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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usrke 6a30BOro ypoBHsS Ha YpOBHE CpeAHEro oOlero oopasoBaHHUsi pazpaboTaHa Ha OCHOBE
MOJIOKEHUM W TpeOOoBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM MpOrpamMMbl, MPE/ICTABIECHHBIX B
OI'OC COO, a Ttakke ¢ yuetoMm (enepanbHOil paboyeil mporpaMMbl BOCIUTAHUS W KOHIEHIUMU TPENoAaBaHUs
yueOHoro npeamera «Pusnkay B 00pa3zoBaTelbHBIX opranuszanusx Poccuiickoin denepaiuu, pealn3yronux OCHOBHbIE
oOpa3oBaTeIbHbIC MPOTPAMMBI.

Conepxanue mporpaMMmbl MO (PU3MKE HampaBieHO Ha (HOPMHUPOBAHHME E€CTECTBEHHO-HAYYHON KapTUHBI MHpa
oOyuaroruxcst 10—-11 xnaccoB npu 00yueHuu ux Qusnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESATEIHLHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusM DPI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM,
MpEAMETHBIM W METANpeIMETHBIM pe3yjbTaTaM OOyYeHHs, a TaK)Ke YUYUTHIBAET HEOOXOIUMOCTh pealn3aluu
MEXIPEIMETHBIX CBs3el (DM3UKU C €CTECTBEHHO-HAYYHBIMU yUE€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIC
eI u3ydeHus: (pu3uku Ha ypoBHE CpeAHero ooOiiero oOpa3oBaHUs, IJIAHUPYEMbIE PE3YJbTaThl OCBOEHUS Kypca
(U3UKU: TUYHOCTHBIE, METAPEIMETHBIE, MPEMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYALT:

e IUIAHUPYEMbIC PE3YJNbTaThl OCBOCHHUS Kypca (QU3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIE MPEAMETHBIC

pE3yNbTaTHI 1O TOAaM O0yUCHHUS,

e cojepkaHue yaeOHoro nmpeamera « u3nkay 1o rojgaMm o0ydeHusl.

du3nka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B Ka4eCTBE y4eOHOTO MpeaMeTa B IIKOJIE,
BHOCUT CYIIIECTBEHHBIA BKJIaJl B CHUCTeMy 3HaHuUi 00 okpyxaromiem wmupe. llkonbHbIE Kypc Qusnkm —
CUCTEMOOOPA3yIONIU JJIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKAT B
OCHOBE TIPOIIECCOB U SIBIICHUW, HW3Yy4aeMbIX XHUMHEH, Ouonorueut, ¢usmdeckoil reorpadueid U acTpPOHOMHEH.
Hcnonp3oBaHrne M aKTUBHOE NMPUMEHEHHE (DU3MYECKUX 3HAHUN OINpEAeNsieT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHH B C(epe SHCPreTHUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJIyYCHHs HOBBIX MaTepHalOB C 3aJaHHBIMH
cBoicTBaMK M Apyrux. M3ydeHne GU3NKN BHOCUT OCHOBHOM BKJIJl B (POPMUPOBAHHME CCTECTBEHHO-HAYYHON KapTHHbI
Mupa 00y4JaroIuxcs, B pOPMUPOBAHUE YMEHHIT IPUMEHSATH HAYYHBIIl METOX [TO3HAHMUS NIPH BBINOJIHCHUH HMH y4COHBIX
HCCIIEIOBAHMUIA.

B ocHOBy kypca ¢usuku s ypoBHSI CpelHero oOmero oOpa3oBaHMs TMOJOXKEH Psii UACH, KOTOpbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIUIILI €T0 TOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISICTCS] JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT MaTepual u3
BCEX Pa3zesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca GU3UKU O0BEAUHEH BOKPYT (U3UUYECKUX TEOPHIA.
Benymum B xypce siBisieTcst GOpMUPOBaHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U MOJIE.



Hoes eymanumapuzayuu. EE peanmmsanus mnpeamnoiaraeT MCIOIb30BaHUE TYMaHUTApHOTO TOTEHITHMAA
(bu3HUECKOl HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS (DU3WKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PEHUYCCKUMH,
HPaBCTBCHHBIMH H SKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc GU3NKH MpeanosaracT 3HakOMCTBO C IITUPOKAM KPYTOM TEXHUYECKUX
Y TEXHOJIOTUYCCKUX MPHIIOKEHUN N3YICHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu  peanmsyeTcss TOCPEJACTBOM BBEACHHS JJIEMEHTOB  COJIEP)KaHUsS, IMOCBSIIEHHBIX
HKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOPBHIEC CBSI3aHBI C PAa3BUTUEM TEXHUKHA W TEXHOJOTHH, a Takke
o0cyXIeHHsI POOJIEM PAIMOHAIBHOTO MPUPOIOTOIB30BAHMS U SKOJIOTUYECKON O€30IaCHOCTH.

CTepHEBBIMU DJIEMEHTaMH Kypca (U3UKH Ha yYpOBHE CPEIHEro oOIIero oopa3oBaHUs SBISIIOTCS (U3MYecKue
Teopun ((popMupoBaHHE MNPEACTABICHUN O CTPYKTYype MOCTPOEHUs (PU3NYECKON TEOpuHu, poiH (PyHIaMEHTAIbHBIX
3aKOHOB Y MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTU TEOPUH, JIJIsl ONUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJIICHUI U MIPOIIECCOB).

CHUCTeMHO-JIeSITEILHOCTHBIN TOAX0A B Kypce (U3UKU peau3yeTcs TMpexae BCero 3a CU€T OpraHu3aluu
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHA Kypca (U3MKH — 3TO HCIOJb30BaHUE
CUCTEMBI ()POHTATILHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B MporpaMMe 1o (Hhusuke
00BeIMHEHBI B OOIIMI CMUCOK YYCHUYECKUX MPAKTHUECKUX paboT. Brijenenre B yka3aHHOM MepeyHe JIabopaTOpHBIX
paboT, MPOBOAMMBIX JIJIsi KOHTPOJISL M OIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMH 00pa30BaTEIbHOIO MPOIIecca UCXOI U3
0COOEHHOCTEH MIIaHUPOBaHUs U OCHAIeHHs kaOuHera pusuku. [Ipu s3Tom obecrieunBaeTcs OBIaACHUE 00YyYaAIOIIUMUCS
YMEHUSMH TPOBOJUTH KOCBEHHBIE M3MEPEHHS, HCCIICIOBAHUS 3aBUCUMOCTEH (U3MUECKMX BEIIMYUH M TIOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPEITOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHUE yaensieTcsi pelieHUI0 pacyETHBIX U Ka4eCTBEHHBIX 3amad. [Ipu 3ToM mis pacu€THBIX 3a7ad
MPUOPUTETOM SIBIIAIOTCS 3a/1aud C SIBHO 3a/JIaHHOM (PU3WYECKOW MOJIENbIO, TMO3BOJSIONINE TMPUMEHSTh W3YYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjelia Kypca, TaK M UHTETPHUPYS 3HAHUSA U3 Pa3HBIX pasneioB. Jlis
KaueCTBEHHBIX 3aJ1a4 IPUOPUTETOM SIBJISIOTCS 3aJaHUsl HA OOBSICHEHHNE MPOTEKaHMs (PU3UUECKUX SIBJICHUH U TTPOIIECCOB
B OKpYXKaIOIIeH >XU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJAECNU ISl CUTYallMH TMPAKTHKO-OPUEHTHPOBAHHOTO
XapakTepa.

B cootBerctBum ¢ TpeboBanusimu GI'OC COO k MaTtepuaabHO-TEXHUYECKOMY 00€CIIeUeHNI0 yueOHOTo Tpoliecca
0a30BbI ypOBEHb Kypca (H3WKM Ha YpPOBHE CpeAHEro oO0mero oOpa3oBaHUS OJDKEH HM3y4aThCsl B YCIOBUAX
MpeAMETHOr0 KaOWHeTa (U3WKW WM B YCIOBHUSX WHTETPUPOBAHHOTO KAaOWMHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukiia. B kabuaete GU3MKK TOKHO OBITh HEOOX0AMMOE J1a0OpaTOpPHOE 00OPYIOBAHKE JJIS BHITIOJHEHHUS YKa3aHHBIX B
nporpamMme 1o (Pu3rKe Y4eHUIECKUX MPAKTHIECKUX padoT U JEMOHCTPAIIMOHHOE 000pYA0OBaHHE.

JlemoHCTpannoHHOE 000pyA0BaHKEe (OPMUPYETCSI B COOTBETCTBHUY C MPUHIIMTIOM MUHIUMAJIBHON JJOCTATOYHOCTHU U
oOecreunBaeT MOCTAHOBKY TEPEUUCICHHBIX B MPOrpaMMme Mo (PU3UKE KITFOYEBBIX JEMOHCTPAIMN JJIS WCCIEAOBAHUS
M3Yy4aeMbIX SBJICHUU U TIPOIIECCOB, YMITUPUIECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHHYECKUX MTPUMEHEHUH.



JlabopaTopHoe 000pyIOBaHUE JiI YYEHHUYECKUX MPaKTHUECKUX paboT (opmupyercs B BHUAE TEMaTUYECKHUX
KOMIUJIEKTOB M 00€CleunBaeTcs B pacuéTe OJHOrO0 KOMIUIEKTAa Ha ABYX oOydarommxcs. TeMaTHuecKue KOMILIEKTbI
71a60paTOPHOTO 0OOPYIOBAHMS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM MCIOJIb30BaHUHU aHAJOTOBBIX U HU(PPOBBIX
npuOOpPOB, a TAK)KE KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX Ja00paToOpuil.

OCHOBHBIMHU 1IEJISIMU M3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHWE HWHTEpECa W CTPEMIICHHUA OOyYarolmuxcsi K HAYYHOMY H3YYEHHUIO TPHUPOIbI, Pa3BUTHE HX
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAaHUS U (POPMHUPOBAHKE UCCIIEOBATEIBCKOTO OTHOIICHUS K
OKPYAIOIIUM SIBJICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa MW3Y4YEHHS OCHOB CTPOEHUS MAaTepuud U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHWEe YMEHUN OOBSCHATH SBICHUS C KCIOJIb30BaHMEM (DM3MYECKUX 3HAHUM U HAyYHBIX
JIOKa3aTEIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O POJMU (UBMKU MJIsi Pa3BUTHUA JPYIMX E€CTECTBEHHBIX HAyK, TEXHUKH HU
TE€XHOJIOTUH.

JIoCTIKEHHE 3THX Ieliel 00eCIeYMBaeTCs PEIICHUEM CIICIYIONINX 33/1a4 B IIPoliecce M3yUeHHs Kypca (pH3uKH Ha
YPOBHE CpPEIHETr0 00IIero 00pa3oBaHMUS:

NpUOOPETEHNE CHUCTEMBbl 3HAHUK 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX, BKIIOYAs
MEXaHHUKY, MOJICKYISIPHYIO (DH3HKY, SJICKTPOJNHAMUKY, KBAHTOBYIO (DH3HKY M DJICMCHTEI aCTpO(bI/IBI/IKI/I
(hopMupOBaHHE yMCHUI MPUMCHSTH TCOPCTUUCCKUE 3HAHMS sl OOBSACHCHNS (PU3UYCCKHX SIBICHUH B PUPOJC
U JUTSl OPUHATUSA MPAKTUYECKUX PEUICHUN B IOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS Pa3IMYHbIX 3a/7ad C SBHO 3aJaHHOM (U3WYECKOW MoJenblo, 3ajad,
MOIPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3/IaHre (PU3UIECKON MOJIEH, aICKBATHOM YCIOBHUSIM 3a]/1a4H;
MOHUMaHUEe (U3UYECKUX OCHOB W TIPHUHIIMIOB JIEWCTBHUSI TEXHUYECKUX YCTPONCTB U TEXHOJOTHYECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIILHOTO TIJIAHUPOBAHMS U MPOBEACHUS (PU3NUECKUX IKCTICPUMEHTOB, aHAIIN3a
Y MHTEpHpeTanuu nHOOpMAIUH, OTIPEICICHHS TOCTOBEPHOCTH MTOJIYYCHHOTO Pe3ysIbTaTa;

CO3JIAHUE YCJIOBHUM JJIsI Pa3BUTHSI YMEHHUM TPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOU IESITEIBHOCTH.

Ha u3ydenne ¢usuku (6a30BbIi yPOBEHb) Ha YPOBHE CpeHEro odIero oopasoBanus orBoautcst 136 gacos: B 10
Kj1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipenymaraemeiii B mporpamme 1o (HU3UKE TIEpeUeHb JA0OPATOPHBIX M TPAKTUYECKUX pabOT SBISETCA
PEKOMEHIOBAaHHBIM, YUUTENb JeJIaeT BEIOOP MPOBEIEHUS 1a00PaTOPHBIX PabOT M OMBITOB C YYETOM HHIAUBUIYATHHBIX
0COOEHHOCTEM 00y4aromuxcs.



COIEPXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA
du3ukKa — HayKa o npupoae. HayuHble METOABI MO3HAHUS OKPYXKaroIero Myupa. Pojib sKkcriepyMeHTa u TEOpUu B
IpoIiecce MO3HAHUS IPUPOJIBl. DKCIIEPUMEHT B (hHU3HUKE.
MopenupoBanue (U3UYECKUX SBJICHUN M IpoleccoB. Haydnbie rumore3pl. DU3MUECKHE 3aKOHBI U TEOPHH.
['paruIel npuMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUS.

Ponps 1 Mecto pusuku B HopMHUpPOBaHHHM COBPEMEHHON HAyYHON KapTHHBI MUpPa, B MPAKTUYCCKON JEATEILHOCTU
JTIIOIEN.

Jlemoncmpayuu
AHaJIOTOBBIC M ITU(POBBIE U3MEPHUTEIBHBIC MPUOOPHI, KOMIBIOTEPHBIC TATUNKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKeHHs. Cuctema orcuéra. TpaekTopus.

[lepemernienue, CKOpocTh (CpeHssT CKOPOCTb, MTHOBEHHAs] CKOPOCThb) M YCKOPEHHE MaTepHAIbHOW TOYKU, MX
MPOEKIIMHU HA OCH CUCTEMBI KoopauHAT. Cl0KeHUE MEPEMEILICHUIN U CIIOKEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE NIBIKEHHE. ['paduKu 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHHUSI, MYTH U MEPEMENIEHUS MATEPUAIBHOM TOYKH OT BPEMEHH.

CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaCHUS.

KpuBonuueinnoe nBukeHue. [[BUKEHHE MaTepuaJbHOM TOYKH IO OKPYKHOCTH C IOCTOSSHHOW IO MOJYJIIO
CKOPOCTBIO. YTIIOBas CKOpPOCTh, JWHEHHas ckopocTh. Ilepmonm um wactora oOpamenus. lleHTpocTpemuTensHoe
YCKOpPEHHUE.

TexHuyeckue yCcTpoiCTBa U MPAKTUUYECKOE NPUMEHEHHE: CIUAOMETP, JBUKEHUE CHAPSIIOB, LIEMTHbIE U PEMEHHBIE
nepeaayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATUUYECKUX XaPAKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

Ha6nronenue nBmkeHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

HanpasneHnue cKOpocTu mpu ABUAKEHUU 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3ydeHne HepaBHOMEPHOIO JIBH>KEHUS € LEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHONIEHUS MEXKY IMYTSAMU, IPOUICHHBIMU TEJIOM 3a MOCJIEA0BATEIbHBIE PABHBIE POMEKYTKH
BPEMEHM MPH PaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenne nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBmxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHOocuTensHOCTH [ anmmiies. [lepBeiil 3akoH HeroToHa. MlHepLimanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa 111 MaTepuaabHOM TOUKH. Tperuii
3aKOH HbIOTOHA JJ1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemMupHOTo TsAroteHusa. Cuna Tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.

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

Tpenue. Buasl TpeHust (mokosi, CKoabxkeHus, kaueHus ). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUsl CKOJIbKEHUS U
cuia Tpenus nokosi. Koaddunuent tpenus. Cusa COnpoTUBICHUS MPU JBUKEHUU TENa B )KUJIKOCTU WJIH Tase.

[locTynarenbHoE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHus. [lnedo cubl. YcnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuueckre yCTpOMCTBA U MIPAKTUYECKOE TPUMEHEHHE: TTOAIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuUM.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

H3smepenue cui.

CroxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM IMOABEME U ITAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TIPYXWUHE W PE3MHOBOM 00pasile, OT HX
nedopMarum.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3axkonvt coxpanenus 6 mexanuke



Nmnynbe MaTepuanbHOM TOUKH (TEa), CUCTEMbI MaTepUaIbHBIX TOUeK. MIMITyIbC CHIIBI M M3MEHEHUE MMITYJIbCA
TeJla. 3aKOH COXPaHCHUSI UMITYJIbca. P€akTUBHOE IBHKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckas sHeprus MarepruajgibHON TOYKU. Teopema 00 N3MEHEHUH KMHETHYECKOU SHEPTHUH.

[TorenumanpHass 3Heprus. [loTeHnmanpHas sHEprus yrupyro achopMUpPOBAHHONW NPYKUHBL. [loTeHIMambHas
SHEPrus Tejaa BOJIU3U MOBEPXHOCTH 3EeMITH.

[ToTeHMabHBIE M HEMTOTEHIIMAJIbHBIC CHIIBL. CBSA3b Pa0OThI HEMOTCHITMAIBHBIX CHJI C ©3MEHEHHUEM MEXaHHYECKON
SHEPTUM CUCTEMBI TEN. 3aKOH COXPAHEHUS MEXaHUUYECKOU SHEPTUM.

Yupyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHuYeCKHe yCTPOMCTBA M IMPAKTUYECKOE IMPUMEHEHUE: BOJOMET, KOIEp, MPYKUHHBIM IHUCTOJET, JBUKCHUE
paKer.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBHIKEHHE.

ITepexoa moTEeHITMATBHOMN YHEPTUH B KHHETHICCKYIO 1 OOpPaTHO.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydenune abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThI CHJIBI C M3MEHECHHEM MEXaHMYECKOW JHEPTHHM Teja Ha TMPUMEpPE PaCTSKESHHUS
PE3UHOBOTO KI'yTA.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpUM W WX OIbITHOe oOocHOBaHWE. bpoyHOBCKOe
newkenue. Juddysua. Xapakrep NBWKCHHS W B3aUMOJCHCTBUSA YaCTHI[ BemiecTBA. MoJenu CTPOCHHS Ta3oB,
KUIAKOCTEH M TBEPABIX TENl U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ATUX MoJjeieil. Macca u pa3Mepsl MOJICKYII.
KommuectBo BemectBa. [loctostHaast ABorajipo.

TeroBoe paBaoBecue. Temmneparypa u e¢ nsmepenue. llkana remmneparyp Lenbcus.

Mogens uneansHoro rasa. OCHOBHOE ypaBHCHHE MOJICKYISIPHO-KUHETUYCCKOH TEOPUM HACAIBLHOIO rasa.
AOcoroTHas TeMmreparypa Kak Mepa cpeaHed KWHETHYECKOW SHEpPTHH TEIUIOBOTO JBMKEHHS dacTull rasza. [llkama
temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3omnpoueccs B
UJICATbHOM Ta3e C TMOCTOSITHHBIM KOJWYECTBOM BellecTBa. ['padudeckoe MpencTaBieHHUE H30IMPOIIECCOB: M30TEPMA,
M30x0pa, n300apa.

Texanueckue ycTpoicTBa M MPAKTHYECKOE MMPUMEHEHUE: TEPMOMETD, bapoMeTp.

Jlemoncmpayuu



OnbIThI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpadru MOJIEKYJI OPraHUYECKUX COCAMHEHHM.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogaens onbita [lITepHa.

OnBbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, WIUTFOCTPUpPYIOIIas MPUPOAY AABICHHUS Ia3a HA CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HJICAIBHOTO ra3a, U30MPOLECCHI.

Vuenuyeckuil OKCHEepUMeHm, 1a00pamopHsle pabomol

Onpenenenrue macchl BO3JyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HU3MEpPEHUN O0BbEMa KOMHATHI, JIaBJICHUS U
TeMIEepaTypbl BO3/1yXa B HEM.

Hccnenoanue 3aBUCUMOCTH MEK1y TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT 0 rasa.

Tema 2. OcHosvl mepmoouHamuxku

Tepmoaunamuueckast cucteMa. BHyTpeHHsI SHEprusi TEPMOJIMHAMHYECKOM CHUCTEMBI M CIIOCOOBI €€ M3MEHEHUS.
KonuyectBo Termotrel u pabota. BHyTpeHHsst 3HEprusi OJIHOATOMHOIO HJealbHOro rasza. Bumbl Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIMUSA, U3JIy4eHUE. YAelbHas TEIUIOEMKOCTh BemecTBa. KOJIMYECTBO TEMIOTHl MpH
Terionepeaaye.

[lonsitue 00 aamabarHoMm mporecce. IlepBbrit 3akoH TepMmoauHaMuku. [IpuMeHeHue TmepBOrO 3aKoHa
TEPMOJMHAMUKY K U3ompoIlieccam. ['paduyeckas uHTeprpeTarus padboThl raza.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble MammuHbl. [IpuHIUIIEI HeicTBUS TETUIOBBIX MalmiuH. [IpeoOpa3oBaHust SHEPTUM B TEIJIOBBIX MalTUHAX.
Kosddumment moneznoro aeiictBusi TeruioBodt mammubl. [ukn KapHo u ero xodgduiMeHT MOJIE3HOTO JEHCTBUS.
DKoJIOTUYECKHEe MPOOIEMbI TETUIOIHEPTETUKH.

Texnuueckue yCTpOWCTBA H MPAKTHUECKOE TMPUMEHEHHWE: JBUTATEh BHYTPEHHErO0 CropaHus, OBITOBOU
XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTPEHHEW SHEPTUU Teja MPU COBEPIIEHUU PAOOTHI: BBUJIET MPOOKH M3 OYTHUIKU TOJ JACUCTBUEM
C)KaToro BO3/yXa, HarpeBaHue (upa B JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTpAITus).

N3MeHeHne BHYTpEHHEN SHEPTIUM (TEMIIepaTyphbl) Tela IpH TEIUIonepeiaye.

OmbiT 110 a1Ma0ATHOMY PAaCIIMPEHHUIO BO3/[yXa (OIBIT C BO3/YIIHBIM OTHHBOM).

Mopenu mapoBoii TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.

Vuenuueckuu sxcnepumenm, nabopamophvle pabomoi

N3mepenue yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl



Hap006pasoBaHHe N KOHACHCAaIu:. I/ICHapCHI/IC 1 KuneHue. AOCONIOTHAS M OTHOCUTENIbHAS BJIAXKHOCTH BO3JyXa.
HaCBIHICHHBIﬁ Imap. yI[CJILHaH TCIIJIOTA Hap006p330BaHI/I$I. 3aBUCHUMOCTbD TCMIICPATYPBI KUIICHUS OT JABJICHUA.

TBépnoe teno. Kpucramimueckre u amopdHbie Tena. AHU30TPOINHUS CBONCTB KpUCTALIOB. JKUJKHEe KpUCTaIUIbI.

COBpGMCHHLIE? MaTCpHUaJIbl. [InaBnenue n KpUCTAJJIN3allud. y,ZIeJIBHaSI TCIIJIOTA IIJIaBJICHHA. CY6JII/IM8,HI/IH.
ypaBHCHI/Ie TEIIOBOIr0 OajlaHca.

TexHUYeCcKHe yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP M IICUXPOMETP, KAJOPUMETP, TEXHOJOTUHU
MOJIYYCHUS COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUU.

CniocoObl U3MEPEHUS BIIAYKHOCTH.

Habmronenune HarpeBaHus M TUIABJICHUS KPUCTAIIMYECKOTO BEIISCTBRA.
JlemoHCTpanus KpUCTALIOB.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Paznen 4. djaekTpoauHAMMKA
Tema 1. dnekmpocmamuka
DneKkTpu3anus Tell. DJNeKTpuyYecKuil 3apsa. J[Ba Buaa siekTpudeckux 3apsaoB. [IpOBOIHUKM, TUAIEKTPUKU U
MOJIYNPOBOJHUKHU. 3aKOH COXPAaHEHUS AIEKTPUUECKOTr0 3apsia.
B3aumoneiictBue 3apanoB. 3akoH KynoHa. ToueuHbI 3IEKTpUYECKUM 3apsa. OJIEKTPUUECKOE IIOJE.
Hanpsxk€HHOCTh 35eKkTpuueckoro mnojsd. [IpuHoun cynepno3unuy 3J€KTpUYECKUX NOoJed. JIMHMM HanpsyKEHHOCTH
BJIEKTPUYECKOTO MOJIS.

Pabota cun snexkrpoctatudeckoro moiisa. [loreninuan. PasHocte moreHiuanoB. [IpoBOgHUKN W ITUATIEKTPUKHA B
AJIEKTPOCTATUUYECKOM I0JIe. [[uaiekTpuueckas NnpOHUIaeMOCTb.

Onektpoémkocth. KonaeHcaTtop. DNEKTPOEMKOCTh IJIOCKOTO  KOHAEHCATOpa. JHEprus
KOHJICHCATOpA.
TexHuyeckre YCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, AJIEKTPOMETP, SIEKTPOCTATHUECKAs

3aIuTa, 3a3eMJICHUE YJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN anmapar, CTPYWHBINA TPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKII IEUCTBUS SJIEKTPOMETPA.
B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.
DJIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.
[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

3aPSIKCHHOI'O



DIIEKTPOCTAaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH ILIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSHUS MEXKIYy HHUMH U
IUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3MepeHne 35eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoaunstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKUM TOK. Y CJIOBUS CYLIECTBOBAHUSA JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna toka. [locTosHHbIM
TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIIBHOE COMPOTUBIICHHE BemlecTBa. llocnenoBaTenpHoe, MapauiesibHOE,
CMEILIAHHOE COEIMHEHHNE MPOBOIHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia. MOMHOCTh AIEKTPUIECKOTO TOKA.

DIIEKTPOJIBUKYIAsl CUJla U BHYTPEHHEE CONMPOTHBJIEHUWE MCTOYHHUKA TOKA. 3aKoH Oma AJisi OJHOW (3aMKHYTOM)
ANeKTpUYecKou uenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAs! MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH CONPOTHUBJICHHS METAIUIOB OT TEMIEPATYpHI.
CBepXIpOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonympoBonuuku. CoOCTBeHHass M TMPUMECHAs MPOBOJAMMOCTH MOJYIMPOBOAHUKOB. CBoOICTBa p—N-miepexoia.
[ToympoBOIHUKOBBIEC IPUOOPHI.

DJIEKTPUYECKUM TOK B PaCTBOPaxX M paciljiaBax 3JIEKTPOIUTOB. DICKTPOJIUTUUECKAS JUCCOIUALIMS. DIEKTPOIIU3.

DIIEKTpUYECKUM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [1nazma.

TexHuyeckre ycTpoWCTBa M NMPAKTHUUYECKOE MPUMEHEHHE: aMIIEPMETpP, BOJBTMETP, PEOCTAT, UCTOYHUKH TOKa,
AIIEKTPOHATPEBATEIBHBIC TPUOOPHI, MIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIA O,
TEPMUCTOPHI U (OTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN TUO]I, TaThBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBIICHUS! LUJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAAMA IMOMEPEYHOTO CEUYEHUS U
Marepuaa.

CwmemanHoe CoeIMHEHUE TPOBOAHUKOB.

[Ipsimoe wu3MepeHue INEeKTPOABUKYIIEH cuiibl. KOpoTkoe 3aMblKkaHME TrajlbBaHUYECKOTO B3JEMEHTA U OIEHKa
BHYTPEHHETO CONPOTUBJICHUSI.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHL.



[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoit pa3psia v MPOBOIMMOCTh BO3TyXa.

OaHOCTOPOHHSISI MPOBOAMMOCTD JINOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenune cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABIKYIIEH CHIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSA3H

N3yuenune kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCyHIECTBISIETCS € Y4€TOM COJEpP’KAaTEIbHBIX
MEXITPEIMETHBIX CBS3€H C KypcaMHu MaTeMaTUKH, OUOJIOTHHU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimus, CBsI3aHHbIE C U3YYCHHUEM METOJIOB HAYYHOTO IMO3HAHMUS: SBJICHHE, HAYyYHBIN (axT,
runoresa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHUsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJICITMPOBAaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHWH, JMHeWHas (yHkius, mapabosa, runepbona, ux rpadukud u
CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMU: CUHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOJIE€CTBO, BEKTOPHI U UX MPOEKIIMH Ha OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe JBIKEHHE B KMBOW mpupone, nuddysusi, ocMocC, TEMI000MEH >KUBBIX OPTraHW3MOB
(BUIBI TETLTIONIEPEIaUH, TEIIJIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KHUBOI MPUPO/IE.

Xumus: NTUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJSpHas Macca,
TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEH W Ta30B, JJEKTPUUYECKUE CBOMCTBA METAJUIOB, SJIEKTPOJIMTHYECKAS
JTUCCOIIMAIINS, TaTbBAHUKA.

l'eocpagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE, TOIIITUITHUKH,
WCIIOJIb30BAaHUE 3aKOHA COXPAaHEHWS HMMIYJhCa B TEXHHUKE (pakeTa, BOJAOMET WM Jpyrue), ABUTATENIb BHYTPEHHETO
CropaHusi, MmapoBas TypOWHa, OBITOBOM XOJIOAWJIbHHK, KOHJUIIMOHEP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX
MaTepuajioB, B TOM WYHCIIE HAHOMATE€pPUAIOB, M HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEP, DIEKTPOHATPEBATEIbHBIE MPUOOPHI, IIIEKTPOOCBETUTEIHHBIC
MpuOOPHI, TAIbBAaHUKA.

11 KITACC

Pa3znen 4. DjeKTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomazHuUmMHasA UHOYKYUSA



[TocTossHHBIE MarHuThl. B3aMMOIEMCTBHE TOCTOSIHHBIX MArHUTOB. MarHuTtHoe 1oJjie. BeKTop MarHuTHOMU
UHAYKIWU. [[pUHIUI Cyneprno3uliui MarHUTHBIX MoJied. JIMHMM MarHuTHOM MHAYKUMU. KapThHa JUHUNA MarHUTHOMN
WHJIYKIIMH T10JI IOCTOSTHHBIX MarHUTOB.

MarauTHoe 1oJ€ NPOBOAHMKA C TOKOM. KapTuHa JIWMHHUM HMHAYKIMU MArHUTHOTO MOJA JJIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJAHUKA, KaTylIKu C TOKoM. OmbIT Opcrena. B3aumopeictBue
MPOBOJHUKOB C TOKOM.

Cuia Amrniepa, €€ MOAyJIb U HallpaBJICHUE.

Cuina JlopeHua, e€ MoAyJib U HalpaBJlieHHE. J[BUKEHUE 3apsSyKEHHOW YacTHIbl B OAHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunel Jlopenna.

SBneHHE SIEKTPOMATHUTHOW HHAYKIMU. [IOTOK BEKTOpa MarHUTHOM WHAYKUIHUH. OJIEKTPOABUKYILNAS CHUIIa
MHIYKIUHU. 3aKOH 3JIEKTpOMarauTHoi uuaykuuu dapanes.

BuxpeBoe 3yeKTpUYeCcKOE mMoJie. OJEKTPOABUAKYINAS CUJAa HWHIAYKIUMUA B MPOBOJHUKE, JBHKYLIEMCS
MOCTYIIATEIBHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DIIEKTPOABUKYIAs CUJIa CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHWE: IIOCTOSHHBIE MAarHUThl, SJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIIb, YCKOPUTEIHN AJIEMEHTAPHBIX YaCTHUL], UHAYKIIMOHHAS IEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOI'O MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMX MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuo Jlenua.

3aBUCHUMOCTb JICKTPOABUKYILEH CHIIBI MHIYKIIMU OT CKOPOCTU U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nercTBUs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.



Pa3gea 5. Kosie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUNHbIE KONEOAHUS

Koneb6arenbnas cucrema. CBoOOIHbIE MeXaHUUecKHe Kojiebanus. ['apmonnueckue konebanus. [lepuon, yacrtora,
amuuTyna u ¢asza konebanuil. IlpyXuHHBIA MasgTHUK. MaremMaTHUeCKUN MasTHUK. YpaBHEHHUE TapMOHHUYECKHX
kosnebanuii. [IpeBparnieHune sHepruu Npyu rapMOHUYECKUX KOJIeOAHUSIX.

Koneb6arenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJIEOAaHUsS B HJEATBbHOM KOJIeOATEIbHOM KOHTYpE.
AHanorus MexJay MEXaHHYeCKUMU U DJIEKTpOMarHUTHbIMH KojeOanusimu. dopmyna TomcoHa. 3akoH coXpaHEHHUs
HHEPTUU B UJICATTHHOM K0JIe0aTeIbHOM KOHTYDE.

[IpeacraBinenre o 3aTyxawomux KoyueOaHUSX. BbIHYXKIeHHbIE MexaHW4Yeckue KosnebOanus. PesonaHnc.
BbiHYXI€HHbBIE JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

ITepemennsblii TOK. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOr0 TOKAa. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAUYEHHUE CUJIbl TOKA U HAIIPSYKCHUSL.

Tpancdopmarop. [IporsBoacTBO, nepenaya U NOTPEOICHUE MNEKTPUUECKONU IHEPTUU. DKOJIOTHUECKUE PUCKH TIPU
IIPOM3BOJCTBE AIEKTPOIHEPTUU. KyibTypa HCTIOIB30BaHUs AIEKTPOIHEPTUM B IOBCEAHEBHOM KU3HU.

TexHuyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: AJIEKTPUUECKUI 3BOHOK, FT€HEpAaTOp MEPEMEHHOTO TOKa,
JIMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoaeOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTUYECKUM MAasITHUK).
Habmronenue 3aryxarommux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmonenue pezonanca.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcnuiorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSIKEHUST OT BPEMEHH ) JUTSI DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mipu nociie10BaTENIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U KOHJIEHCATOPA.
Mojesnb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia MaJIBIX KOJIEOAHUN Tpy3a Ha HUTH OT JIJTMHBI HUTU U MACCHI Tpy3a.

HccnenmoBanne mepeMEeHHOTO0 TOKa B IIEMM W3 TIOCICAOBATEIIBHO COCTUHEHHBIX KOHJEHCATOpa, KATYIIKH |
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

MexaHnuveckue BOJIHBI, YCiIoBHUsl pacmnpocTpanenus. [lepumon. CKOpOCTh pacnpoOCTpaHEHUS W JJIMHA BOJHBI
[Tonepeunsie u mpoaoasHbIE BoJHBL. MHTEpdepentns n qudpakins MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS HU3JIYYEHHUs JIEKTPOMATHUTHBIX BOJH. B3anMHas opueHTaiusi BEKTOpoB E,
B, V B snekTpomMaraHuTHON BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEJOMIICHHE, IMOJSpU3aLus,
mudpakuus, uarepdepeHius. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMAarHUTHBIX BOJH. [IprMeHeHne 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IprHLIMIBI paIuOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

TexHuueckrue YCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE. MY3bIKAJIIbHBIE HWHCTPYMEHTBI, YJIbTPAa3BYKOBas
JIMAarHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, paluonpuEMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neub.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecs Teo Kak UCTOYHHK 3BYKa.

Hab6nronenue otpaxkeHus: U NpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

Hab6nroneHue cBs3M rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYIOM U 4aCTOTOM KoJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHUE, TMOJspu3anus, Audpaxims,
uHTephepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHetHOe pacipocTpaHeHUE CBETa B OJMHOPOAHOM cpexe. JIyu ceera. Toueunsii
HMCTOYHMK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3o0paxeHnil B INIOCKOM 3epKaie.

[Ipenominenue cBeTa. 3aKOHBI MpeOMIIEHUs cBeTa. AOCOIOTHBIN TTOKa3arelnb npejaomiieHus. [lomHoe BHyTpeHHEe
oTpaxeHnue. [IpenenpHblil yroyi noJHOrO BHYTPEHHETO OTPaXKEHHUS.

Hucnepcust ceeta. CloxHBIN cocTaB Oenoro cBeta. [IBer.

Cobwuparorniue u paccenBaromiye JuH3bl. ToHkas auH3a. @OKYCHOE PACCTOSIHUE U ONTUYECKAasl CHJIa TOHKOM JIMH3HI.
[TocTpoenne wu300paxkeHU B COOMpAIOIIMX W pacCeUBAIONIMX JMH3aX. DOpMylia TOHKOW JIMH3BL. Y BEIUMYCHHUE,
TaBaeMo€ JIMH30M.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Matepdepennmst cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIIOBUS HAOMIOACHUS MaKCUMyMOB H
MUHUMYMOB B UHTE€P(HEPEHITMOHHON KapTUHE OT IBYX CHH(pA3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakuus ceta. [QudpakiumonHas pemérka. YcClIOBUE HAOMIOACHUS TJABHBIX MAaKCHMyMOB TIpH TaJIeHUU
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEIIETKY.

Ilonspusanus ceera.



TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKHM, JIyna, (oTroanmapar, MpOeKIMOHHBIN ammapar,
MHUKPOCKOTI, TEJIECKOII, BOJOKOHHAS OINTHKA, TU(GPAKIIMOHHAS PEIIETKA, IMTOISIPOUI.

Jlemoncmpayuu

[IpssmonMHEeHOE pacnpocTpaHeHue, OTpaKeHUE U IpeIoMIIeHHE cBeTa. ONTHYEeCKUE TPUOOPHI.

[ToaHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mojienn MUKPOCKOIIa, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue crekTpa ¢ TOMOIIbIO TPU3MBI.

[Tonyuenne ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nonsipu3anum cBera.

Yuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

N3Mepenune nmokaszaress NpeoMIICHUS CTEKIIA.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIUAIbHON TEOPHUH OTHOCUTEIBLHOCTH
['paHulbl MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [locTysarel cCHenuanibHOW TEOPUH OTHOCHUTEIBHOCTH:
WHBAPHUAHTHOCTb MOJYJIA CKOPOCTH CBETA B BaKyyMe, IMIPUHITUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAIICHUE JJIMHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PESITABUCTCKON YaCTHUIIbI. DHEPTUS MMOKOSL.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u 3HEprUN GOTOHA C €r0 YACTOTON. DHEPTHS K UMITYJIHC (POTOHA.

OtkpeiTiie u uccinenoBanue Qoroaddexra. Ombitet A. I'. CromeroBa. 3akonbl (ororddexra. YpaBHEeHHE
Oiinmrerina st pororddexra. «Kpacnas rpanumay gororddekra.

JlaBnenne cBera. OnbiThl I1. H. JIeGenera.

XUMHUYECKOE IENCTBUE CBETA.

Texauueckue yCTpOWCTBAa W MPAKTHYECKOE MpUMEHEHue: (POTOdNEeMEHT, (DOTOmATUMK, CoJIHEUHas Oarapes,
CBETOJIUO/.



Jlemoncmpayuu

®oT03(¢QheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHEMIHETO (oToddeKTa.
CBeToauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnwitel Pezepdopaa mo paccesHuto o -vactui. [lmanerapHas monens aToma.
[Toctynatet bopa. M3nydyenue u norsoiieHre GOTOHOB MpU MEPEXOAE aroMa C OJHOTO YPOBHS IHEPTrHUU HA JPYTOU.
Buapl ciektpoB. CieKTp ypOBHEN I3HEPTUH aTOMa BOJAOPOAA.

BosHoBbIE cBOlicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJHOBOU Tyalau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckue YCTpOﬁCTBa N IIPAKTHYCCKOC IIPUMCHCHHC!: CHCKTpaHBHBIﬁ aHaJIn3 (CHGKTpOCKOH), Ja3ep,
KBaHTOBBIM KOMIIBIOTCP.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JIMHBI BOJHBI J1a3epa.

HabGnronenue nuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol
Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTHI, JT0Ka3bIBAIOIINE CIOKHOCTh CTpoeHUs siipa. OTKpbiTHE pannoakTuBHOCTU. OnbiThl Pesepdopaa
[0 OMNPECNIEHNUI0 COCTaBa pPAaUOAKTHUBHOrO u3nyuyeHus. CBoiicTBa anbda-, Oera-, ramMma-usiaydeHus. BiusHue
PaIMOAKTUBHOCTY HA KUBBIE OPTAHU3MBI.

OtkpeiTHe mpoTOoHAa U HeWTpoHa. Hykmonuas moxaens snpa [elizeHOepra—lBanenko. 3apsia simpa. MaccoBoe
yucio sapa. U3oromsl.

Annba-pacniaa. DIEKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-uznyuenue. 3aK0H paJuoaKTUBHOTO pacmajia.
DHeprus CBsS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccs sapa.
SnepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

SAnepubrit peaktop. Tepmosinepusiii cuuTe3. [IpoOieMbl 1 MEPCHIEKTUBHI AIEPHON SHEPTETUKU. IKOJOTUUECKUE
ACIIEKTHI SIEPHOU IHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
MeToap1 HaOJIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.
OyHaamMeHTaNbHbIE B3auMOAeiCTBI. EqMHCTBO (hr3nueckoi KapTUHbBI MHpA.



Texnuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHE: [T03UMETp, Kamepa BuibcoHa, siiepHBIN peakTop,
aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTunK MOHUBUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU

Otanbl pa3BUTUs acTpoHOMUH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE ACTPOHOMHUH.

Bun 3Bé3nHoro neba. Co3pe3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McTounuk sHeprun ConHua v 3BE3M. 3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKH.
Jlnarpamma «CIEKTpalbHBII KIIACC — CBETUMOCTBHY». 3BE3/bl IJIABHOW IOCIIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3]] I1aBHOM MOCIJIEI0OBATEIbHOCTH. BHYyTpeHHee cTpoeHue 3BE311. COBpEMEHHBIE MTPEACTABICHUS O
MIPOUCXOKICHUH U 3BoJIIOIMK COJIHIIA U 3BE3/. DTallbl XKU3HU 3BE3]I.

Muieunsii Ilyte — nHama ['amaktuka. Ilonoxxkenue u aBwxkeHue ConHua B ['amaktuke. Tumbsl rajgakTHK.
Pannoranaktviky u kBazapbl. YEpHbBIE ObIPHI B A/Ipax TaJIaKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaO06ma. PazOeranme ranaktuk. Teopusi bonbimoro B3pbiBa.
PenukroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C HCIOJIH30BAHMEM KOMIBIOTEPHBIX MPWIOKEHUN I ONpeneTeHus
MOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CEBEpHOTO MOMYyIIApHUs U SIPKUEC 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro IlyTtu.

O06o0maroniee NOBTOPEeHUE

Ponp ¢usuku u acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIbHOM M OATUYECKON cdepax
JESTETLHOCTH 4YEJIOBEKa, POJib M MECTO (PU3MKHM M aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTHHE MHpPa, POJIb
¢bu3ndeckoil Teopun B (GOPMHUPOBAHUU TIPEACTABICHUN O (HU3MYECKON KapTHHE MHpPa, MECTO (PU3MUECKOW KapTHUHBI
MHpa B 00IIeM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIC.

MeknpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHS B 11 kijacce OCymIECTBISIETCS € Y4Y€TOM COJIEpPKATEIbHBIX
MEXITPEIMETHBIX CBS3EH C KypcaMHu MaTeMaTUKH, OMOJIOTHHU, XUMHH, Teorpadu U TEXHOJIOTHH.



Meoicnpeomemnuvle nowsimusi, CBI3aHHBIE ¢ M3yUYEHUEM METOJOB HAYYHOTO TIO3HAHHUSA: SBIICHUE, HAYIHBIA (aKT,
THNOTe3a, GU3NIECKas BEIMUNHA, 3aKOH, TeOpHs, HAOIIOCHHE, YKCIIEPUMEHT, MOJISTTMPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHHYC, TaHTEHC,
KOTaHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO, BEKTOPHI M WX IMPOCKIMH HAa OCHU KOOPAHMHAT, CIIOKCHHE
BEKTOPOB, IPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMA, MPU3HAKA TIOJOO0US TPEYrOJHbHUKOB, OMpEICIICHHE IIIOMaIN
IJIOCKUX (UTyp U 00BEMA TeTl.

buonocus: snexTpudeckue sSIBICHUS B )KUBOU MPUPOJIE, KoJieOaTeIbHbIE JBUKEHUS B )KUBOU MPUPO/IE, ONITUUECKUE
SBJICHUSI B )KMBOM MPUPO/IE, ICUCTBUE paUalliU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB W MOJIEKYJ, KpUCTaUIMUECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl OOpa30oBaHUs
KPUCTAJUTMYECKON PEMIETKH, CIIEKTPAIbHBIA aHAJIH3.

l'eocpagusa: MarHuTHBIE TIOJIOCAa 3€MJIM, 3alleKM MArHUTHBIX pyl, (PoTochEMKa 3eMHON MOBEPXHOCTH,
MIpEICKa3aHNe 3EMJICTPSICCHHUIA.

TexHonocusi: TUHUM DIIEKTPOIIEpE/iad, TEHEPATOp MEPEMEHHOI0 TOKAa, 3JIEKTPOJIBUraTeb, WHAYKIIMOHHAS TEYb,
panap, paauonpuéMHHK, TEJIEBU30p, aHTeHHA, TeiaedoH, CBY-neub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
COJIHEUHAs Oarapes.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 110 PU3BUKE HA YPOBHE CPEJTHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeameta «duszmka» Ha ypoBHE cpefHero oomiero oopazoBanust (0a30BbId YPOBEHbB) TOKHO
o0ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOECHHS ydeOHOro mnpeaMera «®Pu3uka» [TOIKHBI OTpakaTb TOTOBHOCTh U
CIIOCOOHOCTh 00YyYaroUIUMXcsi PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHCTEMOM
LIEHHOCTHBIX OpPUEHTAlUW, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOLIUX TPATULIUOHHBIM LIEHHOCTSIM
POCCHIICKOTO OOLIECTBA, PACIIMPEHUE )KU3HEHHOT'O OIBITA M OMNBITA JEATEIbHOCTH B MPOLIECCE pean3allii OCHOBHBIX
HAIIPaBJICHUM BOCIIUTATEIbHON IEATEIIBHOCTH, B TOM YHCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3ULMHU OOYyYarOmIerocs KaK aKTUBHOTO M OTBETCTBEHHOIO YJjieHa
pOCCUICKOTO 00I11eCTBA;

MPUHATUE TPATULHUOHHBIX 00IIEYETOBEUECKMX T'YMAHUCTUUYECKUX U IEMOKPATUUECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TIpakJaHCKOro oOIlecTBa, y4acTBOBaTh B
caMOYIIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHUE B3aUMOJIEUCTBOBATh C COLMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKUHUSIMH U Ha3HAYECHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOU UJIEHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOILEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 00J1aCTH DU3HUKHU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYyalldi0 W NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO OyAYLIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOLIEHUE K MUY, BKJIOUasl 3CTETUKY HAyYHOIO TBOPUECTBA, IPUCYILIEr0 (PU3HUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:



UHTEpPEC K pa3IMuHbIM cepam TpodeccuoHaTbHON NesSTENbHOCTH, B TOM YHUCJE CBSI3aHHBIM C (U3UKON U
TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BhIOOp OyayIieil nmpodeccuu U peanu30BbIBATh COOCTBEHHBIC KU3HEHHbBIC
TUTaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTH (PU3MKK HA MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JOTrNYeCKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD FKOJIOTHUYECKOM KYJIbTYpPbl, 0CO3HAHHUE II100aJTFHOTO XapaKTepa HKOJIOTHYECKUX MPooIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHE IEHCTBUN B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS IEJNEH yCTOMYMBOIO
pPa3BUTHS YETIOBEUYECTRA;

paCHIMPEHUE OMBITA JIEATETLHOCTH SKOJIOTUYECKON HAMIPaBICHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUMN 0 (PUBHKE;

/) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKON HAYKU;

OCO3HaHWE IIEHHOCTH HAYYHOM JI€ITEeIbHOCTH, TOTOBHOCTh B TIPOLIECCE H3Y4YEHHUS (PU3UKU OCYIIECTBISAThH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHMBePCcAJIbHbIE YUeOHbIe 1eHCTBUSA
ba3oBble Jornyeckue 1efcTBUA:
CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEe/ICIIATH 1NN ACSITEbHOCTH, 3aJ]aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHXKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B paCCMaTpPUBAEMbIX (PU3NUECKUX SBICHUSIX;
pa3pabaTbiBaTh IUIaH peuieHHs] MpoOjaeMbl ¢ YYETOM aHalIM3a MMEIOIIMXCS MaTepuaibHbIX MU HEMaTepUaJbHBIX
PECYpPCOB;
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3yJbTaTOB II€NIIM, OLIEHUBATh PHUCKHU
MOCJIEACTBHUM JEATEIbHOCTH;
KOOPJAMHUPOBATh U BBHIMNOJHATH pabOTy B YCIOBHUSIX pPEATbHOr0, BUPTYaJIbHOIO U KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.
ba3oBble uccienoBareJbcKue 1eHCTBUA:
BJIa/I€Th HAYYHOW TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3UYECKOI HAYKH;
BJIa/IETh HaBbIKAaMHU y4e€OHO-HCCIIEI0OBATEIbCKON U MIPOEKTHOM 1eATEeIbHOCTH B 00JaCTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB peIlleHus 3anad (U3MYECKOTO COJEp)KaHUs, MPUMEHEHUIO
pa3IMYHbIX METOIOB MO3HAHUS;



BJIAJICTh BHJAMH JEATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAlUU, MPEoOpa3OBaHHUIO U
PUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIIUAX, B TOM YHCJIC PU CO3/IaHUU YICOHBIX MTPOEKTOB B 00J1aCTH (DU3HKH;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3W W aKTyaIM3UpOBaTh 3ajady, BBIIBHTATh THIOTE3y €€ pelIeHus,
HaXOJHUTh apTyMEHTHI JIJIs IOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH TMOJYUCHHBIC B XOJI€ PEUICHUS 3a/adl pPe3yabTaThl, KPUTUICCKU OICHUBATh WX JOCTOBEPHOCTH,
IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BATEIbHON JACATEIBHOCTH, B TOM YHCIIC TIPU U3YYECHUU
bu3HuKY;

JaBaTh OIEHKY HOBBIM CHUTYAITUsM, OIEHUBAThH PUOOPETEHHBIHN OIIBIT,

YMETh MIEPEHOCUTD 3HAHUS IO (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOAXO/IbI M PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4UH, JOMYCKAIOIINE abTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnpopmanueii:

BJQJI€Th HABBIKAMHM TIOJNydeHHs WHGOpMAIMU (DU3UIECKOTO COACpPKAHUA M3 HCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSTENIbHO OCYIIECTBIIATh TOUCK, aHAIN3, CUCTEMATU3AIMIO M MHTEPIIPETAIIMI0 MHPOPMALIUU PA3TUYHBIX BUOB U
dhopM mpeaCcTaBICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUK;

UCTIOJIb30BaTh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHA B PENICHHH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 3a7a4 C COOJIOJIEHUEM TPEOOBAHHWI 3PrOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, peCypcocOepekeH s, MPABOBBIX U STUYECKUX HOPM, HOpM HH(DOPMAITMOHHON O€30MaCHOCTH;

CO3/71aBaTh TEKCThI (PM3MYECKOTO COJCpKAHUS B PazNUYHBIX (Popmarax ¢ y4€ToOM HazHaueHUs HUHPOPMAIMH U
IIEJICBOM ayTMTOPUHU, BEIOMpAs ONTUMATBHYIO (hOpMY TIPEICTABICHUS U BU3yaJIU3aIUH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe NeCTBHA:

OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU M BO BHEYPOUHOI 1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMH U CMATYATh KOHPIUKTHL;

Pa3sBEPHYTO M JIOTUYHO MU3J1araTh CBOXO TOUYKY 3PEHMS C UCIIOIb30BAHUEM A3BIKOBBIX CPENICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON paOOThI;

BbIOMpATh TEMATHUKy U METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX MHTEPECOB M BO3ZMOMXHOCTEH Ka)KIOTO
YJleHa KOJUIEKTHBA;

IIPUHAMATBH LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH NEUCTBHUS 110 €€ NJOCTUKEHUIO:
CO%T&BJI?ITB IJIaH JIEUCTBUM, paclpeaesaTh POJid ¢ yUETOM MHEHUN YYaCTHHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM
padoTHI;



OIICHMBATh KaueCTBO CBOETO BKJAJla M KAXKJIOTO YYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLEHWBATh HWJEU C TO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE TMOBEACHHE B PA3IMYHBIX CUTYyaIUsX, MPOSBISTH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBepCaJbHbIe y4eOHbIE JelicTBUS
Camoopranusamnus:
CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JIaCTU (PUBUKU U aCTPOHOMHH, BBISIBISTH
poO0JIeMBbI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHUs pAaCYETHBIX U KaYE€CTBEHHBIX 3a/1a4, TJIaH BBIMOJIHEHUS TPAKTUYECKOM
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOYTCHU;
JaBaTh OIEHKY HOBBIM CUTYaIUsIM;
pacHIMpaATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;
JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OIICHUBATH IPUOOPETEHHBIN OIIBIT;
CIOCcOOCTBOBATh (DOPMUPOBAHUIO U TIPOSBIICHUIO JIPYAMIIMU B 00JacCTH (PU3HMKHU, TOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:
J1aBaTh OLICHKY HOBBIM CUTYAIIMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
ETISIM;
BJIQJICTh HABBIKAMH TIO3HABATENLHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JACHCTBUNH M MBICIUTEIHHBIX
MIPOIIECCOB, UX PE3yJIbTATOB M OCHOBAHUIA;
MCIIOJIH30BATh MPUEMBI pehICKCUN VISl OLICHKH CUTYaIlNH, BHIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIECHUS TI0 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TIPH aHAIIM3€ PE3YIbTaTOB IESITEIbHOCTH;
MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHAIIM3€ PE3yIbTaTOB IESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.
B mporecce mocTuxkeHUsT TUYHOCTHBIX PE3YJIBTATOB OCBOCHMSI MPOTPaMMBbI 1O (M3HKE NI YPOBHS CPEIHETrO
oOmero o00pa3oBaHUs y OOYYAIOIMIMXCA COBEPIICHCTBYETCS AMOIMOHAIBHBIN HHTEIUIEKT, MPEANoararoniuit
c(OpPMHUPOBAHHOCTD:



CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIBHOE COCTOSIHHME, BUJIETh HaIpaBiICHUS
Pa3BUTHS COOCTBEHHON AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE,
CIIOCOOHOCTH a/IalITUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlMM, BKIIOYAIONIEH CTpEeMJICHHE K JOCTIDKEHHMIO 1EeIMH M YCIeXy, OINTHUMH3M,
WHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAJIBLHOE COCTOSHHME JAPYTHX, YYHUTBIBATH €ro Mpu
OCYIIECTBJICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CIHOCOOHOCTHh BBICTPAMBATh OTHOIICHHS C JIPYTMMHU JIIOABMHU, 3a00TUTHCA,
MPOSIBJISITH MHTEPEC U Pa3pemiaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kJacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPa)KaThb
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOUM KapTUHBI MHPA,
B Pa3BUTUH COBPEMCHHOH TEXHUKH U TEXHOJIOTHH, B IPAKTHICCKOU [EATEIBHOCTH JIFOICH;

YUUTHIBATh TPAHULBI NPUMCHCHUS M3YYCHHBIX (U3NYCCKHX MOJCICH: MarepuanbHas TOYKA, HHEpLHAlbHAs
cucteMa otcuéra, abCOIIOTHO TBEPIIOE TENO, UJICATBHBIN ra3, MOACIU CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEII,
TOYEUHBIN 2JIEKTPUUYECKUM 3apsii TIPU pelieHUH (U3NUECKUX 3a/1a4;

pacno3HaBath (U3MUECKHUE SBJICHUS (IIPOIIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHHWKH, MOJICKYJISPHO-
KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA M BJEKTPOJAUHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE
JBIDKEHUE, CBOOOTHOE TAaJCHHWE TeJ, JBWKCHHE IO OKPYKHOCTH, WHEPIMS, B3auMojencTBue Ten, auddysusd,
OpOYHOBCKOE JBWKEHHUE, CTPOCHHE JKUIKOCTEH W TBEPABIX TeJN, H3MEHeHHMe OoObEéMa Tel TMpu HarpeBaHUU
(oxJaxaeHuun), TeIIOBOE paBHOBECHUE, UCNIAPEHUE, KOHAEH AU, TIJIaBJICHUE, KPUCTAJUIN3ALMs, KUIIEHHUE, BIaKHOCTh
BO3/yXa, MOBBIIICHUE JABIICHUS T'a3a IIPU €r0 HArPEBAaHUH B 3aKPBITOM COCY/IE, CBSI3b MEXKAY MAPAMETPAMU COCTOSIHUA
rasa B U30IIpoLeccax, JIEKTPU3aLHUs TEN, B3aUMOICUCTBUE 3apsIA0B;

OMHCHIBATh MEXAHUUYECKOE IBIKEHWE, UCIOJIb3ys (PU3MUECKHE BEIMYMHBI: KOOpPJWHATA, MyTh, MEpEMEIIEHHUE,
CKOpOCTb, YCKOpEHHME, Macca Teja, CWia, HMIYJIbC TeJld, KUHETUYECKas JHEPrus, MNOTCHUHAIbHAs DHEPrus,
MexaHu4ecKas paboTa, MeXaHWYeCKas MOITHOCTh, NPHU OMUCAHWW TMPABUIBHO TPAKTOBATh (U3MUECKUN CMBICI
WCIIOJIB3yeMbIX BEJIMYWH, MX O003HAUYEHUS W €IUHUIIBI, HAXOAHUTHh (DOPMYJIbI, CBS3BIBAIOIMINE JAHHYIO (PU3UYECKYIO
BEJIMUUHY C JPYTUMH BEIUYMHAMU,



OMKCHIBATh W3YUYEHHBIE TEIUIOBbIE CBOWCTBA TEN M TEIJIOBBIC SIBJICHMS, WCIONB3Ys (PU3NUYECKHE BEIUYUHBI:
NABJICHHE Ta3a, TeMIepaTypa, CpeaHss KHHETHYEeCKas HHEPrusl  XaOTUYECKOTO  JBWJKEHHUS  MOJIEKYI,
CpeIHEeKBaJpaTUiHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHs dHEprus, padoTa rasa, koddduimeHt
MOJIE3HOTO JIEUCTBUS TEIUIOBOTO JIBUTATENS; TPU OMKMCAHUM MPABWIBHO TPAKTOBATH (PU3UYECKUI CMBICI UCIIOJIb3yEMbIX
BEJIMYHMH, WX OOO3HAYEHUS U €JUHUIIbI, HAXOIAUTh (POPMYJIbI, CBSA3BIBAIOUIUE JAHHYIO (DU3UYECKYIO BEIUYMHY C
OPYTUMH BEIUYHHAM;

OMKCHIBATh U3YUYEHHBIE DJIEKTPUUYECKHUE CBOMCTBA BEIECTBA U DJIEKTPUUYECKHUE SBJICHUS (IIPOILIECCHI), UCIIONB3YS
(bu3MYecKUe BEJIMYMHBL: DJCKTPUUYCCKUN 3apsif], AJIEKTPUUECKOE ToJie, HANPsHKEHHOCTh MOJs, MOTEHIUAl, Pa3HOCTh
MOTEHIUAJIOB; TIPU OMKMCAHUY MPABUIHLHO TPAKTOBATh (DU3UUYECKUN CMBICI UCTIOIB3YEMbIX BEJIMYHMH, X 0003HAYCHUS U
€MHUIIBL;, YKAa3bIBaTh ()OPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMHU BEIIUUYUHAMU;

aHAIM3UPOBaTh (PU3UYECKHE IMPOILECChl W SIBJICHUS, MCIOJb3ys (U3MYECKHUE 3aKOHBI W TMPUHIUIBL: 3aKOH
BceMHUpHOro Tsarorenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUsT MEXaHUYECKOW DHEPrUHU, 3aKOH COXPAaHCHUS
HMMITYJIbCA, TPUHIUIT CYNEPIO3UIUU CHJI, MPUHIMI PABHOINPABUS HHEPIHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIECTBA, I'Aa30BbIE 3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOM DHEPIrUM TEIIOBOIO
JBYDKEHUST MOJIEKYJl C aOCOJIIOTHOM TEeMIepaTypol, TMepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsija, 3akoH KynoHa, mpu 3TOM pa3nudaTh CIIOBECHYIO (POPMYJIIMPOBKY 3aKOHA, €0 MaTeMaTHUIECKOe
BBIPKEHHE U YCJIOBUSI (TPaHUIlbI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE IPUHITUIIBI JCHCTBUS MAIIIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHS UX
0€30MacHOr0 MCIOIb30BAHMS B TIOBCETHEBHOM JKU3HH;

BBITIOJIHATH SKCTIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DM3UYECKUX SIBJICHUM U MPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHUH, Mpu 3ToM (PopMyIupoBaTh IpodiemMy/3aady U TUIoTe3y y4eOHOro SKCIepUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJISITh TPSIMBbIE M KOCBEHHBIC H3MEpEHUs (DU3MYECKUX BEIMYMUH, MPU ITOM BBHIOMPATh ONTHUMATbHBIN
Croco0 M3MEpPEHUs U UCTIOJIb30BATh U3BECTHBIC METO/IbI OIICHKU MOTPENTHOCTEN U3MEPECHHIA,

MCCJIEI0OBATh 3aBUCUMOCTH MEXITY (PU3NUECKUMH BETUYMHAME C UCTIOJIH30BAHUEM MPSIMBIX U3MEPEHHM, TIPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (MKCHUPOBATHb PE3yJIbTAThl MOJYyYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIIUYUH B BUJIC
Tabnui u rpaduKoB, JAEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

coOro/1aTh MpaBuiia OE30MacHOTO TPyJa MPH MPOBEICHUM HCCIEIOBAHUN B paMKax Y4eOHOTO JIKCIIEPUMEHTA,
y4eOHO-UCCIIEIOBATEILCKOW M TIPOSKTHOW JIEITEIbHOCTH C HKCIOJB30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB W
nabopaTopHOTO 000PYIOBAHUS;

pemarh pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW (DU3WYECKON MONENbI0, HWCIONB3ysl (PU3MUECKHE 3aKOHBI U
MIPUHITUIIBEI, HA OCHOBE aHAJIM3a YCJIOBHSI 3a7a4M BHIOUPATHh (PU3NYECKYIO MOECIb, BBIACIITh (PU3NUECKUE BEITUIUHBI U
(dbopMysbl, HEOOXOIUMBIE ISl €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OIICHWBATh PEATBHOCTH TMOJYYEHHOTO 3HAYCHUS
(hM3UYECKON BETMYNHEI;



penaTh Ka4eCTBEHHBIEC 3a/1a4l: BHICTPAUBATh JIOTHUYECKU HEITPOTUBOPEUUBYIO LIEMIOUKY PACCYKICHHM C OMOpO Ha
U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh MPHU pEIIEHWH YYeOHBIX 3a7ad COBpPEMEHHblE HWH(GOPMAIIMOHHBIE TEXHOJOTUU JUIsl TIOMCKA,
CTPYKTYPUPOBAHMSI, MHTEPIPETALIMU U MPEICTABICHUS YYCOHOM U HAYYHO-TIOMYJISIpPHONM MH(GOpPMAIINH, TTOJTYYeHHOU U3
Pa3IMYHBIX HCTOYHHUKOB, KPHTUICCKU aHAIN3UPOBATH M0JIy4aeMyt0 HH(HOPMALHIO;

NPUBOAUTE NPUMEPBI BKIAJa POCCHICKHX M 3apyOCKHBIX YYEHBIX-(QU3HKOB B Da3sBUTHC HAyKH, OOBSCHCHHE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MUKE B MOBCEIHEBHOW >KU3HU JUIsl oOecrieueHus: 0€301acHOCTU MpHU
oOpamieHu ¢ NpuOoOpaMu U TEXHUUYECKHUMH YCTPOMCTBAMH, [IJIi COXpAHEHUsS 3J0pPOBbS U COOJIIOJCHHUS HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

paboTaTh B IpyNIIE C BHIMOJIHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, JIAHUPOBATH PAOOTY IPYIIbI, PAIMOHAIBHO
pacnpenensiaTb 00S3aHHOCTH U TUIAHUPOBATH JICSITEIBHOCTh B HECTAHAAPTHBIX CUTYAIIMIX, aJICKBAaTHO OLICHUBATh BKJIA]l
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenus B 11 KJacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPa)KaThb
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOUM KapTUHBI MHPA,
B Pa3BUTUM COBPEMEHHOM TEXHUKHU U TE€XHOJIOTHH, B MPAKTHUUYECKOU ACATEIBHOCTHU JIFOJEH, LEIOCTHOCTh U €IUHCTBO
(bU3UYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHS W3YYCHHBIX (DU3NYECKUX MOJENICH: TOYCUHBIH AICKTPUUYECKUN 3apsfl, Tyd
CBETa, TOUCYHBIM HMCTOYHUK CBETA, SJAEpHAs MOJIeNb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sjapa TpPH PEIICHUU
(hu3MYeCKuX 3a7a4;

pacno3HaBath (U3MYECKUE SIBICHHUS (MIPOLIECCH) W OOBSCHATh MX HAa OCHOBE 3aKOHOB DJIEKTPOJMHAMHUKU H
KBAaHTOBOW (DM3MKHU: DJIEKTpUUYECKasl MPOBOJMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBHUS TOKA,
B3aMMOJICCTBME MAarHWTOB, JJICKTPOMArHUTHAS WHAYKIUS, NEWCTBHE MAarHUTHOTO TIOJISI HA MPOBOJHHK C TOKOM U
JBYDKYIIIAICS 3apsif], JIEKTPOMArHUTHBIC KOJICOAHUSI U BOJIHBI, MIPSMOJIMHEHHOE PaCpOCTpaHEHUE CBETA, OTPAKECHUE,
npesioMyeHue, uHTeppepeHnus, AUPpaKiurs U MOJIpU3aIKs CBETa, TUCIIEPCUsi cBeTa, (OTOINEKTpUUecKui dhdexT
(potoaddexr), cBeroBOE maBiICHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHAs U
MCKYCCTBEHHAS paIMOAKTUBHOCTB;

OMKCHIBATh W3YyUYCHHBIE CBOMCTBAa BEIIECTBA (DJIIEKTPUUECKUE, MArHUTHBIE, ONTUYECKHE, DICKTPUUYECCKYIO
MPOBOJIMMOCTh PA3JIUYHBIX CPEM) M DJICKTPOMArHUTHBIC SIBICHHS (TPOIECCHI), UCTONB3YsI (U3MUECKUE BEIMYHUHBI:
ANEKTPUYECKUN 3apsiji, CWJIa TOKa, DJJIGKTPUUECKOE HAMNpsKCHUE, DSJIEKTPUYECKOe COMPOTUBIICHUE, Pa3HOCTh
MOTEHITUAJIOB, SJIEKTPOABMKYIIAs CHiia, padoTa TOKa, MHAYKIMS MAarHUTHOTO TMOJs, cuiaa Ammepa, cuia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, JHEPTUS DJICKTPUYECKOTO W MATHUTHOTO TIOJIeH, TMEpPUOJl M YacToTa KoJeOaHWil B
KOJIeOaTeIbHOM KOHTYpE, 3apsii M CHJIa TOKAa B MPOIIECCE TAPMOHUYECKUX DJICKTPOMArHUTHBIX KoJjeOaHuii, POKyCHOE



PACCTOSIHME M ONTHUYECKasl CHUJIa JIMH3bI, MPU OMHCAHUU MPABWIBHO TPAKTOBATh (DPU3UYECKUN CMBICI HUCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHUS M EIUHUIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C
JIPYTUMU BEJIMYUHAMU;

OMKCHIBATH HW3YYCHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECCHl, HMCHONB3YAd (U3UUECKUE BEIMYMUHBI: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJHBI M 4YaCTOTA CBETA, YHEPTUS U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaja, YHEPrus
CBSA3U aTOMHBIX siIep, MPU ONUCAHUU NPABUIBHO TPaKTOBATh (DU3UUYECKUN CMBICI HCIOJIb3YEMbIX BEITUYHH, HUX
0003HAaueHUsS W EIUHUIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIINE JaHHYI0 (U3UYECKYI0 BEIWYUHY C JIPYTUMU
BEJIMYMHAMU, BBIUUCISATH 3HAUCHUE (PU3NYECKON BETUYNHBL;

aHAIM3UPOBaTh (U3MUECKUE MPOIECCHl U SBJICHUS, UCIOIb3Ys (U3UUYECKUE 3aKOHBI U MPUHIMMBL 3aKoH Oma,
3aKOHBI TOCIEOBATEIIbHOTO U  MMapaUieIbHOTO COSAMHEHUS MPOBOJHMUKOB, 3akoH Jlxoyms—JleHma, 3akoH
AIEKTPOMATHUTHON MHIYKIIUU, 3aKOH MPSIMOJIMHEHHOTO PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI
MpPEJIOMJICHUSI CBETa, ypaBHeHUE OuHIITEeWHa 11 (GoTodPderra, 3aKOH COXpPAHEHHUs SHEPIUM, 3aKOH COXpPaHEHUs
MMITYJIbCA, 3aKOH COXPaHEHHS JIEKTPUUYECKOTO 3apsjia, 3aKOH COXpPaHEHHUS MacCOBOT0O 4Hcia, moctyiarsl bopa, 3akoH
PaAMOAaKTUBHOTO pacrajia, mpyu dTOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MaTEeMAaTHUUECKOE BHIPAKEHUE
U ycloBus (TpaHuUllbl, 0071aCTH) IPUMEHUMOCTH;

OTpeeNsaTh HANpPaBJICHUE BEKTOpAa WHIYKIIMA MAarHUTHOTO TIOJIS MPOBOJIHUKA C TOKOM, CHJIBI AMIiepa M CHJIbI
Jlopenua,;

CTPOUTH U OMHCHIBATh U300pAKEHUE, CO3/1aBAEMOE INTIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBITIOJIHATH SKCTIIEPUMEHTHI TI0 MCCIEAOBAHUIO (DM3UYECKUX SIBJICHUM U MPOIIECCOB C MCIOIH30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHUI: Tpu 3TOM (POopMyIHpOBaTh podiemMy/3a1aqdy U TUIIOTE3y YU4EOHOT0 SKCIIEPUMEHTA, COOMUPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUs (DU3UYECKUX BEJIUYMH, MPU ATOM BBIOMpATh ONTHUMAJIbHBIN
Croco0 M3MEpEHUs U UCTIOIh30BaTh U3BECTHBIC METOBI OIICHKU MOTPENTHOCTEH H3MEpPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOJB30BAHUEM TMPSMBIX H3MEPEHHM: TPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHUPOBATHh PE3YJIbTATHl MOJYyYEHHON 3aBUCHUMOCTH (U3MUYECKUX BEIUYMH B BHJIEC
Tabnui u rpaduKoB, JEIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOo/1aTh MpaBujia OE30MacHOTO TPyJa MPH MPOBEICHUM HCCIEIOBAHUN B paMKax Y4eOHOTO IKCIIEPUMEHTA,
y4eOHO-UCCIIeIOBATEILCKOW ¢ TIPOCKTHOW JIESITEIbBHOCTH C WCIOJB30BAaHUEM HW3MEPHUTEIBHBIX YCTPONCTB W
nabopaTopHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/ladyd C SIBHO 3aJaHHOW (PU3WYECKON MOJNENbI0, HWCIONB3ysl (PU3MUECKHE 3aKOHBI U
MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4M BHIOMPATh (PU3NUYECKYIO MOJECIb, BBIACIITh (PU3NUECKUE BEITUYUHBI U
bopMymbl, HEOOXOUMBIE ISl €€ PEIIeHHs, TPOBOAUTL PACUYEThl U OICHUBATh PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(hM3UYECKON BETMYNHEI;



penaTh Ka4eCTBEHHBIEC 3a/1a4l: BHICTPAUBATh JIOTHUYECKU HEITPOTUBOPEUUBYIO LIEMIOUKY PACCYKICHHM C OMOpO Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh MPHU pEIIEHWH YYeOHBIX 3a7ady COBpPEMEHHble HWH(GOPMAIIMOHHBIE TEXHOJOTUU IJisi TOHUCKA,
CTPYKTYPUPOBAHMSI, MHTEPIPETALIMU U MPEICTABICHUS YYCOHOM U HAYYHO-TIOMYJISIpPHONM MHGOpPMAIINH, TTOJTYyYeHHOU U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(OPMAIIHIO;

OOBSACHATh NPUHIMIBI JEUCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3jaudaTh YCIOBUS HX
0€30MacHOr0 UCMOIb30BAHMS B TIOBCETHEBHOM JKU3HH;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHX W 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3HMKE B MOBCEIHEBHOM >KM3HU JUIsi oOecrieueHus 0e30MacHOCTH MpHU
oOpamieHu ¢ NpuOOpaMu U TEXHUUYECKHUMH YCTPOWMCTBAMH, [IJIi COXpAHEHUsS 370pOBbS U COOJIIOJCHHUS HOPM
AKOJIOTHYECKOTO MOBEICHUS B OKPY>KAIOILIEH Cpelie;

paboTaTh B IPYIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, MIIAHUPOBATh PabOTy TPYIIIBI, pallUOHATBHO
pacnpenensaTb 00SA3aHHOCTH Y TUIAHUPOBATH JIESITEIIBHOCTh B HECTAHIAPTHBIX CUTYaIMsIX, aJIeKBaTHO OIEHUBATh BKJIA]l
KaXXJI0TO u3 YYaCTHUKOB IPYIIIIbI B pelieHue paccMaTpuBaeMoun MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NpOrpamMMbl paboThI paboThI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
11 ®usrka 1 METOBI 5 0 0 bubmuorexa [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemarika > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! 0 0 https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnorexa [HJOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 0 1 bubmuoreka [IOK
' KUHETHYCCKON https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIM
4.2 ANEKTPUUECKUN TOK. 12 bubnuotexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOT'PAMME



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

11 KITACC

HauMeHoBaHUe KoanuecTBO 4acos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOJIUHAMMUKA
MarsuTHoe mnoie. Bu6 110K
nOIMOoTEKA
11 DICKTpOMArHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97c
WUHIYKITHS
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4deckue u
2.1 3JIEKTPOMArHUTHEIE 9 0 1 bubmorexa [JOK
' P https://m.edsoo.ru/7f41c97c
KOJICOaHMS
MexaHn4eckue u
2.2 3JIEKTPOMArHUTHEIE 5 1 0 bubmorexa [JOK
' P https://m.edso0o.ru/7f41c97c
BOJIHBI
bubnunorexa LIOK
2.
3 Onruia 10 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH

OTHOCHUTCIIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazaeny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOU 6 0 0 bubnunoreka LIOK

' ONTUKU https://m.eds00.ru/7f41c97c
bubmnoreka IIOK

4.2 Crpoenue atoma 4 0 0 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK

4.3 ATOMHOE 51pO 5 0 0 https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU 7 1 0 bubnmnoreka [HOK
' ¥ acTpopU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 0 0 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuectBo yacos
JIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KounTtpoJbHbie IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
®dusnka — HayKa O MPUPOJIE. bubnmnoreka [HOK
Hayunble MeTo b TO3HAHUS 1 0 0 05.09.2024 https://m.edsoo.ru/ff0c32e
OKPYKAKOLIEro MUPa 2
Ponb 1 mecTo ¢usuku B
OPMUPOBAHUHT
g)OBp GMI;HHOfI Hay4YHOU bubnnorexa LHOK
P i 1 0 0 06.09.2024 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MPAKTUIECKON JACSITeTLHOCTH B
JI0IeN
Mexannueckoe IBHKEHUE.
OTHOCHUTENLHOCTh bubnunorexa LIOK
MEXaHNYECKOTO JBHKEHHUS. 1 0 0 12.09.2024 https://m.edsoo.ru/ff0c350
IMepemenenue, CKOpOCTb, 8
YCKOpEHUe
PABHOMEDHOE but6mmorekxa [IOK
P . 1 0 0 13.09.2024 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHHOE JIBIDKCHUE 0
PaBHOyCKOpEeHHOE bubnmoreka [JOK
19.09.2024
MPSMOJIMHEITHOE IBUKEHHUE 1 0 0 https://m.edsoo.ru/ff0c372



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

€

CBo0OogHOE ITaficHUE.

but6mmoreka [IOK

6 YckopeHnue cBOOOHOTO 20.09.2024 https://m.edsoo.ru/ff0c39c
HaacHUs C
KpuBonunelinoe 1BUKEHHE. bubnuorexa LIOK

7 JIBIkeHue MaTepruaIbHOM 26.09.2024 https://m.edsoo.ru/ffOc3ad
TOYKH 110 OKPY>KHOCTH a
[IprHIHAIT OTHOCUTENBHOCTH
T'amunesa. MnepnuainHbie Bubmorexa IIOK

8 ' p . 27.09.2024 https://m.edsoo.ru/ffoc3be
cucreMsl orcyera. [lepBalii 3
3akoH HproToHa -
Macca tena. Cuina. [punnun
cynepro3niu cuii. Bropoit Bubmuorexa IIOK

9 yrep ’ p 03.10.2024 https://m.edsoo.ru/ff0c3be
3aKkoH HproToHa s 8
MaTepuaIbHOU TOUKH -
Tperuit 3akoH HeroToHa 1iis Brbmrorexa LIOK

10| P 04.10.2024 | nhttps:/m.edsoo.ru/ff0c3be
MaTepuaIbHBIX TOYEK 3
3aKOH BCEMUPHOTO
Tsarorenus. Cuiia TSHKECTH Bubmuorexa LIOK

11 ’ ’ 10.10.2024 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTb =
Cuia 0CTH. 3aKOH bubmorexa LIOK

12 YHPYFOCTH. 11.10.2024 | https:/m.edsoo.ru/ffoc3el
I'yka. Bec Tena 8

13 | Cua tpenus. Kosdduument 17.10.2024 | Dbromorexa [OK

https://m.edsoo.ru/ffOc3f7



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

tpenust. Crna 6
CONPOTHUBIICHHUS TIPU
JIBMKCHHUH Tela B dKUIKOCTH
WJIH Ta3e
ITocrynarenbHoE U
BpallaTelbHOE ABUKECHHUE
agCOHIOTHO TBEPAOIO Tena. bubnnorexa LHOK
14 18.10.2024 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. I11neuo cuisl. 6
VYcioBus paBHOBECHUS -
TBEPJIOTO TENA
Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBI
MaTepHualbHbIX TOUEK. bubmmorexa TIOK
15 24.10.2024 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3aKoH 5
COXpaHEHUS UMITYJIbCa.
PeakTuBHOE IBMKEHHUE
PaboTa ¥ MOIITHOCTH CHITBI.
Kunernueckas sHeprus bubnuoteka [JOK
16 | maTepuaTbHOW TOYKH. 25.10.2024 https://m.edsoo.ru/ff0c450
Teopema 06 n3MEeHEHUH 2
KMHETUYECKON SHEPrUu
[loTeHumanbHast SHEPTHUSL.
[ToreHmanbHas SHEPTUst
. bubnunoreka LIOK
17 | YPITO ACOPMHPOBAHHOH 07.11.2024 https://m.edsoo.ru/ff0c461

npyxuHbl. [loTeHnmanbHas
SHEPTHs Tella BOJIU3U
MOBEPXHOCTU 3eMIIH

a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEHIUAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUH CUCTEMBI Tel. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruun

08.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478
C

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHUYECKOH SHEPTHUHU Telia
Ha TIPUMEpPE PaCTSHKECHUS
PE3UHOBOTO JKI'yTa»

14.11.2024

20

KonTponbhas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

15.11.2024

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
neuxenue. Audpdysus

21.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BellecTsa. Moaenu
CTPOEHUS Ira30B, KUIKOCTEH
U TBEPABIX TEI

22.11.2024



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

Macca monexy:t.
KommuecTBOo BemiecTna.
ITocrosinHast ABorazipo

28.11.2024

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

29.11.2024

25

Uneansuerii raz B MKT.
OcnoBHoe ypaBHeHue MKT

05.12.2024

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4fd
e

26

AOcoioTHas TeMIiepaTypa
KakK Mepa CpellHein
KMHETUYECKON SHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHeHnue Menzeneena-
Knaneipona

06.12.2024

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlambToHa. ["a3oBbIc
3aKOHBI

12.12.2024

28

JlaGopaTtopHnast pabota
«Hccnenosanue
3aBUCUMOCTH MCKIY
rapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTO razay

13.12.2024

29

N3onporieccrl B uaeaaibHOM
rase u ux rpaduyueckoe
MNpEaACTaBJICHUC

19.12.2024

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c570
e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

BnytpeHnHss sHeprus
TEPMOJIUHAMUYECKOMN
CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuectBo

bubnunoreka LIOK

30 20.12.2024 https://m.edso00.ru/ffoc595
TEIUIOTHI U padoTa. 5
BHyTpenHsis sHeprus B
0JTHOATOMHOTO HJI€aJIbHOTO
rasa
bubnuorexa [JOK
31 | Bwunsl Teruonepenaun 26.12.2024 https://m.edsoo.ru/ffoc5c3
6
VY nenpHas TEMI0EMKOCTh
Bemectsa. KommuectBo bubanoreka LIOK
32 | TemioTH Npu 27.12.2024 https://m.edsoo.ru/ffoc5c3
TEIIoNepeIaye. 6
AnrabaTHBIN mporecc
IlepBblii 3aK0H
33 | TEPMOAMHAMMKH H €ro 09.01.2025 bu6muoreka [JOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
U30Ipoleccam
HeoGpatumocTs nporieccoB bu6muoreka [JOK
34 | B npupone. Bropoii 3akon 10.01.2025 https://m.edsoo.ru/ff0c623
TEPMOIMHAMHUKHI 0
. bubnmorexa LIOK
IT KII
35 pHHHH]} aericrai n KILT 16.01.2025 https://m.edsoo.ru/ff0c600
TEIJIOBOM MAallluHBI 3
36 | Iuxkn Kapno u ero KI1/I 17.01.2025



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

DKoJIorHu4YecKre mpooIeMbl

37 23.01.2025
TETUIOIHEPTETHKH
O06o06marmuii ypok bubnuorexa [JOK
38 | «MonekymnspHas pusmka. 24.01.2025 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAMHAMUKI 8
KontponbsHas padora o
teMe «MoiekynspHas bubamorexa LIOK
39 30.01.2025 https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOIUHAMUKI
[TapooGpa3zoBanue u bubnmnoreka [HOK
40 | xonpgencamus. Vcnapenue u 31.01.2025 https://m.edsoo.ru/ff0c63b
KUTICHHE 6
AOcomoTHas U bub6anoreka IIOK
41 | oTHOCHTENbHAs BIAXKHOCTh 06.02.2025 https://m.edsoo.ru/ff0c64d
BO3/1yxa. HaceleHHbIi map 8
TBépnoe Teno.
Kpucrannuueckue u
amopHbIe Tena. bubmuoteka [IOK
42 | AHH3OTpPOTHS CBOWCTB 07.02.2025 https://m.edsoo.ru/ffOc65f
Kkpucramios. JKugkue 0
kpucrauibl. CoOBpeMeHHbIE
MaTepHabl
[InaBnenue n
KpHUCTaTU3aIus. Y aebHast bubmmorexa [JOK
43 13.02.2025 https://m.edso0.ru/ffoc670

TETJIOTA TUTABJICHUS.
Cyb6numarus

8



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

YPaBHCHI/IC TCIIJIOBOTO

bubnunorexa LIOK

44 14.02.2025 https://m.edso00.ru/ff0c682
Oaanca 0
DJneKkTpusanus Ted.
DnekTpuueckuii 3apsia. [[sa bubmorexa I[JOK
45 20.02.2025 https://m.edsoo.ru/ffOc6bc
BUJIA SJICKTPHYCCKUX c
3apsoB
[TpoBOIHMKH, TUIIEKTPUKH
u Ir)[onynpOBOILHI/IKI/I. 3T£(OH bubmorexa LOK
46 21.02.2025 https://m.edsoo.ru/ffOc6bc
COXPAHCHHUS DJICKTPUICCKOTO c
3apsiaa
B3aumoneiicTBue 3apsios. bubnmnoreka [JOK
47 | 3axon Kynona. ToueuHsrii 27.02.2025 https://m.edsoo.ru/ffOc6ce
DIIEKTPUYUECKHIA 3aps/T 4
Hanpsxénnocts
AIEKTPUUYECKOTO TIOJIA. bubnmnoreka [JOK
48 | TlpuHIWI Cyneprno3uIuu 28.02.2025 https://m.edsoo.ru/ffOc6df
SIEKTPUIECKHX MOJIEM. 2
JIvHMM HANIPSYKEHHOCTH
PaGoTa cun
AIEKTPOCTATHYECKOTO TTOJISL. bubmorexa [JOK
49 06.03.2025 https://m.edsoo.ru/ffOc6f0
IMorennuain. Pa3zHocts 0
MOTEHIINAJIOB
[TpOBOAHWKY M TUIICKTPUKH
B SHerpOCTaTI/IieCKOM Eone. bubmorexa [JOK
50 07.03.2025 https://m.edsoo.ru/ff0c701

Juanektpudeckast
MIPOHUIIAEMOCTD

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DJIEKTPOEMKOCT.
Konpaencarop

13.03.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0c712
6

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa

14.03.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGopaTtopHnast pabora
"Usmepenue
BIIEKTPOEMKOCTH
KOHJIeHcaTopa"

20.03.2025

54

[TpuHIMD AEHCTBUS U
pUMEHEHNE
KOH/ICHCAaTOPOB,
KOIMPOBAJIBLHOTO alapara,
CTPYHHOTO NIPUHTEPA.
DNeKTpocTaTHIECKast
3amuTa. 3a3eMIICHIE
ANIEKTPONPUOOPOB

21.03.2025

55

DIEKTPUUYECKHI TOK,
YCJIOBUS €0
CYILIIECTBOBAHUS.
[TocTostHHBINM TOK. Cuna
Toka. Hanpsxenne.
Conportusnenue. 3akoH Oma
JUISL y9acTKa enu

10.04.2025

56

ITocnenoBarenpHOE,
napajuieIbHOE, CMEIaHHOE

0.5

11.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabora
«M3y4yeHne cMenanHoro
COCIMHEHUS PE3UCTOPOBY

o

57

Pabora 1 MOIIHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyins-Jlenna

17.04.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma aJis MOTHOM
(3aMKHYTOM) JI€KTPUUECKON
uenu. Kopotkoe 3ambIKaHue.
JlaGopaTtopHnas pabota
«M3mepenne J/1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COITPOTHBIICHUS

0.5

18.04.2025

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae
0

59

DJIeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB.
3aBUCHMOCTD
COTIPOTUBIICHUS METAJIJIOB OT
TEeMITepaTypHI.
CBepXIpoBOAUMOCTh

24.04.2025

60

DIIEKTPUUECKUI TOK B
Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITy4YKOB

25.04.2025

61

[TonynpoBOIHUKY, UX
COOCTBEHHAs M IPUMECHast
npoBOaAUMOCTh. CBOMCTBA

15.05.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

p—~n-nepexona.
ITonynmpoBOXHUKOBBIE
IPUOOPHI

DIIEKTPUUECKHUI TOK B
pacTBOpax M pacruiaBax

but6mmoreka [IOK

62 | SIEKTPOIHTOB. 16.05.2025 https://m.edsoo.ru/ff0c82b
DNEKTPOIUTHYECKAS a
JUCCOLMAIUS. DICKTPOIH3
DIIEKTPUUYECKHI TOK B ra3ax.
CamocTosTebHbIN 1 bubmmorexa [IOK
63 . 22.05.2025 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITeNIbHBIN pa3psi. o
Monnus. [Tnazma a
OnexTpuueckue npuOopsl U
yCTpOMCTBa U UX bu6muoreka [JOK
64 | mnpakTHuYecKoe NpPUMEHEHHE. 23.05.2025 https://m.edsoo.ru/ffOc86f
[TpaBuna TeXHUKH c
0e30macHOCTH
. bu6anoreka IIOK
65 Obobmaroutii ypok 22.05.2025 https://m.edSO(I)_.Iru/ffOCSSb
«DNEKTPOIUHAMUKA)» o
KonTponbhas pabota no
TeMe «IJIEKTPOCTATHKA.
ITOCTOSIHHBIN JIEKTPUYECKU I bubnuotexa [JOK
66 | Tox. TOKM B pa3inu4HbIX 23.05.2025 https://m.edsoo.ru/ff0c8a8

cpenax» /Beepoccuiickas
npoBepouHas paboTa npu
MIPOBEICHUH Ha OyMaKHOM

a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

HOCHUTEIEe
Pe3epBHbIi ypoOK. bubmmoreka [JOK

67 | KoutponpHas pabora o 1 15.05.2025 https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpoIHHAMHUKA" 6
Pe3epBHbIit ypoOK. bubmuorexa [IOK

68 | OO6o6maromuii ypok mno 1 16.05.2025 https://m.edsoo.ru/ff0c8f6
temam 10 xmacca ¢

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne KoauvecTBo yacoB
DJIEKTPOHHbBIE
Hara uudposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcbl
n
[TocTosiHHBIE MAarHUTBI U X
B3aUMO/ICHICTBHUE.
MaruuTHoe nosie. Bexrop bubmmorexa [JOK
B ’ 1 0 0 03.09.2024 https://m.edsoo.ru/ff0c977
MAaroMTHOW MHAYKIHH. 8
JIvHMM MarHUTHOM B
WHIYKIAH
MaruauTHO€ noJie
MMPOBOJHUKA C TOKOM. OTIBIT b K
posox ! 1 0 0 05.09.2024 nommorexa O
Opcrena. Bzaumoseiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
JlabopaTopHas pabota Bu6 110K
HOJIMOTEeKA
N3yuenne ma oro 10.09.2024
(VISYHCHHE MATHITHOT 1 0 1 https://m.edsoo.ru/ff0c98fe
IIOJIA KaTylIKHU C TOKOM)»
JlelicTBME€ MarHUTHOTO TOJISI
Ha IMPOBOJHHUK C TOKOM.
Cuna Amriepa. bubnmnoreka [JOK
JlaboparopHast pabota 1 0 1 12.09.2024 https://m.edsoo.ru/ffOc9ac
«MccnenoBanue AeiCTBUS 0
IIOCTOSIHHOI'O MariuTa Ha
paMKy ¢ TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

JlelicTBuE MarHuTHOTO TOJISt
Ha JBUXKYIIYIOCS
3apsuKeHHYIo yactuily. Cuna
Jlopenna. PaGoTa criibl
Jlopenua

17.09.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOc9df
4

DneKTpoMarHuTHas
unaykuus. [TotTok BekTopa
MarHuTHON unaykuuu. I1C
WHJYKUUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

19.09.2024

JIaGoparopHas paboTa
«MccnenoBanue sBICHUS
3JIEKTPOMArHUTHON
WHTYKITHFD)

24.09.2024

bu6anoreka LIOK
https://m.edsoo.ru/ff0cal5
0

NunykTuBHOCTS. SIBIIEHUE
camonHaykuu. 3J1C
CaMOMHAYKIMU. DHEPTHUs
MAarHUTHOTO TIOJIST KaTyIITKH
C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

26.09.2024

bubanoreka LIOK
https://m.edsoo.ru/ff0ca60
0

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
JJEKTPOMAarHuTHl,
JNEKTPOJBUIaTENb,
YCKOPUTEIIN IEMEHTaPHBIX

01.10.2024



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

YaCTHULl, THOAYKIIMOHHAA
I1I€4Yb

Oo6o06maromuii ypox
«MarHuTtHOe 1oJIe.

but6mmoreka [IOK

10 03.10.2024 https://m.edsoo.ru/ff0cab8
DneKTpoMarHuTHas )
AHIYKIAS N
KonTponbHas padora no
Teme «MarauTHoe 1oJjie Bubmorexa ITOK
11 ' 08.10.2024 https://m.edsoo.ru/ff0cad5
DneKTpoMarHuTHas 8
AHIYKIAS N
CB00OOIHBIE MEXaHUYECKHUE
koseOaHus. 'apmoHnyeckue Eubs 1IOK
HOJIMOTEKA
12 . 10.10.2024
Konebamma. VpasHeHHe . 0.10.20 https://m.edsoo.ru/ffOcaf06
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparenue suepruu
JlabopaTtopHas pabota
«HccnenoBanue
13 3aBHCHMOCTH nepflona 15.10.2024
MaJbIX KoJiebaHui rpy3a Ha
HHUTHU OT IJIMHBI HUTH U
MAaccChI Tpy3a»
KonebarenbHbIi KOHTYD.
CBo0OoHEBIE
DJIEKTPOMArHUTHBIE bubmorexa LIOK
14 P 17.10.2024 https://m.edsoo.ru/ff0ch82

K0JIe0aHUs B UI€aIbHOM
KoJe0aTeIbHOM KOHTYDE.
AHaorus Mexmay

0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/ISI 3HepI‘I/II/I B
HJIcaIbHOM KOJIeOaTSIbHOM
KOHTYpE

22.10.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c
4

16

[Ipencrasnenue o
3aTyXxaroumx KoJIeOaHusIX.
BriHyX1eHHBIE
MEXaHUYCCKHE KOJICOaHNs.
Pe3onanc. BeinyxneHnbie
3J€KTPOMAarHUTHbHIE
KoJieOaHMs

24.10.2024

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IlepeMeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNE
CWJIBI TOKA W HAIIPSIKEHUS

07.11.2024

bubanoreka LIOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBoO, nepenaya u
norpebyeHue
AJIEKTPUYECKON SHEPTUU

12.11.2024

19

YerpolictBo U
MPaKTUYECKOE IPUMEHEHUE

14.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc32



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepeaq

|

20

DKOJOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynbprypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPIUH B
MIOBCE/THEBHOM KU3HH

19.11.2024

21

MexaHuuyecKkre BOJIHBI,
YCIIOBUS PacIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBIL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

21.11.2024

bu6anoreka LIOK
https://m.edsoo.ru/ffOccab
4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

26.11.2024

bubanoreka LIOK
https://m.edsoo.ru/ffOcccO
c

23

DNEeKTPOMarHuTHbIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[ITkaya a3neKTpOMarHUTHHIX
BOJIH

28.11.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIBI paIUOCBSI3U U
TeaeBHAcHU. Pa3zBuTne
CPEACTB CBS3H.
Pagnomnokanus

03.12.2024



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonrponsHas pabora

bubnunoreka LIOK

25 «Konebanust 1 BOJHBD» 05.12.2024 https://m.edsoo.ru/ffOcc6f8
IIpssMmonuneHOe
pacnpocTpaHeHHE CBETA B bu6muoreka [IOK

26 | ODHOPOAHOI cpene. 10.12.2024 https://m.edsoo.ru/ffocd35
ToueyHbIii KICTOUHKK CBETA. 0
JIyu cBera
OTtpakeHue cBeTa. 3aKOHbI
OTpakKCHHUS CBETA. bubmorexa LOK

27 . 12.12.2024 https://m.edsoo.ru/ffOcd4e
[TocTpoenue nzobOpaxeHui 0
B IUIOCKOM 3€pKaJie
[Ipenomienne ceera.
[TonHOE BHYTpEeHHEE bubnmnoreka [JOK

28 | orpaxenue. [IpenenbHbIi 17.12.2024 https://m.edsoo.ru/ffocd7f
yTOJI TOJTHOTO BHYTPEHHETO 6
OTpaKeHHUS
JlabopaTopHas pabota bubnmnoreka [JOK

29 | «M3mepenue mokazarens 19.12.2024 https://m.edsoo.ru/ff0cd67
MIPEIOMIICHUS CTEKIIa) a
JIunzsl. [locTpoenue
n300pakeHul B JIMH3E. bubmorexa [JOK

30 N 24.12.2024 https://m.edsoo.ru/ff0cdd1
dopmysa TOHKOH JIMH3HL. .
YBenuueHue JIuH3bI a
JlabopaTopHas pabota

31 «HccnenoBanue CBOMCTB 26.12.2024

M300paXEHUI B TUH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera.
CII0XXHBII cocTaB 0€lIoro

32 | cBera. LIBer. JlabopaTopHas 09.01.2025
pabora «HabmroneHue
JUCTIEPCUU CBETA)
WuTepdepennys ceera. bu6nuoreka [JOK

33 | Judpakuus ceeta. 14.01.2025 https://m.edsoo.ru/ffOced2
JudpakuronHas pemeTka 2

34 ITonepedHOCTh CBETOBBIX 16.01.2025 bubnmnorexka HOK
BoJiH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpsI U

35 | ycTpoiiCcTBa M YCIIOBUS UX 21.01.2025
0€301acHOr0 MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU bubmorexa HOK

36 . 23.01.2025 https://m.edsoo.ru/ff0cf86
[ToctynaTel cnennaibHOM 5
TEOPUHU OTHOCUTCIIBHOCTU N
OTHOCHTENBHOCTH

37 OJTHOBPEMEHHOCTH. 98.01.2025 bubnmnoreka [JOK
3aMeITIeHne BPEMEHH U https://m.edsoo.ru/ff0cfa42
COKpalIeHHEe JUTUHbI
OHeprusi ¥ UMITyJIbC

38 PENSATUBUCTCKOM ‘—IaCTI/IHVI)I. 30.01.2025 bubmmorexa [JOK
CBs3b MaCChI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOS

39 | KoutponbHas pabota 04.02.2025 bubnuorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [1nanka.

but6mmoreka [IOK

.02.202
40 DHeprus U UMIyibC GpoToHa 06.02.2025 https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE
bubnuorexa [JOK
41 | doroaddexra. OmbiTer A. T 11.02.2025 https://m.edsoo.ru/ffocffca
CroneroBa
3akonHsl PoTorddexra.
Yy aBHeH(EIe Sﬁ?;i)lTeﬁHa IS Bubmoreia HOK
42 p 13.02.2025 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanuia» potodddexra -
JaBnenue cera. OnbiThl 1. but6mmoreka [IOK
43 | H. JIebeneBa. XIMHUUECKOE 18.02.2025 https://m.edsoo.ru/ff0d04a
nelicTBHE CBETa 6
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
44 | dorosnemeHT, HOTOIATUHK, 20.02.2025
coJiHeuHas Oartapes,
CBETOMO/T
Pemenue 3anau mo teme but6mmoreka [IOK
45 «DJEeMEHTHI KBAaHTOBOI 25.02.2025 https://m.edsoo.ru/ff0d030
OTITHK 2
Monpens aToma TomcoHa. but6mmorexa [IOK
46 | OmbiTel Pesepdopaa o 27.02.2025 https://m.edsoo.ru/ff0d091

PaCCECAIHNIO O-4aCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

IInanerapnas mozens aroma

but6mmoreka [IOK
47| Moctynaret bopa 04.03.2025 https://m.edsoo.ru/ff0dOafa
N3nydenue u norionieHue
OTOHO epexojie
48 g)ToTM: ¢ otoro ypons 06.03.2025 | DuomiorekaLlOK
! ypv A https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha apyroi. Buabl
CIIEKTPOB
BostHOBBIE CBOICTBA
yacTtuil. Bonnsl ge bpoiins. bu6nunorexa [IOK
49 | KopmycKyJsipHO-BOJTHOBOM 11.03.2025 https://m.edsoo.ru/ffod0ca
nyanu3M. CIIOHTaHHOE | 8
BBIHYXKJICHHOE M3TyYCHHE
OtkpsiTHE
PaanoakTUBHOCTU. ONBITHI bubanoreka LIOK
50 | Pesepdopna o 13.03.2025 https://m.edsoo.ru/ff0d0fd
OIIPEAEIIEHNIO COCTaBa 2
PaMOAKTUBHOTO U3TyYCHHS
CaoiictBa anba-, 6era-,
51 | TaMMa-M3IydeHHA. Brnusiaue 18.03.2025
PaMOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI
OTKpBITHE IPOTOHA U
HelTpoHa. M30Toms!L. bu6muoreka [JOK
52 | Aunwda-pacnan. 20.03.2025 https://m.edsoo.ru/ff0d116

DJIEKTPOHHBIN U
MTO3UTPOHHBIN OeTa-pacra.

2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

I'amma-uznydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbiit peaktop.
[Tpobnembl, MepcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI
AJIEPHON YHEPIETUKU

25.03.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeToap1 HaOJIIOICHUS U
perucrpamnuu
AIIEMEHTAPHBIX YACTHII.
Kpyrastii cton
«DyH1aMeHTaIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3MYECKOI KapTHUHBI
MUpPa»

08.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e3
8

55

Oranel pa3BUTHUSA
actpoHomuu. [IpukiagHoe n
MHPOBO33PEHUYECKOE
3Ha4YEeHHE aCTPOHOMMH. Bug
3Bé3HOrO HeOa. Co3Be3 s,
SpKHE 3BE3/bI, TUNIAHETHI, UX
BUJIUMOE JIBUYKEHUE.
Conneunas cucrema

10.04.2025

56

Counune. Conneunas
aKTUBHOCTb. VICTOUHHK

15.04.2025



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

sHepruu CoJiHIA U 3BE3]

57

3BE311bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJIaBHOU
I10CJIEJ0BATEIbLHOCTH.
Bnytpennee ctpoenue
3B&311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKACHUU U
sBomtounu CoJiHIA U 3BE3]T

17.04.2025

58

Muieunsiii [1yte — Hama
TI'anaktuka. Ilonoxenune u
nBrxenne ColHIa B
TI'anaktuke. I'agakTUKH.
UYEpHble ABIPHI B s11pax
rajlakTUK

22.04.2025

59

Bcenennas. Paz6eranue
rajaktuk. Teopus
Bospmioro B3peiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

24.04.2025

60

Heperennsie npo0iaembl
aCTPOHOMHUU

29.04.2025

61

KonrtponbHas pabora
«JIEMEHTBI aCTPOHOMUH U
acTpo(U3UKI»

06.05.2025




62

O6o06maromuit ypok. Poib
(bU3MKU ¥ aCTPOHOMUH B
SKOHOMHMYECKOH,
TEXHOJIOTHYECKOM,
COLIMAILHOM U DTUYECKOU
chepax nesaTeaTbHOCTH
YyejoBeKa

13.05.2025

63

O606maromuit ypok. Poib
1 MeCTO (PU3HKHU U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

13.05.2025

64

O6o06maromuit ypok. Pomib
¢buznyeckoil Teopun B
(dhopMUpOBaHUH
MPEJICTaBICHUMN O
¢bu3nueckoil KapTuHe MUpa

15.05.2025

65

O6o06maromuit ypok. Mecto
(bu3nyeckoil KapTUHbBI MHpa
B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O
pupoe

15.05.2025

66

PesepBHBIil ypoOK.
MarnuTHO€ nosze.
DJIeKTpOMarHuTHast
WHIYKIUS

20.05.2025




67

PesepBHblii ypok. OnTuka.
OCHOBBI CIELIMATILHOM
TEOPUH OTHOCUTEIBHOCTU

20.05.2025

68

Pesepusiii ypok. KBantoBas
¢dusnka. DIeMeHTHI
aCTPOHOMHH U acTPOPUUKU

22.05.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBILEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



