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2023r.



Pabouast mporpamMma o (u3uke Ha ypOBEHb CPEHEr0 001Iero 00pa3oBaHuUs s
obyuatomuxcst 10-11-x knmaccoB MBOY «Tensmunckast COIL» pazpaboTtaHna B
COOTBETCTBHHU C TPEOOBAHUSIMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

o mnpuka3za MunoOpuayku ot 17.05.2012 Ne 413 «OO0 yTBepx)aeHuu ¢enepaibHOro
rocyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTAaHAAPTA CPEJHEro 001Iero 00pa3oBaHUs»
(c U3MEHEHUAMHU, BHECEHHBIMHU ITpHKa3oM MuHnpocseueHus ot 12.08.2022 Ne
732);

o mpuka3za Munnpocsenieaus ot 18.05.2023 Ne 371 «O6 yTBepxaeHun (eaepanbHOi
00pa30oBaTeIbHON IPOrPaMMBbl CpeJHETO 00IIEro 00pa3oBaHUmY;

o npuka3a Munnpocseuenus ot 22.03.2021 Ne 115 «O6 yrBepxxaenuu Ilopsaka
OpraHu3aliK U OCYLIECTBICHUs 00pa30BaTEIbHON JESTEIbHOCTH IO OCHOBHBIM
0011e00pa30BaTeIbHBIM IPOTPaMMaM — 00pa30BaTEILHBIM IPOTPaMMaM
HayaJIbHOTO 00IIEr0, OCHOBHOI'O OOILEro M CpeHEro oo1iero 00pa3oBaHus»;

e KOHIENINHU IpenojaBanus yuyeOHoro npeamera «duznkay;

e CII2.4.3648-20 «CanutapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIMTAHUS U O0OyUY€HUS, OTAbIXA U 03JJOPOBIICHUS AETEN U MOJIOJEKI,
YTBEP>K/ICHHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urueHnueckre HOPMaTUBBI U TPeOOBaHUS K 00ECIICUEHHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH IS YeIOBeKa (aKTOPOB CPeabl OOUTAHUSY,
YTBEP>K/ICHHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne
2,

e yueOHOro ImjiaHa cpegHero oouiero o0pa3oBaHus, yTBEp)KIEHHOIO PUKA30M
MBOY «Tensmunckas COLL» ot 29.08.2023 Ne 240 «O06 yTBepkKIeHHUH OCHOBHOM
00pa3oBaTeIbHON IPOrPaMMBbl CpeTHET0 00LIero 00pa3oBaHUNY;

e (enepasbHON paboueii mporpamMmbl 0 yaeOHOMY TipeameTy «Dusnkay 6a30BOro
YPOBHSI.

Pabouas nporpamma opreHTHpOBaHa Ha L€JIEBbIE IPUOPUTETHL, CHOPMYINPOBAHHBIE B
¢benepanbHON paboyei mporpaMMe BOCIIUTaHUS U B paboueil nmporpamme Bocnutanus MbOY
«Tenpmunckas COLL».

ITporpamma no ¢u3nke 6a30BOro ypoBHs Ha ypPOBHE CPEIHEr0 00Iero oopazoBaHMs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yabTaTaM OCBOEHHSI OCHOBHOM
oOpa3oBaTenbHOU porpaMMmel, npeacraBieHHbXx B PI'OC COO, a Takxke ¢ yueTom
benepabHON pabouelt mporpaMMbl BOCIIUTAHUS U KOHIICTIIIUH TPEToJaBaHus y4eOHOTO
npeamera «Pu3uka» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu,
peayIn3yIoLX OCHOBHBIE 00pa30BaTEIbHbIE TPOIPAMMBI.

ConeprkaHue mporpamMMsl 1o (pu3Mke HanpaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYUHOU
KapTuHbI Mupa ooyudaromuxcs 10—11 kiaccoB npu o0yueHuu ux ¢pusznuke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-/IeATEIbHOCTHOTO NoaxoAa. [Iporpamma o ¢gpusnke cooTBETCTBYET
tpedoBanusiM OI'OC COO k miiaHupyeMbIM JTUYHOCTHBIM, IPEMETHBIM U METAIIPEIMETHBIM
pe3yabTataM 00y4eHus, a TAKXKe YUUTHIBAET HEOOXOAMMOCTD PeaTn3alui MEXIPEAMETHBIX
CBsI3el (PU3MKHU C ecTeCTBEHHO-HAayUYHbIMH YUeOHBIMU NpeMeTaMu. B Hell onpenensitoTest
OCHOBHBIE LIeJIM U3y4eHHsI (PU3UKH HA YPOBHE CpeJIHEr0 0011ero 0opa3oBaHus, INIAHUPYEMBbIe
pe3yNbTaThl OCBOCHUS Kypca (PU3UKU: TMUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIIOYAET:

e IIJJAHUPYEMbIE Pe3yJIbTaThl OCBOECHUS Kypca (hpu3uKkH Ha 6a30BOM ypOBHE, B TOM
YHClie IpeIMEeTHbIE PE3yIbTaThl MO rojilaM 00yUeHUs;



e cozepikaHue yueOHoro npeamera «®u3nka» 1o rogam o0ydeHusl.
dwu3nka Kak Hayka 0 HanboJee 00IUX 3aKOHAX MPHUPOJIBI, BEICTYIIAs B KAUECTBE YIEOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHUH 00 OKpy»XKarolem
mupe. [LkoapHbIH Kypc HU3UKH — CHCTEMOOOPA3YIOIINN JJIS1 €CTECTBEHHO-HAYYHBIX
yueOHBIX IPEMETOB, TOCKOJIbKY (DPM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U
SIBJICHUH, M3y4aeMbIX XUMHUEH, Onosorueid, Gpuzndeckoit reorpadueil 1 acTpOHOMHUCH.
Vcnonb30BaHue U aKTUBHOE IIPUMEHEHUE (PU3MUECKUX 3HAaHUM ONpesessieT XapakTep 1
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA B Chepe SIHEPTETUKH, TPAHCTIOPTA, OCBOCHUS
KOCMOCa, IIOJy4YeHHs HOBBIX MaTepHaJIOB € 3aJaHHBIMU CBOWCTBaMHU U ap. M3ydyenue pusnku
BHOCHUT OCHOBHOH BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa
o0yyaromuxcs, B pOpMUPOBaHUE YMEHUN IPUMEHSTh HAyYHbIM METOJ| TO3HAHUS IIPU
BBITTOJIHEHUH UMU YY€OHBIX UCCIICIOBAHUI.
B ocHOBY kypca pu3MKH JUIsl ypOBHSI CpeJHEro o01iero o0pa3oBaHus MOI0XKEH Pl UICH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK IPUHLUIIBI €0 IOCTPOEHUS.
Wnes uenoctHocTH. B cOOTBETCTBUH € HEW KYPC ABIIAETCS JIOTHYECKH 3aBEPLICHHBIM, OH
COJZICPKHUT MaTepHajl U3 BCEX pa3ziesioB (PU3HMKH, BKIFOYAET BOIPOCH KaK KJIACCHYECKOH, TaK
U COBPEMEHHON (PU3UKH.
Wnes renepanu3anun. B cOOTBETCTBUM ¢ Hell MaTepHall Kypca (pu3uku 0ObeIuHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce aBnsercs GopMupoBaHue IPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.
Wnes rymanurapusanuu. Ee peanuzanus npeanoiaraeT HCIoJab30BaHuE TYMaHUTAPHOTO
noTeHIHana (pu3nueckon HayKu, OCMBICIICHUE CBS3H Pa3BUTH (PU3HUKH C pa3BUTHEM
00111eCTBa, a TAK)KE C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOIMYECKUMHU
POOIEMaMH.
Wnes npuknaaHoit HanpasieHHocTu. Kype ¢usnku npezmnonaraet 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.
Wnes sxonorusanuu peaausyercs NOCPEICTBOM BBEIEHUS MIEMEHTOB COICPKaHUS,
MIOCBSIIIEHHBIX SKOJIOTMUECKUM IIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHbI C pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKkke 00CYXKJIeHUs POoOIIeM parlMOHAIBHOTO
MIPUPOIONOIB30BaHUS U SKOJIOTUYECKOW O€30IMacCHOCTH.
CrepHEBBIMH JIEMEHTaMU Kypca (pU3UKH Ha YPOBHE CPEAHEr0 00I1ero oopazoBaHus
SABIIAIOTCS (pU3nUecKue Teopun (GopMUpOBaHUE NPECTABIECHUN O CTPYKTYpE NOCTPOCHHUS
¢buznyeckoil Teopun, poiu GyHJaMEHTAIbHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX
MIPE/ICTAaBICHUSIX O MPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH JUIsl OMCAHUSI €CTECTBEHHO-
HAyYHBIX SBJICHUN U MPOLIECCOB).
CurcreMHO-esTeIbHOCTHBIN MOX0 B Kypce (PU3UKU peaiu3yeTcsl MPEex /e BCEro 3a CUET
OpraHU3aIMK SKCIEPUMEHTAIBbHOM IesTeabHOCTH oOyyatomuxcs. s 6a30Boro ypoBHs
Kypca (U3UKU — 3TO UCIIOJIb30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCHEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B IporpamMme 1o (pusnke oObeINHEHBI B
OO CIIMCOK YyYEHMUECKHUX PAKTUUECKUX pa0oT. BriieneHne B yka3aHHOM MepedHe
71a00paTOPHBIX PabOT, MPOBOAUMBIX JJIs1 KOHTPOJIS M OLIEHKH, OCYILIECTBISAETCS YUaCTHUKAMU
00pa3oBaTeNbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH TUIAHUPOBAHUS U OCHAIIICHUS
kabuHera ¢pusuku. [Ipu 3ToM obecrieunBaeTcs OBiaieHHe 00yJarOIIUMUCT YMEHUSAMU
MIPOBOANTH KOCBEHHbIE U3MEPEHUS, HCCIIEA0BAaHNS 3aBUCUMOCTEN (PU3NUECKIX BEIUYMH U
IIOCTAaHOBKY OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX TMIIOTES.
Bonbiioe BHUMaHME yemseTcsl pelIeHNI0 pacueTHBIX U KauyeCTBEHHbIX 3a1ad. [Ipu atom s
pacyeTHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCA 33J]auU C SIBHO 3aJJaHHON (PU3MUECKON MOJEIBIO,
MO3BOJISIFOIINE TPUMEHSTh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felia
Kypca, TaKk ¥ MTHTETpUpYs 3HaHWsI U3 pa3HbIX pa3fenoB. /[y KauecTBEHHBIX 3a1a4
MIPUOPUTETOM SIBIISIFOTCS 3aJaHUsI Ha 00BbsICHEHNE MPOTEKaHUsI (PU3NUECKUX SIBJICHUM U



MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyIomre BpIoopa (GU3NIECKON MOJICTH ISl CUTYaIluu
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpeboBanusmMu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00ECIIeUEHHUI0
ydeOHoro mpoiiecca 6a30BbIi YPOBEHb Kypca (PH3UKH HA YPOBHE CPEIHET0 OOIIET0
0o0pa30BaHMs TOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa PU3UKU WK B
YCIIOBUSIX UHTEIPUPOBAHHOTO KAOMHETA IPEIMETOB €CTECTBEHHO-HAYYHOT0 1IMKIa. B
kabuHeTe PU3UKHU JOHKHO OBITh HEOOXOIUMOE JIA0OPATOPHOE 00OPYIOBAHKE JIJIS
BBITIOJTHEHUS YKA3aHHBIX B POTrpaMMe M0 PU3NKe yUSHUIECKUX MPAKTHISCKUX PadoT U
JEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpanMoHHOE 000pynoBaHne (OPMHUPYETCS B COOTBETCTBUHU C IIPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00EeCIeunBaeT MOCTAaHOBKY MEPEUNCICHHBIX B IPOTpaMMe
10 (PU3KKE KIFOUYEBBIX JEMOHCTPALUH ISl HCCIICAOBAHUS U3Y4aeMbIX SIBICHUH U MPOLIECCOB,
SMIUPUUYECKUX U (PYyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JIaGoparopHoe 000py10BaHKE ISl YICHUYECKUX NMPAKTHYECKUX PaboT (OPMHUPYETCS B BUJIE
TEMaTUYEeCKHX KOMIUIEKTOB U 00€CIeunBaeTCs B pacueTe OJJHOT0 KOMILJIEKTa Ha IBYX
oOyyaromuxcs. TeMaTHueckne KOMIUIEKTHI TaOOpaTOPHOTO 000PYAOBAHUS JOJDKHBI OBITh
MIOCTPOEHBI Ha KOMITJIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BUC U(POBBIX JTAOOPATOPHIA.

OCHOBHBIMU 1IeNIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpECA U CTPEMIICHHS OOYJAIOUINXCS K HAYYHOMY H3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMHIpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3Y4YEeHHUSI OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

(dhopMUpOBaHHE YMEHHI OOBSICHATH SBIICHUS C HCIIOJIb30BAaHHEM (DH3MICCKHUX
3HAHUU U HAYYHBIX IOKA3aTENbCTB;

(dhopMUpOBaHHE TIPEIICTABICHHUIA O POJIA (PU3HUKH JUTSI PA3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TE€XHOJOTHUH.

JlocTuxeHue 3TUX 1enen odecrneunBaeTcs pelieHueM CIEeIyIOINX 3a7a4 B Ipolecce
M3Yy4YeHHs Kypca (pU3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHus:

e TMpPUOOpETEHHE CUCTEMBI 3HAHUN 00 00UINX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIOYAs MEXaHHUKY, MOJIEKYISIPHYIO (PU3HUKY,
JIEKTPOIUHAMUKY, KBAHTOBYIO (DH3UKY H JIEMEHTHI aCTPO(DHU3UKY;

(dbopMUpOBaHHE YMEHHI IPUMEHSITH TEOPETUUECKUE 3HAHUS ITIS1 OOBICHEHUS
(U3HYECKUX SIBJICHUW B TIPUPOJIC U JIJISl IIPUHATHUS TIPAKTHYSCKUX PEIICHUN B
MOBCEIHEBHOM JKU3HH;

e OCBOEHHE CIIOCOOOB pEIIEHMsI Pa3IMYHbIX 33/]1a4 C SIBHO 33JaHHON (U3NYECKOM
MOJIEIIBIO, 33/1a4, MTOJIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/JaHne (PU3UIECKOM
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSIM 3a]1auH;

e TIOHMMaHUe PU3NYECKUX OCHOB U MPUHIIUIIOB ACUCTBUS TEXHUUYECKUX YCTPOMCTB U
TE€XHOJOTHYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

e OBIAJCHHE METOJIAMHU CAMOCTOSITENILHOTO INIAHUPOBAHUS U TIPOBEACHUS
(GU3HYECKUX IKCIICPUMEHTOB, aHAIM3a U WHTEPIIPETAIIMHA WH()OPMAIIHH,
OIpeENIEHUs JOCTOBEPHOCTH MTOJIyUEHHOT'O PE3YJIbTATA;

e CO3/laHUE YCJIOBUM Ui Pa3BUTHS YMEHUN MTPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPUYECKOH 1€ATENBHOCTH.

Ha n3zyuenune ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE CPEAHETO 00IIEr0 00pa3oBaHUS
otrBoguTcs 136 wacoB: B 10-m kimacce — 68 yacos (2 yaca B Henento), B 11-M knacce — 68
4acoB (2 yaca B HEJIETIO).



[Ipemaraemerii B mporpamme no (pusuke nepedeHsb 1ad0paTOPHBIX U MPAKTUYECKUX PadboT
SIBJIICTCS. PEKOMEHIOBAaHHBIM, YIUTEIb JACIACT BHIOOP MPOBEACHUS JIA0OPATOPHBIX padoOT U
OTIBITOB C YYETOM MHIUBUAYATbHBIX 0COOEHHOCTENH 00YUaOIIUXCS.
Jiis peanu3anuu mporpaMMbl HCIIOJIB3YIOTCS YI€OHUKH, JOMYIIEHHBIC K NCIOJIb30BAHUIO
[IPH peain3alii UMEIOLUX FOCyIapCTBEHHYIO aKKpeIUTau0 00pa3oBaTebHbIX IPOrpaMM
HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPETHET0 00IIEero 00pa3oBaHus OPTaHU3AIMSIMH,
OCYILECTBISIOUIMMHU 00pa30BaTEIbHYIO JEATEIbHOCTD, MPUKa30M MUHIPOCBEIIEHUS OT
21.09.2022 Ne 858:
o @usmka, 10 xknacc/ Mskumes ['.5., Byxosnes b.b., Corckuii H.H. mox pengakuueit
[TapdentpeBoii H.A., Akunonepnoe obmectBo «M3narensctBo "[Ipocsemenue'»;
o @usmka, 11 xnacc/ Mskumes I'.J1., bByxosues b.b., Hapyrun B.M. nox penakuueit
[TapdentpeBoii H.A., Akunoneprnoe obmectBo «M3narenberBo "[IpocBemienue»;

DIeKTPOHHBIE 00Pa30BaTEIbHBIC PECYPCHI, TOMYIICHHBIC K UCTIOIB30BAHUIO [TPU PeaTn3aliii
UMEIOIIUX FOCYAapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTelIbHBIX IPOrpaMM HaYaIbHOTO
00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00IIero o0pa3oBaHusl MPUKa3oM MHHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

o Poccwuiickas anekrponHas 1mkoia — resh.edu.ru/subject/28/10/

o bubmunoreka marepuanos ®PI'UC «Most mikosa — lib.myschool.edu.ru/market

Ilnanupyemble pe3yJibTAThI 0CBOEHHS MPOTPAMMbI

OcBoenne yuebHoro npeamera «dusnka» Ha ypoBHE CpPEIHETO 00IIEro 00pa30BaHuUs
(6a30BbIil YPOBEHB) JOKHO 00ECIIEUUTh JOCTHKEHUE CIETYIOIIUX JINYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE Pe3yJIbTAThI

JIMIHOCTHBIE Pe3YJIbTAThl OCBOCHHSI Y4eOHOTO mpeaMmera «Du3nKa» JOKHBI OTPaKaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOACTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOUN IEHHOCTHBIX OPUEHTALIU, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o011ecTBa, pacMpeHne KU3HEHHOTO OIBITAa M OIbITA IEITEIbHOCTH B MIPOIIECCE peaTn3aiinu
OCHOBHBIX HallpaBJICHUI BOCHUTATEIbHON JEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YUYAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00I11eCTBA;

MPUHATHE TPAIUIIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHYECKHUX U IEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpEcax rpaKIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3alliy;

YMEHUE B3aMOJIEUCTBOBATh C COLUAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C MX
(GYyHKIMSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;

2) NaTPUOTHYECKOTO0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaxTaHCKON UACHTUYHOCTH, MTATPHOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCUHUCKHIX YUICHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPHHUMATh OCO3ZHAHHBIC PEIICHUS, OPUEHTUPYSCH HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B I€ITEIbHOCTH YUYEHOTO;
OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;



4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUYasi SCTETUKY HAYYHOTO TBOPUYECTBA, IPHCYILET0
(hu3mIecKoil HayKe;

5) TpyaoBOro BocnuTaHus:

MHTEPEC K pa3In4yHbIM chepaMm npoheccnoHaNbHON AESTETBHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (pU3HKOM M TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD OyayIie npodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIC TLUIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO B 00JIACTH (PU3UKH HA
NPOTSHKCHUH BCEH KHU3HU;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

cOpPMHUPOBAHHOCTH HKOJIOTUIECKON KYIbTYpBI, OCOZHAHHE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKE M OCYILECTBICHUE ICHCTBUI B OKPY’KAIOIIEH Cpee Ha OCHOBE 3HAHUS LeIei
YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA;

pacIIMpeHue OIbITa JIESTeIbHOCTH SKOJIOTMYECKOH HAPaBICHHOCTH HA OCHOBE MMEIOLIMXCS
3HaHWil 110 (pusuke;

7) HEeHHOCTH HAYYHOT'O TIO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nuecKoil HayKu;

OCO3HAHME [IEHHOCTH HAYYHOH JIeSTETLHOCTH, TOTOBHOCTh B IIPOLIECCE N3YUEHUS (PU3UKU
OCYIIECTBIISTH IPOCKTHYIO U HCCIIEA0BATENBCKYIO JEITEIbHOCTh HHANBUIYAIbHO U B
rpymre.

MeTtanpenmMeTHble pe3yIbTaThl

IMo3naBaTebHbIe YyHHBepPCcAIbHbIE yueOHbIE AeiicTBUSA

Ba3oBble 1ornyeckne aeiicTBus:

e CaMOCTOATENBHO (OPMYIHUPOBATH U AKTYaTH3UPOBATH IPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

e ONPEACTATH LIEH JACITEIBHOCTH, 33/1aBaTh MIAPAMETPhI U KPUTEPUH X
JOCTHO)KEHUS;

e BBISBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUMS B PACCMATPUBAEMBIX (PH3UICCKUX
SBJICHUSX;

e pa3pabaThIBaTh IUIAH PEUICHUS MTPOOIEMBI C YUETOM aHaJIM3a HMEIOIIHXCS
MaTepHaJIbHBIX U HEMaTepUAIbHBIX PECYPCOB;

e BHOCHTH KOPPEKTHBBI B JIEITEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLIEHUBATh PUCKHU TOCIECTBUN AEATEIbHOCTH;

e KOOPIMHHUPOBATH M BHIMOJIHATH paOOTY B YCIOBHUSIX PEATHHOTO, BUPTYAIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOCHCTBUS;

e pa3BUBATh KPEATHBHOE MBIIUICHNE TIPU PEIICHUH KHU3HEHHBIX TTPOOIEeM.

ba3oBble uccienoBarebCKue 1eHCTBHA:

e BIIQJICTh HAYYHOU TEPMUHOJIOTHEN, KIIFOUEBBIMHU TIOHSATHSIMA U METOJIAMH
¢u3nUecKoil HayKu;

e BIIQJICTh HABBIKAMH Y4€OHO-MCCIIEIOBATEIBCKON M MMPOEKTHOW ACATEIBHOCTH B
o0nacti pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJ/IOB PEIICHUs 33124 (PU3MUECKOTO COJEPKAHUS, IPUMEHEHUIO PAa3ITHIHBIX
METO/I0B TIO3HAHUS;

e BIIQJICTh BUJIaMH JIEATSIHFHOCTH T10 ITOJIYYEHHIO HOBOTO 3HAHUS, €r0
UHTEpIpeTalnu, Npeodpa3oBaHNIO0 U MPUMEHEHHUIO B Pa3IMYHBIX YUE€OHBIX
CUTYallUsX, B TOM YHCJIE [IPH CO3/IaHUHU YUeOHBIX IPOEKTOB B 001aCTH (PU3HKHY;



e BBIABJISITh IPUYMHHO-CJIEICTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 3a/1a4y, BbIABUIaTh
THIIOTE3y €€ PEeIICHHs, HaXOAUTh apTYMEHTBI JJIS I0KA3aTeNIbCTBA CBOMX
YTBEP)KJICHUH, 3371aBaTh apaMeTpbl U KPUTEPUH PELLCHMS;

e AHANM3HMPOBATH MOJTYYECHHBIC B XOJI€ PEIICHUS 33/1a4H PE3yIbTaThl, KPUTUIECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

e CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3374l B 00pa30BaTEIbHOM
JeSITeIbHOCTH, B TOM UHUCIIE IIPU U3YyUEHUU (PU3UKY;

e JIaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

e yYMETb IEPEHOCUTH 3HAHUSA IO (PU3UKE B MPAKTUUECKYIO 00JacTh
KHU3HEIEATEILHOCTH;

e yYMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIacTel;

e BBLIBUTaTh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIC TIOAXO0/IBI U PEIICHUS;

e CTaBUTb NIPOOJIEMBI U 3a/1a4H, IOIIYCKAIOIINE AJIbTePHATUBHbBIC PEILICHHSL.

Pabora ¢ undopmanmeii:

e BJIA/IETh HABBIKAMH N1OJIy4YeHUs HH(OPMALMK (PU3NIECKOTO COAEPIKAHUS U3
MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH ITOUCK, aHAJU3,
CHCTEMaTHU3allMI0 U MHTEPIIPETALUI0 HH(POPMALIUK pa3InYHbIX BUAOB U (hopMm
NPECTaBIICHHUS;

e OIICHMBATH JIOCTOBEPHOCTh MH(OpMaIUH;

e HCIOJB30BATh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 337134 C
coOirofcHreM TPeOOBAaHUI IPTOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepeKeHus, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(DOPMAITMOHHON
0€30I1aCHOCTH;

e CO3/aBaTh TEKCThI (PU3HMUECKOTO COACPKAHUS B PA3IUUHBIX (OopMaTax C y4ETOM
Ha3zHaueHUs MHOOPMAINH U IIETICBON ayUTOPUH, BEIOUPAsi ONTHUMAIBHYIO pOopMy
IpPECTaBICHUS U BU3yalIU3allliu.

KomMyHHKaTHBHbIE YHHBepcalbHble Y4eOHbIe qelicTBUA:

e OCYIIECTBJIATH OOIIEHNE HAa YPOKaxX (PM3UKU U BO BHEYPOUHOMU JEATEIbHOCTH;

e pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

e Pa3BEPHYTO M JOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

e TIOHMMATh U UCIOJIH30BATH MPEUMYILECTBA KOMAH/IHON U MHIUBUAYATbHON pabOTHI;

e BBIOMPATH TEMATUKY U METOIBI COBMECTHBIX JICHCTBHIA C YI€TOM OOIIMX HHTEPECOB
Y BO3MOXKHOCTEH Ka)kJIOTO YJIeHa KOJIJICKTHBA;

e TPUHHUMAThH LM COBMECTHOH JICATEIIEHOCTH, OPTAHU30BBIBATH U KOOPIAMHUPOBATH
JeMCTBUS IO €€ JOCTHXKEHUIO: COCTABIIATH IJIaH JeHCTBUH, paclipesieNaTh PO C
y4eTOM MHEHUH YYaCTHUKOB, 00CYX/IaTh pPe3yJIbTaThl COBMECTHOM paboTHI;

e OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KaXKJAOI0 Y4aCTHUKA KOMaH/IbI B OOLIHIA
pe3yabTaT 1O pa3pabOTaHHBIM KPUTEPHSIM;

e IIpe/laraTh HOBBIE POEKTHI, OLIEHUBATh UJEH C MO3ULIUH HOBHU3HBHI,

OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYILECTBIISATH MMO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYaIUsX,

IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBUSA

Camoopranuszaums:

e CaMOCTOATENIBHO OCYIIECTBIIATH [TO3HABATENBHYIO JIESTEILHOCTh B 00J1aCTH (DU3UKU
¥ aCTPOHOMUH, BBISIBIIATH TIPOOJIEMBI, CTABUTh U OPMYIIMPOBATH COOCTBEHHBIE
3a]a4uu;



e CaMOCTOATEJIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IUIaH BBITOJHEHUS MPAKTUYECKOH pabOTHI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTECHUM;

e JlaBaTh OIICHKY HOBBIM CUTYaLIUSIM;

e PpacCHIMPATH PaMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTEeHUN;

e JIeTIaTh OCO3HAHHBIN BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelIeHue;

e OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

e crnoco0cTBOBaTH (POPMUPOBAHUIO U IPOSBICHUIO 3PYIULIUU B 001acTU (DU3HKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHB.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

e J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JICATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

e BIJIAJICTh HABBIKAMH [TO3HABATEIBHON peiekcun KaKk OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

e HCIOJB30BATh MPUEMBI PEQIICKCHH TSI OIICHKU CUTYAI[UH, BBIOOpA BEPHOTO
peLIeHus;

e yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

e IIPUHUMATh MOTHBBI U ApIYMEHTHI APYTUX [IPU aHAIHU3E PE3YJIbTATOB JEATEIbHOCTH;

e TIPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U IOCTOUHCTBA;

e IIPUHUMATh MOTHBBI U APIYMEHTHI APYTUX [IPU aHAIHU3E PE3YJIbTATOB JEATEIbHOCTH;

e TIPU3HABATH CBOE MPABO M MPABO JIPYTHX HA ONTHOKH.

B mpotiecce nOCTHXKEHUS TUUYHOCTHBIX PE3YIbTATOB OCBOCHUS MIPOTPAMMBI 1O (hU3HKE IS
YPOBHSI CpeJIHEro 00IIero 00pa3oBaHUs Y 00yJarOIIUXCsl COBEPIICHCTBYETCS
SMOILIMOHANBHBIN UHTEJUIEKT, IPEIIOoJIararoiui chOpMUPOBAHHOCTH:

e CAMOCO3HaHMS, BKIFOYAIOIIEr0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIbLHOE
COCTOSTHUE, BUJIETh HAPaBICHUS Pa3BUTHs COOCTBEHHOI SMOIIMOHATILHON C(ephl,
OBITH YBEpEHHBIM B ce0€;

e CaMOpPETYJIMPOBAHUS, BKIHOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MIOBE/IEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K
HMOILIMOHATBHBIM U3MEHEHHSIM U MIPOSBIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIMH, BKIIOYAKOUIEH CTPEMIICHUE K IOCTUKEHUIO LIEJIH U
ycnexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/ISI U3 CBOMX
BO3MOXKHOCTEIA;

e DMIIATUH, BKIIOYAIOMIEH CTOCOOHOCTh MTOHUMATh AYMOLIMOHAIEHOE COCTOSIHHE
JIPYTUX, YYUTBHIBATh €T0 MPH OCYIIIECTBICHUH OOIICHHS, CIIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHUIO;

e COIMAJIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIIEHUS C
JIPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

IIpeameTHbIe pe3yabTaThI

10-ii knace

K xoHnny o0y4enus B 10-M KJj1acce rpeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHI:

e JIEMOHCTPHUPOBATH HA MIPUMEPAX POJb U MECTO (PUBHKHU B (HOPMUPOBAHUHT
COBPEMEHHOI HayYHOU KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEILHOCTH JIHOJIEH;

e YYHUTHIBATH TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepuaibHas TOUKa, MHEpIHalbHas CUCTEMa OTcueTa, aOCOIOTHO TBEPAOE TEIO,
UJeanbHBIA ra3, MOAEIINU CTPOCHHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUIECKUN 3aps]l IPH pelIeHnn (PU3NIECKHX 3a/1ay;



e pacmo3HaBaTh (pU3NUECKUE SBICHHS (MPOIECCHI) U OOBICHITH X Ha OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJIIPHO-KHHETHYECKON TEOPUU CTPOCHUS BEIIECTBA U
IIEKTPOIUHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE,
CcBOOOIHOE Ta/ICHHE TEJI, IBWKEHHUE IO OKPY>KHOCTH, MHEPLIUS, B3aUMOACHCTBHUE
ten, nuddys3ust, OpOyHOBCKOE IBIKCHHE, CTPOCHHUE )KUIAKOCTEH M TBEPABIX TEI,
U3MEHEeHHe 00beMa TeJl MPH HarpeBaHUM (OXJIAXKICHHH ), TEIUIOBOE PABHOBECHE,
UCTIapeHue, KOHACH AL, TUIABJICHHEe, KPUCTAIM3ALHs, KUIICHNE, BIaXXHOCTh
BO3/1yXa, MIOBBILICHNE JIaBJICHUS T'a3a IIPH €ro HarpeBaHUH B 3aKPHITOM COCY/IE,
CBSI3b MEX/y IIapaMeTpaMH COCTOSIHHS Ta3a B U30MPOIeccax, IEKTPU3ALUs Tell,
B3aUMOJICHCTBUE 3apsI0B;

e OIHKCHIBATh MEXaHUYECKOE JABWKCHUE, UCTIONB3Ys (PH3NUECKHE BETMUUHBI:
KOOpJMHATa, yTh, IEpEeMEIIeHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cuia,
UMITYJIbC TeJla, KHHETUYeCKasi SHepTusl, MOTEHINAIbHAS YHEPTHsI, MEXaHUYeCKast
paboTa, MexaHu4YecKast MOIIHOCTh; TIPY OMMCAHUU MPABUIIBHO TPAKTOBATh
(u3MYECKU CMBICIT UCTIOJIB3YEMBIX BEIMYHH, X 0003HAYCHUS U CTUHHUIIBI,
HAXOJIUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UIECKYIO BETUUHUHY C IPYTHMHU
BEJINYMHAMU;

e ONKCHIBATh N3YUYEHHBIE TEIUIOBBIC CBOWCTBA TEJ U TEIJIOBHIC SBJICHUS, UCIIONIB3YS
(du3nyecKre BEIMYUHBI: JaBIICHUE ra3a, TeMIepaTypa, CPeaHss KHHETHIeCKast
DHEPTHUS XaOTUYECKOTO JIBIKEHHS MOJIEKYJI, CPETHEKBAIPATHUHAS CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEprHs, padboTa rasa, koadduuent
MI0JIE3HOTO ACUCTBHS TEIUIOBOTO ABUTATENs; IPU OMMCAHUH MPABIIILHO TPAKTOBATH
(u3HYECKU CMBICI UCTIOJIB3YEMBIX BEIMYHH, X 0003HAYCHUS U CUHHUIIBI,
HaXOJIUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTHMHU
BEJINYMHAMU;

e ONKCHIBATh N3YUYCHHBIE SJICKTPUIECKHAE CBOMCTBA BEUIECTBA M AJICKTPUIECKUE
SIBJICHUS (IIPOLIECCHI), UCIONB3Ys (PU3NYECKUE BETMYUHBL: IICKTPHUSCKHUN 3apsij,
AIIEKTPUUYECKOE TI0JI€, HAMPSHKEHHOCT TOJIS, TIOTEHIIMAN, PAa3HOCTh MMOTEHINAJIOB;
IPY ONMCaHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI; YKA3bIBATh (DOPMYJIBI, CBSI3BIBAIOIIHE
JAHHYIO (PU3MUECKYI0 BETMUUHY C IPYTUMH BeTMYHHAMY;

e AHANIM3HPOBATH PUIUUECKUE TPOILIECCHI U SBJICHHS, UCTIONB3YS (PU3UIECKUE 3aKOHBI
Y TIPUHIIMIIBL: 3aKOH BceMupHoro tarotenus, |, I u 1l 3akonsr HeroToHa, 3akoH
COXpaHEHHsI MEXaHUYECKOM SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, TIPUHIIHIT
CYNEPIO3UIMH CUJI, TPUHIIUIT PABHONPABUS HHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOSHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpeaHel KHHEeTUYECKON SHEPTUH TEIUIOBOTO JBMXKEHUS MOJIEKYJI C aOCOTIOTHOM
TEMIIepaTypOii, IEPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
AIIEKTPUUYECKOT0 3apsiia, 3akoH KyioHa, pu 3TOM pa3nyaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA, €T0 MaTEMATUYECKOE BBIPAKEHHE U YCIOBHS (TPaHUIIBI,
001acTH) MIPUMEHUMOCTH;

e OOBSACHATH OCHOBHBIC MIPUHIIMITBI ICHCTBUSI MAIlIuH, TPHUOOPOB U TEXHHYECKUX
YCTPOMCTB; pa3inyarh yCIOBUA UX O€30MAaCHOTO MCIIOIb30BaHMs B IOBCEAHEBHOM
KHU3HH,

e BBINOJHATH SKCIIEPUMEHTHI [0 UCCIIEAOBAHHIO (PU3HUECKUX SBICHUI U MTPOLIECCOB C
WCTIOJI30BaHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH STOM (OPMYIIHPOBATH
npobaeMy/3aaady U TUIOTe3y y4eOHOTo SKCIIepUMEHTa, COOMpPaTh YCTAHOBKY U3
NPEIO’KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (DOPMYITHPOBATH BHIBOJIHI;



e OCYIIECTBIIATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUUYMH, IIPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS M UCIIOIB30BATh U3BECTHBIE METOIbI
OIICHKH MOTPEIIHOCTEH U3MEPEHUN;

e HCCIIEJ0BATh 3aBUCHMOCTH MEXIY (PU3NUECKUMHU BEIMYMHAMH C UCTIOIH30BAHUEM
HOPSAMBIX U3MEPEHHH, IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH
pe3yIbTAThI MOTYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJIE TAOIHI U
rpauKoB, JeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS;

e coOIrONaTH MpaBMiIa 6E30MaCHOTO TPYAA MIPH MPOBEACHUH HCCIIEJOBAHUN B paMKax
y4eOHOT0 3KCIIEPUMEHTA, y4eOHO-NUCCIIE0BATENILCKOM U IPOEKTHOM NesATEIbHOCTH
C MCIIOJIb30BAaHUEM M3MEPUTENILHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHHS;

e pelaTh pacyeTHHIE 3aJ1a4H C SIBHO 33/1aHHON (U3NYECKOI MOJIENbIO, UCIIONb3Ys
¢du3nveckre 3aKOHBI U MPUHIUIIB], HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H BHIOUPATh
(bU3M4ECKyr0 MOJIENb, BBIIEIATh (PU3NYECKUE BEIMUUHBI U (POPMYIIbI,
HE0OXOUMBIE 1JIs €€ PEeLIeHMs], IPOBOJUTH PACUEThl U OLICHUBATh PEAIbHOCTD
HOJIy4EHHOr0 3HaYeHUs (U3NYECKOIN BEIMUNHBL;

e peulaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUHBYIO
LIENIOYKY PACCyKICHHM ¢ OIIOPOH HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nUecKue SBICHUS;

e HCIIOJB30BaTh IPU PELICHUU YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUIs IOMCKA, CTPYKTYPUPOBaHUs, UHTEPIPETALUU U PEACTABICHUS
y4eOHOI U HayYHO-TIOMYJISIPHONW MH(POPMALIUY, ITOTYYSHHOH U3 pa3InYHbIX
MCTOYHHKOB, KPUTHUECKU aHATH3UPOBATH MOTYyYaeMyt0 HH(POPMAIIHIO;

e IPUBOJUTH IPUMEPHI BKJIAZA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHUE MPOLIECCOB OKPYXKAIOIIETO MUPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

e HCIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B IOBCEAHEBHOMN KU3HU JIJIS
oOecrieyeHus 6€30MaCHOCTH TP OOpALIEHUHU C TPUOOpaAMH U TEXHUUECKUMHU
YCTPOMCTBaMH, JJISl COXPAHEHUS 370POBbS M COOTIOIEHUS HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKpYXKalOIIeH cpene;

e paboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIeH, JIaHUPOBATh
paloTy rpymIbl, palMOHAIBHO PACHpPEAesaTh 00S3aHHOCTH U IJITAHUPOBATh
JeSITeIbHOCTh B HECTAHIAPTHBIX CUTYAIUIX, aJ€KBaTHO OLIEHUBATh BKJIAJl KaXKI0Ir0
U3 YYaCTHUKOB IPYIIIBI B pEIIEeHUE pacCMaTpUBaeMON POOIeMBI.

11-i1 kaace
K koHIty o0yuenus B 11-M ki1acce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JAOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

e JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B TPAKTUYECKON AESITEIbHOCTH JIOAEH, IEIOCTHOCTD U €IMHCTBO
(bu3nyecKoil KapTUHBI MUPA;

e YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEIEH: TOUeUHbIN
AIIEKTPUYECKHUH 3apsi]l, JIyd CBETa, TOUEUHBI HCTOYHUK CBETA, siiepHasi MOJEIb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOT'O si/ipa MPH pelieHnH (PU3NYEeCKHX 3a/1a4;

e pacrno3HaBaTh GU3NYECKHUE SBICHUS (IIPOLECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB 2JIEKTPOMHAMUKY U KBAHTOBOW (DPM3UKHU: dIIEKTpUUYECKasi IPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUECKOE, MATHUTHOE JAEMCTBUS TOKA, B3aUMOJEHCTBHE
MarHuTOoB, 3JIEKTPOMarHUTHAsI UHAYKIMS, JE€HCTBUE MArHUTHOTO OJIS Ha
MPOBOJAHMK C TOKOM M JBHKYILIUIICS 3apsil, SIEKTPOMarHUTHbIE KOJIEOaHUs U
BOJIHBI, IPSIMOJINHENHOE PACIIPOCTPAaHEHHUE CBETA, OTPAKEHUE, PEIIOMIICHHE,
uHTepdepeHys, TudpaKus 1 Moaspu3alus cBeTa, JUCIEepPCHs CBeTa,



doToanexkrpuueckuii 3pdext (hoTodrddeKT), CBeTOBOE TaBICHNE, BOSHUKHOBEHHIE
JMHENYaToro CrieKTpa aToMa BoJI0p0/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs
PalMOaKTUBHOCTb;

e OIKCHIBaTh U3yYEHHbIE CBOMCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE, FJEKTPUUECKYIO IPOBOAUMOCTD PA3JIMUHBIX Cpeal) U
3IIEKTPOMArHUTHBIE ABJICHUS (IIPOLIECCHI), UCIOB3Ys (PU3MUECKUE BETHUUHBIL:
JIEKTPUUECKU 3aps, CHIa TOKA, JEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUIECKOE
COIIPOTHUBIIEHUE, PA3HOCTH MMOTEHIIAIOB, MJIEKTPOABIDKYIIAs cuila, paboTa TOKa,
MHAYKLMS MAarHUTHOTO NOJIs, cuila Amriepa, cuiia JlopeHa, MHIyKTUBHOCTb
KaTYyILKH, SHEPTUS 3JIEKTPUUECKOI0 U MarHUTHOTO MOJIEH, IEPUOA U YacToTa
KoJIeOaHUl B KoJeOaTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B IpoLiecce
TapMOHUYECKUX 3JICKTPOMAarHUTHBIX KojeOaHmii, OKYCHOE pacCTOSHUE U
ONTUYECKas CHJIA JIMH3BL, IIPU OIUCAHUU MPABUIIBHO TPAKTOBATh (PrU3HUECKUid
CMBICJI UCTIOJIb3YEMBIX BEJTUUMH, UX 0003HAUYEHUS U €AUHUIIBI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUYHHY C APYTUMU
BEJIMYUHAMU;

e ONNCHIBaTh U3YYEHHBIC KBAHTOBBIE SIBICHUS U MPOLECCHI, UCIOb3Ys (PU3NYECKHE
BEJIMUMHBI: CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA,
SHEprus U UMIyJbC (POTOHA, EPHOJ MOJIypaciaja, SJHEPTUs CBSA3U aTOMHBIX s7ep,
IIPU ONMCAHUHU [TPaBHIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYCHMS U €IMHUIIbI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BEIMYMHAMH, BEIUUCIIATH 3HAUCHHUE
(bu3M4eCcKOil BETMUNHBL;

e AHANIM3HMPOBATH PUIUUECKUE TPOLIECCHI U SIBJICHHS, UCTIONB3YS (PU3NIECKUE 3aKOHBI
U MPUHLHUIIBL: 3aK0H OMa, 3aKOHBI 110CIIE10BAaTELHOIO U apajlIeIbHOI0
COCIMHEHUS IIPOBOJIHUKOB, 3aK0H J[koyns—JIeHna, 3aK0oH 3J€KTpOMarHuTHOM
UHYKIMH, 3aKOH NPSIMOJIMHEHHOI0 pacpOCTPAHEHUS CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEIIOMJICHHS CBETa, ypaBHeHHE DiHIITeHA 1151 poTodddekra,
3aKOH COXpPaHEHMsI SHEPIUHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHEHHs] MacCOBOr0 UucIa, nocrynarsl bopa,
3aKOH paJMO0aKTHUBHOIO pacraja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI, 00JI1aCTH)
IIPUMEHUMOCTH;

e OIpeNeNATh HAlpaBICHHE BEKTOpA MHIYKIIMHM MAaTHUTHOTO IOJI IPOBOJAHMKA C
TOKOM, cuibl Amnepa u cuiiel Jlopenna;

e CTpPOWTH U ONMKCHIBATh N300paKEHNE, CO3/1aBAEMOE INIOCKUM 3€PKaoM, TOHKON
JIMH30M;

e BBINOJIHATH SKCIIEPUMEHTBHI 110 UCCIIEJOBAHUIO (PU3NYECKUX SBJIEHUIN U MPOLIECCOB C
UCIIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH: IIPU 3TOM (HhOpMyIHpOBAThH
npo0emMy/3agady U TUNOTE3y Y4eOHOTro SKCIIEpUMEHTa, COOMPATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

e OCYILECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUSI PUBNYECKUX BEIMYHMH, IPU STOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUs M UCIIOIb30BaTh U3BECTHBIE METOIbI
OIIEHKH MTOTPEIIHOCTEN N3MEPEHUN;

e HCCIIEJOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIIMYMH C UCIOJIB30BAHUEM MPSMBIX
W3MEpEHUIl: IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3YNbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUE TaOIMII U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM MCCIIEOBAHMS;



e coOIrOAATh MpaBuila 0€30IaCHOTO TPYAA IPU NPOBEIECHUH UCCIIEIOBAHUH B paMKax
y4eOHOTO IKCIIEPUMEHTa, y4eOHO-UCCIIEA0BATENILCKOM U IPOSKTHOM J1eATeTbHOCTH
C MCII0JIb30BaHUEM MU3MEPUTEIIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PyL0BaHMS;

e pelaTh pacyeTHHIC 3a]1a4H C SIBHO 33/1aHHON (PU3NYECKOI MOJIENbIO, UCTIONb3Ys
(du3nyeckre 3aKOHbI U IPUHIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1aul BEIOUpPATh
($U3NUECKyI0 MO/IETb, BELICATH (DU3UUYECKHIE BETUYHHBI U (HOPMYIIHI,
HE00XO0IMMBIE /7S €€ PELIeHNUs, IPOBOAUTh PACUEThl U OLICHUBATH PEATbHOCTh
MOJYYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBL;

e peuaTh KaueCTBEHHBIC 3a/1a4M: BBICTPAUBATD JJOTUYECKH HEIPOTUBOPEUUBYIO
LIEMIOYKY PACCYKICHHUM C ONIOPOM HA U3Y4YECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bu3nyeckue sIBICHUS;

e HCIIONB30BATh MIPU PEUICHUU YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH U1l IOMCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUU U PEACTABICHUS
y4eOHOI U HAyYHO-TIOMYJISIPHOW MH(POPMALIUH, TOTYYSHHON U3 pa3IMYHbIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBAThH NOJIYy4aeMyt0 HH(OpMALHIO;

e OOBSACHATH MPUHLUIIBI ICHCTBHSI MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB,
pas3nyaTh yciaoBUSA UX O€30IaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

e TMPUBOAUTH IPUMEPHI BKJIa/1a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, B 00BSCHEHHE IIPOLIECCOB OKPY>KAIOLIET0 MUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

e HCIOJIB30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3MKE B TOBCEHEBHOM KU3HU JUIS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIs1 COXPAHEHUS 3/J0POBbs U COOJIOAEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

e paboTaTh B IpyIMIIE C BHIIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh
paboTy rpynibl, pallMOHAILHO pacpelesiTh 00s13aHHOCTH U TUIaHUPOBATH
JESATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJlcKBATHO OLIEHUBATh BKJIAaJ KaKJ0T0
U3 YUYACTHUKOB TPYIIIbI B PELICHUE PacCCMAaTPUBAEMON ITPOOIIEMBI.

Coaep:xkanue yueOHOTo nmpeamera

10-ii kaace

Pa3nea 1. du3nka 1 METOABI HAYYHOIO NO3HAHUS

®dusnka — Hayka o npupoze. Hayunesle MeTObI MO3HAHUS OKpYXKaromero Mupa. Pois
HKCIEPUMEHTa U TEOPUH B IIPOIECcCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue Gpuandeckux siBieHui u npoueccos. Hayunsle runoressl. dusnueckue
3aKOHBI ¥ TeopuH. [ paHUIIbI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.
Ponb 1 MecTo pu3uku B pOpMUPOBAHUN COBPEMEHHOM Hay4YHOH KapTHHBI MUpPa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.

JlemoHCTpanuu

Amnainorosble ¥ HU(PPOBbIE U3MEPUTENBHbIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pazgen 2. MexaHnuka

Tema 1. KunemaTnka

Mexannueckoe 1BrkeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBMKeHUsA. Cuctema orcyera.
Tpaexropus.

[lepemenienue, CKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTEpHUaIbHOU TOUKH, UX NIPOEKIIMHM HAa OCH CUCTEMBI KoopArHAT. ClI0KeHUE NepeMeIeHnI
U CJIOKE€HHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIUHEHHOE ABIKeHue. [ paduku 3aBUCUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMEIIEeHNs MaTepruaIbHOW TOUKH OT BPEMEHHU.
CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO Ta/ICHHS.



KpuBonuneiinoe npmxenue. [[BrokeHne MaTepralibHOM TOUKHU MO OKPYKHOCTH C TTIOCTOSTHHOM
10 MOZYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JJMHEWMHAsA CKOpocTh. [lepron n yacrora
oOpartenusi. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHnueckue ycTpoiicTBa U MPaKTUIECKOE IPUMEHEHNE: CIIUIOMETP, ABHKEHUE CHAPS/IOB,
LIETIHBIE U PEMEHHBIE IIEPEIAUN.

JlemoHCTpanuu

e Mopenb cucTeMbl 0OTCUETA, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHK
JIBIDKECHMUSL.

o IlpeoOpa3zoBaHue NBUKEHUM C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

o [lagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

o HaOmntonenue nBuxeHus Teaa, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

e l3mepenue yckopeHusi CBOOOAHOTO MAJACHHUS.

o Hanpanenue ckopocTu Ipy JBUKEHUH 110 OKPYKHOCTH.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

e lI3yueHue HEpaBHOMEPHOTO JIBUJKEHUS C LIEIIBIO ONPE/EIIEHNSI MTHOBEHHOM
CKOPOCTH.

e lccnenoBanue COOTHOLIEHUS! MEKIY ITYTSIMHU, IPOWICHHBIMU TEJIOM 32
MIOCJIEI0OBATEIbHbIE PABHBIEC TPOMEXKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

o N3yuyeHue ABMKEHUS MIAPUKA B BSI3KOU KUIKOCTH.

e l3yueHue nBUKEHUs Tesa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka

[IpuHnun otHOcuTenbHOCTH ['anmunes. 1lepseiii 3akoH HeroToHa. MIHEpLInanbHbIe CUCTEMBI
oTcuera.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoit 3akon HeroTona st
MarepuanbHOU TOukU. Tpetnil 3akoH HproTOHA 1151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenwne. Buast Tpenus (mokosi, ckonibxeHus, kauenusi). Cuiia tpenus. Cyxoe tpenue. Cumna
TPEHHUs CKOJIBKEHUS U cuia TpeHus nokost. Koadduuuent tpenus. Cuna conpoTuBiIeHus
IIpY IBUYKEHUH Tejla B )KUIKOCTH WM rase.

[TocTynaTtenbHO€E U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuiibl. Y ciioBHs paBHOBECHUS TBEPIOTO
Tena.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

JlemoHCTpanuu

o JSIBneHHe UHEpPLUH.

e C(CpaBHeHME Macc B3aUMOJEHCTBYIOLIUX TEN.

e Bropoii 3akoH HeroTOHA.

o M3mepenue cuil.

o Crnoxenue cui.

e 3aBHUCHMOCTb CUJIbI YIIPYTOCTH OT JiehOpMaLUu.

o HesecoMocTts. Bec Tena npu yCKOpEHHOM NOAbEME U Na/IEHUN.

o C(CpaBHeHME CcUJI TPEHUS MOKOS, KaUYeHUS U CKOJIbKEHUS.

e YcnoBus paBHOBECHUS TBEPJOro Teia. Buibl paBHOBECHS.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOThHI
o M3ydeHue nBUKEHUs OpyCKa O HAKIOHHOMN IJIOCKOCTH.



o HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B IPYXKUHE U
pe3nHOBOM 00pasiie, OT UX JaedopMaIuu.
o HccnenoBanue ycaoBUM paBHOBECHUS TBEPAOTO TEJa, UMEIOIIETO OCh BPALCHUS.
Tema 3. 3aKk0oHbBI COXpaHEeHUs] B MEXaHUKe
Nmnynbc MmaTepuanbHOU TOYKH (Tela), CUCTEMBbl MaTepUaIbHBIX TOUYEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITYyJIbCca Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTuBHOE ABM)KEHUE.
Pabotra cribl. MOIIHOCTD CHJIBL.
Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKOH
SHEPTHUH.
[TorennmaneHast sHeprus. lloTeHnManbHas YHEPTUSA YIPYTO 1e(OPMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.
[TorennuanpHble ¥ HENOTEHIUATbHBIE CHIIBI. CBsI3b paOOTHl HETIOTEHIUAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOM IHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOMN
SHEPTrUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEp, IPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.
JlemoHCTpanuu
e 3aKOH COXpaHEHUs UMITYJIbCA.
o PeakTuBHOE JBHKEHUE.
o [lepexon moTEeHIIMAIBHOMN SHEPTUU B KUHETUYECKYIO U 00paTHO.
YdeHu4ecKuil IKCIIEPUMEHT, Ta0opaTOpHbIe PabOTHI
e l3yueHue abCONIOTHO HEYIPYTOrO yAapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasiTHUKOB.
e UccnenoBanue cBs3M pabOTHI CHJIBI C HK3MEHEHUEM MEXaHMYECKON PHEPIUH Teja Ha
IIpUMEpE PacTsHKEHUSI pE3UHOBOTO JKI'yTa.
Paznen 3. MosekyasipHasi pu3uKa 1 TePMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TeOpUH
OCHOBHbBIE TOJIOKEHUS MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH U X OIBITHOE 0OOCHOBAHHUE.
BpoynoBckoe nmxkenue. JAuddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YaCTHUII
BerlecTBa. MoJienu CTpOeHUs Ta30B, )KUAKOCTEH U TBEPAbIX TNl U 00BbsICHEHNE CBOMCTB
BEIIECTBA HA OCHOBE 3TUX MoJjeneil. Macca u pasmepsl MoJiekyit. KonndecTBo BemiecTsa.
ITocrosiHHas ABoraapo.
TenmoBoe paBHOBecue. Temneparypa u ee uzmepenue. lllkana temneparyp Llenbcus.
Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETUUECKON TEOPUU
UJeabHOTO raza. AGCONIOTHAs TeMIiepaTypa Kak Mepa cpe/lHell KUHETUYECKON IHEPTHH
TEIUIOBOTO ABM)KEHHUA yacTul rasza. [llkana remneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knaneipona. 3akon Jlansrona. M3omporieccsl B uieaaIbHOM Tase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne U30IPOIECCOB:
M30TEpMa, U30X0pa, n306apa.
TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.
JlemoHCTpanuu
o OmBITHI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE BEIECTBa, (hoTOrpaguu MoJIeKy
OPTraHNYECKUX COCTMHEHUM.
e OmnpIThl 10 TUGHY3UN )KUIKOCTEH U ra30B.
e Mopnenb GpOYHOBCKOTO JBHKEHUS.
o Mogens onbita llTepHa.
e OmnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHUS.
e Mogenp, HITIOCTpUPYIOIIAs MPUPOAY 1aBIEHUS Ta3a Ha CTEHKU COCY/a.
e OmnbIThI, WITIOCTPUPYIOIINE YPaBHEHNUE COCTOSIHUS M1€aIbHOTO ra3a, H30MpOIIECCHI.



YyeHn4eCcKuil IKCIEPUMEHT, J1a00paTOpHbIE pabOTHI
o Omnpeznenenue Macchl BO31yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUI 00beMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.
e lccnenoBaHue 3aBUCUMOCTH MEXKIY NTapaMeTpaMH COCTOSIHUSL pa3peKEeHHOro rasa.
Tema 2. OCHOBBI TEPMOIUHAMUKH
TepmoauHaMuueckas cucteMa. BHyTpeHHsIS SJHEPrus TEPMOJIUHAMUYECKON CUCTEMBI U
croco0bl ee n3MeHeHust. KonmdecTBo TemioTsl U pabota. BHyTpeHHsIs sHEprust
0JIHOATOMHOI'0 UJI€AJIbHOTO Ta3a. Buipl Terionepenayn: TEMIONPOBOJHOCTh, KOHBEKLIUS,
U3JlydeHue. Y JeNbHas TeII0EMKOCTh BelecTBa. KoMuecTBO TEIUIOTHI IIPY TEIIoNnepenaye.
[Tonstre 06 aqnabarHom mpouecce. [lepBrIit 3akoH TepMonHaMuku. [IprMeHeHne epBoro
3aKOHa TePMOJAMHAMUKH K H3omponeccaM. ['padudeckas nHTepnperanus padoTsl rasa.
Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh IPOIIECCOB B IPHPO/IC.
TennoBbie MamuHsbl. [IpuHnune! nefictBus TemoBbix MamuH. [IpeoOpa3zoBanus sHepruu B
TeroBbIX MamuHax. Koagdumuent nonesHoro peiicreus teroBoi Mamusel. Lukn Kapao
U ero KO3 QHUIHUEHT MOJIE3HOr0 JeHCTBUA. DKOJOrHUecKue NpodsIeMbl TEINIOIHEPIETUKH.
TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHNE: ABUTAaTEb BHYTPEHHETO CrOPaHMsl,
OBITOBOM XOJOAUIBLHUK, KOHAUIIUOHED.
JlemoHCTpanuu
o l3MeHeHUe BHYTpEHHEN SHEPruy Teja IIPU COBEPILIEHUH PabOThI: BbUIET IPOOKHU U3
OYTBUIKH IO ICHCTBUEM CXKATOTO BO3lyXa, HArpeBaHue d(hupa B JIATYHHOU TpyOKe
yTeM TpeHHUs (BUICOEMOHCTPALIHS).
e lI3MeHeHue BHYTpEHHEN SHEPTUU (TEMIIEpaTypbl) Teja IpH TeIIoNnepeaaye.
e OmbIT N0 a1Ma0aTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3AYILIHBIM OTHUBOM).
e Mogenu napoBoil TypOUHBIL, ABUTATEIS] BHYTPEHHETO CrOPaHUsl, pEaKTUBHOIO
JIBUTATEJIS.
YdeHn4ecKuil IKCIIEPUMEHT, Ta0opaTopHbIe PabOTHI
o l3MepeHue ynenbHON TEIUNIOEMKOCTH.
Tema 3. ArperaTHble cocTosiHuA BemiecTBa. Ma3oBble nMepexoabl
[Tapoo6pazoBanue u koHaeHcaus. Vicnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa. HaceleHHbIl nap. Y aenpHas TemioTa napoodpazoBaHusi. 3aBUCHUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.
TBepnoe Teno. Kpucrammmaeckue u amopdubie Tena. AHH30TPOIHUS CBOWCTB KPUCTAIIIOB.
XKunkue kpucramisl. CoBpeMeHHble MaTepuainsl. [InaBnenne u kpucramumsanus. Y genpHas
TeruioTa miasneHus. Cyonumanus.
VYpaBHeHHE TEIIOBOro OanaHca.
TexHnyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHNE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MTOJIyYE€HHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.
JeMoHCTpanuu
o (CBoliCTBa HACBIILIEHHBIX APOB.
o Kunenue npu NOHNKEHHOM JABJICHUU.
Crioco0ObI U3MEPEHHS BIAKHOCTH.
HaGntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJIIOB.
YdeHuueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI
e lI3MepeHne OTHOCUTENBHON BIIaXXHOCTH BO3yXa.
Paznen 4. DaekrpoauHaMuka
Tema 1. JnekTpocraTuka
OnexTpu3anus Tea. JIEeKTpudecKuil 3apsa. J(Ba Buia snekrpudeckux 3apsaaos. [IpoBoanuky,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.



B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIN 37€KTpUYECKUM 3apsil.
OnexTpuueckoe nojie. HanpspkeHHOCTH 3iekTpuyeckoro nosst. [IpuHnun cynepnosunuu
ANEKTPUYECKUX Mosiel. JINHUN HApS>)KEHHOCTH AIIEKTPUYECKOTO MOJIS.
Pabota cun anekrpocrarudeckoro noist. [Torennman. Pasnocts norennuanos. [IpoBogauku
U AUDJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJie. JuanekTpudeckas NpOHUIIAEMOCTb.
OnektpoeMKocTh. KoHeHcaTop. DIeKTpOEeMKOCTh IIJIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsHKEHHOT0 KOHACHCATOpA.
TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPOCKOIL, JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE JIIEKTPONPUOOPOB, KOHIAEHCATOP, KOMUPOBAILHBIN
anmnapar, CTpyWHBbIA IIPUHTED.
JeMoHcTpaunun

e VYCTPOWCTBO U IMIPUHIUII AEUCTBUS AIEKTPOMETPA.

o BzaumopeiicTBUe HARIEKTPU30BAHHBIX TEll.

e DJIEKTPUYECKOE I10JIE 3APSIKEHHBIX TEI.

e [IpoBOIHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

e DJEKTPOCTATUYECKAs 3allHTA.

o JIMPNEKTPUKH B DJICKTPOCTATHUECKOM IOJIE.

e 3aBHUCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IJIOLIAAN IIJIaCTHH,

pacCTOSHUS MEXTy HUMU U AUAJICKTPUUECKOM MPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.
Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

e lI3MepeHue eKTPOEMKOCTH KOHEHCATOPA.
Tema 2. IlocToOsIHHBIN JIeKTpHYecKni TOK. ToOkM B pa3jiM4HbIX cpeaax
DNEeKTpUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS 3JIEKTPUUECKOro TokKa. MIcTOUHMKH TOKa.
Cuiia Toka. ITocTosAHHBIN TOK.
Hanpsokenue. 3akon Oma i1 ydacTka LETu.
DNEeKTpUUECKOEe COMPOTUBIICHHE. Y IeTbHOE COMPOTHUBIICHUE BemiecTBa. [locnenoBarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHUKOB.
PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTD 3JEKTPHUECKOTO TOKA.
DNeKTpOABUKYIIasi CUjla U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHMKA TOKa. 3akoH OMa aJis
MOJIHOM (3aMKHYTOM) ayekTpuueckoil nenu. Kopotkoe 3ambikaHue.
DneKTpOHHas IPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COMPOTHUBIICHNS METAJIJIOB
oT Temreparypbl. CBepXIPOBOJIUMOCTb.
DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.
[TonynpoBonuuku. CoOOCTBEHHAs U TPUMECHAs TPOBOAMMOCTH TOTYIPOBOJHUKOB. CBOICTBa
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHOOPHI.
DNEeKTpUYECKHUI TOK B pacTBOpax M paciuiaBax 3JE€KTPOJHUTOB. DIIEKTPOIUTHUECKAsS
JUCCOTIHAITUS. DIEKTPOIIN3.
DneKTpruyYecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Ina3zma.
TexHr4ecKkue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKHU TOKA, 3JIEKTPOHATrpeBaTeNIbHbIE IPUOOPHI, JJIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBII THOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBIN N0/, TAThBAaHUKA.
JlemoHCTpanuu

o H3mepeHne cuiibl TOKA M HAMIPSHKEHUS.

e 3aBUCUMOCTh COMPOTUBIIEHUS HUIUHAPUUECKUX MPOBOJIHUKOB OT JTMHBI, TIOLIATN

MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.
o (CMemaHHOE COEMHEHHE TPOBOJHUKOB.



o [lIpsimoe n3amepeHue ANeKTpOaABMXKYIEH criibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOr0 JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

e 3aBHCUMOCTb CONPOTUBIICHUS METAIOB OT TEMIIEPATYPHI.

o IIpoBOIMMOCTB 3IEKTPOIUTOB.

e HckpoBoii pa3psii 1 MPOBOJUMOCTh BO31yXa.

e  OaHOCTOPOHHSISI TPOBOJUMOCTH AUO/IA.
Y4yeHUYEeCKU SKCTIEPUMEHT, JJaO0OpaTOpHBIE pabOThI

e H3yueHue CMEMIAHHOTO COEUHEHUS PESUCTOPOB.

e H3MepeHue IeKTPOABUKYIIEH CHUIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO

COIIPOTHUBJICHHUSL.

o HabOmroaenue amekTpoausa.
MexnpeameTHble CBSI3U
N3yuenune kypca ¢puszuku 6a30Boro ypoBHs B 10-M Ki1acce OCYIIECTBIISCTCS C YIETOM
COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMU MaTeMAaTUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJOTHH.
MexnpeaMeTHbIC TTOHSATHUS, CBSI3aHHBIE C U3YUEHUEM METOJI0B HAyYHOTO MTO3HAHUS: SIBJICHUE,
Hay4yHbIN (akT, runoresa, puznyeckas BeIHMurnHa, 3aKOH, Teopus, HabIoIeHue,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3BMEPEHUE.
Matemartuka: pelieHre CuCTeMbl ypaBHEHUH, JInHeHHas GyHKIMS, mapabona, runepoosa, ux
rpauKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOCKIIUU HA OCH KOOPIMHAT,
CJI0’KEHUE BEKTOPOB.
buonorus: Mmexanudeckoe ABMKEHUE B XKHUBOM Mpupoae, M dy3usi, ocMoc, TEII000MEH
YKUBBIX OPTaHU3MOB (BU/IBI TEIUIOTIEPEIauH, TETNIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS
B KMBOM MIPUPOJIE.
XUMUA: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEJ, )KUAKOCTEH U ra30B, MJICKTPUUECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHYECKAS TUCCOLIMALMS, TAJIbBAHUKA.
I'eorpacdus: BnaxXHOCTh BO3AYyXa, BETPHI, 6apoMeTp, TEPMOMETD.
TexHomorus: mpeodpa3oBaHue ABMKEHUHN C UCTIOIB30BAaHUEM MEXAaHU3MOB, yU€T TPCHUS B
TEeXHHKE, MOIIUITHUKH, UCTIOTh30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKera,
BOJIOMET U JIp.), AIBUraTeJIb BHYTPEHHEI 0 CTOpaHUs, NapoBas TypOUHa, ObITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU MOITYYEHUsI COBPEMEHHBIX MAaT€pUaoB, B TOM
YUCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH, SJIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIN MPUHTED, dIEKTPOHATpEeBaTEIbHbIC TPUOOPHI,
3JIEKTPOOCBETUTENIbHBIEC TPUOOPHI, TAIbBAHUKA.
11-it kmace
Paznen 4. DaekTpoauHaMmnka
Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHIYKIHS
[TocTrossHHBIE MAarHUTHI. B3anMo1elicTBE MOCTOSHHBIX MArHUTOB. MaruutHoe nojue. Bekrop
MAarHUTHOM MHAYKUMU. [[pUHIKN Cynepno3uiMy MarHuTHBIX NIOJIEH. JINHUM MarHUTHOU
uHaykiuu. KapTrHa TuHUN MarHUTHOM MHTYKIIUU TTOJISl TIOCTOSIHHBIX MarHUTOB.
MarsuTHO€ noJje NpoBOJHUKA ¢ TOKOM. KapTuHa JIMHUI MHIYKIIMM MAarHUTHOTO TOJISt
JUTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBILIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MpoBOJIHUKOB C TOKOM.
Cuna Amriepa, ee MOJyJIb U HallpaBJICHUE.
Cuna JlopeHua, ee MoJ1yJb M HampaBlieHHe. [|BukeHne 3apsyKeHHOM YacTHUIIbI B OJHOPOAHOM
MarHuTHOM noJie. PaGora cumer Jlopeniia.
SIBneHue NeKTPOMAarHUTHOM UHAYKIMU. [I0TOK BeKTOpa MarHUTHOM MHIYKIUU.
DNEeKTPOABUKYINAS CHJIa MHAYKITUU. 3aKOH JIEKTPOMAarHUTHON MHAYKIMK Dapanes.



BuxpeBoe aiieKTpudecKkoe nmosie. JNEeKTPOABIIKYILNAs CUIa HHIYKIMH B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIIATENBHO B OJTHOPOJAHOM MarHUTHOM II0JIE.
[IpaBuio Jlenua.
NHayKTUBHOCTE. SIBIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAsl CUJIA CAMOMHIYKIIUH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IoJIe.
TexHnyeckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUThI, AEKTPOABUIaTENb, YCKOPUTENN AIEMEHTAPHBIX YACTHL, HHAYKIIMOHHAS
neyb.
JlemoHCTpanuu

e OmnsIT OpcTena.

e OTKJIOHEHUE IEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

o JIMHUW MHAYKIWUN MarHUTHOTO MOJIA.

o B3saumoaeiicTBue AByX IIPOBOJIHUKOB C TOKOM.

e Cuna AMnepa.

o JleiictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJINTA.

o JSIBnEHME 2IEKTPOMAarHUTHON MHIYKIUH.

o IIpaBuno Jlenna.

e 3aBUCHMOCTb 2JIEKTPOABUKYILIEH CHUIIBI MHAYKIIUHA OT CKOPOCTU U3MEHEHUS

MarHUTHOT'O TIOTOKA.

o SIBneHME caMOMHAYKLUU.
YdeHu4ecKuil IKCIIEPUMEHT, Ta0opaTOpHbIe PabOTHI

e l3yueHue MarHuTHOIO NOJIA KaTyIIKH C TOKOM.

e lccnenoBanue AecTBUSI MOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.

o HccnenoBanue sBI€HUS 3JIEKTPOMAarHUTHON MHAYKLIHU.
Pa3nea 5. Kosiebanusi 1 BOJTHBI
Tema 1. MexaHu4ecKkue M 3JIEKTPOMATHUTHbBIE KOJIEOAHUSA
Konebarenbnas cucrema. CBoOOAHBIE MEXaHUYeCKUE Kosebanus. ['apmonnueckue
konebanus. [lepnon, yacrora, ammnryna u ¢asza konedanuid. [IpyKMHHBIN MasTHUK.
MatemaTtuueckuil MasiTHUK. Y paBHEHUE TapMOHUYECKUX Kosebanuil. [IpeBparienne sHeprun
IIPU TAPMOHUYECKUX KOJIEeOaHUSAX.
Koneb6arenbubiii KoHTYp. CBOOOHBIEC SJIEKTPOMArHUTHBIE KOJICOAHUS B UCATBHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY MEXaHUYECKUMHU U 3JIeKTPOMArHUTHBIMU
kosnebanusMu. @opmyna TomcoHa. 3aKOH COXPAHEHHUS SHEPTUH B UJI€ATTbHOM
KoJ1e0aTeIbHOM KOHTYpE.
[Ipencrasnenue o 3aryxaromux KoineOanusx. BeiHyk/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. Beiny1eHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMsL.
[Tepemennsblii Tok. CUHYCOUJANIbHBIN TEpEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOI0 TOKa.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKECHHUSL.
Tpancdopmarop. [IponsBocTBo, nepenaya U NOTPEOICHUE ITEKTPUUECKON IHEPTUH.
DKOJIOTM4eCKHE PUCKU IIPU IPOU3BOJCTBE 3JIEKTpodHepruu. KynpTypa nucnonbs3zoBaHus
ANEKTPOIHEPTUU B ITOBCETHEBHOM JKU3HH.
TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: NIEKTPUUECKUI 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKa, TMHUU JIEKTpoNepeaayn.
JlemoHCTpanuu

e lccnenoBanue napaMeTpoB KojieOaTenbHONU CUCTEMBI (MIPY>KUHHBIA UITH

MaTEMaTUYECKUN MasiTHUK).

o HabGmrogeHue 3aTyxammmx KojJeOaHui.

e UccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJICOAHHIA.

o HabGmronenue pe3onanca.



e (CB0OOAHBIC AJICKTPOMATHUTHBIC KOJICOAHMS.
e OcuuiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS] OT BPEMEHH ) JUIst
3JIEKTPOMArHUTHBIX KOJeOaHU.
o Pe3onanc npu nocienoBaTeIbHOM COSIMHEHUH PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTU U KOHJEHCATOpa.
e Mojeinb TUHUU AJEKTPOIIepeaayn.
YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PaOOThHI
e lccnenoBaHue 3aBHCUMOCTH IEPUOJIAa MAITBIX KOJIeOaHUM Tpy3a Ha HUTH OT JJTMHBI
HUTHU U Macchl rpysa.
o HccnenoBanue nepeMeHHOr0 TOKA B IIEMU U3 MOCIIEI0BATEIBLHO COSTUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpAa.
Tema 2. Mexannuyeckue M 3J1eKTPOMATHUTHBIE BOJIHbI
MexaHnyeckue BOJIHBI, yciloBUs pactipoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus U
JurHAa BOJTHEL. [lonepednsie U mpo1osibHbIe BOTHBL MHTepdhepeHnms u qudpakius
MEXaHUYECKUX BOJIH.
3ByK. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TemOp 3ByKa.
DNEeKTpOMarHUTHbIE BOJHBL. Y CJIOBUS U3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomaruutHoii BojgHe. CBOKWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE, MIPeIOMIICHUE, MOsIpru3anus, Judpakius, uarepdepenius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.
[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBEI paTUOCBA3YU U TEJIEBUACHUS. Paguonokanus.
DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.
TexHuueckue ycTpocTBa U MPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEIULIMHE, Paiap, paIuOIPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.
JlemoHcTpamuu
e OO6pazoBanue U pacIpOCTPAHCHHUE MOMEPEYHBIX U TIPOIOJILHBIX BOJIH.
o Komnebmomeecs Teno Kak UCTOYHHUK 3BYKa.
o HabGmronenue orpaxxeHus U MPEIOMIICHUST MEXaHUIECKUX BOJIH.
o HaOmtonenue unrepdepeHinu u 1udpakiinu MEXaHH4eCKUX BOJH.
e 3BYKOBOI pe30oHaHC.
o HaOntonenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M M YaCTOTOM
KoJIeOaHui.
o HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaXKEHUE, MPEOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.
Tema 3. OnTuka
I'eomerpuueckas ontuka. [IpsmMonuHeliHOe pacpoCTpaHEHHE CBETA B OJTHOPOJIHON Cpejie.
JIyud cBera. ToueuHblii HCTOUHUK CBETA.
OtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoeHune n300pakeHuil B II0CKOM
3epKae.
[Ipenominenue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN TTOKA3aTeNb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroy MOIHOTO BHYTPEHHETO OTPaKEHHUS.
Hucnepcus cseta. CrnoxkHbIil cocTaB Oesnoro cBera. LIBer.
Cobuparoiue u paccenBaromiue JUH3bL. ToHKas muH3a. DOKYCHOE PacCTOSHUE M ONTHYECKAs
cuia TOHKOM nuH3bL. [locTpoeHne n300pakeHnii B COOMPAIOIINX U PACCEUBAIOIINX JTHMH3AX.
dopmyJia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.



Bonnosas ontuka. UnTepdepenius ceera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS HAOIIIOICHUS
MaKCUMYMOB U MUHUMYMOB B HHT€P(EPEHIIMOHHON KapTUHE OT JBYX CUH(pA3HBIX
KOI'€pEHTHBIX MCTOYHHUKOB.
Hudpaxius ceera. Judpakiunonnas pemerka. Y cIoBue HaOIIOeHHUS TTIABHBIX MAaKCUMYMOB
IIPY [1aIEHUM MOHOXPOMATHUYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.
[Tonspusanus ceera.
TexHuueckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHUE: OUKH, JIyIa, (OToaInmnapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPaKIIMOHHAS
pelIeTKa, NOJIPOnL.
JlemoHCTpanuu

o IIpAMonuHelHOE pacIpOCTPaHEHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA.

OnTuueckue mpruOOpHI.

o IlonHoe BHyTpeHHee oTpakeHue. Mozens CBETOBOJA.

o MHccnenoBanue cBOMCTB M300pakeHUH B JTMH3AX.

e Mogenu MUKpPOCKOIIA, TEIECKONA.

o HabOmronenve nHTEpPEPEHIINU CBETA.

o HaOmoneHnue nudpaxiuuy ceera.

e HalOmnronenue qucnepcuu cBeTa.

o IlomyuyeHnue criekTpa ¢ IOMOIIBIO IPU3MBI.

o [lomyueHne cuexTpa ¢ MOMOIIBIO JUPPAKINOHHONW PEIIETKH.

o Habnronenue nosisipusanuy cBeTa.
Y4eHnueckui IKCIIEpUMEHT, J1abopaTOpHbIE PadOThHI

o l3MepeHue nokasaress NPEIOMIICHHS CTEKIIA.

e lccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

o Habmronenue aucnepcuu cBera.
Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl IPUMEHMMOCTH KJIaCCHYECKOM MexaHUKu. [locTynaTsl cienuanbHON TEOpUH
OTHOCHUTEJIbHOCTU: NHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA B BaKyyMe€, IPUHIIMII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALLEHUE JITUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CBs13b Macchl € 3HEpPTrUel U UMIYJIbCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.
Pa3zpnen 7. KBanToBas pusuka
Tema 1. D1eMeHTbI KBAHTOBOI ONTHKH
®otonbl. Dopmyna [InaHka cBsi3u 3HEpruu (HOTOHA € €ro YaCcTOTON. DHEPrusi U UMIYJIbC
dbotoHa.
OtkpeiThe U uccnegoBanue porordpdexra. OnbiTel A. I'. Cronerosa. 3akoHsl poTodddekra.
VYpasuenue Ditnmreitna s potodddexra. «KpacHas rpanuia» Gorodddekra.
JHasnenue cera. OnwiTel [1.H. JIeOenena.
XuMuyeckoe IeHCTBHE CBETA.
TexHuueckue ycTpoicTBa U MPAaKTUYECKOEe MPUMEHEHHe: (POToIeMeHT, GOTOIaTIHK,
coJIHeuHas OaTapesi, CBETOIUOI.
JlemoHCTpanuu

e ®otor(PeKT Ha YCTAHOBKE C ITUHKOBOMU TJIACTHHOM.

o MHccnenoBanue 3akoHOB BHEUIHEToO (poTodddekra.

e Cseromuon.

o Conneynas Garapes.
Tema 2. CTpoenue atoma
Mognens atoma Tomcona. OnbiThl Pesepdopaa o paccessHuto o -uactuil. [lnanerapaas
Mozenb atroma. [loctynatsl bopa. M3nyuenue u norsiouieHue GoTOHOB MPH NMEPEXOE aToMa



C OJIHOTO YPOBHS SHEPIruu Ha Apyroi. Buasl ciekTpoB. CEKTp YPOBHEU SHEPTrUM aToMa
BOAOpPOJA.
BonHoBbie cBolicTBa yacTull. Bonubl e bpois. KopnyckynspHO-BOJHOBOM Tyaau3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.
TexHn4yeckue yCcTpoicTBa U IPAaKTUYECKOE IPUMEHEHHUE: CIICKTPAJIbHBIA aHAJIN3
(cnexTpockom), J1a3ep, KBAaHTOBBI KOMITBIOTED.
JeMoHcTpaunmn

e Mogens onbita Pezepdopaa.

o Omnpeznenenne AIMHBL BOJIHBI JIa3epa.

o Habmionenue nuHeHYaThIX CIEKTPOB M3ITyUCHHUS.

o Jlazep.
YdeHn4ecKuil SKCIIEpPUMEHT, Ta0opaTopHbIe pabOThI

o HaOmroaeHue IMHEHYATOTO CIIEKTpA.
Tema 3. AToMHOE SIAPO
OKCIIEpUMEHTBHI, JOKA3BIBAIOIINE CII0KHOCTh CTPOCHHUS A1pa. OTKpBITHE PAJUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpenenennto coctaBa pagnoakTHBHOTO u3rydeHus. CBOHCTBa
anb(a-, 6eta-, raMMa-u3IydeHus. BiusHue paluoakTHBHOCTH HA )KHUBbIE OPraHU3MBbI.
OTtkprITHE IPOTOHA U HeWTpoHA. HykionHas monens siapa ['eitzen0epra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oromnst.
Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3inydyeHne. 3aKoH
pPaaMoOaKTUBHOIO pacnaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sipa.
Snepusble peakuuu. [leneHue u CUHTE3 A1€Ep.
SAnepuslii peaktop. Tepmosaepublii cunres. [IpoGieMbl 1 epcreKTUBEI A1EPHON
JHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI IAEPHON SJHEPTETUKH.
OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.
Mertobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUI.
@dyHnameHTaIbHBIC B3aUMOACHCTBHS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.
TexHnueckue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BunbscoHa,
SJIEpHBIN peakTop, aTOMHas 6oMOa.
JleMoHCTpanuu

e (CYeTyuk HOHU3UPYIOLINX YACTHUILI.
VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe pabOoThI

e lccnenoBanue TpekoB yacTuil (110 rOTOBBIM (hoTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3NKHU
Oransl pa3BUTHs acTpoHOMHUU. [IpuKiiagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYEHNE ACTPOHOMHUH.
Bun 3Be3gHoro Heb6a. Co3Besus, spKue 3Be31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.
ConneuHas cucrema.
Connue. Conneynas aktuBHOCTh. McTounnk sHeprun CosHua u 38e34. 3BE3/bl, UX
OCHOBHBIE XapaKTEpUCTHKU. J{narpaMma «CreKTpaJIbHbIN KJIacc — CBETUMOCTbY. 3BE3/bl
IJIABHOM MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb ISl 3B€3[] TJIaBHOU
nocJieIoBaTelbHOCTU. BHyTpeHHee cTpoenue 38e3/1. COBpeMEHHbIE NPEACTaBIECHUS O
IIPOUCXOXACHNUHU U 3BoJtolnu CoslHIA U 3B€3]1. DTalbl )KU3HHU 3BE31.
Muieunsiii [1yTe — Hama [Nanaktuka. [lomoxenue u nemxenne Connna B ['anaktuke. Tumbl
rajakTuk. PaguoranakTky U KBa3apel. YepHbIE ABIPHI B sIpaxX rajlakTHK.
Bcenennas. Pacummpenue Beenennoit. 3akon Xa066:ma. Paz0eranue ranaktuk. Teopust
bonbioro B3peiBa. PennkToBoe n3nydeHue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Heperennsie npo0i1eMbl aCTpPOHOMUH.
Yyennueckue HaOIIOICHUS



Habuntoienus HEeBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAaHHEM KOMITbIOTEPHBIX MPUIOKEHHUH TS
oTpeieNICHUs TIOJI0KEHUS HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noxymapus 1 sipkue 3Be3/1bl.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponb puszmky m acTpOHOMHUH B 3KOHOMUYECKOH, TEXHOJIOTUIESCKOM, COIMATBLHONU U ITUYECKOU
cdepax AeqaTeIbHOCTH YeTIOBEeKa, pOJib U MeCTO (PM3UKH U aCTPOHOMUHU B COBPEMEHH O
HAyYHOH KapTHUHE MUPA, pOJib GU3NUECKOI Teopur B (HOPMUPOBAHUH NIPEICTABICHUN O
(bu3nueckoil kKapTuHe MUpPaA, MeCTO (GU3NYECKOI KapTUHBI MUpa B OOIIEM Psi1y COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O MPUPO/IE.

MesknpeamMeTHble CBSI3H

Nzydenne kypca pusmku 6a3oBoro ypoBHs B 11-M Kjacce OCYIIECTBIISETCS C YIETOM
COJIEP>KaTENIbHBIX MEXKIPEIMETHBIX CBSI3el C KypcaMU MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE TOHATHUSA, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAy4YHOI'O ITO3HAHUS: SIBJICHUE,
Hay4yHBINA (DaKT, TUIIOTE3a, U3HUYECKas BEIMYNHA, 3aKOH, TCOpHs, HaOJII0IcHHE,
SKCIEPUMEHT, MOJCIHPOBAHUE, MOJIEIIb, U3MEPEHHE.

Matemaruka: perieHre CUCTEMbI YPaBHEHUH, TPUTOHOMETPUICCKUE (PYHKIIMH: CUHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPHI U UX
MIPOCKIIMU HAa OCH KOOPAMHAT, CI0)KEHHE BEKTOPOB, MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHM,
MIPU3HAKU M10J1I00US TPEYTOJIBHUKOB, OMPEIeICHNE TUIOIAIU TUIOCKUX GUTyp U o0bema Tedl.
buonorus: sanexTpruueckue SBICHUS B )KUBOW IPUPOJIE, KoJieObaTeIbHbIC ABMKCHUS B )KUBOH
MIPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOM NPUPOAE, NEHCTBUE paaualliy Ha )KUBBIC
OpraHU3MBI.

XUMHS: CTPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsE CTPYKTYpa TBEPAbIX TET,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOM PEIISTKH, CIEKTPAIbHBIN aHaU3.

['eorpacdus: MarHUTHBIE MOTIOCA 3€MITH, 3aJIe)KH MarHUTHBIX Py, POTOChEMKa 3eMHOU
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIETPSCEHUH.

TexHoNorus: JIMHUU 3IEKTPOIepeIaun, FTEHEpaTOp NEPEMEHHOTO TOKA, JIEKTPOABUTATEND,
WHIYKIIMOHHAS TI€Yb, pajiap, paIuoNpUeMHIK, TEIEBU30D, aHTeHHa, TenaedoH, CBU-nieus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAS ONTHKA, COJTHEYHas OaTapes.

TemaTnuyeckoe NJIaHUPOBaHUE

10-# kaacc

KoaunuyecTBO 4acos

Ne | HammeHoBaHMe pa3esioB U TeM

n/n NporpamMmbI KOHTpOJ]beIe HpaKTI/I"IQCKI/Ie

Beero padoThI padoThI

Pa3znea 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUA

11 ®dusnKa U METOABI HAYYHOTO 9
' TIO3HAHUS
Hroro no paszneny 2

Pazpena 2.MEXAHUKA

2.1 | Kunemaruka 5

2.2 | lmuramuka 7

2.3 | 3aKoHBI COXpaHEHUS B MEXaHUKE 6 1 1




Hroro no pazneny 18
Paznea 3.MOJIEKYJ/JIAPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1
' KMHETUYECKOU TEOpUHU
3.2 | OCHOBBI TEPMOAMHAMUKHI 10 1
ArperaTHble COCTOSIHHSI BEILIECTBA.
3.3 5
®da30BbIe IEPEXOBI
Hroro no pazaeny 24
4.1 | DnexTpocTaTHKa 10 1
IToCTOSAHHBIN JIEKTPUUYECKUH TOK.
4.2 12 1
Toku B pa3IMyHbIX cpenax
Utoro no pazneny 22
IToBTOpEeHUE 2
OBILIEE KOJIMYECTBO YACOB I10 68 3 3
I[MPOT'PAMME
11-i kaace
Ne | Haumenopanme |KOJIMYECTBO 4acoB
n/ |pas3aeyioB U TeM Beer
I | mporpaMmbl o KounTtpoJbHbie padoTsbl IIpakTuyeckne padborTsbl

Paznea 1.2JIEKTPOAUHAMUKA

Mar»uTtHoe 1oJe.

1.1 | OnextpomarautH | 11 1 3
ast MHIYKIUs
Hroro no paszneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
Mexannyeckue u
2.1 | 3IeKTpOMarHuTH 9 1
ble KoJIeOaHus
Mexannyeckue u
2.2 | 3NIeKTPOMAarHuTH 5 1
bI€ BOJTHBI
2.3 | OnTHka 10 3
Hroro no paszneny 24

Pazgen 3.0CHOBBI C

NEIUAJIBHOM TEOPUA OTHOCHUTEJBHOCTH

3.1

OCHOBBI
CIIeUaJILHON
TeOpuHn




OTHOCHUTCIBHOCTHU

Hroro no pazaeny 4

Paszgea 4 KBAHTOBAS ®PU3UKA

DIIeMEHThI

4.1 | KkBaHTOBOW 6
OIITHUKH

4.2 | Ctpoenue atoma 4

4.3 | ATomHOE S71pO )

Hroro no pazaeny 15

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
DNeMEeHThI

5.1 | actpoHOMUH U 7 1
acTpo(U3HuKH

Uroro no pazneny 7

Pa3nesa 6.OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 Oo6o0maromiee 4
MTOBTOPCHHE

Utoro no pazneny 4

[ToBTOpEeHUE 3

OBIIEE

KOJIMYECTBO 68 4

YACOB I1O

[TPOIT'PAMME




