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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHS HA YPOBHE CpellHEro o0Iero oopa3oBanus pa3paboTaHa Ha
OCHOBE IOJIOXKEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHMSI OCHOBHOW 00pa30BaTEIbHOM IPOrpaMMBbI,
npencrasieHHbix B PI'OC COO, a takxe ¢ yuétoM ¢enepainbHOi pabodeil mporpaMMbl BOCIHTAHUS U
KOHLENIIMK TpenojaBaHus ydeOHoro mpeamera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copepxanue mporpaMMbl 10 (M3MKE HampaBiIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOydatommxcst 10—11 kmaccoB mpu oOydeHnn ux ¢Gu3uke Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/IESITeIbHOCTHOTO Toaxoaa. [Iporpamma o ¢usuke coorBerctByeT TpedoBanusm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeAMETHbIM pe3yiabTaTaM oOOydeHHUs, a TakKke
YUUTBHIBAET HEOOXOJMMOCTh pealn3allid MEXKIPEJIMETHBIX CBS3ed (U3MKU C €CTECTBEHHO-HAayYHbIMU
y4eOHBIMHM TIpeaMeTamMH. B Hell onpeaensioTcss OCHOBHBIE 1€MW U3Y4eHUs (U3UKH HAa YPOBHE CpPEIHETrO
obmero oOpa3oBaHMs, IUJIAHUPYEMble pE3yJbTaThl OCBOCHHS Kypca (U3HMKH: JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [IJIaHUpyEeMble pe3yJabTaThl OCBOCHHMS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHUCIE

MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYEeHHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®du3rka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPUPO/IBL, BBICTYIAs B Ka4eCTBE Y4eOHOTO IpeaMeTa
B IIIKOJIC, BHOCHUT CYIIICCTBEHHBIH BKJaJ B CHCTEMY 3HaHUW 00 okpyxaromeM mupe. [IkompHBI Kypc
(hUBUKH — CHCTEMOOOPA3yIOIIHKA JJI €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TIOCKOJIbKY (pr3nueckue
3aKOHBI JIGKAT B OCHOBE MPOIIECCOB M SIBJICHUH, H3ydyaeMbIX XUMHEH, Onosoruei, pusndeckoit reorpadpueit
u actpoHomueill. Mcnonb3oBaHue U akTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHHM OIpenesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJTyYEHHS
HOBBIX MaTepHalioB C 33JlaHHBIMH CBOMcTBamMH U Jpyrux. M3ydyenue ¢u3uky BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydaromuxcsi, B (OPMUPOBAHUE YMEHHI
MPUMEHTh HaAyYHBIH METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU YUeOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (u3uku A ypOBHSI CpelHero o0Iiiero oopa3oBaHus MOJO0KEH Pl UlIEH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBISICTCS JIOTUYECKU 3aBEPUIEHHBIM, OH COICPHKHUT
MaTepuai U3 BcexX pa3fenoB GU3MKH, BKIIIOUAET KaK BOMPOCH KIIACCHUECKOH, TaK M COBPEMEHHON (PU3UKU.

Hoesn cenepanuzayuu. B cooTBeTCTBHUM ¢ Hell Marepuan Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnueckux Tteopuil. Bemymum B Kkypce sBisercs (OpMHpPOBaHHE MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzanusi npeanosiaraeT HUCHOJIb30BaHHE T'yMaHUTapHOTO
noTeHuana (U3N4YecKoil HayKu, OCMBICIICHHE CBSI3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnrennocmu. Kypce ¢Gu3nku npeanonaraeT 3HakOMCTBO C ITUPOKUM KPyrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX NIPUIIOKEHNI U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonozcusayuu peamusyeTcsl MOCPEJACTBOM BBEICHHUS 3JIEMEHTOB COJIEpXKaHMS, MOCBAILEHHBIX
HKOJIOTUYECKUM IpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBsSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKke 00CyX/1eHUs MPoOIeM PallMOHAIBHOTO MPHPOIONIOIE30BAHMS U SKOJIOTMYECKON 6€3011aCHOCTH.



Crep>xHEBBIMU 3JIEMEHTaMHU Kypca (PU3UKM Ha ypOBHE CpPEIHEro 00Imero oOpa3oBaHUS SIBISIOTCS
¢busnueckue Teopuu (GopMUPOBAHUE TPEIACTABICHUN O CTPYKTYPE MOCTPOCHUST (GPU3HUECKON TEOPUH, POJTH
(yHIaMEHTAJIbHBIX 3aKOHOB WM TPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJAE, T'paHUIAX
MPUMEHUMOCTH TEOPHIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHIA U TIPOIIECCOB).
CHCTEeMHO-JISATEIIBHOCTHBIA TIOJX0A B Kypce (U3HKH peam3yeTcss Mpexkae BCero 3a Cuér
OpraHM3aIy SKCIICPUMEHTAIBHON JeaTeIbHOCTH oOydatonuxcs. s 6a30BOro ypoBHS Kypca (Gpu3MKH —
9TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIA0OPATOPHBIX padoT,
KOTOpBIC B TporpamMme 1Mo (u3MKe OObEIUHEHBI B OOIIMIA CIMHMCOK YYEHUYECKHX IMPAKTHYCCKHX padoT.
Breienenue B yka3aHHOM I€peYHE JIAOOPATOPHBIX pPabOT, MPOBOAWMBIX JUII KOHTPOJISI U OICHKH,
OCYIIECTBIISIETCS y4aCTHUKAMH 00pa30BaTeIbHOTO MpOIlecca UCXOAS U3 OCOOCHHOCTEH IJIaHWPOBAHUS U
ocHamieHus kaOwHera ¢Gu3mku. [Ipm 3TOM oOecreunBaeTCs OBJIAJICHHE OOYYAIOMIUMUCS YMCHUSIMH
MIPOBOJINTh KOCBEHHBIC H3MEPCHHUS, WCCIICIOBAHMS 3aBHUCHUMOCTEH (DM3MUECKUX BEIMYMH M TIOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEIIOKESHHBIX THITOTE3.
Bonpiioe BHWMaHHE YACNSETCS PENICHWIO PACUYETHBIX M KAUeCTBEHHBIX 3aaad. [Ipu sTtoM s
PacUETHBIX 33714 MPUOPUTETOM SIBJISTFOTCSI 337[a4H C SBHO 33IaHHOM (PU3NICCKONW MOJICITBIO, TIO3BOJISIFOIIIHAE
MPUMEHSATh M3ydeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeia Kypca, TaK U HHTCTPHPYS
3HAHMS W3 Pa3HBIX pa3JiesioB. J[Is KaueCTBEHHBIX 3a7ad MIPHOPHTETOM SIBJISIFOTCS 3aJlaHUSI Ha 0OBICHEHUE
MPOTEKaHUs (PU3UUECKUX SBJIEHUIN U MPOLIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolue Bpidopa hr3nueckoit
MOJICITH JIJISl CUTYAIlHH IMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ tpeboBanusmu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECTICUCHUIO
y4eOHOrO mporiecca 6a30BbIii YPOBEHb Kypca (GU3MKK HA YPOBHE CPEIHETO 0O0Iero oOpa3oBaHus JTODKEH
M3y4aTbCsi B YCJIOBHSX IMPEIMETHOr0 KaOMHeTa (U3MKU WU B YCIOBHUSX MHTETPUPOBAHHOTO KaOMHETa
MPEAMETOB  ©CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere Qu3ukum 10KHO OBITH HEOOX0auMOe
naboparopHoe oOopynOBaHUE MJIsi BBINOJHEHHs YKa3aHHBIX B IporpaMMe No (QHU3UKE YYEHUYECKHX
MPaKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JlemoHcTpalmoHHOEe 000pynoBaHuEe (OPMUPYETCS B COOTBETCTBHM C MPUHLMIIOM MHUHHUMAalbHON
JOCTaTOYHOCTH M OO0ECleYyuBaeT MOCTAHOBKY IEPEUYHMCICHHBIX B MpOrpaMMme M0 (U3HKE KIHOUYEBBIX
JEeMOHCTpallMii Ui  HWCCIEJOBAaHUS M3y4aeMbIX SBJICHUH U  MPOILECCOB, OSMIIHUPUYECKUX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIH.
JlaGoparopHoe o00OpyIdOBaHHE Ui YYEHHYECKMX MPAKTHUYECKUX padboT ¢dopMupyercss B BHJE
TEMaTUYEeCKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOTO KOMILIEKTa Ha JBYX OOy4YarOIIUXCS.
Temartnueckne KOMIUIEKTHI J1a0OpaTOPHOTO O0O0OPYAOBAHUS TOJDKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
WCIO0JIb30BAHMHU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.
OCHOBHBIMU IEJSIMH U3Yy4eHUs (PU3HKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:
e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYUYaIOIIUXCS K HAyYHOMY HU3YYEHHUIO TMPHUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHME HCCIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOSHUSI MaTepUU U
(GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

e (opmupoBanue yMeHU OOBACHATH SBICHUS C UCIOJBF30BaHUEM (DM3HUECKUX 3HAHUN U HAyYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue TpPEACTaBICHUNA O PONU (UMKH JUISI PAa3BUTHUS JIPYTHX E€CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTH.



JloCTIDKEHHE ATUX Leleld 00ecreurBaeTCsl PelIeHHEM CIEAYIOIUX 3a7ad B IMPOLECCe H3yYCHHUS
Kypca (pU3MKK HA YPOBHE CpPEeIHEro OOIIero 00pa3oBaHuUs:

e npuoOpeTeHHe CHUCTEMBI 3HAHUN 00 OOmUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAass MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, 3JEKTPOJMHAMHKY, KBAaHTOBYIO (U3MKY U
AJIEMEHTHI acTPO(U3UKH;

e (dopMuUpOBaHHE YMEHHI NPUMEHITH TEOPETHYECKHE 3HAHUS Ui OOBSICHEHUS (DU3MYECKHX
SIBJICHUW B TIPUPOJIC U JUTSI IPUHSATHUS TIPAKTUYSCKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pemIeHHs PA3IUYHBIX 337a4 C SBHO 33JaHHOM (PU3NYECKO MOJENbIo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHUe (U3NYECKONH MOMIEIH, aJIeKBATHOW YCIOBHUSAM
3a]auu;

e [OHUMaHUE (UINYSCKUX OCHOB W TMPHUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJAJICHWE METOJAAMH CaMOCTOSTEIFHOTO IUIAHMPOBAaHUS M TPOBENCHHA  (PU3HUECKHX
OKCTIEPUMEHTOB, AaHajdM3a W WHTEPIPETaluud WHPOPMALUU, OINpPEIeNICHHs] JTOCTOBEPHOCTH
MOJTyYEHHOTO pe3yibTaTa;

® CO3/aHWE YCIIOBUH ISl pPa3BUTHS YMEHUH TPOEKTHO-HCCIENOBATEIBCKON, TBOPYECKOM
JeSTEITbHOCTH.

Ha n3yuenue ¢usuku (0a30BBIi YpOBEHB) HA YPOBHE CPEIHETO 00IIero 00pa3oBaHust oTBoAUTCS 136

yacoB: B 10 kiracce — 68 yacoB (2 "aca B Heziento), B 11 kimacce — 68 gacoB (2 yaca B HEJIETIO).

[Ipemmaraemerii B mporpaMMe mo (Gpu3uKe mepedeHb JTa00paTOPHBIX M MPAKTHIECKUX pabOT SBISIETCS

PEKOMEHIOBaHHBIM, YYHTENb JIeaeT BHIOOP TMPOBENCHHS JIAOOPATOPHBIX pabOT M OMBITOB C YYETOM
WHIIMBHUIYAITBHBIX 0COOEHHOCTEN 00yJatOIIMXCs.
COJAEPXAHUE OBYUYEHMUSA

10 KJIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI' O MO3HAHUS

®dusnka — Hayka o pupojie. HayuHnbie MeTo bl IO3HAHUS OKpYIKaroIero Mupa. Posb skcriepuMenTa
Y TEOPHH B MPOIECCE TTO3HAHUS ITPUPOIBI. DKCIIEPUMEHT B (PH3HUKeE.

MogenupoBanue (U3HUECKUX SBICHUM M TporieccoB. Hayunbie runotesbl. @u3nyueckue 3aKOHbI U
Teopuu. ['paHuIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBHSI.

Ponp u Mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B MPAKTHUYECKON
IEITEILHOCTH JIIOAEH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JgBmxkeHHE. OTHOCHTEIBHOCTh MEXaHHUecKoro mABikeHusa. CucremMa oTcuéra.
Tpaexropus.

[Tepemenienue, CKOpPOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepualbHON
TOYKH, UX MPOEKIIMHU HA OCU CUCTEMBI KOOpAUHAT. CII0KEHHE NTePEMENIEHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEeHUE. ['paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMENICHUSI MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoHOE MazieHne. Y CKopeHrne CBOOOHOTO MaIeHUS.



KpuBonuneiiHoe aBmkeHue. [BHKEHUE MATEPUAIBHOM TOYKH MO OKPYKHOCTHM C IOCTOSIHHOM IO
MOJYJIF0 CKOPOCThIO. YTJIOBas CKOPOCTh, IIMHEWHAs CKOpocTh. Ilepwog W dYactota oOparmieHus.
LleHTpOoCcTpeEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, JBMKEHUE CHAPAJIOB, LICTTHbIC
U peMEHHBIC IIepeaauH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILUTFOCTPALIMS KWHEMAaTUUECKUX XapaKTePUCTUK JBUKEHUS.

[IpeoOpa3oBanme IBUKCHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmIEeHHOTo MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaJeHMSL.

Hamnpanenue ckopocT pu IBMYKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUS MEXIY MYTSAMH, MPONUICHHBIMH TEJIOM 3a TIOCIE0BATEIbHbIC PaBHBIC
MMPOMEXXYTKHA BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBIDKCHHH C HAaYaIbHOW CKOPOCTHIO, PAaBHOU HYITIO.

N3ydenune nBUKEHUS MapuKa B BI3KOM KUIKOCTH.

N3yuenune nBuxeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOCcuTenbHOCTH ["anmnes. [1epseiii 3akoH HeroToHa. HeprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepno3unuu cui. Bropol 3akoH HproToHa 11 MarepuaibHOU
Touku. TpeTtuit 3akoH HproTOHA J71s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna Tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoyibxeHusi, kauenusi). Cruia tperusi. Cyxoe tpenue. Cuma TpeHus
CKOJIbKEHUS U cuiia TpeHus nokosi. Koaduuuent tpenus. Cuna conpoTUBIEHUS NpU IBUKEHUU TENa B
KUJKOCTHU WM rase.

[TocTynarensHoe U BpalareabHOE JBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cuiIbl OTHOCHUTEINIBHO OCH BpaileHus. [1nedo cumbl. ¥YcnoBus paBHOBecUs TBEPAOTO Tea.

TexHnueckne ycTpoilcTBa M MPAKTUYECKOE IPUMEHEHUE: MOAIINITHUKY, JIBHKEHUE UCKYCCTBEHHBIX
CIYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoti 3akon HeroToHa.

H3mepeHnue cuil.

CrnoxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JAeopMaIivu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIBEME U MTAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUYEHUSI U CKOJIbKEHHUSI.

VYcnoBus paBHOBecUs TBEPOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B MPY)KHHE U PE3NHOBOM oOpasiie, OT
ux aedopmanuu.

UccnenoBanue yciaoBuid paBHOBeCHs TBEPOTO Tella, UMEIOIIETO OCh BPAILEHHUS.



Tema 3. 3aKoHbl cOXpaHeHUA 6 MeXAHUKE

WMnynec MarepuasibHONM TOYKHM (Tesla), CUCTEMBl MaTepUAlbHBIX TOYeK. MMmynbc cuiibl u
M3MEHEHHE UMITyJIbCca Teja. 3aKOH COXpaHEHMs UMITYJbca. PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIHOCTD CHIIBL

Kunernueckas sHeprusi MaTepuaibHON ToUkd. Teopema 00 N3MEHEHNH KHHETHYECKOW YHEPTUH.

[lorentmansHast o»Heprus. IloTeHnumanpHas >HEprus ymnpyro neOPMHUPOBAHHON NPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHumanpHble ¥ HEMOTEHIMAIbHBIE CUIIBbl. CBsA3b PaOOThI HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM 3HEpruu.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHnueckue ycTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN IHCTOJIET,
JBUKECHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexon moTeHIMAIbLHONW YHEPTUHU B KUHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydeHnne abCcoIOTHO HEYNIPYTOTO yAapa ¢ IOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEpPruM Tejla Ha IMpuMepe
PaCTsKEHHUs PE3UHOBOIO JKIyTa.

Pasznen 3. MoJieky/sipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOH TEOPHUH U HX OIBITHOE O0OOCHOBaHHUE.
BbpoynoBckoe nBmwxkenue. Juddy3usa. Xapaktep IBUKEHUS W B3aUMOICHCTBHS YacTHI BemecTBa. Moenu
CTPOEHUS Ta30B, )KUAKOCTEH U TBEPABIX Tel M O0OBSCHEHUE CBOWCTB BEIECTBA HAa OCHOBE 3TUX MOJEJEH.
Macca u pazmepsl Mosiekys. KonnuectBo Beniectsa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ nuamepenue. lllkana remneparyp Lenbcus.

Mopenp uneanpHOTO raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU HEATbHOIO
ra3za. AOGCOJIIOTHas TeMIleparypa Kak Mepa CpeHe KMHETUYECKOW YHEPIHH TEeIIOBOTO ABM)KCHUS YaCTHI]
raza. lllkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
Hanerona. M3ompouecchl B HAeaTbHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe
MIpeJICTaBJICHUE U30IIPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

Texuuueckue ycTpOHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AMCKPETHOE CTPOEHHUE BElIeCTBa, (GoTorpaduu MOJIEKYJ OpraHHYeCKHX
COEIMHEHUI.

OnpiTel 0 AU PY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita [ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

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

OnBIThL, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UICATBbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopuvie padbomul

Omnpenenenre Macchbl BO3/lyXa B KIACCHOW KOMHATe€ Ha OCHOBE HW3MEpeHHi o0bhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.



HccenenoBanue 3aBUCMMOCTH MEXKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHaMudeckas cucrema. BHYTpeHHSS SHEPTHUS TEPMOJIUHAMUYECKONH CHCTEMBI U CIOCOOBI €€
n3MeHeHus. KonnyecTBo TerioTsl 1 padboTa. BHyTpeHHss SHEprust 0IHOATOMHOTO MJIaIbHOTO Tra3a. Buabl
TEIUIONEPEIayu: TEIUIONPOBOJHOCTh, KOHBEKIMs, W3JIydeHHE. YJelbHAas TEIUIOEMKOCTh BEILIECTBA.
KosmuecTBo TEIIIOTHI pH Terionepesaye.

[Tonsarue 06 anuabatHoM nporiecce. [lepBriii 3akoH TepMoauHaMuku. [I[puMeHeHne nepBoro 3aKoHa
TEPMOAMHAMUKH K H3omporeccam. [ padudeckas nHTEpripeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuky. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

Tennossie Mamuubl. [IpuHUUNBI JEeHWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanusi sHEpruu B
TerioBblXx MamuHax. Kosgduuuent nonesHoro aedctBus temaoBod Mamwusbl. Llukn KapHo u ero
K03 (UIIMEHT MOJIE3HOTo AEHCTBUS. DKOJIOTHUECKUE TPOOIEMBbI TEIII0IHEPTETHKY.

TexHuueckre yCTpOWCTBA W TMPAKTUUECKOE TNPUMEHEHHE: JBUTATEh BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOAWJIBHUK, KOHJIUITHOHED.

Jlemoncmpayuu

N3menenne BHYTpeHHEH SHEPTHH TeJla MPU COBEPIIECHUU PabOTHI: BBUIET MPOOKH U3 OYTHUIKH IO
NeCTBHEM  CXKaToro BO3JAyXa, HarpeBaHue d¢dupa B JaTyHHOM TpyOke TyréM  TpeHus
(BUIIEOIEMOHCTpAITHS).

N3meneHnne BHyTpeHHEH sHepruu (TemrepaTypbl) Tella IpH Terionepeaaye.

OnpIT 10 agMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoi#t TypOWHBI, ABUTATENSI BHYyTPEHHETO CTOPAHHUS, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl

[TapooOpazoBanne u koHaeHcamus. Mcmapenue u kumneHue. AOCONIOTHAsS W OTHOCHTEIIbHAS
BII&XHOCTh BO31ayXa. HacelmeHHpld map. VYaenpHas TEIioTa MapooOpa3oBaHUsA. 3aBUCHUMOCTh
TEeMIIepaTypbl KUTIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucramnmnueckue u amopdHbie Tena. AHH30TPOIUS CBOMCTB KpUCTALIOB. JKunkue
kpuctayibl. CoBpeMeHHble MaTepuanbl. [lnaBnenne u Kpucramnuzauus. YaeiabHas TEIIoTa IJIaBJICHUS.
CyOimmartusi.

VYpaBHeHHE TEIIOBOTO OanaHca.

Texuuueckue ycTpoiCTBa M NMPAKTHUECKOE NMPUMEHEHHE: TUTPOMETP M MCUXPOMETP, KaOpPUMETD,
TEXHOJIOTUU TOJTYYCHUS COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBIICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpalys KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHune 0OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pa3nen 4. duekTpoanHaMuKka
Tema 1. dnekmpocmamuka

3J'IeKTpI/I3aI_[I/I$I TCII. 3J'ICKTpH‘-ICCKHfI 3apsna. I[Ba BUJa JJICKTPUYCCKHUX 3apsAH0B. HpOBOI{HI/IKI/I,
AUBJICKTPUKHA U MMOJIYIIPOBOAHUKHU. 3aKkoH COXpaHCHUA SJICKTPHUYICCKOI'0 3apsaa.



B3aumoneiictue 3apsanoB. 3akoH Kynona. TouedyHbli 35ieKTpUUECKHM 3apsi. DIESKTPUUECKOE MOJIE.
HanpsbkéHHocTh  anekrpuueckoro noJid. IIpuHuun cymepno3uuuy  3iaeKTpudeckux mnosied. Jlunum
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

PaGora cun snextpocratudeckoro mois. llorenmuan. PasHocts moreHnuanoB. IIpoBomHukm u
JTURJIEKTPUKH B AJIEKTPOCTATHYECKOM ToJe. JuanekTpudeckast IpoOHUIIAaEMOCTb.

OnexrpoéMkocTh. KonaeHcarop. DneKTpoEéMKOCTh MIIOCKOI0 KOHJIEHCATOpa. DHEPrus 3apsHKeHHOTO
KOHJIEHCATOPA.

TexHnuueckne yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: DIJIEKTPOCKOI,  DIEKTPOMETD,
ANEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJICHUE SJIECKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JEHCTBUSA dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEeKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[TpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCATOpa OT TUIOMIAAN TUTACTHH, PACCTOSHUS MEXIY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunstii anekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKHI TOK. Y CIOBHUS CYIIECTBOBAHUS JICKTPUUYECKOro Toka. Mctounuku Toka. Cuiia Toka.
[TocTosiHHBIM TOK.

Hanpsioxenue. 3akon OMa 17151 ydacTka LETnH.

DNEeKTpUYECKOe CONPOTHUBIICHHE. YJEJIbHOE CONpOTHBIEHUE BemectBa. [locnenoBarenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOMHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CHJIA U BHYTPEHHEE CONPOTHBICHUE MCTOYHHMKA TOKA. 3akoH OMa AJis MOJHOU
(3aMKHYTOM) AneKTprueckoi menu. KopoTkoe 3aMbIKaHHeE.

DNeKTpOHHAs NPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COINPOTHUBIIECHUS METALUIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX TYYKOB.

[TonynpoBoanuku. CoOCTBeHHAs U MPUMECHas MPOBOJUMOCTh MOIYNpoBOaHUKOB. CBoiicTBa p—Nn-
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJUTOB. DIEKTPOJIUTHUUYECKAs AUCCOLMALIMSL.
DIeKTpOIu3.

DNeKTpUYEeCKUil TOK B razax. CaMoCTOSATENbHBIN 1 HECAMOCTOSATENbHBIN pa3psia. Monnus. [Inazma.

TexHuueckre yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: aMIepMeTp, BOJBTMETP, peocTar,
WUCTOYHUKHA TOKA, JJIEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETHUTENbHBIE MNPHOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAKYyMHBIH JHOJA, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN IHOT,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSLKEHUS.



3aBUCUMOCTb CONPOTHUBIICHUS! LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOLIAJN MONEPEYHOIO
CEUEHUs U MaTepuaa.

CMeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe n3mepenue 3neKTpoABIKYILEl cuiibl. KOpoTkoe 3aMbIKaHUE T'ajbBaHUYECKOTO JIEMEHTA U
OIIEHKAa BHYTPEHHEI'0 CONPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa M NPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomeol

N3ydeHne cMeIaHHOro COeTMHEHUS pE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHUJIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COIPOTUBIICHHUSL.

HabGnrogenue anexkrponusa.

MexnpeameTHble CBSI3U

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce oCyIecTBIACTCS ¢ YIETOM COJIEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XMMHH, Feorpaduy U TEXHOJIOTUH.

Meosicnpeomemnuvle nowsimusl, CBS3aHHbIE C W3yYEHHEM METOJIOB HAay4yHOTO IIO3HAHUS: SBIICHUE,
HaydHbId (akT, runmoTe3a, (Qu3nyeckas BEIWYMHA, 3aKOH, TEOpHs, HAONIIOJCHHUE, HKCIIEPUMEHT,
MOJENUPOBAaHUE, MOJIeIb, U3MEPEHHUE.

Mamemamuxa: peuieHHUe CUCTEMbl YpaBHEHMH, JHMHEWHas (yHKUMs, napaboia, rumepOosia, HUX
rpaduku U CBONCTBa, TPUTOHOMETpHUYECKHE (DYHKIMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMN Ha OCU KOOPJIUHAT, CJI0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe NBHKEHUE B KUBOHM mpupojne, Aud@y3us, ocMocC, TEIII0O0OMEH >KHUBBIX
OpraHu3MoB (BH/JIbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SIBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOECHHE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJISIpHAS
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, JKUIKOCTEH M Ta3oB, AJIEKTPUYECKHE CBONCTBA METAJIOB,
AIIEKTPOJIUTUYECKAS AUCCOIUAIIMS, TAIbBAHUKA.

l'eoepaghus: BIAXXHOCTH BO3/AyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABUKEHUN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCHOJIB30BaHUE 3aKOHA COXpPAHEHMsI UMIIYJIbca B TEXHHUKE (pakeTa, BOJAOMET U Jpyrue),
JIBUTATENh BHYTPEHHETO CropaHus, napoBasi TypOUHa, ObITOBOM XOJIOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYeHUSI COBPEMEHHBIX MaTepualoB, B TOM YHCJIE HaHOMATepuaioB, M HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAS  3alllUTa, 3a3€MJICHUE DIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA  MPHHTED,
AIIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Pasnen 4. DuekrpoanHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHumMHAas UHOYKUUA

[TocTosiHHBIE MarHuUTHL. B3aumonelcTBHME TOCTOSHHBIX MarHuToB. MarHuTHoe moze. Bekrtop
MarHuTHOM WHAYKIUH. [IpUHIMO Cyneprno3uivd MarHUTHBIX Moyel. JIMHWKM MarHUTHOM WHIYKIHUU.
KapTtuna nuHuit MarHuTHOW MHAYKIIMU TIOJISI TOCTOSTHHBIX MarHUTOB.

MaruautHoe moJjie MpPOoBOJHMKA ¢ TOKOM. KapTuHa MWHUN MHAYKIIMM MAarHUTHOTO TOJIS JUTMHHOTO
MPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOI'O IMPOBOJHHUKA, KATYIMIKU C TOKOM. OmbIT Opcrena.
B3aumoneiicTBue MpoBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAYNb U HallpaBlIEHUE.



Cuna Jlopenna, e€ Moaylnb MU HampaBjeHUE. J[BIKEHHE 3apsHKEHHOW YacTULBI B OJHOPOIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue 31eKTPOMarHuTHOM MHAYKIMH. [I0TOK BeKTOpa MarHUTHOW MHIYKIIMU. DJIEKTPOABHKYIIA S
CWJIa MHAYKLHU. 3aKOH 3JIEKTPOMarHuTHOM nHAykuuu Papases.

BuxpeBoe anexTpuueckoe moje. DIEKTPOABMKYILAS CUJIa MHAYKLIUU B IPOBOJHUKE, IBHKYIIEMCS
IIOCTYIATEJIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIUHU. DJIEKTPOABIKYIIAs CHJIa CAMOMHIYKIMH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: MTOCTOSHHBIE MarHUTHI, JIEKTPOMArHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTENN JIEMEHTAPHBIX YaCTHIl, MHAYKLIHOHHAS MeYb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOTO IIy4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIMA MarHUTHOTO TOJIS.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHMe ANEeKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTB HIEKTPOABIIKYILEH CHIIBI MHIYKIUU OT CKOPOCTH U3MEHEHHS MarHUTHOTO TIOTOKA.

SIBrieHNEe CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOTO MOJIS KaTyHIIKU C TOKOM.

HccnenoBanue neicTBUSA NOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

Hccnenosanue siBiIeHUS 2JEKTPOMAarHUTHOM MHYKIIMH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmHbsle Ko1e0anus

KonebarenpHas cucrema. CBoOOIHBIE MexaHHMYeCKHe KosieOaHus. ['apMoHWYecKkHe KoJaeOaHus.
[lepuon, yactora, amrmuutyga u ($aza kosiebanuid. [IpykuHHBIN MasTHUK. MaTeMaTHYECKUNA MAasTHHUK.
YpaBHEeHHE rapMOHHYECKUX KoJiebaHui. [IpeBpalenrue SHepTuy Py TrapMOHUYECKUX KOJICOAHMSIX.

Konebartenbubiit kKoHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJIE€OaHUS B UICAbHOM KOJeOaTeIbHOM
KOHType. AHAIOTHS MEXIy MEXaHUYECKUMHU U DJIEKTPOMAarHUTHBIMU KoseOaHusimu. @opmysna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B U€aIbHOM KOoJiebaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxamIIKUX KoJieOaHUSIX. BbIHYX/IeHHbIE MeXaHHUeCKue Kosnebanus. Pezonanc.
BrinyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHMSI.

[lepemennblii Tok. CHHyCOMIANbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaya U TOTpeOICHHE  DIEKTPUUYECKONW  DHEPIHU.
DKOJIOTUYECKHE PUCKH MPH MPOU3BOJICTBE 3EKTpOoIHEPTrun. KynbTypa UCIOIb30BaHUS ANEKTPOIHEPTUH B
IMOBCEIHCBHOM KHU3HH.

TexHuueckre yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHME: DJIIEKTPUUECKHII 3BOHOK, TE€HEpaTop
MEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeaay.

Jlemoncmpayuu
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UccnepoBanue napameTpoB KoJieOaTeIbHOW CUCTEMBI (MPY>KMHHBIM WM MATEMAaTUYECKUM MASITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BRIHYKICHHBIX KOJICOAHUA.

Habmonenue pe3onanca.

CB00OOIHBIC AMEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuumiorpaMmsel (3aBUCHUMOCTH CHJIBI TOKA W HANpPsDKEHUST OT BPEMEHH) ISl 3JIEKTPOMAarHUTHBIX
KOJICOaHHH.

Pe3onanc mnpu mocienoBaTEIbHOM COCOUHEHWW PE3UCTOpPA, KATYIIKH HWHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb JIMHUY 3JIEKTPOIIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MANIbIX KoJieOaHUM Tpy3a HA HUTU OT JUIMHBI HUTU U MacChl
rpysa.

HccnenoBanue mnepeMeHHOro TOKa B IENH M3 IOCJIENIOBAaTEIIbHO COEAUHEHHBIX KOHJIEHCATODA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbIE 60TIHbL

MexaHndeckre BOJHBI, YCI0BHS pacnpocTpaHenus. [lepunoa. CKopocTh pacnpoCTpaHEHUs U JITTMHA
BoJiHBL. [lomepeunsie U PO 10JIbHBIC BOTHBL. MIHTEepdepeHnusa u Audpakiiyus MeXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJHBI. Y CJIIOBHS M3JIYUCHHS JIEKTPOMArHUTHBIX BOJIH. B3ammHasi opueHTanus
BekTopoB E, B, V B snexkrpomarautHOi BosiHEe. CBOWCTBA S3JEKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
npesioMIIeHHe, NoJspu3anus, Tudpakuus, uareppeperius. CKOpoCTh AEKTPOMATHUTHBIX BOJIH.

Ikana 3meKTpOMarHUTHBIX BOJH. [IpuMeHeHre 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUKNBI pagroCBA3U U TeNeBUACHUS. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckue yCTpoWCTBa W MPAKTHYECKOE NPHUMEHEHUE: MY3bIKAJIbHBIE HWHCTPYMEHTBHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE U MEIULMHE, paaap, pPaIuONPUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIICHUST MEXaHUYECKHX BOJIH.

Habmonenue untepdepeHnu u Jupakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM pEe30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIIUTYAON U YaCTOTOM KOJIeOaHMIA.

HccnegoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpPa)XE€HUE, MPEIOMJICHUE, NOJIpU3alus,
mudpakius, HHTepQepeHIns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsMonnHeliHOE pacnpoOCTpaHEHHE CBETa B OJHOPOJHOMN cpexpe. Jlyu
ceera. ToueuHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBera. 3akOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIA TMOKa3aTelnb MPETIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroll MOJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CoxkHbIi cocTaB 6enoro ceera. LBer.
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Cobuparomue u paccenBaromue JuH3bL. ToHKas nuH3a. POKYCHOE pacCTOSIHUE M ONTHYECKas CUa
TOHKOH JMH3BI. [locTpoenue m300paxeHnii B COOMPAIONINX U paccenBarOmuX JuH3aX. DopMyna TOHKOH
JIMH3BI. YBEIWUeHNE, JaBaeMoOe JIMH301.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas onrtuka. Muatepdepenuuss cBera. KorepeHTHbIE HCTOYHHMKH. YCIOBHUS HAOIIOACHHS
MakCHMyMOB W MHHHMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus cera. [Iudpakunonnas pemérka. YciaoBue HAONIOICHHUS TJIABHBIX MAaKCHMyMOB pU
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHHE: 0UKH, JIyNa, oToanmnapaT, IPOEKIIMOHHbII
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(paknOHHAs peméTKa, MOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakKeHUE U MpeoMiieHe cBeTa. OnTu4eckue npruoopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTA, TEIECKOIIA.

HaGnronenue nntepdepeHiuu crera.

Ha6nronenue nudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[TonyueHue cniekTpa ¢ TOMOUIBLIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Habmonenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHMH OTHOCUTEILHOCTH
['paHunbl MPUMEHUMOCTH  KJIACCHYECKOW  MeXaHHWKH. IlocTynaTel  CHCIUAIBHOM  TEOPHH
OTHOCHTEJILHOCTH: WHBAPHAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe, NMPUHIUI OTHOCUTEIBHOCTH
OUHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKpAIIICHUE JUTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Paznen 7. KBanroBasi pusznka

Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3M sHEPruK GPOTOHA € €ro YaCTOTON. DHEPrus U UMIYIbC (POTOHA.

OtkpeiTe U wucciaenoBanue ¢orodppexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiiHmreitHa 1 poTtorddexra. «KpacHas rpanuna» Gotorddexra.

JaBnenue ceera. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoilcTBa M MpaKkTHUYECKOe NpUMEHEHHe: (POTOIITEMEHT, (OTOJNATUUK, COTHEUHAas
Oarapesi, CBETOMO.

Jlemoncmpayuu

12



D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas Gatapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -yactwil. [limanerapHas MoJelb
aroma. [locrynatel bopa. M3nydenne m mornomenne (OTOHOB IMpU MEPEXoje aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEH SHEPIHH aToMa BOJOPO/a.
BosnHoBbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJIHOBOM Tyannu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.
Texnuueckue yCTpoOHCTBAa M INPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHbIM aHaau3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopra.
Onpenenenre AMUHBI BOJIHBI JIa3epa.
Habmonenue nuHeRvaThIX CIEKTPOB U3ITy4EHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Halnronenue nuHeH9aToro crexTpa.
Tema 3. Amomnoe sa0po
DKCIIepUMEHTHI, T0Ka3bIBAIOIIUE CIOKHOCTD CTPOeHHUS siipa. OTKpBITHE paJHOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuto cocraBa paauoakTHBHOTO u3inydeHus. CBolicTBa anb(da-, O6era-, raMma-
n3iIy4eHus. BausHue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykimonnas monens sapa ['eitzenOepra—MBanenko. 3apsia spa.
MaccoBoe uncino sapa. MU3oTonsl.
Anbda-pacnaz. DJEKTPOHHBIA H  TO3UTPOHHBIN  OeTa-pacman. [‘amma-uznmydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuiibl. Jledekt Macchl siipa.
AnepHble peakuuu. Jlenenve u cUHTE3 SAeEp.
SAnepubiii peakrop. TepmosimepHbiii cuHTe3. [IpoOGiemMbl M MEPCHEKTUBBI SJIEPHON SHEPIETHKU.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTrEeTUKHU.
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: JTO3MMETp, Kamepa BuibcoHa, siepHBIN
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YACTHLI.

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

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BuTHA acTpoHOMHUU. [IpHuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMMH.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,Z[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.
ConHeuHas cucTeMa.
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Connue. ConHeuHass akTMBHOCTh. Mctounuk sHepruu ConHua M 3BE3N. 3BE3ABI, UX OCHOBHBIE
XapaKTEepUCTHKU.  J(MarpamMmma  «CHEKTpajlbHBIM  KJIacC —  CBETUMOCTBbY».  3BE3NBI  TJIABHOU
IIOCJIEJOBATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IJIABHOM IOCIIEOBATEIBHOCTH.
Buytpennee crpoenue 3BE31. COBpeMEHHbBIE MPENCTABICHUS O IIPOUCXOXKAEHUU U 3Botonuu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3L.

Mneunsiii Ilyte — nama Tlanmaktuka. Ilomokenwe wu nBuxenue Connna B [Namaktuke. Tursl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO0ma. PazOeranue ramaktuk. Teopus bosbiioro
B3pbIBa. PesnkTOBOE H3iIydeHueE.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN IS
OTpe/eNIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJTYILIAPHS U SIPKHE 3BE3/BL.

Hab6mronenus B reneckon Jlynsl, mmaner, Maeunoro [lyTu.

O0o01maruiee NOBTOPEHNE

Pone ¢u3ukum u acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMATBHOM W ATHYECKOU
cdepax IesTeNIbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU U aCTPOHOMHUM B COBPEMEHHOW Hay4YHOH KapTHHE
MUpa, poJib (pusnueckoit Teopur B (OPMUPOBAHUU IMPEICTABICHUM O (HU3HUECKON KapTHMHE MHpa, MECTO
¢bu3znyecKkoil KapTUHBI MHpa B OOILIEM psATy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX IpEACTaBICHUN O
MIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

Nzyuenune kypca ¢usnku 6a30Boro ypoBHs B 11 Ki1acce oCymecTBISeTCs ¢ YIETOM COJIepPKaTeIIbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nowsamusl, CBS3aHHbIE C W3yYEHHEM METOJIOB HAaydyHOTO IO3HAHUS: SBIICHUE,
Hay4yHbIi (akT, rumoresa, ¢u3MyYecKas BeJIMYMHA, 3aKOH, TEOpHs, HAONI0eHUEe, HKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH, TPUTOHOMETPUYECKHE (PYHKLHHU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HMX IMPOEKUUU Ha OCH
KOOpJIMHAT, CJIOKEHHE BEKTOPOB, TMPOMU3BOJHBIE JJIEMEHTApHbIX (QYHKUMUN, MPU3HAKU TOA00HS
TPEYroJbHUKOB, OIpeIeIeHHE IJI0UaAN TUIOCKUX QUryp u o0béma ted.

buonocus: »nekrpuveckue SBICHUS B XUBOW mpupone, KojebareiabHble [BWKEHHS B KUBOU
MPUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOU IPUPOJE, NEHCTBUE pauallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJNIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa3oBaHUs KPUCTAJUIMYECKOMN PEMIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpua: wmarHuTHbIe TOJIOCAa 3€MJIM, 3alie)KM MAarHUTHBIX pyaA, (QOTOChEMKA 3eMHOMU
MIOBEPXHOCTHU, MTPEACKAZAHUE 3EMJIICTPSICEHUM.

Texunonocusi: JNHWHUW DIIEKTPONEpenad, TEHEpPaTop IEPEMEHHOIO TOKa, JJIEKTPOIBUIaTElNb,
MHAYKIIMOHHAs eYb, pagap, paJuonpuEéMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-neub, NpoeKIMOHHBIH
anmapar, BOJIOKOHHasi ONTHKA, COJTHEYHast 6arapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA
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OcBoenne yuebHoro mpeamera «Du3mka» Ha YpOBHE CpeqHero obimiero oOpasoBanwms (06a30BbIi
ypOBeHB) JOJI?KHO o0ecreunTsn AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U NPCAMCTHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOTO TmpenMera «Du3nkay JOJDKHBI OTpa)kaTh TOTOBHOCTD
U CIIOCOOHOCTH OOYYaOUINXCSl PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH IMO3WIMEH JTHMYHOCTH,
CHUCTEMOM IICHHOCTHBIX OpHUEHTAlUM, TIO3UTUBHBIX BHYTPEHHHX YOEXKJICHHH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCUICKOr0 OOLIeCTBa, pPACIIMPEHUE JKU3HEHHOIO OMblTa U OIbITa
JESITEIbHOCTH B IPOLIECCE pealu3allii OCHOBHBIX HAIpPaBJIEHUN BOCIMUTATENbHOMN NEATENbHOCTH, B TOM
YuClie B 4YaCTHU:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOydarollerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIECTBa;

MIPUHATHE TPAJAUIIMOHHBIX O0IICUYETTOBEYECKUX TYMAaHUCTUUECKUX U JEMOKPATHYECKUX IICHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEPECAX IPaXkIJaHCKOTO OOIIECTBA, yUaCTBOBATh B
camMoyrnpaBJieHUH B 00pa30BaTeIbHONU OpraHU3alliy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAJIBLHBIMH WHCTHUTYTaMH B COOTBETCTBHHM C UX (DYHKIHSIMU H
Ha3HAYEHHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKOM N1EATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIECHHOCTHOE OTHOIIEHHE K TOCYIApCTBEHHBIM CHUMBOJAM, JAOCTHKEHUSM DPOCCHUUCKUX YYEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallUI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYas JCTETHUKY HAy4HOIO TBOPYECTBA, MPUCYLIETO
(hu3UYecKoi HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cepam mpodeCCHOHATBHOM NESTENBHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3MKON U TEXHUKOH, YMEHHE COBEpILaTh OCO3HAHHBIA BHIOOP Oymymieil mpodeccuu U peaan30BbIBATH
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUU
BCEH KM3HU;

6) 3K0JI0rHYecKOro BOCIUTAHMSA:

c(hOpPMUPOBAHHOCTH IKOJOTHUECKON KYIbTYPbhl, OCO3HAHUE TI00ATFHOTO XapaKTepa AKOJIOTHIeCKUX
npobiuem;

[JJAHUPOBAaHUE M OCYILECTBICHHE [EHUCTBUII B OKpYXKarOUIEH Cpele Ha OCHOBE 3HAHMS Iesel
YCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHue OnbITa AESITENbHOCTH IKOJIOTUUECKON HAIPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUI
no ¢usuke;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:
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cOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢u3nveckoil HayKu;

OCO3HAHHE [IEHHOCTH HAy4yHOH JAEATCIBbHOCTH, TOTOBHOCTh B IpOLIECCe W3Y4YeHHS (PU3MKU
OCYIIECTBIISATH IPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSILHOCTh HHIMBHIIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSITENIEHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPEJICIIATH TEJIN JEeSITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPUBACMBIX (PH3NICCKHUX SBICHUSIX;

pa3pabaTbiBaTh IUIaH PEHICHHUS TNPOOIEMBI C YYETOM aHajdM3a HMEIOIIUXCS MAaTepHAIbHBIX |
HEMaTepPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCATCILHOCTH, OICHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OIICHUBATH
PUICKH TTOCIIEICTBUH IS TEILHOCTH;

KOOPIMHUPOBATH U BBIITOJHATH PaO0TY B YCIOBHUSAX PEATbHOTO, BUPTYAJILHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HESHHBIX POOJIeM.

Ba3oBble ucciaenoBarebcKue 1elicTBUS:

BJIaJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH IMIOHATUSIMHA ¥ METOIaMH (DH3MUECKON HAYKH;

BIIaJIETh HAaBBIKAMHM Y4eOHO-UCCIIEOBATENbCKOM M MPOEKTHON NesATeNbHOCTH B o0jacTu (DU3HKH,
CIOCOOHOCTBIO UM TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIIeHUs 3a1ady (PU3UYECKOro
coJiep’KaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIIAJIETh BHJAAMU JESITEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHUSA, €ro HHTEpIpeTaluy,
peoOpa30BaHUIO U IPUMEHEHUIO B PAa3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE TPU CO3TAHUU Y4EOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3a/lady, BBIABUTaTh THIIOTE3y €&
pelIeHUs, HaXOIUTh apryMEHThl JUIsl J0Ka3aTelIbCTBa CBOUX YTBEP)KICHHH, 3a7aBaTh MHapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJ€ PEIICHMs 3aJayd Pe3yJabTaTbl, KPUTUYECKH OLIEHUBATH HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33aJaud B 00pA30BATENBbHOM NEATENBHOCTH, B TOM YHCIIE
MIpH U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATENbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIC Ui, TIpeIaraTh OPUTMHAIBHBIE TIOJIXOAbI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HaBBIKAMH TONy4eHHs WHopmaryu (U3NYECKOTO COJEP:KaHUS U3 HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYIIECTBISAThH MOUCK, aHAIN3, CUCTEMATU3AINI0 U UHTEPIpEeTaInio HH(HOpMaLIUU
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;
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HCIIOJIb30BAThL CPEACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUHA B peIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX 1 OPraHU3allUOHHBIX 3a1a4 C CO6JIIOI[€HI/IGM TpC6OBaHI/II7I OpProHoOMHKH,
TEXHUKH OE€30TMaCHOCTH, THTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX M ATUYECKHX HOPM, HOPM
nH()OPMAMOHHOK OE30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEPKAHHUS B PAa3IMYHBIX (opMmMaTax ¢ y4€TOM Ha3zHAYCHUS
nHGOpPMAIINY U LIEIEeBOH ayIUTOPHH, BEIOUpask ONTHMAIBHYIO (OPMY IPEICTABICHUS M BU3YaTU3AIIH.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe yYeOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHHNE HA YpOoKaX (PU3UKU U BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYallMid U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHUII ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD L€ COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATh U KOOPJAMHUPOBATH JEHCTBUSA 1O €€
JOCTHKEHHIO: COCTABIIATh IUIaH JIEHCTBUM, paclpelesisiTh PO ¢ YUETOM MHEHHH yJaCTHUKOB, 00CYXAaTh
pe3yabTaThl COBMECTHOU pabOTHI;

OIICHMBATh Kaye€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHHMKAa KOMaHIbl B OOLIMN pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUIM;

npeniaraTb HOBBIE€ TIPOEKTHL, OLEHMUBAaTh UAEH C TO3UIMH HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IOBEACHUE B pA3JIMYHBIX CUTYalMSX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHHe, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYIIECTBIIATH [MO3HABATEIbHYIO ACSITEILHOCTh B 00JACTH (PU3UKU U aCTPOHOMHUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJISITh IUIAH PELICHUS! pACUETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIIIOJTHEHUS
MIPAKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH U NP ENOYTCHHIA;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32 PEIICHHUE;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATH (POPMUPOBAHUIO U TPOSBICHHUIO HPYIULUMU B 001MacCTH (U3MUKH, TMOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LENSM;
BIIJIETh HaBBIKAMM TIO3HABATENHHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUU U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;
MCIO0JIb30BaTh MPHUEMBI peIEeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
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MPU3HABATH CBOE MPABO U MPABO APYrUX HA OLUIHOKH.

B mporuecce NOCTHKEHHS TUYHOCTHBIX PE3YJAbTATOB OCBOCHUS IMPOTPAMMBI 10 (HU3HUKE IS YPOBHS
cpeanero o6mero oOpa3oBaHUS y OOYYarOIIUXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIN HWHTEIIEKT,
Mpernoaralmuil ChopMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE, BHUJETh
HaIpaBJICHUS PA3BUTUS COOCTBEHHOW IMOIIMOHAIBLHOW Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIOYAIOLIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AIMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEM MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKEHUIO LEIH U YCIIEXy, ONTHUMHU3M,
MHHUIMATUBHOCTh, YMEHHUE JEMCTBOBATh NCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBAThH
€ro IpH OCYILECTBICHUH OOIIEHNUs, CHOCOOHOCTb K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BHICTpAaUBATh OTHOIICHUS C JPYTMMHM JIIOJIbMHU,
3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

JIEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHPOBAHMHM COBPEMEHHON HAaydyHOU
KapTHUHBI MUPa, B PA3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOMN AESITENBHOCTH JIFOJEH;

YUUTBIBATh TIPAaHUIBl NPUMEHEHUS W3YYEHHBIX (U3MYECKUX MOJENeil: MaTepualibHas TOUKa,
MHEepLUalIbHas CUCTeMa OTCY€Ta, aOCOJIIOTHO TBEPAOE TENO, MACAIBHBIM ra3, MOJEIN CTPOEHUS Ta30B,
AKHUJIKOCTEH M TBEPABIX T€J, TOUCUHBIH NIEKTPUUECKUN 3apsi/l IPU PELIEHUH PU3HMUECKUX 3a1a4;

pacro3HaBaTh (PU3UYECKUE SBJICHUS (TMPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIDHO-KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA M DIEKTPOJMHAMHUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPAMOJMHEWHOE [BUXKEHHE, CBOOOJHOE MAaJeHHE Tel, JIBUKEHHE II0 OKPYXKHOCTH,
UHepLus, B3auMmozencTBue ten, Iuddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE >KMIKOCTEH M TBEPIBIX
TeN, W3MEHeHHe oO0BbEMa Tell NpU HarpeBaHuM (OXJIaXIEHUM), TEIUIOBOE PAaBHOBECHE, HCIapeHHe,
KOHJICHCALIMs, IUIABJIICHNE, KPUCTAJUIM3ALMs, KUIIEHUE, BIAKHOCTHh BO3/yXa, IOBBIILICHUE IABJICHUS ras3a
IIPY €r0 HAarpEBAHHUU B 3AKPHITOM COCYIE, CBA3b MEXIY IIapaMeTpaMH COCTOSIHUSA ra3a B U30IPOLECCax,
UIEKTPU3ALHUA TeN, B3aUMOJCHCTBHUE 3apsI0B;

ONUCBHIBATH MEXAaHUYECKOE JBIM)KEHHE, MCIOJb3ysd (HU3UYECKUE BEIMYMHBI: KOOPAMHATA, IYTh,
IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Tella, CHJla, HMIYJIbC TeJa, KUHETHYeCKas »JHEprus,
NOTEHIMAJIbHAsl SHEPrus, MexaHudeckas paboTa, MEXaHUYECKash MOIIHOCTb; MPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJb3YeMbIX BEJIWYMH, MX O0O3HAu€HHs M €AMHUIIbI, HAXOJIUTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH BEIMYUHAMU;

ONKCHIBATH M3Yy4YECHHbIE TEIUIOBbIE CBOICTBA TNl M TEIMJIOBHIE SIBJIECHHs, HUCHOJB3Yys (U3NYECKHe
BEJIMYMHBI: JABJICHUE Ta3a, TEeMIEeparypa, CpPeAHsAs KUHETHUYECKas DHEPrus XaoTHUECKOTO JBMKEHUS
MOJIEKYJI, CPEJHEKBAIPATUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUJIOThI, BHYTPEHHSISI SHEprus, padorta
rasa, k03(pQUIueHT NoJae3HOro IeiCTBUS TEIIOBOTrO JIBUTATENs; IPU OMUCAHWU NPaBWILHO TPAaKTOBATh
¢u3MYeCcKuil CMBICI UCHOJIb3YeMbIX BEIMYMH, HUX O0003HAUYEHHS U EIUHMIBI, HaXOIUTh (QOPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PM3UYECKYIO BETMUMHY C IPYTHMHU BEIUYHHAM;

OIMCHIBATH M3YYEHHBIE DJICKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS (IPOLIECCHI),
UCTOJb3Yysl (PU3UYECKUE BEIMUMHBL AIIEKTPUUYECKHH 3apsijl, dJIEKTPUUECKOE I0Jie, HAMPsHKEHHOCTD MOJIs,

NOTCHIHAJI, Pa3HOCTb IMOTCHUHUAJIOB; IIPpU OIMMCAHUHU MPABUIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI
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UCTIOJb3YEMBbIX BEJIMYMH, WX OOO3HAUCHHSI M EIUHMIbI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTMMHU BEITHUYUHAMU;

aHATM3UPOBATh (PU3NYECKHUE MPOLECCHl M SBJICHUS, UCHONB3YS (PU3MUECKHE 3aKOHBI M MPUHIIHIIBL:
3aKoH BcemupHoro tsaroteHus, |, 11 u Il 3akonsl HploTOHA, 3aKOH cOXpaHEHHsI MEXaHUYECKOW HEpruw,
3aKOH COXPAHEHHUS HMITyJbCa, NMPUHLUI CYNEPIO3ULUN CHJI, NPUHIUI PAaBHONPABUS HHEPLUATbHBIX
CUCTEM OTCUéTa, MOJIEKYJIIPHO-KUHETHUUECKYI0 TEOPHIO0 CTPOEHHUS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b
CpeaHel KMHETHYECKOHW PHEPruu TEIIOBOTO ABIDKEHHS MOJIEKYN ¢ aOCOJIOTHON TeMIIepaTypoi, MepBbIi
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUs IEKTPUUYECKOTO 3apsija, 3akoH KysnoHa, mpu 3TOM pas3inyarhb
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE W YCIOBHS (TPaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE MPHUHLMIIBI JIEHCTBUS MalllMH, NPUOOPOB MU TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCITOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATh ~ OKCIIEPUMEHTBHl 1O HCCIENOBAHUIO (PU3UYECKUX SBJIEHUH M  MPOLECCOB C
WCI0JIb30BAHMEM TMPSAMBIX M KOCBEHHBIX WM3MEpPEHHUM, MpH 3ToM (opMmynupoBaTh Hpobdiemy/3agady |
TUIOTE3Yy y4eOHOIo 3KCIEpUMEHTa, COOMpPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pyI0BaHuUs, MPOBOIUTh
OTIBIT ¥ POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBJISITh NpSIMble U KOCBEHHbIE H3MEpeHHs (PU3MUECKUX BEIMYUH, NpPU ITOM BHIOMpAThH
ONTUMAJBHBIA CHOCOO W3MEpEeHUsT M HCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH IOTPENIHOCTEM
U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (QU3NYECKUMU BEIUYMHAMU C MCIOJIb30BAHUEM MPSIMBIX
W3MEpEeHUuH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YIbTAThl NOJYyYEHHOM 3aBUCUMOCTH
(bu3MyecKuX BETMYHMH B BUE TaOIUI U rpa(UKOB, AeaTh BBIBOJIBI [0 pe3yabTaTaM HCCIeA0BAHNUS;

cobOmoiaTh TpaBuiIa O€30MacCHOTO TpyAa NPH MPOBEACHUW HCCICIOBAHWNA B paMKax Y4eOHOTO
OKCIEPUMEHTa, y4EOHO-UCCIEIOBATEIbCKOM U  MPOEKTHOW  JESITENbHOCTH C  HCHOJB30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 00OPYIOBAHHS;

pemarh pacu€THbIC 3a/1a41 C SIBHO 3a/laHHON (PU3HMUECKOI MOJIENbIO, UCTIONb3Ys (pU3nuecKkue 3aKOHbI
Y MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7jaud BEIOUpaATh (PU3UUYECKYIO MOJIENb, BBIACIAT (PU3NUYECKHE
BEJTUYMHBI U (HOPMYJIBI, HEOOXOUMBIE Ui €€ pEIIeHUs, MTPOBOAUTh PACUETHl M OLEHUBATh PEAIbHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BEIHUMHBL,

pelmath KayeCTBEHHbIE 3a/layM: BBICTPAWBaTh JIOTUYECKHM  HEMPOTUBOPEUMBYIO  LIETIOYKY
paccyXJeHU ¢ OOPO Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIO0JIb30BAaTh NpPHU PELICHUU Y4EeOHBIX 3a7ady COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYpPUPOBAHUS, MHTEPHpPETAllM U TMPEACTaBICHHUs Y4eOHOW U HAyYHO-TIOMYISpPHOU
uH(poOpMallUY, TOJIYYEHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH aHAIW3HPOBATh MOIYy4aeMYIO
nHpopMaIuo;

MPUBOJIUTH MPUMEPHl BKIIAJ]a POCCHUICKUX U 3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIO0JIb30BAaTh TEOPETUYECKHE 3HAaHUA 1O (PU3MKE B TOBCEIHEBHOHN KH3HU [Uid OOecreueHUs
6€30MacCHOCTH MpHU OOpALEHUH ¢ MPUOOPAMHU U TEXHUUECKUMH YCTPOHCTBAMM, JUISl COXPAHEHUS 3/10pPOBbs
U COOJIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIeH cpee;

paloTaTh B IpyIIe ¢ BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJeH, MIIaHUPOBaTh PaboTy TPYIIHI,
palMoHaBHO pacIpelesiaTh 00sS3aHHOCTH M IJIaHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KJOr0 U3 YUaCTHUKOB I'PYIIIBI B pELICHUE paccCMaTpUBaeMOil MpoOIeMbl.

K konmy oOy4yenus B 11 kJjacce mpeaMeTHble pe3yiabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:
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JEMOHCTPUPOBATh Ha MPHUMEpPax POjb U MECTO (HU3UKU B (POPMUPOBAHMHM COBPEMEHHOW HAy4HOMU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON JI€ATENBHOCTH JIIOJIEH,
LEJIOCTHOCTD U €IMHCTBO (PM3MUYECKON KapTUHBI MHUPA;

YUUTHIBATh T'PAHUIBI MPUMEHEHHUS H3YyYEHHBIX (DU3MYECKHX MOJENEH: TOYCUHBIH AIIEKTPHUUYECKHMA
3aps, JIyd CBETa, TOUEUHBI UCTOUHUK CBETA, SJEpHAsi MOJEIb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOTO sipa
IIpU pelieHny (PrU3NYecKux 3a/1ad;

pacrio3HaBaTh (U3UYECKUE SABJICHHUS (MPOIECChI) MU OOBACHATH KX HA OCHOBE 3aKOHOB
SIIEKTPOAMHAMUKNA ¥ KBAaHTOBOW (DM3UKU: OJEKTPUYECKash TMPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJEHCTBHUE MAarHUTOB, 3JIEKTPOMArHWTHas HWHAYKIUS,
JeWCTBUE MAarHUTHOTO TIOJIS HA MIPOBOJAHUK C TOKOM U JIBHKYILIUICS 3apsl, JCKTPOMAarHUTHBIE KOJIeOaHUs
U BOJHBI, MPSAMOJMHEHHOE pacHpOCTPAaHEHUE CBETa, OTpaKeHHE, MpeloMJIeHHe, HHTepQepeHIus,
IUpakuus U MOJsSIpU3alvs CBeTa, JAuchepcus cBera, ¢oTtoannekrpuueckuii apdekr (potoaddekr),
CBETOBOE JaBJICHHWE, BO3HUKHOBEHHE JIMHEHYaTOro CHeKTpa aToMa BOJOPOJAA, €CTECTBEHHAas W
HCKYCCTBEHHas paJJMOaKTUBHOCTb;

ONKCHIBaTh H3YYEHHBbIE CBOICTBa BellecTBA (AJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX CPEM) U 3JIEKTPOMArHUTHBIE SIBIEHUS (MPOLIECCHI), UCTIOIb3YS
¢bu3nyecKkue BEMYMHBL: JEKTPUUECKUN 3apsill, cuila TOKa, AJIEKTPUUYECKOE HAIPsHKEHHE, JIEKTPUUECKOe
COTPOTHBIIEHUE, PA3HOCTh MOTEHIUAIOB, JIEKTPOABMKYILAs CHia, paboTa TOKa, MHAYKIUS MarHUTHOTO
noJisl, cusia Amnepa, cuia JlopeHna, UHAYKTUBHOCTh KaTYIIKH, SHEPTHs JIEKTPUUYECKOTO U MAarHUTHOTO
MoJIel, MepHoJl M dYacToTa KojeOaHuM B KojeOaTelbHOM KOHTYype, 3aps]l M CWiIa TOoKa B IIpoliecce
rapMOHUYECKHUX AJIEKTPOMArHUTHBIX KojeOaHuM, (POKyCHOE pacCTOSHUE W ONTHYECKasl CUIa JIMH3bI, IPU
ONMCAaHUM NPABWIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCHOJIb3YyEeMBIX BEIMYUH, UX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (GOPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3HUYECKYIO BEIUUYMHY C JPYTUMH BEJIUUYNHAMY;

ONKCBHIBATH M3YyYCHHBbIC KBAHTOBBIE SIBJICHUS U IPOLECCHI, MCIOJbB3Ys (U3NYECKUE BEIUYUHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTA CBETA, SHEPTHsl U UMITYJIbC (POTOHA, MEPHOT
MI0JIypacIaza, SHEPIUs CBA3M aTOMHBIX sJiep, IPU ONUCAHUM NMPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI
UCIOJb3yeMbIX BEIMYMH, UX OOO3HAUEHMsI U €IMHMIbI, yKa3blBaTh (OPMYIIbI, CBA3BIBAIOIINE JIAHHYIO
(U3NYECKYIO BEJIMYUHY C IPYTMMHU BEJIMUYUHAMH, BBIYUCIIATH 3HaYeHNUE (PU3UUECKON BETHUUHBI;

aHATM3UPOBaTh (PU3NYECKUE MPOLECCHl U SIBIEHUS, UCNOJNIb3Ys (PU3NUYECKHE 3aKOHBl U IPUHIIMIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO M NApaJIeIbHOIO COEIUHEHUS MPOBOJAHUKOB, 3aKOH J[KOymsa—
JleHa, 3aKOH 3JEKTPOMAarHUTHOW MHIYKLUH, 3aKOH NPSAMOJIMHENHOIO PacHpOCTPAHEHHs CBETa, 3aKOHbI
OTPaXEHMsI CBETa, 3aKOHbI IPEJIOMJICHMS CBETa, ypaBHeHue OMWHIITeHHa a1 (orodddexra, 3akoH
COXpAHEHUs SHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHUS 3JEKTPUYECKOro 3apsija, 3aKOH
COXpaHEHMs MacCOBOI0 YHCla, NOCTYNaThl bopa, 3aK0H pagMOaKTUBHOIO pacraja, MpU 3TOM Pa3IuydaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCIOBHUS (IpaHMIbI, 00JacTH)
IIPUMEHUMOCTH;

OINpeNeNiATh HalpaBiICHUE BEKTOpa HHAYKIMM MAarHUTHOIO IOJS MPOBOJHMKA C TOKOM, CHIIBI
Awmmnepa u cuisl Jlopenua;

CTPOMTH U OIHCHIBATh H300pa’keHNe, CO3/1aBaeMoe MJIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIMOJIHATE ~ OKCHEPUMEHTbl 10 HCCIIEAOBAaHUIO (U3UYECKUX SBJIEHUM M  NPOIECCOB C
UCIOJb30BAHUEM NPSAMBIX M KOCBEHHBIX H3MEpPEHMi: NMpH 3ToM (QOpMyaupoBaTh MHpolieMy/3anady U
TUIOTe3y y4yeOHOTO 3KCIIEPUMEHTa, COOUpaTh YCTaHOBKY M3 NMPEATIOKEHHOTO 000pYI0BaHUs, MPOBOAUTH
OMBIT U (GOPMYIIUPOBATH BHIBOJIBI;

OCYILIECTBIISATh MNpPSIMbIE M KOCBEHHbIE M3MEpEHUs (U3UYECKUX BEIMYUH, NMPU 3TOM BBIOUpATH
ONTUMAJIbHBIA CIIOCOO W3MEPEHHsT M UCMOJIb30BaTh M3BECTHBIE METOJAbl OIICHKM HOTPEIIHOCTEN
U3MEPEHUN;
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HCCICA0BaTh 3aBUCUMOCTH (I)I/I3I/II-I€CKI/IX BCJIMYMH C UCIIOJIB30BAHUCM HIPSAMBIX I/I3MepeHI/II711 IIpHU 5TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThl OJYYCHHOHN 3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B
BHAC Ta6JII/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM HCCICAOBAHUA,

coOmoaarh mpaBuwia 0€30MacHOTO TPyAa NPU MPOBEACHUU HCCIEAOBAHMM B paMKax y4eOHOTO
OKCHEPUMEHTa, Yy4EOHO-UCCIIEOBATENIbCKOM M  INPOEKTHOW  JAEATEIBHOCTH €  HUCIOJIb30BAaHHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pelaTh pacu€THBIC 3a/Ia4H C SIBHO 33JaHHONW (PH3MUECKO MOJIENBIO, HCIIONB3Ys (PHU3NUecKre 3aKOHBI
" IIPUHIUIIBI, HA OCHOBC aHalJin3a yCJIOBUSA 3aaa4u BI)I6I/IpaTI) (1)I/I3I/I‘~I€CKYIO MOACIb, BBIACIATH (1)I/I3I/I‘-ICCKI/IC
BEIMYUHBI U (HOPMYIBI, HEOOXOAUMBIEC Al €€ pelIeHUs, MPOBOJUTH PACUEThl U OLIEHUBATH PEATbHOCTH
MIOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIUUNHBL,

peuiaTb Ka4€CTBCHHBIC 3aJdadu: BBICTpanBaTb JJOTUYECKHU HCIIPOTHUBOPCUYNBYIO LCIIOYKY
pacCy>KJIeHUM ¢ OMOPOM Ha M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SBIICHHUS;

HCII0JIB30BAaTh MpU PCHICHUU y‘Ie6HI>IX 3aJla4 COBPCMCHHBIC I/IHq)OpMaHI/IOHHI)Ie TEXHOJOTHU JIA
MOMCKA, CTPYKTYpPUPOBAHUS, MHTEPHpPETAlM W MPEACTaBiICHHUs Y4eOHOW U HayYHO-TOMYJISpHOU
nH(pOpMalLlUY, TOJYYEHHON W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATh MOIY4aeMYIO
nH(pOpMaLHIO;

OOBSACHATH MPUHIMIBI IEHCTBUS MAIllUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHS
nx 0€301acHOTrO MCIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

MPUBOJIUTh MPUMEpPHl BKJIAJa POCCUHUCKHUX M 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTUE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIB30BaTh TCOPECTHYCCKHUEC 3HAHUA 110 (bI/I?.I/IKe B HOBC@)IHeBHOﬁ JKHU3HU 1A oOecrieyeHust
0€30MacHOCTH IIPpU OOpaIEHUH ¢ TPUOOPAMH U TEXHUYECKHUMH YCTPOICTBaMHU, Uil COXPAHEHHS 3/10pPOBbS
1 COOJTIOIGHUS HOPM SKOJIOTMYECKOTO TIOBEICHHUS B OKPYKaIOLIEH Cpene;

paboTaTh B IPYIIE C BBHIMOJHEHUEM Pa3IMYHbIX COLMATIBHBIX POJIeH, MIaHUPOBaTh PabOTy IPYIIIHL,
paloOHaIbHO pacHpeneNaTh 005 3aHHOCTU U IUIAHUPOBATh JIEATENBHOCTh B HECTaHAAPTHBIX CHUTYyalMsX,
a/IeKBaTHO OI[CHUBATh BKJIAJl KaXJI0r0 U3 YUaCTHHUKOB I'PYIIBI B PELICHHE pacCMaTpUBaEeMOM MPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

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

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

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

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

24


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

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

10 KVIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
dusuka — Hayka o Ipupoe.
1 Hayunrie MGT(})[;BI HO?I,)H.:HI/I;[ 1 05.09.2023 bubnmorexa LOK
ya R https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B
OPMHUPOBAHUHU COBPEMEHHOU bubanorexa IHIOK
2 popmup P 1 07.09.2023 | Puommorexall
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.
OTHOCHUTENBHOCTE MEXaHNYECKOTO Bbubanorexa IHIOK
3 1 12.00.20p3 | DHomorexa Il
nBrokeHud. [lepemenienne, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
PaBHoMepHOE IPIMOTIMHEHHOE bu6 € OK
4 PHOC TP 1 14.09.2023 | Pomorexa Il
IBIDKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TPSIMOJIMHENHOE bu6 K
5 yCrOp P 1 19.00.2023 | Pomorexa O
NBIDKECHUE https://m.edsoo.ru/ff0c372e
CBoOogHoOE nmajgeHue. Y CKOpeHue bub6 K
6 ! 8 P 1 21.00.2023 | Duomuorea IO
CBOOOIHOTO IMTaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHUE. Bu6 1IOK
nOIMoTEKA
7 BIDKEHME MaTEPHUATILHOM TOUYKHU 110 1 26.09.2023
A p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 28.09.2023 bu6mmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

9 CYIIEPIIO3UIINH CWI. BTOpon 3aK0H 03.01.2023
YHep H p 3 https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuaibHOW TOUKU
Tpernu 3axkod HerotoHa misa bubanorexa IIOK
10 p A 05.10.2023 3
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna Bu6 110K
HOINOTEKA
11 TspKecTu. IlepBasg kocMu4eckas 10.10.2023
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna octh. 3akoH I'yka. Bec b K
12 yHpyr y 12.10.2023 | Pwomiorexa O
TeIa https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddbunuenT tpenus.
13 Cuna czn OTI/IBJIe}(IbI/I(l;)I pu ,I[BI/I)P;(GHI/II/I 17.10.2023 bubmorexa LOK
P P A https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WIIH ra3e
[TocTymarensHOE U BpaIaTebHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 19.10.2023 bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cumsl. YenoBus o https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUYKH,
CHCTEMBI MaTEPHAILHBIX TOYEK. bu6 K
15 P 24.102023 | Duomuorea IO
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
Paborta 1 MOIITHOCTH CHJIBL.
Kunernueckas sHeprus b K
16 A oHep 26102023 | Promorera IO
MaTepualibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI
17 [loTreHunanpHas sHeprus. 07.11.2023 bu6mmoreka [JOK

28



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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

[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

09.11.2023

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

14.11.2023

20

KonTtponsHas paboTa o reme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

16.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

21.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23.11.2023

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

28.11.2023

24

TemnmoBoe paBHOBECHC. TeMnepaTypa

30.11.2023
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u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

25 05.12.2023
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
cpeIHed KHHETHUECKOM DHEPTHH b K
26 el P 07.12.2023 | Promorerallo
JBUKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI 12.12.2023
JlabopaTtopHnast pabota
«HccnenoBanmne 3aBUCUMOCTH MEX
28 s w 14.12.2023
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»
M3omnporieccsl B HacaIbHOM Ta3e U UX bubmuoreka IJOK
29 pott A 19.12.2023  Puomorexa Il
rpaduvecKoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
crnocoOblI e€ n3Menenns. Konmnuectso bu6 e OK
30 21122023 | Dubmuorexa Ll
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HUJI€aTbHOTO
rasa
bubmuoreka [JOK
31 Bunaer Temnonepenaun 26.12.2023
a pex https://m.edsoo.ru/ff0c5c36
VY nenpbHas TEIIOEMKOCTh BEIIeCTBA.
KomuuecTBo TenmmoTe! pu b K
32 pr 28.12.2023 | Promorera llO
Teruionepenave. AanadaTHbI https://m.edsoo.ru/ff0c5c36
poI1iecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO 09.01.2024 | bubnuoreka [IOK
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MNPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

bubmmorexa [{OK

34 npupoze. Bropoii 3akoH 11.01.2024
PHpOs P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
Tpuumn aevicteust u KI1J1 terioson b K
35 PUHIHAIT X il 16.01.2024 nommoreka L1O
MAaIlIUHEI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 18.01.2024
DKOJIOTHYECKHE MTPOOIEMbI
37 23.12.2024
TETIOIHEPTEeTHKH
38 O6o06matomuii ypok «MostekysipHast 55 12 2024 bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKID o https://m.edsoo0.ru/ff0c6938
KonTponbnas paborta no teme Bu6 LIOK
nonmoTexa
39 «MonexynsapHas ¢usuka. OCHOBBI 30.01.2024
yp ¢ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKIY
ITapooOpa3oBanue U KOHIEHCALIHS. bu6 OK
40 pooop bil 1 01.02.2024 noanoreka 1]
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS. ¥ OTHOCHUTEIIbHAS Eu6 1OK
HOIHOTEKA
41 BJIAKHOCTH BO3ayxa. HaceIieHHBIA 06.02.2024
X Hl https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
aMmopdHbIe TeJa. AHU30TPOITHS Eu OK
42 CBOWCTB KpHCTAILIOB. JKuakue 08.02.2024 nbnnotexa 11
https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
[1naBneHue U KpUCTATUTA3AIIHSL. Bu6 10K
nOIMoTEKA
43 V aenpHad TEIIoTa IJIaBJIEHUS. 13.02.2024
a https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHEeHHE TEIJIOBOTO OamaHca 15.02.2024 | bubnuoreka [{OK
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https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tei1. DIEKTPUUECKUN

bub6mmoreka [{OK
45 3apsa. JBa BUaa JIEKTPUUECKUAX 20.02.2024
pan. /i a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I;)JI OBOJIHUKU 3aK(I:H COXpaHeHUs 22.02.2024 bubmorexa [IOK
YHpOBOA ’ P R https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
B3aumoercTBre 3apsiioB. 3aKoH Bu6 10K
nomorexa
47 Kynona. ToueyHEBIH dIIEKTPUIECKUU 27.02.2024
Y P https://m.edsoo.ru/ff0c6ced
3aps
Hanpsisk€HHOCTB eKTpUYeCcKOro
noJis. IIpuHIuI cyrnepno3unuu b K
48 PHHIHI CYNEproshil 29.02.2024 | PromorerallO
AIEKTpUYECKUX Nojien. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo Eu6 10K
noInoTEKA
49 nois. [Torenmuman. PasHocts 05.03.2024
H https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
[IpoBOAHMKH U AUDIICKTPUKH B
bu6mmoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE. 07.03.2024
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. KoHneHncaro 12.03.2024
p A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOT0 14.03.2024 bubmnorexa [IOK
A pa- p p T https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
JlaboparopHas padora "3Mepenue
53 PaTopHazi p per 19.03.2024
ANEKTPOEMKOCTH KOHJIEHCATOpa
54 [IpuHUMN eiCTBUS U IPUMEHEHHE 21.03.2024
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KOH/ICHCAaTOPOB, KOMTUPOBAIBLHOTO
amnmapara, CTpyHHOIro IpUHTEpa.
DNeKTpOoCTaTUYECKas 3aluTa.
3azemiieHHEe AIEKTPOIIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma st
ydacTka Lenu

02.04.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

04.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenua

11.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«3mepenue DJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

16.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIpPOBOIUMOCTh

18.04.2024

60

ONEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

23.04.2024

61

HOJ'IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U

25.04.2024

bu6mmoreka [JOK
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IIpUMECHast MpoBoAUMOCTh. CBOKCTBA https://m.edsoo.ru/ff0c84ae
p—n-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B PaCTBOpaXxX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 30.04.2024 bubnuorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DNeKTpUYECKUU TOK B raszax.

63 CaMOCTOﬂTeJ'[I)HI)II/IVI/IV 1 5.05.2024 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 07.05.2024 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
0606 i

65 0OIIAOIIHI YPOK 1 14.05.2024 bubnuoreka [IOK
«INEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 <<9neI<TpOCTaTI:IKa. [TocTostHHBII 1 1 16.05.2024 bubnunoreka [JOK
3ieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepHbliil ypok. KonTpoiabHas 1 1 21.05.2024 bubnunoreka [JOK
pabota no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 23.05.2024 bubnunoreka [JOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME
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11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

[TocTostHHBIC MarHUTHI U KX
B3auMo/jieiicTBMe. MarautrHoe 1oJie. b K

1 A U 1 01.002023 PromiorexallO
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MAarHUTHOW MHIYKIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OTBIT DpcTea. bu6moreka [IOK

2 . pered 1 05.09.2023 1
B3anmoelictBre poBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3y4yeHue bubmuorexa [JOK

3 PATOPHAA P v 1 1 08.09.2023 1
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlabopaTopnas pabora bu6mmoreka [JOK

4 patop P . 1 1 12.09.2023 1
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)
JleficTBME€ MarHUTHOTO TIOJIS HA
JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. bubnuoreka [JOK

5 1 19.09.2023
Cuna Jlopenna. Pa6oTa cuitb https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMaraiuTHas uHAyKus. [loTok

6 P YK 1 22.09.2023

BEKTOpa MarHuTHoW nuaykuuu. J/1C
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MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUU»

26.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE ToJIe

29.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

03.10.2023

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

06.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o reme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIHS

10.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHU.
[IpeBpaienue snepruu

13.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

17.10.2023
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

20.10.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

24.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyKIeHHbIE
MexaHnJecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

27.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUTaTbHBIA
MEepeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEE 3HAUEHHE CUIIBI TOKA U
HaMpsHKEHUS

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

10.11.2023

19

YCTpOHCTBO U MPaKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,

I'CHepaTopa NCPEMECHHOI'0 TOKaA, JIMHUAM

QJICKTpPOIICpCaav

14.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus

17.11.2023
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3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 21.11.2023
pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
3Byk. CKOpOCTh 3ByKa. | pOMKOCTH b K
22 YK P yka. 1p 24.11.2023 noamoreka 11O
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX Bubs 11OK
HOINOTEKA
23 CBOMCTBA U ckopocTk. [Ikana 28.11.2023
p https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHud. Pa3Butre cpencTs 01.12.2023
cBs13U. Pagnosiokanuys
Kourponsnas pabora «Kosebanus u Bbubanorexa IHOK
25 P P 05.12.2023 | DHommorerall
BOJIHED» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBeTa B OJHOPOIHOM cpelie 08.12.2023 Eubmorexa HOK
. p peae. R https://m.edsoo.ru/ff0cd350
Toueunslii uctounuk cBeta. JIyd cBera
OTtpaxxeHue cBeta. 3aKOHbI OTPAXKEHUS Bu6 OK
. HOIHnOoTEKA
27 ceera. [locTpoeHne n300pakeHUHU B 12.12.2023 1
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3epKaJjie
IIpenomnenue ceera. [lonHoe
BHYTpeHHee oTpakeHnue. [IpeneabHbIN bu6 K
28 TP P e 15.12.20p3  Puomorexa O
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
JlaGoparopHas padora «3Mepenne b K
29 patOpHai p P 19.12.2023 | Promnorexa 1O

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenue nzodpaxeHuii B

30 nmu3e. @opMyiia TOHKOH JIMH3EI 22.12.2023 bubmorexa LIOK
- POPMY ' o https://m.edsoo.ru/ffocddle
VYBenu4eHue JITUH3EI
Jlaboparopuas paboTa

31 «HccnenoBanne CBOMCTB 26.12.2023
M300paXeHUH B JIMH3AX)

Hucnepcus ceera. CIIOKHBIN COCTaB
oenoro cseta. Ilser. JlabopaTopHas

32 1 p p 29.12.2023
pabota «Habmroienue aucrepcuu
CBETa»

33 NnTtepdepenmus creta. dudpaxmus 09.01.2024 bubnuoreka [IOK
ceera. JludpakuuoHHas penérka o https://m.edsoo.ru/ffOced22
TlommepeyHOCTE CBETOBBIX BOJIH. bubanorexa IHIOK

34 P 12.01.2024 | DHOmHOTeKa 1]
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrudeckre TpruOoOpPsl U YCTPOIICTBA U

35 p p yerp 16.01.2024
yCIIOBHS WX 0€301MaCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH
KJIACCHYECKOW MexXaHuKHU. [locTymaTel Bbubanorexa LIOK

36 - Y 19.01.2024 a
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTHU
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqIeHne BpeMEHH U COKpaIlcHUE 23.01.2024 Bubmorexa OK

p p R https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 vacTulbl. CBI3b MacChI ¢ D)HEPTUEW U 26.01.2024 bubmnorexa [IOK
' p R https://m.edsoo.ru/ffOcfc68
HUMITYIECOM. DHEPrusl MOKOs
Kourpoasnas padora «Onruka. Bbubnuoreka IIOK
39 p p 30.01.2024 1

OcHOBBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40 02.02.2024
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOINOTEKA
41 otodddexra. OmbeiTer A. I, 06.02.2024
¢ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3axons! poToddhdexra. Ypasuenue
. (bv b P bubmmoreka [{OK
42 OuvHmTerHa g GoTosddekra. 09.02.2024
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenue ceera. Onbith [1. H. i 1OK
nOINOTEKA
43 JleObeneBa. XUMHUYECKOE NEWCTBUE 13.02.2024
a A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
IPAKTHUYECKOE IIPUMEHEHUE:
44 p p 16.02.2024
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
Pemrenue 3aga4 mo reMe «IJI1eMEHTHI Bbubanorexa IHIOK
45 sl 20.02.2024 PWOmMoTeKa Il
KBAHTOBOI OITUKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI Bu6 10K
noInoTEKa
46 Pesepdopaa 1o paccessHUIO 0-4aCTHIL. 23.02.2024
pgopa P H https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
47 IToctynaret bopa 27.02.2024
Y p https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieaue GOTOHOB
48 I I/I}ll'lqe €X0/1¢e aLTOMelllI co H(()ll)"O OBHS 01.03.2024 bubmorexa [IOK
PH Tepexolt . a P T https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha Apyroi. Buasl criekTpos
BoiHoBrIe cBorCcTBa YacTuil. BoaHEI b K
49 t 05.03.2024  Dwomaorexa O

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE HU3JIy4CHHE

50

OTkpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctasa
PaIMOAKTUBHOTO M3ITYy4CHUS

12.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

15.03.2024

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-usiydeHue

19.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B sIIpe.
SnepHbie peakuuu. SAnepHBIH peaKToP.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKUE aCIEeKThI IJIEPHOU
SHEPreTHKU

22.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyy 3JIEMEHTAPHBIX YACTHII.
Kpyrabiii ctonn «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

02.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro HeOa. Co3Besaus,
SIPKUE 3BE3/1bl, IUIAHETBI, UX BUAUMOE
nBrokenne. CoaHeyHas cCUCTEMaA

05.04.2024

56

COHHHG. ConHeuyHast aKTUBHOCTb.

12.04.2024
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Ncrounuk snepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, NX OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. CoBpeMeHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

16.04.2024

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['anmaktukn. YepHbIe ABIPHI
B sIpax rajJakTHK

19.04.2024

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PenukroBoe nznydeHue.
MeraranakTuka

23.04.2024

60

Hepemennsie npo0ieMbl acTpOHOMUU

26.04.2024

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

30.04.2024

62

Ponb ¢u3uku u actpoHOMUHU B
YKOHOMMYECKOM, TEXHOJIOTHUCCKOM,
COITMAIBHOM M ATHYECKOM chepax
JEATEIIbHOCTH YCJIOBEKA

3.05.2024

63

Ponp u MecTo pusuku 1 acTpoHOMHUH
B COBPEMEHHOM HAay4YHOH KapTHUHE
MHUpa

06.05.2024

64

Pounb ¢pusnyeckoil Teopun B
(bopMUpPOBaHUU TPEACTABICHUN O
¢u3nveckoil KapTUHE MUpa

10.05.2024
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Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTHHBI MHUpa B 001IeM

65 1 13.05.2024
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOIC
[ToBTOpenne MaruurHoe noJie.
66 P 1 17.05.2024
DNeKTpOMarHuTHasE UHIYKITUS
[ToBTOpenue. OnTuka. OCHOBBI
67 CrielMagIbHON TEOpUHr 1 20.05.2024
OTHOCHUTEILHOCTH
[ToBTOopenue. KBanTtoBas pusuka. Eu6 OK
68 DNeMEeHTHI aCTPOHOMHUU U 1 24.05.2024 nommoreka L{
https://m.edsoo.ru/ff0d1784
acTpo(U3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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