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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHS Ha YpPOBHE cpemHero obmiero o0Opa3oBaHHS pa3paboTaHa Ha OCHOBE
TIOJIOXKEHNH ¥ TPeOOBaHUH K pe3ynbTaTaM OCBOSHHSI OCHOBHOH 00pa3oBaTenbHOM nporpammel, npeacrasieHHsx B @I'OC COO,
a Take ¢ ya€ToM denepanbHON pabodel mporpaMMbl BOCITUTAHMS M KOHIETIIIMN MperofaBaHusl yaeOHoro npeamera «Dusmkar
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuy, peann3yonx OCHOBHEIE 00pa30BaTeNIbHbIE TPOrPaMMBI.

CozmepxkaHue mpOrpaMMbl 10 (H3HKE HANpaBlIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOH KapTHUHBI MHpa
obyqatomuxcst 10-11 knaccos npu o0ydeHnu ux ¢usuke Ha 6a30BOM YpOBHE HA OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOAXO/A.
[Iporpamma mo ¢usuke coorBercTByeT TtpeboBanmssM PIOC COO k mIaHUPYeMBIM JIMYHOCTHBIM, IPEIMETHBIM U
MeTalpeIMETHBIM pe3ylIbTaTaM O0YdeHHs], a TAKXKE YIUTHIBACT HEOOXOOUMOCTD peaH3aluyil MEXIIPEIMETHBIX CBsI3eH (DU3UKH C
€CTEeCTBEHHO-HAYIHBIMH YI€OHBIMH NIpeIMeTaMH. B Hel onpenensiorcss OCHOBHBIE IIeNU M3YydeHUs ((U3UKK Ha YPOBHE CPEHEr0
obmero o0pa3oBaHUsI, IUIAHUPYEMBIE pe3yIbTaThl OCBOSHHS Kypca (PM3HKH: JIMYHOCTHBIE, METalpeIMeTHbIe, ITpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma 1o ¢u3nKe BKITIOYACT:

®  IUIAHUpYEMBIE Pe3yNbTaThl OCBOSHMS Kypca (M3HKH Ha 6a30BOM ypOBHE, B TOM YHCIIE TPEAMETHBIE Pe3YIbTaTHI IO

rojam o0ydeHus;

e  cozepkanHue yueOHoro npeaMera «Pu3nka» Mo rogaM oOydeHHs.

®u3nka kKak Hayka o HanOosee OOIIMX 3aKOHAX MPHPOJBI, BEICTYNAs B Ka4eCTBE ydeOHOro mpenMera B IIKOJIE, BHOCUT
CYIIECTBEHHBI BKJIAJ B CHCTEMY 3HaHMH 00 okpyxkatomem wmupe. LkonbHBINH Kypc (QU3UKM — CHCTEMOOOPa3yIOIIUH IS
€CTECTBEHHO-HAYJHBIX YYEOHBIX NPEIMETOB, ITOCKONBKY (M3MUECKHEe 3aKOHBI JIeKaT B OCHOBE IMIPOIECCOB W SIBIICHHI,
H3y4aeMbIX XuMHel, Ouonoruei, ¢usmdyeckod reorpagpueldl m acrtpoHommueil. lcronb3oBaHMEe W aKTHBHOE HpHMEHEHHE
(U3MYECKUX 3HAHUI ONpeNenseT XapakTep W pa3BUTHE pPa3HOOOPa3HBIX TEXHONOTMH B cdepe IHEpreTHKH, TpaHCIIOpTa,
OCBOEHHMSI KOCMOCA, TIOJYyUeHHUs] HOBBIX MaTepPHAJIOB C 3aJIaHHBIMH CBOMCTBaMH U Jpyrux. V3ydeHne Qu3uky BHOCHT OCHOBHOI
BKJIa] B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 0Oy4aromuxcs, B GOpMHUpOBaHHE YMEHUI MPUMEHSATh Hay4HBIH
METO]I IIO3HAHUS ITPU BHITTOHEHUH UMH Y4eOHBIX HCCIIeOBaHUM.

B ocHOBy Kkypca (U3MKM IS YPOBHS CpEOHEro OOIIero oOpa3oBaHMs IOJOXKEH psJ HWIeH, KOTOphIE MOXKHO
paccMaTpuBaTh KaK MPHUHIIUIIBI €T0 TIOCTPOSHUSL.

Hoes yenocmnocmu. B COOTBETCTBUM € HEll Kype SBIISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH CONCPKUT MaTepHall U3 BCEX
pa3nenoB (pU3NKHM, BKIIOYACT KAK BOIPOCHI KIACCHYECKOH, TaK U COBPEMEHHON (QU3HUKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEH Marepwan Kypca (GU3NKH OObEAMHEH BOKPYr (QH3HYECKHX TEOPHH.
Benyumm B kypce sBisieTcs popMHUpOBaHHE NPEJCTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepHH, BEILECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusaiys npenrnonaraeT HCHOIb30BAHME T'YMaHHUTapHOrO MOTEHLHMANa (DU3HYECKOIt
HayKH, OCMBICICHHE CBSI3M Pa3BUTUS (U3MKHM C Pa3BUTHEM OOILIECTBA, a TAKXKE C MUPOBO33PEHUCCKHMH, HPAaBCTBEHHBIMU U
9KOJIOTMYECKMMH IPOOJIeMaMu.

Hoes npuxnaonoii nanpasiennocmu. Kypc QU3MKK mpeanonaraeT 3HaKOMCTBO C LIMPOKMM KPYroM TEXHHYECKHX U
TEXHOJIOTMYECKUX MPUII0KEHUIM N3yYE€HHbIX TEOPHUil U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHUS DJIEMEHTOB COACP)KAHUs, MOCBAIIEHHBIX SKOJOTHMYECKHM
npo0nemMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C DPa3BUTHEM TEXHMKM W TEXHOJIOTHH, a Takke OOCYXKACHUs HpolieM
PalLOHAIBHOrO IPUPOJIONOIb30BaHMUS M AKOJIOTHYECKOl 6e3011acHOCTH.

Crep)KHEBBIME AJIEeMEHTaMHU Kypca (U3HKU Ha ypOBHE CpefHEro oOIiero oopa3oBaHusl SBISIOTCS (H3UYECKUE TCOPUH
(popmupoBaHue NPeaCTaBICHHUI O CTPYKTYPE MOCTPOCHUS (PU3MIESCKOI TEOPUH, pOiU (PyHIaMEHTAaIbHBIX 3aKOHOB U MIPUHIIUIIOB
B COBPEMEHHBIX IIPE/ICTABICHUIX O IPUPOAE, IPAHHULAX NPUMEHUMOCTH TEOPHH, UL ONMCAHKs €CTECTBEHHO-HAYYHBIX SBJICHUH
U TIPOLIECCOB).

CHCTEMHO-IESATEIBHOCTHBIM  HOAX0M B Kypce (U3MKM pealu3yeTrcss Mpexae BCero 3a C46T OpraHu3aluu
9KCIEPUMEHTANIBHOH JiesiTebHOCTH oOyuatomuxcs. Jlins 0a30Boro ypoBHS Kypca (M3MKH — 3TO HCIOJNB30BAaHUE CHUCTEMBI
(pOHTANIBHBIX KPaTKOBPEMEHHBIX IKCIEPUMEHTOB M JIAOOPATOPHBIX paboT, KOTOpbIE B MporpamMme no ¢usuke 00beAMHEHBI B
O0LIMIA CIIMCOK YYEHHYECKHX MPAKTUYECKUX paboT. BriaeneHue B yka3aHHOM nepeyHe J1abopaTopHbIX padoT, IPOBOAUMBIX JUIs
KOHTPOJIS U OLICHKH, OCYILECTBISETCS YYaCTHHKAaMU 00pa3oBaTEIbHOrO MpoLecca UCXOAs U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHaleHus: kaOunera ¢usuku. IlIpum 3TOM obecreunBaeTcs OBJaJACHUE OOYYAIOIIMMHUCS YMCHUSIMH IPOBOIUTH KOCBEHHbBIE
U3MEPEHUs], UCCIIeJOBAHNS 3aBUCUMOCTEN (PU3MUYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIBITOB IO TPOBEPKE NPEATIOKEHHBIX THIIOTES.

bonbiioe BHMMaHuE yHenseTcsl pELICHUI0 pacd€THBIX M KadeCTBEHHbIX 3azad. llpum aTtoM ans pacu€THeIX 3ajad
MPHOPUTETOM SIBJISIFOTCS 337a4d C SIBHO 3aJaHHON (DU3MYECKOH MOJENbIO, MO3BOJAIONIME NMPUMEHATh M3Y4YCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOIO paszena Kypca, TaK W MHTETPHPYsS 3HAHMS U3 PasHbIX pa3fesoB. [l KauecTBEHHBIX 3ajay
MPHOPUTETOM SBISIOTCS 3a/laHus Ha OOBSCHEHWE NPOTEKaHWs (U3MYECKHMX SBICHUH M INPOLECCOB B OKPYXKAIOLICH JXHM3HH,
TpeOyromiue BbIOOpa HU3MIECKOI MOJIEIIH JUISl CHTYAIlMH IPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHalbHO-TEXHHYECKOMY OOECIeueHHIo yd4eOHOro mpoiiecca
0a30BbIil ypOBEHb Kypca (M3MKM Ha YPOBHE CpEAHEro oOuiero oOpa3oBaHHs JODKEH H3Y4aThCsl B YCIOBHSX MPEIMETHOTO
KaOuHeTa (PU3KUKY WU B YCIOBHUAX HHTETPUPOBAHHOTO KaOMHETa MPEMETOB €CTECTBEHHO-HAYYHOr 0 IMKIa. B kabuHeTe pu3nku
JIOJDKHO OBITH HEOOXOMUMOE JIabopaTOpHOE 00OPYIOBaHUE IJISl BHIMOMHEHHS YKa3aHHBIX B MPOrpaMMe MO GU3UKE YICHHUECKUX
MPAKTUIECKUX padoT U IEMOHCTPALMOHHOE 000pYIOBaHHE.



JleMoHCTpaIioHHOe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUM C TMPUHIIMIIOM MHHUMAIBHOM JIOCTATOYHOCTH H
o0ecrieurnBaeT MOCTAaHOBKY NIEPEUNCIICHHBIX B MPOrpaMMe N0 (PU3MKE KITFOUEBBIX JIEMOHCTPAIMN JUTS CCIIEOBAHUS U3y9aeMBbIX
SIBIICHU ¥ TIPOIIECCOB, SMIUPUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHUX MPUMEHECHHUH.

JlabopatopHoe 000pyaOBaHHE ISl YICHHYECKAX MPAKTHUECKAX paboT GOPMHUPYETCS B BHJIC TEMATUIECKIX KOMIUIEKTOB
1 obecrieunBaeTcs B pacuére ONHOrO KOMIDIEKTa Ha JBYX oOyJaronmxcs. TeMaTWdecKre KOMIUIEKTHI JIabopaTopHOro
000py/IOBaHHS JTOJDKHBI OBITh ITOCTPOCHBI Ha KOMIDIEKCHOM HCIIONE30BAHUH aHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIIHHBIX CUCTEM B BHJIE IIH(POBBIX JTa00paTOPHId.

OCHOBHBIMHU IEJISIMU U3y4CHUS (PU3HKH B 00IIIEM 00pa30BaHUM SBITIOTCS :

(opMupoBaHHE WHTEpeca W CTPEMJICHHS OOyYalOIIMXCs K HAaydHOMY H3YYCHHIO HPHUPOABI, Pa3BUTHE HX
HHTEJUIEKTYaJIbHBIX ¥ TBOPYECKHX CIIOCOOHOCTEH;

pa3BHUTHE TPE/ICTABICHAIl O HAydHOM METOAE II03HaHMS W (OPMHUPOBAHHE HCCIIEIOBATEIHCKOTO OTHOMICHHS K
OKPYXAIOIUM SIBJICHUSAM;

(opMupOBaHHE HAyYHOIO MHPOBO33PEHMSI Kak pe3yiabTaTa W3YYCHHs OCHOB CTPOCHHS MaTepudl |
(yHIaMEeHTAIBHBIX 3aKOHOB (DM3HKH;

(opMupoBaHHE YMEHUIT OOBSCHSATE SIBICHHUS C HCIIOIb30BaHIEM (DM3MUECKIX 3HAHUI M HAyJHBIX JI0KA3aTENIbCTB;
(opMupOBaHUE MPE/ICTABICHNI O POy GHU3NKH IJIs pPa3BUTHS APYTUX €CTECTBEHHBIX HAayK, TEXHUKH W TEXHOIOTHH.

HOCTI/I)KGHI/IG 9TUX IeJiel oOecrieunBaeTcs peIeHueM CIICAYIONMX 3aJa4 B IIPOLECCe H3YUCHHUSA Kypca d)I/ISI/IKI/I Ha
YPOBHE CPEAHETO OGI].IGFO OGpaSOBaHI/IﬂZ

MPHOOPETEHHE CUCTEMbI 3HAHHUI 00 00IIHX (U3MIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIFOUYas MEXaHHKY,
MOJICKYJISIPHYIO (DH3HKY, SIEKTPOIHHAMHKY, KBAHTOBYIO (DH3UKY U DIIEMEHTBI aCTPO(HU3HKH;

(bopMHpOBaHHE yMEHHII MPUMEHATH TEOPETHYCCKHE 3HAHMS Ui OOBACHEHHS (U3MUYECKHX SBICHHH B NPHUPOIE U
JUTS IPUHSITHS IPAKTHYECKNX PELICHUH B MOBCEIHEBHOM KU3HHU,

OCBOCHHE CHOCOOOB pEIICHHS] pa3IMYHBbIX 3aJa4 C SBHO 3aJlaHHOW (DM3MYECKOW MOJeNbio, 3ajad,
MO/IPa3yMEBAIOIINX CAMOCTOSITENIBHOE CO3JaHue (DU3MUECKOI MOJICIIH, aIeKBATHOM YCIIOBHSIM 3314,

MOHUMaHHe (HU3HYECKHX OCHOB W TPUHIMIIOB JCHCTBUS TEXHHYECKHX YCTPOHCTB M TEXHOJIOMMYECKUX MPOIECCOB,
UX BIHSHUS Ha OKPYXKAIOIIYIO CPEALY;

OBJIa/ICHHEe METO/IAMH CaMOCTOSITEILHOrO IJIAHMPOBAHHUS M MPOBEACHHs (DU3MUYCCKHX 3KCIICPHMEHTOB, aHalHu3a M
HHTEpIIpeTali HHHOPMAIIMK, ONPEICNICHUs] JOCTOBEPHOCTH TOJyY€HHOTO Pe3yIbTaTa;

CO3aHHe YCIOBHH TS Pa3BUTHUS yMEHUI POSKTHO-HCCIS0BATENBCKOM, TBOPUSCKON IESITETbHOCTH.

Ha m3ydenue ¢u3uku (6a30BbIl YpOBEHB) HA YPOBHE CpeiHEro oduiero odopasoBanus oTBoaurcs 135 yacos: B 10 kiacce
— 67 yacos (2 Jaca B Heneno), B 11 knacce — 68 yaco (2 yaca B HEZEIIO).

[Npemnaraemslii B mporpamme no (pU3MKe NepeyeHb J1abopaTOPHbIX M NPAKTHYECKUX PaOOT SBISAECTCS PEKOMEH/IOBAaHHBIM,
YUHTEINb JIeNaeT BEIOOp MPOBEIEeHHS 1a00pPaTOPHBIX PaboT U OIBITOB C YYETOM HHAUBHAYAIbHBIX OCOOCHHOCTEH 00ydaroIumxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paspen 1. @®u3uxa 1 MeTOAbI HAYYHOI'O IO3HAHUS
Ousnka — Hayka o mpupoae. Haydnele MeTonpl MO3HAHUS OKpPYXAIOIIETo MHpa. Ponb SKcepuMeHTa M TEOpUH B
TIporecce MO3HAHUS IPHPOBI. DKCIEPUMEHT B (QHU3HKE.
MopenupoBanre (GU3HIECKHX SBICHUH M mporieccoB. Hayunslie rumore3sl. Ousnueckue 3aKoHBI M TeOpuH. [ paHUIB!
MIPUMEHNMOCTH (U3NYECKUX 3aKOHOB. [I[pHHIMIT COOTBETCTBUSL.
Poip u MecTo ¢pu3nku B popMHPOBAHIK COBPEMEHHOI HayqHOH KapTHHEI MUPA, B PAKTUYECKOHN JIESITEIILHOCTH JIIOACH.
Jlemoncmpayuu
AHAIIOrOBBIE U II(PPOBBIC H3MEPHUTEIBHBIE TPUOOPBI, KOMITBIOTEPHBIE TATUUKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanmdeckoe IBIKeHHE. OTHOCHTEIFHOCTh MeXaHMdeckoro aprmkeHns. Crucrema orcuéra. Tpaekropws.

[lepememenne, CKOPOCTh (CPeHSsT CKOPOCTh, MTHOBEHHAsI CKOPOCTH) M YCKOpPEHHE MaTepHalIbHON TOYKH, HX MPOSKIHN
Ha OCH CHCTeMBI kKoopauHat. Clio)keHHe MepeMeIeHNi U CII0KEHHEe CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpEHHOE MpSMONIMHEIHOe IBIKeHHe. [paduku 3aBHCHMOCTH KOOpIHMHAT, CKOPOCTH,
YCKOPEHWS, ITyTH U IepEeMEIeHNS] MaTepUATEHOH TOUYKH OT BPEMEHH.

CBoOozHOe nafieHne. Y CKopeHne cBOOOJHOTO MaJIeHHU.

KpuBonuHeiiHoe nBrkeHue. [[BrkeHne MaTepUabHOW TOYKH IO OKPYKHOCTH C ITOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO.
VYrioBas ckopocTs, JHHeWHas ckopocTs. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIBHOE YCKOPEHHE.

TexHnYeckre YCTpOHCTBa M TPAaKTHYECKOE IPHMEHEHHe: CIHAOMETp, JIBIDKCHHE CHApsIoB, IEMHbIE M peMEHHBIE
nepeayn.

Lemoncmpayuu

Mopenb cucteMsl OTCYETA, WITIOCTPALNS KHHEMATHUECKUX XapaKTEPHCTHK JABMKEHHUSL.

Ipeobpa3oBanne ABMKEHHMI C NCIIOIb30BAHUEM MPOCTBIX MEXAHU3MOB.

[lanenue Ten B BO3Ayxe U B pa3peskeHHOM MPOCTPAHCTBE.

HabnroneHue nBMKeHUs Tena, OPOLICHHOrO MO YoM K TOPU30HTY M TOPU30HTAIBHO.

V3mepeHue ycKOpeHUs CBOOOJHOTO MaICHHUS.

Hamnpasnenue ckopocTy Ipu JBHKEHHHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopnvie pabomoi

W3ydeHne HepaBHOMEPHOT'O ABMKEHHMS C LIENBIO ONpe/ieIeHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEXIY IYTSMM, IPONHAEHHBIMH TEJIOM 3a IOCIEIOBATENbHbIE PABHBIE MPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JIBIXKEHUM C HaYaJIbHOI CKOPOCTBIO, PABHOH HYIIIO.

W3yuenue aBHXEHUS IapHKa B BI3KOU KUAKOCTH.

VI3yueHue BIKEHHUS Tena, OPOIIEHHOIO FOPU30HTAIIBHO.

Tema 2. /lunamuka

[punun orHocuTensHOCTH [anunes. Ilepseiii 3akoH HptoToHa. MHepiManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akon HeroTona s marepuanbHON TOUkU. TpeTuid 3aKoH
HeroToHa 1151 MaTepuanbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buzpl Tpenns (mokos, ckonbxenus, kaueHus). Cuna Tpenust. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHHS U CHIIa
TpeHus nokos. Koadduuuent rpenns. Cuita conpoTHBIICHUS IPU IBHKECHUM TeJla B XKUAKOCTH HIIH rase.

IMocrynaTensHoe 1 BpalareabHOE ABMKEHNUE aOCONIOTHO TBEPIOrO Tea.

MOMEHT CHIbI OTHOCUTENBHO OcH BpartieHus. [Inedo cunbl. YcnoBust paBHOBECHs TBEPIOTO TeNA.

TexHuueckue ycTpoiicTBa U MPaKTUIECKOE IPUMEHEHNUE: IOAIIUITHUKY, TBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

[Hemoncmpayuu

SBneHue uHepuuu.

CpaBHEHHE Macc B3aMMOAEHCTBYIOMINX TeIL.

Bropoii 3akon Hetorona.

M3mepenue cun.

CrnoxeHue cuil.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT AedopManuy.

HesecomocTts. Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.

CpaBHEHHE CHJI TPEHUSI TIOKOSI, KAUCHUS U CKOIBKEHHS.

VcnoBust paBHOBecHs! TBEPAOro Tena. Bubl paBHOBECHS.

VYuenuueckuii sxcnepumenm, nabopamopmvie pabomot



N3ydeHne ABMKSHHUS OPyCKa 10 HAKJIOHHOH [UIOCKOCTH.

HccreioBate 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIHMX B IPYKUHE U PE3MHOBOM 00pasiie, OT uxX AehopMariim.

HccrieioBanue yCIOBHi paBHOBECHS TBEPIOTO TEJIA, UMEIOIIET0 OCh BPAICHHS.

Tema 3. 3akoHbl cOXpaHeHUn 8 MeXaHUKe

WMiysnbe MaTepHaIbHOW TOYKH (Teja), CHCTEMbI MaTePUAIbHBIX TOYEK. VIMITY/IbC CHIIBI M M3MEHEHHE MMITYJIbCa Telia.
3aKkoH COXpaHEeHHsI UMITyJIbca. PeakTHBHOE JBIKCHHE.

Pabora cuitbl. MOIIHOCTD CHITBI.

Kunernueckasi SHEprHsi MaTeprUaabHON TOYKH. Teopema 00 M3MEHEHNH KHHETHYECKON SHEPIHH.

TorenimansHas sHeprusi. [loTeHIMaNIbHAsS dHEPTHs YIPYro Ae(OPMUPOBAHHON MPYKUHBL [loTeHIMAIbHAsS dHEPTHUS
TeJa BOJU3H MOBEPXHOCTH 3EMITH.

IoTeHIMabHbIe ¥ HEMOTEHIHAMbHbIE CHIbL. CBsi3b pabOThl HENOTEHIMAIBHBIX CHJI C HU3MEHEHHEM MEXaHHYECKON
SHEPrUM CUCTEMBI TEJI. 3aKOH COXPAHEHHs MEXaHMYECKON SHEPT M.

Vipyrue u Heynpyrie CTOIKHOBEHUSI.

TeXHHYECKUE YCTPOMCTBA U MPAKTHYECKOE TIPUMEHEHHE: BOIOMET, KONEP, MPYKUHHBII MHCTONET, TBHKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsS UMITYJIbCa.

PeakTUBHOE IBIDKEHHE.

Tepexo/1 MOTEHIMATBHOM SHEPTHH B KUHETHYECKYIO U 00PATHO.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

V3ydeHue abCONOTHO HEYIPYToro yapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSIHBIX MAasTHHKOB.

VccnenoBanue CBI3M pabOThI CHIIBI ¢ H3MEHEHHEM MEXaHHYECKOW SHEPruH Tella Ha MPUMepe PACTSHKCHHUS PE3HHOBOTO
KryTa.

Paznen 3. MosiekyasipHasi QU3HKa H TEPMOJAHHAMHAKA

Tema 1. OcHO6bl MOEKYNAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH M HMX OINBITHOE 00OCHOBaHWE. BpOyHOBCKOE JBIKEHHE.
dudpdysus. Xapakrep IBWKEHHS W B3aUMOJCHCTBHUS YacTHIL BelecTBa. Moenn CTpOeHUsI Ta30B, )KUAKOCTEeH M TBEPIBIX Tl U
OOBSICHEHHE CBOWCTB BEIleCTBa HA OCHOBE STHX Mojeneil. Macca n pa3Mepsl Monekyn. KommdectBo Bemecta. [locrosHHast
Asorazpo.

TemoBoe paBHOBecue. Temnepatypa u eé nsmepenue. lllkana Temneparyp Lienscust.

Monenpb uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOPHH HICaJIbHOTO ra3a. AOCOIIOTHAsS
TeMIlepaTypa Kak Mepa CpelHed KMHETMYeCKOH SHEeprud TEIUIOBOro IBW)KeHHs uacTull rasa. Illkama temmneparyp KenbBuha.
I'azoBble 3akoHbl. YpaBHeHHe MeHnneneeBa—Knaneiipona. 3akon JlansToHa. M3onporecckl B MACAIbHOM Ta3e € MOCTOSHHBIM
KOJIMYeCTBOM BelecTBa. I paduueckoe npeacraBieHne H30IPOLECCOB: H30TEPMa, H30X0pa, H300apa.

TexHu4eckue ycTpoiicTBa U IPaKTHYECKOE IPUMEHEHHE: TEPMOMETp, GapomerTp.

Jlemoncmpayuu

OrbITHI, IOKa3bIBAOIINE TUCKPETHOE CTPOCHHE BellecTBa, hororpaduu MOJIeKys OpraHu4ecKuX COeIMHEHHH.

OmnbiTh 10 AUG(Y3UN KUIKOCTEH 1 ra30B.

Mopenb OpOyHOBCKOTO JBHKEHHSI.

Monens onbita HlTtepHa.

OrBITHI, IOKA3bIBAOIINE CYLIECTBOBAHHE MEXMOJIEKYIIIPHOIO B3aUMOJICHCTBHS.

Monenb, WIUTIOCTPHUPYIOLIAs IPUPOLY IABICHHS I'a3a Ha CTEHKH COCY/Ia.

OIbIThI, WUTIOCTPUPYIOIME YPABHEHUE COCTOSIHUS U/I€aIbHOIO I'a3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopsvie pabomol

Omnpenenenue Macchl BO3yXa B KIACCHONW KOMHATE Ha OCHOBE M3MepeHuil 00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPATYphI
BO3/yXa B HEH.

VccnenoBaHue 3aBUCHMOCTH MEX/Ty ITapaMeTpaMH COCTOSHUS Pa3peKeHHOr0 ra3a.

Tema 2. Ocnoevt mepmoounamuxu

TepMonuHaMuueckass cucTeMa. BHYTpeHHSs SHeprus TepMOJMHAMMYECKOH CHCTEMbI M CIOCOOBI €€ H3MEHEHHS.
KomnuectBo Temnorsl M pabora. BHyTpeHHsAs 5SHeprus OJHOATOMHOI'O HZIEANbHOrO rasa. Buapl Teruonepenaym:
TEIUIONPOBOHOCTb, KOHBEKIIMS, H3ITydeHHE. Y IebHas TeIUI0OEMKOCTh BeliecTBa. KonnuecTBo TeIIOTH U TeIuionepeaye.

Ioustue 06 amuadaTaoM mpotecce. [lepBolit 3akoH TepMoanHaMukd. [IpuMeHeHue MepBOro 3aKoHa TEPMOIMHAMUKH K
n3onpoueccam. I'paduueckas uHTeprperanus paboTh rasa.

Bropoii 3akon TepmoauHaMuky. HeoOpaTUMOCTh TPOLIECCOB B IIPUPOIE.

TeroBble MammHbl. TIpUHIMIBL JEHCTBHS TEIUIOBBIX MamiMH. [IpeoOpa3oBaHus SHEPrMHM B TEIUIOBBIX MallMHAX.
Kosdduiment mnomesHoro peiictBus TemnoBoid MammHel. L[ukn KapHo u ero koddduimeHT mone3Horo AeucTBUsL.
DKOJIOrHuecKye MpoOIeMbl TEIUIO3HEPTETHKH.

TexHHYecKHe YCTPOWCTBA M MPAaKTHYECKOEe NMPUMEHEHHUE: JIBUTATeIb BHYTPEHHETO CrOpaHHs, OBITOBOH XOJNOAMIIBHUK,
KOHJIUIIMOHED.

JHemoncmpayuu

VI3MeHeHHe BHYTPEHHEW SHEPIruH Teja P COBEPLICHUH PaOOThI: BBUIET NPOOKH M3 OYTBUIKH IO ICHCTBHEM CXaTOro
BO3/yXa, HarpeBaHue 3Qupa B JIATYHHOU TPyOKe IMyTEM TpeHUs (BUICOACMOHCTPALINS).



M3MeHeHre BHYTpEHHEH SHEPTUH (TEMITEpaTyphl) Tela MpHU TeIuIonepeaaye.

OmnbIT 10 aradaTHOMY PacIIMPEHUIO BO3TyXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOMHBI, TBUTaTeNsi BHYTPEHHETO CTOPaHHs, PEaKTUBHOTO JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3mepeHue ynenbHOU TEIIIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanusa eeujecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u KoujaeHcamus. McrmapeHwe W KumeHHe. AOCONIOTHAsS W OTHOCHUTEJIbHAs BIIAXKHOCTH BO3yXa.
Hacprmennsiii nap. Y aenpHas TEIIoTa napoodpa3oBaHus. 3aBHCUMOCTh TEMIIEPATyPhl KUIICHHS OT JaBJICHUS.

Teépmoe Tteno. Kpucrammmdyeckue u amopdHbie Tena. AHH30TPONHS CBOWCTB KPHCTALIOB. JKWIKHE KPUCTAILIHI.
CoBpeMeHHbIe MaTepuralibl. [[1apneHne u KpucTaauu3anys. Y ieibHas TeruioTa miasieHus. Cyomumanus.

YpaBHEHHE TEIUIOBOrO OallaHca.

TexHUUECKHE YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: THIPOMETP M ICHXPOMETP, KaJOPUMETP, TEXHOJIOTHH
MOJTy9EHHSI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCIIC HAHOMATEPHAIOB, 1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIILIEHHBIX MAPOB.

Kurnenne npu MoHIKEHHOM JaBJICHUH.

Crioco0bI I3MEPEHUS BIAYKHOCTH.

Habnroienre HarpeBaHus M TUIABJICHUS KPUCTAIUTMIECKOTO BEIIECTRA.

JleMOHCTpalIys KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamopnvle pabomot

W3mepeHne OTHOCHTEIIFHOW BIIQKHOCTH BO3/yXa.

Paspen 4. DnexkTpoaMHaMuKa

Tema 1. Inexkmpocmamuxa

Onektpusanust Teld. ONEKTpUYecKWi 3apsan. JIBa BHOAa DIEKTpUUYECKUX 3apsaoB. I[IpOBOAHWKM, IUINEKTPHKH M
TIOJTYTIPOBOJIHUKH. 3aKOH COXPaHCHUS 3JIEKTPUYECKOro 3apsia.

B3anmoneticteue 3apsanos. 3akoH Kynona. Toueunslil anektpudeckuii 3apsn. Onekrpudeckoe none. Hanpsoxk€HHOCTH
3NEKTPUYECKOro noiist. [IpUHIHI Cynepno3uny dIeKTPHYecKUX moneil. JIMHUN HanpspKEHHOCTH 3IEKTPHYECKOro TIOJS.

PabGora cun anexkrpocratnueckoro mnons. IloreHuuan. PasHocts moreHumanoB. [IpOBOOHWKM M AMIJIEKTPUKH B
JNEKTPOCTaTHYECKOM ToJe. J{uaneKkTpruueckas pOHHLAEMOCTb.

OnextpoémkocTs. KonneHcarop. OnekTpoéMKOCTb IIIOCKOro KOHAEHCATOpa. DHEPrUs 3apsHKeHHOr0 KOHJIEHCATOpa.

TexHnueckne yCTpPOKMCTBa M IMPAaKTHYECKOE NPHUMEHEHHE: SNIEKTPOCKOI, EKTPOMETP, SIEKTPOCTATHUYECKas 3alluTa,
3a3eMJICHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMMMPOBAIBHbIH annapar, CTpyHHbIH IpUHTED.

Jlemoncmpayuu

YCTpoiCTBO U NPUHLMUI JSHCTBUS 3JIEKTPOMETpa.

BsaumoneiicTBie Ha3IEKTPU30BaHHBIX TeEIL.

DJeKTpUUECcKOe MOoJIe 3apsHKEHHBIX TEll.

IIpoBOAHUKH B 3IIEKTPOCTATUYECKOM IIOJIE.

OneKTpocTaTHYeCcKast 3alllHTa.

JIM3NEKTPUKH B DJIEKTPOCTATHUECKOM T10JIE.

3aBUCHMOCTh IEKTPOEMKOCTH IIJIOCKOrO KOHJIEHcaTopa OT IUIOMAAM IUIACTHH, PAcCTOSHHMS MEXIYy HHMHU U
JMBIIEKTPHYECKOH MPOHUIIAEMOCTH.

OHeprus 3apsHKeHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopsvie pabomol

W3mepenue 31eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwtit 2nekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJNEeKTpUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHHS JIEKTPUUYECKOro Toka. Mcrounuku Toka. Cumna Toka. [IocTOSHHBIHA TOK.

Hanpspkenue. 3akon OMa 1 y4acTKa LemH.

DNeKTpUUYEeCcKOe CONPOTUBIICHUE. Y AEIbHOE CONPOTUBIECHHE BemecTBa. [locnenoBarensHoe, mapamieabHOE, CMELIAHHOE
COEIMHEHUE MTPOBOJHUKOB.

Pab6ota snexrpudeckoro Toka. 3akoH Jlxoymsi—JIeHa. MOIHOCTb IEKTPUIECKOTO TOKA.

DJNEeKTPOABMKYIAS CHJia W BHYTPEHHEE CONPOTHBICHHE HCTOYHHKA TOoKa. 3akoH OMa Ui TOMHOM (3aMKHYTOH)
aNeKTprUecKoit renu. KopoTkoe 3aMbIkaHMe.

ONeKkTpoHHAasi MPOBOAUMOCTH TBEPIABIX METAUIOB. 3aBHCHMOCTb COMPOTHUBIEHHMS METAJULIOB OT TEMIEpaTyphl.
CBepXIIPOBOAUMOCTbD.

OnexTpuueckuii Tok B Bakyyme. CBOMCTBA 31E€KTPOHHBIX ITy4KOB.

IlonynmpoBoguuku. CobOCTBeHHass W TNpUMECHas MNPOBOAMMOCTb IOIYNpPOBOIHMKOB. CBolicTBa p—N-mepexona.
[NomympoBogHNKOBEIE IPHOOPHIL.

ONeKTpHUIeCKuil TOK B PACTBOPAX U pacilaBax MEKTPOIUTOB. DIMEKTPOTUTHIECKAs JUCCOLHAIMS. DIEKTPOIH3.

OnexTpuueckuii TOK B razax. CaMOCTOSITENBHBIH M HECAMOCTOATENBHBIN pa3psa. Momaus. [hrazma.



TexHnudeckne YCTPOKWCTBA M IIPAaKTUYECKOE IIPUMEHEHHE: aMIEepPMETpP, BOIBTMETP, PEOCTaT, HMCTOYHHKH TOKa,
JNIEKTPOHArpeBaTesbHble IPUOOpBI, 3JIEKTPOOCBETUTENbHbIE IPUOOPBI, TEPMOMETP CONPOTHBIEHMS, BaKyyMHbIH JAHOL,
TEPMUCTOPBI X (POTOPE3UCTOPBI, HOIYIPOBOAHUKOBBII MO, TadbBAHHUKA.

[Hemoncmpayuu

V3smepeHue CUIIbI TOKA M HATIPSKEHUSL.

3aBUCHMOCTb COMPOTHUBIICHUS IUINHAPUIECKUX IPOBOJHUKOB OT JUIMHBI, IIIOMIAAU IONEPEIHOr0 CEUeHHUs 1 MaTepHaa.

CMelaHHOe COeIMHEHHE IIPOBOAHHUKOB.

IpsiMoe wu3MepeHHe HIEKTPOIBIKYIIEH cuibl. KopoTkoe 3aMbplkaHME TalbBAaHMYECKOrO JJIEMEHTa M  OLEHKa
BHYTPEHHETO COIPOTHBIICHHU.

3aBUCHMOCTb COIPOTHBIICHUS METAJIIOB OT TEMIIEPATypBI.

IIpoBOAMMOCTB 2IEKTPOIUTOB.

HckpoBoil pa3psiy ¥ IpOBOJUMOCTb BO3yXa.

OIHOCTOPOHHSIS IPOBOAUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, rabopamophvle pabomol

V3yueHne cMEIaHHOrO COeJUHEHHS PE3UCTOPOB.

VI3mMepeHue 3eKTpOABIKYIIEH CHIIbI HCTOYHUKA TOKA U €10 BHYTPEHHET'O COIIPOTHBIICHHUSL.

Habnronexue snexrpoinusa.

Me:knpeamMeTHbIe CBSI3H

W3yuenne kypca ¢pusuku 6a30Boro ypoHs B 10 Kiacce oCyIECTBISETCS C Y4ETOM COAEPHKATENbHBIX MEKIIPEAMETHBIX
cBsA3eil ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, TeorpadUy U TEXHOJIOTUH.

Mescnpeomemnvie nousmusi, CBS3aHHbIE C W3Y4EHHEM METOJOB HAy4YHOTO IIO3HAHWA: SBJIEHHE, HAydHbIH (axr,
runoresa, Gu3nyeckas BeJIMYNHA, 3aKOH, TEOpHs, HAOII0IEHHE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEITb, HU3MEPEHHE.

Mamemamuxka: pelieHHEe CUCTEMbI YPaBHEHWH, JIMHelHas QyHKuus, nmapabona, runepbona, ux rpadyku U CBOICTBA,
TPUTOHOMETpUUYECKHE (HYHKINH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXECTBO, BEKTOPBI U
UX MPOEKLIUH Ha OCH KOOP/ANHAT, CII0)KEHNE BEKTOPOB.

Buonoeus: MexaHMYecKoe ABMKEHHE B KMBOW mpupone, 1ud@ysus, ocMoc, TEIUIOOOMEH MHBBIX OPraHH3MOB (BHIbI
TEIUIoNepeiauy, TEIIOBOE PABHOBECHE), JIEKTPUUESCKHE SBJICHUS B )KUBOH NPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb BEILECTBA, MOJSpHAs Macca, TEIUIOBbIe
CBOWCTBA TBEPABIX TN, JKMIAKOCTEH WM TIa3oB, OJJIEKTPHMYECKHE CBOMCTBA METAIOB, DJJIEKTPONMTHYECKAs JUCCOLMALN,
rajbBaHHKa.

T'eoepagus: BIaKHOCTb BO3/yXa, BETPhI, 6apOMETP, TEPMOMETD.

Texnonoeus: mpeoOpPa3oOBaHKUE JBUKEHUH C HCIONB30BAHMEM MEXAHU3MOB, YUET TPEHUS B TEXHMKE, NOAIIMIHHKH,
UCIONB30BaHUE 3aKOHA COXPAHEHMS MMIIylbCca B TEXHHUKE (pakeTa, BOXOMET M ApYrHe), JBUraTellb BHYTPEHHEIO CrOpaHus,
napoBas TypOuHA, OBITOBOW XOJOAWIBHUK, KOHIUIMOHEP, TEXHONOTUM TMOIYYEHHs] COBPEMEHHBIX MATEpHAlioB, B TOM YMCIIE
HAaHOMATEPUAJIOB, ¥ HAHOTEXHONOTHUHM, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3eMIICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH
IPHUHTED, dIEKTPOHAT peBaTebHbIE IPUOOPLI, AEKTPOOCBETUTENBHBIE IPUOOPDI, FAIbBAHUKA.

11 KUIACC

Pa3pen 4. DnexkTponMHaMuKa

Tema 3. Maznummnoe none. n1eKmpoMazHUMHAA UHOYKYUA

IlocrosxHble MarHuTHL. B3anMonelicTBUEe MOCTOSHHBIX MarHUTOB. MarHuTHoe mose. BekTop MarHUTHOW MHIyKIHH.
[IpuHimn cynepnosuuyMy MarHUTHbIX nosed. JIuHuu MarHuTHOW MHAyKIMu. KapTuHa NMHMA MarHUTHOW HHIYKIMU MOJA
MOCTOSIHHBIX MarHUTOB.

MarsuTHOe MoJe MPoBOJHUKA ¢ TOKOM. KapTiHa MMHMI MHAYKIMH MAarHUTHOTO NOMs JUIMHHOTO MPSIMOrO MPOBOJHUKA
Y 3aMKHYTOT'0 KOJILIEBOT'O MIPOBOAHUKA, KATYHIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoneiictBue npoBOAHUKOB € TOKOM.

Cuna Amriepa, e€ MOZILyNb U HallpaBJICHUE.

Cuna Jlopenna, e€ Mogynp U HalpaBieHue. [IBibkeHne 3apsDKeHHON YacTHUIIbl B OMHOPOIHOM MarHUTHOM moine. Pabora
cuiel JlopeHia.

SIBneHue >MeKTPOMArHUTHOM MHAYKUUH. IIOTOK BEKTOpa MAarHUTHOW MHIYKIMU. DJIEKTPOIBIDKYILAS CHJIA WHAYKIUH.
3aKoH 3eKTpoMarHuTHON HHAYKIUU Papanes.

BuxpeBoe snexrpudeckoe mone. DNEKTPOABIKYIAs CHIA HHAYKIMHA B MPOBOIHUKE, JBIDKYLIEMCS IOCTYNATENbHO B
OJHOPOAHOM MAarHUTHOM HOJIE.

IIpaBuino Jlenna.

WH1yKTUBHOCTD. SIBI€HHE CAMOMHAYKIMN. DIEKTPOIBIDKYIIAs CHUJIa CAMOMH/TYKIUH.

OHeprust MarHUTHOTO OIS KaTYIIKH C TOKOM.

DJEeKTPOMarHUTHOE TOJIe.

TexHn4eckne ycTpoiCTBa M MPAKTHYECKOE IIPUMEHEHHE: MTOCTOSIHHBIE MarHWUTHI, JIEKTPOMAarHUTHI, JIEKTPOIBUIATENb,
YCKOPHTEIH 3JIEMEHTapHbIX YaCTHI, HHAYKI[OHHAS [IeUb.

JHemoncmpayuu

OmsIT Opcrena.



OTKJIOHEHUE AJICKTPOHHOTO ITyYKa MaTrHUTHBIM TOJIEM.

JIMHUY WHIYKIIUA MAarHATHOTO TIOJISL.

B3aumopeiicTBre JBYX MPOBOIHUKOB C TOKOM.

Cuna Amrmepa.

HeticrBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOIINTA.

SIBneHue IeKTPOMarHUTHOW WHAYKIIUH.

IIpaBuno Jlenna.

3aBHCHUMOCTD JICKTPOJBIIKYINEH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TIOTOKA.
SIBneHre caMOMHAYKIMH.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomol

M3ydyeHne MarHUTHOIO MOJISl KaTYILIKUA C TOKOM.

HccnenoBanue AeicTBUS OCTOSHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBIEHUS JIEKTPOMArHUTHOM UHAYKIMH.

Pazpen 5. Kone6annst u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble Ko1e0anus

KonebarenpHast cucrema. CBoOomHbIe MexaHWdeckwe koneOanms. ['apmonmdeckme konebanmsi. [lepmoxm, dacrora,
ammaTyzna 1 ¢asa xonebanuil. [IpyXWHHBIH MasTHUK. MaTeMaTHYecKHil MasTHUK. YpaBHEHHE TapMOHHYECKHX KOJIeOaHMH.
[peBparenne sHSPrum IPU TAPMOHNIECKHUX KOTEOAHMSX.

Konebarensnblit koHTYp. CBOOOHBIE 3IEKTPOMArHUTHBIE KOJIEOaHUsI B UICAIBHOM KOJIe0aTelIbHOM KOHTYpe. AHAIOTHUs
MEXIy MEXaHHUECKUMHU U JNIEKTPOMarHUTHBIMU KoneOanusimu. @opmyina ToMcoHa. 3akOH COXpaHEHHs SHEPTHH B UJIeaIbHOM
KoJie0aTenbHOM KOHTYpE.

[IpencraBnenre o 3aryxaromux KoleOaHMsX. BBIHyXIeHHBbIE MexaHW4ecKHe KoneOaHus. PesonaHc. BrIHykieHHBIE
JIEKTPOMarHUTHBIE KOJICOaHUsL.

IlepemenHslii Tok. CHHYCOMIAIBHBIN NTepeMEHHBIN TOK. MOIHOCTh IEPEMEHHOr0 TOKa. AMIUIMUTYAHOE U JeCTBYoIIEe
3HAUEHHE CHJIBI TOKA M HATPSDKESHHUSL.

Tpancopmarop. IlpomsBoacTBo, meperada M MOTpeOICHHE AIIEKTPUYECKOH SHEPrUH. DKOIOTHYECKHE PHCKH IIPH
TIPOU3BOACTBE AEKTPOIHEPriH. KynbTypa HCIOIb30BaHUs DIIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HM.

TexHnueckne ycTpoiCTBa U MPAKTUUECKOE IPUMEHEHHE: AEKTPHUUECKHI 3BOHOK, T€HEPAaTOp NEPEMEHHOI0 TOKA, TMHUN
JNIeKTponepeaay.

Jlemoncmpayuu

Hccnenoanue napamMeTpoB KosieOaTenbHOW cUcTeMbI (IIPYKUHHBIA TN MaTeMaTHYECKUH MasTHUK).

HaGnionenue 3atyxaronmx KojaeOaHui.

VccnenoBaHue CBOWCTB BBIHYXKICHHBIX KOJICOaHUH.

HabnroneHue pezonaHca.

CBOOO/HBIC AIIEKTPOMArHUTHBIE KOIeOaHHs.

OcruorpaMmel (3aBUCHUMOCTH CHJIbI TOKA U HANPSHKEHUS OT BPEMEHH) JUIsl SJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu nocne10BaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb TUHUM 3IEKTpoNepe ayH.

Yuenuueckuii sxcnepumenm, rabopamopuvlie pabomul

VccnenoBaHue 3aBUCUMOCTH NIEPHOJA MAJIbIX KOJI€0aHUH Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

Hccnenopanue nepeMeHHOr0 TOKa B LIENN U3 TIOCNIEA0BAaTENBHO COSIMHEHHBIX KOHEHCATOpa, KaTyHIKU 1 PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHble 60IHbL

Mexannyeckre BOJIHBL, yCI0BUs pacnpocTpanenus. [lepuon. CKopocTh pacipocTpaHeHus U JUIhHa BONMHbL [lonepeynsie
U npozonbHble BoiHbl. HTEephepeHius 1 tudpaKiius MeXaHH4eCKUX BOJIH.

3Byk. Cxopoctb 3ByKa. ['pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DJEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS M3JIy4E€HUS 3JICKTPOMArHUTHBIX BOJIH. B3aumuas opueHTauus Bekropos E, B, V B
9NIEKTPOMAarHUTHOH BoiHE. CBOWCTBAa AJIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, HNPEIOMIICHHE, HOMspHU3aums, Iudpaxius,
unrepdepenuus. CKOpocTb 371€KTPOMarHUTHBIX BOJH.

[Ixana 35eKTpoMarHUTHBIX BOIH. [IprMeHeHre 3eKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIUIE paAnOCBA3U U TeneBUACHUS. Paguonokarus.

DNeKTpOMarHUTHOE 3arpsi3HEHHE OKPYKaroIe cpebl.

TexHnueckue ycTpoCTBa U MPaKTUIECKOE MIPUMEHEHUE: My3bIKalIbHbIE HHCTPYMEHTHI, YIIbTPa3BYKOBasi JUAarHOCTUKA B
TEeXHUKE ¥ MEJUIMHE, pajap, pPaauonpHEMHHUK, TeIeBU30p, anTeHHa, Ternedod, CBU-meus.

[Hemoncmpayuu

O6pa3oBaHue U PacIpPOCTPAHCHUE MOMEPEUHBIX M POAOIbHBIX BOJH.

Konebmnromeecs Teno kak HCTOYHUK 3BYKa.

HaGmonenne oTpaxeHus: 1 IPETOMIICHUSI MEXAHUIECKHUX BOJTH.

Habnronenne uarepdepeHmy u qudpakuui MEXaHAYECKAX BOJH.

3BYKOBO¥ pe30HAHC.

Habnromenue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C AMIUTHTYIOM U 9aCTOTOW KoJeOaHHH.



UccrnenmoBanne  CBOWCTB  JJIEKTPOMArHWUTHBIX —BOJIH: OTPA)KEHHE, TPEJIOMIICHHE, MHONMSApU3anys, AuQpaxmus,
HHTEPEPEeHITHS.

Tema 3. Onmuxka

I'eomerpuueckast onrtuka. IIpsiMonuHeliHOE pacrpocTpaHeHHE CBeTa B OAHOpOAHOHM cpene. Jlyd cera. ToueuHsiid
HCTOYHUK CBETA.

OtpaskeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHne n300pakeHuit B INIOCKOM 3epKalle.

[Ipenomnenne cBera. 3aKOHBI NPEIOMJICHHS CBeTa. AOCONIOTHBIM NOKa3arenb npenomieHns. [lomHoe BHyTpeHHee
orpaxeHue. [IpenenbHBIN yroi MOTHOr0 BHYTPEHHETO OTPaKSHHUSL.

JHucniepcust cBeta. CitoxHBIH coctaB Genoro ceta. L[er.

Cobuparomye u paccenBaromye JuH3bL. ToHKas nnH3a. DOKyCHOE pacCTOSHHWE M ONTHYECKas CHJIA TOHKOH JIMH3BL.
[Noctpoenne m300pakeHnit B COOMPAIOIINX M PacCeMBAIOIINX JHH3ax. DopMyiia TOHKOH JIMH3EL Y BEHUYeHHUE, TaBaeMoe JIMH30H.

[Ipenensr PUMEHNMOCTH T€OMETPUIECKON ONTHKH.

BonnoBast ontmka. MeTepdepenums cBera. KorepeHTHble HCTOYHHMKH. YCIIOBHS HAaONIONCHUS MaKCHMYMOB U
MHHUMYMOB B MHTEP()EPEHIIOHHOH KapTHHE OT IBYX CHH(A3HBIX KOr€pPEHTHBIX HCTOYHHUKOB.

Hudppakmms  ceera. [Audpakiuonnas peméTka. YcinoBHe HAOMIOACHUS TJIaBHBIX MAaKCHMyMOB TIpH  IaJIeHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha AU PAKIMOHHYIO PEIIETKY.

Ionspuszanus ceera.

TexHn4eckne yCTpoHCTBa W TIpaKTHYECKOe IPUMEHEHHe: OYKH, JIyma, QoToammapar, IPOSKIHOHHBIN ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, IU(PPAKIMOHHAS PEIIETKA, TTOISIPOH/.

Jlemoncmpayuu

[psiMonmuHEitHOE pacnpocTpaHeHue, OTpaKeHHe U IpeoMiIeHue cBeTa. OnTHueckue mpruoophL.

[NonHoe BHyTpeHHEE OTpakeHne. Mojienb CBETOBOA.

HccnenoBaHue CBOWCTB M300paKEHUI B JINH3AX.

Mopenn MUKPOCKOIIa, TeJIeCKOIa.

HabGmonenne naTepdepeHiiy ceera.

HabGmonenne mudpakiym ceera.

HaGmronenue nyiciepcun cBeta.

[Nomy4enue crieKTpa ¢ MOMOIIBIO MPU3MBL

[Nony4enue criekTpa ¢ MOMOIIBIO U(PPAKIIMOHHON PEIIETKH.

HaGnionenue nonspusanmu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3mepenue nmokasarens NpeaoMIIeHHs CTEKIa.

HUccnenoBanue CBOWCTB M300pakeHHH B JIMH3AX.

HaGnrogenue nuicriepcun cBeta.

Pazgen 6. OcHOBBI cIeNHA/ILHON TEOPHH OTHOCHTEJIbHOCTH
I'panuil  IPUMEHMMOCTH — KJIaCCHUECKOM MexaHukd. IlocTynmaTel — crienuajibHOW TEOpPUHM  OTHOCHUTEJIBHOCTH:
HMHBapHaHTHOCTh MOAYJISl CKOPOCTH CBETa B BaKyyMe, IPHHLIMIT OTHOCUTEIBHOCTH DHHIITeHHA.
OTHOCHTENBHOCTD OZIHOBPEMEHHOCTH. 3aMEIICHUE BPEMEHH U COKPAIICHUE JUTUHBI.
DHeprusi U UIMILYJIbC PEJIATUBUCTCKOM YacTHULIBL.
CBs3b Macchl C HEPrueil U UMITYJIbCOM PEISATUBHCTCKON YacTUIIbI. DHEPIHs MOKOSI.

Pa3pen 7. KBantoBas ¢uszuka

Tema 1. Dnemenmuol Kanmogol oNMUKU

®oronbl. Dopmyna [TnaHka cBsi3u dHepruu (OTOHA € €ro YacTOTOH. DHEPrusi U UMITYIILC (POTOHA.

Otkpoitue u uccnenoBanue Gporodpdexra. Ompitel A. I'. CroneroBa. 3akonsl Gorodddexra. YpaBuenue DiiHIITEiHA
st poroaddexra. «Kpacuas rpanuia» porodddexra.

Haenenue cBeta. Onbite I1. H. JleGenera.

XuMuueckoe AeiicTBHE CBETa.

TexHu4eckue ycTpoiicTBa U IPaKTHYECKOe IPUMEHEHHe: (OTodIeMEHT, (HOTOIATUHK, COTHEUHas OaTapesi, CBeTOANO.

[Hemoncmpayuu

DoTo3(PeKT Ha YCTAHOBKE C IUHKOBOM TLIACTHHOM.

HUccnenoBatue 3aKOHOB BHEIIHETO oToddekra.

Caetonuor.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopuens aroma Tomcona. OnbiTel Pesepdopaa mo paccestuio o -uactuil. [Tnanerapuas monens atoma. [loctynater Bopa.
V3nyyenue u morjomieHre (HOTOHOB MPH IEPeXoie aToMa C OJHOTO YPOBHS SHEPrHH Ha Apyroil. Buael criekrpo. Chekrp
YPOBHEH 3HEPrvy aToMa BOJIOPOJIA.

BonHoBeie cBoiicTBa yacTui. Bomabl e Bpoiins. KopmyckynsipHO-BOTHOBOM dyau3M.

CHOHTaHHOE U BHIHY)XACHHOE U3Iy4CHHE.



TexHn4eckne yCTpOHCTBa M MPAaKTHYECKOE NPHMEHEHHE: CIEKTPAJIbHBINA aHAIN3 (CHEKTPOCKON), Ja3ep, KBAaHTOBBIN
KOMIIBIOTEP.

[Hemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenne AIUHBI BOTHBI Jla3epa.

Hab6mionenne nuHEHYaThIX CIEKTPOB U3ITYUCHNUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnroienne inHeyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIepUMEHTHI, JJOKa3bIBAIOIINE CIIOKHOCTE CTpoeHus sinapa. OTKpbITHe panuoakTuBHOCTH. OmbiTel Pesepdopma mo
OIIPE/IEIIEHHIO COCTaBa PaJIMOaKTUBHOIO M3mydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-U3IIydeHns. BiusHue paanoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OTkpsITHE NTpoTOHA U HeliTpoHa. HykmonHast monens siapa Ieitsenbepra—lBanenko. 3apsix sapa. MaccoBoe ducio sapa.
W3oronsl.

Anbda-pacmiai. DIeKTpOHHBIN 1 TIO3UTPOHHEIH OeTa-pacnay. ['aMMa-m3mydenne. 3akoH paioakKTHBHOTO pacIajia.

DHeprust CBSI3M HYKIIOHOB B sinipe. SnepHble cuibl. JledekT Maccs! sapa.

SInepusble peakiyu. Jlenenue u cUHTE3 saep.

SnepHsiit peakrop. TepmosinepHsiii cuHTe3. [IpoOneMbl 1 epCeKTUBEI SIEPHOH SHEPTeTHKH. DKOJIIOTMIEeCKHE ACTICKTHI
SIEPHOMN SHEPTETUKH.

DneMeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.

Mertozp!l HaOIOICHNS M PETHCTPALIIH dJIEMEHTAPHBIX YaCTHIL.

OyHnameHTaTbHBIE B3auMoecTBUS. EqUHCTBO r3nyueckoll KapTHHBI MHpa.

TexHHYeckre yCTpoMCTBa M MpaKTHYeCcKoe NpPHMEHEHHe: JO3UMETp, Kamepa BHibcoHa, siIepHBIH peakTop, aToMHast
6omba.

Lemoncmpayuu

CYETUNK NOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

HccnenoBaHue TpeKoB YacTHIl (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH M ACTPOQH3UKHU

Oranbl pa3BUTHA acTpoHOMUU. [IpHUKIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3xHOro HeGa. Co3Be3nus, Apkue 3BE3/1bl, INIAHEThI, MX BUIUMOE JBH)KCHUE.

ConHeyHas cucTema.

Connue. ConneuHast akTuBHOCTb. Vcrounumk sHeprum ConHna u 3BE3M. 3BE3IbI, WX OCHOBHBIC XapaKTEPUCTHKH.
JlnarpamMma «CHeKTpasbHbIN KJIacC — CBETUMOCTBY. 3BE3/IbI TJIaBHOW MOCIIEA0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)»
JUIsL 3BE3]] TJIABHOM IOC/E0BaTeNIbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE NPEACTABICHHS O IMPOUCXOXKICHHU U
sBoitoriuu CosHIA U 3BE3]1. DTambl )KU3HU 3BE3 .

Mueunstii [Tyt — Hama anakruka. [lonoxenue u nsmwkenue Connua B ["'anakruke. Tumsl ranaktuk. Paguoranaktuku u
KBa3apbl. YEpHBIC IBIPHI B AApaX rajJakTHK.

Bcenennas. Pacmmpenne Beenennoil. 3akon Xa06ia. Pas6eranue ramakruk. Teopus Bonbmioro B3pbiBa. PenukroBoe
U3JIy4eHHE.

MacrurabHas crpykrypa BeenenHoit. Meraranakruka.

Heperuénnble npo6ieMbl aCTPOHOMHUH.

Vuenuueckue nabniooenus

HabnroeHus: HEBOOPYKEHHBIM TJ1a30M € UCIOIb30BaHUEM KOMITBIOTEPHBIX NPHIOKEHUH 1T ONpPEIeeHUs MOJIOKEHUS
HEeOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/1ust CeBEpHOro MOMyLIAPUS U SPKUE 3BE3/BI.

Habntonenus B reneckon Jlynsl, mnaner, Mueunoro Ilyru.

O0o0maroiiee MNOBTOPEHUE

Posb (Gu3MKK U aCTPOHOMHH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOW, COLMAIBHON M ATHYECKOW cdepax nesTeabHOCTH
YeJoBeKa, POJIb M MeCTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHOH HAay4HOH KapTHHE MHpa, pOib (HU3MYECKOH TEOpuH B
(bOopMHpPOBaHUM NPEACTABICHUH O PU3NYECKONW KapTHHE MUPA, MECTO (PU3MYECKOI KAPTHUHBI MUpa B 00IIEM PSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TPE/ICTABICHUH O MPUPOJIE.

Me:knpeMeTHbIE CBSI3H

V3yuenue kypca Gpusuku 6a30Boro ypoBHs B 11 Kilacce oCyIIECTBISETCS ¢ Y4ETOM COZICPIKATEIIbHBIX MEXIPEIMETHBIX
cBsI3eil ¢ KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH, Teorpaduu 1 TEXHOIOTHH.

Mesxcnpeomemuvie nowamus, CBS3aHHBIE C HM3yYCHHEM METOAOB HAYYHOTO MO3HAHUS: SBJICHHE, HAaydHbIH (akT,
runoresa, Gusnveckas BeINYNHA, 3aKOH, TEOPHsl, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YPaBHCHHUH, TPUTOHOMETPUYECKHE QYHKIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTaHI'CHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M MX NMPOCKIMU HA OCH KOOPJHMHAT, CIIO)KCHHE BEKTOPOB, NMPOU3BOJHBIC
9NIEMEHTAPHBIX (QYHKUMH, IPU3HAKH TTI0A00US TPEYrOIbHUKOB, ONPEIEICHNE IO IIOCKUX GUryp U 00bEMa Tell.



buonocus: snexTpudecKue SBICHUS B XXKHMBOH NPHPOIE, KoleOaTelbHbIE NBIKEHHS B JKMBOH IPHPOJE, ONTHYECKUE
SIBJICHUS B )KUBOU NPUPOJIE, NECHUCTBUE PaJUALIUI HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJEKYNl, KpHCTaJUIMUecKas CTPYKTypa TBEPABIX TeJI, MEXaHH3MBI OOpa30BaHU
KPHUCTAJIIMYECKON PEINETKHY, CIIEKTPAIbHbIN aHAIM3.

Teocpaghusa: MarHUTHBIE TONIOCA 3€MITH, 3aI€XKHM MAarHUTHBIX pyHA, (OTOCHEMKA 3eMHOH IOBEPXHOCTH, Ipe/ICKa3aHHe
3eMIICTPSICCHUI.

Texnonocusa: NMHAN BJIEKTPOIEpead, TEHEPATOP MEPEMEHHOTO TOKA, HIEKTPOJBUraTeNlb, HHIYKIMOHHAS T€4b, pajap,
paguoNpUEMHIK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus, MpoeKIMOHHbIH ammapar, BOJTOKOHHAs ONTHKA, CONMHEYHas OaTapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mpeamera «®Pu3mka» Ha ypoBHE cpemHero oOmero oOpa3oBaHus (0a30BBI YPOBEHB) IOIDKHO
00€eCIeYnTh JOCTHIKEHHE CIEIYFOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3Y/IbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS yueOHOro mpeamera «Du3MKa» JOJDKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTB
00YJaIOIIMXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOH BHYTPEHHEH MO3MIMEH JTUYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHUEHTALH,
MO3UTHBHBIX BHYTPEHHHX YOEKICHHH, COOTBETCTBYIOLIMX TPaJUIMOHHBIM LEHHOCTSM POCCHHCKOr0 OOIIECTBa, PaCLIMpPEHHE
JKU3HEHHOTO OIIBITA ¥ OMbITA JICATENFHOCTH B MPOLECCEe PEATH3alMA OCHOBHBIX HANPABICHHH BOCIUTATEIBHOMN JICSTEILHOCTH, B
TOM YHCJIC B YACTH:

1) rpa’kIaHCKOro BOCIIUTAHHSA:

cOPMHPOBAHHOCTh T'PAXKIAHCKOH MO3WIHK OOYYAOIIErocss KaKk aKTHBHOTO W OTBETCTBEHHOTO YJICHA POCCHIICKOrO
o01ecTBa;

MPUHSITHE TPAJUIHOHHBIX 00IICUETOBEYECKUX I'YMAHUCTHUCCKHX U JIEMOKPATHIECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEILHOCTh B HHTEPECaX IPakIaHCKOro O0IIECTBa, yYaCTBOBATh B CAMOYIIPABICHHH B
00pa30BaTeNIbHON OpraHHU3aLNH;

YMEHHE B3aHMOJICHCTBOBATH C COHATBLHBIMH HHCTHTYTAMH B COOTBETCTBHH C MX (DYHKIMAMH 1 Ha3HAUCHHEM;

TOTOBHOCTB K 'YMaHHTApHOM 1 BOJIOHTEPCKOM JICSTENBbHOCTH;

2) NIaTPpUOTHYECKOr0 BOCIUTAHUS:

cOPMHPOBAHHOCTH POCCHUIICKOM I'PaXJAHCKOM HICHTUYHOCTH, MATPHOTH3MA;

LICHHOCTHOE OTHOIICHHE K TOCYAApCTBCHHBIM CHMBOJAM, JOCTIDKCHHSAM POCCHHUCKHMX YUEHBIX B 00NMacTH (U3HKU |
TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIUTAHUSI:

cOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS1, STHYECKOr'0 TTOBEJICHHS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO M NPHHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBCHHbIE
HOPMBI U [IGHHOCTH, B TOM YHCIIE B JEATEIBHOCTH yUEHOr0;

OCO3HaHHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYHUBOro OymyIero;

4) 5cTeTHYeCKOro BOCIUTAHMSI:

3CTETHYECKOE OTHOLIEHHUE K MUY, BKJIIOUYask 3CTETHKY HAY4YHOI'O TBOPUECTBA, MPHUCYIIEro GU3NUECKOH HayKe;

5) TPYAOBOr0 BOCIIMTAHUS:

HHTEPEC K Pa3ianyHbIM cepaM NpodecCHOHANIBHOMN JIEATEIbHOCTH, B TOM YMCIE CBSI3aHHBIM C (DU3MKOH M TEXHHUKOH,
YMEHHUE COBEpIIATh OCO3HAHHBIN BBIOOP Oyyllei npoeccu U peaar30BbIBaTh COOCTBEHHBIC KM3HEHHBIC [LUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (DM3HMKHU HA MPOTSDKCHUH BCEH KU3HHU;

6) IKOIOrH4eCKOro BOCIIUTAHMUS:

cOPMUPOBAHHOCTB IKOJIOTUUECKOI KYJIBTYPbI, OCO3HAHHE INI00AIBHOI0 XapaKTepa KOOI MYECKUX MpooIIeM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE ACHCTBUN B OKpYXKarollleil cpeie Ha OCHOBE 3HAHMA LieNel YCTOHUMBOIO pa3BUTHUS
4eJIOBEYECTBA;

pacIIMpeHne OnbITa AESATEIbHOCTH 3KOIOIMYECKOI HAPaBIEHHOCTH Ha OCHOBE MMEIOILMXCS 3HAHUH 110 (QHU3HKE;

7) HEHHOCTH HAYYHOrO MO3HAHMSI:

cOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKOI HAyKH;

OCO3HAHHE IIEHHOCTH Hay4HOH JIeITeIbHOCTH, TOTOBHOCTh B IIpoLiecce M3yYeHHs (PU3MKU OCYLIECTBIATH IIPOSKTHYIO U
UCCIIEI0BATEIbCKYIO IEATEIbHOCT HHAMBU/YaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe AeliCTBUS
bazoBble Joruueckue aelcTBHsI:
CaMOCTOSITEIBHO (HOPMYITUPOBATH M aKTYaIU3UPOBATH POOIEMY, PacCCMaTPUBATh €€ BCECTOPOHHE;
OTIPENIEIIATH LIENN ACSTENBHOCTH, 33aJ1aBaTh MapaMeTPbl U KPUTEPUH UX JTOCTIKEHHUS;
BBISIBISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMbIX (DU3UUESCKUX SIBICHUSX;
pa3pabaTbiBaTh IJIAH PELICHHs IPOOJIEMBI C YIETOM aHaIHN3a UMEIOIIUXCS MaTepHalbHBIX 1 HEMaTePHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHBEI B JEATEIFHOCTD, OLIEHMBATH COOTBETCTBUE PE3YNBTATOB LENSM, OIEHUBATH PHCKU MOCIEACTBHUIA
JIEATEIILHOCTH;
KOOPJIMHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHUSX PEANTBbHOT0, BUPTYAILHOTO H KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
Ppa3BUBaTh KPEaTUBHOE MBIIIICHUE MIPY PEIICHUN >KU3HEHHBIX MTPOOIIEeM.



ba3oBble ucciiefoBaTe/ibCKHe 1eiCTBHS

BIIQ/IETh HAYYHON TEPMHHOJIOTHEH, KITFOUSBBIMY OHSITUSME U METOaMH (PH3MIECKON HAYKH;

BIIQJIETh HABBIKAMH yYE€OHO-HCCIIEIOBATEIBCKOM M TPOEKTHOH JNESITEIBHOCTH B 00JacTH (DH3HMKH, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUsS 3a/ad (PU3MYECKOro COACp KaHUs, MPUMEHEHUIO Pa3TUIHBIX
METOJIOB TIO3HAHUS;

BIIQ/ICTh BUJAMH JICATEIBHOCTH IO TIOJYYSHUIO HOBOT'O 3HAHMS, €T0 MHTEPIIPETAIINH, IPE0OPa30BaAHUIO M IPUMEHEHHIO B
Pa3IMIHBIX YICOHBIX CHUTYAIUSIX, B TOM YUCIIE MPH CO3aHUH YICOHBIX IPOCKTOB B 001aCTH (HU3UKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3a/auy, BBIJBUIaTh I'MIIOTE3y €€ PELICHUs, HaXOIUTh
apryMEHTBHI JUIS I0OKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PELLICHMUS,

AQHAIM3UPOBATh IOJIyYEHHBIE B XOJI€ PEIIEHHs 3aJadyd pe3yibTarbl, KPUTHUYECKH OLEHUBATh HMX JIOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh ¥ (HOPMYITHUPOBATH COOCTBEHHBIC 3a/laud B OOpa30BATEIBHON JEATENLHOCTH, B TOM YHCIE IPH W3yYCHHUH
¢bus3uKy;

JIaBaTh OI[EHKY HOBBIM CHTYaIlMsIM, OIIEHUBATh IIPHOOPETEHHBIN OITBIT;

YMETb IePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHIECKYIO 00JIACTh KU3HEISSTEILHOCTH;

YMETh MHTETPUPOBATH 3HAHHS U3 pPa3HBIX MPEJIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE U, NIPEJIaraTh OPUTrMHAJIbHBIE TIOJXOJIbI M PELICHHUS;

CTaBUTH IIPOOIIEMBI U 3aJa4H, JOITyCKAIONIHe aJbTepHATHBHBIC PEIICHHSI.

Pa6ora ¢ undopmanueii:

BJIaJEeTh HAaBBIKAMHM TMOJydeHHS WHPOpMAanUHM (U3NYECKOr0 COACp)KAaHWS W3 MCTOYHWKOB pPas3HBIX THIIOB,
CaMOCTOSITEIFHO OCYIIECTBIISTH TOKMCK, aHAJIH3, CHCTEMATH3aIMI0 ¥ HHTEPIPETAlNi0 HHPOPMAIX Pa3INYHbIX BHIOB H (HOpM
MIpEJCTaBICHUS;

OLICHUBATH JIOCTOBEPHOCTH MH(OPMAIINH;

HCIIONB30BaTh CpeACTBA HWH()OPMAIMOHHBIX ¥ KOMMYHHUKAIMOHHBIX TEXHOJIIOTMH B pENIEHHMHM KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX W OpPraHW3allMOHHBIX 3a7a4 C COONIOJEHHEM TpeOOBaHMI 3PrOHOMHUKH, TEXHHKH 0€30MacHOCTH, TMTHEHBI,
pecypcocOepekeHH s, MPaBOBBIX M ITHYECKUX HOPM, HOPM MH(OPMALIHOHHOH 0€30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTrO COIEpIKaHUs B PAa3IMYHBIX (opMaTax ¢ yu€ToM Ha3HaueHHs MHPOpPMALMH U IeJIeBOn
ay/IMTOPHUH, BEIOMpAst ONTUMATBHYIO ()OPMY IPECTaBICHUS U BU3YaJIH3allHH.

KoMMyHHKaTHBHBIE yHHBEPCAIbHbIE YUeOHbIe eficTBHsA:

OCYILIECTBIIATH OOIICHUE Ha YpOKaxX (U3MKU U BO BHEYPOUHOHU JIEATEILHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMINKTHBIX CUTYAlUH M CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCHOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh U MCIONb30BaTh IPEUMYILECTBA KOMAHIHOH ¥ MHAUBHUAYAIIbHOH PabOTBI;

BBIOMpPATh TEMAaTHKY M METO/bl COBMECTHBIX NEHCTBHI ¢ y4€TOM OOIIMX MHTEPECOB U BOSMOMKHOCTEH KaXKIOro 4ieHa
KOJIIGKTHBA;

NPUHUMATh LEJIH COBMECTHOW [EATENbHOCTH, OPIaHW3O0BBIBATh M KOOPIMHHMPOBATH ACHCTBUS IO €€ JOCTHXKEHHIO:
COCTaBJIAThH IUIAH ASHCTBHH, paclpe/iesisiTh POJIK ¢ YUETOM MHEHHI y4aCTHHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHON paboThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHMKA KOMAaHIbI B OOIIMH pe3ynpTaT MO pa3paboTaHHBIM
KPUTEPUSIM;

IpeJylaraTh HOBbIC POEKThI, OLIEHUBATH UJIEH C NTO3ULMM HOBU3HbI, OPUTHMHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYLIECTBJIATh [O3UTHBHOE CTPaTerM4eCcKOe IIOBEJICHHE B DPA3JIMYHBIX CUTYyallUsAX, HPOSBIATb TBOPYECTBO U
BOOOpakeHUE, ObITh HHUIIMATHBHBIM.

PeryisiTuBHBIC YHHBepca/lbHbIe YueOHbIe JeiicTBUS
Camoopranusanus:
CaMOCTOSITEJIBHO OCYILECTBIISTh I103HABATEIbHYIO JESTEIbHOCTh B 00MacTH (U3MKM W acCTPOHOMMH, BBISBIATDH
poOJIeMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/Ia4H;
CaMOCTOSITENIBHO COCTaBJIATh IIAH PEINCHUs] pacdETHBIX M KAueCTBEHHBIX 3a/ad, IUIAH BBIMONHEHHS IPAKTHYECKOH
paboThI ¢ y4ETOM MMEIOLIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M NPEIIIOYTCHHH;
JIaBaTh OL[EHKY HOBBIM CHTYalLlUsIM;
pacIMpsATh paMKH y4eOHOT0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEJIIOYTeHHUH;
JienaTh OCO3HAaHHBII BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;
OLICHUBATh TIPHOOPETEHHBIN OIBIT;
crnoco0CTBOBaTh (POPMUPOBAHMIO M TPOSIBICHUIO SPYIUIMH B oOnacTy (GU3UKH, TOCTOSHHO IOBBIILIATH CBOM
00pa3oBaTeIbHBINA U KyJABTYPHBIH YPOBEHB.
CaMOKOHTPO/Ib, 3MOLHOHATBHBII HHTEIEKT:
JIaBaTh OIEHKY HOBBIM CHTYAIUsIM, BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH, OIEHHBAaTh COOTBETCTBHE DE3YyJIHTATOB
LeIISIM;
BIIaJICTh HABBIKAMU TI03HABATEIFHON Pe(IEKCHN KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHH M MBICIUTENBHBIX IPOIECCOB,
HX Pe3yNIbTaTOB ¥ OCHOBAHHUH;



HCIIOIB30BATh MPUEMBI PE(IICKCHH UTS OLIEHKH CHTYalllH, BEIOOpA BEPHOTO PEICHUS;

YMETh OIIEHHBATh PUCKH ¥ CBOEBPEMEHHO MPHHIMATD PELISHHS 110 MX CHIKEHHIO;

MIPUHAMATH MOTHBBI M pT'YMEHTHI IPYIHX NP aHAIN3E PE3yNbTaToOB AESTEIbHOCTH;

MIPUHAMATH ce0sl, TOHNMast CBOM HEIOCTATKU U JIOCTOMHCTBA;

MIPUHAMATH MOTHBBI M apT'YMEHTHI IPYIHX MPHU aHAIN3E PE3yNbTaToOB AESTEIbHOCTH;

MIPU3HABATh CBOE IPAaBO U MPABO JPYI'HX Ha OMIMOKH.

B mponecce TOCTMXKEHHST TMYHOCTHBIX PE3yNIbTaTOB OCBOSHUS IPOTrPaMMBI 10 (DM3MKE IUISI YPOBHS CPEIHETO OOILIEro
00pa30BaHus y 00YHJarOIINXCSs COBEPIIEHCTBYETCS] SMOIMOHAIBHBIN HHTEIUIEKT, IPEATIONAraloii c()OpMUPOBAHHOCTE:

CaMOCO3HAHWS, BKIIOYAIOIIETO CIIOCOOHOCTH IIOHMMAaTh CBOE SMOLMOHAJIBHOE COCTOSIHHE, BHJIETh HAIPaBICHHS
Pa3BHUTHS COOCTBEHHOM IMOIMOHANEHOM chepbl, OBITH yBEPEHHBIM B ce0e;

CaMOpEeTYJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE IPUHMMATh OTBETCTBEHHOCTH 3a CBOE IMOBEJCHHE,
CIOCOOHOCTH aIaNTHPOBATHC K AMOLMOHAIEHBIM U3MEHEHMSIM U IIPOSIBIATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMJICHHME K IOCTIKEHHIO LENH M YCHEXY, ONTHMH3M, HHUIHATHBHOCTH,
YMEHHE JIeHCTBOBATh NCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMITATHHY, BKIIOYAIOIIEH CIIOCOOHOCTh TIOHMMAaTh OSMONMOHAIBFHOE COCTOSHHE JPYIHX, YIHTHIBATH €ro Ipu
OCYIIECTBIIEHNH OOIIEHMS, CIIOCOOHOCTH K COYYBCTBHIO U COIIEPEKUBAHHIO;

COIMANBHBIX HABBIKOB, BKJFOYAIOIIMX CITOCOOHOCTHh BBICTPAaMBaTh OTHOIICHHS C JPYIMMH JIFOIBMH, 3a00THTHCH,
TIPOSIBIISATH HHTEPEC U pa3peIiaTb KOH(IUKTEL.

HNPEAMETHBIE PE3YJIbTATDBI

K koHIy 00yuenus B 10 ki1acce peMeTHbIE pe3y/IbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTD y
00yJaroIMXcsl yMEHHN:

JIEMOHCTPUPOBATh Ha MpHMepax poiib U MecTO (M3HKU B (POPMHPOBAHHH COBPEMEHHOI HAayJHOH KapTHHBI MHpa, B
Pa3BUTHH COBPEMEHHOI TEXHHUKHU 1 TEXHOJIOT U, B IPAKTUIECKOH e TEIBHOCTH JIFOJICH;

YUYUTBIBAaTh TPAaHHIBI TPUMEHEHNS] M3yYEeHHBIX (PU3MUECKnX MOJeNei: MaTepHaibHas TOYKa, WHepIHanbHasi cHCTeMa
orcuéra, aOCOMIOTHO TBEPAOE TEJO, HWICATHHBIN Ta3, MOJEIM CTPOCHUS Ta30B, JKUJAKOCTEH M TBEPHIBIX TeN, TOYCUHBIH
NEKTPUYECKHUIT 3apsl PH PeLIeHUH HU3NYECKHX 3a/1a4;

pacrno3HaBaTh (M3MUECKHE SBICHHS (IIPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYISPHO-
KHHETHUYECKON TEOPUH CTPOEHUSI BEILECTBA U AEKTPOJIMHAMUKHI: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOIMHEHHOE IBHKEHHE,
cBOOO/IHOE MaJieHUEe TeJl, JBHKCHHE MO OKPYXHOCTH, MHEpLHMS, B3auMonehcTBHe Tell, nuddy3us, OPOyHOBCKOE ABHKEHHE,
CTPOCHHE KUIKOCTeH W TBEPIBIX TeJ, U3MEHEHHWEe oO0bEMa TeNl INPU HarpeBaHWM (OXJIAXKICHWH), TEIUIOBOE PaBHOBECHE,
HCTIapeHUe, KOHJECHCALMs, MJIaBIE€HNUE, KPUCTAJUIN3aLus, KUIIEHHE, BIKHOCTh BO3/yXa, MOBBIIICHUE JAaBIEHHS ra3a IpHU €ro
HarpeBaHWM B 3aKPBITOM COCYZE, CBA3b MEXIy IapaMeTpaMd COCTOSIHHS ra3a B H30MpoleccaX, 3JIeKTpU3alus Tel,
B3aMMOJICICTBHUE 3apsI0B;

OIMCHIBATH MEXAHMYECKOE JIBIXKEHHE, UCIIONb3Ys (PU3MYECKUE BEIMYMHBI: KOOPJAMHATA, IIyTh, IEPEMEILECHHUE, CKOPOCTh,
YCKOpEHHE, Macca Tena, CWia, UMIYJIbC Teja, KMHEeTH4YecKas SHEprus, NOTCHLUMAIbHAs 3HEprus, MexaHuudeckas padora,
MEXaHHYECKast MOLIHOCTb; TIPY OMHCAHUM IIPABHIIBHO TPAKTOBATH (PM3UUECKHUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS
U €IMHULIBL, HAXOIUTH (GOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C APYTMMH BEJIMYUHAMY;

OIMCHIBATH M3YyYCHHbIC TEIUIOBBIE CBOIMCTBA TEJ M TEIUIOBBIC SBJIECHMS, MCIONB3Ys (pU3MUYECKHUE BEIMYUHBI: JaBICHHE
rasa, TeMIepaTypa, CpelHss KMHETHYEeCKash SHEPrusl XaOoTHYECKOrOo IBIKECHHS MOJIEKYN, CpPEIHEKBaJpaTH4YHAas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEILUIOThI, BHYTPEHH SHEprus, padora rasa, Ko3(GGHIHEHT MOIE3HOro JIeHCTBUS TEIUIOBOIO JIBUTATEILS;
IPY ONMCAHUM NPABHJIBHO TPAKTOBATh (DM3MUECKMH CMBICI HCHOJIL3YEMbIX BEJIMYMH, UX O0O3HAYEHMS M €IMHHILIbI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIIME NAHHYIO (U3UUECKYIO BEJIUYUHY C JPYTUMU BETHYMHAM;

OIUCBHIBATh H3YYEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U 3JIEKTPUUYECKUE SIBICHUS (IIPOLECCHI), HCIONB3Ys
(bu3nueckre BENMYMHBI: OJICKTPHUYECKUH 3apsj, OJIEKTPHYECKOEe II0jde, HANpsHKEHHOCTh II0J4, HOTEHIMAl, Pa3HOCTb
MOTEHLMAJIOB; NPH ONMCAHUM IPAaBHIBHO TPAKTOBATh (DPU3MUYECKUH CMBICI MCIOJNB3YEMbIX BEJIMYHMH, MX OOO3HAUYCHUS U
€/IMHULIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOLINE JAHHYIO (GU3MYECKYIO BEIUYMHY C APYTMMH BEJIHMYUHAMMY;

AQHAIM3UPOBaTh (PU3MYECKUE IMPOLECCHl M SBJICHUS, UCHOIb3Ysd (M3MYECKHE 3aKOHBI M IPUHIMIBL: 3aKOH BCEMHPHOIO
Tsrotenus, |, Il u 1l 3akonsr HploTOHA, 3aKOH COXpaHEHUs] MEXaHWYECKON IHEPTUH, 3aKOH COXPaHEHMs WMITYIIbCA, TPHHIHIL
CYMEPIIO3UIMU CHJI, MIPUHIUI PABHONPABUS MHEPIHANBHBIX CHCTEM OTCUETA, MOJICKYISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHS
BEILIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETMYECKOH SHEPTMH TEIUIOBOrO [BH)KEHHS MOJIEKY1T ¢ aOCONIOTHOM
TEeMIepaTypoi, MepBbI 3aKOH TEPMOAWHAMUKH, 3aKOH COXPAHEHHUs 3NIEKTPUYECKOro 3apsna, 3akoH Kymona, mpu stom
pa3nuyaTh CIOBECHYI (OPMYIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe BBbIp@KEHHE U YCIOBHA (TpaHHMIBI, 007acTH)
MIPUMEHHMOCTH;

OOBSICHATH OCHOBHBIC NPHMHLMIBI ACHCTBUS MalllMH, NPHOOPOB M TEXHWYECKHX YCTPOWCTB; Pa3inyaTh YCIOBUS HX
0€30I1acHOr 0 UCIIOJIF30BAHUS B IIOBCETHEBHOH KU3HH;

BBINONHAT HKCHEPHMEHTH IO HCCIEIOBAHHIO (DM3MUYECKUX SIBICHUH U TIPOIECCOB C HCHOIB30BAHUEM IMPSAMBIX H
KOCBEHHBIX H3MEpEHHH, mpu 3ToM (GopMyaupoBaTh NpobiIeMy/3agady W THUIOTe3y YIeOHOro SKCIepUMEHTa, COOHpaTh
YCTaHOBKY M3 NPEJIOKEHHOr0 000pY/I0BaHH s, IPOBOIUTH OMBIT U (OPMYITUPOBATH BBIBOJIBI;



OCYILECTBIIATh TPSIMbIE M KOCBEHHbIC M3MEPEHHUs (pU3MYECKUX BEIMYMH, IPU 3TOM BBIOMPATH ONTHMANBHBIN CIIOCOO
W3MEPEHHUSI M UCIIOIB30BaTh U3BECTHBIC METOIBI OLICHKHU MO PEIIHOCTEH H3MEPEHHIl;

HCCIEI0BATh 3aBUCUMOCTH MEXIy (H3MYECKUMH BEJIMYHHAMHU C HCIOIb30BAHHEM IPSAMBIX H3MEPEHHil, MpU 3TOM
KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHPOBATH PE3YJbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYHMH B BUIC TaOIHI U
rpaMKoB, [Ie1aTh BBIBOJIBI [10 PE3YJILTATAM HUCCIICJOBAHMS;

coburoath nmpaBuiia 6E30MacHOro TpyAa MpH MPOBEACHUH HCCIIEIOBAHUN B paMKax y4eOHOro 3KCIEpPUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOW W MPOCKTHOH JIEATEIBHOCTH C HCIOJIb30BaHHEM HM3MEPUTENIBHBIX YCTPOHCTB W J1IaOOpaTOpHOro
000py/IOBaHHS;

perars pacy€THbIC 3a/1a4n C SBHO 3aJIAaHHON (DU3MYECKOH MOJEIIBIO, UCIONb3Yys (PU3MIECKUE 3aKOHBI M MPHUHIIMIIBI, HA
OCHOBE aHaJM3a YCIIOBHS 3a/1a4i BHIOHPATh (PH3UUECKYIO MOJIEIIb, BBIICIAT (GU3UYECKHE BETUYMHBI U GOPMYIIbI, HEOOXOUMBbIE
UL € PeLIeHHs], TPOBOAUTH PacyEThl U OLCHUBAThH PEAIBHOCTD MOIYYEHHOIO 3HAYCHHUS (HH3UUECKOI BETMYNHBI;

pelarth KayeCTBEHHBIC 3a/laud: BBICTPAHMBATH JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIEHOYKY PACCY)KACHHH C OMOpOH Ha
W3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKUE SBICHUS,

UCIIONB30BAaTh TPU pEHICHHH Yy4eOHBIX 3a7a4 COBpEMEHHbIe HH(MOPMAIMOHHBIC TEXHOJIOTHH IS TOHCKA,
CTPYKTYPHPOBaHHS, HHTEPHPETAllMd W MPEACTABICHHS Y4eOHOW ¥ HAYYHO-TIOMYJIAPHOH HH(OpPMAIWH, IOMYJCHHOH H3
PAa3INYHBIX HCTOYHHKOB, KDHTHYECKH aHATM3UPOBATH MOIY4aeMyr0 HH(POPMAIIHIO,

MPUBOJIUTH MPUMEPbI BKIIaJa POCCHICKHUX H 3apyOeKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB
OKPYXKAIOIIEro MHUpa, B Pa3BUTHE TEXHHUKU U TEXHOJIOTUif;

HCIIONIB30BATh TEOPETHUYECKUE 3HAHUS MO (M3HMKE B IOBCEIHEBHOM JKM3HH Ui oOecredeHus] Ge30MacHOCTH Tpu
obpallieHuH ¢ MpUOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, JUISl COXPAHEHHUSI 3/I0POBbs M COOJIOACHUSI HOPM 3KOJIOTHYECKOro
IOBEJICHHS B OKpY»KaloLeil cpeze;

paboraTh B Tpymne C BBIMOJHCHHEM Pa3iMYHBIX COLHAIBHBIX POJICH, MUIAHUPOBATH PabOTy TPYIIIbI, PALMOHAIBHO
pacnpeaenaTh 005A3aHHOCTH ¥ IIAHUPOBATH JICITENLHOCTh B HECTAHAAPTHBIX CUTYAIIMSIX, aJeKBATHO OLCHMBATDH BKIIAJ KaX0T0
W3 Yy4aCTHHUKOB TPYIIIBI B PELIEHHE pacCMATPUBAEMO# TIPOOIEMBI.

K koHity o6yuenus B 11 Ki1acce npeMETHbIC pe3y/bTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
00yJaroNMXcsl yMEHHNA:

JIEMOHCTPUPOBATh Ha TPUMEpax poiib U MecTo (QU3MKH B (HOPMHUPOBAHHH COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
Pa3BUTHH COBPEMEHHOW TEXHHKH U TEXHOJIOTHIl, B MPAKTHIECKON JEATEIBHOCTH JIFOJICH, IIEJOCTHOCTh U €IMHCTBO (PU3HUIECKOI
KapTHHbI MUPA;

YUHTBIBAaTh I'PAaHUIIBI MPHUMECHEHHUs W3Y4EHHBIX (DM3MUECKHX MOJENEil: TOYCHUHBIH NICKTPUUYECKHIl 3apsm, JIyd CBETa,
TOYEYHbIH UCTOYHHK CBETA, sJEPHAsk MOZIENIb aTOMa, HYKJIOHHAs! MOZIEJIb aTOMHOT'O s/ipa NP PellieHHH (HU3NYECKHX 3a/1a4;

pacrno3HaBaTh (GU3MYECKUE SBJICHHA (IPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB JICKTPOAMHAMUKH M KBaHTOBOM
GU3MKM: BIEKTpUYEcKas IMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHMYECKOS, MAarHUTHOE AEHCTBUS TOKa, B3auMoAeiicTBHE
MAarHuToB, 3JEKTPOMAarHUTHas WHAYKUMS, JCHCTBHE MarHUTHOTO MOJII Ha IPOBOJHUK C TOKOM M JABIKYIUMHCS 3apsi,
3NIEKTPOMArHUTHBIE KOJIEeOaHU U BOJIHBI, IPAMOIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPayKEHUE, IIPEIOMIICHHE, HHTephepeHLIHs,
mudpakiys W MOJsIpU3alsi CBETa, JAUCHEpCHsl cBeTa, (orodnexTpuueckuii pdekr (poroaddexr), cBeToBoe AaBICHHUE,
BO3HMKHOBEHHUE JINHEHYATOr0 CIIEKTPa aToMa BOJOPOJIa, ECTECTBEHHAs: M UCKYCCTBEHHAs PaJIMOaKTHBHOCTD;

OIMCHIBATH M3Y4EHHBIC CBOMCTBA BEILECTBA (MEKTPUYECKHE, MArHUTHbIE, OITHYECKHE, SIEKTPUUECKYIO TPOBOAUMOCTD
Pa3IMYHBbIX CPeJ) U IEKTPOMATHUTHBIE ABJICHHS (IIPOLIECCHI), UCTIONB3Ys (U3NUECKHE BEJIUYMHBI: IIEKTPUUYECKUIT 3apsiy, cuia
TOKa, NIEKTPUYECKOE HANPSDKEHHE, HIIEKTPHYECKOE CONPOTUBIICHHE, PA3HOCTh MOTEHLMANIOB, IEKTPOABIDKYILAs cHia, pabora
TOKa, MHAYKUMS MarHUTHOrO Mo, cwia Amnepa, cwia JIopeHa, MHIYKTHBHOCTb KaTYIIKH, SHEPrus JJIEKTPHYECKOro U
MarHuTHOTO IOJIEH, MEPUO U YacToTa KojeOaHUil B KOleOaTeIbHOM KOHTYpE, 3apsj M CHJla TOKa B IPOLECCe MapMOHUYECKHX
JNIEKTPOMArHUTHBIX KoJeOaHuH, (OKyCHOE paccTOSIHME M ONTHYECKas CHJIa JIMH3bI, IIPU ONHCAHWM IPAaBMIBHO TPAKTOBATh
(bu3MUeCKUi CMBICI HCHOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHMS M EJMHMIIbI, YKa3bIBaThb (POPMYIbI, CBSA3BIBAIOIINE IAaHHYIO
(bU3MYECKYIO BEIMYUHY C APYTHMH BEIUYHHAMUY;

OIIMCHIBATH M3YYCHHBIC KBAHTOBBIE SBJICHUS M IPOLECCHl, MCIONBb3YS (M3HUECKHE BEIHMYUHBI: CKOPOCTb
9JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTA CBETA, SHEPrHs M UMIYIbC (OTOHA, IEPUOJ MOTypactala, SHEPrus CBI3U
AQTOMHBIX f7€p, NPH OINMCAHWM NPABWIBHO TPAKTOBATh (PU3MYECKUH CMBICH MCIOJIB3YeMbIX BEJIMYMH, MX OOO3HA4YeHUS U
€/IMHULIBI, YKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOLIME JAHHYIO (DM3UYECKYIO BEJIMYKMHY C APYTMMH BEIMYMHAMM, BBIYUCIIATH 3HAYCHUE
(buU3MYECKOI BENNYHHBL,

AQHATM3MPOBATh (HU3MYECKHE MPOLECCH M SABJICHMS, UCIONb3Yys (PU3MYECKUe 3aKOHBI M NPUHLMIBL 3aKOH OMa, 3aKOHBI
TIOCJIE/I0BATENBHOTO U TTapaJlIeNbHOIO COeMHEHHS TPOBOJIHUKOB, 3aKoH J[)oyns—JIeHna, 3aK0H 3JeKTPOMAarHUTHON MHYKIIUH,
3aKOH TPSMOJMHEHHOrO0 paclpOCTPaHEHHUs CBETa, 3aKOHbI OTPAXKEHUsS CBETa, 3aKOHBI IPENOMJICHHMS CBETa, YpaBHEHHE
OiHTelHa 1 GporodddekTa, 3aKOH COXPaHEHHs SPHEPTUH, 3aKOH COXPAaHEHHs UMITYIIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPHYECKOrO
3apsijia, 3aKOH COXPAaHEHHMS MAacCOBOTO YHCIA, IIOCTYNaThl bopa, 3aKOH paJMOAaKTUBHOTO paclaja, IpU 3TOM pa3inyaTh
CIIOBECHYIO (pOPMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BHIPAXKEHHE U YCIIOBHS (TPaHULbI, 00JIACTH) NPHMEHUMOCTH;

OIpEJIEeIIATh HAPABIICHUE BEKTOPA MHIYKIIMA MarHUTHOT'O TI0JIs IIPOBOJIHHKA C TOKOM, CHJIBI AMIiepa u cuiibl JlopeHia;

CTPOUTD M OIMCHIBATh H300paXKeHHE, CO3JaBAEMOE TIIOCKHM 3€PKaJIOM, TOHKOH JIMH30i;

BBITIOJTHATD OKCIICPHUMEHTBI MO HCCIECJOBaHUIO (DU3MYECKUX SBICHUA M IPOLECCOB C HCIOJIb30BAaHHEM IPSMBIX U
KOCBEHHBIX H3MEPEHUI: mpu 3TOM (POPMYIHpOBAaTh MpobiieMy/3aqady M THUIOTE3y Y4eOHOro OSKCIEepHMEHTa, CcOoOUpaTh
YCTaHOBKY M3 IPEJIOKEHHOr0 000pYIOBaHHs, IPOBOIUTH OMBIT U (OPMYITUPOBATH BBIBOJIBI;



OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIC M3MEPEHHs (PH3UYECKUX BEJIMYHH, IPU 3TOM BBIOHPATH ONTHMAIbHBIA CIOCO0
HU3MEPEHUSI ¥ UCIIONIb30BATh N3BECTHBIE METO/IBI OIIEHKH MOTPEITHOCTEH H3MEpEHHH;

HCCIIEIOBATH 3aBUCUMOCTH (PU3NYSCKUX BEIUUYHMH C MCIIOJB30BAHMEM TPSIMBIX W3MEPEHHl: IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3YJbTATHI MOJTYyIEHHOW 3aBHCHMOCTH (PU3UUECKUX BEIMYMH B BHiE TAOMUI[ U TpadMKoB, IEiaTh
BBIBOJIBI 110 PE3YJIbTATaM HCCIIeJOBAHNS,

co0roaTh mpaBuia 6e30MacHOro TPyIa MPU MPOBEAEHUU HCCIIEIOBAHUN B paMKax y4eOHOrO SKCIIEPUMEHTa, y4eOHO-
HCCIIEIOBATENILCKOM M TPOEKTHOM JEATENLHOCTH C  HCIOJIB30BAHUEM HM3MEPHUTENLHBIX YCTPOMCTB W J1abOpaTopHOro
000py/IOBaHHS;

peliaTh pacyéTHbIe 3a/1aui C SIBHO 3aJaHHON (HU3MUYECKOM MOJIEIIBIO, UCIIONB3Ysl (PU3NYECKHUE 3aKOHBI M IPHHIIMIIBI, Ha
OCHOBE aHAJIM3a YCIIOBUs 33]1a4K BEIOUPATh (DU3HUYECKYIO MOJIEIb, BBIAEIATH (DU3UUECKHIE BETUUMHBI U (YOPMYIIbI, HEOOXOIUMBIE
JUTsL €€ pelIeH s, IPOBOINUTH PACYETHI U OLIEHUBATH PEAILHOCTD MOJIyYEHHOrO 3HAYEHH S (PU3MIECKOM BEINYHHBL;

peliaTh KauyeCTBEHHbIE 3aa4yd: BHICTPAMBATh JIOTMYECKH HETPOTHBOPEYMBYIO IIETIOYKY PACCYXICHHM C ONMOpOH Ha
H3y4EeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHS;

HCIIONB30BAaTh MpPU pELICHHH Yy4eOHBIX 3a/ad COBPEMEHHbIC HH(POPMAIMOHHBIC TEXHOJIOIMH JUISl  IOHCKA,
CTPYKTYPHPOBaHHS, HHTEPHPETAllMd W MPEACTABICHHS Y4eOHOW ¥ HAYYHO-TIOMYJIAPHOH HH(OpPMAIWH, IOMYJCHHOH H3
Pa3IUYHBIX HCTOYHHKOB, KPUTHYCCKH aHATM3UPOBATH MOIy4aeMyro HH(OPMAIIHIO;

OOBSICHATD NMPUHIMIIBI JCHCTBUS MalIdH, NPUOOPOB M TEXHHYECKUX YCTPOWCTB, pasinyaTh YCIOBHS MX 0E30MaCHOr0
HCITOJIb30BAHUS B TIOBCETHEBHOM KU3HM;

MPUBOJIUTH TIPUMEPHI BKJIa/1a POCCHICKUX U 3apYOCKHBIX YIEHBIX-(QU3HKOB B Pa3BUTHE HAYKH, B O0BSICHEHHE MPOIIECCOB
OKPYXKAIOIIEro MHUpa, B Pa3BUTHE TEXHHUKU U TEXHOJIOTUif;

HCIIONI30BATh TEOPETHUYECKUE 3HAHWS MO (DU3MKE B TOBCEJHEBHOW KM3HM Ul oOecredeHHs Oe30MacHOCTH IPH
obpallieHuH ¢ MpUbOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXPAHEHHUSI 3/I0POBbsl U COOJIOACHUSI HOPM 3KOJIOTHYECKOro
MOBE/ICHHUS B OKPYXKAIOIIEH cpelie;

paboraTh B TpymIe C BHIMOJHCHHEM Pa3iMYHBIX COLHAIBHBIX DOJICH, MUIAHUPOBATh PabOTy TPYIIIBI, PAHOHAIBHO
pacnpeaenaTh 005A3aHHOCTH | IIAHUPOBATH JICITENLHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJeKBaTHO OLCHUBAThH BKIIAJ KaX0T0
U3 Y4aCTHHUKOB TPYIIIBI B PELIEHHE pacCMATPUBAEMO# TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauyecTBo yacoB
Ne HaumeHnoBaHue pa3jaenos JJieKTpoHHBIe (1 POBBIe)
KonTpoiabubie IIpakTHyeckune
n/n U TeM NPOrpaMMbl Bcero odpa3oBaTeJibHbIE PeCypChl
padoThI padoTsI
Pazaea 1. DUSUKA U METOAbBI HAYYHOT O TIO3HAHUST
11 ®duznKa 1 METOJIBI 5 Bubaroreka [IOK
' HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
Bbubmrnoreka [IOK
21 Kurevariica 6 ! https://m.edsoo.ru/7f41bf72
Bbubaroreka [IOK
22 fuszavuica ! ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHHS B 5 Bbubmorexa [JOK
' MEXaHHUKe https://m.edsoo.ru/7f41bf72
HUroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3NKA 1 TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 Bubnnorexa [IOK
' KHHETHYECKOI TEOpUH https://m.edsoo.ru/7f41bf72
bubauoreka [IOK
2 1
3 OCHOBEI TepMOMHaMKit 0 https://m.edsoo.ru/7f41bf72
33| seweorm momme : brmotexa LIOK
' H ' https://m.edsoo.ru/7f41bf72
TIePEX OBl
HUroro no pazneny 24
Paznen 4. SJIEKTPOAUHAMUKA
Bbubmuoreka [JOK
41 DUIeKTpOCTATHIA 1 . . https://m.edsoo.ru/7f41bf72
IocTosiHHbII
. Bbubmuoreka [JOK
4.2 AUIeKTprYecKui ToK. Tokn 11 1 1 https://m.edsoo.ru/7f41bf72
B Pa3IMYHBIX CpPeaax
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 4 3

I10 ITPOI'PAMME
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11 KJIACC

KoauuecTtBo yacon

Ne HaumeHoBaHue pa3genoB U JJieKTpoHHBIe (1 POBBIE)
KonTpoiabubie IIpakTHyeckune
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTeJbHbIE Pecypchl
padoThI padoTsI
Paznea 1. DJJIEKTPOAUHAMUKA
M .
) y arHUTHOE I10JIE " . , BuGmorexa [JOK
' fIeKIpOMArHHTHAL https://m.edsoo.ru/7f41c97c
HHITYKIAST
Hroro mo pazueny 13
Paznen 2. KOJJEBAHUS 1 BOJIHBI
M
) €XaHUYECKUE U . . Bu6morexa LIOK
' SICKTPOMArHHTHEIC https://m.edsoo.ru/7f41c97c
KoIeOaHust
59 MexaHn4eckre u 7 1 Bbubaroreka [IOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
Bbubaroreka [IOK
23 Ourriica 10 2 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 25
Pa3aea 3. OCHOBBI CIELIUAJIBHOI TEOPUHY OTHOCUTEJBHOCTH
31 OCHOBBI crieMaIbHON 4 bubaunoreka [IOK
' TEOPHUH OTHOCHTEIILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
a1 DIeMEHTBI KBAaHTOBOM 5 bubauoreka IIOK
' ONTHKH https://m.edsoo.ru/7f41c97¢
bubaunoreka IIOK
4.2 Crpocitie atoma ° . https://m.edsoo.ru/7f41c97c
Bbubmuoreka [JOK
43 AATOMIO® S1pO ° https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHA
51 DeMEHTbI aCTPOHOMUHM U 6 1 bubauorexa [IOK
' acTpO(U3HUKH https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 6
Pa3nen 6. OBOBLIAIOIIEE IOBTOPEHUE
Bubmmorexa ITOK
61 Obobuuatouee nosToperne 2 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 2
Pe3sepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68 4 5
1O ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KounuyecTBo yacos
DJIeKTPOHHBIE
T rema ypoka Be | Koutpo | Mpaktu | dara uuppoBbIe
/ er JIbHBbIE YyecKHue HU3y4YCHUSA oﬁpasol;aTe.ﬂmee
n 0 padorsl | paGoThI pecypcel
1 ®dmsrka — Hayka o npupoze. Hayansre 1 05.09.2023 Brbmmorexa [IOK
METO/IbI IO3HAHHS OKPYXKAIOIIETO MUpPa https://m.edsoo.ru/ff0c32e2
P
2 | conpeermon neyit capram, wape. ) 06092023 | PHOmorera LIOK
P v P Pa R https://m.edsoo0.ru/ff0c33e6
MPaKTHYECKON JIeITENbHOCTH JFOIeH
M .
3 | wevanncororo e, Topouesomne, | 1 12002003 | PHOmorea LIOK
a - ICPEMEIILCHHE, R https://m.edso0.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
bubmroreka [IOK
4 |P it 1 13.09.202
aBHOMEPHOE NPSMOJIMHEHHOE JIBIKCHUE 3.09.2023 https://m.eds0o.ru/ff0c3620
bubauoreka [IOK
P il 1 19.09.202
5 aBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIIKESHHE 9.09.2023 https://m.edsoo.ru/ff0c372e
CBoOontHOe masieHne. Y CKopeHHe CBOOOTHOTo Bubnmorexa [IOK
1 20.09.202
6 MageHUs 0.09.2023 https://m.edsoo.ru/ff0c39cc
7 KpnBomxIHeHHvoe JBIKEHHE. [IBrkeHne 1 26.09.2023 bubmmorexa [JOK
MaTepHaIbHOM TOUKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 JlaGoparophas padora «/3yueHue IBHKEHUSL 1 1 7.09.2023
TEJI 110 OKPY>KHOCTHY
WnepruanbHele cucteMsl otcueTa. [lepBblit bubmmorexa [JOK
9 3akoH HeioToHa . 03.10.2023 https://m.edsoo.ru/ff0c3be8
10 xiccﬁfnfnfff; ﬁ‘iﬁiﬂ I 1 04102023 | Dromoreia LOK
- STopoit 34 A o https://m.edsoo.ru/ff0c3bed
MaTepHaIbHOW TOUKH
Tperun 3akoH HproToHa 17151 MaTepUaIbHBIX bubauorexa [IOK
1 TOYEK ! 10.10.2023 https://m.edsoo.ru/ff0c3be8
KonTponbeHas padora o reme «KuHematuka. bubauorexa [IOK
12 3akoHbl MeXaHUKH HbrOTOHA.» ! . 17.10.2023 https://m.edsoo.ru/ff0c4b74
13 Ac};am ?};TPO?};OH pa<6:0n: 3?2?5 1 18.10.2023 | PHOmorexa LIOK
BECMIPHOTO TATOTEHILL T-ILTa THKECTH. o https://m.edso0.ru/ff0c3d00
IMepBas kocMHUYecKasi CKOPOCTh
Bubmmorexa ITOK
14 | Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 24.10.2023 https://m.edsoo.ru/ffoc3e18
15 Cc;m aoTpeHzﬂ' Koaq}qmm;f:r TpeZH: o 1 25.10.2003 | PHOmorexa LIOK
HPOTHBICHIS I ABIZCHI TE1A B o https://m.edsoo.ru/ff0c3f76
XKHJIKOCTH WIIH Ta3e
IMocTynaTensHOe U BpalaTeabHOE ABHKEHUE
bub. OK
16 | abGcomoTHO TBC?,Z[OFO Tena. YcnoBus 1 07.11.2023 htl/tlps:l;ll(r)‘r:.e;ascli.ru /f0cA126
paBHOBECHS TBEPJIOTO Tema
HNMnynsc MaTepuanbHON TOYKH, CUCTEMBI
bub. OK
17 | maTepuanbHBIX TOUEK. VIMITYIIbC CHIIBI. 3aKOH 1 08.11.2023 htl/tlps:l;ll(r)‘r:.e;ascli.ru /F0c43d6
COXpaHEeHHs MMITYJIbCa.
Pa6ora 1 momHoCTh cuitbl. Kunernueckast
18 | sueprust marepuanbHOif Touku. Teopema 00 1 14.11.2023 bubmoreica [IOK

M3MECHECHHH KHHETHICCKOI OHEPrun

https://m.edsoo.ru/ff0c4502
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19 [NoTtenmansHas 3Heprus.. 3aKOH COXPaHSHHUS 15.11.2023 Bbrbmmorexa [IOK
MEXaHUYECKOU SHEPTUH o https://m.edsoo.ru/ff0c461a
20 [IpoBepounas pabora mo Teme CHITBI M 3aKOHBI 21.11.2023 Bbrbmmorexa [IOK
COXPaHEHUsI B MEXaHHUKE https://m.edsoo.ru/ff0c478c
OCHOBHBIC MOJIOKCHHUSI MOJIEKYJISIPHO-
Bbubaunoreka [IOK
21 i .b 22.11.202
KUHETHYECKOi Teopur. BpoyHoBCcKOE 023 https://m.edsoo.ru/ff0cadc?
newkenue. Judysus
XapakTep IBHKCHHUS U B3aUMOJICHCTBUS
22 | gacruil BemecTBa. MoJenu CTpOCHUS Ta3oB, 28.11.2023
JKUAKOCTEHN U TBEPIBIX TEJ
23 Macca monexyn. KonndecrBo BemecTsa. 99.11.2023
[ocrostHHast ABoraapo
24 TermnoBoe paBHOBecue. TemmnepaTypa u e€ 05.12.2023
nsmepenue. [kasna temmeparyp Lenbcus
Wneanpneiii raz B MKT. OcHOBHOE ypaBHEHHE bubmmorexa [JOK
2 .12.202
° MKT 06 023 https://m.edsoo.ru/ffOc4fde
Bbubaroreka [IOK
2 K MKT 12.12.202
6 OHTpOINIbHAs paboTa mo TeMe «OCHOBEI » 023 https://m.edsoo.ru/ff0c6as0
27 | comome upeanssorg vse. Ypaamom. 13102025 | BrOmOrea 110K
COCTORHE HACAT (z 0 rasa. ypasHenue - https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
28 | 3akon JlansToHa. ["a30BbIE 3aKOHBI 19.12.2023
29 M3omnporieccs! B uealbHOM ra3e U Ux 20.12.2023 bubauoreka [IOK
rpaduyeckoe npeacTapiIeHue https://m.edsoo.ru/ffoc570e
30 BHyTpeHHSIsS SHepTrHs T?pMOI[I/IHaMI/Il{eCKOI/I 26.12.2023
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.
KonudectBo TemnoTsl u pabora. BHyTpeHHsis bubnnorexa [IOK
31 27.12.2023
SHEPTHsl OIHOATOMHOTO HCATBHOrO ra3a https://m.edsoo.ru/ff0c5952
bubaunoreka IIOK
32 | Bupasl Teruonepenaun 09.01.2024 https://m.edsoo.ru/ff0c5c36
Y nenpHas TEIIOEMKOCTh BELIECTBA.
bubaunoreka IIOK
33 KOJ‘II/I‘-I@CTBOVTCHJ'IOTLI NPY TeIUIoepeiaye. 10.01.2024 https://m.eds00.ru/ff0c5C36
AnabaTHbIi nporece
34 [lepBblii 3aKOH TEPMOAMHAMUKY U €TO 16.01.2024 bubauorexa [IOK
MPUMEHEHHE K H30MpPOoLeccam https://m.edsoo.ru/ffoc5efc
35 Heo6p'i1TuMOCTb MPOLIECCOB B IIPUPOJIE. 17.01.2024 bubnuorexa [IOK
Bropoii 3aKOH TepMOINHAMUKH https://m.edsoo.ru/ff0c6230
N N Bbubmuoreka [JOK
36 | Ipuniun peiictBus u KIT/I TeruioBoi MaluHbl 23.01.2024 https://m.edsoo.ru/ff0c600a
37 | Luxa Kapuo u ero KI1J] 24.01.2024
38 O6o6muratomuit ypok «MonekyssipHas pusuka. 30.01.2024 Bubnunorexa LIOK
OCHOBBI TEPMOTHHAMHKHU https://m.edsoo.ru/ff0c6938
39 IpoBepounas pabora o Teme OCHOBBI 31.01.2024
TEPMOJMHAMHUKI
[TapooOpa3oBanue u koHAeHCaMs. McnapeHue bubmuorexa [IOK
40 06.02.2024
U KHIICHHE https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHas 1 OTHocnfenLHaﬂ BJIQKHOCTh 07.02.2024 Bbubmmoreka [JOK
BO3/yXa. HaceleHHBIH map https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucraniudeckue u amopdHbie
42 Tena. AHU30TPOIHUS CBOMCTB KPHUCTAILIOB. 13.02.2024 bubnuorexa [IOK

Kunkue xpucrannsl. COBpeMeHHBIE
MarepHabl

https://m.edsoo.ru/ff0c65f0
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[InaBnenue u kpucraumzanys. Y 1eiabHast

Bbubaunoreka [IOK

43 terutora rwiasienus. CyOnumarust 14.02.2024 https://m.edsoo.ru/ff0c6708
Bbubunoreka [IOK
44 | VYpaBHeHHe TemuioBoro OamaHca 20.02.2024 https://m.eds00.ru/ff0c6820
45 OnexTpu3anys Ten. DIeKTpUIecKur 3apsam. [isa 21.02.2024 Brbmmorexa [IOK
BHUJIA DJICKTPHYECKUX 3apsi/IOB https://m.edsoo.ru/ffOc6bcc
ITpOBOHUKH, THAICKTPHKU U
Bubaunoreka [IOK
4 . 27.02.2024
6 | MONMYNPOBOAHUKH. 3aKOH COXPaHEHHS 02.20 https://m.edsoo.ru/ffocBhee
9NIEKTPUYECKOr0 3apsijia
47 B3aI/IMO};[CI:ICTBI/IC 3ap${}10B.H3aKOH Kynona. 28.02.2024 bubmorexa [JOK
TOYCUHBIH DICKTPUUCCKUH 3apsi] https://m.edsoo.ru/ffOc6ce4
PRE i ———— 05032004 | PHOmoresa LIOK
DUHTIIL CYTICPHOSHILE P e https://m.edsoo.ru/ff0c6df2
nonied. JINHUK HaPsHKEHHOCTH
49 Pabora cui a1eKTpoCcTaTHIECcKOro MO 06.03.2024 Bnbmmorexa [IOK
ITorenuuan. PazHOCTb OTEHIAIOB https://m.edsoo.ru/ff0c6f00
50 HpiiOHH:K:nz HT?;I;TPHKI;:; KTpHHecKas 12.03.2024 | Dromorexa LIOK
SJICKTPOCTATHHECKOM TIOJIE. SHINCKTpHHeCka e https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
bubaunoreka [IOK
1 5 .K 13.03.2024
5 Dnekrpoeémkocts. Konnencarop 3.03.20. https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTb IUIOCKOTr0 KOHIEHCATOPA. 19.03.2024 Bubnmorexa [IOK
DHeprust 3apsHKCHHOT0 KOHJEHCATopa o https://m.edsoo.ru/ff0c72c0
53 KonTponpHas pabora o teme 20.03.2024
«DNEeKTpoCTaTHKa»
AHanu3 KOHTpoJIbHOH paboTsl. JlabopaTopHas
54 | pabora "M3MepeHue 3IeKTpOEMKOCTH 1 02.04.2024
KOHJeHcaTopa"
[Ipuniun gefcTBUS U NpUMEHEHHE
55 | KOHIEHCATOPOB, KOMMPOBAILHOTO amNIapara, 03.04.2024
CTPYHHOT O IIPUHTEpA.
DNEeKTPUUECKUNA TOK, YCIOBUS €ro
56 cymecrBoBanus. [locrosHubil TOK. CHia Toka. 09.04.2024
Hanpspkenne. Conporusienue. 3akon Oma aist
y4acTka LeIH
IMocnenoBarenbHOE, NTapaLIEIBHOE,
CMEILaHHOE COeIMHEHUE ITPOBOAHUKOB. bubauorexa [IOK
57 JlaGoparopnas pabora «M3yueHue 05 16.04.2024 https://m.edsoo.ru/ff0c74f0
CMEILIAHHOTO COSANHEHUS PE3UCTOPOBY»
58 Pabora 1 MOIIHOCTh EKTPUYECKOTrO TOKA. 17.04.2004 Bubnunorexa LIOK
3akon Jxoyss-Jlexnia https://m.edsoo.ru/ff0c7838
3akoH OMa /1 NOMHOH (3aMKHYTOH )
aneKTpuyeckoii nenu. JlabopatopHas pabora Bubnunorexa LIOK
59 0.5 23.04.2024
«M3mepenre DJIC UCTOUHHKA TOKA U €ro https://m.edsoo.ru/ff0c7ae0
BHYTPEHHET'O COMPOTHBICHUSDY
DneKTpOHHAS IPOBOAUMOCTD TBEPBIX
60 | METAIIOB. 3aBHCHMOCTb CONPOTHBIICHUS 24.04.2024
METaJIOB OT TEMIIEPaTyphI.
CBepXIIPOBOAUMOCTD
61 DneKTpUUECKUH TOK B Bakyyme. CBOHCTBa 30.04.2024
9NIEKTPOHHBIX ITyYKOB
62 [MonynpoBogHUKH, UX COOCTBEHHAS U 07.05.2024 bubnuorexa [IOK

MIPUMECHas MPOBOAMMOCTE. CBOHCTBA Pp—N-

https://m.edsoo.ru/ff0c84ae
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nepexoza. [1omynpoBoqHUKOBEIE TPHOOPEI

:‘)HGKTpI/I'leCKI/II/f TOK B paCTBOpax " pacrjiaBax

Bbubaunoreka [IOK

63 | ANMEeKTPONUTOB. DIIEKTPOIUTHYECKAS 1 08.05.2024 https://m.edsoo.ru/ff0c82ba
JTUCCONUAIIUSL. DIEKTPOIH3
DJIeKTPUUYECKUH TOK B ra3ax.
64 | CaMOCTOSITEIIbHBIH U HECAMOCTOSITEIILHBIH 1 14.05.2024 bubmmorera LIOK
https://m.edsoo.ru/ff0c84ae
paspsia. Monuus. [Tnazma
Bubaunoreka [IOK
i 1 15.05.2024
65 | O6obmaromwii ypok «JIEeKTPOINHAMHKA 5.05.20 https://m.edsoo.ru/ff0c88be
KontponsHas pabora o reme Brbmmorexa [IOK
66 1 21.05.2024
"JexTpoarHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHelii ypok. O600IIarONIMIA YPOK 110 bubmorexa [JOK
7 1 22.05.2024
6 TemaMm 10 kimacca 05.20 https://m.edsoo.ru/ff0c8f6c
68 PesepBHbIif ypok. O600maronyii ypox 1mo 1
teMam 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KJIACC

KoauuecTBo yacon

DJIeKTPOHHBIe IH(POBLIE

N Tema ypoka Bee Konrpoa | Tipaxtu Aata oGpa3oBaTe/IbHbIE
n/n bHBIE YecKHe H3yHeHHUs
ro pecypcsl
padoThI paboTsI
1 . MaruutHoe none. Bekrop MVaI‘HI/ITHOI/I 1 05.09.2023 Brbmmorexa [IOK
HHIYKIH. JIMHUYA MarHUTHOW MHTYKIIHA https://m.edsoo.ru/ff0c9778
M .
2 | Omer Sporean, Bamoncicrane 1 08.0.2023 | Dromaoreia OK
pereaa. A R https://m.edsoo.ru/ff0c98fe
[IPOBOTHUKOB C TOKOM
3 JlaGopatophas pabora «/3ydeHne 1 1 12.09.2023 Bbubmorexa [JOK
MAarHUTHOTO HOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JlelicTBHE MArHUTHOTO TIOJIST HA 1 15.09.2023 Bbubmorexa [JOK
pOBOIHHUK ¢ TokoM. Cita AMmepa. https://m.edsoo.ru/ff0c9ac0
, | e | 3
ABIDIyIILYIo P vio w A https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua.
6 Mar»uTHbIe CBOMCTBA BEIIECTBA 1 22.09.2023
DnexTpoMarHuTHas HHIyKius. [ToTok
7 BEKTOpa MarHUTHOW UHIYKIIMH. BJICV 1 26.09.2023
MHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOM
nHyKmn Oapajes
8 JlaGopaTopHast pabora «I/IC(iJTe)IOBaHI/Ie 1 1 29.09.2023 Bbubnmorexa [IOK
SIBIICHMSI DJICKTPOMArHUTHOMN MHYKIIAI https://m.edsoo.ru/ff0cal50
WupyktuBHOCTS. SIBNCHUE
9 camonHAYKIuK. DJIC caMOMHIYKINH. 1 03.10.2023 bubnnorexa [IOK
DHeprusi MArHUTHOTO TTOJIS KATYIIKH C - https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE I0JIe
10 Pemenne 3agau no Teme OCHOBBI 1 06.10.2023
JNEKTPOAUHAMUKH
TexHuueckue ycTpoicTBa U Ux
1 [IPUMEHEHHUE: JEKTPOMArHUTBI, 1 10.10.2023
3NEKTPOABUraTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHIL
12 Oo6o6urarommmit ypok «MarHuTHOE ToJIe. 1 13.10.2023 bubnuorexa [IOK
DJIeKTPOMArHUTHAST HHYKIHS https://m.edsoo.ru/ff0cab82
. I((l\(:IHTpoanaﬂ pa60T; 0 TeMe . . 1710003 BuGmorexa LIOK
«MarHuTHOe nojue. DJIeKTpOMarHuTHas 10. https://m.edsoo.ru/ffocadss
HUHIYKLHSD)
CBO0OOIHBIE MEXaHUUECKHE KOJIEOaHMUI.
Tapmonmyeckue Konebanus. Y paBHEHHE Bubnunorexa LIOK
14 rapMOHHYECKHX KOJICOaHHIA. 1 20.10.2023 https://m.edsoo.ru/ff0caf06
[IpeBpaienue sHeprun
JlaGopaTopHas pabora «MccaenoBanue
15 3aBnchong MEePHO/Ia MAJIBIX 1 1 24102023
KOJIeOaHuii Tpy3a Ha HUTH OT JUTUHBI
HHUTH ¥ Macchl 'py3a»
CB0OOOIHBIE 3TEKTPOMArHUTHBIE
16 KonebaHusl. AHAJIOTUS MEXKIY 1 9710.2023 bubmuoreka [IOK
MEXaHHYECKUMH U SJIEKTPOMArHUTHBIMU https://m.edsoo.ru/ff0cb820
KOJIe0aHUSIMU
17 ®dopmyna TomcoHa. 3aKOH COXPAHCHUS 1 07.11.2023 | Bubauoreka LIOK
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SHEPTHH B HICATBHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/ffOcb9c4

BI)IHy)KﬂeHHI)Ie MCXaHUYCCKUEC

Bbubmunoreka [IOK
18 konebanus. Pe3onanc. BeiHyxneHHbIE 10.11.2023 https://m.edsoo.ru/ff0chb86
9NIEKTPOMArHUTHBIE KOJICOAHUSI
[epemennsn Tok. CHHYCOUAAIBHBIN
19 Hep'eMCHHLII/I TOK. AMIUIMTYIHOE U 14.11.2023 Brbmmorexa [IOK
JICUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA H https://m.edsoo.ru/ff0cbd34
HAaIPSOKCHHS
Tpancdopmarop. IIponsBonctso,
20 repeaaya u morpediieHue EKTPUIECKOM 17.11.2023
SHEPI UM
Y CTpoIiCTBO U IIPaKTUYECKOE
21 MIPUMEHEHUE IEKTPUIECKOr0 3BOHKa,u 21.11.2023 Bnbmmorexa [IOK
reHepaTopa MepeMeHHOr0 TOKa, JINHUH https://m.edsoo.ru/ff0cc324
aneKTporepeaay
MexaHHUYECKHE BOJHBI, YCIOBHSI
29 pacnpoctpanenus. [lepuon. CxkopocTh 24.11.2023 bubmorexa [JOK
PacipoCTpaHEHHs U JTHHA BOJIHEIL. https://m.edsoo.ru/ffOcca54
TMonepeynsie U MPOIOIBHBIC BOJTHBI
23 3Byk. CkopocTb 3ByKa. ' poMKoCTh 28.11.2023 bubmmorexa [JOK
3ByKa. BricoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
24 Pemienne 3a1a4 o reMe MexaHu4ecKue 01.12.2023
BOJTHBI
25 Wnrepdepenuns, qudpakiys u 05.12.2023
MOJISIPU3AIINS] MEXaHHYECKHX BOJIH
ONeKTpoMarHuTHbIC BOJHBI, UX CBOWCTBA
> Bbubnuorexa IIOK
26 u ckopocts. [lIkana neKkTpoMarHUTHBIX 08.12.2023 https://m.edsoo.ru/ffoccfed
BOJIH
27 IpuHUMIIBI paUOCBSA3HU U TEIECBHICHHUS. 12.12.2023
PasButne cpencts cBssu. Panuonokanus
KontponpHas padora «Konebanus u bubnnorexa [IOK
28 BOJIHBD» 15122023 https://m.edsoo.ru/ff0cc6f8
29 cnpem:m;l Hef H(()) . ia“cipzczp?rieiﬂe i 10.12.2023 | DHOmorexa LOK
BCTA B ORHOPOLHOM cpe/e. & OueHHAM - https://m.edsoo.ru/ff0cd350
HCTOYHMK cBeTa. JIyy cBeTa
30 ?Tepafﬁll'f Cjeer aéga:;); b;;paxieﬂm 22.12.2003 | Prommorexa LIOK
BeTa. LOCTPOCHIS H30DpANCHIM B - https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3epKaiie
[Ipenomnenue cera. [lonnoe
Bbub OK
31 BHYTpeHHee oTpaxkeHue. IIpenenbHbId 26.12.2023 h;p;l:l;ll(;;.e:elglsi.ru /f0cd7f6
YT OJI TIOJIHOI'O BHYTPEHHETO OTPAKESHHS
3 JlaGopaTopHas pabora «M3mepeHne 29.12.2023 Bubnunorexa LIOK
MOKa3aTeJs MPEIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
33 HHH;: Igiocmozmge fjo 6an;eHHﬁ ’ 00.01.2024 | Pronmorexa LIOK
JIMH3E. MyJIa TOHKO#H JINH3BI. .01.
Py https://m.edsoo.ru/ffOcddle
VBenuueHue JTuH3bI
3 J]a6u0paTopHa>1 pa60Tei «ccnenoBanue 12.01.2024
CBOWCTB M300paKEHUH B JIMH3AX»
35 Hucnepcus ceera. JlabopatopHast pabora 16.01.2024
«HabmnroneHne aucnepein cBeTa»
36 Uurepdepenims ceera. udpaxuus 19.01.2024 bubmuoreka [IOK

ceta. JudpakironHas pemeTka

https://m.edsoo.ru/ffOced22
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HOHepe‘IHOCTB CBE€TOBBIX BOJIH.

Bbubaunoreka [IOK

37 TMonsipu3sanust cBeta 23.01.2024 https://m.edsoo.ru/ffOcf02e

38 Onrudeckue TpudOpPHI M YCTPOHCTBA U 26.01.2024
YCIIOBUSL MX 0€30I1aCHOT0 IIPUMEHEHHS
I'paHUIBI HPUMEHUMOCTH KIIACCHYECKOH

Bbubaunoreka [IOK
Bt i .01.2024
39 MexaHuKH. [ToCTynaThl CrieuaIbHO 30.01.20: https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCHTEIIBHOCTH
AMC/UICHHE BpeMe cokpattierye A https://m.edsoo.ru/ffOcfad2
JUTAHBL
DHeprus ¥ UIMIYJIbC PEISATHBHCTCKOH
Bubaroreka [IOK

41 . i .02.2024
gacturlbl. CBS3b Macchl C SHEPTUEH U 06.02.20 https://m.edsoo.ru/ffcfc68
UMITYJIbCOM. DHEPrHst TIOKOs

42 KOHTpOJ'II:Haf{ pabota «Ontrka. OCHOBBI 09.02.2024 Bnbmmorexa [IOK
CreNMaIbHON TEOPHH OTHOCHTEIBHOCTH) https://m.edsoo.ru/ffocf6f0
®oronsl. Dopmyna [Inanka. Dueprus u Bnbmmorexa [IOK

43 13.02.2024
nMIynec GoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEJOBAaHNE

m dorodddexra. v3aKOHE,I doroaddexra. 16.02.2024 Bubmorexa [JOK
VYpaBHeHHe DWHIITEHHA TS https://m.edsoo.ru/ffOcffc4
¢dororddexra.

45 JlaBneHue cBeTa. ONbITHI l'[.'H. 20.02.2024 Bubmoreka [JOK
JleGeneBa. XuMHuUeCKOe JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoiicTsa u

46 MPaKTHYECKOE TIPUMEHEHHUE: 27.02.2024
(oTodIeMEHT, COTHeUHas! OaTapes,

CBETOMOL
Pemenue 3a1a4 1mo reMe «JE€MEHTBI bubmroreka LIOK
47 KBAHTOBOM ONITHKK 01.03.2024 https://m.edsoo.ru/ff0d0302
48 ﬁ?ﬁeﬁmﬁfiﬁfﬁ;ﬁ lzlbf:(llTH 05.03.2024 | Drommorexa LIOK
pOOpIA HO P t o https://m.edsoo.ru/ff0d091a
[InanerapHas MozeNnb aToMa
Bbubmuorexa [JOK

49 Iocrynatst Bopa 12.03.2024 https://m.edsoo.ru/ffodOafa

50 H: ngq SH: Z l:)n;)r: ﬁme: P:)e q)gTOHOB o 15.03.2004 | DHOmorexa LOK
HIEPEXOTIc STOMa © GAIHOTO YPOBHA o https://m.edsoo.ru/ff0dOafa
SHEpruu Ha Ipyroi. Buasl criekTpoB
BonHoBeie cBoMCTBa yacTull. BonHb! 1e

Bbubnuoreka [JOK
51 Bpowist. K - { 19.03.2024
PO TOPHyCKyIAPHO-BOMHOBOM https://m.edsoo.ru/ff0d0ca8
JTyalTu3M.

59 KonTponbsHas padora «CBeTOBBIE 29 03.2024

KBaHTbI. ATOMHasI (hU3HKa»
OTKpbITHE paTuOaKTUBHOCTH. ONBITHI
bub. OK

53 Pesepdopaa no onpeaeneHuio cocraBa 02.04.2024 h;p;l:l;ll(;;.e:elglsi.ru /F0d0Fd2
PaIHOaKTUBHOIO M3TYYCHHUS
CaoyicTBa anbda-, 6era-, raMma-

54 u3ydeHus. BiusiHue paanoaKTUBHOCTH 05.04.2024
Ha JKHBBIE OPTaHU3MbI
OTKpbITHE IPOTOHA U HEUTPOHA.

55 U3oromsbl. Aania-pacnan. DIEeKTPOHHBIH 09.04.2024 bubmuoreka [IOK
W MO3UTPOHHBIK OeTa-pacraj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITydeHHe

56 OHeprust CBI3M HyKIOHOB B SIZpe. 12.04.2024 | Bubnuoreka [IOK
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Snepuble peakuuu. SnepHsId peakTop.

https://m.edsoo.ru/ff0d1356

57

DneMeHTapHbIe YacTHIBI. OTKPHITHE
MMO3UTPOHA. MeTOIbI HAOIOICHHS U
perucTpamnuy J1eMeHTapHbIX YaCTHULI.

16.04.2024

Bbubiunoreka [IOK
https://m.edsoo.ru/ff0d0e38

58

OTankl pa3BUTHS aCTPOHOMHUH.
CosBe3us, IPKUE 3BE3/IBI, TUTAHETHI, HX
BUIMMOE JBIKeHHE. COTHEUHAs CHCTeMa

19.04.2024

59

Connre. ConHeuHast akKTUBHOCTb.
Ucrounuk sueprun ColtHIA U 3BE3

23.04.2024

60

3BE3/1bI, UX OCHOBHBIC XapaKTCPUCTHUKH.
3B€3/1bI INIABHOM TOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 3B€311.
CoBpeMeHHBIE TIPE/ICTABICHHUS O
MIPOUCXOXKICHUH | dBorornk CoHIIA U
3BE3]]

26.04.2024

61

Mneunsid I1yrs — Hama I'anakTuka.
lNanakruku. YepHble ABIPHI B spax
TaJIaKTHK

30.04.2024

62

Bcenennas. Teopus bonbioro B3pbiBa.
PenukroBoe u3ydeHue. MeraragakTuka

03.05.2024

63

KonTponbHas padora «3neMeHThI
ACTPOHOMUH U aCTPO(U3UKIDY

07.05.2024

64

O06o06matommit ypok. Ponb u Mecto
(bH3HKH ¥ aCTPOHOMUH B COBPEMEHHOMN
Hay4HOH KapTHHE MHpa

10.05.2024

65

O6o6wmaromuii ypok. Mecro
(u3MYeCKOil KapTUHBI MHpPa B 00LIIEM
PSILY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEICTABICHUH O PHUpPOE

14.05.2024

66

Pe3epaHblil ypok. MarautHoe nose.
OneKTpoMarHuTHas HHIYKIHSL

17.05.2024

67

Pesepsublii ypok. Ontuka. OCHOBBI
CIeLUAIbHONW TEOPHH OTHOCHTEIBHOCTH

21.05.2024

68

PesepHslii ypok. KBanroBas puzuka.
DOJeMeHTbI ACTPOHOMHH U aCTPOYUSUKH

24.05.2024

Bbubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usnka, 10 xace/ Mskumes I'.51., byxosnes B.b., Corckuii H.H. oz penakiueii [TapdentseBoii H.A., AknnonepHoe
obmrectBo «M3natenbeTBo «IIpocBemeHme»

» ®usuka, 11 kmace/ Mskumes I.J1., byxoenes b.b., YUapyrun B.M. non penakiwmeii [lapdhenrbeBoii H.A., AkiimonepHOE

obmrectBo «M3natenbeTBo «IIpocBemeHme»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

» ®msuka, 10 wrace/ Msxkumes I'.41., Byxosues b.b., Corckuit H.H. mox penakmueit [Tapdentrenoit H.A., AkiionepHoe
obmectBo «M3narenscTBo «IIpocBemmenne»

» ®msuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakiueit [lapdenrseBoit H.A., AkironepHoe
obmectBo «M3marenscTBo «IIpocBemenne»

Coopuuku 3amaq: Ousmka. 3agaynuk. 10-11 kin.: [Tocobue st obmeodpazosar. yupexxaenuii / Permkesna A.I1. — 8-e m3n.,
crepeorur. — M.: JIpoda, 2011. — 192 ¢

Iporpammel st 061eoOpa3oBaTeNbHBIX yupexaeHuid. Gusnka. AcrpoHomus. 7

— 11 k. /coct. B.A. Koposun, B.A. Opinos. — M.: [Ipoga, 2010.

[porpammel ob1eodpazoBaTeabHbIX yupexaeHuid. @msuka. 10-11 knacesl. — M.: [Ipoceenne,

2009.

C6opnuk 3anau mo pusuke. 10-11 xnacesl. H.A.Tlapdpenrbesa. [Ipocsenienune,2019r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Uureprer ypok. http://interneturok.ru/ru/school/physics/
®usuka.ru. http://www.fizika.ru/

Unrepuer ypok. http://interneturok.ru/ru/school/physics/
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