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MOSICHUTEJIbHASI 3AITUCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 YPOBHS CPEIHETO YPOBHS OOIMIEr0 0Opa3oBaHUs pa3padOTaHa HA OCHOBE IMOJOXKCHUH U
TpeOOBaHMI K pe3ylibTaTaM OCBOSHHMSI OCHOBHOW 00pa3oBaTenbHOM nporpammsl Oenepannn, npencrasiennoi B PI'OC COO, a
TaKxke ¢ yaéroMm (enepanbHOil pabodeil porpaMMbl BOCHMTAHMS W KOHIIEIIIINHN MIPENoAaBaHus yaeOHoro npeamera «Pusnka» B
obpazoBanum opranu3anuii Poccuiickoit @enepann, peaim3yromux OCHOBHBIE 00pa30BaTeNIbHbIE IPOTPaMMEL.

Coneprkanne nporpamMmbl 10 (PM3HKE HAIPaBJICHO HAa CTPAHMIIBI €CTECTBEHHO-HAYYHOW KapTWUHBI Mupa ydammxcs 10-11
KJIaccoB Ipu 0o0y4eHMHM WX (HU3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IIESTENbHOCTHOrO KOHTEKCTa. [Iporpamma mo
¢msuke coorBerctByer TpeboBaHusM PI'OC COO Kk eBpONEHCKHM JIMYHOCTHBIM, IPEAMETHBIM M METalpeAMETHBIM
pe3ynbTataM OOy4eHHs, a TakkKe 00ecIiednBaeT HeOOXOMUMOCTh pealli3alui MEKIPEIMETHBIX CBsI3el (DM3HKU C €CTECTBEHHO-
HayYHBIMH Y4eOHBIMH IpenMeTramMu. B kadecTBe OCHOBHOM IieM M3y4eHHs (QU3UKH Ha OOIIEM YpOBHE CpeaHero oOpazoBaHUs,
TIPUBENICHBl CIEAYIONIME Pe3yJAbTaThl M3YydeHHs Kypca (HM3HWKU: JIMYHOCTHBIE, METalpeiMETHbIC, NpeiaMeTHhle (Ha 0a3oBoM
YpOBHE).

[Iporpamma no u3nke BKIIIOYALT:

e [lpuBoasTCs pe3ynbTaThl OCBOCHHS Kypca (pHU3NKN Ha 6a30BOM YpOBHE, B TOM YHUCJIE MPEJAMETHBIE PE3YyIBTATHI IO ToJlaM
0o0yueHUS;

e cozaepxanue ydyeOHoro npeaMera «Dusmnka» mo rogam o0ydeHusl.

®duzrka kak Hayka o HauOosee o0IMX 3aKOHAX MPUPOJIBI, IPE/ICTABIEHHAsI B BUIE CHCTEMbI OOy4YeHUs IpeMeTa B IIKOJIE,
BHOCHUT CYIIECTBEHHBIH BKJIaJ B 3HAaHUS 00 OKpykatomem wmupe. LlIkonbHbIE Kypc (HM3MKH — CHUCTEMOOOpa3yOIWi s
€CTECTBEHHO-HAYUHBIX MPEIMETOB, TOCKOJIBKY (DPMU3MUECKHE 3aKOHBI HCXOJST U3 OCHOB IIPOLIECCOB U HAIPaBJICHUH, U3y4aeMbIX
XUMUH, Ouonoruu, Quzndeckod reorpaduu M acTpoHOMHH. Mcnomb3oBaHMe W aKTHBHOE INPUMEHEHHE (PU3NYECKUX 3HAHUH
OIpeJIeIIsIET XapaKkTep M pa3BUTHE MEPEIOBBIX TEXHOJIOIHH B 00JIACTH YHEPTEeTHKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, TIOJTydEeHUsI
HOBBIX MaTEpHUaJIOB C 3aJJaHHBIMH MPUHIMIAMU U Ipyrux. M3ydeHne pU3NKu BHOCHT OCHOBHO#H BKJIAJ B U3y4E€HHE €CTECTBEHHO-
Hay‘-lHOﬁ KapTUHbI MHUpa O6yanOH_II/IXC$[, B TOM 4YUCJIE B YMEHUU NMPUMEHATH HAYYHbIC METOABI ITO3HAHUA IIPU BBIIMOTHEHUU UMU
Hay4HBIX UCCIIEIOBAHUM.

B ocHOBY kypca (hpM3UKH JUTs YPOBHS CPEIHEro o0Liero o0pa3oBaHus 3aI0KeH psill UeH, KOTOpble MOXKHO paccMaTpuBaTh
KaK MPHHIMITBI €r0 TTOCTPOCHUSL.

Hoesi xopowa . B COOTBETCTBUM C €€ KypCOM SIBIISIETCSI JIOTHUECKH 3aBEPIIEHHBIM, OH COJAEPKHUT MaTepHalbl M3 BCEX
pa3znenoB (Gpu3MKH, BKIOYAsi BOIPOCH! KaK KJIACCUYECKOM, TaK U COBPEMEHHOM (QU3UKH.

Hoes cenepanuzayuu . B cOOTBETCTBMM € MarepualiaMd Kypca (GU3UKH, OOBEJUHEHHBIMH BOKpPYr (DU3UUECKHX
Teopuil. BenymyM B Kypce SIBISIFOTCS IPECTABICHUS O CTPYKTYPHBIX CIIOSX MaTEpHU, IPUPOABI U MOJISL.

Hoes eymanumapusayuu . Ee peanusanys npeanonaaraeT UCIoIb30BaHNE I'YMaHHTAPHOI'O NOTEHIMA A (PU3NUECKON HAayKH,
OCMBICIICHHE CBS3M DPa3BUTUS (U3HKM C pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHYECKUMHM, HPABCTBEHHBIMU H
9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaouou manpaenennocmu . Kypc (U3MKM Hpenmonaraer 3HaKOMCTBO C LIMPOKUM KpPYroM TEXHHYECKHX H
TEXHOJIOTUYECKUX TEXHOJIOTUH, N3y4eHHBIX TEOPUI U SHEPTETUKH.

Hoes oxonocuzayuu peanuszyercs TIOCPEICTBOM BHECEHHUS JJIEMEHTOB COAEPKaHUS, MOCBALIEHHBIX 3SKOIOIMYECKUM
npobjieMaM  COBPEMEHHOCTH, BIUSHHMSA Pa3BUTHS M TEXHOJIOTMH, a Takke OOCYKAEHHS NpoOiIeM pa3yMHOTO
MIPUPOJIOTIONB30BAHUS U 0CO00H OE30aCHOCTH.

CTepKHEBBIMU DJIEMEHTaMH Kypca (HM3MKH Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs SBILIOTCA (H3MYECKHUE TEOPUH
(¢opMupoBaHue NpeACTAaBICHHBIX O MOCTEIEHHOM IOCTPOEHHH (M3MYECKHX TEOPHH, POIMKOB (DYHIAMEHTAIbHBIX 3aKOHOB U
npeoOpa3oBaHUi B COBPEMEHHBIX IIPEACTABICHUSIX O NMPUPOAE, TPaHUIAX NMPUMEHUMOCTH TEOPUH, /Ul ONUCAHUS €CTECTBEHHO-
Hay4HBIX TEHAEHIIMI U IPOIECCOB).

CHCTeMHO-IEATENIBHOCTHRI ~ MOAXOX B  Kypce (HM3MKM peanu3yeTcss Mpexae BCero 3a CYeT OpraHu3aluH
SKCIIEPUMEHTAIBHON JedaTeNnbHOCTH o0ydarommxcs. st 6a30Boro ypoBHS Kypca (H3MKH — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANIBHBIX MOCIIENOBATEIBHBIX SKCIIEPUMEHTOB M J1a0OpaTOPHBIX padoT, KOTOpbIe B MporpamMmMe 1o (GU3MKe OOBeJHHEHBI B
o0mieM coucKke YYeHHWH IMpakTHIecKux padoT. BeimeneHne B yka3aHHOM IepedHe JIaOOpaTOpPHBIX pPaboT, MPOBOAUMBIX IS
KOHTPOJISI M HAOMIOACHHS, OCYILECTBIIAETCS YIaCTHUKaMH 00pa30BaTELHOIO MPOIECCa Ha OCHOBE IUIAHMPOBAHMS U OCHAIICHUS
KaOuHeroB ¢m3uku. [Ipy 3TOM OOYYEHHIO BIIAJCHHIO OXPAaHOW NPUMEHSIOTCS METOIBl IPOBEACHUS IOIOIHUTEIBHBIX
U3MEpEeHHH, UCcCIIeJOBaHNEe 3aBUCUMOCTEH (PM3NYECKUX BEJIMYHMH U IIOCTAaHOBKA OMBITA B PAMKaX IMPEIUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHuE yAENAETCS PELICHHUIO PACYETHRIX M KaUeCTBEHHBIX 3anad. [Ipu 3ToM Ay pacyéra IPHOPUTETHBIX 3a1a4
SIBIISIFOTCSL 3a/1a4 C SIBHO 3aJaHHOHM (PU3MYECcKOl MOJENbIo, MO3BOMSIOMIEH MPUMEHITh U3y4EHHbIE 3aKOHBI U 3aKOHOMEPHOCTH,
KaK W3 OIHOTO pa3jena Kypca, TaK W MHTETPHPYS 3HAHUS M3 Pa3HBIX pa3zenoB. JIs TakuxX MPHOPHUTETHBIX 3a1ad SIBISTFOTCS
3aaHusl M0 OOBSICHEHHWIO MPOTEKaHWs (U3UUECKUX TEHICHIWH W MPOIECCOB B COBPEMEHHOW JKM3HH, TpeOyroIme BHIOOpa
(U3MUECKUX MOZIETEH JUIs CUTYallil MPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBarmsivu GI'OC COO k MaTepraIbHO-TEXHUIECKOMY OOECIIEUeHHIO Tporiecca 0a30BOT0 YPOBHS
Kypca QU3WKH Ha YPOBHE CpPEeIHETO OOIIero oOpa3oBaHMs HEOOXOAMMO 00y4aThCs B YCIOBHAX MPEIMETHOrO KaOmHEeTa (hM3UKU
WIN B YCIOBHSX MHTETPUPOBAHHOTO KAaOWHETa NMPEIMETOB €CTECTBEHHO-HAYYHOTO IWKia. B kxaOuHeTe QU3WKHM MOKHO OBITH
HeoOxomuMoe J1abopaTopHOe 00OpyIOBaHME LIS BBHITIONHEHHUS YKAa3aHHOI'O B TporpamMme Mo (U3WKe YIeOHBIX MPaKTHUECKUX
paboT 1 AEMOHCTPALMOHHOE 000pYy/10BAHHE.

JleMoHCTpalmoHHOEe 000pYy0BaHHE COOTBETCTBYET NMPHHIMITY MHHUMAIBHOH JOCTATOYHOCTH U 00ECIEUMBAET OCTAHOBKY
KJIACCHYECKOM MPOrpaMMbl 10 (pU3HMKE KIIOUEBBIX JEMOHCTPALMNA Ul MCCIENOBaHMS W3yYaeMbIX HANpaBICHUH W IMPOIECCOB,
SMIIMPUYECKHUX U (PYHIAMEHTATIBHBIX 3aKOHOB, UX TEXHUUECKHUX MPUMEHEHHH.

JlabopaTopHoe 00OpymoBaHHE ISt YYEOHBIX NMPAKTHYECKHX PaboT (GopMHpyeTcss B BHAE TEMATHYECKHX KOMIUIEKTOB U
KOHTPOJIMPYETCS B pacdere OJHOrO KOMIUIEKTa Ha JBYX oOydarommxcs. TemaTHdecKne KOMIUIEKTHI J1abopaToOpHOTro
000py/OBaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHBIX CTAHIAPTHBIX M IHU(POBBIX NMPHOOpax, a TAaKKe KOMIBIOTEPHBIX
HN3MEPUTENBHBIX CHCTEMaX B BUJIE U(POBBIX JTa00paTOPH.

OCHOBHBIMH NPEACTABUTEISIMU (DH3HUKH, H3YJaIONMMHU 0011ee 00pa3oBaHue, SBISIOTCS:



® TMOJCPKHUBACT WHTEPEC H CTPEMIICHHE OOyJaromuXcs K HAYYHOMY W3YYCHHIO TPUPOMBI, PAa3BUTHIO WX
WHTEJUICKTYaIbHBIX U TBOPUYESCKHUX CIIOCOOHOCTEH;

e pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJIC IO3HAHUSI M YIPABJICHUE MCCIIECA0BATEIFCKAM OTHOIICHUEM K TIPHUPOTHBIM
SIBIICHUISIM;

e METOIBI HAYYHOI'0 MUPOBO33PEHUS KaK PE3yabTaT U3yICHUS OCHOB MaTepuH U ()yHIAMEHTAIBHBIX SBIICHUN (hU3UKY;

® METOIBI YMEHUA OOBICHSIOT SBJICHUS C UCIIONB30BaHIEM (DU3MICCKUX 3HAHWH M HAYYHBIX JIOKa3aTEIbCTB;

® MPECTABIICHBI TIPEICTABICHHBIC POJIUKH (DU3UKHU IS pA3BUTHS IPYTUX BUIOB HAYKH, TEXHUKU U TEXHOJOTHIA.

JlocTmxeHne 3THX Ielell PacCMOTPEHUs CICTYIONIMX 3aad B Tpollecce M3ydeHHs Kypca (U3UKH Ha YPOBHE CPEIHETO
o01Iero o0pa3oBaHus:

e mpuoOpeTeHHE CHUCTEM 3HAaHWH 00 OOmMX (UINYECKUX TMPHUHIMIAX, 3aKOHAX, TECOPUSIX, BKIIOUAs MEXaHUKY,
MOJIEKYJISIPHYIO (PH3HKY, JCKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY U 3JICMEHTHI aCTPOGU3HUKH;

® METOIBI YMEHUIA IPUMEHSIOT TEOPETUICCKUC 3HAHUS TS 00BhSICHEHUS (PU3MUYCCKHX SIBJIICHUMA B TIPUPOJEC U IS IPHHATHUSL
MIPAKTHICCKUX PEIICHUIA B MMOBCETHEBHON YKU3HU;

® OCBOGHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 3aJad C SBHO 3aJaHHOW (DM3UUCCKOW MOJICITBIO, 3aJad, OIPEICIIAIONINX
CaMOCTOATENIFHOE CO3/TaHue (U3NICCKON MOJICIH, a/ICKBATHBIX YCIIOBHUH 3a/1a4H;

® [OHMMaHHE QU3NUYCCKUX OCHOB U COONIOJCHHUC JACHCTBUI TEXHHUCCKUX YCTPOHCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX
OKPYXAIOIIEH Cpebl;

e BIAJCHUC METOJAMH CaMOCTOSTEIBHOTO IUIAHMPOBAHUS W TPOBEIACHHS (PH3MUSCKUX SKCICPHUMCHTOB, aHAIM3a |
(huHAHCOBOIT HH(OPMAIHH, ONPEICICHHS JOCTOBEPHOCTH TOIYUCHHOTO PE3ybTaTa;

® CO3/IaHUE YCIIOBHHU JJISl pa3BUTHS YMCHUN MPOCSKTHO-MUCCIICA0BATEILCKON, TBOPUSCKON JICATSILHOCTH.

Ha uzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpeHero odmiero oopazoBanust otBoautcs 136 yacos: B 10 kiacce —
68 vacoB (2 yaca B Hezenro), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipemiaraemelii B mporpamMme HaOop 1Mo (hU3KKE Ta0OPATOPHBIX M MPAKTUYCCKUX PAOOT SBISACTCSA MPEANOYTHTEIBHBIM IS

YUUTENIS, JEeNafolero BBIOOP TMPOBEIACHHs J1abOPATOPHBIX pabOT M OMbITA C YYETOM WHAMBHIYATBHBIX OCOOEHHOCTEH
00yJaromuxcs.

COJAEPKXAHUE OBYYEHUA
10 KJIACC

Paznes 1. ®u3uKka ¥ MeTOAbI HAYYHOI'0 MO3HAHHUS

®dusnka — Hayka o npupoje. Hayansle METObI TO3HAHUS OKPYXKAIOLEro Mupa. Posib sKciepuMeHTa U TEOpUHU B Ipoliecce
MIO3HAHUS IPUPOJBL. DKCIEPUMEHT B (DU3HKE.

MopnenupoBanue ¢uzndeckux (GakropoB U mporeccoB. Hayunble rumoresbl. Gu3ndeckre 3aKOHbI U TEOPHHU. | paHHIIBI
BaXKHOCTH (PM3MUYECKUX pacTeHHid. [[pUHIIUIT COOTBETCTBHSI.

Posb n MecTo Gu3MKKM B COBPEMEHHON HAYYHOW KapTHHE MUPA, B IPAKTHYECKON JESITENbHOCTH JIIOJICH.

Lemoncmpayuu

AHanorosble ¥ U(POBBIE H3MEPHUTEIbHBIE TPHOOPHI, KOMIBIOTEPHBIE NATIUKH.

Paszgen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuueckoe qBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTo JIBIKeHus. Cuctema oTcuera. Tpaekropus.

Ilepemernenue, ckopocTh (CpefHsst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepHallbHbIX TOUEK, UX MPOEKIMU Ha
ocu cucteMbl KoopauHaT. ClioxeHne epeMelleHni U CII0KEHUE CKOpPOoCTei.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJMHEHHOEe ABIDKEHHUE. [ 'padMku 3aBHCAT OT KOOPAWHAT, CKOPOCTH, YCKOPEHHUS,
ITyTH U MaTEpUATIHHOIO NIEPEMEIIEHHS TOYEK BO BPEMEHHU.

CobonHoe maseHue. Y CKOpeHrne cBOOOIHOTO MaJACHUSI.

KpuBonuneiiHoe nBWxkeHUE. J[BIDKEHUE MaTepUalbHBIX TOYEK 10 OKPY)KHOCTM C TOCTOSHHOM 110 MOZYINIO
CKOpOCTH. YTIIOBasi CKOPOCTh, TUHEHHas ckopocTh. [lepron u mepros obpamenus. LleHTpocTpeMuUTENbHOE YCKOPEHHE.

TexHu4yeckue yCTpOHCTBA W IPAKTHUECKOE NPHMEHEHHE: CIHAOMETp, ABIKEHHE OKPYKAIOIIeH cpenbl, LENHbIE WU
pEMEHHBIE NIEpEeNaun.

Lemoncmpayuu

Mopenb CHCTEMBI OTCUETA, HIUTIOCTPALINSI KHHEMAaTHIECKUX XapaKTEePHCTHK JIBHKCHHSL.

[Ipeobpa3oBaHne IBIKEHHH C UCIOIB30BAaHNEM ITPOCTHIX OPUEHTHPOB.

[Tanenne Ten B BO3AyXe U B pa3pekKEHHOM IPOCTPAHCTBE.

HaOmonenue 3a ABMKEHHEM Tela, OpOIIEHHOTO MO YITIOM K TOPHU30HTY ¥ TOPH30HTAIBHO.

W3mepenne yckopeHHs: CBOOOTHOTO MaCHHS.

VYnpasyieHne cKOpOCThIO TP JBIKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

N3yueHrie HEpaBHOMEPHOI' O IBMXKEHUS C LENBIO OMPEIEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBaHue COOTHOIIEHUS MEXIY IMyTSAMH, NPONMACHHBIMU TEIIOM 3a MOCIEJ0BATEIBHBIMA PaBHBIMHU NPOMEXKYTKAMHU
BPEMEHU NPU PAaBHOYCKOPEHHOM JBIKEHHU C HAYAIIbHON CKOPOCTBIO, PABHOM BEPOSITHOCTH.

W3ydenune nBrKeHUs IapHKa B BSI3KOM JKHIIKOCTH.

W3zydenune nBKeHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun otnocutensHocTu ["anunen. Ilepselil 3akoH HetoTona. MlHepLmanbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpusiun cynepniosunuu cui. Bropoit 3akoH HploToHa aist MaTepwanbHBIX TOdeK. Tpernii 3akoH
HeroToHa ans MaTepranbHBIX TOUEK 3PEHUSL.

3akoH BceMHUpHOro TsaroreHus. Cuna TspkecTd. IlepBas kocMudeckast CKOPOCTb.



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

Tpenwne. Bunsr Tpenust (mokos, ckonbxeHus, kadenus). Cuia tpenus. Cyxoe Tpenne. Cuina TpeHHUsSI CKONBXEHUS W CUIla
Tpenus ocenbto. Koaddurment tperns. Cuia CONpOTHBIICHNS IBH)KEHUIO TENa B )KUAKOCTH WITH B3TJISIC.

[NocTynarensHOE U BpalaTenbHOE JBIDKEHNE a0COIIOTHO TBEPIOTO Tea.

MoMeHT OTHOCHUTENBHO CUIIBI BeTpa. [lnedo cumsl. YcnoBus paBHOBECHS Tela.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHNE: OJIIUIHNUKH, ABMKEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHue nHepIUU.

CpaBHEHUE MACCOBBIX Tell.

Bropoii 3axoH HeroToHa.

W3mepenue cui.

Croxenue cui.

3aBHCHMOCTbH YIIPYTOCTH OT Ae(hOpMaIyy.

Hesecomocts. Bec Tena npu yckopeHHOM MOABEME U MaICHUU.

CpaBHeHHUE CUI TPEHUS HEOXKUAAHHOCTEH, KaUeHUI U CKOJIbKEHUSL.

VYcnoBus paBHOBecHs Tena. Buiel paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

Wzydenue npxeHust Opycka 1o HaKIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCUT OT CHITBI YIIPYTOCTH, BO3HUKAIOUIEH B MIPYKHHE M PE3MHOBOM 00pasiie, OT UX Je(opMaliH.

YcnoBust nccienoBaHusl paBHOBECHS TBEPAOTO Tena, Oesblii OCh CMapT.

Tema 3. 3aKonvt coXpaneHus 6 MexaHuke.

Wmnynsc MaTepuaibHOW TOYKM (Tena), CHCTEMBl MaTepUalibHBIX TOueK. IMIyNnbChl CHIBI M HM3MEHEHHE HMITYJbCa
Tena. 3aKOH COXpaHeHHs UMIYNbca. PeakTHBHOE ABIKEHHUE.

Pabora cunbHas. MOIIHOCTb.

Kunernueckasi sHeprusi MaTepuaabHOU TOUKH. Teopema 00 coOXpaHEeHUN KUHETHYEeCKOW SHEPTUH.

[MorennmanpHas sHeprus. [loreHnuansHas sHeprust ynpyro jaedopmupoBaHHON NpyxuHbL [loTeHIManbHas 3HEprus Tena
BOJIM3H MTOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble ¥ HEMOTEHIUAIbHBIE CUIIbHBIC. CBS3b Pa0OThl HEMOTEHIMANBHBIX CHJI C M3MEHEHHEM DHEepreTHYECKHX
CHCTEM TeJl. 3aKOH COXPaHEHUs SKOJIOTNIeCKOi SHEpIUn.

VYnpyrue u Heynpyrue npoucxoJsT.

TexHuueckue ycTponcTBa U NPAKTUUECKOE IPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN NHCTOJIET, ABMKYILASCS PAKETA.

Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtuBHOE IBMKEHUE.

[epex o/ cepbe3HOI IHEPIUH B KHHETUYECKYIO U 00OpaTHYIO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

W3ydenune Heynmpyroro yaapa ¢ HOMOLIBIO IBYX OAWHAKOBBIX HUTSHBIX a0COMIOTHO MasTHUKOB.

HccnenoBanue cBsi3u paboT ¢ M3MEHEHUEM CUJI MH)KCHEPHOM YHEPIUH TeNa Ha OCHOBE IOTPEOICHHs PE3UHOBOTO KIyTa.

Pa3nen 3. Mousieky/asipaas ¢gu3nka ¥ TepMOAMHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE IONOXKEHHA MOJIEKYSIPHO-KMHETHYECKUX TEOpUH M MX OJKCIIEpUMEHTalbHOE 00OCHOBaHME. bpoyHOBCKOE
nsikenue. updysus. Baxken xapaktep IBIDKEHHS W B3aUMOJICHCTBHE 4acTuIl. Moienu TBEPIOCTH Ta30B, JKUAKOCTEH U
TBEPJBIX TENl U OOBSCHEHHE CBOICTBA BEIIECTBA, JIGKAIIETO B OCHOBE 3THX Mojelneil. Macca 1 pa3Mepsl Monekyi. KonndectBo
BemiecTBa. [locrossHHas ABOrapo.

TemnoBoe orHomenue. Temneparypa u ee usmepenue. llkana temnepatypsl Llenbcus.

Mopnens uneanapHOro rasza. OCHOBHBIE MOJEKYJISIPHO-KMHETHUECKHE TEOPUHU HACAIBFHOTO Tasza. AGCOMIOTHAs TeMIiepaTypa
KaKk Mepa CpeAHel KMHETHMYECKOM SHEpruu TEIUIOBOro JABMXKEHHUs dactul rasa. [llkama temmepaTypsl KenbBuna. I'azoBble
3aKoHBL. YpaBHeHne MenpgeneeBa—Knanelipona. 3akon JlampTona. M3ompomeccsl B WAEaNbHOM Traze C  COAEpIKaHHEM
BemecTBa. [ paduyeckoe mpeacTaBiIeHHE H30MPOIIECCOB: N30TEpPMa, H30X0pa, n300apa.

TexHU9IecKHe yCTPONHCTBA U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETD, OapoMeTp.

Lemoncmpayuu

OmbIThI, HOKa3bBaroye Gororpaduu cocraBa BEIIECTB, MOJIEKYJ, U3MEPEHHBIX COCIUHEHHH.

OmnprTel 0 MU GY3UH KUIKOCTEH U Tasa.

Mopnenb 6pOoyHOBCKOIO IBH)KEHHSI.

Mognens onbita LltepHa.

OmBITHI, TOKA3BIBAIOIINE CYLIECTBOBAHNE MEXMOJIEKYIIIPHOTO B3aNMOJICHCTBHSI.

Mopenb, WUTIOCTPHUPYIONIAst JaBJICHUE Ta3a B COCY/IC.

OMBITHI, WIUTIOCTPUPYIONIHE COCTOSTHUE WACATBHOTO I'a3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

Ompenenenne Macchl BO3/yXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHHH 00beMa, JABJICHHS M TEeMIlepaTyphl BO3IyXa B
HEl.

HccnenoBanue B 3aBHCUMOCTH OT IapaMETPOB COCTOSHUS Pa3pexKEHHOTO rasa.

Tema 2. Ocnosbl mepmoouHamuKu.

TepMonuHaMudeckas cucreMa. BHyTpeHHsIs SHEprys TEpMOAMHAMHUYECKON CHCTEMBI U ee M3MeHeHus. KonmndecTBo Temna u
paboTsl. BHyTpeHHS SHEprus OfHOATOMHOTO HACAIHFHOrO Tasa. Buipl Teruronepenadu: TEIUIONPOBOAHOCTb, KOHBEKIWS,
M3IydeHue. Y JenbHas TeIOEMKOCTh BellecTBa. KonuuecTBo TEMTOTHI Y TEMIonepeaaye.

[Monsitne 06 ammabatHoM mporecce. [lepBriii 3akoH TepMonuHaMukH. [IppuMeHeHne MepBOro 3aKoHa TEPMOXMHAMUKH K
n3orponeccaM. HarmsiiHas uaTeprnperanys paboTs rasa.



Bropoii 3akon Tepmonunamuky. HeoOpaTHMOCTh MPOLECCOB B IIPUPOJIE.

TemoBele  mammebl [IpuHIUEI  geficTBUST  TEIUIOBBIX — MammuH. [IpeoOpa3oBaHust  3HEpPrMM B TEIUIOBBIX
MammmHax. Koadduimenr monesHoro Bo3melcTBus OKpyxkatomeidl cpeapl Ha MammHy. Lukn Kapro m ero kosddummeHt
TIOJIE3HOTO IEHCTBHS. JKOJIOrMIECKHE POOJIEMBI TETIIOHEPTETHKH.

TexHHYeCKHE YCTPOWCTBA M MpPaKTHYECKOE NPUMEHEHHE: JIBUraTelb BHYTPEHHEro CropaHusi, OBITOBOH XOJOIMIBHUK,
KOHTULIMOHED.

Jemoncmpayuu

V3MeHeHne BHYTpeHHEW >HEPIUW Teja IPH COBEPIICHWH paboTHI: BBUIET NMPOOKM M3 OYTBUIKH MO C)KaThIM BO3IYXOM,
HarpeB 3Qupa B JaTyHHOH TpyOKe 10 MyTH TPEHHUS (BUACOJCMOHCTPALIHS).

V3meHeHne BHYTpEeHHEW SHEPTUH (TeMIIepaTyphl) Tella MpH Teruionepeaayde.

OmnebIT 10 aMabaTHOMY paclIMPEHHIO BO3/1yXa (OMbBIT, OCHOBAaHHBIA HA OTHUBOM).

Mopnenu napoBoii TypOHHBI, ABUTATENs] BHYTPEHHET O CrOpaHysl, PEaKTUBHOTO JBUTATENS.

Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomoi

W3mepenne ynenpHOM TEIOEMKOCTH.

Tema 3. Aepecammnvie cocmosanus eeuiecmes. Dazoevie nepexoovt

[MapooOpazoBanne ¥  KoHAeHcauus. McmapeHne W KureHue. AOCONIOTHasE W OTHOCHTENBHAas  BJIAXXHOCTh
Bo3ayxa. HacelneHHsIi nap. Y aenpHas Teruiora mapoodpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI OT IABJICHHS.

Trépnoe teno. Kpucrannuueckue u aMop(QHbIC Tena. AHM30TPONUS CBOICTB KpucTaiioB. XKujakue
kpuctauisl. CoBpeMeHHble MaTepHaibl. [InaBneHne u kpucranmuzanus. Y nenbHas Teriora rasieHus. CyomuMarius.

YpaBHeHHe TEIUI0BOro OanaHca.

TexHUYecKue yCTpONCTBA M MPAKTUUECKOE TPUMEHEHHE: THIPOMETP U MCUXPOMETP, KaJIOPUMETP, TEXHOJOTHH ITONTyIEeHUS
COBPEMEHHBIX MaTEPHaJIOB, B TOM YHCIIe HAHOMATEPHAJIOB 1 HAHOTEXHOJIOT .

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenune Ipy MIOHMKCHHOM JIaBJICHUH.

B03MOXHOCTH PETyJIMPOBaHUsI BIaKHOCTH.

HaGunroneHre HarpeBaHusl U IJIaBJICHNS] KPUCTAJUIMYECKUX BELIECTB.

JlemoHCTpanys KpucTauloB.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

H3mepeHne OTHOCHTENILHOM BI2KHOCTH BO3/1yXa.

Pazgen 4. diaekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzanys Tell. DIEKTPUUYECKUI 3apsgHuK. J[Ba Buxa 3yeKTpUUecKuX 3apsnoB. [IpOBOIHMKM, IUINEKTPUKH U
MIOYTIPOBOJHUKH. J[71s1 cOXpaHeHus 3apsija.

Biaumopeiicteue 3apsaoB. 3akoH Kynona. Todeunsrii MammHHBIA 3apsia. Dnekrpudeckoe mnojie. Hanpssk€HHOCTh BHEIIHUX
nosied. ITpyHIMI Cynepno3uLMY EKTPUUECKUX NosIeH. JIMHUK HAaNPsPKEHHOCTH OTKPBITHIX TOJIEH.

PaGora cun oanekrpocraruueckoro mons. [lorenuman. Paznocts  moreHumanos. [IpoBoMHUKM ¥ JMAJIEKTPUKH B
IEKTPOCTATHUECKOM MoJIe. J{M3eKTpruiecKkas IPOHUIIAEMOCTb.

OnextpoémkocTs. KoHIeHcaTop. DIeKTpOEMKOCTE INTOCKOT0 KOHICHCATOpa. DHEPTHS 3apsHKEHHOT'0 KOHCHCATOPA.

TexHu4eckue ycTpolcTBa M INPAaKTHUECKOE IPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTpocTaTHdecKasl 3alluTa,
3a3eMJICHHE JIEKTPOIPUOOPOB, KOHACHCATOP, KOMMPYIOIIMH anmapar, CTpyWHbBIH IpUHTED.

Lemoncmpayuu

VYeTpoicTBO U IPUHLKIT ACUCTBUS 3IEKTPOMETPA.

B3aumozneiicTBue Ha3IEKTPU30BaHHBIX TE.

DJEeKTpUYECcKOe MOJI€ 3apPsUKCHHBIX TEl.

[IpoBOIHUKH B 3IEKTPOCTATUIECKOM IIOJIE.

DnexTpocTaTHdecKast 3aIlnTa.

JIM3IIEKTPUKY B JIEKTPOCTATUIECKOM IIOJIE.

3aBUCHMOCTD 3JEKTPOEMKOCTH IITIOCKOTO KOHAEHCATOpa OT KBAJIPAaTHOM IUIACTHHBI, PACCTOSHUS MEXIy HHMH U
JMJIEKTPUYIECKOH ITPOHUIIAEMOCTH.

OHeprust 3apsHKEHHOT0 KOH/IGHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

M3mepenue 351eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstit o6padomannsiit mok. Toxu é paznuunsix cpeoax

DNEeKTPUIECKUH TOK. Y CIOBUS MOMAep kaHus Toka. Mcrounnkn Toka. Cuia Toka. [TocTosHHBIIH TOK.

Hanpsokenne. 3akon Oma 1 y9acTka Ieru.

DJIeKTpUYEcKoe CONPOTHBIIEHUE. Y IENFHOE CONPOTHBIECHHE BemiecTBa. [locienoBarensHoe, MapaieNbHOE, CMEIIAHHOE
COEIMHEHUE MPOBOIHUKOB.

Pabora Brmrouaer Tok. 3akoH [xoyms—JIenna. Bextounte Tok.

OJEeKTPOABIDKYIIAs CHJIa M TEXHOJOTHHM ITOCTOSHHOTO WCTOYHMKAa Toka. 3akoH Oma uid ToiHOH  (3aMKHYTOH)
anekTpuyeckon nenu. Kopotkoe 3axioueHue.

OeKkTpoHHas MIPOBOINMOCTH TBEPIBIX METaJIOB. 3aBUCUMOCTh COIPOTHUBIICHHS METaJIOB oT
TemrepaTypsl. CBEpXIPOBOANMOCTE.

OJeKkTpudecKuii TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX MTyYKOB.

[MomynpoBoganku. CobcTBeHHAs u TIpUMecHast MIPOBOJIMIMOCTh MONYNpOBOAHNUKOB. CBOlicTBa IT— H -
niepexoza. [TomyrpoBogHUKOBEIE TPHOOPEI.

DJNEeKTPUIECKUH TOK B paCTBOPAxX M PacIIaBax IEKTPOIUTOB. DICKTPOIUTHIECKAs JUCCOLHAIMS. DIEKTPOIIH3.

DJIeKTpUUECKU TOK B razax. CaMOCTOSATENIbHBIA U HECAMOCTOATENbHBIN pa3psia. Momaus. [lnazma.



TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETp, BOJILTMETP, pEOCTaT, MWCTOYHHMK TOKa,
JJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETHUTEIBHBIE IPHOOPHI, TEPMOMETP CONPOTHBIICHUS, BaKyyMHBIH WO,
TEPMHUCTOPHI U (POTOPE3UCTOPEI, ITOTYIPOBOJHUKOBBII IO, TaJIbBAaHUKA.

Jemoncmpayuu

W3mepenne cHiTbl TOKa U HANPSDKEHMS.

3aBHCHMOCTH CONPOTHUBIICHHS LIMIMHAPHYECKUX IPOBOIHUKOB OT JUIMHBI, IOMIEPEYHOr0 CEUSHHUS M MaTepuaa.

CMeraHHOe COeIMHEHNE TTPOBOIHUKOB.

[Ipssmoe n3MepeHne 3MeKTpoABIKYIIEeH cribl. KopoTkoe 3aMblkaHKe rallbBAHUYECKOTO AJIEMEHTA U OTKPBITHE BHYTPEHHETO
3a3eMJICHHSI.

3aBHCHMOCTH COIPOTUBIICHHSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB 3JIEKTPOTUTOB.

HckpoBoii pa3psan 1 MpoBOAMMOCTh BO3/1yXa.

OnIHOCTOPOHHSISI IPOBOUMOCTH JIMOA.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

M3ydeHne cMeIaHHbIX COEIMHEHUN PE3UCTOPOB.

W3mepenne 351eKTpoABIKYIIEH CHITBI HICTOYHMKA TOKa ¥ €r0 BHYTPEHHET'O COIIP OTHBIICHUSL.

HaGmonenue snekrponusa.

MesknpeaMeTHbIe CBSI3H

Uzydenune ¢usmku Kypca 6azoBoro ypoBHs B 10 Kilacce OCYLIECTBIISIETCS C YIETOM COIEPIKATEIBHBIX MEKIPEIMETHBIX
CBsI3el ¢ KypcaMy MaTeMaTHKH, OMOJIIOTHH, XUMHH, Teorpaui U TEXHOJIOTHH.

Mesicnpeomemuvle nonsimust , CBSI3aHHBIE C U3y9€HHEM METOJIOB HAYYHOI'O MO3HAHMUS: SBJICHUE, Hay4YHBIH (aKT, THIIOTE3a,
W3MEpEeHNe BENNYMHBI, 3aKOH, TEOPHsl, HAOIIOICHNE, SIKCTIEPUMEHT, MOJIETIMPOBAHUE, MOJIENb, U3MEPECHUE.

Mamemamuxa: penieHHe CUCTEMBl MaTeMaTHYECKHX, JIMHeWHas (yHKuus, napabona, runepoona, X rpaduKy U CBOMCTBA,
TPUTOHOMETPUYECKHE (QYHKIIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, BTOPOE TPUTOHOMETPUUECKOE TOXKIIECTBO, CPEIHEE U HX
NPOEKIMH Ha OCH KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozus: mexannieckoe B JKMBOW mpupone, AudQy3us, ocMoC, TEIIOOOMEH J>HBBIX OpPraHU3MOB (BHIBI ABHKEHHS
TeIIonepeiauy, TEIIOBOE PABHOBECHUE), AIEKTPUUECKHE SIBIICHUS B XKMBOW TIPHPOJIE.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIpHAsl Macca, TETUIOBbIe CBOMCTBA TBEPMBIX Tell, KUAKOCTH U
raspl, JJIEKTPHYECKUE CBOMCTBA METAILIOB, JIEKTPOIUTHYECKAs IMCCOLIUALINS, TaJIbBaHUKA.

Teocpagpusi: BNaxxHOCTh BO3/yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe JBIDKEHUH C HWCIIOAb30BAaHMEM MPHHIMNG, Y4ET TPEHHS B TEXHHKE, MOAIIHITHUKH,
HCIIONIb30BaHKUE 3aKOHA COXPAHEHMSI UMITYJIbCa B TEXHUKE (paKeTa, BOAOEM U APYrue), ABUraTellb BHYTPEHHEH KaMephbl, TapoBast
TypOuHa, OBITOBOI XOJOJMIBHUK, KOHIMIMOHEP, TEXHOJIOTMH COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB. , U
HAHOTEXHOJIOTUH,  DJIEKTPOCTATHYECKasl — 3allluTa, 3a3eMIICHHE  DIIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIM  HIPHUHTEP,
AJIEKTPOHArPEeBaTEbHBIE TPUOOPHI, HIIEKTPOOCBETUTENBHbBIE TPUOOPHI, TAIbBAHHKA.

11 KJIACC

Paznen 4. DiekTponMHaMuKa

Tema 3. Maznummnoe nojne. IneKmpomMazHumHan UHOYKYUA

ITocrostHHBIE Mar"uTel. Bzanmonenicteue ITOCTOSIHHBIX MarHuToB. MaraurHoe none. Bekrop MarHuTHOM
vHAYKUMY. [IpuHIMI  Cynepno3uuuyd MarHuTHBIX nosed. JIuHnn MarHuTHOM MHAyKuuM. HapucyliTe JMHUM MarHUTHOM
WHJTyKLUH, TOJIS TOCTOSHHBIX MarHUTOB.

MarHuTtHOoe mose NMpOBOAHUKA ¢ TOKOM. CxeMa JIMHUM HaBOMUT MAarHUTHBIE IOJS IUTMHHOTO IIPSAMOIO INPOBOIHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO IIPOBOIHHKA, KATYLIKH ¢ ToKoM. OnbIT Opcrena. B3anmoneiicTBie IPOBOTHUKOB C TOKOM.

Cunia Amnepa, ee MOAY/b U HallPaBJICHHE.

Cuna JlopeHiia, ee MOAyJIb U HampaBieHue. J[BikeHne 3apsHKeHHOH YacTUllbl B aTMOC(HEpHOM MarHUTHOM moje. Paborta
cunbl JIopeHna.

SIBneHne  BNEKTPOMArHWTHOW  MHAYKIWH. [IOTOK  BEKTOPHBIX ~ MAarHWTHBIX — WHIYKIWHA. DJIEKTPOABIKYIIAs  CHIa
MIPOBOJIOB. 3aKOH 3JIEKTPOMarHuTHON HHAyKunu Oapayes.

BuxpeBoe anekTpuueckoe mose. DIEKTPOABIDKYINAS CHIa HHAYKIMMA B MPOBOJHHUKE ABMKETCSA MOCTYIATEIBHO B CTOPOHY
MarHUTHOT'O TTOJIA.

IIpaBuno Jlenua.

WHIyKTHBHOCTG. SIBIIEHNE CAMOMHIYKIMH. DJIEKTPOABIKYINAS CHIIA CAMOUHIYKIMH.

OHeprusi MArHUTHOT'O TTOJIST KATYIIKKA C TOKOM.

DNEeKTPOMAarHUTHOE TIOJIE.

TexHu4eckue ycTpoicTBa M MPAKTHIECKOE NMPHMEHEHHE: TOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, 3JIEKTPOIBHUIATEINH,
YCKOpPHUTENH, 3JIEMEHTapHbIe OaTapey, NHIYKIMOHHAS T1eYb.

Lemoncmpayuu

OmnpIT DpcTena.

OTKJIOHEHHE ClleyeT BHIONPATh MAarHUTHBIM ITOJIEM.

JIuHMM HABONAT MAarHUTHBIE OIS

B3auMoneiicTBrue 1ByX NIPOBOAHHUKOB C TOKOM.

Cuna Ammnepa.

HetictBue JIopeHIIa Ha HOH JIEKTPOIUTA.

SIBrIeHNE IEKTPOMArHUTHON MHAYKIIHH.

IIpasuino Jlenna.

3aBUCUMOCTb JEKTPOABIIKYILEH CHIBI BEIET OT U3MEHEHHSI CKOPOCTH MarHUTHOTO MOTOKA.

SIBneHue CaMOUHIYKIHH.



Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomoi

N3ydyeHne MarHUTHOTO MOJISI KATYIIKH ¢ TOKOM.

HccnenoBanue neicTBYS MOCTOSIHHOTO MArHUTA HAa PAMKY C TOKOM.
HccnenoBanue sIBICHUH JIEKTPOMArHUTHON MHTYKIIHH.

Paznen 5. Kosie6anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpOMAZHUMHbBLE KOJIEOAHUA.

KonebanpHas cucrema. CBoOOaHBIE MexaHIUYeckue Konebanus. ['apmoHndeckue konebanus. [lepnon, yacrora, aMImmTyaa
u ¢aza xonebanuii. [Ipy>KMHHBIN MasTHUK. MaTeMaTHYeCKH MasTHUK. Y paBHEHHE TapMOHHWYECKNX Konebanuid. [IpeBpamienue
SHEPTHHY NPH TAPMOHNIECKUX KOJIEOAHHSIX.

KonebarenbHblit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KONEOAaHWs B HIEAJLHOM IOBOPOTHOM KOHTYpe. AHAJIOTHs
MEXIY MEXaHWYECKHMMHU U DJIEKTPOMAarHUTHBIMU KojeOaHusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUH B HICAIbHOM
KOHTYpE.

[IpencraBnenne o 3aryxamonmx KoneOaHUAX. BeIHYX/IeHHbIE MexaHW4eckne KoiebaHus. Pesonanc. BeiHyXneHHbIE
JJIEKTPOMarHUTHEIE KOJIeOaHMsI.

Ilepemennbiii Tok. CHHYCOUTANbHBIN IEpEeMEHHbIM TOK. MOIIHOCTE MEpeMEHHOro Toka. AMIUIMTYyJHAas cuia u
JIeUCTBYIOLIEe 3HAUSHNE TOKA M HANPSDKEHUS.

Tpanchopmarop. IIponszBoncrteo, mnepemada u NOTpeOIIEHUE DSJIEKTPUYECKONW HHEPrHH. JKOJOTMYECKHE PHUCKU IIpU
MIPOU3BOJICTBE JIEKTPOdHEPTHU. KynbTypa HUCHONb30BaHuUs AIEKTPOIHEPTHH B TIOBCEAHEBHOM KHU3HU.

TexHUYeCKHE YCTPOWCTBAa M MPAaKTHYECKOE NPUMEHEHHE: MEXaHWYECKHE 3BOHKH, T€HEepPaTOphbl MEPEMEHHOr0 TOKa, JIMHUH
3NEeKTpoIepeaayn.

Jlemoncmpayuu

W3yunre mapameTpbl nepeKItovaronieil cucteMbl (PYKUHHBIA WM MATEMATHYECKUI MasTHUK).

HaGumoenne 3aTyXaromux KoneOaHui.

HccnenoBanue CBOMCTBA BBIHY)KICHHBIX KOJIEOaHUH.

Habnronenue pesoHanca.

CBOOOIHBIC 3JICKTPOMATHUTHBIC KOJICOAHUS.

OcuuutorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HATIPSDKEHUS] OT BPEMEHH) JUIS 3JIEKTPOMArHUTHBIX BO3/ICHCTBHH.

Pe3oHaHC Mpy Mocie[0BaTeIbHOM COSTUHEHHN PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH M KOH/IEHCATOPA.

Moenb JIMHUY 3JIeKTPOTIepeIadH.

Yuenuuecxuii sxcnepumenm, rabopamoptvie pabomul

HccnenoBanue B 3aBUCMMOCTH OT NEPUOJA MAJIBIX U3MEHEHUH HAarpy3Ku Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMEeHHOro TOKa B IIETH MOCIE0BATENIbHO COSAMHEHHBIX KOHIEHCATOpa, KaTYILIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE GOJIHDL.

MexaHuueckue BONHBI, ycloBusi pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHus M AnuHa BoiH. [lonepeunsle u
JUIMHHBIE BOJHBL. MHTepdepenus u 1udpakiys MeXaHH4eCKUX BOJH.

3Byk. CKopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONeKTpOMarHuTHBIE BOJHBI. Y CIOBHUS CO3JAaHUS DJIEKTPOMATHUTHBIX BOJH. B3ammuas opuenrtamms BektopoB E, B,V B
JJIEKTPOMarHUTHOH BojHe. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJH: OTPaKCHHWE, NpeJoMJIeHHe, MOoIApU3auus, IU(paKiws,
unTepdepernus. CKOpOCTb 3JeKTPOMATrHUTHBIX BOJH.

[Ikana >IeKTpOMAarHUTHBIX BOJH. [IprMeHeHNe 37IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIBI paguoCBsI3H U TeNeBUICHUS. Pagronokarms.

DJIeKTPOMAarHUTHOE 3arpsA3HEHNE OKPYXKAroLel CpeIbl.

TexHU4ecKkue yCcTpOWCTBAa M NPAKTUYECKOE MPUMEHEHME: MY3bIKAJIbHBIE WHCTPYMEHTHI, YIbTPa3BYKOBas IHAarHOCTHKA B
TEXHHUKE U MEAUIIMHE, Pajap, PaJHUONpUEMHHUK, TeNeBU30p, aHTeHHa, TeiaedoH, CBU-neun.

Lemoncmpayuu

OO0pa3oBaHue u pacrpocTpaHEHHE NONEPEYHbIX U JITMHHBIX BOJH.

KoneGercs kak HCTOYHUK 3BYKa.

HaGumtonenue orpaxeHus U MPETOMIICHNS] MEXaHIMYECKUX BOJH.

HabGnronenue uaTepdepeHny u 1udpakiud MEXaHUUECKUX BOJH.

3BYKOBOW pe30HaHC.

Habnromenue cBs3u 3ByKa 3BYKa M BRICOTHI TOHA C aMIUTUTYIOA U YCTOHYHUBOCTBIO.

HccnenoBanne cBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, IPEIOMIICHUE, OJsIpU3aIysd, Audpakys, nHTepdepeHnns.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsiMonnHeiiHOe pacnpocTpaHEHUE CBETa B BHEIIHEW cpene. JIyd cBera. TodeuHbld MCTOUHUK
cBerTa.

OtpakeHue cBeTa. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHne m300pakeHuil B INIOCKOM 3epKalre.

[Ipenomienne cBera. 3aKOHBI TPENOMIICHUS CBeTa. AOCOTIOTHBIN TOKa3aTenb mnpenomieHus. [lonHoe wnccnenoBanue
orpaxeHus. IIpenenbHbIA yroy NHOIHOrO BHYTPEHHETO OTPaXkeHHSI.

Hucrniepcus ceera. CnoxxHBINA cocTas Oemoro cBeTa. L[BeT.

Cobuparorme ¥ pacceWBaromue JHH3BL ToHKas JuH3a. POKyCHOE pacCTOSHHE | ONTHYecKas CHia TOHKHX
mmH3. [TocTpoenne m3o00paxkeHHH B COOMPAIOIIMX M PACCEMBAIOMIMX JIMH3aX. POpMylia TOHKHX JIMH3. YBENIWYEHHE, 1aBaeMoe
JIMH30M.

[Ipenensl MPUMEHNMOCTH T€OMETPUIECKON ONTHKH.

BomHoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS HAOIIOAEHUS MAaKCHIMYMOB I MUHUMYMOB B
nHTep(EePEeHINOHHON KapTHHKE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hudpaxoust  cera. AudpakipionHass pem€Tka. YCIOBHE HAONIOAEHHS OCHOBHBIX ~MAaKCHMyMOB TpH  MaJeHUU
MOHOXPOMaTH4ECKOI'0 CBETa Ha JU(PAKIMOHHYIO PEHIETKY.

[onspuzanus ceera.



TexHU4eckue yCTpoicTBa M NPAaKTHIECKOE MPUMEHEHHE: OYKH, JIyTa, (oToarnmapar, MpOeKIHOHHbIA armnapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PPAKIIOHHAS PENIETKA, MOISIPOUI.

Jemoncmpayuu

[IpssmonuHeliHOe pacripocTpaHeHue, OTpakKEHHE U IpeloMiIeHre cBera. OnTHaeckue mpruoopsl.

[MonHoe uccnenoBanue orpaxenus. Moens cBeToBOA.

HccnenoBanne cBOWCTB N300pakeHHs B JINH3AX.

Mopenn MHKpPOCKOIIa, TEJIECKOTIA.

HabGmonenue uarepgepeHnnm ceera.

HaGmonenue audpakuuu cera.

HabGmonenue aucnepcuu cBera.

[Nonyuenwue Temna ¢ HOMOIIBIO IPU3MEI.

[Nony4yeHue TeruIa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaGumonenue nonsipusaiyy cBera.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

W3mepenne mokasaresnst MpeIoMIICHHUS! CTEKIIA.

HccnenoBanue CBONWCTB H300paKCHUS B JTIMH3AX.

HaGmonenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI pacCMOTPEHHSI OTHOCUTEIHLHOCTH

I'panuIBl MPUMEHUMOCTH KJIACCHYCCKON MeXaHHMKH. [1ocTymaThl 000CHOBaHBI OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOMYJIS
CKOPOCTH CBETa B BAaKyyM€, OTHOCUTENIBHO MPUHITUTIA DWHINITEHHA.

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH U COKPAILIEHUE TTUHBI.

DHeprus U UMMYIbCHO-PENSATUBUCTCKON YaCTHIIBI.

CBs13b MacChl C aKTUBHOCTBIO U UMITYJILCOM peHﬂTHBHCTCKOﬁ YaCTHLbI. 3Hepm${ IIOKOsI.

Pa3nen 7. KBanToBas pusznka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU.

®otonsl. ®opmyna [lnanka cBsi3u 3HEPrUU (OTOHA C €ro HANPSDKEHUEM. JHEPrusl ¥ UMITYJIbCHOe (DOTOHA.

OtkpoiTre U uccienoBanue Gorodddexra. Onbithl A. I'. CtoneToBa. 3akoHbsl Gorodddexra. YpaBHeHne DHHINTEHHA IS
¢doroadpdexra. Doroaddext «KpacHast rpaHuia.

Hasnenwne ceeta. OnbiTel I1. H. JleOenena.

XUMHUYECKOE ACHUCTBHUE CBETA.

TexHUUYECKHE YCTPOUCTBA M IPAKTUYECKOE IPUMEHEHHeE: (POTO3IeMEHT, (POTONATIHK, COTHEUHas OaTapes, CBETOLHOA.

Lemoncmpayuu

dotoa(d ekt Ha YCTAaHOBKY C IIMHKOBO# IIACTHHOM.

HccnenoBanue BoccTaHoBIeHUs BHEIIHEro (oTodddekra.

Cseronuon.

Conneunast 6arapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopna mo paccesiHuto o -uactuil. [lnanerapuas Momenb artoma. [loctynaTs
Bbopa. Uznydyenue u paznenenue (HOTOHOB MPH MEPEXOJE aToMa C OIHOTO YPOBHS 3HEPIUU Ha Jpyroid. Bumel criektpo. Cnekrp
ypOBHell 3Hepruu aroma BennkoOpuTaHum.

Bonnossle cBoiicTBa yactur. Bomusl ae bpoitisa. KopnyckynspHO-BOIHOBOH Tyain3M.

CrHoHTaHHOE U BBIHYKAECHHOE U3ITYUCHHUE.

TexHuueckue ycTpoiicTBA W MPaKTHYECKOE IPUMEHEHHE: CIEKTPajIbHBIM aHamu3 (CIEKTPOCKOM), Jla3ep, KBAaHTOBBIM
KOMITBIOTED.

Lemoncmpayuu

Mopuens onbiTa Pesepdopa.

OmnpeneneHue UIMHBI BOJH Ja3epa.

HabnroneHnne TMHEWHBIX CIIEKTPOB POU3BOJISIT.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

HaGumtonenne nuHeH9aToro KImMara.

Tema 3. Amommnoe adpo

OKCIIEpUMEHTHI, TOKA3BIBAMOIINE HAAEKHOCTE sapa. OTkpeiTHe pamuoakTuBHOCTH. OnbITel Pesepdopma mo cocraBy
panuoakTHBHOrO u3iydeHus. CoiictBa anbda-, Oera-, ramma-mimydeHus. MccinenoBaHWe paafioOaKTUBHOCTH Ha SKHBBIX
OpraHU3Max.

OTkpeiTHe TIpoTOHa W HeWTpoHa. HyknmonHas mopmens simpa [ eiizenOepra—lBanenko. 3apsn simpa. MaccoBoe YHCIIO
siapa. M3oronsl.

Anpda-pacnan. DIeKTpOHHBIN U TO3UTPOHHEIH OeTa-pacnaz. ['amma-m3mydeHue. 3aKoH paJioaKTHBHOTO 3apakKeHUsI.

OHeprust CBSA3M HYKJIOHOB B siipe. SInepHble cuibl. JledekrT simpa sapa.

SnepHsle cocTosiHMS. [lenenue u cuHTe3 s7ep.

SnepHsrii peakrop. TepmosinepHslii cunTe3. [IpoOieMbl M MEPCHEKTHUBBI SAEPHOM SHEPTEeTHKU. DKOJIOTHYECKHE ACHEKTHI
SIIEPHOM SHEPTETHKH.

OnemeHTapHble YacTHIBl. OTKPBITHE TO3UTPOHA.

Mertozp! HAOTIONEHUS ¥ PETHCTPALH HJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaNbHbIE B3auMoAeHCTBUsL. EAMHCTBO (M3MUecKnX KapTHH MHUpa.

TexHHYecKHe ycTpONHCTBA U MPAKTHUECKOE NPUMEHEHNE: JI03UMETp, Kamepa Buibcona, siepHblii peakTop, aroMHast 6omM0a.

Jemoncmpayuu



CYETYnK MOHN3UPYIONIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
W3zyunre Tpekn gactu (110 TOTOBBIM (oTorpadusiM).

Pa3gen 8. DiieMeHTBI AaCTPOHOMHUH M ACTPOGU3NKH

Ortarsl pa3BUTUS acTpoHOMUM. [IpHuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHNE ACTPOHOMUM.

Bun 3Bé3na0ro HeOa. Co3Be3nust, ipKue 3BE3/IbI, INTAHETHI, UX BUIUMOE JIBIKCHHUE.

ConHeuHas cucteMa.

Connne. ConHeuHast akTUBHOCTB. McTounnk sHeprun ConHua u 3B€37. 3BE3/bI, UX OCHOBHBIE XapaKTEepUCTUKU. Jnarpamma
«CIIEKTpaJbHBIM KJIACC — CBETHMOCTBY». 3BE3bl TJIAaBHOM IIOCIIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» I
TJIaBHBIX 3B€3]] MO MOCIEA0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpeMEHHBIE TNPEJICTABICHHUS O MPOUCXOKICHUH H
sBomtoy ConHIa U 3Be3/1. DTalbl dKU3HU 3BE3I.

Mneunsiii [Iyts — Hama T"anaktuxa. [lonoxenne u nmxenne ConHua B [Namaktuxe. Tunsl ranaktuk. Paguoranaktuku u
KBa3apbl. YEpHBIE ABIPHI B Apax raJaKTHKU.

Bcenennas. Pacmmpenne npoctpaHcTBa. 3akoH Xa0O6ma. PaszOeranune ramaktiku. Teopust BemMKoro B3phiBa. PenmkroBoe
U3ITy4EHUeE.

MacmraOHast cTpykTypa Mupa. MerarajiakTuka.

Hepeménnblie npobiemMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaOmtofenust HEBOOPY)KEHHBIM TJIa30M C HCHOJIb30BAHHEM KOMITBIOTEPHBIX IPUIOKEHUH ISl ONpeieieHusi HeOeCHBIX
00BEKTOB Ha KOHKPETHBIE TOYKH: OCHOBHBIE c03Be3 sl CeBEpHOro MoNyIapus U IpKUX 3BE3]I,

Habnronenus B teneckorne JIynsl, mwiaHetsl, Miteunoro ITyTtu.

O0o0maroniee NOBTOpeHne

Ponb (M3MKK M acCTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTMYECKOW, COIMAIbHON M ITUYECKOW OCHOBaxX JESTEIbHOCTH
YeJoBeKa, pPoJib U MeCTO (M3MKM M acTPOHOMHM B COBPEMEHHOW HAaydyHOW KapTUHE MHpa, poib (PU3NYECKHX Teopuid B
CBEpHYBILIEHCs Tpe/cTaBlIeHHONW (U3NYeCKON KapTHHE MHpa, MeCTO (PU3MYECKUX KapTHH MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HayuHbIX [IpeacraBienuil o npupoze.

MesknpeaMeTHbIe CBSI3H

N3ydenue xypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBIISIETCS ¢ YUETOM COAEPIKATEIBHBIX MEKIPEIMETHBIX
CBsI3el ¢ KypcaMy MaTeMaTHKH, OUOJIIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemmnvie nonsimus , CBS3aHHbIE C U3YYCHUEM METOJIOB HAYYHOTO TIO3HAHUS: SBJICHHE, HAyYHBIN (hakT, rumnoresa,
H3MEpeHHe BEIMYHHBI, 3aKOH, TEOPHS, HaOIIOIeHNE, SKCIIEpUMEHT, MOICIUPOBaHUE, MOJENb, H3MEpPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl KOOPAWHAT, TPUTOHOMETpUUYECKUE (YHKLIUH: CHHYC, KOCHHYC, TaHI€HC, KOTaHTEHC,
LUKIMYECKOE TPUIOHOMETPUYECKOE TOXKAECTBO, KOHTYPBI M HX IPOCKIMM Ha OCH KOODIMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApHbIE (QYHKIMHU, IPU3HAKH OO0 TPEYroiabHHUKOB, ONpellelIeHe IUIOMAN IUNIOCKUX GUryp n o0beMa
Tena.

buonozus: >nexTpuuecKre SABICHUS B )KMBOU NPUPOJE, IEPEMEHHBIE IBIKEHHS B )KUBOW IPUPOJIE, ONITUYECKUE SIBICHUA B
JKUBOU IIpUpOAE, AEUCTBUE paAuallii Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KPHCTAJUIMYecKas CTPYKTypa TBEPIOBIX Tel, MEXaHH3Mbl 00pa30BaHHS
KPUCTAJNIMYECKON PEIIETKH, CIEKTPaIbHbINA aHAJIN3.

leocpaghus: MaTHUTHBIE TIONIOCA 3€MJIM, 3aJIeXHM MAarHUTHBIX PyA, (OTOCHEMKA 3EMHOH IOBEPXHOCTH, INpEACKa3aHUe
3EMJIETPSICEHU.

Texnonozusa: IMHAKA DIEKTPOIIEPEAYN, TEHEPATOP NEPEMEHHOIO TOKA, DJIEKTPOIBHUraTellb, MHAYKLHMOHHAsA II€4b, pajap,
panuonpréMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meub, IpOeKIIMOHHBIN annapar, BOJIOKOHHAsI ONTHKA, COJIHEYHast OaTapesl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA30OBAHUSA

OcBoenne yuebHoro mpeamera «®Dm3MKa» Ha YpPOBHE CpemHero obmiero obOpa3oBaHus (0a30BBI YpOBEHB) TOIKHO
o0ecreunBaTh JOCTIKEHHUE CIEAYIONINX JINYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE pe3ynbTaThl OCBOCHMS Kypca mnpeaMera «®Du3uka» MODKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTH
00yJaroNuXcsi PYKOBOIUTHCS CPOPMUPOBAHHON BHYTPEHHEW TIO3MIUENH JHMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPHEHTAIHH,
TO3UTHBHBIX BHYTPEHHHX YOEXKICHUH, COOTBETCTBYIOIIMX YCTOHYMBBIX IIGHHOCTHBIX MO3WIIMH POCCHIICKOTO 0O0IIecTBa,
MIPO/UICHNS] KM3HEHHOTO OIBITAa M OINbITa AEITEIBHOCTH B TIPOIECCE PEANN3allid OCHOBHBIX ITPUHIMIIOB BOCHHUTATEIBHON
JEATEIBHOCTH, B TOM B YaCTH KOJIHYIECTBO:

1) BbIcuice oGpazoBaHue:

c(OpMUPOBAHHOCTh TPAKIAHCKOM IO3MIUHN OOyJaromerocss Kak aKTHBHOIO M OTBETCTBEHHOTO WIEHA POCCHHCKOTO
00111eCTBa;

MIPUHATHE TPAAUIMOHHBIX O0IIEYEI0BEYECKNX TYMAHUCTHIECKNX U IEMOKPATHIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIbHOCTh B HayYHBIX HCCIEOBAHHMAX OOIIECTBA, yIaCTBOBATh B CAMOYIPABJICHUH B
00pa3oBaTeNTbHON OpraHu3aINH;

YMEHHE B3anMOJICHCTBOBATh C KOHKPETHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIMSAMH 1 Ha3HAUCHUSIMH;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOMN AEATENBLHOCTH;

2) IATPHOTHYECKOr0 BOCIUTAHMS

c(hOpMHUPOBAHHOCTH POCCHHCKON TPaXk1aHCKOW MIICHTUIHOCTH, ITATPUOTH3MA;

LIEHHOCTHOE OTHOIICHHWE K TOCYJApCTBEHHBIM CHMBOJAM, IOCTIDKCHHSM POCCHICKMX Y4EHBIX B oOyacth (u3uku u
TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:



c(hOpMHUPOBAHHOCTH MOPAITBHOTO CO3HAHHS, STHIECKOTO TIOBEICHNS;

CIIOCOOHOCTH OIIEHMBATh CHTYALMIO W TMPUHAMATH OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH, B TOM YHCJIE B YICHUUECKOM JIESITENBLHOCTH;

OCO3HAHHUE JIMIHOrO BKJI[a B IOCTPOEHUE OYIyIIero;

4) 3cTeTH4eCKOro BOCHUTAHUS

HCTETHYECKOE OTHOIIECHNE K MUPY, BKITFOUYast 3CTETHKY HAYYHOIO TBOPYECTBA, IPUCYIIETO (PU3NIECKOM HAYKE;

5) TpynoBoro BocnuTaHusi:

HHTEPEC K PasIMUHBIM cepaM MpopeCcCHOHATBHON EATENFHOCTH, B TOM YHCIIE MEPEPHIBBI ¢ (PU3UKOM M TEXHHKOM,
HEeO0XOMMO YUUTHIBATE OCO3HAHHBIN BBIOOP OymyIiei mpodecchn U peaau30BbIBATh COOCTBEHHBIE KM3HEHHEIE TIITaHE;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BAHUIO U CAaMOOOPA30BAHKIO B 00JIACTH (DM3MKU HA MPOTSHKEHUH BCEH KU3HU,

6) 3Ko/IOrNYecKoe BOCIUTAHNUE:

chOpMHPOBAHHOCTH CBOEOOPA3HOM KYJIBTYPHI, OCO3HAHHUE III00ATBHOTO XapaKTepa SKOIIOrHYECKUX pobiiem;

[UIAaHUPOBAHUE U MIPOrHO3UPOBAHKE JIEHCTBHI B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHWH Lieel pa3BUTHS YeIOBEUECTBA,;

pacIIupeHne OIbITa AeTENLHOCTH, HAPABIEHHOCTH Ha OCHOBE CYIIECTBYIOIINX 3HAHUH M0 (U3HKE;

7) HEHHOCTH HAYTHOIO TO3HAHUS:

cpOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COBPEMEHHBIM B3I HA pa3BUTHE (DH3MIECKOM HAYKY,

OCO3HAHHWE IIEHHOCTEN HAYYHOM IEATENHLHOCTH, TOTOBHOCTH B TPOIECCE M3Y4EHUs (GU3MKU H3y4aTh MPOEKTHYIO H
HCCIIEI0BATENLCKYIO AEATENLHOCTE HHIUBUIYAILHO U B TPYIIIE.

METAINNPEIMETHBIE PE3YJIbTATBI

IMo3naBaTenbHBIE YHHBEPCAJIbHBIE TEXHOJIOTHYECKHE el CTBUSA

Ba3oBble Jornyeckue 1eicTBUS:

CaMOCTOATEIBHO c(hOPMYIUPOBATH M AKTYyaIU3UPOBATH IPOOJIEMY, PACCMOTPETh €€ BCECTOPOHHE;

OIIPEJICIISATH LIENH JACSITEIBHOCTH, 33/1aBaTh MAPaMETPhl M OLICHUBATh MX JIOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYUsSI B PACCMATPUBAEMBIX (DU3NUECKUX SIBICHHSX;

Pa3pa0orath 11aH perieHus npodsaeM ¢ yUETOM aHaju3a COCTOSIHUSI MATePHAbHBIX U HEMaTepHabHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBLI B ACATCIIbHOCTH, OLCHNBATHL COOTBETCTBHE PE3YJIHTATOB ﬂeﬁCTBHﬁ, OLICHUBATb PUCKH HOCJ’Ie)]CTBI/II‘/II
JIeATENLHOCTH;

KOOPAMHHUPOBATH 1 BBITIOJIHATH pa60Ty B YCJIOBUSIX PCAJIBHOTO, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMO}IeﬁCTBHﬂ;

Pa3BUBATh KPEATUBHOC MBIIIJICHUE ITPU PCIICHUHN )KU3HCHHBIX np06neM.

Ba3oBble ucciiegoBaTesbckue 1eiicTBUA !

BJIaJeTh HAy4YHOI TEPMUHOJIOTUEH, KIFOUEBBIMH NOHATHUAMHU M METOAAMH (U3NYECKON HAYKH;

obyiaflaHie HaBbIKAMU y4eOHO-HCCIIEJOBATENBCKOW M TPOEKTHOW [eSTeIbHOCTH B 00JacTd (DU3UKH, CIOCOOHOCTH U
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pelIeHHs 3aAad (M3MYECKOr0 COICp)KaHUS, MPUMEHEHUIO Pa3JIMYHBIX
METOOB MO3HAHMS;

BJIAJIeNIel] CXEMBbl AESATENLHOCTH IO MONYYCHHIO HOBBIX 3HAHUH, MX NpeoOpa3oBaHUs, MPeoOpa3oBaHHs W NPHMEHEHHUS B
Pa3INYHBIX HAyYHBIX 00BEKTaX, B TOM YHCIIE [IPU CO3AaHUH IIPOCKTOB B 001aCTH (PU3MKY;

BBISBIISATH NPUYMHHO-CIECTBEHHbIE CBS3M M aKTYaJM3MPOBaTh 3aJady, BBIABUraTh THIIOTE3Y DEIICHUS ee, HaXOIUTh
apryMeHTHI U1l I0Ka3aTeNbCTBA CBOMX YTBEP)KACHHMH, 3a1aBaTh apaMeTphl M KPUTEPHHA pelIeHHs;

aHAIM3UPOBATH IIOJyYEHHBIE B XONE PELICHHS 3aladyd pPe3yJbTaThl, OLEHWBATH MX NOCTOBEPHOCTH, IIPOrHO3UPOBATH
H3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 314X B 00pa30BaTEIbHOM AESTENFHOCTH, B TOM YHCIIE IPH U3Y4eHUH (DH3HKY;

JIaTh OLEHKY HOBOM CHTYalLlH, OLIEHUTh IPHOOPETECHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHIECKYIO 00IACTh KU3HEACATEbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX PETHOHOB CYOBEKTOB;

BBIJIBUTaTh HOBBIE HIEH, IIpeJIaraTh OPUTHHAIbHBIE TIOIXO/IbI H PeLICHHS;

CTaBUTH NMPOOJIEMBI U 3314, JIOIYCKasl albTepPHATUBHBIC PELICHHUS.

Pabora ¢ undopmanueii:

BJIaJIeTh HABBIKAMU MOJy4E€HHS MH(OPMAIIMOHHOIO CONEPKAHUS M3 UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTENILHO H3ydaTh
TIOHMCK, aHAJIM3, CHCTEMATU3ALHUIO U HHTEPIIPETAIHIO HHPOPMALIUH Pa3JINYHbIX BUIOB U (OPM NpeICTaBICHHS;

OLICHUTH JIOCTOBEPHOCTh HH(OpMALHH;

UCIIONB30BAaTh CPEACTBA HH(DOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJNIOTMH IS pelleHHs KOIHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPTaHW3AIMOHHBIX 3a]a4 C COOJIOJICHHEM TPeOOBaHUH SPrOHOMHKH, TEXHHKH 0€30MacHOCTH, THTHCHBI,
pecypcocOepekeHus, MPaBOBBIX M STHYECKIX HOPM, HOpM HHPOPMAaIMOHHON 0€3011acHOCTH;

CO37aBaTh TEKCTHl MaTepHANBLHOIO COACP)KAHMS B PasIMYHBIX (QopMaTaX C yKa3aHHEM Ha3HaYeHUs WHPOPMALUH H
OTKITIOYATh UX, BBIOUpas ONTUMABHYIO ()OPMY MPEICTABICHNS U BU3YAIU3alUH.

KoMMyHHMKATHBHBIE YHHBePCAIbHbIE TEXHOIOTHYeCKHe 1eHCTBUS:

M3Y4YHUTh OOIIEHNE HAa YpOKax (PM3UKH M BO BHEYPOUHOH AEATEIBHOCTH;

pacIio3HaBaTh NPEIIOCHIIKN KOH(MINKTHBIX CUTYAIIMH U CMATYaTh KOH(IIMKTBI;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;

TIOHMUMATh W UCHOJIB30BATh MPEUMYIIECTBA KOMaHIHOW M MHANBUIyaIbHON padoTHI;

BbIOEpUTE TEMBI W METOABI ACHCTBMHA YYaCTHHKOB C YYETOM OOIIMX HMHTEPECOB M BO3MOKHOCTEH KaKIOro tWiICHA
KOJUIEKTHBA;

COBMECTHAsI JEATEIbHOCTh, OPraHM3alusl U KOOpAUHALUS NEHCTBHI MO €€ OCYHIECTBICHUIO: COCTABUTH IUIAH ACHCTBUIA,
3ammcaTh JEHCTBUS C yIETOM IIeell MOUX YJaCTHHKOB, OOCYUTH PE3yabTaThl, IPUHITH COBMECTHYIO paboTy;

OLIEHUTH KaYECTBO CBOET'0 BKJIAJa M KOMAHIbI KaXK/I0T0 YYaCTHHKA B OOIIMX pe3ylbTaTax Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEH C MO3ULMK HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON HHHOBALUM;



WzyuaiiTe MO3UTHUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3iMYHBIX YCTPOWCTBAaX, BKIIOYAs KPEATHBHOCTh W BOOOpaKCHUE,
4TOOBI OBITh HHULIMATUBHBIM.

PerynsiTuBHBbIE YHUBePCAJIBHbIE TEXHOJOTHYECKHE TeHCTBUSA

Camoopranusanus:

CaMOCTOSITENILHO N3y4YaTh M03HABATEIBHYIO JIEITENLHOCTh B 001acTH (DM3UKH M aCTPOHOMHUH, BBISIBIISTH ITPOOJIEMBI, CTABUTH
1 GOpMYIHPOBaTh COOCTBEHHEIE 3a/1a4H;

CaMOCTOSITENIFHO COCTaBHUTH IUIaH PENICHHS PACUETHBIX M Ka9YeCTBEHHBIX 3aJiay, TUIaH BHIMTOTHEHHS MIPAKTHYECKOH paboTHI C
y4ETOM UMEIOIINXCS PECYPCOB, ECTECTBEHHBIX BO3MOXKHOCTEH 1 MPEIIOYTEHUI;

JIaTh OLIEHKY HOBOW CHTYallHH;

YTOUHEHHE PaMOK HACTOAIIEro IPeAMETa Ha OCHOBE JIMYHOTO IIBETA;

Jie7IaTh OCO3HAHHBII BEIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0st OTBETCTBEHHOCTD 33 PEIICHUE;

OLIEHUTbH ITPUOOPETEHHBIH OIIBIT;

OOecrieunBath (OpMHUpOBaHHE M OOECIIEUEHHE OSpYAMIMHA B 00NacTW (HU3MKM, TOCTOSHHO TIIOBBINIATH CBOM
00pa3oBaTEeNbHBIA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, IMOIMOHAJILHBIN HHTEJIEKT:

JlaBaTh OLICHKY HOBOI CUTYallMy, BHOCUTh KOPPEKTHUBHI B JAESTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB JCHCTBUAM
JIHLL;

BJIaJIETh HaBBIKAMU TTO3HABATEIHHON pe(IEeKCHH KaK OCO3HAHHS MMPOMCXOAIIUX AEHCTBUI M MBICIUTEIBHBIX HPOIECCOB,
UX Pe3yJbTaTOB U OCHOBAHUIA;

WCIIONIb30BaTh MPUEMBI PeIeKCHH /ISl OLIEHKH, BBIOOpa CUTYallll BEPHOTO PEICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHIKEHHIO;

MOTUBBI IIPUHATHSA U apI'YMEHTBI APYTUX IIPU aHAJIN3€ PE3YIbTAaTOB ACATCIIbHOCTH,

IMpUHUMAaThb CC6$I, ITOHUMas CBOM HCAOCTAaTKU U JOCTOMHCTBA,

MOTHUBBI IIPUHATHS U apT'yMEHTBI APYTUX IPU aHAJIN3€ PE3YIIbTATOB ACATCIIbHOCTH,

[Tpu3HaBaTh CBOE MPABO M MPABO JPYrHX HA OIIUOKY.

B mporecce AOCTHXEHHs JTHYHOCTHBIX PE3YJIBTATOB OCBOEHHMSI MPOrpaMMbl MO (U3MKe A YPOBHS CPEIHEro oOIero
00pa3oBaHusl y y4alIuXcsl COBEPIIEHCTBYETCS SMOLMOHANIBHBIM UHTEIUIEKT, MPEANoNaralonyii ¢ OpMUPOBaHHOCTS!

CcaMOCO3HaHHe, BKJIIOYAIOIIee CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHUE, BHUJIETh HAIpaBJICHHE Pa3BUTHS
COOCTBEHHOW 3MOLMOHAIILHOM Cepbl, OBITh YBEPEHHBIM B cele;

CaMOperylIupOBaHus, BKJIIOYAIOIIETO0 CaMOKOHTPONb, YMEHMs IPUHHUMAaThb OTBETCTBEHHOCTb 3a CBOE IIOBEICHME,
CIIOCOOHOCTH aJaNTUPOBATHCS K AIMOLMOHAIBHBIM H3MEHEHHUSIM M THOKOCTH, YTOOBI OBITH OTKPBITHIM HOBBIM;

BHYTPEHHSS1 MOTUBAILMS, BKIIIOYAIOIIAs MOAXON K JOCTWXKCHHUIO LieJIeH M ycrexa, ONTUMM3M, MHULIUATUBHOCTb, YMEHHUE
JIEMCTBOBATh MCXOJS U3 CBOMX BO3MOKHOCTCH;

SMIIATUH, BKIIOYAIOMAS CIOCOOHOCTH MOHMMATh YMOLMOHAIBHOE COCTOSHUE APYIUX, oOpamiaTh BHUMaHHE Ha €ro IpH
00ILIEHNH, CIIOCOOHOCTh K COYYBCTBHUIO U CONIEPEKHUBAHUIO;

COLMAJIbHBIE HABBIKM, BKJIIOYAIOLINE BO3MOXHOCTh KOPPEKTUPOBATh OTHOLICHUS C APYTUMH JIIOJbMH, KOHTPOJIUPOBATS,
PEryIupoBaTh HHTEPEC U Pa3pelaTh KOH(QIUKTEL.

INPEAMETHBIE PE3YJIbTATbBI

K koniy oOy4enust B 10 Kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y
00yJaroNIMXCsl YMEHHUI:

MIepEeBECTH HA TIPUMEPHI POJIb U MECTO (PU3UKU B COBPEMEHHOI HAyYHOW KapTHUHE MHpPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH
U TEXHOJIOTUH, B IPAKTUUECKOM IEATEIBHOCTH JIIOJEH;

B mnpenmenax rpaHuIlbl MPUMEHEHUS H3YYCHHBIX (PU3MYECKHX MOJIEINCH: MaTepualibHas TOYKa, WHEepIUallbHAs CHCTeMa
orcyera, abCONIOTHO TBEPIAOE TENO, MICANBHBIA Ta3, MOAEIH 3apsI0OB Ta3a, KUIKOCTH M TBEPIABIX TN, TOUCYHBIA 3apsIHBINA
anmnapart MpH BBITIOMHEHUH (DU3UUECKUX 33]1a4;

pacrio3HaBaTh (puU3NUECKUe sIBJICHHS (IPOIECChl) U OOBSICHATh UX HA OCHOBE MOJICKYISPHO-KUHETHIECKOI TEOPUHU BEILECTB
BEIIECTBA W DIIEKTPOAMHAMHKH: PABHOMEPHOE W PAaBHOYCKOPEHHOE MPAMOIMHEWHOE /ABIKCHHE, IBIDKCHHE MAJCHUS Tel,
JIBIDKEHHUE IO OKPYXHOCTH, WHEPIHS, B3aUMOJCHWCTBHE Tel, AudQy3ns, OpOyHOBCKOE ABIKEHHE, IBIKCHHE >KUAKOCTEH M
TBEPABIX TeN, W3MEHEHHe O0bEMa TeNl IMpH HarpeBaHWU (OXJAXKICHWH), TEIUIOBOE pPaBHOBECHE, HCIAPEHUE, KOHICHCAITHA,
IUTaBIICHUE, KPUCTAILIM3AINS, KHUIICHHE, BIIAYKHOCTh BO3/yXa, IOBHIIICHHE NABICHUS Ta3a IPH €ro HarpeBaHHH B 3aKPBITOM
cocyzie, CBSI3b MY MapaMeTpaMi COCTOSTHHS T'a3a B M30IPOIECCaX, ANMEKTPU3ANKS Tea, B3aUMOJICHCTBHIE 3aps/I0B;

OIMCBHIBATh MEXAaHWUYECKOE ABIDKCHHE, MCIIONB3Ys (PH3MUECKIE BEIMUYMHBI: KOOPAWHATA, ITyTh, IEPEMEIICHHE, CKOPOCTD,
YCKOpPEHHE MAacChl Teja, CHia, MMIYIbC Tella, KHHETHYeCKas JHEeprus, MOTEHIMAlbHAas JHEprHs, MeXaHWuecKas pabora,
MEXaHUYeCKasi MOIIHOCTh; TIPH OIMMMCAHWN NPABWIBHO TPAKTOBATh (PM3WYECKUN CMBICI BKIIOYAIOT BEIWYHMHY, WX 3HAYCHUE U
pe3yabpTatT, Haxoas GOPMYIy, CBSI3BIBAIOIIYIO JAHHYIO (PU3NUYECKYIO BEUYHUHY C IPYTHMHU BEINIHHAMUY,

onrcaTh W3YYEHHBIE TEIUIOBHIE CBOMCTBA TEN W TEIUIOBBIC SBICHUS, WCIIONB3YS (PH3MUECKIE BEIMUYMHBI: TaBJICHHE Ta3a,
TEMIIEPATYPY, CPEAHIOI0 KUHETHUYECKYIO HSHEPrHI0 XAOTHUECKOIrO JBMXKEHUS MOJEKYJ, CPEOHEKBAaIPATHUYECKYIO CKOPOCTh
MOJIEKYJ, KOJIHYECTBO TEIUIOTH, BHYTPEHHIOIO JHEPTHIO, pPa0OTy Ta3za, KO3(PQPUIHMEHT TIOJNE3HOrO0 ICHCTBUS TEIIOBOTO
JIBUTATEIS; TIPY ONMCAHWH MPABUIEHO TPAKTOBATH (PM3WIECKUN CMBICIT BKIIIOYAIOT B ceOsl BEIMUYNHY, X 3HAYCHHUE U CIICICTBHE,
HaXOXJCHHUE (POPMYITBI, CBA3BIBAIOMINE TAaHHYIO (PH3MUECKYIO BETHUUHY C JPYTUMH BEITHIUHAMUZ;

OINMCBHIBATh HM3YYCHHBIC AIEKTPHUCCKIE CBOMCTBA BEIICCTB W DJICKTPUUCCKHE SBICHUS (TIPOILECCHI), UCIONB3YA GUTYpPY
(hOpMBI: MOIITHOCTH 3apsa, MEKTPHIECKOe oJe, HAMPsHDKEHHOCTH TMOJIs, MMOTEHINAN, PA3HOCTh MOTSHIIMAIOB; MIPH MPaBIIHHOM
onvcaHud (PU3UIECKUN CMBICT BKITIOYAET BEIMYMHY, UX 3HAUCHUE W 3HAUCHUE, CICIYIONIYI0 (OPMYITY, CBA3BIBAIONIYIO JAHHYIO
(PU3NIECKYIO BETUUUHY C IPYTUMHU BEITUINHAMIL,



AHATM3UPOBATh (DU3UIECKUC IPOIECCHl U SIBIICHHS, WCIONB3ySd (M3MYCCKHE 3aKOHBI W TPUHIWIBL 3aKOH BCEMHPHOTO
Tarotenns, 3akoHsl |, |1 v |l HeroToHa, 3akoH coxpaHeHHWS (U3NYECKONW SHEPTHH, 3aKOH COXPAHCHHS WMITYJIbCA, TPHHITAIT
CYTICPIIO3UIIMH CHUIIBI, TIPUHIIAI PaBHOIIPABYS WHEPIMATBHBIX CHCTEM OTCYETa, MOJCKYIIPHO-KHHETHICCKYIO OCHOBY BEIIICCTB,
ra30BbIC 3aKOHBI, CBSI3b CPEIHCH KMHETHUYCCKON YHEPTHUN TETUIOBOTO JABIDKCHHS MOJICKYI ¢ aOCONIOTHOM TeMIepaTypoi, mepBbhIit
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHWS CHJIBI 3apsia, 3akoH KylloHa, Mpu 3TOM pa3iHyaroT CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €T0 MATEMATHICCKOE BRIPAXKCHUE U YCIOBHUS (TPAHUIIBI, 00JIaCTh) MPUMEHUMOCTH;

OOBSICHATH, OCHOBHBIC IIPHHITUITEI PabOTHI MAaIllMH, MPHUOOPOB ¥ TEXHHUYCCKUX YCTPOMCTB; CICIUTh 3a YCIOBHAMH WX
0e30IacHOro UCIONIL30BAHKS B ITIOBCEAHEBHOM KU3HH,

[IpoBecTr IKCIEPUMEHTHI IO UCCICNOBAHUIO (DU3WICCKUX SIBIICHHH U TPOIECCOB C MCIOIH30BAHUEM TPSIMBIX W BHEITHHX
U3MEpeHUi, mpu 3ToM chOPMYIHPOBATh 3ajady/3ajady M cIejaTh TEOPSTUUYSCKUI IKCIIEPUMEHT, cOoOpaTh JaHHBIC O
mpejyIaraeMoM 000pYyIOBaHUH, TPOBECTH OITBIT M ¢(hOPMYIHPOBATH BEIBOJIHI;

W3yuute mpsMBIe W JOMOTHHUTENBHBIC HM3MEPCHUS (DU3MUYECKOro pa3Mepa, Ha 3TOW BBICOTE, CIOCO0 H3MEPCHUS U
HCTIOJIB30BaHUE JIOMOTHUTEIBHBIX METOIOB H3MEPCHUS TIOTPEITHOCTEH U3MEPCHU;

VYUTBIBATh MEXNIY (U3UYCCKUMH BEIHMYMHAMH C HWCIOJB30BAaHHEM MPSMBIX HM3MEPCHUH, MpPHU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DMKCHPOBATh PE3yNIbTaThl, MOJYICHHBIC B 3aBHCUMOCTH OT (DH3UYCCKOH BEIMYHMHBI, B BHJIE TAOJIUI] U IpadUKOB,
JIeTIaTh BBIBOJIBI IO PE3YbTaTaM UCCIICIOBAHN;

coOnroIaTh MpaBwia 0E30MaCHOrO TPyAa MPH MPOBEACHUM HCCICIOBAHUI B paMKaX y4eOHOrO 3KCIEpUMEHTa, y4eOHO-
HCCIICOBATEILCKOW W TPOSKTHOM JIEATENIbHOCTH C HCIOJNb30BAaHHEM H3MEPHUTENIBHBIX MPUOOPOB U JIAOOPATOPHOIO
000pyIOBaHHUS;

peIUTh pacu€THhIC 3aJla4d C SBHO 3aJaHHON (PU3MUYECKON MOJEIIbI0, MCHONB3Yys (DU3NYCCKUE 3aKOHBI M MPHHIIWIILI, Ha
OCHOBEC aHaJIM3a YCJIOBHH 3aJ1a4, BEIOPATh (PH3UUECKYIO MOJICIb, MPEITIOKCHHYIO IS €€ PEIICHNUs, IPOBECTH PACUEThI U OI[CHUTH
PEeabHOCTD MOTYYSCHHOTO 3HAUCHUS (U3NIESCKON (POpPMBI;

PEIINTh KAYeCTBCHHYIO 3aJady. BBICTPOMTH JIOTHUYECKYIO HEMPOTHBOPEUYMBYIO IICTIOUKY DPACCYXJCHUH C Omopod Ha
U3ydaeMbIC 3aKOHBI, 3aKOHOMEPHOCTH U (DH3UUCCKHE SIBJICHHUS,

UCIIOJIb30BaTh MpPU OOECIeYeHHH HAayYYHBIX 3a7ad COBPEMEHHBIE TEXHOJOTMU HCCIENOBaHHs, CTPYKTYPUPOBaHWUS,
OOBSICHEHUS] W TPEJCTaBICHHS Y4eOHOM M Hay4HO-TIOMYJIIPHOM HH(pOPMAaIMM, TONYyYEHHOH W3 Pa3IM4YHbIX HCTOYHHUKOB,
yrIIyOJIEHHOTO aHaJIu3a MoJy4aeMol HH(pOpMaIHK;

NPUBO/IMTH BKJIAJI POCCUICKUX U 3apYOKHBIX yUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIETO
MUpPA, B Pa3BUTHE TCXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPCTHYECCKHE 3HAHHMA MO (U3UKE B TOBCCAHEBHOW KHM3HM i1 OOCCIeYeHUs O€30MacHOCTH TpHU
UCIIOJIb30BaHUU NPUOOPOB M TEXHHYECKUX YCTPOMCTB, JJIsi COXPAHEHUS 3]0pPOBbS M COONIOJICHUS HOPM OSKOJOTHYECKOro
TIOBE/ICHHS B OKPYXKAIOILIEH Cpejie;

paborath B Tpymie C BBINOJIHEHWEM pPa3JIMUHBIX COILMANBHBIX pOJIEH, IUIAHUPOBATh pabOTy TPYIIIbI, PAlMOHAIBLHO
COKpalarh 00S3aHHOCTH M IUIAaHUPOBATH JIESTENILHOCTh B HECTAHIAPTHBIX YCIIOBUSX, aJIeKBATHO OLIGHMBAThH BKJIAJ Ka)XIOro U3
YYaCTHHUKOB T'PYIIIBI B PELICHHE PACCMATPUBAEMBIX MPOOIIEM.

K xonmy ob0yuenus B 11 kiacce nmpexMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Y
00yYaIoUIUXCsl YMEHUI:

MIepeBECTH Ha IPHUMEPHI POJIb U MECTO (PM3MKU B CIaJ COBPEMEHHBIX HAay4HBIX KapTHH MHpPa, B Pa3BHTHE COBPEMEHHOM
TEXHUKH U TEXHOJIOTHH, B IPAKTUUECKON NEeATeIbHOCTH JIF0eH, IEIOCTHOCTh U SAMHCTBO (PU3MYECKUX KapTHH MUPA;

TpaHULa IPUMEHEHHS U3YYeHHBIX (DM3MYECKUX MOJeNel: TOUSUHBIH 3apsiy, JIyd CBeTa, TOYCUHbIH HCTOYHHK CBETA, siepHast
MOZEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOI'O siApa MPH BHINOJHEHUN GU3MIECKHX 3aay;

pacro3HaBaTh (GU3NUECKHUE ABJICHUS (IPOLECCH), OOBACHATH U OOBICHATH UX HAa OCHOBE CONPOTHBIICHHS 3JIEKTPOAUHAMHUKU
U KBAaHTOBOW (DM3MKHU: 3JIEKTpHYECKas HPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MarHuTHOe MAeicTBHE TOKa,
B3aUMOJICIICTBHE MAarHUTOB, HJIEKTPOMAarHUTHAs MHAYKLUS, JeHCTBIE MarHUTHOTO 110 Ha IPOBOAHUK C TOKOM M IABHDKYIIMHCS
3apsl, SJEKTPOMAarHUTHbIE KOJNEOAaHWS W BONHBL, NPSIMOJIMHEHHOE paclHpOCTpaHEHHE CBETa, OTpaKeHHe, NPeTIOMIICHHE,
uHTepdepeHnns, Auppakiys U MOIIpU3aLuUsl CBeTa, AUCTIEPCHst cBeTa, (oroanekrpuueckuit apdext (poroaddexr), cBeroBoe
JaBJIeHHE, CBA3b JINHEHYAaTOro M3ydeHus aToMa BennkoOpruTanuy, KOHIIEHTpalysl 1 ICKYyCCTBEHHAsK PaJIMOaKTHBHOCTE;

OIMCBHIBaTh M3YYCHHBIC CBOMCTBA BEIIECTB (DIIEKTPHYECKYIO, MATHUTHYIO, ONTHYECKYIO, DJIEKTPHUYECKYIO IPOBOIUMOCTD
Pa3IMYHBIX Cpel) U IEKTPOMArHUTHBIE SBJICHUS (IPOLECCHI), C HCIIONb30BaHHEM (U3NUECKOM (OPMBI: MAIIMHHBIA 3apsij, CHiIa
TOKa, DJIEKTPHUYECKOEe HANPSDKEHUE, JIEKTPUIECKOE CONPOTHBICHHE, Pa3HOCTh IIOTEHINAIOB, SIEKTPOIBIDKYIIAs CHiIa, pabounit
TOK, MHIYKIHMS MarHUTHOTO MOJS, cwia Awmrepa, cuia JlopeHna, MHIYKTUBHOCTD KATYIIKH, SHEPTHs pas3psia W MarHHUTHOTO
NOJIS, TIEPUOA M IIEPHONMYECKOe HW3MEHEHHE B NEpPEeMEHHOM KOHTYpe, 3apsi M CHia TOKa B IIPOLECCe TapMOHHYECKHX
SJIEKTPOMAarHUTHBIX KoyeOaHui, (OKyCHOE pacCTOSIHME M ONTHYECKas CHNIA JIMH3BI, NPH ONUCAHWHM TPAaBHJIBHO TPaKTOBAThH
(GU3MYeCKHl CMBICT BENMYMHBI BEIUYMHBL , UX 3HAUCHHE M CIEICTBHE, NPUBEACHHBIC (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(M3HYECKYO BETMYHMHY C IPYTHMH BEJIMYHHAMU;

OIMCBHIBATh U3yYeHHbIC KBAHTOBBIC SIBJICHHS M MIPOLIECCHI C MOMOIIBIO (GU3MUYESCKUX BEIUYUH: CKOPOCTH AJIEKTPOMATHUTHBIX
BOJIH, JUIMHBI BOJIH U YaCTOTHI CBETa, SHEPTUH M MMIIyJbca (OTOHA, IepHoa Hoiypachana, SHEPIrHU CBSI3H aTOMHBIX sIep, NPU
OIMCaHWH TPaBHJIBHO TPAKTOBATh (PH3UYSCKUII CMBICT H3MEpsEeMOH BEIMYMHBI, X O00O3HAYEHHs M CIEACTBUS, (QOPMYIEL |,
CBS3BIBAOIINE JAHHYIO (PU3UUECKYIO BEUYUHY C IPYTUMH BEITUYMHAMH, PACCUUTHIBAIOT 3HAUCHHE (PU3NUECKON BEITNYMHBL,

aHAJIM3UPOBATh (PU3HMUYECKHUE TPOIIECCH U SABJICHUSI, C TIOMOIIBIO (PU3NUECKUX 3aKOHOB M MPUHIMIOB: 3aKOHAa OMBI, 3aKOHOB
TIOCJIEIOBATENIFHOTO M TMApaJIEbHOTO COEAMHEHHS TPOBOAHMKOB, 3akoHa Jkoyns-JIeHIa, 3JIeKTPOMarHUTHBIX 3aKOHHBIX
WHIYKIUH, 3aKOHAa IPSIMOJIMHEHHOrO pAacHpOCTpaHEHUs CBETa, 3aKOHOB OTPAXKEHHS CBETa, 3aKOHOB IIPEJIOMIICHHS CBETa,
ypaBHeHHs OWHIITEelHa 11 (poroddderra, 3aKkoHa COXpAHEHHE SHEPTUH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPaHEHHS
3apsia, 3aKOH COXpaHEHHMs MaccoBOTO 4YHCNa, MOCcTynaTel bopa, 3aKOH paafoakTUBHOTO 3apsaa, HPH 3TOM TPOSIBISIOTCS
CJIOBECHYIO (POPMYITNPOBKY 3aKOHA, €r0 MaTeMaTHIeCKOoe BEIPaKEHNE 1 yCIIOBUS (TpaHMIIB, 00JIaCTh) MPUMEHUMOCTH;

oTIpeZieIeHNe HarpaBJIeHUsI BEKTOPa MHAYKIMN CHIIBI MATHUTHOTO TPOBOAHMKA C TOKOM, critoil AMriepa n JlopeHna;

TIOCTPOUTD U 3a1ncaTh H300paxkeHue, co31aTh Oenble 3epKaja, TOHKON JIMH30M;



[IpoBecTH IKCIIEPUMEHTHI IO UCCICNOBAHUIO (DU3MICCKUX METOJIOB M TPOIECCOB C MCITOIH30BAHHUEM TPSMBIX W BHEIITHIX
U3MEpCHUil: Tpu 3TOM Cc(QOPMYIMPOBATH 3a/ady/3ajady U CIeNIaTh TEOPSTHUYCCKUI SKCIEPUMEHT, COOpaTh JaHHBIC O
pejyIaraeMoM 000pyI0BaHUH, TIPOBECTH OITBIT M C(hOPMYIHPOBATH BEIBOJIEI;

W3yuute mpsMble W JOMOIHWUTENBHBIC HM3MEpPCHUS (DU3MUYECKOro pa3Mepa, Ha 3TOW BBICOTE, CIOCOO HM3MEpPCHHS W
HCTIONB30BaHUE JIOMOHUTEIBHBIX METOIOB H3MEPECHUS TIOTPEITHOCTEH N3MEPEHUIA;,

B 3aBucuMOCTH OT (DPM3UYECKON BETHYHHBI C UCITOIB30BAHUEM MPSIMBIX U3MEPSHHI: TIPH 3TOM KOHCTPYHPOBATH HACTPOHKY,
(UKCHPOBATH PE3YNNBTATHI MOTYICHHON 3aBUCHMOCTH OT (\M3WIECKON BETMUMHEI B BHJIC TaOJUI] ¥ TPaQHKOB, JIEIATh BHIBOJBI O
pe3yapTaTaM UCCIICIOBAHUS,

coOroIaTh MpaBwia 0E30MACHOTO TPyHa IMPH MPOBEACHUM HCCICIOBAHUN B paMKaX y4eOHOTO 3KCIEpUMEHTa, y4eOHO-
HCCIICIOBATEIILCKOW W TPOSKTHOM JIEATENIbHOCTH C HCIONB30BAaHHEM H3MEPHUTEIBHBIX TPUOOPOB U JIAOOPATOPHOIO
000pyTOBaHHUS;

PEeIIUTh pacu€THhIC 3aJa4d C SBHO 3aJJaHHOM (PU3MYECKON MOJENBI0, UCTONB3Ys (U3UYECKUE 3aKOHBI W MPUHIIMITBI, Ha
OCHOBEC aHAJIM3a YCJIOBHH 3aJ1a4, BEIOPATh (PH3UUCCKYIO MOJICITb, TIPEITOKCHHYIO IS €€ PEIICHNs, IPOBECTH PACUEThI U OICHUTH
PEATLHOCTD MOTYYSHHOTO 3HaUeHHS (HU3NIECKOM (POpMBI;

PEIIUTh KAYeCTBCHHYIO 3aJady. BBICTPOHTH JIOTHYCCKYIO HEMPOTHBOPCUYMBYIO IICTIOUKY PpACCYXICHHH C OMOpoil Ha
H3ydaeMbIe 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UICCKHUE SIBJICHILS,

WCIONB30BaTh TPU OOCCIICUCHUH HAYYHBIX 3a7ad COBPEMCHHBIC TEXHOJIOTMU HCCICIOBAHUSA, CTPYKTYPUPOBAHUS,
OOBSICHEHUS M TPEICTABICHUS YUCOHOM WM HAyJYHO-TIONMYJSAPHOW WH(OPMAIWHU, TMONYYCHHOH W3 Pa3IHMYHBIX HCTOYHUKOB,
yrIIyOJIEHHOTO aHaIM3a ToJTy4aeMoi HH(pOpMaIHK;

OOBSICHATh TPHHITUIBI JCUCTBUS MAIIMH, TPUOOPOB U TEXHHUUCCKUX YCTPOWCTB, ONMPEICIATh YCIOBUS HX OE30MacHOrO
WCITIOIB30BaHUSI B IOBCEIHECBHOM KI3HH;

MPUBOMUTH BKJIAJ] POCCHHCKUX M 3apYOCKHBIX YYCHBIX-(DM3WKOB B pPAa3BUTHC HAYKU, B OOBSICHECHHE IIPOIECCOB
OKPYIKaIOIIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BATH TCOPECTUYCCKHUE 3HAHHUA 110 (1)1/131/11(6 B HOBCCHHCBHOﬁ JKU3HU UIA 06ecnequm[ 6C3OHaCHOCTI/I Inpu
UCIIOJIb30BaHUU NPUOOPOB M TEXHHYECKUX YCTPOMCTB, JJIsi COXPAHEHUS 370pPOBbS M COONIOJICHUSI HOPM OSKOJOTHYECKOro
IIOBEJICHUS B OKPYKAIOILIEH Cpele;

paborath B Tpymme C BBIIOIHEHHWEM pPa3lIMUHBIX COIMAIBHBIX pOJieH, IUJIAaHUPOBaTh pabOTy TPYIIbL, PAaHOHAIBHO
COKpalaTb O6ﬂ321HHOCTI/I " IJIaHUPOBATh ACATCILHOCThL B HECTAHAAPTHBIX yCJ'IOBPIS[X, AZICKBATHO OLICHHMBATH BKJIaJ KaXJI0I'O U3
YYaCTHHUKOB I'PYIIIBI B PELICHHE PACCMATPUBAEMBIX MPOOIIEM.



IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne HasBanue pa3znenos u TeM IpOrpaMmbl KousmmuecTBo yacos OnextpoHHsie (IU(POBLIE)
w/m Bcero KonTponbHbie IIpakTnueckue 00pasoBaTeILHbIC PECYpCEI
paboThl paboThl

‘Pameﬂ 1. PUBUKA U METOJIbI HAYYHOT O TIO3HAHUSA

1.1 ||®uzuka u METOJIbI HAYYHOTO TO3HAHUS 2 0 0 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41bf72 ]]

‘I/ITOFO o pazaeny H 2 ||

[Paznen 2. MEXAHUKA

2.1 |Kunematuka 5 0 0 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72 ]]

2.2 | [lunamuka 7 0 0 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41bf72 ]]

2.3 |3axoHBI COXpaHECHHS B MEXaHHKE 6 1 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72 ]]

‘I/ITOFO o pazaeny H 18 ||

‘Pasne.n 3. MOJIEKVJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 ||OcHOBBI MOJICKYISPHO-KHUHETUYECKON TEOPUU 9 0 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72 ]]

3.2 ||OCHOBBI TEPMOIUHAMUKH 10 1 0 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72 ]]

3.3 ||ArperaTHble COCTOSIHUS CylIecTBeHHBI. Da30BbIe 5 0 0 [[bubmuoTexa [IOK

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

‘I/ITOFO 0 pa3aeny H 24 ||

Pazzien 4. DJIEKTPOJJUHAMUKA

4.1 ||DmexkTpocTaTuka 10 0 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41bf72 ]]

4.2 |[locrostHHBIN TOK 00paboTKH. TOKM B pa3aHuHBIX 12 1 1 [[bubmnoreka LIOK

cpenax https://m.edsoo.ru/7f41bf72 1]
‘[[O6aBI/ITB TEKCT
‘HTOFO IO pa3aeiny H 22 ||
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Ne HasBanue pa3znenos u TeM IIpOrpaMmbl KousmmuectBo yacos OnextpoHHsie (IU(POBLIE)
wn Bcero KontponbHsbie [IpakTueckue 00pasoBaTeILHbIC PECYpCE!
paboThl paboThI
‘PesepBHoe BpeMS H || 1 H
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 4 4

11 KVIACC

n/n

Ne || HazBanue pa3zienoB U TeM IPOrpaMMBbl

KomnuectBo yacoB

| OnexkTpoHHbIe (IM(POBBIE) 00pa30BATEIBHBIE PECYPCHI

Bcero|  KoHTposbHBIE [IpaxTuue
paboThl CKue
paboTsl

Pasnexn 1. 3JEKTPOJIMHAMHUKA |
1.1 |MarautHOE TIOJTE. 11 1 3 [[bubmmoTexa LIOK https://m.edsoo.ru/7f41c97c ]]

DIIEKTPOMArHUTHAS HHTYKIIHS
Wiroro o pasaeny |11 | |
Pasnen 2. KOJIEFAHMSI M BOJIHBI |
2.1 |MexaHnueckue u 9 0 1 [[Bubmmotexa LTOK https://m.edsoo.ru/7f41c97c ]]

BIICKTPOMArHUTHBIC KOJICOaHMUs
.2 |MexaHHYECKHE U S 1 0 [[BubmmoTexa ITOK https://m.edsoo.ru/7f41c97c ]]

BIICKTPOMArHUTHBIC BOJTHBI
23 |Dnruxa | 10 | 0 | 3 |[Pu6mmorexa ITOK hitps://m.edsoo.ru/7f41c97c ]] |
PIToro 10 pasjaerny H 24 H ‘

Pame.ﬂ 3. OCHOBHBIE CIIEHUAJIBHBIE TEOPUHU OTHOCHUTEJIbHOCTH

B.1  |DcHOBBI pa3pabOTKH TEOPUH 4 1 0 [[BubmroTexa LIOK https://m.edsoo.ru/7f41c97c ]]
DTHOCHTEJILHO

PIToro 10 paszeiy H 4 H ‘
Pazies 4. KBAHTOBASI ®U3UKA |
)4-1 ‘DHGMGHTH KBaHTOBOM OTITHKH H 6 H 0 “ 0 |[[BI/I6JH/10TeKa IIOK https://m.edsoo.ru/7f41c97c ]] ‘
)4-2 ‘tTpOGHI/Ie aToma H 4 H 0 “ 0 |[[BI/I6JH/IOTeKa LOK https://m.edsoo.ru/7f41c97c ]] ‘
63 |Atomuoe spo |5 | 0 | 0 |[bu6mmorexa LIOK https:/m.edsoo.ru/7f41c97c ]] |
PIToro 0 pasnaeny H 15 H ‘
Parme.n 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPOOPU3UKHN ‘
F-l ‘bHeMeHTH aACTPOHOMUHU H H 7 H 1 H 0 |[[BH6HHOTeKa LOK https://m.edsoo.ru/7f41c97c ]] ‘
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Ne || Ha3zBaHue pa3zenoB U TeM NpOrpaMMbl KonunuectBo uacos OnexTpoHHBIE (LH(POBHIE) 00pa3oBaTENbHBIE PECYPCHI
n/m Bcero Kontponbusie [IpaxTrue
paboTsl cKue
paboTh
| |herpodusmcn L H || |
Viroro o pasneny |7 | |
Pa?.zle.n 6. OBOBILIAIOUIEE IOBTOPEHHUE ‘
F-l ‘b6o6ma10mee MOBTOPEHHE H 4 H 0 H 0 |[[BI/I6JH/10TeKa LIOK https://m.edsoo.ru/7f41c97c ]] ‘
Viroro o pasaeny | 4 | |
PesepBHoe BpeMs H 3 H H || ‘
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
NOYPO4YHOE MIAHUPOBAHUE
10 KITACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara OneKTpOHHbIE IU(PPOBBIE
/T Beero| Konrpomsusre || [paxtiueckue || H3Y4eHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboTsl
1 ||[[®Pu3uka — HayKa o mpupoe. HaydHbie METOIbI MO3HAHUS 1 0 0 03.09.2024 ||[[bubmmoTeka ITOK
OKpY KaroIero Mupal] https://m.edsoo.ru/ff0c32e2 ]]
2 ||[[Posb 1 MecTO (hU3UKH B MPEBPAIICHUN COBPEMEHHBIX 1 0 0 05.09.2024 ||[[bubmmoTeka [IOK
HAyYHBIX KAPTHH MHpPA, B IPAKTHYCCKOM JEATCILHOCTH https://m.edsoo.ru/ff0c33e6 ]]
moIei | |
3 |[[[Mexannueckoe nBmkeHue. OTHOCUTEIHHOCTD 1 0 0 10.09.2024 |[[BubmunoTexa [TOK
MEXaHHYECKOro IBHKeHus. [lepeMerienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508 ]]
yCKOpeHHe| |
4  |[[[PaBHOMEepHOE TpsiIMOJIMHEHHOE BIKeHuEe. CTapToBas 1 1 0 12.09.2024 |[[bubmuoTeka LIOK
JMarHOCTHKa] | https://m.edsoo.ru/ff0c3620 ]]
5 |[[[PaBHOYCKOpEHHOE MIPSIMOTUHEIHOE ABIKEHNKE] ] 1 0 0 17.09.2024 |[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c372e ]]
6 |[[[CBoOoaHOE maneHue. Y CKOpEHHE CBOOOTHOTO MaeHus || 1 0 0 19.09.2024 |[[bubmuoTeka LIOK
https://m.edsoo.ru/ff0c39cc ]]
7  |[[[KpuBonuHeliHOe nBUXKEHHE. [IBIKEHIE MaTepUaTbHON 1 0 0 24.09.2024 |[[bubmuoTeka [TOK
TOYKH 10 OKPY>KHOCTH ] https://m.edsoo.ru/ff0c3ada ]]
‘8 H[[HpI/IHL{I/IH oTHocutenbHOCTH ["anunen. MHepunanbHbie H 1 || 0 H 0 H 26.09.2024 H[[BI/I6J‘II/IOTeKa HOK
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Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero|| Kontposshsie || paktnueckne || A3YICHUA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
HCI/ICTCMH orcyera. [lepbiii 3akoH HhroTOHA] | || H Hhttps://m.edsoo.ru/ffOc3be8 1]
9 |[[[Macca tena. Cwia. [Ipunnun cynepriosunuu cuit. Bropoi 1 0 0 01.10.2024 ||[[Bubmuoreka [IOK
3akoH HprOTOHA I MaTepHaIbHBIX TOUEK] ] https://m.edsoo.ru/ff0c3be8 ]]
10 ||[[Tperuii 3akoH HproTOHA TSI MATEPHATBLHBIX TOYCK] | 1 0 0 03.10.2024 ||[[BubmuoTreka [IOK
https://m.edsoo.ru/ff0c3be8 ]]
11 ||[[3akon BcemupHoro TssroteHus. Cuna tsoxectu. [lepBas 1 0 0 08.10.2024 ||[[bubnmoTeka ITOK
KOCMHYECKasi CKOPOCTh] | https://m.edsoo.ru/ff0c3d00 ]]
12 ||[[Cuna ynpyroctu. 3akon ['yka. Bec Tenal] 1 0 0 10.10.2024 |[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c3e18 ]]
13 |[[Cuna Tpenus. Koaddumment tperns. Cuna mpu 1 0 0 15.10.2024 |[[bubmmroTeka [IOK
COTMPOTHUBIIEHUH IBMKEHHUIO TeJla B KUIKOCTH WM B3MIIS/IC] | https://m.edsoo.ru/ff0c3f76 ]
14 |[[TlocTtymaTenbHOE U BpaniaTeIbHOE IBIKEHHE a0COFOTHO 1 0 0 17.10.2024 |[[BubanoTexa [JOK
TBEPIOTO Tema. MoMeHT cuibl. [lmeuo cumbl. YcmoBus https://m.edsoo.ru/ff0c41a6 ]]
paBHOBeCHS Tena]
15 ||[[MmMnyasc MaTepuaibHOW TOYKH, CHCTEMbI MaTePHUATbHBIX 1 0 0 22.10.2024 ||[[bubanoTeka ITOK
ToueK. IMIybC cujibl. 3aKOH COXpaHCHHS HMITYITbCA. https://m.edsoo.ru/ff0c43d6 ]]
PeakTuBHOE nBmkeHHE] |
16 ||[[PaboTa u cuna. Kunetndeckas sHeprusi MaTepuaibHON 1 0 0 24.10.2024 ||[[bubmmoTeka [IOK
touku. Teopema 00 COXpaHCHHH KHHETHYECKOW PHEPTUH || https://m.edsoo.ru/ff0c4502 ]]
17 |[[TlorenumanbHas sueprus. [loTreHnuanbaas sueprus ynpyro || 1 0 0 05.11.2024 ||[[bubmmoTeka [IOK
nehopMHUpOBaHHON NPYKUHBI. [ToTeHIIHAIbHAS SHEPT S TEIa https://m.edsoo.ru/ff0c461a ]]
BOJIM3U OBEPXHOCTH 3eMIIH ||
18 ||[[[ToTeHuHMaTbHBIE CHIIBI U HEMOTEHIIMANbHBIE. CBS3b paboThl | 1 0 0 07.11.2024 ||[[bubmuorexka LIOK
HEIMOTEHIMAIBHBIX CHII C MK3MEHEHHUEM SHEPI€TUUECKUX https://m.edsoo.ru/ff0c478c ]]
CUCTEM TeJ. 3aKOH O COXPAHEHUH IKOJIOTMUYECKOU SHEPTHH | |
19 ||[[/TabopaTopHast paboTta «MccnenoBaHue CBSI3H pabOT CHII C 1 0 1 12.11.2024 (|[1]
W3MEHEHHEeM XUMHUUYECKOM SHEepruu Tella Ha OCHOBE
MIPOU3BOJICTBA PE3UHOBOTO KIyTay]|
20 |([[[KonTponbHas paboTa o Teme «KunemaTuka. J[unamuka. 1 1 0 14.11.2024 ||[[bubmmnoTeka [IOK
3aKOHBI COXPAHEHHUS B MEXaHUKE» ] https://m.edsoo.ru/ff0c4b74 ]
21 ||[[OcHOBHBIE MONOKEHUS MOJIEKYIIPHO-KHHETUYECKON 1 0 0 19.11.2024 |[[bubaunoTeka [TOK

teopur. bpoyHosckoe nmwxkenue. Auddysus]|

https://m.edsoo.ru/ff0c4dc2 ]]
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Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero|| Kontposshsie || paktnueckne || A3YICHUA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
22 |[[XapakTep ABHKEHHS U B3aUMOJCHCTBUE YACTULl HMEIOT 1 0 0 21.11.2024 |[[1]
3HaYeHrue. MoJIeau UCTIbITaHUS Ta30B, KUJIKOCTEN U TBEPIBIX
Ten] |
23 |[[Macca monekynsl. KonmdectBo Bemiecta. [locrosiHHas 1 0 0 26.11.2024 | [[1]
ABorazpo]]
24 |[[TemnoBoe paBHOBecue. TemmepaTypa U €€ U3MEpeHHe. 1 0 0 28.11.2024 |[[11
[lIxama remneparypsl Llenbcus]]
25 |([[Wneamshbrii ra3 B MKT. OcHoBHOE ypaBHeHHe MKT]] 1 0 0 03.12.2024 ||[[BubmuoTteka [TOK
https://m.edsoo.ru/ffOc4fde ]]
26 |([[[AOcomroTHas TeMIiepaTypa Kak Mepa cpeHei 1 0 0 05.12.2024 ||[[BudmuoTeka [TOK
KAHETUYECKOM SHEPTHH JBUKCHUS MOJICKYIIbI. Y paBHEHUE https://m.edsoo.ru/ff0c511e ]
MenneneeBa-Knaneiiponal |
27 |[[3axon dampToHa. ["a30BbIe 3aKk0HBI. PyOexHast 1 1 0 10.12.2024 (|[[1]
JHarHOCTHKA] |
28 |[[JTaboparopHas pabota «lcciemoBaHne B 3aBUCUMOCTH 1 0 1 12.12.2024 ([[1]
MEX1y NTapaMeTpaMu COCTOSTHUS pa3peKEHHOTO razan||
29 |[[[A3omporiecchl B MaeanbHOM B3IJIsIIC U UX Tpaduueckoe 1 0 0 17.12.2024 |[[BuGaumoTeka IIOK
npeacTaBiacHue] ] https://m.edsoo.ru/ff0c570e ]]
30 ||[[BHyTpeHHsIs 2HEPTUs TEPMOJIMHAMUYIECKON CUCTEMBI U €€ 1 0 0 19.12.2024 |[[BubanoTexa [TOK
u3Menenus. KonmnuectBo Teria u pabotel. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952 ]]
SHEPTHs 0JTHOATOMHOTO UCaTbHOTO rasa]]
31 ||[[Bunsl Terutonepenayu|] 1 0 0 24.12.2024 ||[[bubnunoTeka [IOK
https://m.edsoo.ru/ff0c5¢c36 ]]
32 |([[[YaenpHas TerIOEMKOCTH BelecTBa. KoMu4ecTBO TETOThI 1 0 0 26.12.2024 ||[[bubnunoTeka [IOK
[IpH TeIuTonepeaaye. AauabarHelii mporecc]] https://m.edsoo.ru/ff0c5¢36 ]]
33 |([[[[TepBslii 3aKOH TEPMOAMHAMHKH U €T0 TPUMEHEHHUE K 1 0 0 09.01.2025 ||[[Bubmuoreka [IOK
u3omnpoiieccam]| https://m.edsoo.ru/ffOcsefc ]
34 |[[HeobpaTuMocTh mporeccoB B Ipupojie. Bropoii 3akox 1 0 0 14.01.2025 ||[[bubauoTreka LIOK
TEPMOIMHAMUKH || https://m.edsoo.ru/ff0c6230 ]]
35 |([[[Ipunaimn neiicteus u KI1J[ atMmocdepsl ManuHbi] | 1 0 0 16.01.2025 |[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c600a ]]
36 |[[Liuxs Kapro u ero KIIJI]] L1 0 | 0 121.01.2025[[1]
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Ne Tema ypoxka ‘ KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero|| Kontposshsie || paktnueckne || A3YICHUA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
‘37 H[[BKonomqecme po0JIeMBI TEIUIO3HEPTeTUKH | | H || 0 H 0 H 23.01.2025 ‘[[]]
38 |([[[O6o06marommii ypok «MoutekyisipHasi puzuka. OCHOBBI 0 0 28.01.2025 ||[[ bubnmoTeka [IOK
TEPMOIMHAMUKNY | | https://m.edsoo.ru/ff0c6938 ]]
39 |([[KouTponbHas paboTa o Teme «MomekynspHas Gpu3uka. 1 1 0 30.01.2025 ||[[ bubnmoTeka [IOK
OCHOBBI TEPMOTUHAMHKIY ] | https://m.edsoo.ru/ff0c6a50 ]]
40 ||[[TTapoobpa3oBanue u KoHAeHCanws. Vcnapenne u 1 0 0 04.02.2025 ||[[Bubmuoteka [TOK
KUTIeHHUE] | https://m.edsoo.ru/ff0c63b6 ]]
41 |[[[AGcomoTHAs U OTHOCHTEIbHAS BIAXKHOCTH BO3/TyXa. 1 0 0 06.02.2025 ||[[bubnmoTeka ITOK
Hacpimenusrii nap]] https://m.edsoo.ru/ff0c64d8 ]]
42 |[[Teépmoe Teno. Kpucrammueckue n amopdHbIe Tema. 1 0 0 13.02.2025 ||[[bubmuoTeka [IOK
AHH30TPOIHNS CBOMCTB KPUCTAIOB. JKUIKHE KPUCTAILITBI. https://m.edsoo.ru/ff0c65f0 ]]
CoBpeMeHHbBIe MaTEepPHAITHI ||
43 |[[TInaBieHwe W KpUCTALIM3AIMS. Y IeIIbHAS TEIUIOTA 1 0 0 18.02.2025 ||[[bubmmoTeka [JOK
wiaBneHust. Cyonmumarus|| https://m.edsoo.ru/ff0c6708 ]]
44 ||[[YpaBueHue TemioBoro OanaHcal] 1 0 0 20.02.2025 ||[[bubanoTeka ITOK
https://m.edsoo.ru/ff0c6820 ]]
45 ||[[DnexkTpu3arus Tel. DIeKTpUISCKHi 3apsaaHukK. J[Ba Buga 1 0 0 25.02.2025 ||[[bubanoTeka ITOK
AIEKTPUUECKHX 3apsI0B]] https://m.edsoo.ru/ffOcébcc ]]
46 ||[[IIpoBOIHUKH, TUIIECKTPUKH H TTOTYIPOBOJIHUKHU. 3aKOH O 1 0 0 27.02.2025 ||[[bubmmoTeka [IOK
COXpaHEHHH 3apsia)] https://m.edsoo.ru/ff0cébcc ]]
47 ||[[B3aumoneiicTBue 3apsaoB. 3akoH Kynona. Toueunsrit 1 0 0 04.03.2025 ||[[bubmmoTeka [IOK
MAIIMHHBIN 3apsi]] https://m.edsoo.ru/ffOc6ces ]]
48 ||[[HanpsixéHHOCTh BHEMIHUX nojei. [Ipunnun cynepnosumuu| 1 0 0 06.03.2025 ||[[bubauoreka LIOK
DIIEKTPHYECKHX TOJIeH. JIMHUYM HAPSHKEHHOCTH | ] https://m.edsoo.ru/ff0c6df2 ]]
49 ||[[PaboTa cri 3neKTpocTaTuueckoro moJjs. [loTenmmann. 1 0 0 11.03.2025 ||[[bubmuoTeka LIOK
Pa3HocTh nmoTeHIMAaI0B] | https://m.edsoo.ru/ffoc6f00 ]]
50 |[[TIpoBOAHMKH U AUAIIEKTPUKU B IIEKTPOCTATUYECKOM II0JIE. 1 0 0 13.08.2025 ||[[bubauoTreka LIOK
JysnexTpuueckas MpOHUIIaeMOCTh| | https://m.edsoo.ru/ff0c7018 ]]
51 ([[2nexTpoémkocTh. Konaencatop]] 1 0 0 18.03.2025 ||[[bubmmoTeka [IOK
https://m.edsoo.ru/ff0c7126 ]]
‘52 H[[Z)ﬂeKTpoéMKOCTL MJIOCKOTO KOHAEHCATOpa. DHEPrust H 1 || 0 H 0 H 20.03.2025 H[[BI/I6J‘II/IOTeKa HOK



https://m.edsoo.ru/ff0c6938
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Ne Tema ypoxka ‘ KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC

n/m Beero|| Kontposshsie || paktnueckne || A3YICHUA 00pa3oBaTENIbHBIE PECYPCHI

paboThI paboThI

‘ HsameeHHoro KOHJIeHCcaTopa]] H || H H Hhttps://m.edsoo.ru/ffOc?ZCO 1]

53 |[[[/TabopaTopHas paboTa "M3MepeHHE IIMEKTPOEMKOCTH 1 0 1 25.03.2025 (|[[1]

KoHieHcaropa']]

54 |[[[TpuHIMI AEHCTBUS U TPUMEHEHHUS KOHICHCATOPOB, 1 0 0 27.03.2025 ||[[1]

KOTIIMPOBAJIBLHOTO YCTPOMCTBA, CTPYHHOIO MPUHTEPA.
DneKkTpocTaTUYecKas 3allnTa. 3a3eMIIeHre
ANEKTPONPUOOPOB]]

55 |[[DnekTpruecKuii TOK, COCTOSIHHE €r0 CyIIeCTBOBAHMS. 1 0 0 08.04.2025 ||[[1]

[Tocrostuusiil Tok. Cuna Toka. Hanpsbxenue.
Comnpotusnenue. 3akoH Oma J1sl y9acTKa 1emnu| |

56 ([[T[TocrmenoBarensHOE, TapalIeIbHOS, CMEIIAHHOE 1 0 1 10.04.2025 |[[bubmmroTeka [IOK
CoeMHEeHHnE MPOBOAHUKOB. JlaboparopHas paboTa https://m.edsoo.ru/ff0c740 ]]
«/3ydeHne cMeNIaHHbIX COSTUHEHU PEe3UCTOPOBY | |

57 |[[[PaboTa u MomIHOCTH TOKA. 3aKkoH Jlkoymsa-Jlennal]] 1 0 0 15.04.2025 |[[BubmuoTeka IIOK

https://m.edsoo.ru/ff0c7838 ]]

58 ||[[3axon Oma ajst TOJTHOM (3aMKHYTOM) DJIeKTpUUecKo menu. || 1 0 1 17.04.2025 |[[BubmuoTexa IIOK
KopoTtkoe 3akmrouenue. Jlaboparopras pabota «M3mepenue https://m.edsoo.ru/ff0c7ae0 ]]
DJIC ucToYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBJICHUSI | |

59 |[[DnekTpoHHas MPOBOAUMOCT TBEPABIX METAJLIOB. 1 0 0 22.04.2025 ([[1]
3aBHCHMOCTBH COITPOTHBIICHHSI METAJUIOB OT TEMITEPATYPHI.

CBepXnpoBOAUMOCTB ||

60 |[[DnexTpuueckuii TOK B Bakyyme. CBOMCTBA 3JCKTPOHHBIX 1 0 0 24.04.2025 ([[1]
MIY4KOB] |

61 |([[[lonynpoBOAHUKH, UX COSAUHEHUS U TIPUMECHAs 1 0 0 29.04.2025 ||[[ bubnuoTeka [IOK
poBOIUMOCTh. CBOMCTBA I—H-TIEPEX0/Ia. https://m.edsoo.ru/ff0c84ae ]]
[TomynpoBoAHUKOBBIE TPUOOPHI | ]

62 |[[DnekTpuuecKkuil TOK B pacTBOpax M pacijaBax 1 0 0 01.05.2025 ||[[BubnnoTteka LTOK
ANEKTPOJIUTOB. DNEKTPOJIUTUUECKAS TUCCOIIHAIINSL. https://m.edsoo.ru/ff0c82ba ]]
Onektponus] |

63 |[[DnexkTpuueckuii TOK B razax. CaMOCTOSATEIbHBIN U 1 0 0 06.05.2025 ||[[bubmuoreka LIOK
HECaMOCTOSTENbHBIN pa3psan. Monnus. [Tnazmal] https://m.edsoo.ru/ff0c84ae ]]

‘64 H[[Z)ﬂeKTque(:KHe npuOOpPHI M YCTPOHCTBA U UX H 1 || 0 H 0 H 08.05.2025 H[[BI/I6J‘II/IOTeKa HOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero|| Kontposshsie || paktnueckne || A3YICHUA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
npakTHYecKoe npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc ]]
0e30macHOCTH] |
65 |([[[O6o0mmaromuii ypok «DIEeKTPOInHAMUKAY ] | 1 0 0 13.05.2025 (|[[BubanoTexa [TOK
https://m.edsoo.ru/ff0c88be ]]
66 |(|[[KouTpoapHas paboTa o Teme «IJIEKTPOCTaTHKA. 1 1 0 15.05.2025 |[[bubmmoTeka [IOK
[MocTrosiHHbIi TOK 00padoTKH. TOKHM B pa3IMUYHbBIX Cpeaax» https://m.edsoo.ru/ff0c8a8a ]]
/Bcepoccuiickas nmpoBepoyHas padoTa Mpu M3MEHEHUH Ha
OyMaxHOM HOcHuTeNe]|
67 |([[Pe3epBHEIil ypok. KoHTpoibHas paboTa 1Mo Teme 1 1 0 20.05.2025 ||[[bubmmoTeka [TOK
"DnexTpoauHamMuKa | https://m.edsoo.ru/ff0c8c56 ]]
68 |([[Pe3epBHEIi ypok. OO0OIIaromuii ypok mo temam 10 1 0 0 22.05.2025 ||[[bubnmoTeka [TOK
Kacca]] https://m.edsoo.ru/ff0c8f6c ]]
‘HO@&BI/ITI) CTPOKHU
IOBILEEE KOJIMYECTBO YACOB 10O ITIPOTPAMME | 68 | 6 I 5 |
11 KINTACC
No Tema ypoka ‘ KommuectBo yacos ‘ Hara DIIeKTpOHHBIE ITU(POBBIC
n/m Beerol|| Kontponsasre || paxtiueckue || H3YICHAA 00pa3zoBaTebHBIC PECYPCHI
paboThI paboThI
1 |[[[ITocTostTHHBIC MAaTHUTHI M KX B3aUMOJIeiCTBHE. MarHuTHOE 1 0 0 03.09.2024 ||[[ BubmmoTeka [TOK
moJie. Bekrop MarHuTHON MHAYKIUMH. JIMHUH MarHUTHOM https://m.edsoo.ru/ff0c9778 1]
WHIYKIWH] |
2 |[[MarnuTHOE 1oJie MPOBOJAHUKA ¢ TOKOM. OmBIT Dpcrena. 1 0 0 06.09.2024 |[[bubaunoTexa [LIOK
BsanMoelicTBIE TPOBOIHUKOB ¢ TOKOM] | https://m.edsoo.ru/ff0c98fe ]]
3 |[[JTabopaTopHas pabota «/3yueHre MarHUTHOTO TMOJIst 1 0 1 10.09.2024 ||[[bubauotexa LIOK
KaTYIIKA C TOKOM»]] https://m.edsoo.ru/ff0c98fe ]]
4 |[[HeiicTBHe MarHUTHOTO OISl HA MPOBOJHUK ¢ TOKOM. Cria 1 0 1 13.09.2024 ||[[bubnuoTexa [IOK
Awmriepa. JlaboparopHas padota «VccnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0 ]]
MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM»] |
5 ||[[HdelicTBue MarHUTHOTO MOJIS HA ABMXKYIIYIOCS 3apsbKeHHYHo|| 1 0 0 17.09.2024 ||[[BubmuoTexa LIOK
qactuny. Cua Jlopenma. Pabora cuna Jlopenmal] https://m.edsoo.ru/ff0c9df4 ]
6 |[[DnexTpomarautHas HHAYKIMS. [I0TOK BEKTOPHBIX 1 0 0 20.09.2024 |[[[1]
MarHUTHbIX HHAYKIMH. [IpoBoga D/1C. 3akon



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE

n/m Beero|| Konrposshsie || [paxtuueckue || H3YICHUA 00pa3oBaTENbHBIE PECYPCHI

paboThI paboThI

‘ HaﬂeKTpOMarHHTHoﬁ unaykiuu Gapanes]| H || H H

7 |[[JTabopaTopHas padborta «MccnemoBanue 3MeKTpOMardHuTHeIX || 1 0 1 24.09.2024 ||[[bubmmoTeka [IOK
moJieiin]] https://m.edsoo.ru/ff0cal50 ]]

8 |[[UamykTuBHOCTH. SIBNeHMe camonHykwn. DJ]C 1 0 0 27.09.2024 ||[[bubmmoTera [IOK
CaMOMHJYKIIMU. DHEPrUsi MArHUTHOTO TI0JIs1 KATYIIKH C https://m.edsoo.ru/ff0ca600 ]]
TOKOM. DJIEKTPOMAarHuTHOE 1oJe| |

9 ||[[Texauueckue ycTpoiicTBa M X MPUMEHEHHE: TOCTOSIHHBIC 1 0 0 01.10.2024 ||[[1]

MArHUTBI, 3JICKTPOMArHUTBI, JICKTPOIBUTATEIH,
YCKOPHUTENH, dJIEMEHTapHbIe OaTapeu, MHIYKIIMOHHAs TeYb | |

10 |[[[O6o6maronuii ypok «MarauTHOE ToJIe. 1 0 0 04.10.2024 |[[bubnmmroTeka [IOK
DJeKTpOMarHUTHAST UHYKIHS» ] | https://m.edsoo.ru/ff0cab82 ]

11 |[[KoHTposibHas paboTa 1Mo Teme «MarHuTHoe ToJie. 1 1 0 08.10.2024 ||[[BubmnoTexa [JOK
DIeKTPOMarHUTHAS HHIYKIU» ] ] https://m.edsoo.ru/ff0cad58 ]]

12 |[[CBoOOmHBIE MEXaHWYECKHE KoJIeOaHus1. ['apMoHnYecKre 1 0 0 11.10.2024 ||[[BuGmuoTeka [IOK
KosieOaHus. YpaBHEHNE TapMOHHYECKUX KOJICOaHUIA. https://m.edsoo.ru/ff0caf06 ]]
[IpeBpalieHue SHEPreTUKH | |

13 |[[JTabopaTopHas paboTa «MccinenoBanue B 3aBUCHMOCTH OT 1 0 1 15.10.2024 |([[1]
nepro/ia KoJiebaHuil rpy3a Ha HUTH OT JUTUHBI HUTH H MacChl
rpy3a»]]

14 |[[KonebaTenbHbIi KOHTYpP. CBOOOHBIC 3JICKTPOMArHUTHHIS 1 0 0 18.10.2024 ||[[bubaunoTteka [JOK
KoJie0aHMs B UI€AIBHOM ITOBOPOTHOM KOHTYpE. AHAIIOTHS https://m.edsoo.ru/ff0cb820 ]]
MEX]Ty MEXaHHUECKUMU U AIEKTPOMArHUTHBIMU
KOJIeOaHUSAMH |

15 |[[®opmyna TomcoHa. 3aKOH COXpaHEHUS YJHEPTHH B 1 0 0 22.10.2024 ||[[bubnuoTexa LIOK
HIeaIbHOM KOHTYpe] ] https://m.edsoo.ru/ff0cb9c4 ]]

16 |[[[IIpeacTaBieHue 0 3aTyXaroMMX KOJIeOaHUSX. 1 0 0 25.10.2024 ||[[bubnuoTexa LIOK
BbIHYXICHHbIE MEXaHUYEeCKHE KoJieOanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86 ]]
BBIHY)XICHHBIC 3JICKTPOMAarHUTHBIC KOJIcOaHUs | |

17 |[[ITepemennsbIif Tok. CHHYCOMIAIbHBIN MTEPEMEHHBIH TOK. 1 0 0 05.11.2024 |[[bubauoreka LIOK
MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTY/IHAS CUJIa U https://m.edsoo.ru/ff0cbd34 ]
NEHCTBYIOIIEE 3HAUYEHNE TOKA U HANPSKEHUA | |

‘18 H[[Tpchq)opMaTop. [Tpou3BoICTBO, Mepeaya U NoTpedIeHne H 1 H 0 || 0 H 08.11.2024 H[[]]



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero|| Konrposshsie || [paxtuueckue || H3YICHUA 00pa3oBaTENbHBIE PECYPCHI
paboThI paboThI
‘ HaﬂeKTquecxoﬁ SHEpruu|| H
19 |[[YcTpoicTBO B MpaKTUYECKOE TPUMEHEHUE HCTIONB30BaHus || 1 0 0 12.11.2024 ||[[bubmmoTeka [IOK
3BOHKA, TeHepaTopa MepeMeHHOT0 TOKa, TMHUH https://m.edsoo.ru/ff0cc324 ]
PIIeKTponepenadn | |
20 ||[[OxonormuecKre prucKe Mpyu IPOU3BOJICTBE 1 0 0 15.11.2024 ||[[1]
hrieKTpodHepruu. KynbTypa HCoib30BaHus SI€KTPOIHEPTHU
B IMOBCETHEBHOW KU3HH] |
21 |[[[MexaHnnuyecK¥e BOJHBI, YCIOBUS PACIIPOCTPAHECHUSI. 1 0 0 19.11.2024 ||[[BubamroTexa LTOK
[Meproa. CkopocTh pacpOCTPaHEHHUS U JUTHHA BOJIH. https://m.edsoo.ru/ffOcca54 ]]
[Tonepevnbpie 1 KOPOTKUE BOJIHHI | |
22 ||[[3Byk. CxopocTb 3ByKa. ' pomKkocTh 3ByKa. BeicoTa ToHa. 1 0 0 22.11.2024 |[[[bubmmoTexa [TOK
TemOp 3ByKa]] https://m.edsoo.ru/ff0cccOc ]
23 |[[DneKTpOMarHuTHEIC BOJHBI, KX CBOMCTBA U CKOPOCTb. 1 0 0 26.11.2024 ||[[bubmmoTeka [IOK
[IIkaa 3IeKTpOMAarHuTHBIX BOJIH]] https://m.edsoo.ru/ffOccfe0 ]]
24 ||[[TIpuHIMIB paAMOCBA3U U TelIeBUACHU. Pa3BuTre cpeacts || 1 0 0 29.11.2024 |[[[1]
cBs3u. Pagnonokarus] |
25 |[[KonTpombHas padoTa «KoseGanus u BOITHBI» | ] 1 1 0 03.12.2024 |[[bubaunoTeka IIOK
https://m.edsoo.ru/ff0cc6f8 ]]
26 |[[TIpsmonuHEHOE pacIPOCTPAHEHHE CBETA B OKPYKaIOIIeh 1 0 0 06.12.2024 ||[[ BubmnoTexa [JOK
cpene. Toueunslii vicTouHUK cBeTa. JIyd cBeTal] https://m.edsoo.ru/ff0cd350 ]]
27 |[[Otpaxenue cBera. 3akoHBI OTpakeHus cBeTa. [loctpoenue || 1 0 0 10.12.2024 ||[[bubaunoTteka [JOK
M300paskeHuil B IUIOCKOM 3epKaiie]] https://m.edsoo.ru/ff0cd4e0 ]]
28 |[[TIpenomiienne cBeta. [loaHOE Hcce0BaHUE OTPAKCHUS. 1 0 0 13.12.2024 ||[[bubnuoTexa LIOK
[IpenenbHbIi YTOJI OJTHOTO BHYTPEHHETO OTPayKeHUS | | https://m.edsoo.ru/ff0cd76 ]]
29 |[[/TaGopaTopnas paboTa «3mMepeHue mokazarens 1 0 1 17.12.2024 ||[[bubnuoTexa LIOK
MPETOMIICHHUS CTEKIIa»] | https://m.edsoo.ru/ff0cd67a ]]
30 ||[[JIun3sl. [TocTpoenune nzobpakenus B auH3e. Popmyna 1 0 0 20.12.2024 ||[[bubanoTexa [IOK
TOHKUX JIMH3. YBEIUYEHHUE THUH3]] https://m.edsoo.ru/ffOcddle ]]
31 |[[JTabopaTopHas pabota «VccnemoBaHue CBOWCTB 1 0 1 24.12.2024 |[[[1]
M300paXeHUs B JINH3AX»]]
32 |[[Aucnepcust ceeta. CnokHBIHM cocTaB Oenoro ceeta. L[Ber. 1 0 1 27.12.2024 |[[[1]
JlabopatopHas pabota «HaOnroeHue qucrepcun cBeTay| |



https://m.edsoo.ru/ff0cc324
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero|| Konrposshsie || [paxtuueckue || H3YICHUA 00pa3oBaTENbHBIE PECYPCHI
paboThI paboThI
33 |[[AaTepdhepennus cBera. Judpakius cBera. 1 0 0 10.01.2025 ||[[bubmuoTeka ITOK
JludpaxiponHas pemeéTkal] https://m.edsoo.ru/ff0ced22 ]]
34 |[[TlomepedHocTh cBeTOBBIX BOJH. [lomsipu3arus cBera]| 1 0 0 14.01.2025 ||[[bubanoTeka [JOK
https://m.edsoo.ru/ff0cf02e ]]
35 |[[OnTrueckue mpruOOPHI U yCTPOWCTBA U YCIOBHS HX 1 0 0 17.01.2025 |([1]
0e30macHOTO TPUMEHEHUS ||
36 |[[I"'paHHIBI MPUMEHUMOCTH KJIACCHUECKON MEXaHUKH. 1 0 0 21.01.2025 ||[[bubmmoTeka [IOK
[TocTynaThl OIEHKH OTHOCHTEILHOCTH | | https://m.edsoo.ru/ff0cf862 ]]
37 |[[OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe ICHUE 1 0 0 24.01.2025 ||[[bubmmoTeka [IOK
BPEMEHH U COKpAIlCHHUE JUTHHBI || https://m.edsoo.ru/ffOcfa42 ]
38 ||[[DHeprust 1 UMIYIIbCHO-PENIATUBUCTCKOM YacTHIBI. CBS3b 1 0 0 28.01.2025 |[[[bubmmoTexa [TOK
MAcCChI C aKTHBHOCTBIO U HMITYJIbCOM. DHEPrus https://m.edsoo.ru/ffOcfc68 ]]
HEOXKUTaHHO | |
39 |[[KonTpombHas padoTa «Ontuka. OCHOBBI pa3pabOTKH 1 1 0 31.01.2025 |[[bubaunoTeka IIOK
TEOPUHU OTHOCHUTEIBHO]] https://m.edsoo.ru/ffocf6f0 ]]
40 |[[®oTonBL DopMmyina [Inanka. DHEPTUS U UMITYIIBCHOE 1 0 0 04.02.2025 |[[bubaunoTeka IIOK
doronal] https://m.edsoo.ru/ffOcfel6 ]]
41 |[[[OTkpsiTHE U UccaenoBaHue GpoTodrddexTa. OnbiTel A. T 1 0 0 07.02.2025 ||[[BubmnoTexa [TOK
CroneroBa]] https://m.edsoo.ru/ffOcffc4 1]
42 |[[[3akonbl hpoTodPdekTa. YpaBHEeHHE DUHIITEHHA TS 1 0 0 11.02.2025 ||[[bubaunoteka [JOK
dborosrddekra. «Kpacnas rpanuma» Gotosddexr]] https://m.edsoo.ru/ff0d015e ]]
43 |([[XaBnenue cBeta. Onbitel I1. H. JIeGeneBa. Xumuueckoe 1 0 0 14.02.2025 ||[[bubnuotexa LIOK
nelicTBUE cBeTa] https://m.edsoo.ru/ff0d04a6 ]]
44 |[[TexHu4ecKHe yCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHE: 1 0 0 18.02.2025 ||[[1]
(dhoToreMeHT, (HOTOIaTYUK, COTHEUHAsI OaTapes,
CBETOAMO ]|
45 |([[Pernenue 3amaun o TemMe « IIEMEHTHI KBAaHTOBON 1 0 0 21.02.2025 ||[[bubmuoTexa LIOK
OTITUKH»]] https://m.edsoo.ru/ff0d0302 ]]
46 |[[Monens atoma Tomcona. OnbiTsl Pesepdopaa mo 1 0 0 25.02.2025 |[[[bubaunoTeka [IOK
paccestHuIO o-4actuil. [ImanerapHas moaens atomal| https://m.edsoo.ru/ff0d091a ]]
47 |[[TToctynatsl bopa]] 1 0 0 28.02.2025 ||[[bubmuoTeka LIOK

https://m.edsoo.ru/ff0dOafa ]]
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero|| Konrposshsie || [paxtuueckue || H3YICHUA 00pa3oBaTENbHBIE PECYPCHI
paboThI paboThI
48 |([[3nydenue u pa3aeneHue GOTOHOB MPH MEPEX0ie aToMa ¢ 1 0 0 04.03.2025 ||[[bubnmoTeka [JOK
OJTHOTO YPOBHSI SHEPIHHU Ha JAPYroil. Bumsl criekTpos]| https://m.edsoo.ru/ff0dOafa ]]
49 |([[BoxHOBEIEC cBOMCTBA YacTHUIl. BomHbl 1e bpoiins. 1 0 0 07.03.2025 ||[[bubmmoTeka [IOK
KopryckyssipHO-BOTHOBOH yaniu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8 ]]
BBIHY)KJICHHOE H3JIydeHue] |
50 |[[OtkpeiTHE pagroakTuBHOCTH. OMBITEH Pesepdopmaa mo 1 0 0 11.03.2025 ||[[bubmmoTeka [IOK
COCTaBY PaJJMOAKTHBHOTO U3JTy4CHUS || https://m.edsoo.ru/ff0d0fd2 ]]
51 ||[[CgoiicTBa anbda-, OeTa-, ramma-usznydenus. Mccnenosanne|| 1 0 0 14.03.2025 ||[[1]
PaIMOAKTUBHOCTH Ha KUBBIX OpraHn3Max||
52 ||[[OTkpbITHE TPpOTOHA M HeWTpoHa. M3oTomel. Anbda-pacman. | 1 0 0 18.03.2025 ||[[bubamoTexa [TOK
DJeKTPOHHBIN ¥ MO3UTPOHHBIN OeTa-pacnaj. ['amma- https://m.edsoo.ru/ff0d1162 ]
n3IIydeHue] |
53 |[[DHeprus cBs3M HYKJIOHOB B sipe. SIAepHbIe COCTOSHUS. 1 0 0 21.03.2025 ||[[bubimoTeka [IOK
S nepubiii peakrop. [Ipo01eMbl, MEPCIEKTHBHI, https://m.edsoo.ru/ff0d1356 ]]
PKOJIOTUYECKHUE aCIEKThI SIAEPHOM SHEPTETUKH | |
54 |[[DnemenTapHble YacTUIlBL. OTKPBITHE TO3UTPOHA. MeTOoIbI 1 0 0 25.03.2025 |[[BubmmoTeka IIOK
HAOJIIOICHUS ¥ PETUCTPAIMH IIEMCHTAPHBIX YaCTHII. https://m.edsoo.ru/ff0d0e38 ]]
Kpyrasiit cton «@yHaaMeHTaIbHbIE B3aUMOICHCTBUA.
EnuHCcTBO (h3MYeCKUX KapTUH MUPay | ]
55 ||[[@Tamsl pa3BuTHs acTpoHoMuu. [IpuKiagHoE U 1 0 0 28.03.2025 |[[[1]
MHUPOBO33pPEHYECCKOE 3HAUCHHE aCTPOHOMHH. Bt 3BE31HOTO
HeOa. Co3Be3us, IPKHUE 3BE3/IbI, TUIAHETHI, UX BUIHMOE
nBukeHue. ComHevyHas cucremal |
56 ||[[Connue. CosHEeYHAst aKTUBHOCTh. VICTOYHUK SHEPTUn 1 0 0 08.04.2025 |I[[1]
CouHia u 3BE31] |
57 ||[[3BE31b1, UX OCHOBHBIC XapaKTEPUCTHKU. 3BE3 I IITABHOM 1 0 0 11.04.2025 |([[1]
ocie10BaTeIbHOCTH. BHYTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEJICTABICHHUS O IIPOUCXOKICHUH U
pBoJIroIMK CoJIHITA U 3Be31] |
58 |[[Mneunsiit [Tyts — Hamra INanaktuka. [Tonosxenue u 1 0 0 15.04.2025 |([1]
nerkeHne Conuua B [Nanaktuke. ["anaktuku. YEpHbIe AbIPHI
B siipax rajJakTUKH | ]
‘59 H[[BceﬂeHHaﬂ. Pasberanue ranaktuku. Teopust BEIUKOTO H 1 H 0 || 0 H 18.04.2025 H[[]]
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Ne Tema ypoxka ‘ KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE

n/m Beero|| Konrposshsie || [paxtuueckue || H3YICHUA 00pa3oBaTENbHBIE PECYPCHI
paboThI paboThI
‘ HB3pHBa. PenuxroBoe uzinydyenue. MeraranakTukal | H H || H H
‘60 H[[HepemeHHble po0JIeMBbI aCTPOHOMUH | | H 1 H 0 || 0 H 15.04.2025 H[[]]
61 |[[KontposbHas paboTa « DIE€MEHTHI ACTPOHOMUH H 1 1 0 29.04.2025 |[[[1]
acTpopu3uxm»|]
62 ||[[O6o6maromuii ypok. Ponb ¢pu3uku u acTpoHOMUUN B 1 0 0 02.05.2025 ||[[1]
YKOHOMHWYECKOM, TEXHOJOTHIESCKOM, COITMATLHON 1
PTUYECKOU JeATEITbHOCTH YeJIOBEKa] |
63 ||[[O6o6marommii ypok. Pons 1 MecTo ¢u3mku u actpoHomun || 1 0 0 06.05.2025 ||[[1]
B COBPEMEHHOI Hay4YHOU KapTUHE MuUpa]|
64 ||[[O6o6marommii ypok. Pons ¢pu3nueckux Teopuii B 1 0 0 09.05.2025 ||[[1]
MpecTaBiIeHUH 0 GU3NYECKON KapTUHE MHpa] ]
65 ||[[O6o6marommii ypok. Mecto hu3ndecknx KapTHH MUpPaA B 1 0 0 13.05.2025 ||[[1]
o0IIeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MpecTaBiIeHui 0 mpupoe]|
66 ||[[Pe3epBHBIii ypoK. MarHuTHOE T0JI€. DJIEKTPOMAarHUTHAS 1 0 0 16.05.2025 |([]]
WHIYKIMA |
67 ||[[Pe3epBHbIii ypok. OnTrka. OCHOBBI pa3pabOTKH TCOPHH 1 0 0 20.05.2025 |[[[1]
OTHOCHUTEJIBHO ||
68 |[[Pe3epnbrii ypok. KBanTOBas puznka. DneMeHTHI 1 0 0 23.05.2025 ||[[PubaunoTexa [JOK
aACTPOHOMHH U acTPODHU3UKH] ] https://m.edsoo.ru/ff0d1784 ]]
‘ﬂ06aBI/ITb CTPOKH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7 Draggable item 1328668553 was dropped over
droppable area 1328668553
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YUYEBHO-METOJMYECKOE OBECIHEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

» ®uswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.-H. non penakuueii [TapdentbeBoit
H.A., Akunonepnoe o6mectso «M3narensctBo «lIpocsemienne»
» ®uswnka, 11 kimacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. non penakuueii [TapdentoeBoit H.A.,
Axunonepnoe obmectso «M3narensctBo «lIpocsenienne»

PoivkeBuu A.I1. 3agaunuk o ¢usuxe asa 10—-11 k1. o6mieoOpa3zoBaTeabHbIX yupekaeHuil. — M.:
Hpoda, 2013.
METOINYECKHUE MATEPHAJIbBI JIJISA YUYUTEJISA

1. Monacteipckuit JI.M., boratun A.C., Tematuueckue Tectsl ajst moarotoBku k EI'D 10-11 xi1.-
Pocros-na-Jlony. Jlernon, 2010
2. Mapon A.E., E.A. Mapon ®usuka 10 knacc: YuebHo-MeToauueckoe nocodue — M. : lpoda, 2014.
3. B.A.llleBuos, IIpumepHoe noypouHoe mianupopanue kK yueOHuky «®dusuka-10» I'.f1. Mskuiesa, b.b.
byxosuesa, H.H. Cotckoro, - Bonrorpan: Yuurens, 2019
4. O.®.Kabapaun, C.M.Kabapauna, B.A.Opnos, KonTponbHble 1 TpoBepouHble padboTsl 1o ¢pusuke. 10-11
ki1.- M. JIpoda,2010
5. Mapon A.E., E.A. Mapon ®u3uka 11 knacc: YuedbHo-meronngeckoe nocooue — M. : [Ipoda, 2014.
6. 'onosa N.B. ®usuka 11 knacc: KourponsHeie paboTsl B HOBOM (hopmare — M. : «IHTeIeKkT-1eHTp»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

1. T'azera «®usukay NU3ngarensckoro goma «IlepBoe ceHTs10ps». http://fiz.1september.ru.
2. BuptyanbHblii MeTOAMYECKUN KaOMHET yuuTenel pusuku u actponomud. http://www.gomulina.orc.ru.
3. 3aounas ¢usuxo-rexuudeckas mkoja mpu MOTU. http://www.school.mipt.ru.
4. Kpatkuii cripaBo4HUK 110 dusuke. http://www.dusuka.up.py.
5. Mup ¢usuku: pusnyeckuii sxcriepument. http://demo.home.nov.ru.
6. Cepgep kadenps! odmen pusuku puszdaxa MI'Y: puznueckre mMpakTUKA U JEMOHCTpA-1TUH.
http://genphys.phys.msu.ru.
7. http://lwww.ed.gov.ru - caiit MunucrepcTBa o6pazoBanust PD.
8. www.vestnik.edu.ru - caiit MuHOOpa3oBaHHs U HAYKH.
9. http// www.fipi.ru - caiir ®UIIN.
10. http://www.ege.edu.ru - cepep nHGOPMAIIHOHHON TOAIEPKKH ETMHOTO rocy1apcTBEHHOTO SK3aMeHa.
11. http://www.obrnadzor.gov.ru/attestat/ - denepanbhas ciyx6a mo Haa30py B chepe oOpazoBaHUs
(rocynapcTBeHHasi UTOTOBAs ATTECTAIMS IIKOJIbHUKOB).
12. www.fio.ru - ®enepanus MaTepHeT-00pa3oBaHusl.
13. www.rcio.rsu.ru - Pocrosckuii PIIAO.
14. http://www.prosv.ru - caiit u3marenbctBa «IIpocBemeHme.
15. http:/www.drofa.ru - caiit uzmgarensctBa «JIpoday.
16. http://ipkps.bsu.edu.ru/source/metod_sluzva/dist_fizika.asp
17. http:/iwww.fizika.ru/
18. - Otkpsitas ¢pusuka / mox pea. C.M. Kozemnna. — M.: ®u3ukoH.
19. - ®uzuka. Mexanuka. MeTOAMKN 1 MaTepHalIbl K YpOKaM.
20. - ®uszuka. 7 — 11 xnaccel. [Ipaktukym. — M.: ®usukoH.
21. - bubnuoTeka 3JIeKTPOHHBIX HAIISIIHBIX mocoomii. @usnka. 7 — 11 kinacesl. — M.: Kupwn u Medoauii.
22. - ydaeHU4ecKui sKcrepuMeHT 1o ¢usuke. — M.: Lleatp MHTII.
23. - HIkonpHbli Gusnueckuii skcniepuMeHT. — M.: /1 «PaBHOBecue».
24. - COOpHHUK IEMOHCTPAIIMOHHBIX OIBITOB IS cpeiHel 0011e00pa3oBaTeIbHON MIKOJIBI.
25. - HIxonpHbiit pusnueckuit sxcriepuMeHT. CI'Y TB. anexkrponHas noura: kasset@sgutv.ru; www.sgutv.ru
26. Pecypcsl Enqunoii komtekin nngpoBeix obpasoBatenbHbix pecypcos (http://school-collection.edu.ru/).
27. Otkpsitas puzuka. OO0 «PU3UKOH», CD-auck, 1996-2001
28. YuyeHH4yecKHii SKCriepuMeHT 1o ¢usuke. Mexanuka. CD-nuck.
29. YyeHnueckuii skciepuMenT 1o ¢usuke. CD-uck.
30. YyeHn4eckuil SKCIepUMEHT 1o ¢u3uke. DnektpoanHamuka. CD-auck.
31. Yyennueckuii skciepuMenT 1o ¢usuke. Ontuka. CD-auck.
32. KoMIUIeKT 1eMOHCTPALIMOHHBIX TaOIUI] 10 (PU3HKE.



