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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS Ha YPOBHE CpeAHEro o0mero obpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOM
oOpa3oBaTenbHOM Tporpammbl, npenactaBieHHbix B PI'OC COO, a Takke ¢ y4eTOM
¢denepanbHOl pabodell MporpaMMbl BOCHHTAHHS W KOHIENIWW IPENojaBaHus y4eOHOTOo
npeamera «®@usuka» B o0Opa3zoBarenbHbIX opranusanusx Poccuiickont  deneparumu,
pealn3yoUMX OCHOBHbIE 00pa30BaTeNIbHbIE IPOrPAMMBI.

CopnepxaHue mporpaMMbl 10 (U3MKE HAmpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTuHBI Mupa oOydaromuxcss 10-11 kmaccoB npu oOyuennn ux (usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO noaxoja. IIlporpamMma no ¢usnke COOTBETCTBYET
tpeboBanusaM PI'OC COO k miaHupyeMbIM JHUYHOCTHBIM, MPEIMETHBIM M MeETanpeIMETHBIM
pe3yiapTaTaM OOyuY€HHs, a TAaKKE YYHUTHIBAET HEOOXOIUMOCTh pean3alMd MEKIIPEIMETHBIX
CBsA3eM (M3MKM C €CTEeCTBEHHO-HAaydHbIMU Yy4eOHbIMHU mpenMeramu. B Heil ompenenstorcs
OCHOBHbBIE 1IE€M W3y4eHUs (U3UKH Ha YpOBHE CpEIHEro oOIiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, METallpeIMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma o gu3snke BKIIOYAET:

e [UIAaHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca (GU3UKH Ha 0a30BOM ypOBHE, BTOM YHCIIE

MpeIMETHBIE Pe3yAbTaThI M0 r0/1aM O0yUYEHHUS;

e cozepkanue ydeOHoro npenmera «Pu3nKay 1o rojgam 00ydIeHusI.

dusnka Kak Hayka 0 Hanbosee o0IuX 3aKOHaX MPUPO/IbI, BRICTYMAs B Ka4eCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHHH 00 OKPYKAIOIIEM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMIMI JUIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX
MIPEMETOB, TIOCKOJIbKY (PH3MUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUHN, H3y4aeMbIX
XUMUueH, Ouosoruei, pusnyeckor reorpadueit u actpoHomue. lcmosb30BaHUE W aKTUBHOE
NpUMEHEHHe (U3UYECKUX 3HAHHWHM OMNpeneNsieT XapakTep W pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEPreTHKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, IOJy4eHHUST HOBBIX
MaTepHAJIOB C 33JJAHHBIMHU CBOMCTBaMHU U Jpyrux. M3ydeHne (pu3nku BHOCUT OCHOBHOMW BKJIAJ B
(dbopMUpOBaHHE €CTECTBEHHO- HAyYHOW KapTHUHBI MuUpa oOydaromuxcs, B (popmupoBaHue
YMEHUH NPUMEHITbHAYYHBIH METO]I TIO3HAHUS MIPH BHIMIOJIHEHUH UMK YU4EOHBIX UCCIICIOBAHHIA.

B ocHOBY kypca (Gu3uKH UTs YPOBHS CPEIHETr0 00IIero 0Opa30oBaHUs MMOJIOKEH PST HIICH,
KOTOPBIEC MOKHO PACCMATPHUBATh KaK MIPUHIUIIBI €TOMIOCTPOCHHUSI.



Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SIBJISIETCS JIOTMUECKU 3aBEPILICHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3lesioB (M3UKHU, BKIIOYAET KaK BOIMPOCH KIACCHUYECKOH, TaK H
COBpPEMEHHOU (PU3UKH.

Hoes cenepanruzayuu. B cOOTBETCTBUU C HEHM MaTepuan Kypca GU3UKH 0OBEAUHEH BOKPYT
¢usnveckux Teopuid. Bemymum B Kypce sBIseTcs (OPMHpPOBAHWE NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U TIOJIE.

Hoesn eymanumapuzayuu. E¢ peanuzanus npeanosiaracT UCHOJb30BaHUE I'YMaHUTaApPHOTO
noTeHIana GU3NIECKO HayKH, OCMBICIIEHUE CBSI3M Pa3BUTUADU3UKU C pa3BUTHEM OOIIECTBA, a
TaKXKe ¢ MHUPOBO33PEHUYECKHUMH, HPAaBCTBEHHBIMH U KOJOTHYECKHUMH MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc QUMK npeamnoiaracT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHYECKUX U TEXHOJIOTHUYECKHX MPUIIOKEHUH M3yYEHHBIX TEOPUN M 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEAEHUS DIIEMEHTOB COJEPKAHUS,
MOCBSIICHHBIX AKOJIOTMUECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHbl C PAa3BUTHEM
TEXHHUKH U TEXHOJIOTUH, a TaKXkKe 00CyX/IeHus Mpo0JIeM paliiOHaIbHOTO MPUPOIOTOIb30BaHUS U
9KOJIOTMYECcKOi 0€301acHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha YPOBHE CpeAHero oOuiero oOpa3oBaHUS
SBISIOTCA  (pu3udeckue Teopuu ((HopMUpOBAaHHWE NPEICTABICHUM O CTPYKType MOCTPOCHUS
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAIBHBIX 3aKOHOB W MPHHIIUIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O TPUPOJE, TPAHWIAX MPUMEHHUMOCTH TEOPWH, IJISi OTHMCAaHUS €CTeCTBEHHO-
Hay4YHBIX SIBJICHUH U TIPOIIECCOB).

CucreMHO-/IeTEIbHOCTHBIN MOJX0/ B Kypce (PU3UKU peaTu3yeTcs Mpexke BCEro 3a CUCT
OpraHu3aIiy SKCIEePUMEHTANIBHON NesATeNbHOCTH oOyyaromuxcs. [[ns 6a3oBoro ypoBHS Kypca
(GU3MKM — 3TO KCIOJIB30BAaHUE CHCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX KCIIEPUMEHTOB M
abopaTOpHBIX PabOT, KOTOpbIE B MporpamMme Mo (u3NKe OOBEIWHEHBI B OOIIMNA CITHCOK
YUYEHUYECKUX MPaKTHUYeCKUX paboT. BriieneHue B ykazaHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOJMMBIX JUII KOHTPOJII M OILIGHKH, OCYILECTBISIETCS YYaCTHUKaMH OOpa3oBaTebHOTO
mporiecca UCX0Asl U3 0COOEHHOCTEH TUTAHUPOBAHUS U OCHAIICHHS KaOuHeTa ¢usuku. [Ipu sTom
obOecrieunBaeTcs OBJIAJCHHE OOYUYAIOUIUMUCS YMEHHUSIMU TMPOBOJUTH KOCBEHHBIE W3MEPEHHUS,
UCCIIEIOBAHUSl 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MPeI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAeIsSeTCs] PELICHUIO PAaCUCTHBIX U KaueCTBEHHBIX 3aj1ad. [lpu stom
JUIS pacYETHBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 334 C SIBHO 33JaHHON (PU3MYECKON MO/IEIbIO,
MO3BOJISIFOIINE IPUMEHSTh U3y4YCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiena Kypca, TaK U MHTETpUpys 3HaHUS U3 Pa3HBIX Pa3zeiioB.
JUid KauecTBEHHBIX 3a/Jay I[PUOPUTETOM SBISAIOTCSA 3aJaHMsl HAa OOBACHEHUE NPOTEKaHUS
(¢u3NYeCKUX SBICHUN U MPOLIECCOB B OKPYXKAIOMIEH JKW3HHU, TpeOyromue BpIOOpa (U3NUECKOi
MOJEH AJIsl CUTYallu IPAaKTUKO- OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboBanusmu PI'OC COO Kk MarepualibHO- TEXHUYECKOMY
obecrieyeHn0 y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (PM3MKH Ha YpPOBHE CpETHETO
oOmiero 00pa30BaHUs JOJDKEH M3y4aThCs B YCIOBHSX NMPEIMETHOTO KaOWHETa (M3UKU WIHA B
YCIIOBHSIX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kabuHere
GU3MKN  JODKHO OBITh HEoO0XOoauMOe JiabopaTopHOE OOOpYIOBaHHWE JUIS BBITIOJHCHHUS
YKa3aHHBIX B MpOrpamMMe Mo (PHU3MKe YUCHHUECKUX MPAKTHYECKHX PadOT M JIEMOHCTPAIIHOHHOE
00opy0BaHUE.
JlemoHcTparioHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUM C TPHHIIUIIOM
MUHUMAaJbHON JIOCTATOYHOCTH M OOECTeYMBAET MOCTAHOBKY NEPEUHCIEHHBIX B MPOTpaMMe M0
(¢u3MKe KIIYEBBIX JEMOHCTPALUN Ui MCCIENOBAaHUS H3y4aeMbIX SBJIEHUH U IPOLECCOB,
OHMITUPUYECKUX N(PYHTAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPHUMEHEHUH.
JlaGopaTtopHoe 00OpymOBaHHE ISl YUEHHYECKHX NpPAaKTHUeCKUX padoT dopmupyercs B
BHJIE TEMAaTUYECKMX KOMIUIEKTOB U O0ECIeYMBAEeTCsl B PAacueTe OJHOTO KOMILJIEKTa Ha JBYX
oOyuaronuxca. TeMaTH4eckHe KOMIUIEKThI J1TaOOpPaTOpPHOTO OOOpYIOBaHHS JIOJKHBI OBITH
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUU aHAJIIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BU/IE IIU(PPOBBIX JIAOOPATOPHUH.
OCHOBHBIMU LEJIIMU U3Yy4€HUS GUUKH B 00111eM 00pa30BaHUU SBIISIOTCA:
e (opMupoBaHME HHTEpeca W CTPEMJICHHMs OOyJaromuXcs K HAy4YHOMY H3yUYEHHIO
IIPUPOJBI, PA3BUTHE UX MHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABIEHUH O HAaydyHOM MeETOJie TO3HaHus U (opMHUpOBaHHE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3ydyeHHs OCHOB CTPOEHUS
MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKY;

e (opmupoBaHre yMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUH U
Hay4HbIX JOKa3aTeJIbCTB;

e (opMupoBaHHE NPEACTABICHUN O PONM (PU3MKK sl PA3BUTHUSL IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHne 3TUX Lesed oOecrneynBaeTcsl pelleHHeM CIEYHOIIUX 3aJad B IpoLecce
U3y4eHHs Kypca (GU3UKU Ha YPOBHE CPEAHEro o0I1ero oopa3oBaHusL:



e MPHOOpPETeHHE CHUCTEMBI 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUSX, BKJIIOYAs  MEXaHUKY, MOJICKYJSIPHYI0O (QH3HUKY, DIEKTPOIHMHAMUKY,
KBAaHTOBYIO (DM3UKY U DJIEMEHTHI acTPO(DU3UKH;

e (opMmupoBaHMEe yMEHHH NTPUMEHSATh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUS
(GU3NYEeCKUX SIBICHUH B TPUPOAEC M UL TNPHHATHS NPAKTUYECKUX PEIICHHH B
MOBCEIHEBHOM JKU3HH;

e OCBOGHHE CIIOCOOOB pEUICHMs PAa3TUYHBIX 337a4 C SBHO 3aJaHHON (DU3HYECKOM
MOJIENIBIO, 33/ay, I[0/pa3yMEBAIOIIUX CaMOCTOSITEJIbHOE CO3/aHue (pusnueckon
MO/IENH, a/IEKBaTHON YCIIOBUSIM 3a/1a4H;

e TOHMMaHUE (U3UYECKUX OCHOB M IMPHHIMUIOB JEHCTBHS TEXHHYECKHX YCTPOUCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS HA OKPYKAIOIIYIO CPENY;

e OBJAJICHHE METOJAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHUS M MPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaIM3a W  HMHTEpHpeTanud  HHpOpManuu,  OINpeneeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yJbTaTa;

e CO3/aHWE YCIIOBHH JUISl pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOM
JeSTEeITbHOCTH.

Ha wmzydyenume ¢usuku (6a30BBIH ypOBEHb) Ha YpPOBHE CPEIHEr0 OOMIer0 0O0pa3oBaHUS
otBoguTcst 136 yacos: B 10 ximacce — 68 yacoB (2 yaca B Hezenmio), B 11 kimacce — 68 vacoB (2
yaca B HEJIENIO).

[Ipennaraemsiii B mporpamme 1o (u3uke nepeyeHb Jab0paTopHBIX UIIPAKTHYECKUX padboT
SBIISIETCSI PEKOMEH/IOBAaHHBIM, YYHTENb JeNlaeT BHIOOp MpoBeneHHs JabopaTOpHBIX paboT
OMBITOB C YUYETOM MHAUBUIYAJIbHBIX 0COOEHHOCTENH 00yJaroIuXCs.



COJAEPKXAHUE OBYYEHMUS10

KJIACC

Paznen 1. ®dusuka u MeTOAbI HAYYHOTO NO3HAHMSA

®usuka — Hayka O npupone. Hayunsle mMeToAbl MO3HaHUS OKpYyKaroumero mupa. Poib
SKCIEPUMEHTA U TEOPUU B IIPOLIECCE [TO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHUN M TporieccoB. Haydnsie rumores3sl. dusznyeckue
3aKOHBI U TeopuH. | paHHIIBI TPUMEHUMOCTH (pr3HYecKnX 3aKOHOB. [IpHHITUTT COOTBETCTBUSI.

Ponp m mecto ¢u3mku B (GOPMHPOBAHHMU COBPEMEHHOH HAyYHOH KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanorossle u 1uudpoBBIE  HU3MEpPUTEIbHbIE npuOOpbl,  KOMIIBIOTEPHbIE
JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe aBmwkeHHe. OTHOCUTEIHHOCTh MEXaHHYECKOTO JABMKCHUSI.
Cucrema orcuera. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMUA Ha OCH CHUCTEeMbI KoopawHaT. CIOXKeHHe TEpEeMEIeH U
CJII05KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TPSMOJIMHEWHOE ABWKeHHE. ['paduku 3aBHCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEepPEeMEIEHUS] MaTepUaIbHONH TOYKU OT BPEMEHHU.

CBoboaHoe najeHne. Y CKOpeHne CBOOOTHOTO TaACHHUS.

KpuBonuueitHoe nBmwxkeHue. [[BkeHWe MarepuasbHOW TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHasgckopocTh. [lepron u yacrora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHUE.

Texuuueckne ycTpoilcTBa W MNPAKTUYECKOE NPUMEHEHUE: CIHJIOMETP, JBIKCHHE
CHapsIOB, LIETIHbIE U PEMCHHBIE MIepeaayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCYETa, WILTIOCTPALMS KUHEMATUYECKUX XapaKTePUCTUKIBUKCHHUS.

[IpeoOpazoBanue ABMKEHUIN C UCMIOJIB30BaHUEM MPOCTHIX MexaHnu3MoB.[lanenue ten B

BO3JIyXE U B pa3peKEeHHOM IPOCTPAHCTBE.

Habmronenue nBuxkeHus Tena, OPOIICHHOTO IMOJ YIJIOM K TOPH30HTY UTOPHU30HTAIBHO.



N3mepenue yckopenust cBobogHoro najenus. Hanpasnenue

CKOPOCTH MPU JBUKEHUU MO0 OKPYKHOCTH. Yuenuueckutil

9KCnepumeHm, 1a6opamopuvie pabomul

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIICHUS ~ MEXAY  NyTSIMH,  TPOWUJIEHHBIMH  TEJIOM 34
MOCJIEIOBATENIbHBIE PABHBIE TMPOMEXKYTKHM BPEMEHH IIPU PABHOYCKOPEHHOM JABUXKEHUU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yuenne nBrKeHUs MAapUKa B BA3KOM )kuakoctu. M3yuenune

JBKEHUS TeJla, OpOIIEHHOTO TOpU30OHTANBHO. Tema 2. /lunamuka

[Tpuanmn OTHOCHUTEJILHOCTHU Tamunes. ITepBorit 3aKOH Hrrorona.
WNuepunanbHble CUCTEMBI OTCUETA.

Macca Tema. Cwma. [lpunnun cynepno3unmu cuil. Bropoit 3akon HproTtona mis
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1711 MaTepraibHbIX TOYEK.

3akoH BcemupHOTO TAroTeHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenune. Buasl TpeHust (mokos, ckoibxkeHus, kadeHus). Cwia tpeHus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIBKEHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conmpoTUBICHUS
TP JBMKEHUH TeJa B )KUJIKOCTH WJIH Ta3e.

[TocrymarensHOE W BpamareabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MoMEHT CWIBl OTHOCHTENIBHO OcH BpamieHus. [lmedo cumbl. YcimoBus paBHOBECHS
TBEPIOTO Tena.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHME: MOIUIUITHUKY, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHEeHME Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHA.

N3mepenue cuit.

CnoxeHue cuiL

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JiehopMalinu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.

CpaBHEHME CUII TPEHUS TIOKOS, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxkcnepumenm, nabopamopuule pabomwsl 3yuenue

JBUKEHHS OpycKa MO HAKJIOHHOM IMJIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmarum.

UccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOLIET0 OCh BPAIICHHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

Nmnynbc MatepuanbHON TOUYKH (Tesa), CUCTEMbl MAaTePUATIbHBIX TOUYEK. IMIYyIbC CHITBI U
M3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE ABMKCHHE.

Pabota cuiibl. MOIITHOCTD CHUJIBI.

Kunernueckast sHeprus MarepuaibHOW TOuku. Teopema 00 M3MEHEHWH KHUHETHYECKOU
SHEPIUU.

[TorenunanwsHas sueprus. [loTeHnuanbHas s3HEprUs ynpyro 1eGopMUpoBaHHON MIPYKUHBI.
[ToreHnumanpHas SHEPTHs Tejla BOJIM3M MOBEPXHOCTH 3€MITH.

[ToreHumanpHble ¥ HEMOTEHIHAIbHBIE CUJbI. CBA3b PabOThl HEMOTEHIIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKON SHEPTHH CUCTEMBI Tel. 3aKOH COXPAaHEHUS MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoHCTBa M MPAaKTUUECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIH
MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBIKEHUE.

[lepexon noTeHIMATBHON PHEPTUM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHwvie pabomuol

N3ydenne abCoOMOTHO HEYIPYTOIo yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIXHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI ¢ U3MEHEHHEM MEXaHHYECKOW 3HEeprumresa Ha
MIpUMepe PACTSKEHUS] PE3MHOBOTO JKT'yTa.

Pa3nen 3. MosekyasipHasi pu3uKa 1 TEPpMOJIMHAMHUKA
Tema 1. Ocnogbl MONEKyAAPHO-KUHEMUYECKOI meopuu
OcHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETHUYECKON TEOPUHU U UX ONIBITHOE 00OCHOBAHUE.
Bbpoynosckoe asmwxkenue. uddysus. Xapakrep ABHKEHUS UB3aUMOJICHCTBUS YaCTUIl BELIECTBA.
Mopnenu cTpoeHus Ta3oB, XKUAKOCTEH M TBEPAbIX TeN U OOBSICHEHHE CBOMCTB BElIECTBAa Ha
OCHOBE 3THX Mojeneil. Macca u pasmepbl mozekyn. KommuectBo BemiectBa. [locTosiHHas
ABorajpo.

TennoBoe paBHoBecue. TemmepaTypa u e¢ uamepenue. lllkana remneparyp Llenbcust.



Mopnens uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO- KHMHETUYECKOW Teopuu
uaeanbHOrO ra3a. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa cCpelHedl KHHETHYECKOH SHepruu
TEIUIOBOTO JBWKEHMS yactul rasza. lllkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneitpona. 3akon [anbrona. M3ompoieccsl B uealbHOM rasze ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBiIeHUe W30IIPOLECCOB: U30TEPMa,
M30X0pa, u3o0apa.

TexHuueckne ycTpouCcTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHUE BEIIECTBa, (PoTorpadgpuuMosexyn
OPraHUYEeCKUX COCTMHECHUMN.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKECHHS.

Monens onbiTa lTepHa.

OMBbITHI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHUE MEKMOJIEKYJISIPHOTO
B3anMMOJICHCTBHSI.
Moens, WUTIOCTPUPYIOLIAs IPUPOIY AABIEHUS ra3a Ha CTeHKU cocyaa. OnbIThI,
WUTIOCTPUPYIOIIHE YpaBHEHHE COCTOSIHHS HCaTbHOTO rasa,
H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

Ompenenenre mMacchl BO3JyXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MEpEHHHOOBEMa
KOMHAaThI, JaBJICHUA U TEMIICPATYPEI BO3J1yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEKIY ITapaMeTpaMH COCTOSIHUSI pa3peKeHHOTO

rasa.
Tema 2. Ocrosvt mepmoouHamurku

TepMoauHamuyeckass cucrema. BHYTpeHHSISI SHEpPrusi TEPMOJIUHAMUYECKOU
CUCTeMbl M crocoObl e¢ u3MeHeHus. KommuecTBo TeroTsl W paborta. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJEalbHOrO Tra3a. Buuel Temnomnepenadu: TEIIONPOBOJHOCTh, KOHBEKIIHS,
u3NyyeHue. Y elbHas TeII0EMKOCTh BeliecTBa. KoanuecTBo TemIoThl pU TeIionepeaaye.

[Tonsatue 006 ammabatHOM mporecce. IlepBwiii 3akoH TepMoauHaMUKH. [IpuMeHeHHe
MIEPBOTro 3aKOHA TEPMOJIMHAMUKH K H3oIpoleccaM. ['paduueckasunrepnperaius paboThl rasa.

Bropoii 3akon Tepmoannamuku. HeoGpatuMocTh IpoIEeccoB B MIPUPO/IE.

TemoBbie Mamuubl. [IpuHIUIBL NeHCTBUS TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu B
TerioBbIX MamuHax. KoaddunueHT nonesHoro neictBust temnooil mamuubl. [{ukn Kapuo u
ero Ko(pGUIUEHT MOJIE3HOTO AEHCTBUSA. DKOJIOTUYECKUE TPOOIEMbI TEIJIOOHEPTEeTUKH.



Texuuueckue ycTpoiicTBa U I[PaKTUYECKOE IIPUMEHEHHE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEpPruu Teja IPU COBEPIIEHMHM padOThl: BBUIET MPOOKU M3
OYTBUIKM TIOJ JCHCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢dupa B JIATYHHOU TpyOKe MyTEM
TpeHUs (BUIC0IEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPruy (TEMIIEpATyphl) Tela NP TeIIonepeaaye.

OnpIT 110 a1uabaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYILIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTIO/IBUTaTEIs.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomuol

N3mepenue ynenbHOM TEMI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne u koHaeHcanus. Mcmapenue wu  kuneHue. AOCONIOTHasT U
OTHOCHTEINbHAS BJIAKHOCTh BO3MyXa. HackimeHHsli map. YaenpHas TerioTa mapooOpa3oBaHMsL.
3aBUCUMOCTb TEMIEPATYPHI KUMIEHUS OT 1aBJICHUSL.

TBeépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAJIIOB.

Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. [lnaBieHne w Kkpuctammuzanus. Y AelbHas
TeruioTa miasiaeHus. Cyonumars.

VYpaBHeHue TeroBoro 6anaHca.

TexHudeckre yCTPOWCTBA W TPAKTHYECKOE IMPHUMEHEHHE: TUTPOMETP U IICHXPOMETD,
KaJIOpUMETP, TEXHOJIOTUW  IIOJIYYCHUS COBPEMEHHBIX MAaTepHajoB, B TOM  YHCIIEC
HaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenue nmpu NOHMWKEHHOM JaBJICHUH.

Crioco0ObI M3MEPEHHSI BIAKHOCTH.

HaGnronenue narpeBaHus 1 TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomuol

N3mepeHune 0OTHOCUTEILHOM BIIAKHOCTH BO3/TyXa.

Pa3nen 4. DinekTpoguHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3aius  Tel. OJNEKTpUYeCKuid 3apsa. J(Ba BuAa INCKTPUYECKUX — 3apsJIOB.
[IpoBOIHUKH, AUAIAEKTPUKH U TOIYIIPOBOAHUKH. 3aKOH COXPAHEHHS dJIEKTPHUUECKOT0 3apsa.
Bzaumopneiicteue 3apspoB.  3akon  Kymona. ToweuHslif  snekTpuyeckuil  3apsi.
Dnektpuyeckoe mnoJie. Hanpsok€HHOCTD AnieKTpudeckoro mostst. [puHiumn



CYIEPIIO3UIINH IEKTPUUYECKUX T0JIeH. JIMHUY HANPSHKEHHOCTH JEKTPUYECKOTO TOJIS.

PaGora cun oanekrpocratmdeckoro moiis. lloreHmman.  Pa3sHOCTP MOTEHIUMANIOB.
[IpoBOAHUKY U TUAIEKTPUKHU B JIEKTPOCTATHUECKOM MoJie. J(uaekTpuyeckas npoHUIaeMOCTb.

DnexktpoeMkocTb. Konaencarop. DiIeKTpOEMKOCTh IIOCKOTO KOHAEHCATOopa.

DHeprus 3apsHKEHHOTO KOHIEHCaTopa.

TexHuueckre yCTpOWCTBAa M MPAKTUUECKOE IMPUMEHEHHE: DIIEKTPOCKOIL, dJIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3alllUTa, 3a3€MJIEHUE SJIEKTPOIpPUOOpPOB, KOHAEHCATOp, KOMMPOBAIbHBIN
anmapar, CTpyWHbINA IPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE TI0JI€ 3aPSHKEHHBIX TEl.

[TpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.

DNeKTpocTaTUYEeCKas 3aIluTa.

JIUDIIEKTPUKY B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHMOCTH AIEKTPOEMKOCTH MJIOCKOTO  KOHJIEHCaTopa OT  TUIOHIAJH
TIJIACTHH, PACCTOSIHUSI MEXKTy HUMH M TUAJICKTPUICCKON MPOHUTIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHCHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. I[Tocmoannsiit 31ekmpuueckuit mox. Toxu 6 paznuunvix cpedax

DIIEKTPUYECKUI TOK. YCIOBHSI  CYIIECTBOBAHMS AIEKTPUUECKOTO TOKa.
Hcrounuku Toka. Cuna Toka. [locTossHHBIN TOK.

Hanpsioxenue. 3akon OMa 115 ygacTka 1enu.

DIEeKTpUYECKOe COTNIPOTHUBIICHHUE. YaenbHoE COTIPOTUBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TIPOBOTHUKOB.
Pabora 3JIEKTPUYECKOTO TOKA. 3akoH Hxoyna—JIenna. MomHocTh

AIIEKTPUYECKOTO TOKA.
DNEeKTPOABUKYIIasl CHJIa U BHYTPEHHEE COMPOTUBIICHHE HCTOYHHKA TOKa.3akoH OMa asist
MOJTHOM (3aMKHYTOM) 3JIeKTpuueckoi nernu. KopoTrkoe 3ambIKaHUE.
DneKTpoHHas POBOAUMOCTh TBEPABIX METaJJIOB. 3aBUCUMOCTH
COMPOTHBIICHUS METAIIJIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTb.
DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.
[TonynpoBOAHUKHU. CobcTBeHHas u MpUMeCHas MIPOBOJIMMOCTh
MoJIynpoBoAHUKOB. CBoicTBa p—N-niepexosa. [TomynpoBoAHUKOBBIE TPHUOOPBHI.
DNEeKTpUYECKU TOK B  pacTBOpax U paciuiaBax AIIEKTPOJIUTOB.
DIEeKTpONUTHYECKAs AUCCOLUALIMS. DIIEKTPOIIH3.



OnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENBHBINA pa3psa. MoiHus.
I1na3ma.

TexHuueckue yCTPOMCTBA U IPAKTUYECKOE IPUMEHEHME: AaMIEPMETp, BOJIBTMETP,
peocTar, MCTOYHMKM TOKa, D3JIEKTPOHArpeBaTElIbHbIE MNPUOOPBI, 3AIEKTPOOCBETUTEIbHbBIE
npuOOpBI, TEPMOMETP COIMPOTHBIICHHS, BAaKyyMHBIA IHOJ, TEPMHUCTOPBHI H (DOTOPE3HCTOPHI,
IIOJIYIIPOBOJHUKOBBIN TNOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKAa U HaIIPSKEHUS.

3aBUCUMOCTb CONIPOTUBIICHUS LMIMHAPUYECKUX MPOBOJHUKOB OT JIIMHBI,ILIOIIAIN
IIOIIEPEYHOI0 CEUYEHHUsI U MaTepuaa.

CMeraHHO€e COeIMHEHNE IPOBOTHUKOB.

[Ipsmoe  u3mepeHue JIEKTPOABHKYIIEH cunsl.  Kopotkoe 3aMbIKaHHE
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne CMEIIaHHOTO COEMHEHMS] PE3UCTOPOB.

N3mepeHne  SIeKTpOABMKYHIEH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONIPOTHBIICHHUSL.

Hab6nronenue snexkrponusa.

Me:knpeaMeTHbIe CBS3U

N3yuenne kxypca ¢uzmku 06a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISACTCS C Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEJAMETHBIX CBsI3€l C KypcaMu MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpaduu U TEXHOJOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3yYEHHEM METOJIOB HAay4yHOTO IO3HAHUSA:
SBJICHUE, Hay4dHbIH (akT, rumote3a, (u3MuUecKas BeIWYMHA, 3aKOH, TEOpHs, HaOJIO/eHuE,
AKCIEPUMEHT, MOJICTUPOBAHUE, MOJEIH, H3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TuHelHas QyHKIMs, mapadoia, runepbona,
ux rpaduKy U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKLUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl U WX MPOEKIMH HAa OCH KOOpPIUHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexanudeckoe NBIKEHHE B )XKUBOU mpupoje, auddysus, ocMoc, TemnoooMeH
KUBBIX OPraHU3MOB (BH/IbI TEILIONEPEAAaUYH, TEIJIOBOE PAaBHOBECHE), ANEKTPUUECKHE SIBJICHUS B
JKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBa, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIlIeCTBa,
MOJISIpHAsi Macca, TEIJIOBblE CBOWCTBA TBEPJBIX TEJI, KUIKOCTEH U



ra3oB, QJICKTPHUYCCKUC CBOMCTBA MCTAJJIOB, SJICKTPOJIUTUYCCKAA AUCCOUAlINA, Ir'AJIbBAHUKA.

I'eocpaghus: BNaXHOCTb BO3/yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue IBMKEHUH C MCHOIb30BAHUEM MEXAaHH3MOB, YUET TPEHHS B
TCXHUKEC, TMMOAIIWUITHUKHU, HCIIOJIB30BAHUC 3aKOHA COXpAaHCHHUA HMMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET W Jpyrue), JBHUraTeib BHYTPCHHETO CrOpaHWs, MapoBas TypOWHA, OBITOBOM
XOJIOAWJIbHUK, KOHAUITHUOHEP, TCXHOJIOTUHU IMOJIYYCHHSA COBPECMCHHBLIX MAaTCPpHAJIOB, B TOM YHCJIC
HAaHOMAaTEpUAJIOB, M  HAHOTEXHOJOTMM,  IEKTPOCTaTHYeCKas  3allluTa,  3a3eMIICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEp, DIIEKTPOHATPEBATENbHBIE  MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznen 4. DaexkTpoauHaMuka

Tema 3. Macnummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKUUSA

[TocrositHHBIE MarHuThl. B3auMonelcTBHE NOCTOSHHBIX MAarHUTOB. MarmuTtHoe mnoJe.
Bexrop marauTHOM MHAYKIMK. [IpuHIUIT cynepno3uuy MarHUTHBIX NoJiel. JIMHuM MarHuTHOM
nHaykuuy. KapTuHa muHNi MarHUTHON MHIYKIIUU MOJISE TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe moJie MpOoBOJAHMKA ¢ TOKOM. KapThHa JIMHUI MHAYKIUU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneIiT Opcrena. BzanmoaeicTBre NpoBOIHUKOB CTOKOM.

Cuna Amrmiepa, €€ MOTyb U HallpaBJICHUE.

Cuna JlopeHma, e€¢ MOIylb W HampaBjeHue. JIBW)KEHHE 3apsHDKEHHOM 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pabora cumsr Jlopenta.

SIBieHMEe ANEKTPOMArHUTHOW WHAYKUMH. [IOTOK BEKkTOpa MArHUTHOM WHIYKIHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHAYKIIMK Dapajes.

BuxpeBoe anexTpudeckoe TmoJie. DIEKTPOIABMXKYIAs CHJIA WHIYKIUA B TPOBOJTHHUKE,
JBIDKYIIEMCSI TIOCTYIATEIHHO B OJTHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTD. SIBICHNE CAMOMHIYKIIMH. DJICKTPOABMKYIIAS CHUIa CAMOMHTYKIIHH.

DHeprusi MarHUTHOTO TIOJI KATYIIKA C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTPOWCTBA M TMPAKTHYECKOE IPUMEHEHHE: TIOCTOSHHBIE MAarHHTHI,
AIIEKTPOMArHUTHI, FIEKTPOABUTaTENb, YCKOPUTEIH AIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJI0HEHHE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM IoJieM.JInHuu
WHJIYKIIMA MAarHUTHOTO TIOJISL.

B3aumonelictBue 1ByX MpOBOJHUKOB ¢ TokoM.Cuita

Awmnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHME EKTPOMATHUTHON UHAYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOJBIKYLIEH CHJIBI MHIYKIMH OT CKOPOCTH U3MEHEHUSIMATHUTHOIO
IIOTOKA.

SIBneHne CaMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccnenoBanue AeiCcTBUS MOCTOSITHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue sSBIEHNS 31EKTPOMATHUTHOM MHAYKIINH.

Pasznes 5. KoJsieOaHnusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koa1edanus

KonebatenpHast cucrema. CBoOOmHBIE MeXaHWYeCcKHe Kojebanms. [‘apMoHWYecKue
koneOanus. Ilepuon, wacrorta, amruutyga U ¢aza kosebanuil. [IpyXKUHHBIH MasSTHHK.
MareMaTuueckuii MasTHUK. YpaBHEHHWE TapMOHUYECKUX KoseOanwmii. [IpeBpareHue >HEpruu
IIPY TAPMOHUYECKHUX KOJIEOaHUSX.

KonebatenpHbiii koHTYp. CBOOOJHBIE JJIEKTPOMAarHWTHBIE KOJICOAHHWS B HICATHBHOM
KoJjeOaTeNbHOM KOHType. AHANOTUS MEXIY MEXaHWYECKUMU U 3JIEKTPOMArHUTHBIMU
kosebanusiMu. @opmymna Tomcona. 3akOH COXpaHEHHUS PHEPTUU B HICATHHOM KoOJieOaTEILHOM
KOHTYpe.

[IpencraBnenue o 3aTyxaromuXx KojieOaHUsX. BoIHYX IEHHbIE MEXaHUYECKUE KOJeOaHUsl.
Pe3onanc. BeiHyXIeHHBIE AIE€KTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMIAIBHBIN MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ACUCTBYIOIIEE 3HAUEHUE CHIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTPEOICHUE DIEKTPUUECKON SHEPrHM.
DKOJIOTUYECKHE PUCKU TMPU MPOU3BOJACTBE dleKTpodHepruu. KynbTypa ucCHoIb30BaHuUs
AIIEKTPOIHEPTUH B MMOBCETHEBHOM JKU3HH.

Texnuueckne ycTpoiicTBA M NPAKTHUECKOE TMPUMEHEHHE: JIEKTPUYECKUIl 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHON CUCTEMBbI (IPYKUHHBIN WM
MaTeMaTHYeCKU MasATHUK).



Habmonenue 3aTyxaromux konebanuii. Mccnenopanue
CBOWCTB BBIHYXICHHBIX KoJeOanuii. Habmronenue
pe3oHaHca.

CBOOOTHBIC AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcmwinorpaMmsl — (3aBUCUMOCTH  CWJIBI  TOKa W HaNpsDKEHUS OT BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc mpu mocienoBaTENIbHOM COEAMHEHMM PE3UCTOpa, KaTyIIKW WHIYKTUBHOCTU U
KOHJIEHCATOpA.

Monenb TUHUY JIEKTpoNepeaayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCHMOCTH IEpHOJia MaJIbIX KoJeOaHUi Ipy3a Ha HUTU OT JJIMHBI HUTU U
Macchl rpysa.

HccnenoBanue mnepeMeHHOrO0 TOKa B 1€MW W3  IOCJIENOBATEIbHO COEIUHCHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 6OJIHbL

MexaHnnyeckue BOJIHBI, yclaoBus pacripoctpanenus. [lepuoa. CkopocThpacnpocTpaHeHUsS
u juuHa BosHBL [lomepeuHble M TpOJOJbHBIE BOJNHBL. VHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. Ckopocts 3Byka. ['pomkocts 3Byka. Bricora Tona. TemOp 3BykKa.

DNEeKTpOMarHUTHBIE BOJHBIL. Y CIOBUSI W3TyYEHUS JIEKTPOMArHUTHBIX BOJIH.

B3anmuas opuentanma BektopoB E, B, V B oanexkrpomarmutHOi BonHe. (CBoMcCTBa
AIIEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KeHHWE,  NpeJoMIIeHHe,  Moysdgpu3auus,  Iudpaxius,
untepdepeHusi. CKOpoCTh 3EKTPOMArHUTHBIX BOJIH.

[lkana 3Me€KTPOMArHUTHBIX BOJIH. [IpHMeHEHHEe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[lpuHnunel  pagvocBs3 U TeneBuiaeHus. Paguonoxarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaIOLIEeH Cpebl.

Texuuueckne ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKalbHble MHCTPYMEHTHI,
yIIbTPa3BYKOBask TUArHOCTHKA B TEXHHMKE M MEIUIMHE, pajgap, pPaJuoONpPUEMHHUK, TEJIEBHU30pD,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHHK 3BYyKa.

Habmronenue otpaxkeHus U nmpeaoMieHUs MexaHn4eckux BosiH. HaOmronenue

uHTepepeHuu U AMPpaKkiud MEXaHUIECKHX BOJIH.3BYKOBOM PE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M MYacTOTOM
KoJieOaHuH.



HccnenoBanue CBOWCTB — AJIEKTPOMArHMUTHBIX — BOJH:  OTPaXXEHHWE, NPEIOMIICHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHLns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHUE CBETa B OJIHOPOIHON Cpefe.
JIyu cBera. ToueUHBIN UICTOYHUK CBETA.

Otpaxxenue cBeTa. 3akoHbl OTpaxkeHUs cBera. [locTpoeHue H300pa’keHUN B IIOCKOM
3epKaie.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHHe. lIpeaenbHBIN Yroa MOJHOTO BHYTPEHHETO
OTpaKEHHS.

Hucnepcus cseta. CroxHblIi coctaB Oenoro ceta. L{Ber.

Cobupatonme u pacceuBatomive JauH3bl. ToHkas mnuH3a. DokycHOe paccTosHuE U
ONTHYECKas cHiia TOHKOU JHH3bL. [locTpoeHnne n3o0pakeHuil B COOMpAIONINX U pacCeUBAIOIINX
nrH3ax. Popmyna TOHKOU JIMH3bI. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH T€OMETPUYECKOMN ONTHKH.

BomnoBas omntuka. WaTepdepentus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBUSA
HaONIOACHUST MAKCHMYMOB ¥ MUHUMYMOB B UHTEP(HEPEHITMOHHON KAPTHUHE OT JIBYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cera. JudpakmumonHas pemieTtka. YClIoBHE HAOMIONEHUS TJIAaBHBIX
MaKCUMYMOB TIPH TIQJICHHH MOHOXPOMAaTHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpoWCTBa M TPaKTUYECKOE NMPUMEHEHME: OYKH, Jyma, (oToammapar,
MPOCKIIMOHHBIN  ammapaT, MHUKpPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKA, au(paKiuoHHAS
pelIeTKa, MoJISPOUI.

Jlemoncmpayuu

[Ipsimonuuelrinoe pacnpocTpaHeHue, OTpaXE€HHWE U MPEIOMIICHUE CBeTa.
OnTuyeckue MpuoOpHI.

[TosniHO€ BHYTpEeHHEE oTpakeHue. Moaelb CBETOBO/IA.

HccnenoBanue CBONCTB N300paKEHHH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTIA.

Hab6mronenue nnrepdepeHImu ceera.

Ha6nronenue nudpaxiuu cBera.

Habmonenue nucnepcun cera. [lomyuenue

CIIEKTpa C MOMOIIIbIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIESTKH.

Hab6mronenue mossipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul



N3mepenue nokasaTesis IpeJoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHUM B JTMH3aX.
Habmonenue aucriepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAJILHON TEOPUH OTHOCHTEILHOCTH
['panuubl NPUMEHMMOCTH KIIACCMYECKOW MexaHuKu. [locTynaTel crienuanbHOW TEOpHUH
OTHOCUTEIILHOCTH: HWHBApPUAHTHOCTb MOJYJS  CKOPOCTHM CBE€Ta B BAaKyyMe€, NIPUHLHI
OTHOCHUTEIBHOCTH DHHIIITENHA.
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU M COKPAIIEHUE JITTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b MacChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPIHs TTOKOSI.

Paznen 7. KBantoBasi puzuka
Tema 1. Dnemenmot K6anmMoBoI ONMUKU
®ortonsl. ®opmyna [Inanka cBa3M 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEPIUs U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qoroddpdexkra. Ombitet A. I'. CronmeroBa. 3aKOHBI
dboTtorddekra. YpaBuenue Diinmreitna 1 Gororddexra. «Kpacuas rparumay gorosddexra.
HaBneane cBera. Omeiter II. H. JleGenesa.
XnMudeckoe JeHCTBHE CBETA.

Texnuueckue YCTPOMCTBA U MPAKTUYECKOE NIPUMEHEHUE: (hOTOdIIEMEHT,
(dboTomaTuuk, coaHeyHas 6arapesi, CBETOAHO/I.
Jlemoncmpayuu

®doTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddekra.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna no paccesnuto o -yactuil. [lnanerapnas
mozens aroma. [loctynarer bopa. M3nydyenue u nornomnieHne pOTOHOB MpHU MEpPEXosie aTroma ¢
OJIHOTO YpOBHS JHepruu Ha Apyrod. Bunel cnektpoB. CHekTp ypoBHEH SHEpruu aroma
BOJIOPO/JIA.

BonHoBeble cBoiicTBa yactuil. Bonnsl e bpoiinsa. KopnyckynspHo-BoJIHOBOM qyanu3m.

CrioHTaHHOE ¥ BBIHYXICHHOE U3Ty4YCHHUE.

Texnuyeckre yCTpONCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CHEKTPaJbHBIA aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopaa. Onpenenenue

JUIMHBI BOJIHBI JIa3epa.

Habmoienue muHeHYaThIX ClIeKTpoB m3mydeHus. Jlasep.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomuol

HaGnrogenue nuHevaToro crekrpa.

Tema 3. Amomnoe saopo

DOKCHEPUMEHThI,  JIOKa3bIBAIOUIME  CJOXHOCTh  CTPOEHUS  sjipa. OTkphITHE
panmoaktuBHOCTH. OmbITEI Pe3epdopaa o onpeneneHno coctaBa paJioakTUBHOTO H3ITydCHUS.
CoiictBa anb(da-, 6eTa-, raMMa-u3TydeHus. BiusHue paguoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpbiTHE NpoTOHa M HeWTpoHa. HykimonHas moxens sapa ['eiisenbepra— lBaneHko.
3apsin saapa. MaccoBoe uucio sapa. M30Tormnsl.

Anbba-pacniag. DIEKTPOHHBIA M MO3UTPOHHBINA OeTa-pacnan. ['amma- usmydeHue. 3akoH
PaavoaKTUBHOTO pacmaja.

DHeprusi CBsi3W HYKJIOHOB B sifpe. Snepubie cumbl. JledekT maccel siapa. SAnepHbie

peakuuu. Jlenenue u CUHTE3 A1€Ep.

SAnepusiii peakrop. Tepmosaepubliii cuntes. [Ipobiembl U nepcrneKTUBBIAAEPHON
SHEPTreTUKU. DKOJIOTHYECKHE ACTIEKTHI SIIEPHON SHEPTETUKMU.

OneMeHTapHble YacThlbl. OTKPBITHE TO3UTPOHA.

MerTo1b1 HaOJIOIEHUS ¥ PETUCTPALIUU AJIEMEHTAPHBIX YaCTHULI.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTHHBI MHpa.

TexHuueckre ycTpoicTBa W MPAaKTUIECKOE MPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, smepHbIil peakTop, arToMHas bomoa.

Jlemoncmpayuu

CUYeTUUK MOHU3BUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
HccnenoBanue TpekoB acTuil (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DjieMeHTBI aCTPOHOMHH U ACTPOPU3UKH

Dranbl pa3BUTHS acTpoHOMUH. [IpUKITaHOE 1 MUPOBO33pEHUYECKOE 3HAUCHUEACTPOHOMHUH.
Bun 3B¢31H0T0 HeOa. Co3Be3nus, sIpKUE 3BE3bl, TUTAHETHI, UX BUIUMOEC JIBHKCHHE.
CoiHeyHast cucTeMa.

Counnne. ConHeuHass akTHUBHOCTh. Mcrtounwk sHepruu CojHI@ M 3BE31. 3BE3JbI, HX
OCHOBHBIC XapaKTCPUCTUKHU. JlMarpaMMa «CHEKTPaJIbHBIM KJIaCC — CBETUMOCTBY. 3BE3JIbI

IJIaBHOM MOCIIEA0BATEIHLHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTH» JIIA 3Bé3,[[ rJIaBHOM
IIOCICAOBATCIIBHOCTH. BHYTpeHHee CTPOCHHC



3B¢311. COBpEeMEHHbIE MPEACTABICHUS O MPOUCXOKACHUN U 3BOJIIOIUK CoHIIA U 3BE3]I. DTarlbl
YKU3HHU 3BE3]1.

Mueunsiii [1yTe — nama I'anaktuka. [lonoxenue u nmwxkenne Connua Bl anaktuke. Tumsl
rajlakTuk. PajmoranakTiuky U kBa3apsl. YepHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ia. Pasderanue rajakTuk.

Teopusa bonpmioro B3psiBa. PenmkToBO€ n3iyyeHue.

Macmirabnast ~ ctpykrypa  Bcenennoil.  MeraranakTHka.

Hepemenusie mpo6ieMbl acCTpPOHOMUM.

Yuenuueckue nabnooenus

Habntoienus HEeBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUI OTIpEeJIeNIeHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiymapus u sipkue 3BE3/bl.

Hab6nronenus B Teneckon Jlynsl, minanet, Mneunoro [lyru.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMUM B IKOHOMHYECKOHW, TEXHOJIOTMUECKOW, COIMATBHOU |
THYECKON cdepax [eATENbHOCTH 4YeNOoBeKa, poJib U MecTo (M3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTWHE MHpa, poiab (uU3NYecKol Teopun B (HOPMHUPOBAHUH
npescTaBiIeHu 0 Gu3nueckoil kKapTHHE MHUpa, MeCTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MIPEICTABIEHUH O IPUPO/IE.

MexnpeamMeTHblie CBSI3U

N3yuenne kypca ¢uzumkm 06a30BOro ypoBHS B 11 Kiacce OCYIIECTBIAETCS C Y4E€TOM
COJIep’KaTeNbHBIX MEXIIPEJAMETHBIX CBsI3€l C KypcaMu MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpedomemnuvle nouwamusi, CBS3aHHbIE C M3yYEHHEM METOJIOB HAay4yHOTO IO3HAHUS:
SIBJICHUE, HaydHbId (akT, Tumoresa, (Qu3nueckas BeIWYWHA, 3aKOH, Teopus, HaOIIeHue,
AKCIEPUMEHT, MOJIETUPOBAHUE, MOJEIH, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIMH: CHUHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbl U HUX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE AIIEMEHTApHBIX (YHKIIHM,
MIPU3HAKU [10100US TPEYTOJIBHUKOB, ONIpeAeTIeHHE MIOUIaA1 IIOCKUX GUryp u o0bema Tel.

buonocus: snekrpuyeckue sBICHUS B JKUBOM MpHpoJE, KoyieOaTenbHbIE IBIKCHUS B
KUBOI TpUpOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHpOJE, NCHCTBUE paJuallid Ha >KUBbIE
OpraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJd, KpHUCTallIMdeckash CTPYKTypa TBEPIBIX Te,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMUYECKON PELICTKH, CHEKTPalIbHBIN aHaIu3.



l'eocpaghus: MarHWTHBIE TIOJIOCA 3€MIIH, 3QJIKH MArHUTHBIX Py, POTOCHEMKA 3E€MHOM
IIOBEPXHOCTHU, IPEJICKA3AHNUE 3EMIIETPACEHU.

Texnonozus: TMHUM DIIEKTPOIIEpEaay, TEHEPATOpP NEPEMEHHOIO TOKA, 3JIEKTPOABUIaTENb,
WHAYKIIMOHHAS T€4b, pajap, pPaJHoONpUEMHHK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN ammnapar, BOJIOKOHHAs ONITUKA, COJIHEUHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOI'PAMMBbI Imo
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «@du3nka» Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U MMTPCIAMETHBIX O6pa30BaTeJII>HI)IX PE3YyJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yibTaThl OCBOEHUSA yueOHOro mpeamera «dusmka» AOHKHBI OTPaXKaTh
TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAThHCS C(OOPMUPOBAHHON BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOLUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEecTBa,
paciivpeHre *XU3HEHHOTO ONbITa U ONbITA JEATEIBHOCTH B IMPOLIECCE pealln3allid OCHOBHBIX
HaIpaBJIEHUH BOCIUTATEIbHON AESITETbHOCTH, B TOM YHCJIE B YACTH!

1) rpaxaanckoro BoCHHTAHUS:

c()OPMHPOBAHHOCTB TPAKIAHCKOMN MO3ULUK 00YHaIOIerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIECTBA;

HpHHATHE TPaAULIUOHHBIX 00IIeYeTI0BeYeCcKuX I'YMaHHCTUYECKHX u
JIEMOKPATHYECKHX IIEHHOCTEH;

rOTOBHOCTH BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX IPaKIaHCKOTOOOIIECTBa,
y4acTBOBATH B CAMOYIPABJICHUH B 00Pa30BaTeILHOM OpraHu3alliH;

yMEHHE B3aUMOJIeHICTBOBATh C COLMATLHBIME MHCTUTYTAMH B COOTBETCTBHH CHX
(QYHKLIUAMH ¥ Ha3HAUEHHEM;

TOTOBHOCTb K T'YMAHUTAPHOUW U BOJIOHTEPCKOU NIEATEIIbHOCTH;

2) NaTpHOTHYECKOro BOCTIHTAHMS:

c(OPMHUPOBAHHOCTH poccuiickoi IpaXxIaHCKOM UJICHTHYHOCTH,
MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYIAPCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSMPOCCUHCKUX
YYCHBIX B 00J1aCTH (DU3UKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIATAHHS:

c)OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO NOBEICHHS;

CMOCOGHOCTh OLEHUBATH CHTYALMIO U HPUHUMATh OCO3HAHHBIC PELICHHS, OPMEHTHPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATETBHOCTH YUEHOTO;

OCO3HaHHeE JIMYHOTO BKJIA/a B MOCTPOEHHE YCTOHYMBOTO GY1yIIero;

4) >cTeTHYecKOro BOCIIMTAHMS:

3CTETUYECKOE OTHOLIEHHE K MHUpY, BKJIKOYAs 3CTETHKY HAyYHOTO TBOPYECTBA, PUCYIIErO
dusmueckoii Hayke;



5) TpynoBoro BocnuTanus:

UHTEpEC K pa3iIndyHbiM cdepaMm mnpodeccHoHaTbHOW JESTETbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKONH W TEXHHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oymymiei
npoeccuu U pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00macTu (hM3WKU Ha
MPOTSKEHUU BCEW JKU3HU;

6) 3K0J10rHUECcKOro BOCIHTAHMUS:

c(OpPMHUPOBAHHOCTH 9KOJIOTMYECKOI KYJIbTYpbl, = OCO3HAaHHE  IJI00AIBLHOIO
XapakTepa 3KOJOTHYECKUX PooiieM;

IUIAHUPOBAHUE U OCYILIECTBICHUE JICVCTBUI B OKPYKAIOLIEH CpeJle HA OCHOBE3HAHUS LETeh
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA;

paciiupeHue  OmbITa JAESITEIbHOCTH 9KOJIOTMUYECKOM HaIpPaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs PU3NUECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAy4YHOM JAeATEIbHOCTH, TOTOBHOCTH B MPOLIECCE U3YyUEHUS (PUUKU
OCYILIECTBJISITh IPOEKTHYIO U UCCIIE0BATENbCKYIO ACSITEIbHOCTh HHIUBUAYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHHBEpPcAIbHBbIE YueOHble AelicTBUsibazoBbie
JIOTHYeCKHe 1eCTBHS:
CaMOCTOSITEJILHO dbopMynupoBaTh u aKTyaJIu3UpOBaTh npobiemy,
paccMmaTrpuBath €€ BCECTOPOHHE;
OTIPEIeNIATh LENH JIeSTEIbHOCTH,



BIIQJICTh HaBBIKAMH Y4EOHO-UCCIICIOBATEICKONH M MPOCKTHOU JESITENLHOCTH B 00JIACTH
(U3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY TIOMCKY METOJIOB PEIICHUS 33]1a4
(U3HYECKOTO COJIEPKaHMsL, TPUMEHEHHUIO Pa3IMYHBIXMETO/IOB IO3HAHUS;

BJIQJIETh BUJAMHU JIEATEILHOCTH IO TMOJYYCHUI0O HOBOTO 3HAHUS, €r0 WHTEPIpPETALHH,
MPeoOpa30BaHUI0 W MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHUTYAIUSAX, B TOM YHCIE IPH
CO3JaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISBJISITH NIPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIU3UPOBaTh 3aj]ady, BBIJIBUTaTh
TUTIOTE3y €€ PEIICHUs, HAXOJIUTh apryMEHTHI JUIsl J0Ka3aTelbCTBA CBOUX YTBEPXKIACHHI,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aQHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ pEUICHUS 3aJaud pe3yibTaTbl, KPUTHYECKU
OIIEHUBAThH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BATENbHOU NEATETHLHOCTH, B
TOM YHCJIE NPU U3YYCHUH (HU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIICHUBATh MPUOOPETCHHBIN OTIBIT;

YMETh MEePEHOCUTH 3HAHUS TI0 (PU3MKE B IPAKTUUECKYIO 00JIACThKU3HEACATEIHbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 001acTe; BBIIBUTATh HOBHIC

WJIeu, IpeaiaraTh OPUTHHAIBHBIC TIOIXO0/IbI U PEIICHHUS;CTaBUTh MPOOJIEMBI U 3a/1a4H,

JOTTYCKAFOIIUE AIbTePHATUBHBIC PEIICHUSI.

Padora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMH TIOJIydeHUS WHpopManuu (HU3UIECKOTO COJEPKAHUS U3 MCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJILHO OCYIIECTBIATh TOWUCK, aHalW3, CHCTEMATH3aIlui0 U
MHTEpIpeTauo HHHOPMaIUU Pa3InYHbIX BUIOB U (GOpPM MPEICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTh MH(OPMALINY;

WCIOJIb30BaTh CpelcTBa HWH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTraHM3alMOHHBIX 337a4 C COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKU O€30M1aCHOCTH, TUTHEHBI, pecypcocOepexeHusl, MPaBOBbIX U
ATHUYECKUX HOPM, HOPMUH(POPMAIITMOHHOHN 0€3011aCHOCTH;

co37aBaThb TEKCThl (DU3UYECKOTO COJECp)KAHUS B PA3NIUYHBIX ¢dopMaTax ¢ y4ETOM
Ha3HayeHUs HHpoOpMalMM ¥ LEIeBOW ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (Qopmy
MIPEJICTaBICHUS U BU3YaJIU3alHH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YYeOHbIEe 1eiiCTBUSA:
OCYILIECTBIIATH OOIIEHHE HA YpOKaX (U3UKH U BO BHEYPOUHOU JEATENBHOCTH;
pacrno3HaBaTh MPEINOCHIIKA KOH(MIMKTHBIX CUTyaui U CcMAr4ath
KOH(JIMKTHI;



pa3BEpHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW U MHIUBUAYaIbHON paboTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJUIEKTUBA,

IIPUHUMATh L€IM COBMECTHOW JEATEIBHOCTH, OPraHW30BBIBaTh M KOOPAMHHUPOBATH
JNEUCTBUS IO €€ JOCTUIKEHHIO: COCTABJISITh IUIAH JEHCTBUM, pAaclpeaessaTh POJU C Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/JIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJA U KaXKJIOTO yYAaCTHUKA KOMAaHJbl B OOLIUI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHUSM;

IpeJIaraTb HOBBIE INPOEKTHI, OLEHUBATH MIEH C IMO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEJICHHE B PA3JIMYHBIX CHUTYyalMsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxkeHNe, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIe  yYHUBepcajbHble  y4YeOHbIe  /1eHCTBUA
Camoopranuszanms:
CaMOCTOSITEIIEHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIEATEIFHOCTh B 00MacTH (U3UKH U
aACTPOHOMMH, BBISIBIISITH MMPOOJIEMBI, CTAaBUTH M (POPMYIHPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIEHO COCTAaBIATh ITUIAH PEHICHUS PACUCTHBIX M Ka4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAaKTUYECKOM paboThl € Y4ETOM HMEIOIIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JaBaTh OLEHKY HOBBIM CUTYaIUsIM;
paciupsTh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUN;
JIeNIaTh OCO3HAHHBIM BBHIOOD, apryMEHTHPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATH MPUOOPETECHHBIH OIBIT;

criocoOcTBOBaTh (OPMHUPOBAHWIO W MPOSBICHUIO JSPYAUIMH B 001acTH  (U3HKH,
MTOCTOSTHHO TOBBIIIIATH CBOM 00pa30BaTEIbHBIA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAJILHBIH HHTEJIJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaI[UsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIHLHOCTH, OIICHWUBATH
COOTBETCTBHUE PE3YIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH ITO3HABATEIBHOM peICKCUM KaK OCO3HAHMS COBEPIIAEMbIX ACHCTBUI
Y MBICIIUTENIbHBIX MTPOLIECCOB, UX PE3Yy/IbTaTOB U OCHOBAHUII;

WCIO0JIb30BaTh MPUEMBI peIeKCHu AJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS,;



YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYIUX IIPHU AHAIU3E PE3YIbTaTOBIEATEIbHOCTH;
MPUHUMAThH ce0s1, TOHNMAast CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U PTYMEHTBI IPYIUX IIPHU AHAIA3E PE3YIbTaTOBIEATEIbHOCTH;

MIPU3HABaTh CBOEC IIPABO U MPABO JPYTUX HA OILMOKU.

B mpomecce AOCTMKEHHS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPaMMBIIO (u3mke
JUIsl  YpOBHS  CpeAHero oOmiero oOpa3oBaHus y OOy4YaIOIIMXCS  COBEPIICHCTBYETCS
SMOILIMOHAJIBHBIN UHTEJUIEKT, PEANOIaraloumicg opMupoOBaHHOCTb:

CaMOCO3HAHU$, BKJIIOYAIOUIET0 CIIOCOOHOCTh IMOHMMATh CBOE 3MOI[MOHAIBHOE COCTOSTHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOLIMOHATILHOM cpepbl, OBITh YBEpEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOC IIOBEAEHHE, CIIOCOOHOCTh aJaNTHPOBAThCA K SMOLMOHAIBHBIM
M3MEHEHHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPBHITBIM HOBOMY;

BHYTpEHHEl MOTHBAIlMM, BKJIOYAIOIIEW CTPEMJICHHE K JOCTHKEHHIO LIEJIH U YCHEeXy,
ONTHMMU3M, UHUIIMATUBHOCTb, YMEHHUE AEUCTBOBATH UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €0 MPU OCYILIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOYAIOUINX CIIOCOOHOCTH BBICTpauBaTh OTHOIICHUS C IPYTHUMHU
JIIOJIbMH, 3200 TUTHCS, IPOSIBIIATH UHTEPEC U pa3pemiath KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATHBI

K xoniy o0ydyenus B 10 kjacce npeameTHbie pe3yiabTaThl Ha 0a30BOM YPOBHE JOJHKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpPaX pojb U MeCTo (GU3UKU B (HOPMHUPOBAHHU COBPEMEHHOMN
HAy4YHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B MPaKTHUYECKOU
JIEITEIILHOCTH JIIONICH;

YUUTHIBaTh TPaHUIBl NPUMEHEHHUS M3YYCHHBIX (U3MYECKUX MOjejeil: MaTepuaabHas
TOYKa, MHEepUUalIbHasl CUCTeMa OTCYCTa, aOCOJIIOTHO TBEPAOE TENO, HJCANbHBINA ra3, MOJAEIH
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUYCUHBIN AIEKTPUUYECKHUI 3apsii MpHU pelIeHUU
buznueckux 3aaay;

pacrno3HaBaTh (QU3MYECKHe sBJICHUA (MpPOIlecChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUECKON TEOPUU CTPOEHHS BELIECTBA U



AIIEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMKEHHE, CBOOOTHOE
NajieHue Tel, JBI)KEHHE 110 OKPY)KHOCTH, HHEpUHMs, B3auMmojeictBue Ten, auddysus,
OpOYHOBCKOE JBIDKEHHE, CTPOCHHE >KUAKOCTEH M TBEPHBIX TEJ, U3MEHEHHE 00BheMa Tel IMpH
HarpeBaHuu (OXJIAKIEHHM), TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHAEHCAlMs, IUIABJICHUE,
KpUCTAJIIN3alus, KUIIEHUE, BJIAXKHOCTb BO3JlyXa, IIOBBIIIEHWE JABJIEHUS Ta3a IpH €ro
HarpeBaHUU B 3aKpBITOM COCYZE, CBS3b MEXJYy IapaMeTpaMu COCTOSIHUS ra3a B H30Ipolieccax,
AJIEKTpU3aLIUA TEJ, B3aUMOJICHCTBHE 3apsIOB;

ONMCHIBaTh MEXAHUYECKOE JABM)KEHHE, MCIONb3Yys (DU3MUECKHUE BEIMYMHBI: KOOPAWHATA,
IyTh, MEpPEMEIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMILYJIbC Tela, KUHETHYecKas
SHEprus, NOTEHLUaJIbHAsl AHEPIus, MeXaHuueckas paboTa, MeXaHWYecKass MOIIHOCTb; IPH
ONMHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIb3YEMBIX BEJIWYMH, UX
0003Ha4YEeHMsI U €IMHULIBI, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY
C IpYrUMH BEIMYMHAMU;

ONMCHIBATh H3YyYEHHbIE TEIJIOBbIE CBOWCTBA TEJI U TEIUJIOBBIE SIBJICHUS, MCIONb3Ys
¢u3znueckue BENUYMHBI: [JaBJIEHHME Tra3a, TEMIeEeparypa, CpeaHss KUHETHYecKas »SHeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpeJHEKBaJApaTU4yHasi CKOPOCTb MOJIEKYJ], KOJIHMYECTBO
TEIUIOThI, BHYTPEHHsISI SHEeprusi, pabora rasa, KO3(QQUIHEHT MOJIE3HOTO NEHCTBUS TEIIOBOTO
JBUTATENIS; IPU OMMCAHUU TPAaBUIILHO TPAKTOBATh GU3NYECKUI CMBICT UCTIOJIb3YEMbIX BEJIUYUH,
uX 0003HaueHUs M EIUHUIBI, HAXOJAUTh (OPMYIbI, CBS3BIBAIONINE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYMHAM;

OTHCHIBATh M3y4YEHHBIE AJIEKTPUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SBICHUS
(mpo1iecchl), UCTONB3YSl (PU3NYECKUE BEIUYUHBI: SIEKTPUUYECKUH 3apsijl, 3JIEKTPUYECKOE IMOJIE,
HAnpsDKCHHOCTh  TMOJISA, TMOTEHIMAN, pa3HOCTh MOTEHLHUANOB; IPH OMHCAHUM MPABHIBHO
TpakToBaTh (DUBUYECKUN CMBICT HCIOJB3YEMbIX BEJIWYUH, MX O0O0O3HAUEHUS W EIUHMUIIBI;
yKa3bIBaTh (hOPMYIIbI, CBS3BIBAIOLINE JaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYNHAMU;

aHAJIM3UPOBATh (U3UYECKUE MPOIECCHl U SIBICHUS, UCHOJb3Ysl (U3NYECKHE 3aKOHBI U
NPUHIUIIEL: 3aK0H BceMupHoro tsarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM PHEPTruu, 3aKOH COXPaHEHUS UMITYJbCa, MPUHIUI CYNEPIIO3ULIMU CHII, TPUHIIUI
paBHOMPABUS WHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYIISIPHO-KUHETHUECKYIO0 TEOPUIO CTPOCHUS
BEII[ECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpPEOHEH KHHETUYECKOM HSHEPruu TEIJIOBOTO JBHXKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoil, MepBblii 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXpPaHEHUs
ANIEKTpUYECKOro 3apsifa, 3akoH KyrnoHa, mpu 3TOM pasiauyarh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BHIPAXKEHUE U YCIOBUS (TpaHUIIbI, 0071aCTH) IPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC MPUHIUIMbBI JACHCTBUS MAaIIWH, NOPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyarh yCIOBUA UX O€30MIaCHOTO MCIIOJIb30BAHMS B TOBCEIHEBHON KU3HH;

BBITIOJTHATh AKCIIEPUMEHTHl 10 HCCICIOBAHUIO (DU3UYECKUX SIBICHUHA M IPOIECCOB C
UCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HM3MEpEHHH, Tpu OSTOM  (POPMYIUPOBATH
npobiemMy/3agadqy W THIOTE3y YYE€OHOTO  IKCIEPHUMEHTa, COoOMpaTh yYCTaHOBKY W3
MIPEUI0KEHHOTO 000PYIOBAaHMUs, TIPOBOAUTH OTIBIT U (POPMYIIMPOBATH BHIBOJIBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHUS (PHU3MUECKUX BEIWYHMH, IPH STOM
BBIOMPATh ONTHUMANBHBIA CIIOCOO HM3MEpPEHHs] M HCIOJIb30BaTh HM3BECTHBIE METOJBI OICHKH
IIOIPEIHOCTEN U3MEPEHNN;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAYy (HU3MUECKUMHU BEIMYMHAMU C HCIIOJIb30BaHUEM
NpSIMBIX W3MEPEHUH, TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH pPE3yJIbTATHI
MOJTy4eHHOH 3aBUCHMOCTH (PM3MYECKHX BEIIMYMH B BUJE TAOJHIl U TPaQHKOB, JAeTaTh BHIBOIBI
10 pe3yJibTaTaM UCCIIEIOBaHMUS;

coOnronaTh mnpaBwia O€30IaCHOrO TPyAa IMPU NPOBEICHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0  SKCIEPUMEHTa, Y4eOHO-HMCCIEIOBAaTEIbCKOM U IMPOEKTHON JIeATENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYyI0BaAHMUS;

pemaTh pacyeTHBIC 3a7a4d C SBHO 3aJaHHOW (U3UYECKON MOJENBI0, HCIOJb3Ys
¢du3nveckre 3aKOHbBI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4d BBHIOMPATh (PH3HUECKYIO
MOJIENb, BBIAEHATh (U3UYECKUE BETUYMHBI M (OpPMYJbl, HEOOXOOUMBIE IS €€ pelleHus,
MIPOBOJIUTH PACUCTHI M OIICHUBATh PEATbHOCTh TIOJIYYEHHOTO 3HAYCHUST (PU3NIECKON BETMUNHBL

pemaTh KadecTBEHHBIE 3aJ]add: BBICTPAWBATH JIOTMYECKH HETPOTHBOPEUUBYIO HETIOUYKY
paccyKJeHHUI ¢ ONOPOH Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYECKUE SBICHUS;

UCIOJIb30BaTh npu peleHnu y4eOHBIX 3aj1a4 COBpPEMEHHbIE
MH(GOPMALMOHHbBIE TEXHOJIOTUU AJISl TIOUCKA, CTPYKTYPUPOBAHMsI, UHTEpIPETALMUN
IIPEJCTaBICHUs y4eOHON M HayYHO-TIONMYJISIPHOM MH(pOpMAaLNK, MOJIy4YeHHON M3Pa3IudHbIX
HCTOYHHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIYy4aeMy0 HH(OPMAIUIO; IPUBOAUTE IPUMEPEI
BKJIa/Ia POCCUNCKHUX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE  HAYKH, 00BsSICHEHUE

IIPOLIECCOB OKpYXKaroILEero MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHMA 1O (U3MKE B TIOBCEJAHEBHOW KHM3HM JUIA
oOecrieueHus 6€30MaCHOCTH ITPU OOPALIEHUHU C TPHUOOPAMU U TEXHUUECKUMH YCTPOUCTBAMHU, VIS
COXpaHEHHUs 3JI0POBbsI U COOJIOAECHUS HOPM KOJIOTHYECKOTO TIOBEJIEHUS B OKPYKAOLIEH cpene;



paboTath B TpymIe C BHIMOJIHEHUEM PA3MYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATh PadoTy
TPYyIIBl, PpAlMOHAIBHO PpacHpeAessiTh OOS3aHHOCTH M IUIAHUPOBATH JEATENbHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXKJO0TO M3 YYaCTHUKOB I'PYIIBI B
pelieHre paccMaTpuBaeMON POOIIEMBI.

K xoniy o6yuenus B 11 kiacce npeaMerHble pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00OyUAIOIINXCS YMECHUN:

JNEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MeCTO (U3UKU B (HOPMUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHMKU W TEXHOJIOTUH, B IPAKTUYECKON
NeSITEIbHOCTH JItOJIEH, LIETIOCTHOCTD U €JMHCTBO(U3UUECKON KapTUHbBI MUPA;

YUUTBHIBaThb TPAHULBI MPUMEHEHUS U3YYEHHBIX (PU3MYECKUX MOJENeNH: TOUYCUHbIN
ANIEKTPUYECKUI 3apsii, Jyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, SJepHas MOJENb aroMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO sjpa MPH peIeHNH GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (IIPOILIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHM M KBAaHTOBOUN (DU3MKU: 3JEKTpUUYECKasi NMPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKLWS, ACWCTBME MAarHUTHOTO TMOJS Ha NPOBOJHUK C TOKOM M JBHXKYIIMICS 3aps,
AIIEKTPOMArHUTHbIE KOJIe0aHUs U BOJIHBI, IPSIMOJIMHEWHOE paclpoCTpaHEHHE CBETa, OTPaKeHUeE,
npenomiieHue, uHTepdepeHius, audpakuus ¢ TOJSpU3alMs CBeTa, AUCIEPCHs CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE MaBiieHHE, BOSHUKHOBEHUE JTMHEHYIATOTO
CIIEKTpa aToMa BOJIOPO/ia, ECTECTBEHHAsl U UCKYCCTBEHHAs paMOAaKTUBHOCTH;

OTHCHIBAaTh M3y4YEHHbIE CBOMCTBA BellecTBa (AJIEKTPUUECKHE, MAarHUTHBIE, ONTHUYECKHE,
IEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHbIX CPE) U JIEKTPOMATHUTHBIE SIBJIECHUS (IIPOLECCHI),
UCHOJNb3ys (U3NYECKUE BEJIWYMHBL: DJJIEKTPUYECKUIN 3apsl], CWia TOKa, 3JIEKTPHUYECKOe
HaIPSDKEHUE, DIIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh MOTEHIMAJIOB, MIEKTPOABIIKYILAS CHJIA,
paboTa TOKa, MHAYKIMsS MarHUTHOTO MoJs, cuiaa Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl MIEKTPUUYECKOT0 M MarHUTHOTO IOJIeH, MepHuo] M 4acToTa KoyieOaHui B
Kos1e0aTenbHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOLIECCE TapPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
Kose0aHul, (POKYyCHOE pacCTOsHHME M ONTUYECKas CUja JIMH3bI, IPU OIMCAHUHM IPAaBUIBHO
TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJb3YeMbIX BEJIMYMH, UX OOO3HAueHUs M EJUHHULIBL,
yKa3bIBaTh (DOPMYJIbl, CBS3bIBAIOLINE JAaHHYIO (GU3NYECKYIO BEIMYUHY C APYTMMH BEJIMUYNHAMY;

ONMCBHIBATH M3YYEHHbIE KBAHTOBbIE SIBJICHUS M IPOLIECCHI, MCIOJB3Yyd (U3NYECKUE
BEJIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



YacToTa CBETa, SHEPrusi U UMIYNIbC (POTOHA, MEPHOJ] MOoJypacraja, SHEPrusl CBSI3W aTOMHBIX
Aqep, IpU ONMCAHWUU MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HMCHOJIB3YEMBIX BEJIWYHH, UX
0003HAYCHHS U €JMHULIBI, YKa3bIBAaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BETHUUHY
C IpYTMMU BEIWYMHAMH, BBIYHUCIIATH 3HAYCHUE (PU3HUECKON BETMYUHBI;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBICHUS, WUCHOJB3ysd (U3NYECKUE 3aKOHBI U
OpUHOMNBL:  3akoH OwMa, 3aKOHBl IOCJIEJOBATEIbHOIO M MapajlIeIbHOIO  COECIUHEHUS
MPOBOJHUKOB, 3akoH JDxoyns—JleHua, 3akOH 3JIEKTPOMAarHUTHOM  HMHAYKUWH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHMsI CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa A (oToddderTa, 3aKOH COXpPAaHEHUS OSHEPrHH, 3aKOH
COXPAaHEHHUs UMIIYJIbCa, 3aKOH COXPAHEHUS D3JIEKTPUUECKOIO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOTO YHCIa, HocTyaaTsl bopa, 3akoH paJuOaKTHBHOIO pacraja, MpU 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTU4YeCKOE BbIPaKEHUE M YCIOBUS (TPaHHULIBI,
o0nacTi) TPUMEHUMOCTH;

OTIPEENATh HANpaBJICHHE BEKTOpa MHAYKIIMM MarHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuibl AMniepa u cuisl JlopeHna;

CTPOUTH M OIUCHIBATH U300paXKeHHE, CO3JaBAEMOE MIJIOCKUM 3€pKaJloM, TOHKOM JTMH3011;

BBITIOJIHATh AKCHEPUMEHTHI IO HCCIEIOBAaHUIO (U3NYECKUX SBJICHUNH U TPOILIECCOB C
UCIOJIb30BAHMEM  MpPSIMBIX U KOCBEHHBIX HM3MEpPEHMH: TMpH 3TOM  (POpMyIHpOBaTh
nmpobseMy/3agady W THIOTE3y YYeOHOro  OKCIEpUMEHTa, CcoOupaTh YCTaHOBKY U3
MIPeII0KEHHOT0 000PYI0BaHMs, TPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEpEeHUs (U3MUECKUX BEJIWYHH, HpPU STOM
BBIOMPATh ONTHUMANBHBIA CIIOCOO M3MEpPEHHs] M MCIOJb30BaTh M3BECTHBIE METOJbl OLCHKH
MOTPENTHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  (U3UYECKUX BEIMYMH C  HUCIHOJb30BAHUEM IPSIMBIX
U3MEpEHUI: MpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (MKCHPOBATh PE3yJIbTaThl INOJIY4YEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHJEe TaOuul M rpaduKoB, JAeaaTh BBIBOJBI 110
pe3yibTaTaM HCCIeI0BaHus;

coOmoaThk InpaBuia O€30MaCHOro TpyJa IpU MPOBEIEHUM HCCIEAOBAaHMM B pamKax
y4eOHOro SKCHEpUMEHTa, y4eOHO-HCCIIENOBATEIILCKOM M HPOEKTHON JESITEIbHOCTH €
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOrO 000PYIOBAHHUS;

pelmaTh pacueTHbIE 3a7ayd C SBHO 3aJaHHOM (U3MYECKON MOJEbI0, MCIOJb3Ys
(bu3nyeckre 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBMS 331a4M BbIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (U3NYECKUE BEIUYMHBI U (OpMYIIbI,



HGO6XOZ[I/IMBIC JJIsL e peuicHud, MPOBOANTDH paC'-IéTbI U OUCHUBATH PCAJIBHOCTH IOJTYYCHHOTO
3HaueHUS (PU3UYECKON BEIIMIMHEIL;
peuiath Ka4CCTBCHHBIC 3aldavM: BBICTpAWBATH JIOTUYCCKU HCHIPOTUBOPCUUBYIO LCIIOYKY
paccyXKJeHUH ¢ OMOPOii Ha U3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SIBICHUS;
HCIIOJIb30BaTh npu peICcHNN y‘~I66HbIX 3aaa4 COBPEMCHHBIC
MH(POPMALMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUUH
Ipe/cTaBiIeHHs] ydeOHOM M HaydyHO-TIONYJSpHONW MH(pOpPMALUK, MOIYYEeHHON M3pa3IMYHbIX
UCTOYHUKOB, KPUTHUECKU aHATH3UPOBATH TOTy4aeMy0 HHPOPMAIIHIO;00bSICHATh
IMPUHIUIIBL I[ef/'ICTBI/I?IMaHII/IH, HpI/I60p0B u TCEXHHUYCCKUX
YCTPOMCTB, pa3nyarh YCIOBUS MX O€30MaCHOTO MCIIOJIb30BAHMS B TIOBCEAHEBHOM
JKU3HU;
MIPUBOJIUTH MPHUMEPHI BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUCHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B O0OBSICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;
HCIIOJIB30BATh TCOPECTUUCCKUEC 3HAHHA II0 (1)I/ISI/IK€ B HOBCCI[H@BHOﬁ KHU3HU JIA
obecnieueHus 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMM, IS
COXpaHEHHS 3/I0POBBS U COOIIOICHHUS HOPM PKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpene;
paboTaTh B TPYIIE C BHIMOJIHEHHEM Pa3IMYHBIX COIHMAILHBIX POJIEH, IJIaHUPOBaTh paboTy
rpynmnsl, panuoOHaJIbHO PaCHpCACIATh 00sI3aHHOCTH U IJIaHUPOBATh ACATCIIBHOCTL B
HECTAaHJAPTHBIX CUTyallUAX, aACKBATHO OLCHHBATH BKJIAJ KaXXI0TO M3 YYAaCTHUKOB I'PYIIIbI B
pelIeHne paccMaTpUBaeMoi poOIEeMBI.



TEMATHUYECKOE IINTAHUPOBAHHMEL0

KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Kourpoabubie | IlpakTHnu.
IporpaMmel Bcero p P o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. DUBUKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
bu6mmoteka [IOK
1.1 ®dwusuKa 1 METo ay4YHOTO TI03Ha 2
VI T METOAB] HEYAHOTO TOSHATIA https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 Kunemartuka 5)
HHEMEATHIC https://m.edsoo.ru/7f41bf72
bu6moreka [{OK
2.2 amuKa 7
Aaniik https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 ]r?tl/tISJsI;I;/(:rT]ZIsz(I)_E)?rI: 175210f72
Hroro o pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUNHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI bubnuorexa LIOK
3.1 9 1
TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBB TEPMOAHAMHICH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa LIOK

®da3oBbIe epexoAbl

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



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

Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bu6mmoreka [{OK
4.1 C) 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 25IeKTpUYECKHil TOK. TOKH B 12 bubnuotexa [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro mo pazueny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undpoBbIe)
Ne i/ Kontpoabusbie | IlpakTnu
NporpamMmsl Bcero p p o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpnen 1. QJIEKTPOANHAMMUKA
11 MarunuTHoOE€ 10J1e. DJIEKTPOMarHuTHAast 11 1 3 bubnuotexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
21 MexaHW4eCcKHe U 3JIEKTPOMArHUTHbBIE 9 1 bubnuoreka [{IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4eCcKHe U 3JIEKTPOMArHUTHbBIE 5 1 bubnuoreka [{IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
HH https://m.edsoo.ru/7f41c97c
Hroro o pazueny 24

Pazgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUH OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnuoreka [IOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6moreka [JOK
4.1 C) i 6
FICMCHTRL IBAHTORO OTITHIEH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuorexa LIOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE PO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Bubamorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pazgen 6. OBOBIAIOIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHKE 4 lr?tl/tISJsI:I;I/OrrT]i;as(i(,)rIjﬂ £41c97¢
Hroro mo pazmeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




MNOYPOYHOE IIVIAHUPOBAHMUE10

KJIACC
No Tema ypoka Ko DJIeKTpOHHbIe LN poBbIe
u/n 4acOB o0pa3oBaTe/bHbIE pecypchl

1 ®dusuka — Hayka o npupoje. Hayunbie METOIbI MO3HAHUS 1 bubnuoreka [JOK
OKPYKaIOIIEero MUpa https://m.edsoo.ru/ff0c32e2

9 Ponb 1 mecto ¢pusnku B GopMHUpPOBaHUM COBPEMEHHON HayYHOMKApPTUHBI MUPA, B 1 bubnuoreka [IOK
MPaKTHYECKOH JIeSITeIIbHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe aBrxeHrne. OTHOCUTETLHOCTh MEXaHUYECKOTO IBUKECHUS. 1 bubnuorexa [JOK
[epemerenue, CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpPHOE IPSIMOIMHEWHOE IBUKEHUE 1 Bubmmorexa TIOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTTUHEHHOE IBIKCHHE 1 Bubmmorexa TIOK
https://m.edsoo.ru/ff0c372e

bu6moreka [JOK
6 CBoboaHOE maieHne. Y CKOpeHue CBOOOTHOTO TaJCHHS 1 https://m.edsoo.ru/f0c39ce

7 KpuonuneitHoe npmxenue. [[BrkeHne MaTtepraibHOM TOUKH 110 1 bubnuoreka [IOK
OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada

3 [Tpuniun otHocuTensHOCTH ["anues. MuepuuanbHble CHCTEMBIOTCUETA. 1 bubnuoreka [IOK
IepBerii 3akon HeroToHa https://m.edsoo.ru/ff0c3be8

9 Macca Tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoit 3akonHploToHa 1 bubnuoreka [IOK
JUISL MaT€PHaIbHON TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH HproTOHA 111 MaTepHaIbHBIX TOYEK 1 ]r?'[I/tISJsI:I;I/(;TT]ZI;Z(I){)(.)rI: 1£10c3bed

1 3akoH BceMUupHOro Tsarotenus. Cuna tsxkectu. [lepBas kocMHuuecKas CKOpOCTh 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koadpdunuent tpenuns. Cuia COpOTHBIICHUS TTPHUIBIKECHUN

bu6mmoreka [IOK

13
TeJa B )KUKOCTH WJIH ra3e https://m.edsoo.ru/ff0c3f76
[TocrynarenbHO€ U BpaliaTeabHOE IBXKEHHE a0COIIOTHO TBEPIOTO
14 \ bu6mmoreka [IOK
tena. MoMeHT cuiibl. [liieuo cumbl. Y ciioBUSt paBHOBECUS TBEPAOrOTENA
https://m.edsoo.ru/ff0c41a6
15 Nmnynbc maTepuanbHOM TOYKH, CUCTEMbBI MATEPUAIIBHBIX TOUEK. VIMITyIbC CHJTBI. bubnuotexa [JOK
3aK0oH COXpaHEHUs UMITYJIbca. PeakTHBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 PaboTa u momHoCTh cuitbl. KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema bubnuorexa [JOK
00 M3MEHEHUH KHHETHYECKOH 3HEPruu https://m.edsoo.ru/ff0c4502
[TorenumanesHas 3Heprus. [loTeHnmaneHas SHEPTHS yIPYTO
17 nepopMupoBaHHO npyxuHbl. [loTeHIManbHas SHeprus Tena BOIU3u bubmmoreia IOK
pMEp PYCHHEL. P https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3€MJIU
[ToTeHnmanpHble U HEMOTEHIIUAIbHBIE CUIbL. CBSI3b pabOThl HEMOTEHIIUAIBHBIX CHII
18 N bu6moreka [JOK
C U3MEHEHHEM MEXaHMYECKOM SHEepruu
. https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPrUu
Sunexc yaeOHuUK:
Jlaboparopnas pabota «lccrnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM i . .
19 . https://education.yandex.ru/uchebnik/mai
MEXaHUYECKOM SHEPruu Tella Ha IPUMepPe PACTKEHUSIPE3NHOBOTO KI'yTa . -
nYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru
20 Kontponbnas padora no teme «Kunematuka. J[uHamuka. 3akoHBbI bubnuoreka [IOK
COXpaHECHHS B MEXAHHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPHUH. bubmmoreka [JOK
BbpoynoBckoe nmwkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
Snnexc yueOHUK:
9 XapakTep ABMKEHUS U B3aMMOJICHCTBHS YaCTHULl BenlecTBa. MoaenucTpoeHus https://education.yandex.ru/uchebnik/mai

ra3os, JKUJIKOCTEN U TBép)ILIX TCI

NYuu. py: https://uchi.ru Poccuiickas
aneKTpoHHas mkosa: https://resh.edu.ru



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://education.yandex.ru/uchebnik/main
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://education.yandex.ru/uchebnik/main
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https://uchi.ru/
https://resh.edu.ru/

Sunexc yueOHuUK:
https://education.yandex.ru/uchebnik/mai

23 Macca monekyn. KonmudectBo Bemectsa. [locrossaHass ABoraapo ;
NYuu. py: https://uchi.ru Poccuiickas
3IIEKTpOHHasI 1koJja: https://resh.edu.ru
‘ Sunexc yaeOHuUK:
o4 TemmoBoe paBHOBecue. Temneparypa u e¢ uzmepenue. [llkana https://education.yandex.ru/uchebnik/mai
Temneparyp Lenbcus nYuu. py: https://uchi.ru Poccuiickas
aIIeKTpOHHast mikoja: https://resh.edu.ru
. bubnuorexa [JOK
25 Nneansheiii raz B MKT. OcHoBHOe ypaBHeHne MKT httos://m.edsoo. ru/ffocafde
26 AOcoroTHas TEMIIepaTypa Kak Mepa CpelHe KHHETHUYEeCKOW SHEPTUH ABHKEHUS bubnuorexa [JOK
MoJIeKyn. YpaBHeHue MenpaeneeBa-Kianeiipona https://m.edsoo.ru/ffOc511e
SAnaexc yueOHUK:
27 3axon Jlanboma. Ta30Bbie 3KOHbI https://education.vand.ex.ru/uchebnik/mai
nYuau. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru
Sunexc yaeOHuK:
28 JlaboparopHas padota «lccnenoBanrue 3aBUCUMOCTU MEXIY https://education.yandex.ru/uchebnik/mai
rapaMeTpaMu COCTOSIHUSI Pa3pEKEHHOTO ra3a» nYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru
29 W3omnporieccrl B naeanbHOM Ta3e U UX rpaduueckoe npeacTaBlieHue bubmmorexa TIOK
https://m.edsoo.ru/ffoc570e
BuyTpeHHss sHeprus TepMOAUHAMUYECKON CUCTEMBI U CIIOCOOBI €EU3MEHEHHUS.
30 KonunuectBo Temnotel u pabota. BHyTpeHHss sHEeprus bubmmorexa TIOK
https://m.edsoo.ru/ff0c5952
0JIHOATOMHOT'0 UJEAJIbHOTO ra3a
bu6mmoreka [JOK
31 Buet rennonepesain https://m.edsoo.ru/ff0c5c36
39 VY nenbHas TEMIOEMKOCTh BellecTBa. KonnmuecTBo TEMIOThI Npu bubnmnoreka [IOK

TCIUIonepeaayc. A,Z[Ha6aTHBII>i nponecc

https://m.edsoo.ru/ff0c5¢36
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bu6mmoreka [{OK

33 [TepBrIii 3aKOH TEPMOJMHAMUKH U €T0 MIPUMEHEHHUE K U30ITpoIieccam httos://m.edsoo. ru/ffocsefc
34 HeobpaTumocTs mporieccoB B mpupoe. Bropoit 3akoH bubnuorexa [JOK
TEPMOJMHAMHUKH https://m.edsoo.ru/ff0c6230
. . bubnuotexa [JOK

35 [Tpunnun nevictBusa u KII1/I TernmoBoi MaminHbI https://m.edsoo.ru/ff0c600a
Sunexc yaeOHuUK:

36 ITuxn Kapro 11 ero KITL https://education.vand_ex.ru/uchebnik/mai
NnYuu. py: https://uchi.ru Poccuiickas
aIIeKTpOHHast mikoja: https://resh.edu.ru
Anaexc yueOHUK:

37 DKOJIOTHYECKHE MTPOOIEMBI TEIIIOIHEPTETUKU https://educatlon.vand.ex.ru/uchebn|k/ma|
nYuau. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru

38 O6o06matomuii ypok «MonekymsipHas ¢puznka. OCHOBBI bubnuoreka [IOK

TEPMOIUHAMHKI https://m.edsoo.ru/ff0c6938

39 KontponbHas padota o teme «MouekymspHas ¢pusuka. OCHOBBI bubnuoreka [IOK

TEPMOIUHAMHKID https://m.edsoo.ru/ff0c6a50
bu6moreka [JOK

40 [Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue https://m.edsoo.ru/f0c63b6

41 AOCOmI0THAS M OTHOCUTEJIbHAS BIAXKHOCTh BO3yxa. HacklmeHHsliinap bubnuoreka [IOK
https://m.edsoo.ru/ff0c64d8

42 TBeépnoe teno. Kpucrammuueckue u aMmopQHbie Tena. AHU30TPONHUS bubmmoreka [JOK

cBo¥cTB KprucTaiioB. JKuakue kpuctauibl. CoBpeMEHHBIC MaTEepPHaIbI https://m.edsoo.ru/ff0c65f0

43 [1naBneHue u KpucTamu3anus. Y IenbHas TerioTa miaasieHus. Cyonumanus bubmmoreka [JOK
https://m.edsoo.ru/ff0c6708

44 VYpaBHeHHe TEMIOBOro O6anaHca bubmiorexa LIOK

https://m.edsoo.ru/ff0c6820
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OnexTpusanus Ten. JNeKTpudecKuil 3apsia. J[Ba Bua 3JeKTpUUECKUX3apsaoB

bu6mmoreka [{OK

45
https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKH, TUITIEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHCHUS bubnuotexa [JOK
AIIEKTPUYCCKOTO 3apsijia https://m.edsoo.ru/ff0c6bcc
47 B3aumonerictue 3apsinoB. 3akoH Kymona. ToueuHbIi 37eKTpUYECKUN3apsT bubnuotexa [JOK
https://m.edsoo.ru/ff0c6ce4
48 Hanpshk€HHOCTB 37K TprudecKoro nosis. [IpuHImn cynepno3uimuiIeKTPUIeCKIX bubnuotexa [JOK
noJiei. JINHUU HaPsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 PaboTa cwi anexTpocrarnueckoro mosst. [Torennan. Pa3HocTeioTeHIINAIOB bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHUKH M AVDIIEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE. bubnuoreka [IOK
JIvanekTpruecKas MPOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
bu6moreka [JOK
51 OnekrpoeMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTh TJIIOCKOTO KOHAEHCATOpa. DHEPTUs 3apsSyKEHHOTO bubnuoreka [IOK
KOHJIeHCaTopa https://m.edsoo.ru/ff0c72c0
Sunexc yaeOHuUK:
. https://education.yandex.ru/uchebnik/mai
53 JlaGopaTopHas pabota M3mepeHue 2IeKTPOSMKOCTH KOHEHCATOpa i
nYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru
. Snnexc yueOHUK:
[TpuHIMO OeicTBUS U MPUMEHEHHE KOHEHCATOPOB, KOMMPOBAIBHOT O afllapara, ) ) )
. https://education.yandex.ru/uchebnik/mai
54 CTpYHHOTO MpUHTEpA. DIEKTpOCTaTUYEeCKas 3alUTa. . .
nYuu. py: https://uchi.ru Poccuiickas
3azeMiieHHE IEKTPONpHOOpPOB
3JIEKTpOHHAsI 1iKoa: https://resh.edu.ru
. . Sunexc yu4eOHUK:
DNeKTpUUeCKUil TOK, YCIOBUS ero cyiectBoBanus. [loctosHubii Tok. CHila ToKa. : . .
https://education.yandex.ru/uchebnik/mai
55 Hanpsioxenne. ConpotuBienue. 3akoH Oma J1j1s ydacTka Ieru

NYuu. py: https://uchi.ru Poccuiickas
aneKTpoHHas mikosa: https://resh.edu.ru
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HOCHCHOB&TCHBHOC, napajjiCJibHOC, CMCIIAHHOC COCANHCHUC

56 MPOBOIHUKOB. JIaboparopHas padota «3ydyeHne cMeanHoro bubmmorexa [OK
https://m.edsoo.ru/ff0c74f0
COCIMHEHUS PE3UCTOPOBY»
bu6mmoreka [IOK
o7 PaboTta u MOIITHOCTH 3MEKTPHIECKOTO TOKA. 3akoH J[xoys-JIenna https://m.edsoo.ru/f0c7838
3akon OMa J1st MOJTHOM (3aMKHYTOM) AekTpuueckoit nenu. KopoTkoe
58 3ambikanue. JlaboparopHas padota «M3mepenne DJC ucTouHnKa TOKau €To bubmmorexa [OK
BHYTpEHHEro COMPOTHEICHI https://m.edsoo.ru/ff0c7ae0
Anaexc yueOHUK:
- DneKTpOHHAs TPOBOIUMOCTH TBEPIBIX METAIIIIOB. 3aBUCUMOCTD https://education.yandex.ru/uchebnik/mai
COTIPOTHBIICHUS METAJUIOB OT TeMIteparypbl. CBEpPXIPOBOAMMOCTh nVuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoja: https://resh.edu.ru
SAnaexc yueOHUK:
60 DIIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB https://education.vand.ex.ru/uchebnik/mai
nYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru
61 [TonynpoBOAHMKH, X COOCTBEHHAS U IMTPUMECHAs TPOBOIMMOCTh. CBOHCTBA bubnuorexa [JOK
p—n-nepexoza. [1oaynpoBoHUKOBBIC IIPHOOPHI https://m.edsoo.ru/ff0c84ae
62 DJIEKTPUYECKHUI TOK B PACTBOPAX M pacIuiaBax 3JICKTPOJIUTOB. DJIEKTPOIUTHUECKAS bubnuorexa [JOK
JMCCOIMAIIUS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DneKTpruyecKkuil TOK B razax. CaMoCTOATENbHBIN U bubnuoreka [IOK
HECaMOCTOATENbHBIN pa3psa. Monuus. [1nasma https://m.edsoo.ru/ff0c84ae
64 DnexTpuyeckre Mpubopkl U YCTPONCTBA U UX MpakTHUeckoenpumeHenue. [Ipasua bubmmoreka [JOK
TEXHUKU 0€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
N bubmuorexa [JOK
65 O06006manmui ypok «NeKTpOoIMHAMHUKA https://m.edsoo.ru/f0c88be
66 KonTtponpHas pabota no teme «nekrpocratuka. [locTossHHBIH bubnmnoreka [IOK

BHeKTpI/I‘-IeCKI/Iﬁ ToK. Toku B Pa3JIMIHBIX CpCaaAxX»

https://m.edsoo.ru/ff0c8a8a
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67

PesepBubiit ypok. KontponsHas paboTa 1o Teme DJIeKTpOoIuHAMUKA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

68

PezepBublit ypok. O6o0maronuii ypok no remam 10 kimacca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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11 KJIACC

KosmmyecTBo | Jyekrponnbie nupposbie
Ne Tema ypoka P bp
4yacoB o0pa3oBaTte/ibHbIE PeCYpPChI
n/
n
1 [TocTtostHHBIE MAarHUTHI M KX B3auMoJielicTBUe. MarautHoe nosie. Bekrop 1 bubnuotexa [JOK
MarHUTHOW MHIYKUWH. JIMHAM MarHUTHON MHIYKIIUU https://m.edsoo.ru/ff0c9778
9 MarnuTHO€ 1noJje mpoBOoAHMKA ¢ TOKOM. OnbIT Dpcrena. Bzaumoaeiicteue 1 bubnuotexa [JOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGoparopHas padoTa «/3yueHrne MarHUTHOTO TOJIS KaTYILIKH CTOKOM 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO TIOJISI HA TIPOBOTHUK ¢ TokoM. Cuita Amrepa.
4 JlaGopaTtopHas padota «lcciaeqoBanue qENCTBUA IOCTOSHHOTOMAardmura Ha 1 bubmorexa OK
PatopHat P https://m.edsoo.ru/ff0c9acO
pPaMKy C TOKOM»
5 JlelicTBME€ MarHMTHOTO TOJISl HAa JBMXKYIIYIOCS 3apsbKeHHY0 yactuiy. Cusia 1 bubnuorexa [JOK
Jlopenna. Pabora cuisl Jlopenia https://m.edsoo.ru/ff0c9df4
Sunexc yaeOHuUK:
6 DnekTpoMarauTHas MHAYKus. [ToTok Bekropa MarHuTHOM HHAYKIMU. D/]C 1 https://education.yandex.ru/uchebnik/m
WHIYKIIUU. 3aKOH AJICKTPOMarHuTHOM uHaykuun dapases ainYuu. py: https://uchi.ru Poccuiickas
SIIEKTPOHHas mikoJja: https://resh.edu.ru
7 JlaboparopHas pabdora «MccienoBanue sIBICHUS AIEKTPOMArHUTHOMMHTyKIIUH 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0cal50
NunykrusHoCTh. SIBNeHne camonHaykiuu. 3C caMOMHAYKINU. DHEPrust
8 MarHUTHOTO TOJIS KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE 1 Bubnuoreia LIOK
' https://m.edsoo.ru/ffoca600
noJje
. Sunexc yu4eOHUK:
Texnudeckue yCTpONCTBA M UX IPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI, . .
9 1 https://education.yandex.ru/uchebnik/m

QJICKTPOMATrHUTHI, SJICKTPOABUT'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YaCTHULl, MHAYKIIMOHHAs 1ICYb

ainYun. py: https://uchi.ru Poccuiickas
aneKTpoHHas mikosa: https://resh.edu.ru
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10 O6o06maromuii ypok «MarHuTHoOe 1mosie. DIEeKTPOMarHuTHas bubnmoreka [JOK
HHTYKITAS https://m.edsoo.ru/ff0cab82
11 KonTtponsHas padora o Teme «MarHuTHoOe Toje. DJIeKTpOMarHuTHas bubnuoreka [IOK
HHTYKITAS https://m.edsoo.ru/ff0cad58
12 CBoOoaHbIe MexaHYeCKue Koebanus. ['apmMonnueckne kojiebanus. Y paBHEHHE bubnuotexa [JOK
rapMOHHYECKHX KojiecOanuit. [TpeBpaiiieHre sHEPruu https://m.edsoo.ru/ff0caf06
Sunexc yaeOHuUK:
13 JlaGopaTopnas pabota «/ccineqoBaHne 3aBUCHMOCTH TIEPUOIA MAJIBIX https://education.yandex.ru/uchebnik/m
KoJIeOaHWi Tpy3a Ha HUTH OT JUTUHBI HUTH B MacCChI TPy3a ainVum. py: https://uchi.ru Poccuiickas
aIIeKTpOHHas mikoJja: https://resh.edu.ru
Konebarenpusiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJICOAHUSB
14 UJeabHOM KO0JIeOaTeIbHOM KOHTYpE. AHAIOTHUS MEXTY Bubamorexa [IOK
' https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JEKTPOMArHUTHBIMH KOJIEOaHUSIMU
15 ®opmyia ToMcoHa. 3aKOH COXpaHEHHUS SHEPTHH B UJICATbHOMKOJICOATEIIbBHOM bubnuorexa [JOK
KOHTYpe https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaromux KonedaHusX. BoiHyxaeHHbIE
16 | Mexanmueckue xoneGanus. Peonanc Boinyxiennoie Bubamorexa TIOK
' ' https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJeOaHus
[lepemennsbiii Tok. CUHYCOMIATIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTH
17 . bubnuorexa IIOK
MEPEMEHHOTO TOKa. AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHNUE CHIIbI
https://m.edsoo.ru/ff0chd34
TOKa U HaIpsHKCHUS
Snnexc yueOHUK:
SJICKTPUHCCKON SHEPTHH ainYuwu. py: https://uchi.ru Poccuiickas
3IIEKTpOHHAsI 1iKoa: https://resh.edu.ru
19 YCTpOHCTBO U MPaKTUYECKOE MPUMEHEHHUE dIEKTPUUECKOTO 3BOHKA, TeHepaTopa bubnmoreka [JOK
MEPEeMEHHOTO TOKa, JTMHUM dJIeKTponepeaayd https://m.edsoo.ru/ff0cc324
20 | DKoJorMYecKHe PUCKU MPU MPOU3BOJICTBE dEKTposHepruu. Kynbprypa Snnexc yueOHUK:
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HCIIOJIb30BAHUS 3JICKTPOSHCPIMU B HOBCGI[HGBHOﬁ KHN3HHU

https://education.yandex.ru/uchebnik/m
ain

VYuu. py: https://uchi.ru Poccutickas
SJICKTPOHHAA IIKOJIA:
https://resh.edu.ru

MexaHn4ueckre BOJIHBI, YCIOBUS pacnpocTtpanenus. [lepuo.

21 CkopocTb pacnpocTpaHeHHsI U JJIMHA BoJIHBL [lonepeunbie u Bubamorexa [IOK

HPOIOBHBIE BOTHEL https://m.edsoo.ru/ff0cca54
22 | 3Byk. CkopocTh 3ByKa. [ poMKOCTB 3ByKa. Bricota ToHa. TemOp 3Byka ﬁggg?;;:i;ti(ﬁ/ fr0CCC0C
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [lIkana bubnuorexa [JOK

AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

SAnaexc yueOHUK:

[IpuHUHMIIBI paMOCBA3M U TEIEBUACHUS. Pa3BuTHE CPECTB CBS3H. https://education.yandex.ru/uchebnik/m

24 Pammonokarus ainYuwu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru

25 | KontpoawsHas pabota «KonebaHus 1 BOJTHBD ﬁgg:ﬁ:;ﬁigﬁlj IF0CCETS
26 [IpsimonuHelHOE pacpoCTpaHEHUE CBETa B OJTHOPOJIHOM Ccpeie. bubnuoreka [IOK

Toueunslii KCTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxxenue cBera. 3aKoHbI OTpaxkeHus ceera. [loctpoenue bubnuoreka [IOK

H300paKeHHI B IUIOCKOM 3€pKalie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomiienue cBera. [lonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbinyromn bubmmoreka [JOK

MOJTHOTO BHYTPEHHETO OTPAXKCHHUS https://m.edsoo.ru/ffocd7{6
29 | JlaGopartopHas pabota «3mepeHne noka3aTens MpeaToMICHUS CTEKIa» ]f?'[I/tISJsI:I;I/?TT]ZI;Z(I)J(:)(.)rI:/ f0cd67a

Jlunzel. [loctpoenue nzoOpaxkenuii B mua3ze. @opmyrna TOHKOM JTHUH3HI. bubnmnoreka [IOK
30

YBenuueHue JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaGopaTopnas pabota «lccnenqoBaHrue CBOMCTB U300pakeHUI BIUH3aX)» Sunexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ain
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VYuu. py: https://uchi.ru Poccutickas
SIIEKTPOHHASI [ITKOJIA:
https://resh.edu.ru

Hucnepcus cseta. CiioxkHblil cocTaB 6enoro csera. L{Ber.

Sunexc yaeOHuUK:
https://education.yandex.ru/uchebnik/m

32 Jlaboparopnas pabora «Habmonenue 1ucrepcuu CBETa ainYun. py: https://uchi.ru Poccuiickas
SIIEKTpOHHast mkoja: https://resh.edu.ru
33 | Wurepdepenmus cera. Judpakuus ceera. JudpakinuonHas pemeTka ﬁggg%:iiioﬁl fr0ced22
34 | TlomepeyHOCTH CBETOBBIX BOJIH. [losipu3anmst cBera bubmmorexa ITOK
https://m.edsoo.ru/ff0cf02e
SHnexc yueOHUK:
Ontuueckue npuOOPs! U YCTPONUCTBA U YCIOBHS UX 0€30I1aCHOTO https://education.yandex.ru/uchebnik/m
33 HPUMCHCHHA ainYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHast mikoJja: https://resh.edu.ru
36 ['panuLIbl TPUMEHUMOCTH KJ1accuueckor Mexanuku. [Toctymnarsl bubnuoreka [IOK
CIIEUAIBHON TEOPHH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTb OJTHOBPEMEHHOCTH. 3aMe/VIEHUE BPEMEHU UCOKPALICHHUE bubnuorexa IIOK
37
JUTAHBI https://m.edsoo.ru/ff0cfa42
38 DHeprus U UMITYJIbC PeIATUBUCTCKOM yacTUlbl. CBSA3b MacChl COHEPTHeN U bubnuorexa LIOK
UMITYJIbCOM. DHEPrus MOKOSI https://m.edsoo.ru/ffOcfc68
39 KonTtposnpHas padora «Ontrka. OCHOBBI ClleLIMaIbHON TEOPUN bubnuorexa LIOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 | ®dotonsl. Dopmyna [lnanka. DHeprus u ummnynsc GoToHa ﬁ;f::?;;;iﬁﬁﬁlj/ f0cfel6
41 | OrtkpsiTue u uccnenoBanue porodddexra. OnbiTel A. I'. CrosieToBa ]f?'[l/tISJsI:I;I/(;rT]ZI;Z(I)l()(.)rI:/ﬁOC fed
42 3akoHsl pororddekra. YpaBHenue DitHmrerina uia pororddexra. bubnuorexa [IOK

«Kpacnas rpannna» pororddexra

https://m.edsoo.ru/ff0d015e
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Hasnenue cera. Onbitel [1. H. JleOeneBa. XuMuueckoe aeicTBUECBETA

bubmmoreka [IOK

43 https://m.edsoo.ru/ff0d04a6
Snnexc yueOHUK:
Texaudeckue ycTpoiicTBa U MPAKTHUECKOE IPUMEHCHHE: https://education.yandex.ru/uchebnik/m
44 ¢doTodmeMeHT, POTOTATUHK, COTHEUHAsE OaTapesi, CBETOINOT ainYun. py: https://uchi.ru Poccuiickas
SIIEKTpOHHast mkoJja: https://resh.edu.ru
45 | Pemenue 3a1a4 no temMe «JIEMEHThI KBAHTOBOM OMTHUKI Bubamorexa [IOK
https://m.edsoo.ru/ff0d0302
46 Mogens aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuro o- bubnuotexa [JOK
yactuil. [ImanerapHas Mojeab aTomMa https://m.edsoo.ru/ff0d091a
bubnuotexa [JOK
47| Hoctynatst bopa https://m.edsi.ru/fdeOafa
48 N3nydenne u norsomnieHre (OTOHOB MPHU MEPEXOe aToMa ¢ OJHOTO yPOBHS bubnuoreka [IOK
SHEPIUH Ha Apyroit. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
49 BosHoBbie cBoMicTBa yacTull. Bosuel ne bpoitns. KopnyckymnsipHo- bubnuorexa [JOK
BOJIHOBOM Jyann3M. CIIOHTAHHOE U BBIHYKICHHOE U3IyUYCHHE https://m.edsoo.ru/ff0d0ca8
50 OTtkpeiTHE paguoakTuBHOCTH. OnBITH Pezepdopaa mo onpeneneHuio bubnuorexa [JOK
cocTaBa paJiOaKTHBHOTO M3ITydEHHUS https://m.edsoo.ru/ffod0fd2
Snnexc yueOHUK:
£ CgoiictBa anbda-, 6era-, raMma-u3nydeHus. Bnusuue https://education.yandex.ru/uchebnik/m
PaZMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MbI ainVuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru
59 OTkpbITHE IPOTOHA U HEWTpOoHA. M30TONBL. Anbda-pacnaa. DIEeKTPOHHBIHN U bubnmoreka [JOK
MO3UTPOHHBIN OeTa-pacmaj. ['amMma-u3nydeHue https://m.edsoo.ru/ff0d1162
DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble peakuuu. SaepHblil peakTop.
53 [IpoGnembl, MePCHIEKTUBBI, SKOJIOTUYECKUE ACTIEKTHI sIIePHON bubmmorexa TIOK
https://m.edsoo.ru/ff0d1356
SHEPreTHKU
54 | DnemeHTtapHbie YacTUIlbl. OTKPBITHE TO3UTPOHA. MEeTOIbI bubnmoreka [JOK
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https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://education.yandex.ru/uchebnik/main
https://education.yandex.ru/uchebnik/main
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

HAOJIOJICHUS ¥ PETUCTPAIMH AIEMEHTAPHBIX YacTuil. Kpyribiid cTomn
«DyHIaMeHTaIbHBIC B3auMOAecTBHS. EAMHCTBO hu3nuecKoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BUTHS acCTpOHOMHU. [IpHUKIIaHOE U MHUPOBO33PEHUECKOE
3HaueHune actpoHomuu. Bup 3Be3aH0T0 HEOa. Co3Be3us, IpKUe 3BE3/IbI,
IIJTAHETHI, UX BUIUMOC IBUXKCHHUC. COJ'IHG‘-IH&?I cucreMa

Sunexc yaeOHUK:

https://education.yandex.ru/uchebnik/m
ainVYuu. py: https://uchi.ru Poccuiickas
3IIEKTpOHHast mikoja: https://resh.edu.ru

56

Comnrte. ConmHeunast akTUBHOCTE. McTtounuk sHeprum CoJtHITa U 3BE3]T

Sunexc yaeOHuUK:

https://education.yandex.ru/uchebnik/m
ainVYuu. py: https://uchi.ru Poccuiickas
SIIeKTpOHHast mikoJja: https://resh.edu.ru

57

3BE€3/1bl, X OCHOBHBIE XapaKTEPUCTUKH. 3BEC3/IbI TJIABHOM
MOCJIeI0OBATEIbHOCTU. BHyTpeHHee cTtpoenue 38e311. COBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U IBOTIONN COJTHITA U 3BE3]T

SAnaexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ainVYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHast mikoJja: https://resh.edu.ru

58

Muneunsiit [1yte — Hama ["anaktuka. [lonoxenue u 1Bu>xeHue
Counnna B [Nanaktuke. ["amaktuku. YepHbIE ObIPHI B Ipax rajlaKTUK

Sunexc yaeOHuK:

https://education.yandex.ru/uchebnik/m
ainVYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru

59

Bcenennas. Pa3zoeranue ramaktuk. Teopus boabiioro B3psiBa. PenrkroBoe
u3iydyeHue. MeraranakTuka

Snnexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ainYuwu. py: https://uchi.ru Poccuiickast
SIIEKTpOHHas mikoJja: https://resh.edu.ru

60

HepeI_HCHHHC HpO6J’IeMH ACTPOHOMHHU

Snnexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ainYuawu. py: https://uchi.ru Poccuiickast
aneKTpoHHas mkosna: https://resh.edu.ru

61

KonTtponbHas pabota «1€eMEeHThl aCTPOHOMHH U acTPO(UZUKI»

Snnexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ain
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VYuu. py: https://uchi.ru Poccutickas
AIIEKTPOHHASI IITKOJIA:
https://resh.edu.ru

62

O6o06maromuii ypok. Ponb Gu3uku 1 acTpOHOMUU B IKOHOMHUYECKOM,
TEXHOJIOTUYECKOMH, COLMAIbHON U 3TUYECKON chepax esTenbHOCTH
YeJI0BEKa

Sunexc yaeOHUK:

https://education.yandex.ru/uchebnik/m
ainVYuu. py: https://uchi.ru Poccuiickas
3IIEKTpOHHast mikoja: https://resh.edu.ru

63

O6o06maromuit ypok. Poib u MmecTo Gpu3HKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

Sunexc yaeOHuUK:

https://education.yandex.ru/uchebnik/m
ainVYuu. py: https://uchi.ru Poccuiickas
SIIeKTpOHHas mkoJja: https://resh.edu.ru

64

O6o06matomuii ypok. Ponb ¢puznueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3NYECKON KapTHHE MUpa

SAnaexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ainVuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru

65

O6o0maromuii ypok. Mecto (Gpu3H4YeCKOr KapTHHBI MUpa B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUHN O PUPOJIE

Sunexc yaeOHuUK:

https://education.yandex.ru/uchebnik/m
ainVYuu. py: https://uchi.ru Poccuiickas
SIIEKTpOHHas mikoJja: https://resh.edu.ru

66

Pe(iepBHbIﬁ YPOK. MarsuTHoOE ToJIe. :‘)J'IGKTpOMal"HI/ITHaSI WHAYKIUA

Snnexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ainYuwu. py: https://uchi.ru Poccuiickast
SIIEKTpOHHas mikoJja: https://resh.edu.ru

67

Pe3epBHHI>i YPOK. Ontuka. OCHOBBI CIIeLMaJIbHOM TCOPUHUOTHOCUTCIIBHOCTHU

Snnexc yueOHUK:

https://education.yandex.ru/uchebnik/m
ainYuawu. py: https://uchi.ru Poccuiickast
aneKTpoHHas mikosa: https://resh.edu.ru

68

PezepBHblit ypok. KBaHToBas pusnka. 1eMeHTH aCTPOHOMUH HACTPOPU3UKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

®dusuka 10 knacc. YueOuuk. ba3oBblii 1 yriryOneHHBIN YpOBHU ABTOP:
Mskumes I'.41. / Byxosues b.b. / Corckuit H.H. ®usuka 11 xnacc.
VueOuuk. ba3oBsiii u yriayonaeHHbll ypoBHHABTOP: Msikumes I'.51. /
byxosues Bb.b. / Corckuii H.H.

Tonx n3manus: 2024

N3 patensctBo: [IpocBenienne
METOAUYECKUE MATEPHUAJIBI U1 YYUTEJISA

®dusuka 10 knacc. YueOHuk. ba3oBwlii 1 yriiyOneHHBIN YpPOBHU ABTOP:
Msikuies I'.51. / ByxoBues b.b. / Corckuit H.H. ®u3uxka 11 xnacc.
VYueOnuk. ba3oBsiii u yrinyoneHHbl ypoBHHABTOP: Msikuies I'.51. /
byxosues B.b. / Corckuii H.H.

Il'on n3manwms: 2024

N3natensctBO: [IpocBenienne

[N ®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCHI

CETU UHTEPHET funekc yueOHUK:

https://education.yandex.ru/uchebnik/mainYuu. py: https://uchi.ru
Poccuiickas anekTponHas mkoua: https://resh.ed

[MopnncaHo

KOMeBHWKO undposoi
noanncblo:

Ba HaTanbA KOMeBHNKOBA
Ha,£|,>KyJ'|aeB HaTanbsa

Hap»xkynaesHa
Ha Hata: 2024.09.09
09:59:30 +08'00'
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