUPOJE, KoJieOaTeIbHbIE NBWKEHUS B
KUBOM  INIpUpPOJAE,  DKOJOTMYECKHUE  PUCKM  IPH  IPOU3BOACTBE  JJIEKTPOIHEPIHH,
IEKTPOMArHUTHOE 3arpsi3HCHUE OKPYKAIOWIEH Cpelbl, YIbTPAa3BYKOBas JUATHOCTHKA B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumua: CTPOCHME aTOMOB M MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble Motoca 3eMIM, 3aJI€KU MarHUTHBIX PyH, GoTochEMKa 3eMHON
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHNE MMOCTOSHHBIX MarHUTOB, JIEKTPOMAarHUTOB, JIEKTPOJABUIaTENb
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIMOHHAs Ie4b, JMHUU DJEKTpoIlepenad,
AJIEKTPOJBUraTellb, pajnap, paaUONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
YIBTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE, IIPOCKLUUOHHBIM almapar, BOJIOKOHHAs OITHKA,
coJiHeyHas 6atapesi, CIyTHUKOBbIC IPUEMHUKH, SIEpHAsi SHEPIeTUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJIHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® [IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHHUSM POCCHHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHMBAaTh CUTyallMI0 M NPUHUMATh OCO3HAHHBIE  peELICHUS,
OPUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® DOCTETHYECKOE OTHOUIEHHE K MHpPY, BKIIOYash O3CTETUKY HAy4YHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccru U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHbL;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (Gpusmku
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® IJIaHUPOBAaHWE M OCYIIECTBICHUE JCUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBbIE YHUBEPCAJBbHBLIC y‘leﬁﬂble JeicTBUA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B paccMaTpUBaEMBbIX (U3NYECKUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJAaMH (DHU3HUECKOM
HAYKH;

BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOro COJCPIKAHUSA, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB MO3HAHMS;

BJIQJICTh BUJAMHU JCSATEIBHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUIOTe3y € PpelICHUs, HaXOIUTh AapryMEHThl JUIS JIOKa3aTejlbCTBa CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JIEATEIBHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PHU3MKE B MPAKTUYECKYIO 00IACTh KUZHEACITETbHOCTH;
yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJy4eHUS HHGOpManuu (U3NUYECKOTO COJEpXKAHUIA U3
HMCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CPEJICTBA MH(MOPMALMOHHBIX W KOMMYHUKALlMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3a1ad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTb TEKCThl (DU3MYECKOTO COJEp’KaHUS B pa3iIMuHbBIX (opmarax ¢ y4éToM
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i).]'H/IKTHI)IX CI/ITyaI_[I/II\/'I U CMiAT4YaTh KOH(i)J'II/IKTI)I;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEUCTBHI C YUETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIU C
y4€TOM MHEHHH YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOMN pabOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIMYHBIX CHUTYaLUAX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 0OnmacTu (Qpu3uKu,
MIOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN M KYJIBTYPHBI YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIAJICTh HAaBBIKAMH I[O3HABATEIBHON peQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPAaBO JPYTrUX HA OMIMOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJIA
YPOBHS CpeIHEro 00IIero o0pa3zoBaHus y 0OyUJaIOIIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh IOHMUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBAHUsS,  BKJIIOYAIONIETO  CaMOKOHTPOJb,  yMEHHE  IMPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
SMOIMOHATIBHBIM U3MEHEHHSIM H MPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE IPYIHX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaMBAaTh OTHOIICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJEHHOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

[IOHUMAaTh poOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3TUYECKOU cepax NesaTenbHOCTH YeJOBEKa, pojib U MECTO (U3UKH B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENIbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMH (u3ndeckoi
TEOPUH — MEXAHWKH, MOJEKYISIPHON (U3MKH M TEpPMOJAWHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUHU NPEACTABICHUN O GU3NYECKOM KapTHHE MUPA;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(siBIIEHUI): MHEpLMANbHAs CUCTEMa OTCUYETa, a0COIIOTHO TBEPAOE TENO, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHWXKEHHE, CBOOOJHOE TMajeHue, aOCOJIIOTHO ympyras
nedopmanus, abCOMIOTHO YIMpyroe U abCOJIOTHO HEYHNPYroe CTOJKHOBEHHUS, MOJENIH



rasza, *UIKOCTH M TBEPAOTO (KPUCTALUTMYECKOTO) Tesa, MIACAIbHBIM Ta3, TOUYCUYHBIH
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MMOHUMATh BCeOOHUi XapakTep (QyHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHMYECKHUE TIPOLIECCHl W SIBJIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IMBYOKCHUS, (OPMYIIBI KHHEMAaTUKH PaBHOYCKOPEHHOTO MIBFIKCHHUS, NPEeoOpa3oBaHHUS
lanunes s CKOpOCTM W NepeMelleHMs, 3akoHbl  HprOTOHA, NpUHUMIT
OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXPaHEHHS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW HSHEpPTrHH, YCJIOBUS paBHOBeCHs TBEPAOro Tena), MpPU ITOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MIPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeoOpa3zoBanuii ["anmses, BTOporo U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

AQHAJTM3UPOBATh U OOBSACHSATH TEIIOBBIE MPOIECCHI U SBJICHHS], UCIIOIB3Yysl OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MOJIEKYISpHONM (QHU3UKM U TEPMOJMHAMUKH (CBSI3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpAllMeld €ro MOJIEKyJ, CBA3b TEMIEpaTypbl BEUIECTBA CO CpEeAHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJCANbHOTO Ta3a C KOHIEHTpAaUWEed MOJEKYJ M €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX MpOIleccax), NP H3TOM HCIOJIb30BaTh MaTeMaTHYECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI ¥ 3aKOHBI AIEKTPOAMHAMUKH (3aKOH COXPAHEHMsI AJIEKTPUUECKOTO 3apsia,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIUHU DJIEKTPUUYECKUX TOJIEH, MPU ITOM YKa3blBas YCJIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a Takke NpaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3akOHbI Oma i
ydacTKa Lenu U Ul 3aMKHYTOH 3JIEKTPUYECKOM 1ienH, 3akoH /[xoyna—J/lenua, npaBuia
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUS, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, IaBJICHUE,
MOTEHIIMATbHAS DHEPTHsl, KUHETHUYeCcKas SHEeprus, MeXaHWdecKas SHeprus, paborta
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJIa YIOPYrOCTH, CHJIa
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ympyrou pgedopmaiuiyi MPYKHHBI, KOJUYECTBO TEMJIOTHI, aOCONIOTHAS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEAbHOTO Ta3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
AJIEKTPUYECKOTO TIOJISI, HANPSHKEHHOCTH IOJISI TOYEYHOIO 3apsia WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPHUKE, MOTEHIMAT NIEKTPOCTATUUECKOTO I0JIs, Pa3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
JJIEKTpUYECKass €MKOCTh IUIOCKOTO KOHIEHCATOpa, CONPOTHUBIIEHHUE Yy4acTKa LENU C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
NIEKTPUYECKOTO MOJIsI KOHJIEHCATOPa,

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YacCTHL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE ABIDKEHHE, MU Qy3usi, HCTIapEeHHNEe, KUTICHHE W KOHJCHCAIHS, TIaBJICHUE
U KpUCTAUIM3allUsl, HANpPaABICHHOCTb  TEIUIONEpENaud,  dBJICKTpU3alUs  Tell,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIHMUMHBI OT JPYrou c
HCIOJIb30BAHUEM TPAMBIX H3MEPEHHUH, HpPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(UKCHPOBATh PE3YABTATHI MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BHJC
rpaguKkoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH HW3MEPEeHHH, JeNaTh BBIBOJBI IO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHUsS (U3NYECKUX BEJIWYUH, IMPU ATOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLECHUBAaTh AaOCOJIOTHbIE W OTHOCHUTEJIbHbBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 10 MPOBEPKE MPEUIOKEHHON TUIMOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4Y€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3HI;
coOnroaaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIepUMEHTa, MPAaKTUKyMa U y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHWCTB U J1TaOOPaTOPHOTO
000pyI0BaHHS;

pemaTth pacu€THhIE 3a7adyd C SBHO 3aJaHHONM M HESIBHO 3aJIaHHOW (PU3HUYECKOM
MOJIENbIO: Ha OCHOBAHWM aHaIW3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (u3MUYECKOH
MOJeNM, OTBeyarole TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3a7ad, MNPOBOAUTH pPacdy€Tbl HAa OCHOBAHUU
MMEIOIINXCA JIaHHBIX, AaHaJU3UpPOBAaTh peE3yJIbTaTbl MU KOPPEKTUPOBATh METOJIbI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTHX IPEeIMETOB €CTECTBEHHO-
Hay4HOr0 LHMKJIA: BBICTPAWBaTh JIOTUYECKYIO IIENOYKY PACCYXJCHHI C ONOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUSA 7151 0OBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OLIGHWBATh TOCJIEICTBUS OBITOBOM U  MPOU3BOJCTBEHHOUN
JeITeIbHOCTH 4YeNOBEeKa, CBA3aHHOW C (U3MUECKMMH IpoLleccaMM, C TO3UIHMH
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTUH JUIs JadbHEHIIero pa3BUTHI YeJT0BEYECKOTO O0IIIECTBa;

MPUMEHSATH pa3IMyuHble CIOCOOBI paboThI ¢ MH(OpPMAIUEe PU3NUECKOTO COAEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W NpPEAbABICHHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM HMH(OpMAaLUH,
CTPYKTYpPUPOBAaHUS W HHTEPIPETalud HH(GOPMALMU, TOJYYCHHOH W3 Pa3IMYHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh OpPraHU3allMOHHBIE M  IIO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIbHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX pPOJIEH, IJIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, a/IeKBaTHO OLIEHWBATh BKJIAJ KaXKIOrO M3 YYaCTHUKOB TIPYIIIbI B pElIEHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTAM (PU3UKO-TEXHHUECKOTO TIPO(UIIsL.

K xoniy obyuenus B 11 kaacce npeMeTHbIE Pe3yNbTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh poJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHAIBHOU W
THYECKON cepax AESITeTbHOCTH YeJNOBEKa, POjb M MECTO (U3MKH B COBPEMEHHOM
Hay4yHOU KapTUHE MUpPa, POJIb ACTPOHOMHH B MPAKTHUECKOHN JESITEIbHOCTH YEIOBEKa U
JAIbHENIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATEIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckoin
TEOPUU — IJIEKTPOJAWHAMUKH, CHELUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢busukn, poab Gu3NUecKord TEOpuu B (POPMUPOBAHUU MPEACTABICHUN O (U3UUECKOU
KapTUHE MHpa, MecTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEJICTABICHUN O IPUPOJE;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Tea U MPOLECCOB
(sBAEHMIT): OJHOPOJHOE DIIEKTPUYECKOE M  OJHOPOJAHOE MArHUTHOE  TOJIA,
rapMOHUYECKHE KOJIOaHUs, MaTeMaTU4YECKHM MAasTHUK, WJICANbHBIA MPYKUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, UCAIbHBII KOoeOaTeIbHbIN KOHTYpP, TOHKAs JIMH3A,
MO/IEJIEN aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIEJIN CBETA;

paznuyath yciaoBUS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QYyHAAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH SJICKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHBl JJIEKTPOJUHAMUKH M CIELUAIBHON TEOpUH
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHUs JJIEKTPUUYECKOTO 3apsia, cwiia AMIiiepa, cuila
JlopeHna, 3aKOH DJIEKTPOMarHUTHOM MHAYKUMH, npasuio Jlenma, cBsazp JOJC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJIAThl CHEIHMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONb3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe ODiHIITeHHa A (poTosddexTa, mepBblii U BTOpOH
MoCTyNathl bopa, MPUHIMIT COOTHOIICHUS HeompeAenEéHHocTel [eiizenOepra, 3aKOHBI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);



OTIMCHIBATH (PU3MYECKHE MPOLIECCH U SABJICHUS, UCTOJb3Ys BEIMUUHBI: HAPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJIA, MOTEHIMAl  AJIEKTPOCTATUYECKOTO  IOJIs,  PAa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHJIAd, MHAYKIMS MarHUTHOTO MOJIs, MarHUTHBIN
MOTOK, cuja Ammepa, HHIYKTUBHOCTb, 3JEKTPOJBIKYILIAS CHJIA CAaMOMHIYKIIWH,
SHEPTHs MarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI OKOSI CBOOOIHON YaCTHIIBI, PHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apA[ SIpa, DHEPTHUS CBSI3U SIIIPA;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWsI (PU3MYECKHX SBJICHUH: DIEKTPOMAarHUTHAs
WHAYKIHSI, CAMOWHAYKIIHSI, PE30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, Gorodnekrpudeckuid dpdekr (hotoaddekr), amnda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYEeCKue  MPHHIIUIIBI
CTIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIpENIENATh HANpaBJIeHUEe WHAYKIIMA MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paK€HHEe, CO3/IaBAEMOE IIJIOCKAM 3€PKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIONINE ACTPOHOMHUYECKHE TIOHSTHS, TEOPHH W 3aKOHBI IS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3HBIX CHUCTEMaxX, B MEKTaJIaKTHUYECKOW Cpeze; MABIKEHHS HEOEeCHBIX Tell,
SBOJIIONMH 3BE31 1 BeeneHHOM;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
MPSIMBIX U3MEPEHUH, PH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTATHI
MOJIyYCHHON 3aBUCUMOCTH (PM3MUYECKMX BEIUYMH B BHUAC TpPapUKOB C YIETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3yJibTaTaMm
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHS (H3MUECKUX BEIHYMH, NpPU OSTOM BHIOMpATh
ONTUMAIILHBIA METOJ] HM3MEPCHHS, OICHUBATh a0CONIOTHBIE M OTHOCHTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH  OMBITHI [0 TPOBEPKE MPEVIOKECHHONH THUIOTE3bl:  IUIAHHUPOBATh
OKCMIEPUMEHT,  COOMpaTh  DKCIIEPUMCHTAIBHYIO  YCTaHOBKY,  aHAJIM3HPOBAThH
MOJIyYCHHBIC PE3yJIBTATHI U JIEATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIKCBIBATH METO/IbI MTOJTyYCHHUsI HAYYHBIX aCTPOHOMHYECKUX 3HAHMIA;

coOuroaTh MpaBwiia 0€30MaCHOTO TPyAa MPH MPOBEICHUU HUCCICIOBAHUN B PaMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOM W MPOCKTHOM
JCITEIBHOCTH C HCIOJb30BAHUEM W3MEPHUTEIBHBIX YCTPOHUCTB M JIAOOPATOPHOTO
000pyI0BaHNUS;

pemaTh pacy€éTHbIC 3ajJa4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (usmueckoi
MOJICNIBIO: HAa OCHOBAHMHM aHalM3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBeYaIoIIMe TPEOOBAHMSM 33/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3MYECKUX TEOPUIH MPH HCIOJIB30BAHUM MaTEMaTHYeCKUX METOJI0B
pelieHusl 3a1a4, MPOBOJUTH pacu€Thl HA OCHOBAHWUM HMEIONIMXCS — JIAHHBIX,
aHATM3MPOBATh pE3YNbTaThl M KOPPEKTHPOBATh METOJBI PEHICHUS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 3a1a4d, TPEOYIONIe IPUMEHEHUS 3HAHUH U3 Pa3HBIX Pa3/elioB
Kypca GU3UKHM, a TaKkkKe HMHTErpallud 3HAHWW U3 JPYrHUX  MPEJAMETOB



€CTECTBEHHOHAyYHOI'0 IMKJIA: BBICTPAUBATh JIOTHUECKYIO LIETIOYKY PACCYXIEHHM C
OTIOPOi Ha U3y4YEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;
UCIOJIb30BATh TEOPETUYECKHE 3HAHUSA JUIsI OOBbSICHEHUS! OCHOBHBIX NPHHIIUIIOB PA0OTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpAa, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIEHUBATh MOCJEJICTBUS OBITOBOM U  NPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMHU IpoLeccaMH, C IO3ULUN
9KOJIOTUYECKOH 0e301acHOCTH, IIpe/ICTaBICHUM 0 paloHaIbHOM
MIPUPO/IOIIOJIL30BAHNH, a TAKXK€ Pa3yMHOM HCIIOJIb30BAHUU JOCTIDKEHUH HAayKH H
TEXHOJIOT U JUIsl 1allbHEHILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MIPUMEHSTH pa3InyHble CIOCOObI PabOTHI ¢ MH(popMalueil (U3NYECKOro CoepKaHus C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHMH, TMpU  3TOM
HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(POPMAIlMOHHBIE  TEXHOJOTMH  JUId  IIOMCKAa,
nepepaboOTKU W MpeAbABICHUs Y4eOHONW M HaydHO-TIOMYJISpHONW HHGpOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaKk M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(pOpMaLnY;

MPOSIBJIATh OpPraHU3AllMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUH B IMIPOLIECCE BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIe0BATEIBCKUX padoT;

paboTaTh B IpylIe C HCHOJHEHHWEM pa3IM4YHBIX COLMAIBHBIX pOJICH, IIAHUPOBATh
pa®oTy TIpymNIbl, PaNUOHAIBHO PpACHpPEAEsATh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTYalLlUsIX, aJICKBATHO OLIEHUBATh BKJAJ KaKIOr0 U3 YYaCTHUKOB I'PYIIIBI B pElICHUE
paccMaTpuBaeMol poOIIeMbl;

IPOSBIATH MOTHBAIMIO K Oyaymed npoQeccHOHanbHOM — JEeATeIbHOCTH IO
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN(POBbIE)
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI

Pasznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

11

Hayunsb1it MeTo no3Hanus
MPUPObI

Bubnmoteka rocysapcTBeHHOM
obpasoBaTtenbHoOM Nhathopmbl « Poccuinckasn
dnekTpoHHaA LUKkona»
https:/resh.edu.ru/subject/lesson/5894/

Hroro no pazneny

Pazgen 2. MEXAHUKA

2.1

Kunematuka

10

Bubnmoteka rocyaapcTBeHHOM
obpasoBaTtenbHoM Nhatdopmbl «Poccuinckasn
dnekTpoHHaA LUKkona»
https:/resh.edu.ru/subject/lesson/1488/

2.2

Jnnamuka

10

BubnmoTeka rocyaapcTBeHHOM
obpasoBaTtenbHoM Nhathopmbl « Poccuinckasn
dnekTpoHHaA LUKkona»
https:/resh.edu.ru/subject/lesson/2976/

2.3

Craruka TBEPAOTO TENa

BubnnoTteka rocyaapcTBeHHOM
obpasoBaTtenbHol nhatdopmbl « Poccuinckasn
DneKkTpoHHaA LUKkona»
https:/resh.edu.ru/subject/lesson/4720/

2.4

3aKOHBI COXpaHCHUA B
MCXAaHUKE

10

BubanoTeka rocysapcteeHHOM
obpasoBaTtenbHol Nhatdopmbl « Poccuinckasn
dnekTpoHHaA LLkona»




https:/resh.edu.ru/subject/lesson/6290/

Hroro no pazneny

35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUNHAMMUKA

OCHOBBI MOJIEKYJIIPHO-

BubanoTeka rocygapcreseHHOM
obpasoBaTtenbHol nnatpopmbl «Poccuinckan

3.1 KUHETUYECKON TEOPUH 15 dneKkTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/4722/
Bubnmoteka rocygapcTBeHHOM
39 Tepmonunamuka. TennoBsie 20 obpasoBaTesibHOM NnaTpopmbl «Poccuitckas
MaIIIMHEI dnekTpoHHas Wkona»
https:/resh.edu.ru/subject/lesson/6292/
ATperaTHEE COCTOSEMS Bubnunoteka Focyfl,apCTBEHHOﬁ )
33 serecTsa. DazoBBC 14 obpaszoBaTtenbHOM NnaTdopmbl « Poccuiickas
dneKkTpoHHaA LLKkona»
TEpeXOet https:/resh.edu.ru/subject/lesson/2985/
Hroro mo pazgeny 49
Pazngen 4. QJIEKTPOJIUMHAMMUKA
BubnmoTeka rocyaapcTBeHHOM
obpasoBaTtenbHoM Nhatdopmbl « Poccuinckasn
4.1 DIIEKTPUYECKOE T10JIE 24 dnekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/6293/conspe
ct/160281/
BubnnoTteka rocyaapcTBeHHOM
42 [ToCTOSIHHBIN IIEKTPUUYECKUI 24 obpasosaTtesibHOWN NaaTpopmbl «Poccuitckas
TOK dnekTpoHHaA Lkona»
https:/resh.edu.ru/subject/lesson/2982/
BubnnoTteka rocyaapcTBeHHOM
4.3 Toxu B pa3nu4HbIX cperax 6

obpasoBaTtenbHol Nhathopmbl « Poccuinckasn




dnekTpoHHaA LUkona»
https:/resh.edu.ru/subject/lesson/3775/start/1
07857/

Hroro no pazneny

54

Paszen 5. ®PU3HMUECKHUI MPAKTUKYM

5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME




11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsI padoThbI
Pazaen 1. QJIEKTPOJIMHAMUKA
Bubnmoteka rocysapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
1.1 MarsuTHOe moJie 14 P . bop
«PoccuincKkan InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/3806/
BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
1.2 DNeKTpOMarHUTHAs MHAYKLINS 13 1 P . ¢op
«Poccumnckana dnektpoHHaa LWKkona»
https:/resh.edu.ru/subject/lesson/4908/
Hroro mo pazgeny 27
Pazngen 2. KOJIEBAHUS 1 BOJIHBI
BubnmoTeka rocyaapcTBeHHOM
obpasoBaTtenibHOM NnaThopMbl
2.1 Mexanudueckue KoJjieOaHus 10 P . op
«Poccumnckana dnektpoHHaa WKona»
https:/resh.edu.ru/subject/lesson/4907/
BubnnoTteka rocyaapcTBeHHOM
obpasoBaTtenibHOM NaaTdopMbI
2.2 DNeKTPOMAarHUTHbIE KOJeOaHus 15 P . dop
«Poccumnckana dnektTpoHHaa WKona»
https:/resh.edu.ru/subject/lesson/5903/
BubnnoTteka rocyaapcTBeHHOM
23 MexaHn4eCKHEe U JIEKTPOMAarHuTHbBIE 10 1 obpasoBaTtesibHOM NnaTGopMbI

BOJIHBI

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/3795/




24

Onruka

25

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTenbHOM NaaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»
https:/resh.edu.ru/subject/lesson/4914/

Hroro no pazneny

60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBbHOCTH

Bubnmoteka rocysapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl

3.1 OcHossl CTO 5 .
«PoccuincKkan InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/5907/
Hroro mo pazgeny 5)
Paznen 4. KBAHTOBASI ®U3UKA
BubnmoTeka rocyaapcTBeHHOM
. obpasoBaTesibHOW NnaThopPMbl
4.1 KopryckysipHO-BOTHOBOM Tyalin3m 15 P . op
«Poccumnckana dnektpoHHaa WkKona»
https:/resh.edu.ru/subject/lesson/5908/
BubnnoTeka rocyaapcTBeHHOM
obpasoBaTenibHOM NnaThopMbl
4.2 duzuka aroma 5 P . bop
«Poccumnckana dnektpoHHaa WKona»
https:/resh.edu.ru/subject/lesson/5845/
BubnnoTteka rocyaapcTBeHHOM
43 ®dusznka aTOMHOTO 5iJIpa U 5 obpasoBaTenbHOM NnaThopMbl
' 3JIEMEHTAPHBIX YaCTHUIL «Poccuinckas InekTpoHHan LWKona»
https:/resh.edu.ru/subject/lesson/5909/
Hroro no paszneny 25

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1

ONEeMEHTHI ACTPOHOMUHU U

12

Bubnnoteka rocyaapctBeHHOM




acTpopU3UKI

ob6pasoBaTesbHOM NaaThopMbl
«Poccuitckan dnektTpoHHas LLKona»
https:/resh.edu.ru/subject/lesson/3918/

Hroro no pazgeny 12
Paszen 6. ®PUSMUECKHUI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLUIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
MPEIMETHOTO COJICP’KAaHUS U OTBITa
7.1 NeSITeNIbHOCTH, TPHOOPETEHHOTO MPU 15
n3ydeHuu kypea ¢pusuxu 10 — 11
KJIacCOB
Hroro mo pazgeny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n u3yuyeHusi  odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
Bubnmoteka rocysapcTBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
®usznka — pyHaaMeHTaIbHas P . dop
1 CEHTSIOph «Poccuiickasn InekTpoHHas LLikona»
HayKa O MPUPOJIC .
YK pup https:/resh.edu.ru/subject/lesson/5894/c
onspect/90070
Bubnmoteka rocygapcTBeHHOM
Hayunsb1it MeTo1 MO3HAHUS U obpasoBaTesibHOM NnaThopMbl
2 METO bl UCCJICIOBAHUA CEHTSAOPH «Poccuitckan dnekTpoHHas LLkona»
(bUBUYECKUX SIBICHUIN https:/resh.edu.ru/subject/lesson/5894/c
onspect/90070
DKCIEPUMEHT U TEOPUS B BubanoTteka rocygapcTeeHHoOM
npoluecce NO3HaHUs obpasosaTtesibHOMN NaaTGopmbl
3 CEHTSIOph .
npuposl. Habmonenue u «Poccuinckan dnekTpoHHas LLkona»
IKCIIEPUMEHT B (DH3HKE https:/resh.edu.ru/subject/lesson/2603/
BubnmoTeka rocyaapcTBeHHOM
CriocoObl M3MEPEHUS obpasoBaTenbHOM NnaThopMbl
4 CEHTSAOPh .
(bMBUYCCKUX BEITMYHUH «Poccuinckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/2602/
AOcomoTHas U BubnnoTteka rocyaapcTBeHHOM
OTHOCHUTEJILHASA obpasosaTesibHOWN NaaTGopmbl
5 . CEHTAOpb .
NOrpeITHOCTH U3MEPCHUU «Poccuickan dnektpoHHan LLkona»
(U3NYIECKUX BETHYUH https:/resh.edu.ru/subject/lesson/2602/
6 MonenupoBanue B pU3MKeE. CEHTSIOph BubanoTeka rocygapcteeHHoOM




Ponb u Mecto (puzuku B
(dhopMupoBaHUH
COBPEMEHHOMN HAYyYHOH
KapTUHBI MUPA, B
MPAaKTUYECKOMN
JEATEIbHOCTH JIFOAECH

ob6pasoBaTesbHOM NaaThopMbl
«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/6087/c
onspect/132417/

MexaHnyeckoe JIBMKEHHUE.
CucreMa orcuera.

Bubnmoteka rocysapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl

OTHOCHTENLHOCTh «Poccuitckan dnekTpoHHas LLkona»

! MEXaHNYECKOT'O JIBMKCHHS. CeHTAOPE https:/resh.edu.ru/subject/lesson/1488/
[Ipsimast u oOpaTHas 3a7a9n
MEXaHMKHU
Paagunyc-Bextop Bubanoteka rocysapctseHHOM
MaTepuaabHON TOYKH, €r0 obpa3sosaTtesibHOWN NaaTGopMmbl
IPOCKIUU HA OCH «Poccuickan dnekTpoHHas LLkona»

8 KoopuHaT. TpaeKkTopus. CEHTIOph https:/resh.edu.ru/subject/lesson/6287/c
[Tepememenne. CkopocCTs. onspect/46886/
Hx npoekiuu Ha ocu
KOOpIUHAT
PaBHOMepHOE Bubanoteka rocysapcteeHHOM
NPAMOJIMHENHOE JBUKCHUE. obpasosaTtesibHON NaaTGopMbl

9 I'paduueckoe onucanme CEHTAOPD «Poccuiickan dnektpoHHan Wkona»
PaBHOMEPHOTO https:/resh.edu.ru/subject/lesson/6287/c
MPSAMOJIMHEHHOTO JIBUYKEHUS onspect/46886/

Bubanoteka rocysapcteeHHOM

COEHHE MepeMeIeHi i obpasoBaTenbHOW NhaThopMbl

10 CEHTAOpb «Poccuiickas InekTpoHHas LWkona»

ckopocrel. Pemenue 3agau

https:/resh.edu.ru/subject/lesson/6287/c
onspect/46886/




HepaBHoMepHOE 1BUKEHUE.
MrHoBeHHas CKOPOCTb.

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesbHOM NaaThopMbl

11 Yckopenue. CEeHTIOph «Poccuitckan dnekTpoHHan LLkona»
[IpsimonuHelHOE TBUXKEHUE https:/resh.edu.ru/subject/lesson/3721/1
C TIOCTOSIHHBIM YCKOPCHHEM 60137/
BubanoTeka rocygapcreseHHoOM
I'paduueckoe onucanme obpasoBaTesibHOM NaaThopMbl
12 MPSIMOTMHENHOTO JIBMKCHUS CEHTSOPh «Poccuitckan dnekTpoHHan LLkona»
C ITOCTOSIHHBIM YCKOPEHUEM https:/resh.edu.ru/subject/lesson/3721/c
onspect/160132/
CBo0oIHOE majieHME. BubnmoTeka rocygapcTBeHHOM
Yckopenue cBOOOTHOTO obpa3sosaTtesibHOWN NaaTGopmbl
najeHus. 3aBUCUMOCTD «Poccuickan dnekTpoHHas LLkona»
13 CEHTSOpb .
KOOpJIMHAT, CKOPOCTH, https:/resh.edu.ru/subject/lesson/2586/
YCKOPEHHS OT BPEMEHH U UX
rpaduku
BubnmoTeka rocyaapcTBeHHOM
JBm>keHue tena, obpasoBaTenbHOM NnaThopMbl
14 OpOIIEHHOTO TIOJT YIJIOM K CEHTSAOPH «Poccuiickas dnekTpoHHas LWkona»
TOPU3OHTY https:/resh.edu.ru/subject/lesson/3024/s
tart/
KpuBonuHneitHoe ABUXKEHUE. BubnnoTteka rocyaapcTBeHHOM
JIBM>KEeHHE 110 OKPYKHOCTH. obpasosaTeibHOMN NaaTGopmbl
VrioBas u nuHeHas «Poccuinckas InektTpoHHan LWKona»
15 ckopoctb. [lepuon u CEHTAOpb https:/resh.edu.ru/subject/lesson/3711/s
4acToTa. tart/47122/
LlenTpocTpemuTensHoOE U
MIOJIHOE YCKOPEHUE
16 KonTponpHas pabota o CEHTAOpb




teme "Kunemaruka"

IIepsslii 3ak0H HproTOHA.

HNueprmanbHble CHCTEMBI
orcuéra. [IpuHuun

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuitckan dnektTpoHHas LLkona»

17 CEHTSAOPb .
OTHOCHUTEIBbHOCTH I ammires. P https:/resh.edu.ru/subject/lesson/2976/
HeunepuuanbHbie cucTEMBbI
OTCUETA

o BubanoTeka rocygapcreseHHoOM
Cuna. PaBHoelicTByrOMIAS yv P
. obpa3sosaTtesibHOWN NaaTGopmbl
18 cuna. Bropoii 3akoH CEHTSAOpb y
i M «Poccuinckan InekTpoHHan LLkona»
pIOTOHA. Macca .
https:/resh.edu.ru/subject/lesson/2976/
BubnmoTeka rocygapcTBeHHOM
. obpasoBaTesibHOM NnaThopMbl
BzaumoperictBue Ten. .
19 N CEHTSAOPh «Poccuitckasa InekTpoHHan LLikona»
Tpetnii 3akoH HeroToHa )
https:/resh.edu.ru/subject/lesson/1542/s
tart/
BubnmoTeka rocyaapcTBeHHOM
[TpunIMIT Cynepno3uiuu -
o6pasoBaTenbHoi nnatdopmbl
cuil. Pemienune 3ama4d Ha .

20 CEHTSAOPH «Poccuiickas dnekTpoHHas LWkona»

MPUMEHEHHE 3aKOHOB .
. https:/resh.edu.ru/subject/lesson/4717/2
BIOTOHA
70742/
3aKOH BCEMHPHOTO BubanoTeka rocyaapcteeHHoOM
TATOTECHUS. obpasosaTeibHOWN NaaTGopMmbl

21 "DKBUBAJICHTHOCTD OKTH6pB «Poccuinckas InektTpoHHan LWKona»
IPaBUTALIMOHHON 1 https:/resh.edu.ru/subject/lesson/4718/c
WHEPTHOU MacCChl onspect/47324/

BubanoTeka rocygapcteeHHoOM
Cuna TSKeCTU U yCKOPEHUe .
22 OKTSIOpb o6pasoBaTtenbHoi nnathopmbl

CBOOOIHOTO IMaCHUA

«Poccuiickaa InekTpoHHas LWKona»




https:/resh.edu.ru/subject/lesson/4718/c
onspect/47324/

JIBukeHEe HEOSCHBIX TN U
HX UCKYCCTBEHHBIX

BubanoTeka rocygapcreseHHoOM
o6pasoBaTesibHOM NnaThopMbl

23 cnyTHUKOB. [lepBas OKTSIOPB «Poccuiickasn InekTpoHHas LLkona»
KOCMHUYECKasi CKOPOCTb. https:/resh.edu.ru/subject/lesson/4718/c
3akonsl Kemnnepa onspect/47324/

Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOWN NaaTGopmbl
Cuna ynpyroctu. 3akoH P . op

24 OKTS0pb «Poccuiickas InekTpoHHas LLKkona»

I'yka. Bec Tena .
https:/resh.edu.ru/subject/lesson/4721/c
onspect/47471/

Cuna tpenwus. [Ipupona u BubanoTeka rocyapcTtBeHHoOM

BU/JIbI CUJI TPEHHUS. obpasosaTtenibHOWN NaaTGopMmbl

25 JIBY>KeHHE B )KUIAKOCTH H OKTSIOPB «Poccuiickas InekTpoHHas LLkona»
rase ¢ y46TOM CHJIBI https:/resh.edu.ru/subject/lesson/6289/s
CONIPOTHUBIICHHUS CPEBI tart/47531/

BubnmoTeka rocyaapcTBeHHOM
JlaBneHue. obpasoBaTenbHOM NnaThopMbl

26 I'uapocraTtuyeckoe OKTSI0pb «Poccuiickan dnekTpoHHas LWkona»

nasienune. Cuina Apxumena https:/resh.edu.ru/subject/lesson/5896/c

onspect/47770/

BubanoTeka rocygapcteeHHoOM
AOGCOJIFOTHO TBEPJIOE TEIIO. yf" P

o6pasoBaTenbHoi naathopmbl
[locrynarensHoe 1 .

27 OKTS0pb «Poccuiickan dnekTpoHHas LWkona»

BpalaTeIbHOE IBHKCHUC
pattt A https:/resh.edu.ru/subject/lesson/4720/c
TBEPJOro Teja
P onspect/270766/
MoOMEHT CHUJIbI BubanoTeka rocygapcteeHHoOM
28 OKTSIOpb

OTHOCHUTCIIBHO OCH

obpasoBaTenbHOM NAaThopMbl




BpaieHus. [lnevo cumbl

«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/4720/c
onspect/270766/

CnosxkeHue cuil,
MPHUIIOKCHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena.

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»

29 YcnoBust paBHOBECUS OKTAOPE https:/resh.edu.ru/subject/lesson/4720/c
TBEpAOTO Tena. Bubl onspect/270766/
paBHOBECHs
Bubnmoteka rocygapcTBeHHOM
obpasoBaTesibHOM NaaThopMbl
30 Pemenwue 3amau OKTSIOpb «Poccuiickas dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/4720/c
onspect/270766/
KonTtponsHas padoTa no
31 teme "JluHamuka. CtaTuka OKTSI0pb
TBEpAOro Tena"
Nmnynbc maTepuaibHOM BubamnoTeka rocyaapcTBeHHOM
TOYKH, CHCTEMBI obpasosaTtesibHOMN NaaTGopmbl
MaTepHUaJIbHBIX TOYEK. «Poccuiickaa dnekTpoHHasa LLkona»
32 Llentp Macc cucTeMbl OKTS0pb https:/resh.edu.ru/subject/lesson/5895/c
MaTepHUaJIbHBIX TOYEK. onspect/138338/
TeopeMa o ABMIKEHUH
LIEHTpa Macc
T ppm——— BubanoTeka rocyfl,apCTBEHHOVI
HMITyJTbca Tena, 3aKoH o6pasovBaTeanom nnatdopmbl
33 OKTSIOpb «Poccuiickas InekTpoHHas LWkona»

COXpPaHCHUSA UMITYJIbCA.
PeakTuBHOE ABMKEHHE

https:/resh.edu.ru/subject/lesson/4719/c
onspect/8644/




MoMeHT uMIynbca
MAaTepPUaAIbHON TOUKH.
[IpencraBnenue o

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesbHOM NaaThopMbl
«Poccuitckan dnekTpoHHas LLKkona»

34 COXpAaHEHUU MOMEHTA OKTAOpH https:/resh.edu.ru/subject/lesson/5895/c
HMITyJIbCa B LICHTPAJILHBIX onspect/138338/
MOJIAX
Bubnmoteka rocysapcTBeHHOM
obpasoBaTesibHOM NaaThopMbl
35 Pemenue 3agau OKTSIOpb «Poccuiickaa dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5895/c
onspect/138338/
PaboTa cuiel Ha MaJIoM U Ha BubnmoTeka rocygapcTBeHHOM
KOHEYHOM IepEMENIEHUH. obpa3sosaTtesibHOWN NaaTGopmbl
36 I'padmaeckoe OKTS0pB «Poccuitckas dnekTpoHHan LLkona»
MpeACTaBICHUE PaOOTHI https:/resh.edu.ru/subject/lesson/6290/1
cHIbl. MOITHOCTB CHIIBI 97457/
KHHETHICCKAT SHEPTHL Bubnunoteka rocy,fl,a pCTBEHHOW
Teopema 06 H3MeHCHMH o6pasoBaTenbHoi nnathopmbl
37 . OKTSI0pb «Poccuitckasa InekTpoHHan LLikona»
KMHETUYECKON dHEPrUuun .
B https:/resh.edu.ru/subject/lesson/6290/c
MaTepualbHON TOUKHU onspect/197452/
IloTennuanbHbIC U BubanoTeka rocygapcteeHHoOM
HEIMOTECHIIUATBbHBIEC CUJIBL. obpasosaTeibHOMN NaaTGopmbl
38 [ToreHnmanpHass SHEPTHSL. OKTSIOPB «Poccuinckas InektTpoHHan LWKona»
Bropas kocmuueckas https:/resh.edu.ru/subject/lesson/2597/s
CKOPOCTh tart/
TpeTrps KocMHUUecKas BubanoTeka rocygapcteeHHoOM
39 cKOpocTh. CBsI3b pabOTHI OKTSIOpb obpasoBaTtesibHOM NnaTGopMbI

HCIMMOTCHIMAJIBHBIX CHUJI C

«Poccuiickaa InekTpoHHas LWKona»




M3MEHEHUEM MEXaHUYECKOU
SHEPIrUM CUCTEMBI TEIL.
3aKOH COXpaHEHUs
MEXaHUYECKOHN SHEPTrUn

https:/resh.edu.ru/subject/lesson/6290/c
onspect/197452/

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl

40 . OKTSIOpb «Poccuitckas InekTpoHHas LLkona»

bepnynnu mis nneanbHOM .
https:/resh.edu.ru/subject/lesson/5895/c

FRocTH onspect/138338/
KonTponbHas pabora no

41 TeMe "3aKOHBI COXPAaHEHHUS B HOSIOpb
MexaHuke"
PazButne npencraBiaeHuit o BubanoTeka rocyapcTtBeHHoOM
NPUPOJE TEIUIOTHI. obpasoBaTenbHol naatpopmbl

42 OCHOBHBIE IMTOJOXKEHUA HOSIOpb «Poccuickan dnekTpoHHas LLkona»
MKT. Iuddyzus. https:/resh.edu.ru/subject/lesson/4722/s
BbpoyHoBckoe nBHKEHNE tart/47800/
Ctpoenue ra3oo00pa3HbIX, Bubanoteka rocysapcteeHHOM
JKUJKUX U TBEPIBIX TEII. obpasoBaTenbHOM NnaThopMbl

43 XapakTtep JBHIKESHUS U HOSOpb «Poccuiickaa dnekTpoHHasa LWkona»
B3aUMOJEHCTBUSA YaCTUL] https:/resh.edu.ru/subject/lesson/3731/s
BEIIIECTBA tart/47858/
Macca u pazMepsl MOJIEKYIT BubanoTeka rocygapcteeHHoOM
(atomoB). KonmnuecTBo obpasoBaTenbHo NaaTdopmbl

44 HOSIOPh .
BemiectBa. [loctosHHas «Poccumnckana dnektTpoHHaa WKona»
ABoraapo https:/resh.edu.ru/subject/lesson/2063/
Temneparypa. TemioBoe BubanoTeka rocygapctBeHHoOM

45 paBHoBecue. [1kana HOSIOpB o6pasoBaTtenbHoi nnathopmbl

Ilenbcus

«Poccuiickaa InekTpoHHas LWKona»




https:/resh.edu.ru/subject/lesson/5898/c
onspect/15461/

BubanoTeka rocygapcreseHHoOM
o6pasoBaTesibHOM NnaThopMbl

46 Pemenue 3agaq HOSIOPH «Poccuiickaa dnexktpoHHan LLIkona»
https:/resh.edu.ru/subject/lesson/5898/c
onspect/15461/

Bubnmoteka rocygapcTBeHHOM
. obpa3sosaTtesibHOMN NaaTGopmbl
WneanwsHblil Ta3. ['a30BbIe P . ¢op
47 HOSIOpb «Poccuiickas InekTpoHHas LLKkona»
3aKOHBI _
https:/resh.edu.ru/subject/lesson/6292/c
onspect/325553/
BubnmoTeka rocygapcTBeHHOM
YpaBHenue Menpeneena- obpasoBaTesibHOM NnaThopMbl
48 Kunaneiipona. Pemenue HOSIOPh «Poccuiickas dnekTpoHHas LWkona»
3a1a4 https:/resh.edu.ru/subject/lesson/6292/c
onspect/325553/
BubnmoTeka rocyaapcTBeHHOM
obpasoBaTtenbHOM NnaThopMbl
AOcoJroTHas TeMIiepaTypa. .
49 HOSIOPh «Poccuiickas dnekTpoHHas LWkona»
3akon [ampToHa .
https:/resh.edu.ru/subject/lesson/6292/c
onspect/325553/
BubanoTeka rocyaapcteeHHoOM
H3omnporiecchl B uacamibHOM obpasoBaTenbHOM NnaThopMbl
50 rase ¢ MoCTOSHHBIM HOSIOPH «Poccuiickan dnekTpoHHas LWkona»
KOJIMYECTBOM BEILIECTBaA https:/resh.edu.ru/subject/lesson/6292/c
onspect/325553/
BubanoTeka rocygapcTteeHHoOM
I'padpuueckoe o
51 HOSIOpB o6pasoBaTtenbHoi nnathopmbl
MIPEJCTaBICHUE

«Poccuiickaa InekTpoHHas LWKona»




M30IIPOLIECCOB: H30TEPMa,
nu3oxopa, u3obapa

https:/resh.edu.ru/subject/lesson/6292/c
onspect/325553/

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl

52 OcHoBHoe ypaBHeHue MKT HOSI0pb «Poccuiickasn InekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/6291/1
5495/
Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
53 Pemenue 3amau HOSIOPh «Poccuitckas InekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/6291/1
5495/
CBs3b a0COJIFOTHOM BubnmoTeka rocygapcTBeHHOM
TEMIEPATYPHI obpa3sosaTtesibHOMN NaaTGopmbl
TEPMOIMHAMUYECKOI «Poccuiickaa dnekTpoHHasa LLkona»
54 CHUCTEMBI CO CpeJHel HOSIOPB https:/resh.edu.ru/subject/lesson/5898/c
KHUHETHYECKOM 2Heprueii onspect/15461/
MOCTYNATEIbHOTO TEIJIOBOTO
JBHKCHUS €€ YaCTHI]
BubnmoTeka rocyaapcTBeHHOM
O06o001enue u obpasoBaTenbHol nnaTpopmbl
55 cucTeMaru3anus 3HaHui 110 HOSIOPH «Poceuitckasa InekTpoHHan LLkona»
teMe "OcHoBel MKT" https:/resh.edu.ru/subject/lesson/6291/1
5495/
56 KontponpHas padoTa no HoGDE
teme "OcHoBbl MKT"
TepmonnHamuueckas BubanoTeka rocygapcteeHHoOM
57 cucTeMa. 3aJaHnue BHEITHUX HOSIOPB o6pasoBaTtenbHoi nnathopmbl

ycnosuid asa T/ cucremel.

«Poccuiickaa InekTpoHHas LWKona»




Buemnue u BHyTpeHHUE
napamerpsl. I[lapamerpst T/
CUCTEMBI KaK CpeJlHue
3HAQ4YCHMS BEJIUYHH,
OIIMCBHIBAIOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

https:/resh.edu.ru/subject/lesson/5897/a
dditional/150930/

HyneBoe nauano

Bubnmoteka rocysapcTBeHHOM

TEPMOJUHAMHUKU. obpa3sosaTtesibHOMN NaaTGopmbl

58 Camonpou3BobHas HOS0pPb «Poccuiickas dnekTpoHHas LWkona»
penakcanusa T/l cucteMsl k https:/resh.edu.ru/subject/lesson/5897/a
TEIJIOBOMY PaBHOBECHIO dditional/150930/
Mo 1e/1b HICaIbHOTO Ia3a B Bubnunoteka Focyfl,apCTBEHHOﬁ
TePMOHEAMHKE. Y CIOBHA o6pa30?aTean0M nnatpopmbl

59 . HOSIOpb «Poccuiickas dnekTpoHHas LWkona»
FIPHMEIHMOCTH 910U https:/resh.edu.ru/subject/lesson/3731/4
MOJCIH 7862/

BubnmoTeka rocyaapcTBeHHOM

YpaBHenue Menpeneena- obpa3oBaTeibHOM NnaTGopMbl

60 Kiamneiipona u BeIpakeHHE HOSIOPh «Poccuiickas dnekTpoHHas LWkona»
JUIsl BHYTPEHHEW SHEPTUU https:/resh.edu.ru/subject/lesson/5897/1

50908/

Bripaxkenue s BubanoTeka rocygapcteeHHoOM
BHYTPEHHEH 3HEpruu obpasosaTeibHOMN NaaTGopmbl

61 OJIHOATOMHOI'O HJIEAJIBHOTO neKaopb «Poccuinckas InektTpoHHan LWKona»
rasa. Ksasucraruueckue u https:/resh.edu.ru/subject/lesson/5897/1
HECTaTUYECKHUE MPOLIECCHI 50908/
DnemeHTapHas paboTa B BubanoTeka rocygapcteeHHoOM

62 TEPMOAMHAMUKE. neKaopb o6pasoBaTtenbHoi nnathopmbl

Brrancnenue paboTs! o

«Poccuiickaa InekTpoHHas LWKona»




rpaduky mporuecca Ha pV-
Irarpamme

https:/resh.edu.ru/subject/lesson/5897/1
50908/

Temnonepenaua kak croco0
W3MEHEHUs] BHYTPEHHEN

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl

63 JeKaopb «Poccuiickas dnektpoHHas LLkona»
sHepruu T/] cucrems! 6e3 .
https:/resh.edu.ru/subject/lesson/5470/s
COBEPUICHUS padOTHI tart/134398/
Bubnmoteka rocygapcTBeHHOM
Konsexkius, obpasoBaTesibHOM NaaThopMbl
64 TEIUIONPOBOJHOCTb, nexkabpb «Poccuiickaa dnekTpoHHasa LLkona»
W3JTy4YCHHE https:/resh.edu.ru/subject/lesson/5470/s
tart/134398/
KoanyuecTBO TEMIOTHI. BubanoTeka rocysapcTBeHHoOM
TemmoéMKOCTh Tena. obpa3sosaTtesibHOMN NaaTGopmbl
VY ensHast 1 MOJIIpHAst «Poccuitckaa dnekTpoHHan LLkona»
65 . nekabppb .
TETUIO8MKOCTH BEIECTBA. https:/resh.edu.ru/subject/lesson/2989/s
VY enpHas TENI0Ta CrOPaHUs tart/
TOILIMBA
BubnmoTeka rocyaapcTBeHHOM
.. obpasosaTtesibHOMN NaaTGopmbl
Pacuér konuduecTBa TEIIOTHI .
66 nekabpb «Poccuitckasa InekTpoHHan LLkona»
TpH TETLIoNEpEAatc https:/resh.edu.ru/subject/lesson/2989/s
tart/
BubanoTeka rocyaapcteeHHoOM
[TonsTue 06 agabaTHOM obpasoBaTenbHol nnatpopmbl
67 nporecce. [lepBrlit 3ak0oH nekaopb «Poccuiickas InektpoHHas LLkona»
TEPMOIUHAMUKHU https:/resh.edu.ru/subject/lesson/4723/1
5582/
68 KoaudecTBo TemnoTel u neKaopb BubanoTeka rocygapcteeHHoOM




paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHeM 3Hepruun T/]
CUCTEMBbI

ob6pasoBaTesbHOM NaaThopMbl
«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/4723/1
5582/

Bropoii 3akoH
TEPMOIUHAMUKHA I
paBHOBECHBIX U

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLIkona»

69 HEPaBHOBECHBIX MPOLECCOB. Aexabps https:/resh.edu.ru/subject/lesson/4959/c
HeoOpaTtumocTs IpUpoIHBIX onspect/278420/
MPOLIECCOB
BubnmoTeka rocygapcTBeHHOM
. obpasoBaTesibHOM NnaThopMbl
[TpunHIUIIBEI NEHCTBUSA .
70 nexkabppb «Poccumnckana dnektpoHHaa WWKkona»
TeroBbIX MamyH. KIILJ] )
https:/resh.edu.ru/subject/lesson/3763/c
onspect/160221/
BubnnoTeka rocygapcTBeHHOM
obpasoBaTtenbHoM Nhathopmbl
MakcuMalbHOE 3HAUYCHHE P . %op
71 JeKaopb «Poccuiickan InekTpoHHas LWkona»
KIIA. Huxn Kapuo )
https:/resh.edu.ru/subject/lesson/3763/c
onspect/160221/
BubnmoTeka rocyaapcTBeHHOM
obpasoBaTenbHOW NnaThopMbl
72 Pemenue 3amay nekabpb «Poceuitckasa InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/3763/c
onspect/160221/
Bubanoteka rocyaapctseHHOM
DKOJIOTHYECKHE ACITEKTHI g
obpasoBaTtesibHOWN NAaTHOPMbI
HMCMOJIb30BAHMS TEIJIOBBIX .
73 neKaopb «Poccuiickaa dnekTpoHHas LLikona»

nBurareieii. TemioBoe
3arpsI3HEHUE OKPYKaroLen

https:/resh.edu.ru/subject/lesson/5571/c
onspect/150139/




cpenbl

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
Pemenue 3anau 1 nexkabppb «Poccuitckas InekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5571/c
onspect/150139/

BubnnoTteka rocynapcTtBeHHOM
O0001ieHne u yf" P
N obpa3sosaTtesibHOWN NaaTGopmbl
CUCTeMaTH3aIMs 3HaHUH 110

" 1 nexkabppb «Poccuitckasa InekTpoHHasn LLikona»
teMe ""TepmoauHaMuKa. .
| https:/resh.edu.ru/subject/lesson/5897/a
TermoBble MAIIMHBI -
dditional/150930/

KonTponsHas pabora no
teme "TepmoauHaMuKa. 1 1 neKadpb
TennoBbie MalTUHbBI"
[TapooOpazoBanue u BubanoTteka rocypgapcteeHHoOM
KoHAeHcauus. Mcnapenue u obpa3sosaTtesibHOWN NaaTGopMbl

1 nekabppb

KHUIIeHUE. Y AelIbHAasT TEII0Ta «Poccuitckan dnekTpoHHas LLkona»

napooOpa3oBaHHs https:/resh.edu.ru/subject/lesson/2985/
Hacermennsie u Bubanoteka rocysapcteeHHOM
HEHACHILLIEHHBIE M1aphI. obpasosaTtesibHON NaaTGopMbl
KadgecTBeHHas 3aBUCHMOCTh «Poccuitckan dnekTpoHHas LLkona»
IUJIOTHOCTH U JIABJICHUS https:/resh.edu.ru/subject/lesson/2985/
HACBIIEHHOTO Mapa oOT

TEMIIEPATYPhI, UX 1 nekabpb

HE3aBHCUMOCTE OT 00BhEMa
HACBIIIICHHOT'O I1apa.
3aBUCHMOCTD TEMIICPATYPhI
KUIICHUA OT AABJICHUSA B
KHUAKOCTHU




Bnaxnocts Bo3ayxa.

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesbHOM NaaThopMbl

79 AOcoutoTHas U nexkabppb «Poccuiickas InekTpoHHas LWkona»

OTHOCHUTEJIbHAS BIAKHOCTD https:/resh.edu.ru/subject/lesson/2984/s
tart/
BubanoTeka rocygapcreseHHOM
obpa3sosaTtesibHOMN NaaTGopmbl

80 Pemenne 3amau neKaophb «Poccuitckas dnekTpoHHas Lkona»

https:/resh.edu.ru/subject/lesson/2984/s
tart/
Trépnoe Temno. Bubnnoteka rocysapcTBeHHOM
Kpucrannnueckue u obpa3sosaTtesibHOMN NaaTGopMmbl

81 amop(dHEbIe Tena. SHBaph «Poccuitckas dnekTpoHHan LLkona»
AHM30TPOTHS CBONCTB https:/resh.edu.ru/subject/lesson/3741/c
KPHUCTAJIIOB onspect/78607/

VT T — BubnmoTeka rocyaapcTBeHHOM
obpasoBaTtesibHOM NnaThopPMbl
KpHUCTa/UIM3alus. Y AenbHas .

82 STHBaph «Poccuiickas dnekTpoHHas LWkona»
TCIIOT TUIABICHIA. https:/resh.edu.ru/subject/lesson/3741/c
Cybmmanus onspect/78607/

Jedbopmaruu TBEPAOTO BubanoTteka rocypgapcteeHHoOM
Tena. PacTsokeHue u cxaTue. obpasosaTeibHOMN NaaTGopmbl

83 Casur. Moayns HOnra. SIHBaph «Poccuinckas InektTpoHHan LWKona»
[Mpenen ymnpyrux https:/resh.edu.ru/subject/lesson/4721/c
nepopmanuit onspect/47471/

TermoBoe pacupenue BubanoTeka rocygapcteeHHoOM
JKUJIKOCTEN U TBEPJIBIX TEIL. obpasoBaTenbHOM NnaThopMbl
84 SIHBaphb

AHrapMOHI/ISM TCIIJIOBBIX
KoJIeOaHUH qaCTun

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/3741/c




BCIICCTBA

onspect/78607/

[IpeoOpa3oBanme SHEPTUU B

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NnaThopMbl

85 SIHBAphb «Poccunitckaa dnekTpoHHan LLkona»
(basosrix nepexozax https:/resh.edu.ru/subject/lesson/5897/c
onspect/150903/
Bubnnoteka rocysapcTBeHHOM
obpa3sosaTtesibHOWN NaaTGopmbl
VYpaBHEHHE TEIIOBOrO N
86 STHBAph «Poccuiickas dnektpoHHas LLkona»
Oamanca .
https:/resh.edu.ru/subject/lesson/5897/c
onspect/150903/
BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NaaThopMbl
87 Pemenue 3amau SIHBaphb «Poccuiickaa dnekTpoHHasa LLkona»
https:/resh.edu.ru/subject/lesson/5897/c
onspect/150903/
[ToBepXHOCTHOE HATSKEHHUE. Bubanoteka rocysapcteeHHOM
Kanunnsipuelie saBiaeHus. obpasosaTtesibHOMN NaaTGopmbl
JlaBienue moz «Poccuitckan dnekTpoHHas LLkona»
88 HUCKPUBJICHHOM AHBApb https:/resh.edu.ru/subject/lesson/3741/c
MTOBEPXHOCTHIO YKHIKOCTH. onspect/78607/
®opmyia Jlamtaca
O06o06mIeHuEe 1 BubanoTeka rocygapcteeHHoOM
cHCTeMaTu3aIys 3HaHu| 110 obpasosaTeibHOWN NaaTGopMmbl
89 TeMe "ArperaTHbie SHBaph «Poccuiickaa dnekTpoHHaa LLkona»
COCTOSIHHS BEIIESCTBA. https:/resh.edu.ru/subject/lesson/3741/c
®dazoBble Iepexoap” onspect/78607/
90 KonTponsHas paboTa mo —

Teme "ArperaTHble




COCTOSIHUS BEILIECTBA.
da30BbI€ NIEpeX0bl"

DneKkTpu3alus Ten u e€
IIPOSABJICHUA.
Dnektpuyeckuii 3apsia. [[a

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»
https:/resh.edu.ru/subject/lesson/6293/c

91 BHUJA JJIEKTPUUECKUX STHBAPb
3apsaa0B. [IpoBogHKKH, onspect/160281/
JIMBJIEKTPUKHU U
MOJTYTIPOBOTHUKH
o —_— Bubnunoteka Focyfl,apCTBEHHOﬁ
. obpasoBaTesibHOM NaaThopMbl
AIEKTPUYECKUI 3apsil. .
92 SIHBaphb «Poccuinckan dnekTpoHHas LLkona»
3aKOH COXpaHEHUs )
https:/resh.edu.ru/subject/lesson/6293/c
AJIEKTPUYECKOTO 3apsijia onspect/160281/
BubnnoTeka rocygapcTBeHHOM
B3aumoperictBue 3apsiios. obpasoBaTeibHOM NaaTGopMbI
93 Toueunsie 3apsaapl. 3aKOH STHBaph «Poccuiickas dnekTpoHHas LWkona»
Kynona https:/resh.edu.ru/subject/lesson/6293/c
onspect/160281/
BubnmoTeka rocyaapcTBeHHOM
obpasoBaTtenbHOM NnaThopMbl
94 Pemenue 3amay STHBaph «Poceuitckasa InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/6293/c
onspect/160281/
BubnnoTteka rocyaapcTBeHHOM
Dnekrpuueckoe noise. Ero obpazoBaTtesibHOM nnaTGopMbl
95 JEMCTBUE HA AIEKTPUUECKUE SIHBaph «Poccuiickas InekTpoHHas LWkona»

3apsbl

https:/resh.edu.ru/subject/lesson/5899/s
tart/48723/




Hanpsixénnocts
ANEKTPUUECKOTO TOJIS.
[Ipo6uerit 3apsia. Jlnnum

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesbHOM NaaThopMbl
«Poccuitckan dnekTpoHHas LLKkona»

96 HaNPsKEHHOCTH SAHBAph https:/resh.edu.ru/subject/lesson/5899/s
3JIEKTPHYECKOTO TIOJISL. tart/48723/
OAHOPOIHOE NEKTPUUECKOE
moJie
Bubnnoteka rocysapcTtseHHO
IloTenmumansrHOCTE yf" P
obpa3sosaTtesibHOMN NaaTGopMmbl
3IEKTPOCTATUYECKOTO TOJIS. .
97 SIHBAphb «Poccumnckana dnexktpoHHan LLkona»
Pa3zHocTh moTeHIMATIOB U )
https:/resh.edu.ru/subject/lesson/5899/s
HanpsHKEHUE
P tart/48723/
[ToreHumansHas SHEPTH BubanoTeka rocysapcTtBeHHoOM
3apsaa B obpa3sosaTtesibHOWN NaaTGopmbl
98 ANEKTPOCTATHYECKOM II0JIE. SIHBapPh «Poccuiickas InekTpoHHas LLkona»
[MoTeHIMAaN https:/resh.edu.ru/subject/lesson/5899/s
3IEKTPOCTATHYECKOTO MOJIS tart/48723/
.. Bubanoteka rocysapcteeHHOM
CBs3b HANPSHKEHHOCTH MOJIS -
o6pasoBaTenbHoi nnathopmbl
Y Pa3HOCTHU MOTEHIIUAJIOB .
99 deBpaib «Poccuiickas dnekTpoHHas LWkona»
JUISL AJIEKTPOCTATUYECKOTO .
https:/resh.edu.ru/subject/lesson/5899/s
moJIst
tart/48723/
BubanoTeka rocyaapcteeHHoOM
obpasoBaTenbHOM NnaThopMbl
[IpuHuun cynepno3unun .
100 . beBpaib «Poccuiickan dnekTpoHHas LWkona»
3JIEKTPUUYECKUX TOJIeH )
https:/resh.edu.ru/subject/lesson/5899/s
tart/48723/
BubanoTeka rocygapcteeHHoOM
101 Pemenue 3amau GbeBpaib yaap

obpasoBaTenbHOM NAaThopMbl




«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5899/s
tart/48723/

[Tosie Toueunoro 3apsiaa.

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl

102 [Tone paBHOMEpPHO deBpaib «Poccuiickas InekTpoHHas LLikona»
3apsHKEHHOU chephl https:/resh.edu.ru/subject/lesson/5899/s
tart/48723/
[Tosie paBHOMEPHO BubamoTeka rocyaapcTBeHHOM
3apsSHKEHHOTO 10 00BEMY obpasoBaTesibHOM NaaThopMbl
103 mrapa. [lose paBHOMEpHO (eBpain «Poccuiickas dnektpoHHas LLkona»
3apsOKEHHON OECKOHEYHOM https:/resh.edu.ru/subject/lesson/5899/s
TUIOCKOCTH tart/48723/
TpoBo qamKH B Bubnunoteka rocy,fl,apCTBeHHoﬁ
obpasoBaTtesibHOM NnaThopPMbl
AJIEKTPOCTATHYECKOM IIOJIE. .
104 deBpaib «Poccuiickas dnekTpoHHas LWkona»
VYcnoBue paBHOBECHUS )
https:/resh.edu.ru/subject/lesson/5899/s
3apAnoB tart/48723/
BubnmoTeka rocyaapcTBeHHOM
JM3IeKTpUKY U obpasoBaTenbHOM NnaThopMbl
105 MTOJTYITPOBOTHUKH B deBpaib «Poccuiickas dnekTpoHHas LWkona»
3IIEKTPOCTATUYECKOM MOJIE https:/resh.edu.ru/subject/lesson/5899/s
tart/48723/
Konpnencarop. BubanoTeka rocygapcteeHHoOM
DIIEKTPOEMKOCTh obpasosaTesibHOWN NaaTGopmbl
106 KOHJICHCATOPA. (eBpaib «PoccuincKkas InekTpoHHan LLKona»
DIEeKTPOEMKOCTD IJIOCKOTO https:/resh.edu.ru/subject/lesson/3753/s
KOHJICHCATOpa tart/48777/
107 [TapannensHoe coeTMHEHNE GbeBpaib Bubnunoteka rocyapcTBeHHOM




KOHJICHCATOPOB

ob6pasoBaTesbHOM NaaThopMbl
«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3753/s
tart/48777/

108

TlocnenoBaTennpHOE
COEIMHEHHUE KOHACHCATOPOB

deBpaib

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLIkona»
https:/resh.edu.ru/subject/lesson/3753/s
tart/48777/

109

OHeprus 3apsKEHHOTO
KOHJICHCAaTOpa

deBpanb

Bubnmoteka rocysapcTBeHHOM
obpasoBaTesibHOM NaaThopMbl
«Poccuickan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3753/s
tart/48777/

110

Pemrenue 3agau

deBpaib

BubnnoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
«Poccuickan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3753/s
tart/48777/

111

JIBr>keHue 3apsiKEeHHON
YaCTULIBI B OJJTHOPOTHOM
ANEKTPUYECKOM T10JI€

deBpaib

BubnmoTeka rocyaapcTBeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuitckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3753/s
tart/48777/

112

Pemenue 3amau

dbeBpaib

Bubanoteka rocysapcteeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuiickan IneKkTpoHHan LLKona»
https:/resh.edu.ru/subject/lesson/3753/s
tart/48777/

113

O060011IEHNE U

dbeBpaib

BubnnoTteka rocyaapcTBeHHOM




CUCTEMAaTHU3alus 3HaHUU 110

Tteme "DiekTpuueckoe nose"

ob6pasoBaTesbHOM NaaThopMbl
«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3753/s
tart/48777/

KonTtponsHas pabora o

114 TeMe "Dnekrpuyeckoe mnoJie" Qespasth
Cwuna Toxa. [TocTossHHBIM BubnmoTteka rocyaapcTBEHHOM
TOK. YCIIOBUS obpa3sosaTtesibHOMN NaaTGopmbl
115 CYIIECTBOBaHMS (eBpainnb «Poccuiickasn InekTpoHHas LLikona»
MOCTOSTHHOTO https:/resh.edu.ru/subject/lesson/2982/
AIEKTPUYECKOTO TOKa
BubnmoTeka rocygapcTBeHHOM
Wctouynukm TOKAa. obpa3sosaTtesibHOWN NaaTGopmbl
116 Hanpsioxenue u 3/1C $eppas «Poccuitckas dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/2591/
BubnmoTeka rocyaapcTBeHHOM
3akon OMa Jy1s yyacTka obpasoBaTeibHOM NaaTGopMbl
117 LeTH. DIIEKTPUUECKOE deBpaib «Poccuiickas dnekTpoHHas LWkona»
CONPOTHUBIICHUE https:/resh.edu.ru/subject/lesson/5901/4
8868/
3aBHCUMOCTh Bubanoteka rocysapcteeHHOM
COIIPOTUBJICHUA obpasosaTeibHOMN NaaTGopmbl
118 OJIHOPOJTHOTO TTPOBOTHUKA beBpab «Poccuinckas InektTpoHHan LWKona»
OT €ro JUIMHBI U IUI0Magu https:/resh.edu.ru/subject/lesson/2980/t
MOIIEPEYHOI0 CCYCHHUS rain/#207215
BubnnoTteka rocyaapcTBeHHOM
VY enpsHO€e CONPOTUBIICHUE obpasoBaTenbHOW NhaThopMbl
119 dbeBpaib

BelllecTBa. Pemenne 3amaq

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/2980/t




rain/#207215

ITocnenoBarennHOE,

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NnaThopMbl

120 rapajuieIbHOE, CMEIIAHHOE deBpaib «Poccuiickas InekTpoHHas LWkona»
COEJIMHEHUE TPOBOJHUKOB https:/resh.edu.ru/subject/lesson/5901/4
8868/
Bubnmoteka rocysapcTBeHHOM
Pacué€r pa3zBeTBIEHHBIX obpasoBaTesibHOM NaaThopMbl
121 JNEKTPUYECKUX LIETIEH. MapT «Poccuiickas InekTpoHHas LLKkona»
[TpaBuna Kupxroda https:/resh.edu.ru/subject/lesson/5901/4
8868/
BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NaaThopMbl
122 Pemenue 3amau MapT «Poccuiickas dnekTpoHHas LWkona»
https:/resh.edu.ru/subject/lesson/5901/4
8868/
Bubnmoteka rocyaapcTBeHHOM
PaboTa anekTpuydeckoro obpasoBaTtenbHOM NnaThopMbl
123 Toka. 3akoH J[xoynsa — MapT «Poccuiickan InekTpoHHas LWkona»
Jlenna https:/resh.edu.ru/subject/lesson/4741/s
tart/150960/
BubanoTeka rocyaapcteeHHoOM
obpasoBaTenbHOW NnaThopMbl
124 Pemenue 3amau MapT «Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/4741/s
tart/150960/
BubanoTeka rocyaapcTtBeHHoOM
MOIIHOCTB 3JIEKTPUYECKOTO -
o6pasoBaTtenbHoi nnathopmbl
125 Toka. TennoBast MOIITHOCTB, MapT

BbLICIIAEMAd Ha PE3UCTOPEC

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/4741/s




tart/150960/

126

Pemenue 3amau

MapT

Bubnmoteka rocysapcTBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»
https:/resh.edu.ru/subject/lesson/4741/s
tart/150960/

127

O/1C u BHyTpEeHHEE
COIIPOTUBJICHUEC UCTOYHUKA
TOKa

MapT

Bubnmoteka rocysapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
«Poccuiickan dnekTpoHHan LLIkona»
https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/

128

3akoH OMa Ju1sl OJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
LenH

MapT

BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NaaThopMbl
«Poccuitckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/

129

Pemrenue 3agau

MapT

Bubnmoteka rocyaapcTBeHHOM
obpasoBaTtenbHOM NnaThopMbl
«Poccuickan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/

130

MOoITHOCTh UCTOYHHUKA TOKA

MapT

Bubanoteka rocysapcteeHHOM
obpasoBaTenbHOW NnaThopMbl
«Poccuinckas InekTpoHHan LWKona»
https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/

131

KOpOTKOC 3aMbIKaHHUC

MapT

Bubanoteka rocysapctBeHHOM
obpasoBaTenbHOM NAaThopMbl
«Poccuiickan dneKkTpoHHan LLKona»
https:/resh.edu.ru/subject/lesson/5900/s




tart/49362/

Konpencarop B uenu

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NnaThopMbl

132 MapT «Poccuiickas InekTpoHHas LWkona»
IIOCTOSIHHOTO TOKa .
https:/resh.edu.ru/subject/lesson/3753/c
onspect/48776/
Bubnmoteka rocysapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
133 Pemenwue 3amau MapT «Poccuiickas dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/
BubnmoTeka rocygapcTBeHHOM
Pemenne 3amad mo Teme obpasoBaTesibHOM NaaThopMbl
134 "ITocTosTHHBIN MapT «Poccuitckas InekTpoHHas LLkona»
AIEKTPUYECKUN TOK" https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/
Bubnmoteka rocyaapcTBeHHOM
Pemenne 3amad mo Teme obpasoBaTtenbHOM NnaThopMbl
135 "[TocTostHHBII MapT «Poccuiickan InekTpoHHas LWkona»
AJIEKTPUYECKUN TOK" https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/
BubanoTeka rocyaapcteeHHoOM
Pemienue 3ama4d no teme obpasoBaTenbHOW NnaThopMbl
136 "[TocTostHHBII MapT «Poccuiickas InekTpoHHas LWKona»
3JIEKTPUYECKU TOK" https:/resh.edu.ru/subject/lesson/5900/s
tart/49362/
BubanoTeka rocygapcteeHHoOM
O6oOmmenue u Vfl. p
. o6pasoBaTtenbHoi nnathopmbl
137 CHCTeMaTH3alus 3HaHUH 110 MapT

teme "TlocTOAHHEBIN

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/5900/s




ANEKTPUUECKUH TOK"

tart/49362/

KonTtponsHas pabora o

138 teme "IlocTosHHBIH MapT
ANEKTPUIECKUHN TOK"
DneKkTpuyecKas BubanoTeka rocysapcTBeHHoOM
IIPOBOJAUMOCTD Pa3IMYHbIX obpasosaTtenbHOM NnaTGopMbI
139 BEIIECTB. DIEKTPUICCKHUI MapT «Poccuitckan dnekTpoHHas LLkona»
TOK B MeTa/JIax. https:/resh.edu.ru/subject/lesson/3775/s
CBepPXIPOBOMMOCTD tart/107857/
" Bubanoteka rocysapctseHHOM
DIIEKTPUYECKHUN TOK B yf" P
obpasoBaTesibHOM NnaThopMbl
pacTBOpax M paciuiaBax .
140 MapT «Poccuitckas dneKkTpoHHas LLkona»
3JEKTPOJIUTOB. 3aKOHBI i
o https:/resh.edu.ru/subject/lesson/6295/s
apajes 11l DIEKTPOIn3a
PAnSA A P tart/15636/
BubnmoTeka rocyaapcTBeHHOM
. obpasoBaTtesibHOM NaaThopMbl
DIIEKTPUYECKHUI TOK B ra3ax. .
141 MapT «Poccuiickas InekTpoHHas LLkona»
IInazma )
https:/resh.edu.ru/subject/lesson/3787/s
tart/197482/
BubnmoTeka rocyaapcTBeHHOM
DIJIEKTPUYECKUI TOK B obpa3oBaTesibHOM NnaTGopMbl
142 Bakyyme. BakyymHbie MapT «Poccuiickasn InekTpoHHas LLkona»
MPUOOPHI https:/resh.edu.ru/subject/lesson/3787/s
tart/197482/
BubnnoTteka rocyaapcTBeHHOM
. obpasoBaTenbHOW NnaThopMbl
DNEeKTPUYECKUM TOK B .
143 anpenb «Poccuiickas InekTpoHHas LWkona»

TOJIYIIPOBOAHHKAX

https:/resh.edu.ru/subject/lesson/6294/s
tart/49445/




BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesbHOM NaaThopMbl

ITomynmpoBOTHUKOBEIE
144 YHPOBOA 1 arpelb «Poccwuiickas InekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/6294/s

tart/49445/

puOOpHI

@u3NYEeCKU NPAKTUKYM 110
teMe "M3MepeHne Cuitbl
TOKa Y HANpSDKEHUs B LIETIN
MTOCTOSIHHOTO TOKa IPH
MTOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTETBHBIX
145 npubopoB" umm 1 1 arnpelb
"3HaKOMCTBO ¢ U POBOIL
nmaboparopuei mo pusuke.
[Tpumepsl n3mMepeHus
(bu3NYeCKuX BETUYHH NPU
ITOMOIIIM KOMIIBIOTEPHBIX
JaTYNKOB"

DuU3NYECKUH TPAKTUKYM I10
teme "M3ydyeHue

146 HEPAaBHOMEPHOTO JBM)KCHUS 1 1 arnpeb
C 1IeJIbI0 ONPEICIICHUS
MI'HOBEHHOM CKOopocTH"

Ou3nyecKuii MPaKTUKyM 10
teme "M3mepenue
YCKOPEHUS TPU

147 .
MPSIMOJIMHENHOM

1 1 anpenb

PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM




IJIOCKOCTH" WIIN
"UccnenoBanue
3aBUCHUMOCTH yTH OT
BpEMEHHU MPH
PaBHOYCKOPEHHOM
IBIOKeHUN"

148

@u3NYEeCKU NPAKTUKYM 110
teme "U3mepenne
YCKOpPEHUs: CBOOOTHOTO
nageHus" win "N3yueHue
JBUKEHUS Tena,
OpOITIEHHOTO
TOPU30HTAJIBHO"

anpeinb

149

DU3NYECKUH TPAKTUKYM I10
teme "M3ydueHue IBHKEHUs
TeJa Mo OKPYXHOCTH C
MOCTOSIHHOM MO MOJTYJIIO
CKOpPOCTBhIO" WIIH
"UccneqoBanue
3aBUCHUMOCTH Iepro/ia
oOpallleHrs KOHUYEeCKOTro
MasiTHUKA OT €r0
napameTpoB"

anpenb

150

®u3nUecKuil NPaKTUKYM 110
teme "M3mepenue
PaBHOAEHCTBYIOIIEH CUJIIBI
TIpH IBIDKEHUU OpycKa Mo
HaAKJIIOHHOH IJIOCKOCTH" WIIH
"[IpoBepka runoTessl 0

anpenb




HC3aBUCUMOCTH BpCMCHI/I
JBUKEHHS OpyCKa 1o
HAKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchr"

151

@u3NYEeCKU NPAKTUKYM 110
teme "HccnegoBanue
3aBHCHMOCTH CUJI
YIPYrOCTH, BO3HUKAIOIIUX B
MPY>KUHE U PE3UHOBOM
o0pasiie, OT uX
nedopmaruu' wim
"N3ydyeHue IBUKEHUS
CHCTEMBI TeJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepes
JIErKui OyoK"

anpernb

152

®uU3NYECKUH TPAKTUKYM I10
teme "M3mepenue

ko3 durmenta TpeHUs 1O
BEJTMYHMHE YIIIOBOTO

ko3 durmenra
3aBucumoctu Frp(N)" nam
"UccneqoBanue IBUKECHUS
Opycka Mo HaKJIOHHOMN
IJIOCKOCTH C IEPEMEHHBIM
koahdumeHToM TpeHus"
nnu "M3yueHne 1BHKEHUS
rpy3a Ha Bally ¢ TpeHHEM"

anpenb

153

Du3NYeCKU NPAKTUKYM 10

anpenb




teme "HccnenoBanue
YCIIOBUIA paBHOBECHS
TBEPAOIO Tena, UMEIOIIETO
OCb BpalleHus" wiu
"KoHcTpyupoBanue
KPOHIUTEHHOB U Pacy€T CUII
ynpyrocta" nin "U3yuenue
YCTOMYUBOCTH TBEPIOTO
TeJa, UMEIOLIEro IIoa b
onops!"

154

®u3nYeCcKUil NPAKTUKYM IO
teMe "M3MepeHne nMiynbca
TeJa 10 TOPMO3HOMY ITyTH"
niu "M3MepeHne CUIIbI TATH,
CKOPOCTH MOJIENTHN
ANEKTPOMOOUIIS U
MOITHOCTH CHJIBI TSTH'" WIH
"CpaBHEeHHE U3MEHEHUS
HMITyJIbCA TeJla C
UMIYJIbCOM CHUJIBbI" UITH
"UccnenoBanue cCoOXpaHEeHUS
HMITYJIbCA MPU YIPYTrOM
B3auMOIeHCTBUN" WU
"N3MepeHne KUHETHYECKOM
SHEPruu Tesa Mo
TOPMO3HOMY ITyTH"

anpenb

155

Pu3n4eCKU NPAKTUKYM 10
teme "N3ydeHue
M30TEPMHUYECKOTO MpoIiecca

anpenb




(pexomMeHJ0BaHO
WCIOJIb30BaHUe ITU(POBOI
nabopatopun)" Win
"N3y4yeHne u30XOpHOTo
nporiecca" unu "M3yuenue
n300apHOTO Tporecca’ Wi
"[IpoBepka ypaBHEHUS
cocTostHUS"

156

@u3NYEeCKU NPAKTUKYM 110
teMe "M3Mmepenne ynenpHOu
TEINIOEMKOCTH" M
"HccnenoBanue npoiecca
OCTBIBAHHUS BellecTBa" HIIH
"UccneqoBanue
agunabaTHOTO Tporecca’ Win
"M3y4yeHue B3aMMOCBSI3H
SHEPruu
MEXMOJIEKYJISIPHOTO
B3aNMO/JICHCTBHS U
TeMIepaTypbl KUIICHUS
JKUIKocTen"

anpenb

157

Ou3nyecKuii MPakTUKyM 10
teMe "H3yuenue
3aKOHOMEPHOCTEH
UcnapeHus KUJIKoCTen" uimm
"N3mepenue yaenpHON
TEIUIOTHI IJIaBJICHUS JIhaa"
nnu "M3ydeHne cBOICTB
HACBIIIEHHBIX TapOB" WU

anpenb




"N3mepenne abCcomoTHON
BJIAXKHOCTHU BO3/lyXa U
OILIEHKa Macchl IIapoB B
nometenun". 3mepenue
KoadunreHTa
IMOBCPXHOCTHOI'O HATSIKCHUS

158

@u3NYEeCKU NPAKTUKYM 110
teme "HaOmrogenue
TIpEeBpaIeHUs YHEPTUU
3apsHKEHHOTO KOHJIEHCATopa
B DHEPTHIO U3ITyYEHUS
ceeroanoaa” unum "M3yuenue
MPOTEKAaHUSI TOKA B IIETIH,
coaeprkanien KonaeHcaTop"
unu "Pacnpenenenue
Pa3HOCTH MOTEHITUATIOB
(HampsHKEHUS) IpU
MOCJIEA0BATEILHOM
COEIMHEHNH
KOHJEHCAaTOpOB"

anpernb

159

DuU3NYECKUH TPAKTUKYM I10
teme "UcciaenoBanue
CMEIIAHHOTO COEeIUHEHHS
pe3ucTopoB" WiIn
"U3mepeHue yaenbHOro
CONIPOTHUBIIEHUS
MPOBOJIHUKOB" WIIN
"UccnenoBanue
3aBUCHMOCTH CHJIbI TOKA OT

anpenb




HaIpPsHKEHUS [T JIAMIIbI
HakanuBauug"

@u3NYEeCKU NPAKTUKYM 110
teme "HalOmronenue
ANEKTpOIn3a" Uiu
"U3mepenue 3apsiga
OJIHOBAJICHTHOTO MOHA" WK

"UccnenoBanue
160 anpenb
3aBHCHMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl" win "CHstue
BOJIbT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”
Pe3epBHbIil ypoK. BubamoTeka rocyaapcTBeHHOM
O06o06meHne u obpasoBaTenbHo nnatpopmsl
161 . arnpeb .
CHUCTEMAaTH3alMA 3HAHUH 110 «Poccumnckana dnektpoHHaa WkKona»
teme "Kunematuka" https:/resh.edu.ru/subject/lesson/1488/
Pe3epBHbIit ypok. BubamoTeka rocyaapcTBEHHOM
O06o06meHNEe 1 obpasoBaTenbHol nnaTpopmbl
162 . arnpeb .
CHCTEMAaTH3aluA 3HAHUH 10 «Poccumnckana dnektpoHHaa WKona»
teme "Iunamuka" https:/resh.edu.ru/subject/lesson/2976/
PesepBHbli ypoK. .
BubanoTeka rocygapcteeHHoOM
O060011IEHNE U -
. o6pasoBaTenbHoi naathopmbl
163 CHCTEMAaTH3aLMs 3HaHUH 10 arnpeb .
e «Poccuitckasa dnektpoHHasn LLkona»
teme "CTaTHKa TBEPJIOro .
| p https:/resh.edu.ru/subject/lesson/4720/
Tela
Pe3epBHBII ypOK. Bubanoteka rocyaapctseHHoOM
164 P P Mait

O060011IEHNE U

obpasoBaTenbHOM NAaThopMbl




cucTeMaTu3anys 3HaHuH 110
Teme "3aKOHbI COXpaHEHUS B
MmexaHuke"

«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/6290/

PesepBHBIl ypOK.
O06o0011IEHNE U
cucTeMaTu3anys 3HaHuH 110

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl

165 " Mai y
Teme "OCHOBBI «Poccumnckana dnektpoHHaa WWkona»
MOJIEKYJISPHO-KUHETUYECKOM https:/resh.edu.ru/subject/lesson/4722/
teopun"
PesepBHBII ypoOK. o
BubanoTeka rocysapcTtBeHHoOM
O06o06meHne n ’
. . obpasoBaTesibHOM NaaThopMbl
166 CHUCTEMaTH3aIMsI 3HAHUH 110 Mai .
n «Poccumnckana dnektpoHHaa WWKkona»
teMe ""TepmMoaHAMUKA. .
p " https:/resh.edu.ru/subject/lesson/6292/
TennoBeie MaITUHBI
Pe3epBHbIit ypok.
O0o00menne u BubanoTeka rocyaapcTBeHHOM
167 CHCTeMaTH3alusI 3HaHUH I10 . obpasoBaTesibHOM NnaThopMbl
Mai .
Teme "ArperatHbie «Poccuitckas dneKkTpoHHasn Lkona»
COCTOSHUS BEIICCTBA. https:/resh.edu.ru/subject/lesson/2985/
®dazoBbIe Iepexoab"
. Bubanoteka rocysapcteeHHOM
Pe3epBHbIi ypok. -
o6pasoBaTenbHoi naathopmbl
O06o0011IEHNE U . .
168 . Man «Poceuitckasa InekTpoHHan LLkona»
CHCTeMaTH3alus 3HaHUH 110 )
" " https:/resh.edu.ru/subject/lesson/6293/c
TeMme "DIEKTpUUecKoe moJje
onspect/160281/
PesepBHBIN ypOK. BubamnoTeka rocyaapcTBEHHOM
O06o06mIeHNE 1 . obpa3sosaTenbHoli naaThopmbl
169 Mait

cUCTEMAaTHU3alMs 3HAHUH 110
teme "TlocTOAHHEBIN

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/2982/




IIEKTPUYECKHM TOK"

PesepBHBIH ypOK.
O06o0menne u

BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NaaThopMbl

170 cUCTEMATHU3AIMA 3HAHUH I10 1 Mai «Poccuiickaa InekTpoHHasa Lkona»
teMe "ToKHu B pa3nmuyHbIX https:/resh.edu.ru/subject/lesson/3775/s
cpenax" tart/107857/

OBIIEE KOJIMYECTBO HYACOB
1 170 16

10 [TPOT'PAMME




11 KJIACC

KoaudecTBO 4acoB

Ne [ara DJIeKTpOHHbIe LU poBbIe
n/n Tema ypoka Bcero Kontpoaenpie | Ipakririeckue H3YYeHUs o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsI
BzaumoneiictBue Bubnnoteka rocysapcTBeHHOM
MOCTOSHHBIX MarHUTOB B o6pasoBaTenbHoi nnatdopmbl
1 IIPOBOJTHUKOB C TOKOM. 1 CEHTSIOpb «Poccwuiickas InekTpoHHas LLkona»
MarnutHoe none. I'umoresa https:/resh.edu.ru/subject/lesson/3806/st
Awmmnepa art/
Bextop MarHuTHOM Bubnnoteka rocysapcTBeHHOM
uHAyKIuK. [IpuHImn obpasoBaTesibHOM NnaThopMbl
2 CYNEPIO3UIIUNA MATHUTHBIX 1 CEHTSAOPh «Poccuitckaa dnekTpoHHan LLkona»
nonel. JIMHMM MarHUTHOM https:/resh.edu.ru/subject/lesson/3806/st
UHIYKIH art/
Bubnmoteka rocyaapcTBeHHOM
MarunuTtHoe 1oJie obpasoBaTesibHOM NnaThopMbl
3 MIPOBOJIHHUKA C TOKOM. OTBIT 1 CEHTSAOPh «Poccuiickas dnekTpoHHas LWkona»
Opcrena https:/resh.edu.ru/subject/lesson/3806/st
art/
BubnmoTeka rocyaapcTBeHHOM
Cina Awmiepa, o8 o6pa30vBaTean0171 nnatopmbl
4 1 CEHTSAOPh «Poccuiickan dnekTpoHHas LWkona»
HAIPABIICHHE 1 MOZYIIE https:/resh.edu.ru/subject/lesson/3806/st
art/
BubanoTeka rocygapcteeHHoOM
obpasoBaTenbHOM NhaThopMbl
5 Pemenue 3amau 1 CEHTAOpb .
«Poccuitckasa dnektpoHHasn LLkona»
https:/resh.edu.ru/subject/lesson/3806/st




art/

[IpumeHeHue 3akoHa
Awmnepa.

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NaaThopMbl

6 CEHTSIOpb «Poccunitckaa dnekTpoHHan LLkona»
DNEeKTPOU3MEPUTETLHBIE )
https:/resh.edu.ru/subject/lesson/5902/st
npuOOpHI art/
Cuna Jlopenia, eé BubanoTeka rocyaapcTBeHHOMN
HAaIIpaBJIEHUE U MOJIYJIb. ob6pasoBaTesibHOM NaaThopMbl
7 JIBr>keHre 3apsiKEHHON CEHTSAOPh «Poccuitckas InekTpoHHas LLkona»
YaCTHUIIbI B OJTHOPOJHOM https:/resh.edu.ru/subject/lesson/5902/st
MAarHHTHOM TI0JIE art/
BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
8 Pemrenue 3agau CEHTSAOPh «Poccuiickaa dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5902/st
art/
Bubnmoteka rocyaapcTBeHHOM
obpasoBaTenibHOW NnaThopMbl
9 Pabota cunbl Jlopenna CEHTSAOPH «Poccuiickas dnekTpoHHas LWkona»
https:/resh.edu.ru/subject/lesson/5902/st
art/
BubanoTeka rocygapcteeHHoOM
obpasoBaTenbHOM NnaThopMbl
10 Pemtenue 3amay CEHTSAOPh «Poccuiickaa dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5902/st
art/
MarauTHoe MoJie B BubanoTeka rocygapcteeHHoOM
11 BCIIICCTBE. CEHTSIOph o6pa3sosaTenbHOM niaThopMbl

deppomarHeTuky, napa- u

«Poccuiickaa InekTpoHHas LWKona»




JUnaMaraC€TukKu

https:/resh.edu.ru/subject/lesson/5902/st
art/

OCHOBHBIE CBOWCTBA

BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NnaThopMbl

(beppOMarHeTHKOB. .
12 CEHTSIOpb «Poccwuiickas InekTpoHHas LLkona»
[Ipumenenne .
https:/resh.edu.ru/subject/lesson/5902/st
(heppoMarHeTMKoB
art/
Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
Pemenue 3asau 1o teme .
13 " " CEHTSIOph «Poccuiickas InekTpoHHas LLKkona»
MarunurtHoe 1oJie .
https:/resh.edu.ru/subject/lesson/5902/st
art/
BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
Pemrenue 3agad mo reme .
14 " " CEHTA0pPb «Poccuiickan dnekTpoHHas LLikona»
MarunurtHoe 1oJie .
https:/resh.edu.ru/subject/lesson/5902/st
art/
Bubnmoteka rocyaapcTBeHHOM
SIBnenune yf" P
. o6pasoBaTenbHoi naathopmbl
3JIEKTPOMAarHUTHO M .
15 0 CEHTSAOPH «Poccuiickas dnekTpoHHas LWkona»
HH nn. I[ToTok BekTOpa
Ay = p https:/resh.edu.ru/subject/lesson/4908/st
MarHUTHON MHIYKIUH
art/
BubanoTeka rocyaapcteeHHoOM
obpasoBaTenbHOM NnaThopMbl
16 OJ1C unaykunu CEHTSAOPh «Poceuitckasa InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/4908/st
art/
. BubanoTeka rocyaapcteeHHoOM
3aKOH AJIEKTPOMAarHUTHOM -
17 CEHTSIOph o6pasosaTenbHoi nnathopmbl

HWHAYKIIUHN q)apaneﬂ

«Poccuiickaa InekTpoHHas LWKona»




https:/resh.edu.ru/subject/lesson/4908/st
art/

18

Buxpesoe anektpuueckoe
nosne. Toxku Pyko

CEHTSIOpb

BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»
https:/resh.edu.ru/subject/lesson/4908/st
art/

19

O/1C unaykuuu B
JBYDKYITIXCS TIPOBOTHIKAX

CEHTSIOph

Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
«Poccuiickan dnekTpoHHan LLIkona»
https:/resh.edu.ru/subject/lesson/4908/st
art/

20

Pemrenue 3agau

CEHTSAOPh

BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
«Poccuickan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/4908/st
art/

21

[IpaBuno Jlenna

OKTSI0pb

Bubnmoteka rocyaapcTBeHHOM
obpasoBaTtenbHOM NnaThopMbl
«Poccuitckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5905/st
art/

22

WNupyktuBHOCTh. Karymika
UHAYKTUBHOCTH B LIETH
MIOCTOSIHHOTO TOKa

OKTSI0pb

Bubanoteka rocysapcteeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuinckas InektTpoHHan LKona»
https:/resh.edu.ru/subject/lesson/5905/st
art/

23

SIBieHue caMOMHIYKIIMH.
O/1C camonHIyKIIMH

OKTSIOpb

BubanoTeka rocysapctBeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKona»




https:/resh.edu.ru/subject/lesson/5905/st
art/

3Hepr1/151 MarduTHOTI'O I10JIA

BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NnaThopMbl

24 KaTYIIKH C TOKOM. OKTS0pb «Poccwuiickas InekTpoHHas LLkona»
DNEeKTPOMarHuTHOE I0JIe https:/resh.edu.ru/subject/lesson/5905/st
art/
Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
25 Pemenue 3amau OKTSIOpb «Poccuitckas InekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5905/st
art/
BubnmoTeka rocygapcTBeHHOM
O06o0menue u obpasoBaTenbHo nnatpopmbl
26 cUCTEMATU3AIHUA 3HAHUH I10 OKTSIOpb «Poccuitckasa InekTpoHHan LLikona»
Teme "DNeKTpoauHaMuKa" https:/resh.edu.ru/subject/lesson/5905/st
art/
97 KOHTI:OJ'IBH&S[ pabora 1o OKTAEDE
Teme "DNeKTpoIuHaMuKa"
BubnmoTeka rocyaapcTBeHHOM
KonebarenrHas cucreMa. obpasoBaTenibHOM NnaThopMbl
28 CBo0OoaubIe KOoJIeOaHus. OKTSI0pb «Poceuitckasa InekTpoHHan LLkona»
I"apmoHnueckue KoyieOaHus https:/resh.edu.ru/subject/lesson/4907/st
art/
BubanoTeka rocygapcteeHHoOM
Kunematuueckoe u obpasosaTesibHOMN NaaTGopmbl
29 IUHAMUYECKOE OMUCAHUE OKTSIOpb «Pocenitckaa InekTpoHHan LLkona»

KoJIeOaTeIbHBIX JIBHOKCHUH

https:/resh.edu.ru/subject/lesson/4907/st
art/




DHepreTudyeckoe ONuCcaHue.
BrIBOI IMHAMHUYECKOTO
OTIMCAHUS TAPMOHUYECKUX

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NaaThopMbl

30 KoJIeOaHUW U3 UX OKTSIOpb «Poccuiickas dnektpoHHas LLkona»
SHEPreTUYECKOTO U https:/resh.edu.ru/subject/lesson/4907/st
KUHEMAaTHUYECKOTO art/

OITMCAHHUS
BubnmoTeka rocysapcTBeHHOM
Ammrya i basa o6paao?aTeanoﬁ nnaTpopmbl

31 N OKTSI0pb «Poccuiickas InekTpoHHas LLkona»

KoJIeOaHMI .
https:/resh.edu.ru/subject/lesson/4907/st
art/

[Iepnona u wactora

koJsiebanuit. [leproa mambix BubnnoTteka rocygapcteeHHOMN

CBOOOIHEIX KOJIEOaHUH obpasoBaTenbHoM nnatpopmsl

32 MaTeMaTHYeCKOTO OKTSIOpb «Poccuiickas dnekTpoHHas LWkona»
MasiTHUKa. [lepuon https:/resh.edu.ru/subject/lesson/4907/st
CBOOOIHBIX KOJIeOaHUI art/

MPY>KUHHOTO MasiTHUKA
BubnmoTeka rocyaapcTBeHHOM
3aryxaromye KojJeOaHusl. obpasoBaTenibHOM NnaThopMbl

33 Boinyxaennbie KoneOaHusl. OKTSI0pb «Poceuitckasa InekTpoHHan LLKkona»
Peszonanc https:/resh.edu.ru/subject/lesson/4907/st

art/
BnbanoTeKa rocyAapCcTBeHHOM
obpasoBaTenbHOM NnaThopMbl

34 ABTOKONIEOAHUS OKTSIOpb «Poccuiickas InektTpoHHas LWkona»

https:/resh.edu.ru/subject/lesson/4907/st
art/




BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTenbHOM NaaThopMbl

35 Pemenue 3anau OKTSIOpb «Poccuitckas InekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/4907/st
art/

Bubnmoteka rocynapcTBeHHOM
VYpok-koHpepeHus yf" P
" obpasosaTtenbHoi naatdopmbl
Mexannueckue koneOaHus N
36 OKTSIOpB «Poccuiickas dnektpoHHas LLikona»
B MY3BIKAJIBHBIX .
y3 " https:/resh.edu.ru/subject/lesson/4907/st
WHCTPYMEHTaX
art/
Bubanoteka rocysapctseHHOM
O06o06meHne u Vf'. Y
. obpasoBaTesibHOM NnaThopMbl
CHCTEMAaTU3alMs 3HaHUH I10 .
37 " OKTA0pB «Poccuiickan InekTpoHHas LLikona»
teme "MexaHndeckue .
" https:/resh.edu.ru/subject/lesson/4907/st
KoJieOaHus
art/
Bubnmoteka rocyaapcTBeHHOM
DJIEKTPOMArHUTHbHIE obpasoBaTtesibHOW NnaThopMbl
38 KoJieOaHusI. OKTSIOpb «Poccuiickas dnekTpoHHas LWkona»
KonebaTenpHbIi KOHTYD https:/resh.edu.ru/subject/lesson/5903/st
art/
®opmyna Tomcona. CBsi3b BubamoTeka rocyaapcTBeHHOM
aMIUIMTY/BI 3apsiaa obpasoBaTenbHOM NnaThopMbl
39 KOHJIEHCAToOpa ¢ OKTSI0pb «Poccuiickan dnekTpoHHas LWkona»
aMILTUTYJI0OM CUJIbI TOKA B https:/resh.edu.ru/subject/lesson/5903/st
KoJie0aTeIbHOM KOHTYpE art/
BubanoTeka rocygapcteeHHoOM
3aKOH COXpaHEHUs YHEPTUn obpasoBaTenbHOM NhaThopMbl
40 B UI€aILHOM OKTSIOpb «Pocenitckasa dnekTpoHHan LLKkona»

K0JIe0aTeIbHOM KOHTYpPC

https:/resh.edu.ru/subject/lesson/5903/st
art/




3aTyxatomue

BubanoTeka rocygapcTeeHHOM

DJIEKTPOMAarHUTHBIE ob6pasoBaTesbHOM NaaThopMbl
41 KoseOanus. BeiHy)IeHHbIE HOSI0pb «Poccwuiickas InekTpoHHas LLkona»
3JIEKTPOMarHUTHbIE https:/resh.edu.ru/subject/lesson/5903/st
KoJIe0anus art/
BubanoTeka rocygapcreseHHoOM
[TepemeHHBIN TOK. obpasoBaTesibHOWN NAaTGOPMblI
42 Pesucrop n koHIEHCATOD B HOSIOpb «Poccuiickas InekTpoHHas LLkona»
LIeNU TTIEPEMEHHOTO TOKA https:/resh.edu.ru/subject/lesson/5903/st
art/
BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
Karymka nHIyKTUBHOCTH B .
43 HOSIOpb «Poccuiickas InekTpoHHas LLkona»
IS IIEPEMEHHOTO TOKa .
p https:/resh.edu.ru/subject/lesson/5904/st
art/
Bubnmoteka rocyaapcTBeHHOM
3akon Oma Jjis obpasoBaTeibHOM NaaTGopMbl
44 ANEKTPUYECKOM IeTH HOSIOPh «Poccuiickas dnekTpoHHas LWkona»
TIEPEMEHHOTO TOKA https:/resh.edu.ru/subject/lesson/5904/st
art/
BubnmoTeka rocyaapcTBeHHOM
MOoOIIHOCTh NEPEMEHHOTO i
o6pasoBaTenbHoi naathopmbl
TOKa. AMIUTUTYIHOE U .
45 . HOSIOPH «Poceuitckasa InekTpoHHan LLkona»
JICUCTBYIOIICE 3HAUCHHUE .
yro https:/resh.edu.ru/subject/lesson/5904/st
CHUJIbI TOKA U HAIPSHKEHUS
art/
BubanoTeka rocygapcteeHHoOM
. obpasoBaTenbHOM NhaThopMbl
Pe3onaHc B anekTpuyeckoin N
46 HOSIOPb «Poccuiickas InektpoHHas LWkona»

LENH

https:/resh.edu.ru/subject/lesson/5904/st
art/




BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTenbHOM NaaThopMbl

47 Pemenue 3anau HOSIOPH «Poccuitckas InekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5904/st
art/

Nneanpuprit BubnmoTeka rocyaapcTseHHOM
TpaHchopmaTop. obpasosaTtenbHOM NaaTGOpMbI
48 [IpowusBoacTBO, Nepenaya u HOSIOPh «Poccuitckas InekTpoHHasn LLkona»
notpedaeHne https:/resh.edu.ru/subject/lesson/5904/st
ANEKTPUUECKOI YHEPTUU art/
DKOJIOTUYECKUE PUCKHU ITPU .
BubanoTeka rocysapcTtBeHHoOM
MIPOU3BO/JICTBE .
obpasoBaTesibHOM NaaThopPMbl
anekTpo3Hepruu. Kynerypa .
49 HOSIOPH «Poccuitckas dneKkTpoHHas LLkona»
HCIIOJIL30BaHUSA i
https:/resh.edu.ru/subject/lesson/5904/st
3JIEKTPOSHEPTUH B art/
HOBCEIHEBHOM KU3HU
Bubnmoteka rocyaapcTBeHHOM
obpasoBaTenibHOW NnaThopMbl

50 Pemtenue 3amay HOSIOPh «Poccuitckasa InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/5904/st
art/

BubanoTeka rocygapcteeHHoOM
obpasoBaTenbHOM NnaThopMbl

51 Pemtenue 3amay HOSIOPH «Poceuitckasa InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/5904/st
art/

O6oOmmenue u
52 cUCTEeMaTHu3alus 3HAaHUN 110 HOSIOpB

Teme "DJIEeKTpOMarHuTHbIE




KoJicOanus"

Mexannyeckie BOJIHEL.

BubanoTeka rocygapcTeeHHOM
ob6pasoBaTesibHOM NnaThopMbl

53 XapakTepuCTUKU HOSI0pb «Poccwuiickas InekTpoHHas LLkona»

MEXaHNYECKUX BOJIH https:/resh.edu.ru/subject/lesson/3795/st
art/

Bubnmoteka rocygapcTBeHHOM
. obpa3sosaTtesibHOMN NaaTGopmbl

CBoiicTBa MEXaHHYECKUX .

o4 HOSIOpb «Poccwuiickas InekTpoHHas LLkona»

BOJIH .
https:/resh.edu.ru/subject/lesson/3795/st
art/

BubnmoTeka rocygapcTBeHHOM
obpasosaTtesibHOMN NaaTGopmbl

3BYK. XapaKTEepUCTUKH P . op

55 HOSIOPH «Poccuiickas dnekTpoHHas LWkona»
3BYyKa
yK https:/resh.edu.ru/subject/lesson/3795/st
art/
Bubnmoteka rocyaapcTBeHHOM
HNudpa3Byk u yabpTpasByk. obpasoBaTtenbHOM NnaTdopMbl
56 [lIymoBoOe 3arpsisHEHHE HOSIOPh «Poccuiickas dnekTpoHHas LWkona»

OKpY’Karollen cpeibl https:/resh.edu.ru/subject/lesson/3795/st
art/

BubanoTeka rocyaapcteeHHoOM
obpasoBaTenbHOM NnaThopMbl

57 Pemtenue 3amay HOSIOPb «Poceuitckasa InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/3795/st
art/
BubanoTeka rocygapcteeHHoOM

DNEeKTPOMarHUTHbIE BOJIHBI. -
o6pasosaTtenbHoi nnathopmbl

58 N3nyuenune HOSIOPb

QJICKTPOMAIrHUTHBIX BOJIH

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/4913/st




art/

OHeprus
AIIEKTPOMArHUTHBIX BOJIH.

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NaaThopMbl

59 Croii HOSIOPH «Poccuitckan dnekTpoHHas LLKkona»
poucTsa https:/resh.edu.ru/subject/lesson/4913/st
3JIEKTPOMArHUTHBIX BOJIH art/
IR — Bubnmoteka rocysapcTBeHHOM
obpa3sosaTtenibHOMN NaaTGopmbl
60 por. Hperetiie HOSIOPB «Poccuiickas dnektpoHHas LLikona»
SICKIPOMATHHUTHBIX BOTH B https:/resh.edu.ru/subject/lesson/4913/st
TEXHUKE U OBITY art/
[IpuHIUTIB paTOCBS3U U .
—— BubanoTeka rocy,fl,apCTBeHHow
PaHOIOKALIHS. obpasoBaTesibHOM NaaThopMbl
61 5 nexkabpb «Poccuitckasa InekTpoHHan LLikona»
3;;1;211){?;:121{:;;;}23}01116171 https:/resh.edu.ru/subject/lesson/4913/st
cpenpl art/
62 KOHTI:OJ'ILH&S[ pabora 1o HeKabpb
teme "Konebanus u BOJIHBI"
Bubnmoteka rocyaapcTBeHHOM
Cser. 3akoH obpa3oBaTesibHOM NnaTGopMbl
63 MPSMOJTMHEHHOTO nekabpb «Poccuiickan dnekTpoHHas LWkona»
pacnpoCTpaHEHHUs CBETA https:/resh.edu.ru/subject/lesson/4914/st
art/
Pewenie 3a1a4 Ha BubanoTeka rocygapcteeHHoOM
obpasoBaTenbHOM NnaThopMbl
64 TPHMCHCHHE 3aK0Ha neKaopb «Poccuiickaa dnekTpoHHas LLikona»

MIPSAMOJIMHENHOTO
pacrpoCTpaHEeHHs CBETa

https:/resh.edu.ru/subject/lesson/4914/st
art/




Ortpaxenue cBeta. [lnockoe

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTenbHOM NaaThopMbl

65 3epkaino. Cepudeckoe JeKaopb «Poccuiickas dnektpoHHas LLkona»
3€pKajo https:/resh.edu.ru/subject/lesson/4914/st
art/
[Ipenomiienue ceera.
AOCOIIOTHEIN 1 BubanoTeka rocyaapcTBeHHOM
OTHOCHUTEJIbHEIN ITOKa3aTelIb obpasoBaTtesibHOM NnaTGopMbl
66 npenomitenus. [lomHoe JeKaopb «Poccuitckas dnekTpoHHas Lkona»
BHYTPEHHEE OTpaKEHUE. https:/resh.edu.ru/subject/lesson/4914/st
[IpenenbHbIN yroJ MOJIHOTO art/
BHYTPEHHETO OTPaKCHUSI
BubnmoTeka rocygapcTBeHHOM
Pemenne 3agau Ha .
obpasoBaTesibHOM NaaThopMbl
MPUMEHEHHE 3aKOHOB .
67 nexkabppb «Poccuitckasa InekTpoHHan LLikona»
OTpaX€HUS U MPETIOMIICHHUS .
https:/resh.edu.ru/subject/lesson/4914/st
CBETa
art/
. Bubanoteka rocysapcteeHHOM
XoJ1 ny4der B IpU3MeE. -
o6pasoBaTenbHoi naathopmbl
Hucnepcus ceera. .
68 N nekabpb «Poccuitckasa InekTpoHHan LLkona»
CII0KHBIH cOCTaB OEIIOro .
https:/resh.edu.ru/subject/lesson/3818/st
cBeta. llBer
art/
BubanoTeka rocyaapcteeHHoOM
JIunser. ®okycHoe obpasosaTtesibHOWN NAaTHOPMbI
69 paccTosTHUE U ONTHYECKAast nekabpb «Poccuiickan dnekTpoHHas LWkona»
CHUJIa JMH3BI https:/resh.edu.ru/subject/lesson/3843/st
art/
. BubanoTeka rocyaapcteeHHoOM
ITocTpoenune n3o0paxeHui ’
70 neKaopb o6pasoBaTtenbHoi nnathopmbl

B JIMH3aX U UX CUCTCMax.

«Poccuiickaa InekTpoHHas LWKona»




VYBeauueHue JIUH3EI

https:/resh.edu.ru/subject/lesson/3843/st
art/

71

Pewrenne 3anau Ha
MOCTPOEHHE N300paKeHHIA,
MOJTy4aeMBbIX C TOMOIIBIO
JIH3

nexkadppb

BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»
https:/resh.edu.ru/subject/lesson/3843/st
art/

72

I'na3 xak onTnueckas
cucreMa

neKadpb

Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
«Poccuiickan dnekTpoHHan LLIkona»
https:/resh.edu.ru/subject/lesson/3843/st
art/

73

Pemenue 3anau. [Ipeaenst
MIPUMEHUMOCTH
reOMETPUYECKON OTITUKHI

nexkabppb

BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
«Poccuickan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3843/st
art/

74

CKOpOCTB CBE€Ta U MCTOAbI
€€ U3MEPCHUA

nexkabpb

Bubnmoteka rocyaapcTBeHHOM
obpasoBaTtenbHOM NnaThopMbl
«Poccuitckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3818/st
art/

75

[[chepcml CBCTa

nekabppb

Bubanoteka rocysapcteeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuinckas InektTpoHHan LKona»
https:/resh.edu.ru/subject/lesson/3818/st
art/

76

WnTepdepenius ceera

neKaopb

BubanoTeka rocysapctBeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKona»




https:/resh.edu.ru/subject/lesson/5906/st
art/

7

KOFepeHTHI)IG HNCTOYHHUKU.
Vcenosus HaOM0AEHUSA
MaKCI/IMYMOB Hu MI/IHI/IMyMOB

nexkadppb

BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»
https:/resh.edu.ru/subject/lesson/5906/st
art/

78

Pemenne 3amau

neKadpb

Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
«Poccuiickan dnekTpoHHan LLIkona»
https:/resh.edu.ru/subject/lesson/5906/st
art/

79

[Ipumenenne
nHTEepdepeHIun

nexkabppb

BubnmoTeka rocygapcTBeHHOM
obpasoBaTesibHOM NnaThopMbl
«Poccuickan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5906/st
art/

80

Judpakuus cBeTa

nexkabpb

Bubnmoteka rocyaapcTBeHHOM
obpasoBaTtenbHOM NnaThopMbl
«Poccuitckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3866/

81

JludpakuroHHas pemeéTka.
YcnoBue HaOMIOICHUS
IJIaBHBIX MAKCUMYMOB

SIHBaph

Bubanoteka rocysapcteeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuinckas InektTpoHHan LKona»
https:/resh.edu.ru/subject/lesson/3866/

82

Pemenue 3amau

SIHBapb

Bubanoteka rocysapcteeHHOM
obpasoBaTenbHOM NnaThopMbl
«Poccuiickan dneKkTpoHHan LLKona»
https:/resh.edu.ru/subject/lesson/3866/




[TonepedHOCTH CBETOBBIX

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTenbHOM NaaThopMbl

83 SIHBAph .
BoJH. [lonspusanus cera «Poccunmckan dnektpoHHana LLkona»
https:/resh.edu.ru/subject/lesson/3853/
BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NnaThopMbl
84 Pemenue 3amau STHBAph .
«Poccuinckan InekTpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/3853/
BubnmoTeka rocysapcTBeHHOM
CBeTOBEIC SABJICHUS B ob6pasoBaTesibHOM NaaThopMbl
85 STHBaph .
pupoJIe «Poccumnckan dnektpoHHan LLkona»
https:/resh.edu.ru/subject/lesson/3853/
BubnnoTeka rocygapcreseHHoOmM
O06o0menue u VU p
. obpasoBaTesibHOM NnaThopMbl
86 cUCTEMATU3AIUA 3HAHUH I10 STHBaph .
"0 " «Poccumnckana dnektpoHHaa WKona»
teme "OnTuka )
https:/resh.edu.ru/subject/lesson/3853/
KonTponbras padoTta no
87 P P STHBaph
Teme «OnTuKa»
['panuLibl TPUMEHUMOCTH BubanoTeka rocygapctBeHHoOM
KJIaCCHUYECKON MEXaHHUKH. obpasoBaTenbHOM NnaThopMbl
88 3aKOHBI AJEKTPOTMHAMUKA STHBaph «Poccuiickas dnekTpoHHas LWkona»
W TIPUHIIUIT https:/resh.edu.ru/subject/lesson/5907/st
OTHOCHUTEIBbHOCTHU art/
BubanoTeka rocygapcteeHHoOM
. obpasoBaTenbHOM NnaThopMbl
[ToctynaTel cieruanbHOM .
89 SIHBaph «Poccuiickas InektTpoHHas LWkona»
TEOPHUH OTHOCUTEILHOCTH ]
p https:/resh.edu.ru/subject/lesson/5907/st
art/
90 IIpocTpancTBeHHO- SIHBapb BubanoTeka rocyaapcTBeHHOM




BPEMEHHOW MHTEPBAIL.

[Ipeob6pazoBanus JlopeHna.

VYcnoBue npU4UHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpAIIlEHUE JUTHHBI

ob6pasoBaTenbHOM NaaThopMbl
«Poccuitckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/4916/

DHeprus u UMIYJbC

Bubnmoteka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl

91 z STHBAph .
PEIATUBUCTCKON YaCTUILIBI «Poccumnckana dnektpoHHaa LWkona»
https:/resh.edu.ru/subject/lesson/4916/
CBs3b Macchl C SHEPTrUE U BubnnoTeka rocyaapcTBeHHOM
92 UMIYJIbCOM ) AHBaph 06pa30?aT8ﬂbHOVI nnatoopmbl
PEIATUBUCTCKOU YaCTHUILIEL. «Poccuninckan dnektTpoHHas LLkona»
DHeprus NoKost https:/resh.edu.ru/subject/lesson/4916/
Bubnmoteka rocyaapcTBeHHOM
93 PaBHOBecHOE TemoBoe obpasoBaTesibHOM NnaThopPMbl
U3JIy4EeHUE AHBAPE «Poccuiickaa dnekTpoHHasa LLkona»
https:/resh.edu.ru/subject/lesson/4916/
Bubnmoteka rocyaapcTBeHHOM
94 3akoH cMmerieHuss Buna STHBaph o6pa3ovBaTeanoﬁ nnatgopme
«Poccumnckana dnektTpoHHaa WKona»
https:/resh.edu.ru/subject/lesson/4916/
BubnnoTteka rocyaapcTBeHHOM
I'unote3a M. Ilnanka o obpasosaTtesibHOWN NaaTGopmbl
9 kBaHTax. OTOHBI i «Poccuiickaa InekTpoHHas LWKona»
https:/resh.edu.ru/subject/lesson/3878/
DHeprus u UMIYJIbC BubnnoTteka rocyaapcTBeHHOM
96 SIHBapb

¢dboToHa

obpasoBaTenbHOM NnaThopMbl




«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3878/

®otorddext. Onbiter A. T

BubanoTeka rocygapcreBeHHOM
ob6pasoBaTesibHOM NnaThopMbl

97 CronetoBa. 3aKOHEI STHBaph .

«Poccuitckaa dnekTpoHHan LLkona»
borospexra https:/resh.edu.ru/subject/lesson/3878/
VYpaBHeHue DiHIITEITHA BubnnoTteka rocyaapcTBEHHOM

98 i[J'ISI (bOTOB(b(beKTa.” J— o6paao?aTeanoﬁ naatdopmel
KpacHas rpanuna «Poccumnckana dnexktpoHHan LLkona»
dboTtorddexra https:/resh.edu.ru/subject/lesson/3878/

BubnmoTeka rocygapcTBeHHOM

99 HaBnenne ceera. OnbiThl I1. (eBparh 06pa30?aT8ﬂbHOVI nnatpopmbl
H. JleOeneBa «Poccuiickaa dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/3878/

Bubnmoteka rocyaapcTBeHHOM

obpasoBaTtesibHOW NnaThopMbl

100 BosHOBBIE CBOMCTBA YacTHI] deBpaib «Poccuiickas dnekTpoHHas LWkona»
https:/resh.edu.ru/subject/lesson/5908/st
art/
Bounnsl e bpoitns. Jlnmuna BubnmoTteka rocyaapcteeHHOMN
BOJIHBI Jie bpoiins u obpa3oBaTesibHOM NnaTGopMbl
101 pa3Mepsl 061acTH dbeBpaib «Poccuiickas InekTpoHHas LWkona»
JIOKAJIM3aluK ABMKYIIECs https:/resh.edu.ru/subject/lesson/5908/st
YaCTHIIBI art/

BubanoTeka rocyaapcteeHHoOM

KOpIIyCyIPHO-BOIHOBOR obpasoBaTenbHOM NhaThopMbl
102 dbeBpaib «Poccuiickas InekTpoHHas LLkona»

Tyaau3M

https:/resh.edu.ru/subject/lesson/5908/st
art/




Judpaxius 37eKTPOHOB Ha

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTenbHOM NaaThopMmbl

103 deBpab «Poccuiickas dnektpoHHas LLkona»
KpHCTa1ax .
https:/resh.edu.ru/subject/lesson/5908/st
art/
. Bubnmoteka rocynapcTBeHHOM
Crietnunduka usmepeHuii B y'f" P
obpa3sosaTtenibHOMN NaaTGopmbl
Mukpomupe. CooTHOIIEHUS .
104 . N beBpaib «Poccuitckasa InektpoHHas LLkona»
HEOMNPEIETEHHOCTEN .
. https:/resh.edu.ru/subject/lesson/5908/st
I'eitzenbepra
art/
BubnmoTeka rocygapcTBeHHOM
obpa3sosaTtesibHOMN NaaTGopmbl
Pemenue rpadguuecknx P . dop
105 dbeBpain «Poccuiickas dnekTpoHHas LWkona»
3aja4 .
https:/resh.edu.ru/subject/lesson/5908/st
art/
Bubnmoteka rocyaapcTBeHHOM
obpasoBaTtesibHOW NnaThopMbl
106 Pemenne pacu€THbIxX 3ama4u deBpaib «Poccuiickas dnekTpoHHas LWkona»
https:/resh.edu.ru/subject/lesson/5908/st
art/
KonTtponpHas padoTa no
temam: "OcHoBel CTO",
107 " . beBpaib
KopnyckynsipHo-BOJIHOBO#
nyanuszm"
BubanoTeka rocyaapcteeHHoOM
OnbITEI IO UCCIICIOBAHUIO -
o6pasoBaTenbHoi nnathopmbl
CTPOEHHMS aTOMa. .
108 dbeBpaib «Poccuiickas InekTpoHHas LLkona»

[TnanerapHas Mojaesb
atoma Pesepdopna

https:/resh.edu.ru/subject/lesson/3910/st
art/




BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTenbHOM NaaThopMbl

109 [loctynarel bopa deBpaib «Poccuiickas InekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/5908/st
art/

Bubnmoteka rocynapcTBeHHOM
Bunst ciektpoB. CriekTp yf" P
. obpasosaTtesnibHON NaaTPopmbl
110 YpOBHEN SHEPIUH aToMa deBpaib .
«Poccuinckan InekTpoHHan LLkona»
BOJIOPOJ1a .
Aopor https:/resh.edu.ru/subject/lesson/3889/
Bubnmoteka rocysapcTBeHHOM
CnoHTaHHOE U 6 yf" P b
o6pasoBaTenbHoi nnathopmbl

111 BBIHYK/ICHHO€ HU3JIy4CHHE deBpanb P . P
«Poccumnckana dnektpoHHaa Wkona»

CBeTa
https:/resh.edu.ru/subject/lesson/3889/
Bubnmoteka rocygapcTBeHHOM
obpasoBaTtesibHOW NnaThopMbl

112 Jlazep deBpain P . op
«Poccumnckana dnektpoHHaa WkKona»
https:/resh.edu.ru/subject/lesson/3889/

Hyxknonnas Mmozens gapa .
. BubanoTeka rocygapctBeHHoOM

I'eitzenbepra-lBaneHko. -
o6pasoBaTenbHoi naathopmbl

113 3aps 1 MaccoBOE YHCIIO deBpaib .

I/I «Poccumnckana dnektpoHHaa WKona»
siapa. M30ToIbL.
P https:/resh.edu.ru/subject/lesson/3889/

PagnoakTuBHOCTH

3aKOH paJIOaKTUBHOIO

pacnaaa. CBoiicTBa .
BubanoTeka rocygapcteeHHoOM

MOHU3UPYIOLIETO -
o6pasoBaTenbHoi naathopmbl

114 n3iyueHus. Bausaue dbeBpaib

PaaMoOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
Jo3umerpus

«Poccuiickaa dnekTpoHHasa LLikona»
https:/resh.edu.ru/subject/lesson/4918/




OHeprus cBA3U HyKJIOHOB B
sape. SInepHble CUIIBL.
Hedext maccsl sipa.
SnepHble peakuuu.
SnepHbIe PEaKTOPBI.

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NnaThopMbl

115 deBpaib .
[TpoGnemsbl ynpaBisieMoro «Poccumnckan dnektpoHHan LLkona»
TEPMOSIICPHOTO CUHTE3A. https:/resh.edu.ru/subject/lesson/4918/
OKOJIOTUYECKHE aCIIeKThI
pa3BUTHUSA AAEPHOU
SHEPTEeTUKHU
Merons! perucTpanuy u
HCCIIEI0BaHUS
AJIEeMEHTAPHBIX YACTHII.
dyH/1aMEeHTaJIbHBIE BubanoTeka rocysapcTtBeHHoOM
116 B3aUMOIeCTBHS. baproHsl, o obpasoBaTeibHOM naaTGopmbl
eBpajb .
ME30HBI U JICIITOHEI. p «Poccumnckana dnektpoHHaa WKona»
[IpencraBnenue o https:/resh.edu.ru/subject/lesson/5909/
CrangapTHON MOJEIH.
KBapk-ritooHHas MoJienb
aJpOHOB
®du3uKa 3a npeaeaaMu .
N BubanoTeka rocygapctBeHHoOM
CrangapTHON MOJEIH. i
.. .. o6pasoBaTtenbHoi nnathopmbl
117 TémHas marepus u TEMHasI beBpaib .
E «Poccumnckana dnektpoHHaa WKona»
sHeprus. EnuHCcTBO )
p = https:/resh.edu.ru/subject/lesson/3900/
(hM3UYECKOI KapTUHBI MUPA
BubanoTeka rocygapcteeHHoOM
Dtanbl pa3BUTHS -
o6pasoBaTenbHoi nnathopmbl
118 aCTPOHOMHHU. 3HAUEHUE dbeBpaib

ACTPOHOMHHU

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/3918/




[IpuMeHUMOCTB 3aKOHOB
GbusuKY 1715 0OBSICHEHHS
MPUPOIBI KOCMUYECKHUX

BubanoTeka rocygapcTeBeHHOM
ob6pasoBaTesibHOM NnaThopMbl

119 deBpaib .
00BEeKTOB. MeTo b1 «Poccunmckan dnektpoHHana LWkona»
ACTPOHOMHUYECKUX https:/resh.edu.ru/subject/lesson/3918/
HUCCIIE0BaHUMN
CoBpeMeHHbBIE ONITHYECKUE .
— Bubnunoteka Focyfl,apCTBeHHOVI
120 PaJIHOTENECKONTHL, (eBparth o6paao?aTeanom nnatopmbl
«Poccuinckan InekTpoHHan LLkona»
BHCATMOCHCpHA https:/resh.edu.ru/subject/lesson/3918/
aCTPOHOMHUS
Bun 3B€3mHOTO HEbA. Bubnnoteka rocysapcTBeHHOM
121 Co3sBes3nus, sipKue 3BE3/bI, MapT obpasoBaTesibHOM NaaThopMbl
IUIAHETHI, UX BUAUMOE «Poccuitckan dnekTpoHHas LLkona»
NIBIDKECHUE https:/resh.edu.ru/subject/lesson/4936/
ComHeyHas cucTeMa. Bubnmoteka rocyaapcTBeHHOM
Connue. ConHeuHas obpasoBaTeibHOM NaaTGopMbl
122 aKTHUBHOCTH. VICTOYHHMK Mapt «Poccuickan dnekTpoHHas LLkona»
sHepruu CoJiHIa U 3BE3]T https:/resh.edu.ru/subject/lesson/4936/
3BE3bI, UX OCHOBHEIE BubnmoTeka rocyaapcTBeHHOM
XapaKTEPUCTUKHU. obpasoBaTtenbHOM NnaThopMbl
123 Juarpamma "crieKTpaabHbIN Mapt «Poccuitckas dneKkTpoHHas Lkona»
KJIacC — CBETUMOCTD" https:/resh.edu.ru/subject/lesson/5910/
BubanoTeka rocyaapcteeHHoOM
124 3Be3 1Bl IJ1aBHOM obpa3oBaTesibHOM nNnaTGopMbl
MOCJIeI0BATEIAbHOCTH Mapt «Poccuitckasa dnektpoHHasn LLkona»
https:/resh.edu.ru/subject/lesson/5910/
195 Buyrpennee crpoenue Mapt BubanoTeka rocyaapcteeHHoOM

3B&311. COBpEMEHHbIE

obpasoBaTenbHOM NnaThopMbl




MIPEJICTaBICHHUS O
MIPOUCXOXKIACHUN U
spomroruu CoHIa U 3BE37.
OTanbl )KU3HU 3BE3]

«Poccuitckan dnektTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/5910/

Mneunsiii [Iyre — Hama
TI'amaxkTuka. Tumsr

BubanoTeka rocygapcreseHHOM
ob6pasoBaTesibHOM NaaThopMbl

126 . MapT .
rajakTuk. YEpHbIE ABIPHI B «Poccumnckana dnexktpoHHan LLkona»
SIApax rajlakTHK https:/resh.edu.ru/subject/lesson/4935/
Bcenennas. Pacmimpenne BubnnoTteka rocyaapctBeHHOM
97 Bceenennoii. 3akon Xao0ua. o6pasoBaTenbHoi nnatdopmbl
1 Teopus boispmoro B3peIBa. MapT «Poccunitckaa dnekTpoHHas LLkona»
PennkroBoe n3nyuenne https:/resh.edu.ru/subject/lesson/4937/
Macirra6Has cTpyKTypa Bubnumoteka Focyfl,apCTBEHHOﬁ
. obpasoBaTesibHOW NnaThopMbl
128 Bcenennoid. MapT .
«Poccumnckana dnektpoHHaa WKona»
Meraranaxruka https:/resh.edu.ru/subject/lesson/4937/
BubnmoTeka rocyaapcTBeHHOM
129 Hepeménnsie mpoo6iieMbl MapT obpasoBaTenibHOM NnaThopMbl
aCTPOHOMUU «Poccuiickaa dnekTpoHHasa LLkona»
https:/resh.edu.ru/subject/lesson/4937/
DuU3NYECKUH TPAKTUKYM I10
teme "UcciaenoBanue
MarHUTHOTO IIOJIS
IIOCTOSIHHBIX MarHuTOB"
130 nnu "HccinenoBanue MapT

CBOMCTB
(dbeppomMarHeTUKoB" UIU
"UccnenoBanue aecTBHS
IMOCTOSIHHOTO MarHWTa Ha




pamKy ¢ Tokom"

131

®u3NYEeCKU NPAKTUKYM 110
teme "M3Mepenne cCuiel
Awmmnepa" wiu "M3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa
OT CHJIBI TOKA" WJTH
"Onpenenenre MarHUTHOM
WHIYKIIMYA Ha OCHOBE
nu3MepeHus cuiibl AMmepa"

MapT

132

®u3nYecKuil NPaKTUKYM IO
teMme "UccienoBanue
SIBJICHUSA
3JIEKTPOMAarHUTHO M
UHAYKIUU'" WK
"OnpeneneHne HHIYKINA
BUXPEBOTO MarHUTHOTO
mos"

MapT

133

DuU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
SIBJICHUS] CAMOMHTYKLIMM"
niu "Coopka Mo ienu
ANIEKTPOMArHUTHOT'O
reueparopa"

MapT

134

Ou3nyecKuii MPakTUKyM 1O
teme "M3mepenue nepuoja
CcBOOOIHBIX KOJICOaHUI
HUTSHOTO U MPYKUHHOTO
MasTHUKOB"

MapT

135

Du3nYeCKU NPAKTUKYM 10

MapT




teme "[IpeoOpazoBanme
SHEPTUU B IPYKUHHOM
MasTHUKE"

136

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
MIEPEMEHHOT0 TOKA Yepe3
MIOCJIEI0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYILKY U Pe3UCTOp" WU
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

MapT

137

®u3nYeCcKUil NPAKTUKYM IO
teme "M3ydyeHue
MapaMeTPOB 3BYKOBOM
BOJIHBI"

MapT

138

®uU3NYECKUH TPAKTUKYM I10
teme "M3mepenue
MoKa3aress MpeoMIICHHS
crexina" unu "[lonyuenue
M300paxxeHus B CCTEME U3
IJIOCKOTO 3epKaja U JIMH3bI"

MapT

139

Ou3nyecKuii MPakTUKyM 10
teme "UcciaenoBanue
3aBUCHUMOCTHU (POKYCHOTO
PacCTOSIHUA OT BEIECTBA
(Ha mpuMepe KUAKUX
nuH3)" umn "M3mepenue
(hOKYCHOTO paccTOSTHUS

MapT




paccenBaronuX JuH3"

140

®u3NYEeCKU NPAKTUKYM 110
teme "HaGmonenue
TrQpaKkum,
uHTepHEPEHITNH U
MoJIsIpU3aluu cBeTa"

MapT

141

@u3NYEeCKU NPAKTUKYM T10
teme "OnpeneneHue
HMITyJIbCa U SHEPTUn
PENSATUBUCTCKUX YaCTHUIT
(o ¢ortorpadusm TpekoB
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

MapT

142

DuU3NYECKUH TPAKTUKYM I10
teme "M3mepenue
nocrosiHHOM [lnanka Ha
OCHOBE HCCJIETOBaHUS
dhoTorddexra" nnm
"UccneqoBanue
3aBUCHUMOCTH CHJIbI TOKa
4yepes CBETOJHO]] OT
HanpspKeHus"

MapT

143

Ou3nyecKuii MPakTUKyM 10
teme "UcciaenoBanue
CHEKTpa pa3peKeHHOTO
aTOMapHOIo BOJIOPOJa U
M3MEpEHUE NOCTOSHHOM
Pun6epra”

anpenb

144

Du3nYeCKU NPAKTUKYM 10

anpenb




teme "MccnegoBanue
panmoakTUBHOTO (poHa C
HCIIO0JIb30BAHUEM
nosumertpa" uinmn "Usydenue
IOTJIOIIEHUA OeTa-4acTHlLl
amoMuHuem"

@u3NYEeCKU NPAKTUKYM 110
teme "HaOmonenus
3BE3IHOTO HEeba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIL30BaHUEM
KOMIIBIOTEPHBIX
MPUIIOKEHUN I
OTIPENICTICHUS TI0JIOKEHHUS
145 HEeOECHBIX 0OBEKTOB Ha 1 1 arnpeb
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeBepHOTo moymapus u
sIpKUE 3BE3/1b1" WK
"HaOaroneHus B TENECKOII
Jlynsl, muianer,
TYMaHHOCTEH U 3BE3THBIX
CKOIUIeHUH"

O06o0011IEHNE U
CHCTEMAaTU3aLMA 3HAHWIA. BnbamnoTeKa rocyAapcTBeHHOM

Ponb ¢usuku u obpasoBaTenbHOM NnaThopMbl

146 1 anpenb

aCTPOHOMHUH B «Poccuitckasa dnektpoHHasn LLkona»
3KOHOMMYECKOH, https:/resh.edu.ru/subject/lesson/4937/
TEXHOJIOTHYECKOM,




COLIMAJIBHOM U 3THYECKOU
cdepax aesaTenbHOCTH
JeJI0BEKa

O06o0011IEHNE U
cucTeMaTu3anys 3HaHuH.
Ponb 1 MecTo pusuku u

BubanoTeka rocygapcreseHHOM
ob6pasoBaTesibHOM NaaThopMbl

147 arnpelb .
aCTPOHOMMUHU B «Poccumnckana dnexktpoHHan LLkona»
COBPEMEHHOUW HAY4YHOU https:/resh.edu.ru/subject/lesson/4937/
KapTUHE MHUpa
O06o0menne u
CHCTEMAaTH3aIs 3HAHWH.
Ponb pusnueckoit Teopun B
(dhopMupoBaHUU .
N BubnnoTteka rocyaapcteeHHOM
MpEJICTaBICHUN O -
. obpasoBaTesibHOM NnaThopPMbl
148 (bM3UYEeCcKOi KapTUHE MUpa, arnpeb .
o . «Poccumnckana dnektpoHHaa WkKona»
MeCTO (PU3MUEeCKOM .
https:/resh.edu.ru/subject/lesson/4937/
KapTUHBI MUpa B 0011eM
psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIC
BubnnoTeka rocygapcreseHHoOm
O6o0menue u yv P
. obpa3oBaTesibHOM NnaTGopMbl
149 CHCTEMAaTH3aLMs 3HaHUH 110 arnpeb .
" " «Poccumnckana dnektpoHHaa WKona»
teme "Kunemaruka .
https:/resh.edu.ru/subject/lesson/1488/
BubnnoTteka rocyaapcteeHHOMN
O060011IEHNE U yv P
. obpa3zoBaTesibHOM nnaTGopMbl
150 cHCTeMaTu3aIus 3HaHu| 110 arnpeb .
- | «Poccuiickaa dnekTpoHHasa LLikona»
teMe "KuHemaTtnka .
https:/resh.edu.ru/subject/lesson/1488/
151 O06o06mIeHNE 1 anpenb BnbaMoTeKa rocyapCcTBeHHOM




cucTeMaTu3anys 3HaHuH 110
teme "Jlunamuka"

ob6pasoBaTenbHOM NaaThopMbl
«Poccuitckan dnekTpoHHas LLkona»
https:/resh.edu.ru/subject/lesson/2976/

O06o0011IEHNE U
cUCTeEMAaTHU3alus 3HaHNH 110

BubanoTeka rocygapcreseHHoOM
ob6pasoBaTesibHOM NaaThopMbl

152 " anpenb y
teme "CraTuka TBEpAOTrO «Poccunmckan dnektpoHHana LLkona»
Teaa" https:/resh.edu.ru/subject/lesson/4720/
O06o0mmenue u BubanoTeka rocyaapcTBeHHOM
153 cHCTeMaTH3aIs 3HaHuH 110 ob6pasoBaTesibHOM NaaThopMbl
arnpelb .
Teme "3aKOoHbI COXpaHEHUs P «Poccuiickasn InekTpoHHas LLikona»
B MexaHuke" https:/resh.edu.ru/subject/lesson/6290/
O06o06meHne n 5
. BubanoTeka rocyapcTtBeHHoOM
CHCTEMAaTU3alMs 3HaHUH I10 6 - b
o6pasoBaTenbHoi nnatdopmbl
154 TeMe "OCHOBBI arnpeb .
«Poccumnckana dnektpoHHaa WkKona»
MOJIEKYJISIPHO- )
yAp N " https:/resh.edu.ru/subject/lesson/4722/
KUHETUYECKON TEOPUH
O0o00menue u BubanoTeka rocyaapcTBeHHOM
155 CHCTeMaTH3alus 3HaHUH 10 obpasoBaTenibHOM NnaThopMbl
anpelb .
teme "TepmonnHamuka. p «Poccuiickaa dnekTpoHHas LLkona»
TenmoBrie MaIMHEB" https:/resh.edu.ru/subject/lesson/6292/
O60061enue u .
. BubanoTeka rocyaapcteeHHoOM
CHCTeMaTH3alus 3HaHUH 110 i
" o6pasoBaTenbHoi naathopmbl
156 TeMe "ArperaTHbie arnpeb .
«Poccumnckana dnektpoHHaa WKona»
COCTOSIHHS BEIIICCTBA. i
" https:/resh.edu.ru/subject/lesson/2985/
®dazoBbIe IEPEXO/IbI
O06o06mIeHNE 1 BnbanoTeKa rocyAapCcTBeHHOM
cHCTeMaTH3aIys 3HaHUH 110 obpasoBaTenbHOM NnaThopMbl
157 anpenb

TeMe "DIeKTpuyecKoe
noze"

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/6293/c




onspect/160281/

O06o0011IEHNE U
cUCTeEMAaTHU3alus 3HaHNH 110

BubanoTeka rocygapcreeHHOM
ob6pasoBaTesibHOM NaaThopMbl

158 " . arnpenb y
teMme "IlocTosTHHBIHN «Poccunmckan dnektpoHHana LLkona»
ANEKTPUIECKUHN TOK" https:/resh.edu.ru/subject/lesson/2982/
Bubnmoteka rocynapcTBeHHOM
O0o00611eHNE U V.f'. p
N obpa3sosaTtesibHOMN NaaTGopmbl
cHCTeMaTH3aIys 3HaHuH 110 .
159 " arnpeb «Poccuiickas InekTpoHHas LWkona»
TeMe ""TOKM B pa3nnyHbIX .
" https:/resh.edu.ru/subject/lesson/3775/st
cpenax
p art/107857/
BubnnoTeka rocygapcreseHHoOM
O06o06meHne u yv P
. obpasoBaTesibHOM NnaThopMbl
160 CUCTEMaTH3aITUs 3HAHUH 110 arnpeb .
"™ " «Poccumnckana dnekTpoHHaa Wkona»
TeMe "MarautHoe nosie .
https:/resh.edu.ru/subject/lesson/3806/
Pe3epBHbIi ypok. .
BubnmoTteka rocygapcteeHHOM
O06o06meHne u -
. obpasoBaTtesibHOM NnaThopPMbl
161 cUCTEMATU3AIUA 3HAHUH I10 arnpeb .
"y «Poccumnckana dnektpoHHaa WKona»
TeMe ""DIIeKTpoMarHuTHas )
\ P https:/resh.edu.ru/subject/lesson/4908/
WHIYKIUS
Pe3epBHbIit ypok. .
BubnmoTteka rocyaapcteeHHOMN
O06o06meHNEe 1 -
. obpa3oBaTesibHOM NnaTGopMbl
162 CHCTEMAaTH3aLMs 3HaHUH 10 arnpeb .
"M «Poccumnckana dnektpoHHaa WKona»
TeMe "MexaHndecKkue .
" https:/resh.edu.ru/subject/lesson/4907/
KoIeOaHus
PesepBHbli ypoK. .
BubnmoTteka rocyaapcTBeHHOMN
O06o06mIeHNE 1 °
. obpa3zoBaTesibHOM nnaTGopMbl
163 CHCTeMaTH3alus 3HaHUH 110 arnpeb

Teme "DIIeKTpOMarHuTHbIE
Kosie6aHus"

«Poccuiickaa dnekTpoHHas LLikona»
https:/resh.edu.ru/subject/lesson/5903/




164

PesepBHBIN ypOK.
O0o0061IeHNE U
CHCTeMaTH3aIs 3HaHUH 110
Teme "MexaHudecKue u
AJIEKTPOMArHUTHBIEC BOJTHBI"

Man

BubanoTeka rocygapcreseHHOM
ob6pasoBaTesibHOM NnaThopMbl
«Poccuiickan dnekTpoHHan LLKkona»
https:/resh.edu.ru/subject/lesson/3795/

165

PesepBHBIl ypOK.
O06o00menue u
CHCTEMAaTH3aIs 3HaHUH 110
teme "OnTtuka"

Mau

BubanoTeka rocygapcreseHHoOM
obpa3sosaTtesibHOMN NaaTGopmbl
«Poccuiickan dnekTpoHHan LLIkona»
https:/resh.edu.ru/subject/lesson/4914/

166

PesepBHBII ypoOK.
O06o0menue u
CHCTEMAaTH3aIHs 3HAHUH 110
teme "OcnoBrr CTO"

Mau

167

Pe3epBHbIil ypok.
O0o00menue u
cUCcTeEMAaTU3aIys 3HaHUH 110
teme "KopnyckyisipHo-
BOJIHOBOM nyanu3m"

Man

168

Pe3epBHbIi ypok.
O06o001enne u
CHCTEMAaTH3alMs 3HaHUH 110
TeMe "Pu3uka atoma"

Mau

169

PesepBHbIil ypok.
O06o0011IEHNE U
cHCTEMAaTU3alMs 3HAHUH 10
TeMe "PH3nuKa aTOMHOT'O
sIIpa ¥ DJIIEMEHTAPHBIX
vactul”

Man

170

PesepBHBIN ypOK.

Man




O0o0061IeHNE U
CHCTEMAaTH3aIs 3HaHUH T10
TeMe "DIIEMEHTHI
actpoduzuxu”

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

170

16




