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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOXKEHMH M TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHONW Tporpammel, TmpeAcTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Tom
(benepanpHOl pabouell IporpaMMbl BOCIUTaHMA M KOHLENLIUM IpeHofaBaHUs Yy4eOHOro
npenmera «@Du3uka» B 00pa3oBaTeNbHBIX —oOpraHm3anusx Poccuiickoir ~ Denepanuw,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Conepxkanue nporpaMMbl MO (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydeHnn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOrO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pe3yiabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTH peaM3allii MEXKIPEIMETHBIX
CBsi3el (U3MKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMHM IpeaMeTaMHu. B Hell omnpenesstoTcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeaMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

e [UIAHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM YHCIIE

IPEIMETHBIEC PE3YJIbTATHI 110 T0/1aM 00 yUEeHHUS;

e couepkaHue yuyeOHoro npeamera «Pu3uKay 1o rogam o0ydeHUs.

dwu3uka KaK HayKa 0 HauOoJee 00X 3aKOHAX MPUPOIBI, BRICTYMAs B KAY4ECTBE YI4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHUI 00 OKpyXarolieM MUpE.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOIIMNA sl €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
MIPEIMETOB, IIOCKOJIBKY (pU3MUECKUe 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid u acTpoHoMuen. Vcmonap3oBaHUE M aKTUBHOE
NpUMEHeHHe (U3MUECKUX 3HAHMU ONpeAesieT XapakTep M Ppa3BUTHE PAa3HOOOpPA3HBIX
TEXHOJIOTM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOIYYEHHUS HOBBIX
MaTepHaJIOB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3yueHnue Gu3nku BHOCUT OCHOBHOM BKJIAJ] B
(hopMHUpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa 00yJaromuxcs, B GopMupoBaHHE YMEHUI
MPUMEHSTh HAYYHBIH METOJI IO3HAHUS TIPH BBITIOJTHEHUN UMHU YI€OHBIX HCCIICIOBAHUH.

B ocHOBY kypca (hu3MKH 17151 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH P UAeH,
KOTOpPbIE MOXKHO PacCMaTpUBATh KaK MPUHIIMIIBI €r0 TIOCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTUYECKU 3aBEPIUIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BOIMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (PU3UKH 00beAUHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosiaraeT UCHOIb30BaHUE T'YMAaHUTAPHOI'O
noTeHIana GU3NYecKo HayKH, OCMBICICHUE CBSI3U PAa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTUYECKUMU MPoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypce Guszuku npeamnongaraetT 3HaKOMCTBO € IHIIMPOKUM
KpPYrOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH U3YUSHHBIX TEOPUIl U 3aKOHOB.

Hoes »skonozuzayuu peanusyercst MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKHUM MNpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXJIeHUs MPoOJIeM pallMOHAIBHOTO IIPUPO/IONOIb30BAHUS U
HKOJIOTUIECKOH 0e301MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero oopazoBaHUS
ABISAIOTCS (u3nveckue Teopuu ((HOpMHUpPOBAHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MIPEeICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTU TEOpPHUH, IJIsi OMHCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IPOLIECCOB).

CHUCTeMHO-eSITENFHOCTHBIN TOIX0A B Kypce (DM3UKU pean3yeTcs MPEKIe BCETro 3a CUET
OpraHHu3aIlui YKCIEPUMEHTAIBHON NesATENbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCHOJB30BAHHE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPBIE B MporpamMme Mo (u3nke OOBEAWHEHBI B OONIMN CIHCOK
YUYCHHUYECKUX MPAKTUUECKUX paldoT. BrlaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MPOBOJUMBIX JIJISI KOHTPOJS W OLEHKH, OCYIIECTBISETCS yYacTHHKAMHU 0Opa30BaTEbHOTO
mpolLecca UCXo/Id U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHaleHHs kabuHera Gu3uku. [Ipu 3Tom
o0ecrieunBaeTCs OBJIAJCHHE OOYYAIOIIMMHUCS YMEHHUSMHU HPOBOIUTH KOCBEHHBIC H3MEPEHHS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W IIOCTAHOBKY OIBITOB IO TPOBEPKE
MIPEITI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHuE yAenseTcsl peIIeHUI0 pacuEéTHBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 33aJ]aHHON (PM3NYECKO MOJIEINbIO,
MO3BOJISIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJIHOIO paszjesa
Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zaenoB. [y KaueCTBEHHBIX 33jad MIPHOPUTETOM
SIBIIIOTCSL 3a/laHdsl Ha OOBIACHEHHE TNPOTEeKaHWs (UINYECKUX SBICHUM U MPOIECCOB B
OKpy’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAENM ISl CUTYyallMH NPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusamu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHnI0 y4yeOHOro mporiecca 0a30BbI YpOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JOJKCH M3y9daThCs B YCIOBHSAX MPEIMETHOrO0 KaOWHeTa (QU3WKU WA B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro KA. B kabunere
(bu3MKK TOIKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHUE [T BHITIOJTHEHUS YKAa3aHHBIX
B 1mporpaMMe MO (U3MKE YYEHHYECKHX TMPAKTHUYECKUX paboT U JAEMOHCTPalMOHHOE
o0opyoBaHue.

JleMoHCcTpanioHHOEe  000pynoBaHWe (OPMUPYETCS B COOTBETCTBUH C IMPUHITUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECIeYHBAaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIIOYEBBIX JAEMOHCTpAlMH A HCCIEOBaHMUS H3y4aeMbIX SIBJICHMH U IIPOLIECCOB,
SMIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o0OpymoBaHUE sl YYEHUYECKHX MPAKTUYECKUX paboT (Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpHOro 00OpyIOBaHUS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUM AaHAJOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX Ta00PaTOPHii.

OCHOBHBIMU TIEJISIMU U3Y4YCHUS (PU3UKU B 00IIIEM 00pa30BaHUU SIBIISIIOTCS

e (dopMupoBaHHEe HHTEpPEca M CTPEMJICHUS OOYYaIOUIMXCS K HAYYHOMY H3YYEHHUIO

MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJACTABICHUH O HAyYHOM METOAE TO3HaHUS U (OPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBICHUSM;



e (QopmMupoBaHHE HAYYHOTO MUPOBO33PEHHUsS KaK pe3yIbTaTa U3yueHHUS] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE YMEHUI OOBSICHATH SIBJICHUS C UCMOIB30BaHUEM (U3MUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTEIbCTB;

e (QopmupoBaHUE TPEACTABICHUN O poNn (PU3UKHU A Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHne 3THX Iesiell oOecreyrBaeTCsl pelIeHHeM CIEAYIOIUX 3aJad B Ipolecce

M3YYCHHS Kypca QU3UKHA HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

e MpuoOpeTeHHe CUCTEMbI 3HAHUIN 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs] MEXaHUKY, MOJICKYISIPHYIO (PH3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY B 2JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHE YMEHHH TMPHUMEHITh TEOPETUYECCKHE 3HAHUA I OOBSICHCHHS
busznyeckux SBICHUM B TpUPOJE W A TNPUHATUS NPAKTHUECKUX pEIICHUH B
MMOBCEHEBHOM JKU3HU,

® OCBOCHHME CIIOCOOOB pEIIEHHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOW (U3NYECKOM
MOJIETIBIO, 3aJlad, TOJPa3yMEBAIOIINX CAMOCTOSTENILHOE Cco3/laHue (HU3HUeCcKOn
MO/JIEJH, aJIEKBATHOH YCJIOBUSM 3a/1a4H;

e MoHUMaHUEe (U3MYECKUX OCHOB U MPUHIIMIIOB TEHCTBUS TEXHHUECKUX YCTPOWUCTB U
TEXHOJOTMYECKHX IMPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEY;

® OBJAJICHHE METOJaMHU CaMOCTOSITEIHbHOTO TUIAHUPOBAHUS U MPOBENCHUS (PUINUECKUX
DKCIIEPUMEHTOB, aHAJIM3a W  HUHTEpPOpeTanuu  WHOOpMAIMU,  ONpeaesieHUs
JIOCTOBEPHOCTH TMOJIYYSHHOTO PEe3ybTaTa;

® CO3JIaHUE YCIIOBUH JJISl pa3BUTHsI YMEHHMM MMPOEKTHO-UCCIIEOBATENbCKOM, TBOPUECKOM
JeSATEIbHOCTH.

O011ee yrcIo 4YacoB, OTBEICHHBIX JJIs M3y4eHUs GU3nKHU (0a30BBIi YpOBEHB) HA YPOBHE
cpeanero obmiero oopazoBanus, cocrapiseT 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B
Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIO).

B 2024-2025 yye6nom roay B 11 kmacce paktuyecku Bbinagaet 66 4acoB B TO/.

B cBsi3u ¢ pakTHUECKUM KOJIMYECTBOM YUIE€OHBIX JHEH, C YUETOM TOJI0BOTO KaJeHIAPHOTO
yaeOHoro rpaduka Ha 2024-2025 yueOHbIN TOJ1, pacIMCaHMs 3aHATHHA, BRITIOJIHEHHE pab0ounx

nporpamm 1o ¢usuke B 11 ximacce Oyzer obecniedeHo B MOIHOM 00BEME 3a c4eT OJIO0KOBOU
MoJIlauyy MaTepuaa, ypokoB MOBTOPEHHUs U pe3epBHBIX yacoB 20.05.2025r u 21.05.2025r



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®du3nka u MeToAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o mpupoze. Haydynsle mMeToasl NMO3HaHUSA OKpyKarowmero mupa. Poib
HKCIEPUMEHTA U TEOPUH B MIPOIIECCE TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux siBjaeHU U npoueccoB. Hayunbsie runoressl. duznueckue
3aKOHBI ¥ TeopuH. [ paHUILIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBUS.

Pome u mecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHOM HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosle U U(PPOBBIE H3IMEPUTEIBHBIE PHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe nBrwkeHHE. OTHOCHTEIBHOCTh MEXaHW4YeCKoro ABvxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpoCcTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOopauHAT. CIOXEHUE MEepEeMEIeHU U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKEHUE. | 'paduKu 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIIEHUSI MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoHOE majeHne. Y CKOpeHHe CBOOOIHOTO TIaCHHS.

KpuBonuneliHoe naBwxkeHHe. J[[B)keHHE MaTepuagbHONM TOYKH TIO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKOpocTh. llepuon u
yacToTa oopamenus. LlenTpocTpeMurensHoe yCKOpeHue.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE TMPUMEHEHHUE: CHUAOMETpP, JBIKEHHUE
CHaps/0B, LIEMHbIC U PEMEHHBIC MEpeIayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALUs KUHEMATHIECKIX XapaKTePUCTHK JIBHKEHHUS.

[IpeoOpa3zoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTRBE.

Habmonenue aBmxeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH3OHTAJIBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHUS.

HampaBnenue ckopocTH Mpy ABMKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO OMPE/IeTICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHONIEHWS ~ MEXIYy  MYTAMH, [POWICHHBIMH  TEJIOM  3a
MOCJIeI0BATENIbHBIE DPaBHBIE MPOMEXKYTKHM BPEMEHH TNPU PABHOYCKOPEHHOM JIBJKEHHUH C
HAa4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

W3ydenue nBUKEHUS MIApUKa B BI3KOW )KHUIKOCTH.

N3ydenne nBMKCHHS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocurensHOCTH ['anmuiies. [lepsoiii 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
oTcuéTa.



Macca tena. Cwia. llpunHnun cynepnosuiuu cui. Bropoil 3akoH HeroToHa nis
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKoH BceMUpHOro TsaroreHus. Cuna TsxecTu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoybxeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenus. Cuna conpoTUBICHUS
IIPY IBUKEHUM TeJa B )KUAKOCTH WM rase.

[loctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MoMeEHT cuiabl OTHOCUTENIBHO Ocu BpameHus. llmedo cumibl. YcinoBus paBHOBecus
TBEPAOTO TEJA.

TexHn4yeckne yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHUE: IOAIIWIIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U MaICHUN.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOUIMX B IPYXXUHE U PE3NHOBOM
oOpastie, oT ux AedopMaIuu.

HccenenoBanue ycimoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkoHnbl COXpaHeHUus 8 MeXaHUuKe

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
W3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckasi sHeprust MaTepuaibHONH TOUKU. Teopema 00 M3MEHEHHH KHHETHYECKOU
JHEPIrUu.

[otennmanbHas sHeprus. [loreHnManbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[lorenunanbHas 3Heprus Teiaa BOJIU3M NOBEPXHOCTH 3EMIIH.

[loreHnuanbHble ¥ HEMOTEHUUANbHble CUibl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
M3MEHEHUEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpoMCTBa U IMPAKTUUECKOE MPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul



N3yyenne aOGCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiITHUKOB.

UccnenoBanue cBsi3su pabOThl CHIBI C HW3MEHEHHMEM MEXaHWYECKOM JHEepruu Tejla Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MonekyasipHas ¢pu3nka ¥ TepMOIMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBumxkenue. Huddys3us. Xapakrep IBUKEHHS U B3aUMOJACHCTBUS YaCTHUIL
BellecTBAa. MoOJENN CTPOEHUs Ta30B, XUAKOCTEH U TBEPABIX T€A M OOBSICHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE ATUX Mojelieid. Macca u pasmepsl Monekyn. KomndecTBo BemiecTsa.
[locrosinnas ABoraapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISPHO-KMHETHYECKON TEOpUU
uAeaIbHOro raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHeld KHHETHYeCKOH »Hepruu
TEIUIOBOrO JBWXKEHMS dactul raza. lllkama temnepatyp KenbBunHa. ['a3oBble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [lanbroHa. M3omponeccsl B UAcadbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHHe W30MPOLIECCOB: U30TEPMA,
n30x0pa, n3obapa.

TexHuueckue ycTpoicTBa U NPAKTHUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAaIOIIME AHCKPETHOE CTPOEHHE BelecTBa, ¢ororpaduu  MOJIEKYI
OpraHUYECKHUX COECIUHEHUM.

OnpITel 110 U Py3un KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mopaens onbita IlTepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopaenb, HUTIOCTPUPYIOLLIAs IPUPOY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UEAIBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

OmnpeneneHre Macchl BO3[AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBI, 1aBJICHUS U TEMIIEpATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXTY NapaMETPaMH COCTOSTHUSL Pa3pEKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucteMa. BHYTpeHHsAS >HEprusi TEPMOAMHAMHYECKOW CHUCTEMBI H
croco6Ob! e€ n3MeHeHus. KonmndyecTBo TemnoTsl M padota. BHyTpeHHsIs SHEPTUsi 0JHOATOMHOTO
nJealbHOTO ra3a. Buael Teronepenrayu: TEIIONPOBOAHOCTD, KOHBEKLUS, U3Iy4eHHE. Y AelIbHas
TEIJIOEMKOCTB BelecTBa. Koan4ecTBO TEIIOTHI IPU TEILIoNEpeaaye.

Ilonsitne o0 anmabatHOM mnpouecce. [lepBbiit 3akoH TepMmoauHamuku. IIpumeHenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K U30mpoieccam. I paduueckas mHTEpIipeTaust paboThl rasa.

Bropoii 3akon TepmonuaamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPOIE.

Tennobie MamuHbl. [IpuHIMne neiicTBUA TemToBbIX MamuH. [IpeobpazoBanus sHEprUn B
TeroBbIX MamnHax. Koadduuuent nonesnoro aeiictus termoBoit Mammuel. Lukn Kapao n
ero Ko3(pGUIUEHT MOJIE3HOrO AeHCTBHSI. DKOIOTUYECKUE TPOOIEMBI TEIIIOAHEPTE€TUKH.

TexHnueckue ycTpoWcTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATEIb BHYTPEHHEIO
Cropasusi, ObITOBOW XOJIOJUIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEPrHMM Tejla IMPH COBEPIICHHH paOOTHI: BBUIET MPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXAaTOro BO31yXa, HarpeBaHue 3¢upa B JATYHHOH TpyOke MyTEM
TpeHUs (BUICOIEMOHCTPAIIHS).

N3meHneHne BHyTpeHHEHN 3Hepruu (TemMrepaTypsl) Tea Ipy TeIionepeaye.

OmnpIT 110 aaabaTHOMY PAaCUIMPEHHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue yaenbHoOM TermIoEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHas |
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachleHHbI nap. YaelnbHas TErioTa mapoodpa3oBaHusl.
3aBUCHMOCTh TEMIIEPaTyPhl KATICHUS OT JABJICHHUS.

Teépnoe Teno. Kpucrannuueckue n amopdHbie Tena. AHU30TPONHS CBOMCTB KPUCTAIIIIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIE Marepualnbl. [lmaBieHwe W KpucTaUIM3anus. Y aenbHas
TeruioTa miasiaeHus. CyonuManus.

VYpaBHeHHe TEIIOBOTo OanaHca.

TexHuyeckue YCTpPOHCTBA W MPAKTHYECKOE NPUMEHEHHE: THTPOMETP H ICHUXPOMETP,
KaJOPUMETP, TEXHOJIOTUW TIOJTYYECHHS COBPEMEHHBIX MAaTepHalioB, B TOM  YHUCIE
HaHOMATepPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1apPOB.

Kurnenue npu MOHMKEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHUS BIAXKHOCTH.

Hab6ntoienre HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTAILIOB.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3mepenue OTHOCUTEIHHON BIaKHOCTH BO3IyXa.

Pazjen 4. DiekTpoguHaMuKa

Tema 1. Dnekmpocmamuxa

Onextpuzauusi Teld. OJEKTpUYeCKUd 3apsan. JlBa BHJA 3JIEKTPUUYECKHUX  3apsiiOB.
IIpoBOAHNKY, TUANEKTPUKH U NOJIYNPOBOIHUKH. 3AKOH COXPAaHEHMSI DJIEKTPHYECKOTO 3apsia.

B3aumopeiicteue 3apspoB.  3akoH Kynona. TodeuHelld  anekTpuyecKud — 3apsa.
Onextpuueckoe nose. Hanpsk€éHHocTh anexTpuyeckoro mnods. [lpuHuun cyneprno3uuuu
INEKTPUYECKUX NOJIeH. JINHNN HANPSIKEHHOCTHU DIIEKTPUYECKOTO MOJISL.

PabGora cunm oanekrpoctatmueckoro mons. [lorenmuman. Pa3HOCT  MOTEHIMAJIOB.
[IpOoBOHMKYM M IUDIIEKTPUKH B DJIEKTPOCTATUYECKOM TToJIe. JlnaniekTprudecKkass IpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrus
3apsKEHHOr0 KOHJIEHCATopa.

TexHn4yeckue ycTpoWCTBa M INPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMHPOBAILHBIN
armapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUI ACUCTBUS JIIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE T0JIE 3apsIKEHHBIX Tel.

[TpoBOIHHKH B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTA.

JIMnIEeKTPUKHU B 3JI€KTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb  AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT TIUIOHIAJAW  IUIACTHH,
pacCTOSHUSA MEKYy HUMH U TUAJIEKTPUUECKON TPOHUILIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuil mox. Toxu 6 paznuynvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [locToAHHBIN TOK.

Hamnpsixenue. 3akon Oma a1 y4acTka Heru.

DIIEKTpUYECKOE CONPOTHUBJICHUE. VY nensHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoarenbHoE, NapaIeabHOE, CMEIIAHHOE COEMHEHHE IIPOBOHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTh 2IEKTPUUECKOTO TOKa.

DJIEKTPOABMKYILASL CHJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHUKA TOKa. 3aKkoH OMa a1
MOJIHOM (3aMKHYTOM) AJIeKTpudeckoit renu. KopoTkoe 3amMblkaHue.

DNIEeKTPOHHAs TPOBOIUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COMIPOTUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIIpPOBOAUMOCTb.

DIIeKTPpUUYECKHI TOK B BakyyMme. CBOMCTBA SJIEKTPOHHBIX MTyYKOB.

[NonynpoBonuuku. CoOCTBEHHass W NpPUMECHas MPOBOJUMOCTb MOJIYIPOBOJIHUKOB.
CgoiicTBa p—n-nepexona. [lonynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTPUYECKU TOK B pacTBOpax M paciulaBax »dJEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
aucconuanus. JIeKTPOIIN3.

DNeKTpUUYeCcKuil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
[Ina3zma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEPMETp, BOJIBTMETP,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBIH IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNOJ, FajIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONIEPEYHOT0 CEUEHUSI U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHUYECKOTO
9JIEMEHTA U OIICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia 1 IpOBOJMMOCTh BO31YXa.

OaHOCTOPOHHSISL TPOBOJAUMOCTD AUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3y4yeHue cMenaHHOro COeIMHEHHS pE3UCTOPOB.

N3mepenne  SneKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA W €ro  BHYTPEHHETO
COTNPOTHUBIICHUS.



Habmtonenue snextponnsa.

Me:knpeaMeTHbIE CBSI3H

N3yuenne xypca ¢usuku 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C y4ETOM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SIBJICHUE, HAy4yHBIA (hakT, rumore3a, (Qu3MYeckas BETUYMHA, 3aKOH, TEOpus, HaOIIOJcHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, N3MEPECHHE.

Mamemamuxa: peumieHHEe CHUCTEMbl ypaBHEHWI, JWHEWHas (QyHKuMs, mnapaboa,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX TPOCKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBIKEHHE B JKMBOW mpupoje, muddy3us, 0cMOC, TEIIO0OMEH
KHMBBIX OPTaHU3MOB (BHJBI TETUIONEPEIaut, TEIDIOBOC PABHOBECHUE), HIICKTPUICCKHUE SBICHUS B
JKUBOW MPUPOLE.

Xumus: TUCKpETHOE CTPOSHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeEJ, JKUAKOCTEH W Ta30B, JJICKTPUYCCKUE
CBOMCTBA METAJIOB, JEKTPOIUTHUYECKAS JUCCOIUAINS, TAThBAHHKA.

T'eoepaghus: BIaXXHOCTBH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHue NBIKEHUN C MCIIONB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), JBUraTellb BHYTPEHHETO CropaHWs, mapoBas TypOuWHa, OBITOBOM
XOJOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUHU MOJIyUYEHHUs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHWH,  OJEKTPOCTATHUECKas  3alluTa,  3a3eMJICHHE
ANEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, AJIEKTPOHATpPEBATEIbHBIC MPHOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrosiHHble MarHuThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
Bekrop marauTHOM UHAYKIMU. [[pyHIUIT Cynepno3uiMi MarHUTHBIX MOJIe. JINHUM MarHUTHOM
uHAyKuuU. KapTuHa mMHUI MarHUTHOW MHTYKLIUHU TIOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTHOe T0JIe TTPOBOJHUKA C TOKOM. KapThHa JHMHMA WHAYKIIMH MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzaumoaeicTBie NpoOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAlIPaBJICHUE.

Cuna JlopeHua, e€ MOAyiab M HampaBieHHe. J[BU)KeHHE 3apsHKeHHOW YacTULBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cusl Jlopenma.

SIBrieHne HNEKTpOMAarHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIMH.
DIEKTPOABUKYILASL CUJIA UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe nanekTpuueckoe moisie. OIEKTPOABMXKYIIAs CHJIa WHAYKIUU B MPOBOJHMHKE,
JBUKYILIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno JleHna.

NunykTuBHOCTD. SIBIICHHE CAMOMHAYKIIMH. DJIEKTPOABIDKYINAS CHJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO TOJI KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOABUTATEb, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTULI, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKITTA MAarHUTHOTO TTOJIS.

B3aumMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIMH.

[IpaBuno JleHna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUs MarHMUTHOIO
MOTOKa.

SIBrieHME CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyenne MarHuTHOTO MOJIsL KATYLIKU C TOKOM.

HccnenoBanue AeiCTBUSI TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHIAYKIUH.

Paznen 5. KoaedaHust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KONEOAHUA

KonebarenpHast cucrema. CBOOOIHBIE MexXaHWUYECKHe Koiebanus. [apMoHMUecKHe
koneOanus. Ilepuon, dwactora, amrumryna u  (¢asza koneOanwit. [IpyXUHHBI MasSTHHK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX kojebanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIE SIEKTPOMArHUTHBIE KOJNEOAaHUS B HI€aTHLHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYeCKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATBHOM KOJIeOaTEIHPHOM
KOHTYpE.

[IpencraBnenne o 3aTyxarImuxX KojleOaHUsAX. BeIHYX/IeHHbIE MEXaHUYECKHUE KOIeOaHMs.
Pe3onanc. BeiHyX)aeHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemennsblii Tok. CUHYCOUAIbHBIM MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHNUE CUJIbI TOKA U HATIPSIKEHUSI.

Tpanchopmarop. IIpomsBomcTBo, mepegada U MOTPEOJCHUE AIEKTPUYCCKON SHEPrHUU.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHcCnoab30BaHUs
3JIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuueckue yCTpoWCTBA M MNPAKTUUYECKOE NPUMEHEHHE: BJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NePEeMEHHOTO TOKa, JIMHUM 3JICKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGmrogenue 3aryxarmmmx KojaeOaHui.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pezonanca.



CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHusI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HANpsDKEHUsT OT BPEMEHH) s
JIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3oHaHCc npu mocieqoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJIeHCcaTopa.

Monenb TUHUY 3TEKTpOIepe1adHn.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH IEpHOJia MaJIbIX KosieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOro TOKa B ILENM U3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIeHCAaTOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHble 60Hb

MexaHuuyeckue BOJIHBI, ycaoBUsl pacripoctpaHenus. [lepuon. CkopocTh pacpocTpaHeHus
u anvHa BonHbl. [lomepeunble W mpononbHble BoOJHBL MHTepdepeHmms u audpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNeKTpOMarHUTHHIE BOJHBL. YCJIOBHS W3Iy4EHHUS 3JEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHranust BekTopoB E, B, V B snekrpomaruutHoi BojHe. CBOMCTBa 3JIEKTpOMAarHUTHBIX
BOJIH: OTpa)X€HWE, TMpeJioMyieHne, moyspusanus, audpakuus, uarepdepennus. CKOpoOCTh
JJIEKTPOMAarHUTHBIX BOJIH.

[Ilkana 3MeKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHE 3J€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguoCcBs3u U TeneBuAcHUs. Paguonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoiicTBa M NPAKTHUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIe MHCTPYMEHTHI,
yIbTpa3ByKOBasi IUArHOCTHKA B TEXHUKE U MEIUIMHE, panap, paauoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmroneecs Teno kak HICTOUHUK 3BYyKa.

HaGntonenue oTpakeHHus U NPEeIOMIICHHUSI MEXaHUYECKHUX BOJIH.

Habnronenne uarepdepeHnnu u qudpakimy MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HaOmntoneHue cBsS3M TI'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOH
KOJIeOaHUH.

HccnenoBanue CBOMCTB  SIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, MpeJOMIICHHE,
noJsipuszanus, Tuppakuus, HHTeppepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonnHeliHOE paclipOCTpaHEHHE CBETA B OJHOPOJHON CpeEJiE.
JIyd cBeta. ToUeUHBIM UICTOYHUK CBETA.

OtpakeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne H300paKeHUW B TIIIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOJIOTHBIA  TIOKAa3aTelNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yroia MOTHOrO BHYTPEHHETO
OTpa)KECHHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro ceera. Lger.



Cobwupatomue W pacceuBaronue JIUH3BL. ToHkas nuH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHiia TOHKOU JUH3bL. [locTpoeHne n3o00pakeHuil B cCOOUpAIONINX U paccerBarOIINX
nuH3axX. PopMyIia TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BomroBass ontuka. WaTepdepenius cBera. KorepeHTHbIE WCTOYHUKA. Y CIIOBUS
HaO0I0/IEHNs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

Ionspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pemETKA, MOISAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpocTpaHEeHUE, OTPAKEHHE U MperomiieHHe cBera. OnTtuueckue
puOOpBI.

[lonHoe BHyTpeHHEe oTpakeHne. Monienb cBeToBoOAA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOa.

Hab6monenne untepdepeHym cera.

Habnronenne nudpakuuu ceera.

Habmonenue aucnepcuu cBera.

[lonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOMIBbIO TH(PPAKITMOHHON PEIIETKH.

Hab6mroienue nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomul

N3mepenue nokaszatesns MpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Pazngen 6. OcHOBBI crienMaJIbHON TEOPUH OTHOCUTEILHOCTH
I'panuipl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWku. llocTymaTsl crnenualbHONW TEOpUHU
OTHOCUTEIBHOCTA: HWHBApPUAHTHOCTh MOJYJA CKOPOCTH CBE€Ta B BaKyyme, NPHUHIHUII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHIE BPEMEHU U COKPAIICHHUE JTUHBI.
DHeprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBsi3b MacChl € SHEPTUEHN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI TIOKOSL.

Paznen 7. KBanTroBasi puszuka
Tema 1. dnemenmul KGAHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u sHEeprun (HOTOHA C €ro YaCTOTOW. DHEPTHS U UMITYJIbC
¢dorona.
Otkpeitne u wuccnenoBanne Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dhororddekra. YpaBuenne DiinmTeitHa 1s horodddexra. «kKpacHas rpanuna» porodddexra.
JNasnenue ceera. Onbitel I1. H. JIeGenena.
XHUMUYECKOE JICCTBHUE CBETA.



TexHuyeckue yCTpoiCTBAa M TpPaKTHUECKOE NpUMEHeHHe: (PoTodnemMeHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTodhdekra.
CBeTOqHOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pezepdopna no paccesnuro o -uactuul. IlnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyyenue u norsiomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO YpOBHSI SHEepruM Ha Jpyrod. Bumbl crektpoB. CHEKTp YpPOBHEW SHEPruM aroMa
BOJOpOAA.

BostHoBBIE cBOMCcTBa yacTull. Bonuel ne bpoinsa. KoprnyckyisspHO-BOJIHOBOM JTyaau3M.

CnoHTaHHOE U BBIHYKIECHHOE U3ITyYCHHE.

TexHudeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIA aHAIU3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenyie JUIMHBI BOJIHBI JIa3epa.

HaGntoneHue nuHeHuaThIX CHIEKTPOB U3ITyUSHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

HaGmtonenue nHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXHOCTb  CTPOCHHA  sApa. OtkpbiTHE
panunoakTuBHOCTU. OnbITH Pesepdopaa mo onpeneneHnio coctaBa paJluoakKTUBHOTO U3ITy4YEHUS.
CaoiictBa anb(a-, 6eta-, raMma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIC OPTraHU3MBI.

OtkpeiTHe npoToHa W HeWTpoHa. HykionHas monens sapa ['eitsenOepra—lIBaneHKo.
3apsin sanpa. MaccoBoe uucio sigpa. M3otormsl.

Anbda-pacniaz. DJIEKTPOHHBIN W TMO3UTPOHHBIA OeTa-pacman. ['amma-u3nydeHue. 3akoH
paZMoaKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B szipe. SnepHbie cuibl. JledexT Macch spa.

S nepublie peakuuu. JleneHue u cUHTE3 sA1EP.

Snepubiii peaktop. Tepmosnepuslii cunre3. IlpoOiemMbl M MEpPCHIEKTUBBI  sACpHON
SHEPreTUKU. JKOJIOTMUECKHUEe aCIIEKThI /IEPHON SHEPIeTUKH.

OnemeHTapHble yacTULBL. OTKPBITHE TIO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.

@dyHIaMeHTalIbHbIE B3aUMOJIeHCTBUS. EMMHCTBO (hr3nuecKkoil KapTUHbBI MUpA.

TexHnuecknue ycTpoHCTBa M NPAaKTHUECKOE NPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aTOMHast 6oMoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB yacTuil (1o roToBsiM poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH



Oranbel pa3BuTuUs  acTpoHOMMH. llpukiagHOoe W MHMpOBO33pPEHUECKOE 3HAUYECHHE
ACTPOHOMHH.

Bup 3Bé3qHoro Heb6a. Co3Bes3nus, spkue 3BE3/bl, JIAHETHI, UX BUAUMOE JIBHKEHHE.

ConneuHnas cuctema.

Connne. Conneunast akTUBHOCTh. Mctounuk sneprum ComHia u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpPaJbHBIM KJIACC — CBETUMOCTBY». 3BE3MbI
IJIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTb» I 3BE3] TJIaBHOMU
nocienoBarenbHOCTU.  BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE MPEACTaBICHUS O
IIPOUCXOXKACHHUHU U 3Boronnu CoslHLA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Mnineunsiit [1yTs — Hama ["anaktuka. [Tonoxxenue u nuxenue Connua B ["'anaktuke. Turbl
rajlakTuK. Pagnoranaktuky u kBazapbl. YEpHbIE ABIPHI B SAPAX FAJIAKTHK.

Bcenennas. Pacmpenne Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HaGnroneHnss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUIN
JUISL OTIPEICIICHUS MOJIOKEHHU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3 M
CeBepHOro noymapus 1 sipkue 3BE3/bI.

HaGmronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O06o0maroniee NoBTOPeHUE

Ponp u3MKM M acTpOHOMUM B SKOHOMUYECKOH, TEXHOJOTHMYECKOH, COLMaIbHON U
TUYECKOW cdepax AeATEIbHOCTH 4YeJOBeKa, pPOJIb M MECTO (PU3MKM U acCTPOHOMHHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJb (PUIUYECKOH Teopuu B (HOPMHPOBAHUU
IIPEICTABICHUN 0 (PU3NUECKON KapTHHE MHUpa, MEeCTO (U3NYECKON KapTUHBI MHpa B 0OLIEM psAAY
COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX ITPEACTABIECHUIN O IPUPOJIE.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 06azoBoro ypoBHsS B 11 Kkiacce OCyIECTBIISETCS € y4ETOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBsI3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOT'O IO3HAHMSA:
SABJICHHE, HAy4YHbIM (akt, rHUmoTesa, (u3mueckas BeNWYMHA, 3aKOH, TEOpHs, HaOIIOICHUE,
JKCIIEPUMEHT, MOEIUPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUUECKHE (YHKLIUHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKJECTBO, BEKTOPBI M HX
MIPOEKIMK Ha OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTapHbIX (DYHKIIHH,
MIPU3HAKH 110100 TPEYTOJILHUKOB, ONpeesieHHEe TUIOMAAN IUIOCKUX (GuUryp u oobéma ted.

buonocus: snekrpuueckue SBIEHUS B KUBOW NIpUpOJE, KojeOaTelbHbIE ABMKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHUS B JKUBOM NPUPOJE, ACHCTBHE pajualii Ha J>KHUBbBIE
OpraHU3MBI.

Xumusa: CTpOEHHME AaTOMOB M MOJIEKYJ, KPHUCTAUIMYECKask CTPYKTypa TBEPABIX TElI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIH, 3AJIEKH MAarHUTHBIX PyH, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPACECHUM.



Texnonozcus: TAHUM DIEKTPOIIEpEad, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJIBUTATEND,
WHAYKIIMOHHAS T€Yb, pajap, pPaJHONpPHEMHHK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meds,
MIPOCKIIMOHHBIN aImapar, BOJIOKOHHAs ONTUKA, COJTHEYHAas OaTapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUSA

OcBoenue yueOHoro mpeamera «®dusmka» Ha ypoOBHE CpelHEro oO0IIero oOpa3oBaHUS
(Oa30BBIi  YpOBEHb) TODKHO  OOECHEUUTh  JIOCTIDKCHHE  CICAYIONIMX  JHMYHOCTHBIX,
MCTANIpPCIMETHBIX U MIPECAMCETHBIX OGpﬁSOB&TCHBHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS y4yeOHOTo mpeamera «Du3MKa» JODKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
HO3MLMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHMEHTAallMi, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUH, COOTBETCTBYIOUIUX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
paclIupeHue KU3HEHHOI'O OIbITa M OIBITA JESATEIbHOCTH B IPOLECCE Peaau3allid OCHOBHBIX
HaNpaBJICHUH BOCITUTATEIBHOM JESITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMSA

C(OPMHUPOBAHHOCTb  IPAXKAAHCKOM NO3MLIMM  OOy4arollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOT'0 WJIeHa POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAWIMOHHBIX OOIICUEIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIIFHOCTh B HMHTEPECax TIpa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIHHON OpraHU3aIHu;

YMEHHUE B3aWMOJICHCTBOBaTh C COLHUAIbHBIMM HMHCTUTYTAMM B COOTBETCTBHMM C MX
(GyHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJIOHTEPCKOH JIESATEIILHOCTH;

2) IATPHOTHYECKOT0 BOCTUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'Ppa1aHCKOW MIEHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHMAM POCCHHCKHX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKHY;

3) AIyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO OBECHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYalMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOpPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCIIE B ICATEIBHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOILEHHE K MHPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢u3nyeckoit Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuyHbIM chepaM NpodecCHOHATBHON JEeATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymylei
npoeCCHH U pealn30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHUIO M CaMO0Opa30BaHUIO B 001acTu (PU3UKU Ha
MPOTS)KEHUH BCEH JKU3HU;

6) 9KOIOrHY€eCKOr0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJBTYpbl, OCO3HAaHUE TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IUTAHUPOBAaHUE M OCYILIECTBJICHHE JCUCTBUI B OKpyXKarolled cpelle Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIIUpeHue OmbiTa JEATEJBHOCTH HKOJOTMYECKOM HampaBIeHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHWE IICHHOCTH HAYYHOU JIEATEIBHOCTH, TOTOBHOCTh B MPOIECCE N3YYCHUST (HUBNKU
OCYILECTBIIAThH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

I[Mo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE e CTBUS
basoBble Jiornyeckue 1efMcTBUs:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTYaJIHM3UpPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETATh UEIH eI TeIbHOCTH, 33J]aBaTh apaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHHSIX;

pa3pabaTbIBaTh IUIAH PEUICHUs MPOOIEMbI ¢ YIETOM aHAIHM3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JIEATEIIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIETISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH PAOOTy B YCIOBUAX pEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJa/IeTh HAyYHOW TEPMHUHOJIOTHEW, KIIOYEBHIMU MOHATUSAMU U MeToAamMHu (PU3MUecKOon
HaYKH;

BJIaJIETh HABBIKAMHM YYEOHO-HMCCIIEOBATEILCKON M MIPOEKTHOU JEATEIbHOCTH B 00JacTH
(U3HKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIICHHUs 3a7a4
(U3HUECKOTO COJEPKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METO/I0OB TTO3HAHMS;

BJIQJIETh BHJAMH JCATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHHUSA, €T0 HUHTEPIpETaIuH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3MYHBIX YYEOHBIX CUTyallMsiX, B TOM 4YHUCIE TMpHU
CO3/IJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3a/Jady, BBIABUTAThb
rUnoTe3y e€ pelieHusi, HaXOJuUTh apPryMEHThl i JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJAE peEUIeHHs 3aJaud pPe3yiabTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 33/J]aud B 0Opa30BaATEIHHON JESITEIBHOCTH, B
TOM YHCJIE TIPU U3yYSHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CHUTYallUsAM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEAESTETbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOJAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 334U, TOIYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.



Pabora ¢ nadopmanueii:

BJIaZACTh HABBIKAMH ITIOJTYYCHUA HHq)OpMaIII/II/I (1)I/I3I/I‘-ICCKOFO COACpKaHNA U3 MCTOUYHHKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOMCK, aHajW3, CUCTEMAaTH3alUI0 U
UHTEpHpeTanio HHPOPMAIMK PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTH WH(OPMAIIHH;

HCIIOJIb30BaTh CpeACTBAa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBLIX 3a/a4d C CO6JIIOZ[CHI/IGM
TpeOOBaHUIl 3PrOHOMHKH, TEXHUKU 0€30IaCHOCTH, TUTHEHBI, PECYpcOCOepeKeHMs], IPaBOBbIX U
ATHUYECKHUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEpKaHWSA B PA3JIMYHBIX QopMmarax ¢ ydE€ToM
Ha3Ha4YeHUs WHPOPMAIIMM ©  1EJIEBOH ayAuTOpWUH, BHIOMpas ONTUMAIbHYIO (GopMy
MIPEICTABIICHUS U BU3yaIH3aI[UH.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBIIATH OOIIICHHE HAa YpOKaX (PM3UKU U BO BHEYPOUHOU JeSITEILHOCTH;

pacro3HaBaTh MPCAINIOCBUIKA KOH(bJ'II/IKTHI)IX CI/ITyaHI/II\/’I U CMATYATH KOH(i)J'II/IKTI)I;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOUKY 3PEHHSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB;

IIOHUMATb U UCII0JIB30BaTh NPCUMYIICCTBA KOMaHI[HOI\/'I u HHI[HBHJIy&HBHOﬁ pa60Tr,1;

BbIOMpaTh TEMATUKy M METOAbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJ10T0 4jieHa KOJIUIEKTHUBA;

MPUHUMATh UEJIH COBMECTHOM JESITENbHOCTH, OPTraHHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUS MO €€ JIOCTUKEHUIO: COCTaBIIATH IUIaH JEWCTBUM, paclpelesTh poJid C y4ETOM
MHEHHI yJ4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paOOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOT0 YYaCTHHKA KOMaHbl B OOIIUI pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC INPOCKTHI, OUCHHUBATL MACH C IMO3UIMK HOBU3HBLI, OPHUI'MHAJIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYHICCTBJIATL MNO3UTHUBHOC CTPATCTUYCCKOC IOBCACHUC B PA3JIMYHBIX CUTYyalUAaX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATHBHBIM.

Pery/iiTUBHbIE YHUBEpPCAJIbHbIE y4eOHBbIE /IeiiCTBHSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBIISITh TO3HABATEIBHYIO ACSATEIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBJIATH ITPOOJIEMBI, CTABUTh U JOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,
CaMOCTOSITENIbHO COCTABJISATh IUIAH PELICHHsI Pacu€THBIX M KayeCTBEHHBIX 3aJad, TUIaH
BBITIOJTHEHMSI MPAKTUYECKOW paboThl ¢ y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM;
pacHmpsTh paMKH Y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHHIA,
JejaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peleHue;
OIICHUBATH TPHOOPETEHHBINA OTIBIT;
crocoOCcTBOBaTh (OPMHUPOBAHMIO W TMPOSIBJICHUIO JSPYIUIUM B 00JacTh (PU3HKH,
MOCTOSIHHO TOBBIIIATH CBOWM 00pa30BaTENbHBIN U KYIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHATILHBIH HHTEJLIEKT:



JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTUBBI B JESTEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIaJICTh HABBIKAMU IMO3HABATEIHLHON PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUM
Y MBICTUTENILHBIX TPOIECCOB, X PE3YJIHTATOB M OCHOBAHMIA,

HCIIOJIb30BaTh PUEMBI pe(hJICKCHU JIJTS OIICHKH CUTYaIlUH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATh PEHICHUS 110 MX CHIKCHHIO,

MPUHUMATHh MOTHBBI U ApTYMEHTHI JPYTUX TPU aHAIHU3E PE3yJIbTaTOB JIeATeIHbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU M IOCTOMHCTRA;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAJIN3E PE3YJIbTaTOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPaMMBI TI0 (U3UKE IS
YPOBHS CpeAHEro 001Iero o0pa3oBaHus y 00yYaIOUIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
HHTEJUICKT, TPEIOoIararoimui c)OpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMIPABJICHHSI PA3BUTHS COOCTBEHHOUW SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ceOe;

CaMOpETYJIHPOBaHUS, BKITIOYAFOIIIETO CaMOKOHTPOJTb, YMCHHE MIPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTIIKCHHIO ILEIH U YCIEXy,
ONTHMU3M, UHUITUATUBHOCTh, YMEHHUE JIMCTBOBATH UCXO/SI U3 CBOUX BO3MOYKHOCTEH;

AOMMIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAILHOE COCTOSHUE IPYrHUX,
YYUTBIBATh €r0 TPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEKUBAHUIO;

COIIMATIFHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C APYTUMHU
JTOBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 kiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHMpA, B PA3BUTHUU COBPEMEHHON TEXHHUKU U TEXHOJIOIMH, B IPAKTHUYECKOU
JeITeTEHOCTH JIFONICH;

YUUTBIBATh TPAHMULBl NPUMEHEHUS H3YYCHHBIX (DU3MUYECKUX MoOJeNel: MaTepualibHas
TOUYKA, MHEpLUAJIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, MAEAJIbHBIA ra3, MOAEIU
CTPOECHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBINA DJIECKTPUUECKUN 3aps] MPU PELICHUHU
(bu3nuecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIIEHUs (MPOLECChl) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIAIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BELIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSAMOJIMHEHHOE BM)KEHHE, CBOOOJHOE MaJeHUE Ted,
NBIDKEHUE TI0 OKPY)XKHOCTH, HWHEpUHUs, B3auMmoneucTBue Tten, auddys3us, OpoyHOBCKOE
JIBI)KEHUE, CTPOCHUE KUAKOCTeM M TBEPIBIX Tel, U3MEHEHHe 0oO0b&Ma Tesl NpU HarpeBaHUU
(oxJytaXkaeHun), TEMJI0BOE paBHOBECUE, UCIIApEHNE, KOHACHCAllKs, TUIaBJIeHUE, KpUCTAJIM3aLus,
KHUIICHHE, BIAKHOCTHb BO3/lyXa, IOBBIIICHUE JAaBICHUS ra3a IIPU €ro HarpeBaHWU B 3aKPBITOM
cocyze, CBsA3b MEXIy IapaMeTpaMH COCTOSHMSA ra3za B HM30IpOLEccaX, JJIEKTpU3alus Tell,
B3aUMOJICMICTBUE 3apsI0B;



OIMMHCHIBATH MEXAHMYECKOE ABMKCHUE, WCIONB3YS (DU3MUECKHe BEIUYUHBI: KOOPAMHATA,
MyTh, MEPEMEIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC TeJa, KHHETUYeCKast
SHEPrHs, TMOTCHIIMANIbHAS DSHEPrusi, MEXaHWYecKas paboTa, MEXaHWYECKas MOIIHOCTh; IpH
OMMHMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJIB3YEMbIX BEIHYUH, UX
0003HAYCHUSI U CIUHUIIBI, HAXOJUTh (POPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (DH3UYECKYIO0 BETUUNHY
C APYTMMH BEJIIMYMHAMH,

ONMKCHIBATh HM3YYEHHBIC TEIIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOIB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBWXKEHHUS MOJIEKYJN, CpeIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
UX 0003HAUeHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBA3BIBAIOIINE MAHHYIO (DHU3HUECKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAM;

OTHMCHIBATh WM3yUYEHHBIE SJIEKTPUUYCCKUE CBOWCTBA BEIIECTBA U DJCKTPUUYCCKHUE SIBICHUS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HanpsDKEHHOCTh  TIOJISA, TIOTCHIMAJ, Pa3HOCTh IOTCHIMAIOB, NPH OINWCAHWHA TIPABHIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
YKa3bIBaTh OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

AQHATM3UPOBATh (PU3UIYCCKUE TPOIECCHl M SBIICHUS, UCTOIB3YS (PU3NYECKUE 3aKOHBI U
MPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsl HproToHa, 3aK0H coxpaHeHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHMS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEM KUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHKEHUS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa, Mpu 3TOM pas3inyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €r0 MAaTeMAaTHUYECKOE BHIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ACHCTBHS MAIlIWH, TPHOOPOB U TEXHUIECKUX YCTPOKCTB;
pas3ianyaTh yCIOBUS UX 0€30MacHOr0 UCIIOIb30BaHMUs B TOBCEIHEBHOM JKU3HH;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 HUCCICIOBAHUIO (U3NYCCKUX SIBICHUH M MPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUW, TIpH ITOM  (opMyIupoBaTh
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYI0BAHHUS, TPOBOAUTH OTBIT i (POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIATh TPSIMbIE W KOCBEHHBIC HW3MEPECHHS (HU3MYECKUX BEJIMYMH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEeHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIeOBaTh 3aBUCUMOCTH MEXIY (U3HYECKUMU BEIMYMHAMH C HCIIOJIB30BAHHEM
MPSMBIX W3MEPEHHWH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (HKCUPOBATH pPE3YIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIIMYMH B BUJEC TAOJIUI] U TPadUKOB, JEIaTh BBHIBOJIBI
0 pe3yNbTaTaM HCCIIeJOBAHMS,

coOmrofaTh mpaBwia 0€30MacHOr0 TpyAa IMPHU TPOBEACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4YEOHO-UCCIIECOBATEILCKOM W  TMPOEKTHOM JEATEIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemath pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(hu3mvecKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3a/1aud BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIETATh (U3NYECKHUE BEIUYHUHBI W (OPMYIbI, HEOOXOAMMBIE Ml €€ pEIICHUs,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETMUNHBI,



pelaTth KauyeCTBEHHBbIE 3a/aud: BBICTPAMBaTh JIOTMYECKH HEMPOTHBOPEUMBYIO LIETIOUKY
pacCyXJIeHH ¢ ONOPOI Ha M3YUYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBIICHMUS;

UCIOJb30BaTh IPU pPELIEHUHM Y4YeOHBIX 3aJad COBPEMEHHble HMH(OpMaLIOHHBIE
TEXHOJIOTUM JUI1 TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH W TPEICTaBICHUS Y4eOHOH u
HAyYHO-TIONMYJISIpHOW HMH(OpMAanuM, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTUYECCKH
aHaAJIM3UPOBATh M10JydaeMyro HH(OpPMAIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (QU3UKE B IOBCEJAHEBHOM IKM3HM JJIs
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUH C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMs 3/I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOLIEH cpefe;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3UYHBIX COLMAIBHBIX POJIeH, IUIaHUPOBATh PadoTy
IpyNONbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y O0YyUAOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4HOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHON TEXHHKU M TEXHOJIOTMH, B NPAKTHYECKOU
NeSITeTbHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJENEeH: TOUYEYHBIN
JNEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHME MAarHMTOB, JJIEKTPOMAarHUTHAas
WHAYKIMS, JACHCTBME MAarHUTHOTO TMOJI Ha MPOBOJHUK C TOKOM U JBIXKYLIUHCS 3apsn,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
nperoMieHue, HHTepdepeHuus, Audpaknuus ¢ TMOJAApU3aLUs CBeTa, MJHCIEPCUsl CBETa,
dhortoanekrpuuecknii 3pdext (PpororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONHCHIBAaTh WM3YUYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
IEKTPUUECKYI0 MPOBOAMMOCTb PA3JIUYHBIX CPell) U IJIEKTPOMArHUTHBIE SIBIECHUS (IIPOLIECCHI),
UCHONb3ysd (U3NUYECKUE BEJIMYMHBL: DIIEKTPUUYECKUI 3apsija, cujla TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLUMsS MarHMTHOro Iouisd, cuia Amnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPHUUECKOr0 M MAarHUTHOTO TOJeH, MepuoJ M 4acToTa KoyieOaHWil B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuid, (POKycCHOE pacCTOSHHME M ONTHYECKas CUiIa JIMH3blL, MPH OINUCAHUU MPABUIBHO
TPAaKTOBaTh (DU3UYECKUH CMBICT HCIOJIB3YEMbIX BEIMYMH, WX O0003HAUYEHUS W EIUHMIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

ONMCHIBATh HW3YYEHHBbIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCHONB3YysA (PU3HUECKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, SHEPrus u
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YeMbIX BEIUYMH, MX OOO3HAUECHUs U



€MHUIIBI, YKa3blBaTh ()OPMYIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIUYHUHY C JPYTUMH
BEJIMYMHAMH, BBIYHCIISITh 3HAYCHNE (PU3UIECKOI BETMUNHBI;

aHaJIM3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIIBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JIeHua, 3akOH 3JIEKTPOMAarHWUTHOW  WHIYKLIHWH, 3aKOH
IIPSIMOJIMHENHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KCHUs CBETA, 3aKOHBI ITPEIOMIICHUS
CBETa, ypaBHeHHME OHWHIITEHHA 1Ia (oTorddekrra, 3aKOH COXPAHEHUs DSHEPTHH, 3aKOH
COXpPAaHEHHs MMIIYJIbCa, 3aKOH COXPAHEHHs DIJIEKTPUUYECKOro 3apsja, 3aKOH COXpPaHEHHUs
MaccoBOI0 YHUCIA, NOCTyJaaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacnajaa, IpU 3TOM pPas3IvdyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPA)KEHHE W YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OIpPEACIIATh HAIpPABJICHUE BEKTOPA MHAYKIUM MAarHUTHOIO TOJS MPOBOAHHKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHna;

CTPOUTH M OMUCHIBATH N300pAKEHHE, CO3/1aBAEMOE TNIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBINOJIHATh JKCIEPUMEHTHI II0 HCCIICOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM  NPSMBIX W KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (POpPMYIHUPOBATH
npobiemy/3ajadyy M TUIOTE3y Yy4eOHOro  SKCIIEpUMEHTa, coOupaTh yYCTAaHOBKY U3
MIPEII0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISATh MpPSIMblE U KOCBEHHbIE H3MEpPEHMsI (PU3MUECKUX BEJIMYMH, IPU ITOM
BBIOMpPATh ONTUMAJIbHBIM CIOCOO H3MEPEeHUsT U MCIOJb30BaTh W3BECTHHIE METOJbl OLIEHKU
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM IPSIMbIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3NYEeCKNX BEIUYMH B BHIAE TaOMUI W TpaduKoB, AENaTh BBIBOABI 10 pe3yiabTaTaM
HCCIIEI0OBaHUS;

coOmoaTh MpaBuja 0€30MacHOro TpyJda MpU TMPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM UM TMPOEKTHOW JEATENIbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYI0BAHHUS;

pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIOJIb3YS
¢u3nyeckue 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4d BBIOMPATh (GU3NYECKYIO
MOJIeNlb, BBIAECNATh (PU3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHMS,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEAbHOCTH MOIYYEHHOTO 3HAaUEHUS (PH3MUECKON BEIMYHHBI,

pelark KadyeCTBEHHBIE 3aJa4yM: BBICTPAWBATH JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS,

HCIIOJIb30BaTh IMPU PpELIEHMH Y4YEeOHBIX 3aJad COBPEMEHHblE HH(OpPMaIMOHHbIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEICTaBICHUS Yy4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpPMAaLUU, MOJYyYEHHOM W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

OOBSICHATH PUHIIMIIBI IEHCTBHSI MALIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iudaTh
yCIIOBHUS MX O€30MaCHOTO MCIIONIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

IIPUBOJIUTH NPUMEPBI BKJIAJA POCCUHCKUX U 3apyOECKHBIX YYEHBIX-(DU3UKOB B PAa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

WCIIOJB30BATh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIIOBCEIHEBHOW JKU3HU IS
obecrieueHHs O€30MMaCHOCTH IIPU OOPALEHNUH C TPUOOPAMH U TEXHUUYECKUMH YCTPOUCTBAMM, AJIS
COXpPaHEHHMs 310POBbs U COOJIIOJICHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOLIeH cpee;



paboTaTh B rpyIiIie ¢ BHINOJHEHHEM Pa3IMYHBIX COIMATIBHBIX POJIEH, INIAHUPOBATH PabOTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTAHJApPTHBIX CUTYyalMsX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)XAOTO U3 YYaCTHUKOB I'PYIILI B

penrenue paccMatpuBaeMoi TIPOOJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB JIeKTPOHHBbIE
HanmenoBaHue pa3iesioB 1 TeM (un¢posbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6nmuorexa [IOK
1.1 ) 2
W3HUKa U METOJIbI HAYIHOTO TIO3HAHUS 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 K 5 0 0
AHeMaTHia https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2 7 0 0
Auramica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUK 6 1 1 bubmorexa LIOK
' OHbL COXpatie © © https://m.edso0.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnmoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 10 1 0
3 OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 bub6mmorexa [IOK

da3oBbIC Mepexoabl

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

24

Pasnea 4. JIEKTPOJIUMHAMUKA

bu6mmoreka [IOK
4.1 2 10
fieripoctatiia https://m.edso0.ru/7f41bf72
49 [locTostHHBIN neKTpUYecKnid TOK. Toku B 12 bu6mmorexa [IOK
' Pa3IMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemsi 2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KIIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnyeckue
NMPorpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTtHoe nose. DJIeKTpOMarHUTHas bubnuorexa LIOK
1.1 11 1 3
WHTYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pasnen 2. KOJIEBAHUA 1 BOJTHbBI
21 MexaHn4ecKHe U 3JIEeKTPOMarHuTHbHIC 9 0 1 bubmuotexa [JOK
' KosteOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3J1€KTPOMarHUTHBIE 5 1 0 bubmmorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 O 10 0 3
fra https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24
Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 0 0 bu6mmoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
bub6mmoreka LIOK
4.1 C) i 6 0 0
JICMEHTRT KBATTOBOM OITHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenne aToma 4 0 0 bubmmoreka [IOK



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

4.3 ATOMHOE PO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pasaeiny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHN

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE
HUroro mo pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacoB Hara
DJIeKTPOHHBIE NN (PPOBHIE
Ne T N3yYeHHst p
w/n ¢Ma ypoka Beero Kontpoasnbie | IIpakTnueckue 00pPa30BaTCIbHBIC
padoThI padoThI pecypcbl
IJ1aH ¢akt
(0)) — .
1 H: 3H§:Ie MI;:(})]K zllgfﬁfpf: 1 0 0 02.09 bubnuorexa LOK
ya A T https://m.edsoo.ru/ff0c32e2
OKPYKAaroIIero Mupa 2024
Posne 1 MecTo pu3uku B
, (popMI/IpVOBaHI/H/I COBPEMEHHO . . . 1100 BuGmorexa LIOK
HeyHHOM KapTuHHH Mupd, B o https://m.edsoo.ru/ff0c33e6
MPAKTHUYECKOM JIEATETLHOCTH 2024
JTIoen
Mexanundeckoe IBUKEHUE.
OTHOCHUTENBHOCTD BuGmorexa [IOK
3 MEXAHUYECKOT'O IBUKEHUS. 1 0 0 09.09.
https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOPOCTb, 2024
YCKOpEHUE
4 PaBHOMEpHOE ITpsAMONIMHETHOE 1 0 0 11.09. BI/I6J'I.I/IOT€Ka [HOK
JIBIKEHUE 2024 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpveHHOC 1 0 0 16.09. bubmuorexa [IOK
MPSIMOJIMHEHHOE JIBHYKCHHE 2024 https://m.edsoo.ru/ff0c372e
CB00OOaHOE TTaieHHE.
6 v 5 1 0 0 18.09 bubmuorexa [IOK
CKOPCHHE CBODORHOTO T https://m.edsoo.ru/ff0c39cc
HaJxeHus 2024



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBonuneniHoe 1BUXEHUE.

bubnuorexa LIOK

7 i 23.09.
JIBIOKeHE MaTepUATbHOW TOYKH 3.09 https://m.edsoo.ru/ff0c3ada
10 OKPY’KHOCTHU 2024
[TpuHIMIT OTHOCUTENBHOCTH
lNanunes. UnepunanbHbie bu6nunorexa LIOK
8 y 25.09.
cucteMbl oTcyera. [lepBbrit 2024 https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [lpunnun
cynepnosunuu cuil. Bropon bubnnoreka [JOK
° 30.09.
3ak0H HproToHa s 2024 https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKU
Tpetuii 3akoH HptoToHa s bubmmoreka [IOK
10 02.10.
MaTepHaIbHBIX TOYCK 2024 https://m.edsoo.ru/ff0c3be8
» zaKOH BceMI/IpH(l)_}“O TATOTEHUS. 0710 Bu6morexa 1IOK
A TDRECTH. 1iepBai o https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh 2024
Cuna ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
12 09.10.
Bec Tena https://m.edsoo.ru/ff0c3el8
2024
Cuna tpenus. Koapourment
TpeHus. Cuiia COpOTHUBIIECHUS bub6nmorexa LIOK
13 14.10.
MIPH JABMKCHHH TEJIA B KUIKOCTH 2024 https://m.edsoo.ru/ff0c3f76
WM rase
IloctynarensHoE U
BpamaTeanoe”uanceHHe BuGmorexa [IOK
14 a0COIOTHO TBEPAOTO Tena. 16.10. httns://m.edsoo.ru/ffocalas
MomeHT cuiibl. [liedo cuisl. 2024 RS- '

VYcnoBus paBHOBECHS TBEPAOTO



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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TCIa

15

Nmirynbec MmaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAIbHBIX TOUEK.
Nmnynbc cuibl. 3akoH
COXPAaHEHHMs UMITYJIbCa.
PeakTnBHOE IBUXKEHUE

21.10.

2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTta ¥ MOIIHOCTH CHUJIBI.
Kunernueckas sHeprus
MaTepuaibHOM TOUKU. Teopema
00 U3MEHEHUH KHHETHUECKON
SHEpPruu

23.10.

2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[loTenumanpHas sHEprus.
[loTeHunanpHas 3HEpPrUst ynpyro
n1e(pOpMHUPOBAHHON NPY>KUHBI.
[loTenunanpHas 3Heprus rena
BOJIM3U IOBEPXHOCTH 3eMIIH

06.11.

2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTenunanbHBIC U
HEIOTEHIMaNbHBIE CHIIBI. CBS3h
pabOTHI HEMTOTEHITUATBHBIX CHIT
C I3MCHCHHEM MEXaHHUICCKOI
SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

11.11.

2024

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HMccnenoBanue cBsizu pabOTHI
CHUJIBI C UBMEHEHUEM
MEXaHUYECKOU YHEPIUHy Teja Ha
MIPUMEPE PACTHKEHUS
PE3UHOBOTO JKI'yTa»

13.11.

2024



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

KonTponbhas pabora o Teme
«Kunematuka. JluHaMuka.

bu6mmoreka [IOK

20 3aKOHbI COXPAaHEHHUS B 222];11 https://m.edsoo.ru/ff0c4b74
MEXaHHUKE
OcHOBHbBIE TOJOXKEHUS
MOJIEKYJIAPHO-KUHETUYECKON bubmuorexa [JOK
21 20.11.
Teopuu. bpoyHoBckoe 2024 https://m.edsoo.ru/ff0c4dc2
neuxenne. Auddy3us
XapakTtep IBUKCHHS U
B3aMMOJICICTBHS YaCTHII
22 BelecTBa. MoJIesu CTpOCHHS 25.11.
ra3oB, JKUJKOCTEH U TBEPIBIX 2024
TN
Macca monekyn. KonmngectBo
23 BeniectBa. [locrosinnas 27.11.
ABoraapo 2024
TertoBoe paBHOBECHE.
24 Temneparypa u e€ usmepeHue. 02.12.
[Mkana Temnepatyp Llenbcus 2024
Nneanpuerii raz B MKT. bu6nuorexa [IOK
25 04.12.
OcnoBHoe ypaBHenne MKT 2024 https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak
Mepa cpeiHe KUHEeTUYEeCKOi BuGmorexa LIOK
26 SHEPTHUH JIBIXKCHUS MOJICKYJI. 09.12.
https://m.edsoo.ru/ffOc511e
VYpaBuenue Menieneena- 2024
Knaneiipona
97 3akon JlaneroHa. I'a30BEIe
3aKOHBI 11.12.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

2024

JlaboparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH

28 16.12.
MEXKy IapaMeTpaMu COCTOSTHUS 2024
Pa3peKESHHOTO Ta3a»
4
2 30Hp0:(1€)CCI;ICB ::eanLHOM rase o1 BuGmorexa LIOK
U UX rpaHuIecK A2,
P https://m.edsoo.ru/ff0c570e
IIpE/ICTAaBICHUE 2024
Buyrtpennss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoObI €€ N3MEHEHMUSI. bubmuotexa [IOK
30 23.12.
KonnuecTBo TemioTsl 1 padora. 2024 https://m.edsoo.ru/ff0c5952
Buyrtpennss sHeprus
OJJHOAQTOMHOTI'O HJICAJIbHOTO Ta3a
bubnunorexa LIOK
1 B 25.12.
3 HARL TeIloniepeatH > https://m.edsoo.ru/ff0c5¢36
2024
VY nenpHas TEI0EMKOCTD
BeniecTBa. KoanuecTBO TEMnOThI butmmoreka [JOK
32 30.12.
[pH TeIUIonepeaaye. https://m.edsoo.ru/ff0c5c36
. 2024
AnmnabaTHBIIA TTPOIECcC
IlepBblil 3aKOH TEPMOAMHAMUKHI Bu6morexa LOK
33 1 ero MPUMEHEHHE K 13.01.
https://m.edsoo.ru/ffOc5efc
M30IporeccamM 2025
H
| Eetpmm onons
npu . Bropoii H .01.
pHpon P https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHU 2025
35 [Tpunnun gevicteus u KIT/1 bu6nmorexa LIOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6230

TEIIOBOM MaIIUHBI 20.01. https://m.edsoo.ru/ff0c600a
2025
36 Hukn Kapuo u ero KITJ{ 22.01.
2025
DKonoruyeckue mpoodaemMbl
37 27.01.
TETJIOOHEPTETUKH 2025
O6o0marommii ypok
38 «MonLeuKan;J[lpHas}[,p ¢$usmKa. 29.01. bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJUHAMUKI 2025
KonTpoibsHas paboTa 1o Teme
39 ((MOTJiKyHHpHEH ¢buzuka. 03.02. bubmorexa [IOK
https://m.edsoo.ru/ff0c6a50
OCHOBBI TEpPMOJUHAMUKI 2025
[TapooGpa3zoBanue u
40 KOII:ILCH(I))aI_[I/ISI. Ucnapenue u 05.02. bubamorexa LIOK
https://m.edsoo.ru/ff0c63b6
KUIICHHE 2025
AOCOII0THAS 1 OTHOCHUTEIIbHAS
41 BJIQYKHOCTH BO3/yXa. 10.02. buGmorera [IOK
. https://m.edsoo.ru/ff0c64d8
Hacpimennsiit nap 2025
TBépnoe temo.
Kpucranmuaeckue u amopgHbie
42 TeJla. AHM30TPOIHS CBOMCTB 12.02. bubmuoreka [JOK
KpucTasuioB. XXuakue 2025 https://m.edsoo.ru/ff0c65f0
Kkpuctaisl. CoBpeMEHHbIE
MaTepHaIbI
43 [InaBieHue u KpUCTaALIU3ALIMSL. bu6nmorexa [IOK
VnenpHAas TEIOTA IJIABJICHHUS. 17.02. https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Cybnumanmst 2025
44 YpaBHEHHE TEIUIOBOTO OanaHca 19.02. ]P?tptlggl;ll:eeliiasiorﬁ/ 106820
2025 — )
OnexTpusanus Tell. Butmorexa LIOK
45 DnekTpuueckuii 3aps. JBa 24.02. https://m.eds0o.ru/ffocebee
BUJIA 3JIEKTPUUECKUX 3apsii0B 2025
IIpoBOAHMKY, TUAIEKTPUKU U
46 MIOJIYTIPOBOTHUKH. 3aKOH 26.02. bub6mmorexa [IOK
COXPaHCHHS SJIEKTPHUCCKOTO 2025 https://m.edsoo.ru/ffOc6bcc
3apsana
B3aumonenicTBue 3apsios.
47 3akoH Kynona. Toueunslii 03.03. bubmorexa [IOK
g https://m.edsoo.ru/ffOc6ced
ANEKTPUUYECKUHN 3apsia 2025
HamnpsxénnocTts
48 31eKTpudecKoro noss. [IpuHnun 05.03. bubmmorexa [IOK
CYNEPIIO3UIMHU HIIEKTPUIECKUX 2025 https://m.edsoo.ru/ffOc6df2
nosneu. JIuHuu HanpsKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO TOJIA. 10.03. bubnuorexa [IOK
[Morenuuan. PazHocTh 9025 https://m.edsoo.ru/ff0c6f00
IIOTEHIIMAJIOB
[IpoBOIHMKYM M AUDIIEKTPUKU B
50 3JIEKTPOCTATUYECKOM TIOJIE. 12,03, bubmuorexa [JOK
JluasieKTpudecKas 2025 https://m.edsoo.ru/ff0c7018
IIPOHULIAEMOCTD
51 OnexrpoéMkocTts. KonneHncatop Bubmorexa LOK
17.03. https://m.edsoo.ru/ff0c7126
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2025

DIEKTPOEMKOCTD IIIOCKOTO

bu6nmorexa [IOK
52 .0 0 19.03.
HORIGHEATOpa. JHEpHA https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIEHCATOpa 2025
JlaGopaTopHas pabota
53 "N3mepenne 2IeKTPOEMKOCTH 1 02.04.
KOoH/ieHcaTopa" 2025
[IpuHUMD aercTBUA U
MIPUMEHEHHE KOHACHCATOPOB,
54 KOHHPOBaHLHOFO anmapara, 0 07.04.
CTPYHHOTO TIPUHTEpA.
2025
DneKkTpocTaTUIecKast 3aIInTa.
3azemiieHHE AIIEKTPOIpruOOpOB
DNEKTPUUECKUIA TOK, YCIOBUS
€ro CYIIICCTBOBAHHS.
55 [MocrostaubIA ToK. CHita TOKa. 0 09.04.
Hanpsioxenue. ConpoTuBieHHE. 2025
3akon Oma aJ1 ydacTka nenu
IlocnenmoBsarenbHOE,
napajiieIbHOE, CMEIIaHHOE
56 COEJIMHEHHUE TIPOBOITHUKOB. 05 14.04. bubnuorexa [JOK
JlaGopatopHas pabota 2025 https://m.edsoo.ru/ff0c74f0
«3yueHne cMemaHHOro
COEJIMHEHUS PE3UCTOPOB»
Pa6
aboTa 1 MOTIHOCTD bu6nunorexa [IOK
57 3JIEKTPUUYECKOT0 TOKA. 3aKOH 0 16.04.
https://m.edsoo.ru/ff0c7838
Jxoyns-Jlenna 2025
58 3axoH OMa 111 IOJIHOU 05 bubmmoreka [IOK
(3aMKHYTOI) DJIEKTPHYECKOM ' 21.04. https://m.edsoo.ru/ffOc7ae0
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https://m.edsoo.ru/ff0c7838
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uenu. Koporkoe 3ambikanue.
JlaGopaTtopHast pabota
«M3mepenne D/IC ncrounuka
TOKa U €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

2025

DJIEKTpOHHAS MPOBOJIUMOCTh
TBEPABIX METAJLIOB.

59 3aBUCHUMOCTD COMPOTUBJICHUS 23.04.
METaJJIOB OT TEMIIEPATYPBHI. 2025
CBepXnpoBOIUMOCTb
0 oot nestponmun iy 28.04
P i 2025
[MomynpoBoIHUKH, UX
coOcTBEeHHas U an/IMUeCHa;I BuGmorexa LIOK
61 npoBoauMocTh. CBoiicTBa p—N- 30.04. )
https://m.edsoo.ru/ff0c84ae
nepexozaa. IlomynpoBogHuKOBBIE 2025
npubopsI
DJIEKTPUUYECKU TOK B
o SaleOI;aX I/L pacruiaBax o5 o BuGiorexa LIOK
1 JIUTOB. .05.
P https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAS 2025
JUCCOLMALUS. DIEKTPOIH3
DJIEKTPUYECKUI TOK B ra3ax.
63 CamocTosATenbHbIN 1 07.05 bubmuorexa [IOK
HECAMOCTOATELHBIN Paspsl. o https://m.edsoo.ru/ff0c84ae
2025
Monnus. [lnazma
64 KontponbHas paboTa 1o teme bubmuorexa [IOK
«DNEKTPOCTATHKAY U 12.05. https://m.edsoo.ru/ff0c8a8a
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"OnexkrpoguHamMuka"

2025

DnexTpuueckue npuOopsl U

YCTPOMCTBA U UX MPAKTUYECKOE bubnmoreka [JOK

65 1 14.05.
npumMeHenue. [lpaBuia TeXHUKH 2025 https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
Pemenue 3amaq no reme bubmuorexa [IOK

66 1 19.05.
«DIEKTPOCTATHKAY 9025 https://m.edsoo.ru/ff0c88be
Pemienue 3agad rno reme bubmuorexa [IOK

67 1 21.05.
"DnexTpoauHamMuKa" 2025 https://m.edsoo.ru/ff0c8c56
PesepBHBIii ypOK.

. bub6mmoreka [JOK

08 Obobwarousit ypok 1o TemaM L 26.05. https://m.edsoo.ru/ffOc8f6c

10 xmacca 2025
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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Ipuioxkenne 1 JIncr KoOppeKTUPOBKH
[Ipenmer: ¢puzuka

Knacc:10

2024 /2025 yuebHsblii roj

No Tema KonnuectBo yacos Harta [Tpuuuna Cnoco6
YPOK ITo Hano KOPPEKTUPOBKHU KOPPEKTUPOBKHU
a I1aHy
[Ina ®dak
H T
Yautenb (E.B.Cepena)
«CoriacoBaHo»

3amecturens gupektopa o YBP MBOYVY «lllebanunackas COLI um. B. Y. ®omuuénar

O. B. KpsuioBa




11 KJIACC

KoanyecTBO 4acos

dara usydyenust

JIEKTPOHHBbIE HU(PPOBbIE

‘:;')H Tema ypoka Beero Kontpoabnblie | IlpakTHueckue o0pasoBaTe/IbHbIE
padoTbI padoTbI pecypcel
TUIaH dakr

[TocTosTHHBIC MAarHUTHI M HX
B3auMoJieicTBUE. MarHuTHOE

1 nojie. Bextop MaruuTHOM 1 0 0 03.00. Bubmmorexa OK

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

WHAYKIUU. JINHUM MarHUTHOM 2024
UHAYKLINN
MarauTHoO€e 1oJie MPOBOIHUKA

5 ¢ TokoM. OnbIT Dpcrena. 1 0 0 04.09. bubnmnoreka [IOK
BzaunmoneiictBue 2024 https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHnast pabota BuGmorexa LIOK

3 «M3yueHne MarHuTHOro MnoJis 1 0 1 10.09. https://m.edsoo.ru/f0cosfe
KaTyIIKHA C TOKOM» 2024
JlelicTBe MArHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM. Cuita

4 Awmmnepa. JlabopaTopHas 1 0 1 11.09. bub6mmorexa [IOK
pabota «MccnenoBanue 2024 https://m.edsoo.ru/ff0c9ac0
JEeUCTBUSI TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM»
JlelicTBME MAarHUTHOTO MOJIS

5 Ha JIBIKYILYIOCS 3apSIKEHHYIO 1 0 0 17.09. bubmmorexa LIOK
yactully. Cuna Jlopenua. 2024 https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopenna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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DneKTpoMarHuTHas
nHaykius. [Totok BekTopa
MarHuTHo uHaykuu. DJ1C

0 UH un. 3aKOH 18.09.
JVIIRIL. JaKoH | 2024
ANEKTPOMArHUTHOW MHIYKIIMH
®dapanes
JlaboparopHuas paboTa
«HccnenoBanue siBICHUS bubmuorexa [IOK
7 . 24.009.
3JIEKTPOMArHUTHON 2024 https://m.edsoo.ru/ff0cal50
WHTYKITAWY
NHnykTUBHOCTD. SIBIICHUE
camounaykimu. IC
CaMOMHJIYKIIMH. DHEPIUsl bubnuorexa LIOK
8 25.009. ]
MarHUTHOTO TIOJIST KaTYIIKH C 2024 https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
moJie
TexHuuecKre yCTpoucCTBa U
UX MIPUMEHEHHE: TTOCTOSTHHBIS
9 :Ia;"HI/IT(:J, aneaKTepOMaanTH, 01.10.
JIEKTPOABUTATENb, 2024
YCKOPHUTEIHN IEMEHTaAPHBIX
YaCTHII, UHAYKIIMOHHAS 11€Yb
O6o0marommii ypok
«MarauTtHoe noiJe. bu6mmorexa [IOK
10 02.10.
DeKTpoMarHuTHast 2024 https://m.edsoo.ru/ff0cab82
WHTYKIIHASD
Kontponsnas pabota o teme Butmorexa LIOK
11 «MarHauTtHoe ToJie. 08.10.
https://m.edsoo.ru/ff0cad58
DJIeKTpOMarHuTHas 2024



https://m.edsoo.ru/ff0ca150
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WHTYKITAS

12

CB0O0OOTHBIC MEXaHUYCCKHE
Kosiebanus. 'apMoHMUYecKue
KoJicOaHus. Y paBHCHUE
rapMOHHYECKHUX KOJICOAHUIA.
[IpeBpaiienne sHEprun

09.10.

2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHuas paboTa
«HMccnenoBanue 3aBUCIMOCTH
TIepUO/Ia MAJIBIX KOJIeOaHHI
rpy3a Ha HUTH OT JUTHHBI HUTH
U Macchbl rpy3a»

15.10.

2024

14

KoneGaTenbHblit KOHTYD.
CB0OOIHBIE
AJIEKTPOMATrHUTHBIE
KoJieOaHMs B UI€aIbBHOM
KoJie0aTe IbHOM KOHTYpE.
AHanorus Mexy
MEXAaHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMU

16.10.

2024

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHCHUS SHCPIrUr B
UieaIbHOM KOJIe0aTeTbHOM
KOHTYpe

22.10.

2024

Bbu6nuoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBnenue o
3aTyXamIuX KOJICOAHHSIX.
BreinyK1eHHBIE MEXaHUYECKUE
koneOanus. Pezonanc.
BrinyxenHbie

23.10.

2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86
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3JICKTPOMArHUTHBIC
KOJIEOAHUS

17

IIepeMeHHBIH TOK.
CunyconganbHbII
NepeMeHHbII TOK. MoTHOCTh
MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U
JICUCTBYIOLIEE 3HAYEHUE CUJIBI
TOKa U HaNpsHKEHUS

06.11.

2024

bubmuorexa [IOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmarop.
[IpousBoacTBO, nepegaya u
NOTpeOIICHNE STICKTPUIECKOM
SHEPrUU

12.11.

2024

19

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOrO
3BOHKA, T€HEPATOPA
MIEPEMEHHOTO TOKA, JINHUHI
3JIEKTpoIepeay

13.11.

2024

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKUE PUCKH ITPH
IIPOU3BOJICTBE
anexkTpo3Hepruu. Kynerypa
HUCIIOJIB30BaHUA
JJIEKTPOIHEPIYH B
IIOBCEIHEBHOM JKU3HU

19.11.

2024

21

MexanndecKre BOJHEI,
YCIJIOBUSI paCIpOCTPAHEHHUS.
[Tepuon. Cxopoctb
pacrpoCTpaHEeHUs U JITTMHA
BOJIHBI. [Toniepeunsie u

20.11.

2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

IIPOAOJBbHBIC BOJIHBL

3Byk. CKOpOCTb 3ByKa.

bu6mmoreka [IOK

22 r .B 26.11.
POMIOETb SBYKa. BhicoTa 0 https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa 2024
DJIEKTPOMAarHUTHBIC BOJIHBI,
UX CBOMCTBA U CKOPOCTb. bubnuoreka [IOK
23 27.11.
[Ikana 37eKTpOMarHUTHBIX 2024 https://m.edsoo.ru/ffOccfe0
BOJIH
[puHIMIBI paHOCBSI3U U
24 teneBunenus. Passurue 03.12.
CpeAcTB cBsi3H. Pagnonokanus 2024
Pemmenue 3agay mo reme but6mmoreka [IOK
25 04.12.
«KonebaHust ¥ BOJTHBD» 2024 https://m.edsoo.ru/ffOcc6f8
[IpssmonuHenHoe
26 Ea:lpchc?; iH:eeCBeTa ’ 10.12 bubmorexa LIOK
AHOPOATDT EPEJE: o https://m.edsoo.ru/ff0cd350
TodeuyHbIi HCTOYHUK CBETA. 2024
JIy4d cBeta
OTtpakeHue cBeTa. 3aKOHbI
OTpa’KEHHUs CBETAa. bubnmoreka [IOK
27 . 11.12.
[TocTpoenue nzobpaxkeHuil B 2024 https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKaJie
[Ipenomnenue ceta. [lonHoe
BHYTPEHHEE OTpaKCHUE. bub6mmorexa [IOK
28 . 17.12.
[IpenenwbHBINA yroi HOTHOTO 2024 https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEeHUs
29 JlaGopaTopHnas pabota bubmuorexa [IOK
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«3mepenue mokazaress 18.12. https://m.edsoo.ru/ffOcd67a
MIPEIOMIIEHUS CTEKIIa» 2024
JInnzsl. [loctpoenue
M300paKeHUI B TUH3E. bubnmoreka [IOK
30 . 24.12.
dopmyia TOHKOM JTUH3BI. 2024 https://m.edsoo.ru/ffOcddle
VYBennueHue JTMH3bI
JlaboparopHuas paboTa
31 «HccnenoBaHue CBOWCTB 25.12.
N300pakeHUH B JIMH3AX» 2024
Hucnepcus ceeta. CiioxKHBII
cocTaB Oenoro cBerta. L[Ber.
32 JlaboparopHas paboTa 14.01.
«Habnronenue qucnepcuun 2025
CBETa»
HNuTtepdepennns ceera.
33 I[H(i)pz(iuiﬂ :BeTa. 15.01. bubamorexa LIOK
) https://m.edsoo.ru/ffOced22
JudpakumnonHas pemérka 2025
[TonepedyHOCTh CBETOBBIX bub6mmorexa [IOK
34 21.01.
BoJH. [lonsipu3anus cBera 2025 https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOps U
35 YCTPOMCTBA U yCIOBUS UX 22.01.
0€301acHOTO MPUMEHEHUS 2025
['paHHIIBI TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH. bu6nmoreka [IOK
36 . 28.01.
[Moctynatel cienuanbHON 2025 https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIBHOCTU
37 OTHOCHTEIIBHOCTh but6mmoreka [IOK
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https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJTHOBPEMECHHOCTH. 29.01. https://m.edsoo.ru/ffOcfa4?2
3ameyieHre BpeMEHH U 2025

COKpAIIIEHUE ITTUHBI

DHeprus U UMIYIbC

PENATUBUCTCKON YaCTHUIIbI. bu6mmoreka [IOK

38 . 04.02.

CBsI3b MacChI C SHEPTUEH U 2025 https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS

Konrtponsnas pabora

«Onruka. OcCHOBEI bu6nmuorexa [IOK

39 y 05.02.

CIENHATBHON TCOPHH 2025 https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
®otonsl. Popmyina [lnanka. bubmuorexa [JOK

40 11.02.

DHeprus ¥ uMIyibc GoToHa 2025 https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEOBAHUE
bu6nuoreka [IOK

41 .0 A.T. 12.02.
$orosppexta. Onpiret https://m.edsoo.ru/ffOcffc4
CroneroBa 2025
3akoHb! poTo3ddexra.

42 YpaBHeHue DUHIITEHA AJ1s1 18.02 bu6mmoreka [IOK
porodpdexra. «Kpacuas 5 0'25 ' https://m.edsoo.ru/ff0d015e
rpanuna» hotodpdexra
Jasnenue ceeta. OnbiThr I1.

bubmuorexa [IOK

43 H. uH eOenera. XuMHeckoe 19.02. https://m.edsoo.ru/ff0d04a6
JIECTBUE CBETA 2025
TexHu4uecKre yCTpoucCTBa U
MPAKTHYECKOe MPUMEHEHHE:!

44 dboTorneMeHT, POTONATUHK, 25.02.

CoJIHEYHasl OaTapes, 2025

CBETOIUOT
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Pemenue 3agad mo reme

bu6mmoreka [IOK

45 «DIIeMEHTHI KBAHTOBOM 26.02. https://m.edsoo.ru/ff0d030
OIITHIKH 2025 2
Monenb atoma ToMcoHa.
Omnsitel Pesepdopaa mo bubnnoreka [IOK
46 04.03.
PacCessHUIO (-4aCTHII. 2025 https://m.edsoo.ru/ff0d091a
[Inanerapnas Mogenp aToMa
but6mmoreka [IOK
47 Hocrynatst bopa 05.03. https://m.edsoo.ru/ff0dOafa
2025
M3nydenue u norjoneHue
48 (OTOHOB IMpH MEepexojie aToMa 11.03. bubnmoreka [IOK
C OJTHOTO YPOBHSI SHEPTHH Ha 2025 https://m.edsoo.ru/ff0dOafa
Ipyrou. Buasl ciektpos
BoHOBEIE CBOMICTBA YaCTHIL.
Bousnbl ne bporins.
49 KOpHycinHF;)HO-BOHHOBOﬁ 12.03. bubamorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U 2025
BBIHYX/ICHHOE M3JIy4eHHE
OTKpBITHE PATUOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo bub6mmorexa [IOK
50 18.03.
OTIPEICIICHUIO COCTaBa 2025 https://m.edsoo.ru/ff0d0fd2
PaZiMOaKTUBHOTO U3Ty4eHUs
CgoiicTBa anbda-, 6era-,
51 ramMma-u3JIydeHus. Bivsiaue 19.03.
PaAOaKTUBHOCTH Ha KHUBBIC 2025
OpTaHU3MBI
59 OTKpbITHE IPOTOHA U bubmuotexa [JOK
HeliTpona. M3otombl. Anbda- 02.04. https://m.edsoo.ru/ff0d116
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pacnaj. DIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacrma.
l'amma-uznydyenue

2025

N

53

OHeprusi CBs3U HyKJIOHOB B
anpe. SnepHble peakluu.

S nepHbIii peakTop.
[IpoGnemsbl, nepceKTUBEI,
HKOJIOTMUECKHUE aCIIEKTBI
SIIEPHOM YHEPrEeTUKU

08.04.
2025

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

54

DJIeMEHTapHbIC YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MerToabl HAOIIOACHUS U
perucTpaum 3JIeMEeHTaPHbIX
yacTtull. Kpyrnslit cton
«DyH/1aMEHTAJIbHBIC
B3auMoJieiicTBuA. EnNUHCTBO
(GU3nIeCKOil KapTHHBI MUPAY»

09.04.
2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHSL ACTPOHOMHUHU.
[Ipuknagnoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bup 3B€31HOTO
Heba. Co3Be3aus, spKue
3BE3/IbI, TUTAHETHI, UX BUIAUMOE
neuxeHne. CoaHeuHas
cucrema

15.04.
2025

56

Comnnaue. ConHeynas
aKTUBHOCTL. MICTOYHUK
sHepruu CoJlHILIA U 3BE3]T

16.04.
2025

57

3BE3bI, UX OCHOBHEIC
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XapaKTePUCTUKH. 3BE3IBI 22.04.
TJIaBHOM 2025
I10CJIEJ0BATEIBLHOCTH.
BuyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE TPEACTABICHUS
0 MPOUCXOXKIACHUH U
ssosrrorny CoJtHIa U 3BE31Q
Muneynsiii [IyTe — Hama
lNanakruka. [lonoxenue u

58 neuxenre CosHIa B 93.04.
[NamakTuke. ["anakTuky. 2025
UYEpHble ObIpHI B sApax
TaJIAKTHK
Bcenennas. Paz6eranue

59 ranakTtuk. Teopus bonbiioro 29.04.
B3pbIBa. PenmmkroBOE 2025
u3inydyeHue. MerarajiakTuka
Hepemennsie npo6iieMbl

60 30.04.
aCTPOHOMMHU 2025
Konrponsnas pabora

61 «DNEMEHTBI ACTPOHOMUH U 06.05.
acTpou3UKM» 2025
O6o06marommii ypok. Poib
(U3MKYU U aCTPOHOMUH B

62 3KOHOMI/I‘-I€CKOI7I,U 07.05.
TEXHOJIOIMYECKOH, 2025

COLIMAJILHON U dTUYECKOU
chepax nesITeNIbHOCTH




YCJI0OBEKa

Oo6o6marommii ypok. Poib n
MECTO (PM3UKHU U ACTPOHOMHH

63 . - 1 13.05.
B COBPEMEHHOM Hay4HOH 2025
KapTHHE MUpa
O606maromuii ypok. Ponib
¢du3ngeckoii Teopun B
64 dbopMupoBaHUU 1 14.05.
IpeCTaBIeHUN 0 (PU3NYECKOM 2025
KapTHHE MUpa
O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
65 o011eM psiTy COBPEMEHHBIX 1 20.05.
€CTECTBEHHO-HAYYHBIX 2025
IpeJICTaBICHUM O PUPOJIE
PesepBHbIil ypok. MarautHoe
66 noJie. DIeKTPOMarHuTHas 1 20.05.
UHAYKLHUS 2025
PesepBHbIii ypok. OnTHka.
67 OCHOBBI CTICITUATTBHOM TEOPUH 1 21.05.
OTHOCUTEITBHOCTH 2025
Pesepnbiii ypok. KBanToBas bu6nunoreka [IOK
68 busuka. DIeMeHTHI 1 21.05. https://m.edsoo.ru/ff0d178
ACTPOHOMHH U aCTPOPHUINKH 2025 4
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

IIpunaoxenue 1 JIuct KOppeKTHPOBKH
[Ipenmer: pusuka

Knacc:11

2024 /2025 yuebHbIi TO1

Ne Tema

YpPOK
a

KonmuectBo yacoB

IIo JaHo
IJIaHy

Harta

IIma

dax

IIprunna
KOPPEKTUPOBKHU

Cnoco0
KOPPEKTHPOBKHU

Yyaurensb (E.B.Cepena)
«CornacoBaHo»

3amecturens qupekropa no YBP MBOV «lllebanunckas COLL um. B. . ®omuuépar»

O. B. KpsuioBa




YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

» ®usuka, 10 xmace/ Mskumes I'.41., byxoues b.b., Corckuit H.H. mox penakiueit
[TapdentbeBoit H.A., AkiimonepHoe obmectBo «M3matenbetBo «IIpocBemeruey

» Gusuka, 11 krace/ Mskumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u apyrue, O01mecTBo ¢
OTPaHUYEHHOUN O0TBETCTBEHHOCTHIO «/[PODAY; Aknmoneproe odmecTBo «M3maTeascTBo

«HpOCBeH_IeHI/IC»

METOAUYECKUE MATEPUAJIBI IJ1Sd YUUTEJSA
https://resh.edu.ru/subject/28/

http://www.fizika.ru/

[Toypounble pa3pabOTKu i yautesien mo yaeoHomy koMruiekty I'.5. MskumeBa, M. A.

[TerpoBoii, ba3zoserit ypoenb (M.: JIpoda, 2020)

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/28/

https://m.edsoo0.ru/7f416194

http://www.fizika.ru/

http://college.ru/fizika/

http://www.gomulina.orc.ru/

http://fiz.1september.ru/

http://teach-shzz.narod.ru/

http://somit.ru/



http://kvant.mccme.ru/

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



