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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpEAHEro O0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o (pu3MKe BKIFOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuUMHel, Ouonoruel, gusmdeckoil reorpadueir u acrpoHomueil. Mcnonp3oBaHue M akTUBHOE
NpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIesieT XapaKTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. M3ydyenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMupoBaHue
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
Hay4YHBIA METO]I TO3HAHUSI IPU BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY kypca (u3MKH 17151 YPOBHS CpeTHEro o0IIero oopa3oBaHUs MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys NpearnosaraeT UCIOIb30BaHUE TYMAHUTApHOTO
noTeHIHana (U3NIecKoi HayKH, OCMBICTICHUE CBSI3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIAeHHsI MPo0JIeM pallMOHAIBLHOTO MPUPOAOIOIBE30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
busnueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-JIeTEIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peaTu3yeTcs MpexkIe BCero 3a CUET
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPAKTHYECKHX paboT. BeimeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIOUIMMHUCS YMEHHUSMH IPOBOJIUTH KOCBEHHBIC H3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4H C SIBHO 3a/IaHHON (PU3HUYECKON MOJIENbIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieueHno ya4eOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca GU3UKH HA YPOBHE CPEHETO OOIIEro
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHME [UIS BBINOJHEHHS YKAa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMme Mo
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOEecCreuuBaeTcs B pacyére OJAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBHIX J1a0OPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOy4aromMXcsi K HaydyHOMY H3yUEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABICHUH O HAaydHOM METOJle¢ TMO3HaHUA U (QOopMHpPOBaAHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMUpOBaHHE YMEHUI OOBSCHATH SBIICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
W3YYeHUS Kypca (PU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHHs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U UIA TNPUHATHS NPAKTHUECKUX pELICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHalW3a W  UHTEpHpeTanuu  HUHPOpMAlMH,  OMpPECICHUS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00ydaroIuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEWHAs CKOpocTh. [lepuoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4YecKre yCTPOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIAS] KHHEMAaTUUECKUX XapaKTEPUCTHK ABKECHUS.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTy npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHH IPH PABHOYCKOPEHHOM JBHKEHUH C HAYaJIbHON CKOPOCTHIO,
PaBHOM HYITIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKH. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHUUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruu Tela Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKESHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TN U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ueanpHOro rasa. AOCOJIIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JABMKEHHMS yacTull ra3a. [llkama remneparyp KenbBruHa. I'a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
nzo0apa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITbl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mognens onbita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

Mogens, HIUTIOCTPUPYIOIIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHre Macchl BO3JyXa B KIJIACCHOM KOMHAaTe Ha OCHOBE H3MEpEeHUH o0béMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJI€ABHOTO ra3a. Bupl Teronepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIUIOEMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblil 3akoH TepMmoaunHamukH. llpumeHeHue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennobie MamuHbL. [IpuHIMIG! 1eficTBUS TemToBbIX MamuH. [Ipeobpa3zoBanus sHEprUN B
TerIoBbIX MamuHax. Koadduuuent nonesnoro neiicrsus Temnosoit mamuusl. L{ukn Kapro u ero
KO3 PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JIBUIATENb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIEHUK, KOHIUIIUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHue BHYTpeHHEH sHepruu (TemrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannunueckre u amopHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC: TUIPOMCTPp U IICUXPOMETDP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

ONekTpu3anusa TeJl. OJEeKTpUYeCKUd 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyeckui  3apsia.
Onekrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro noisd. IlpuHumn cynepnosunuu
AIIEKTPUYECKUX Toiel. JINHUN HanpsyKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorennuan. Pasnocts notennuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJ€. [{udnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DJeKTpoEMKOCTh IIOCKOTO KOHAEHcAaTopa. JHEprus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHuuyeckue ycCTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIMUIT JEUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPa OT IUIOIIA ! [IACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t ydacTka Lemnu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSTUHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexoaa. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHu4YecKkre ycTporCcTBa M MPAKTHIECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

N3mepenue 31eKTPOIBHXKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COZICPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MareMaTuKd, OHOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BELICCTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C HCIOJIb30BAHHEM MEXaHH3MOB, YUET TPEHHS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJMIIBHUK, KOHJIUIIUOHED, TEXHOJIOTUH TOJIyUYEHHsSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCJIC
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJICKTpOHArpeBaTeibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
BekTop marauTHOM MHAyKIMH. [I[puHIMN Cynieprno3nuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAykuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1oJjie MPOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIIAs CHUJAa WHAYKLIUMU B IPOBOJIHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenua.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHYKIIMA MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUmMHbIEe KONEOAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. Y paBHEHHE TrapMOHHUYECKUX KojeOanuil. [IpeBparienue snepruu npu
rapMOHUYECKUX KOJeOaHHIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaeHue o 3aTyxaroImux KojeOaHUsAX. BbIHYXIE€HHbIE MeXaHHUECKHE KOJeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpeOIEHUE BIEKTPUUECKOM HHEPIUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa uCHoOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoilcTBA M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUUYECKUI 3BOHOK,
reHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TMHUY 3IIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpEeMEHHOTO TOKa B LENM W3  MOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMmMHbvle 60JIHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS WM3JyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajnap, paluoONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipuzaus, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoenune n3obpakeHuil B COOMPAIOMINUX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tomnsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YPOBHS SHEPrUu Ha ipyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPTUHU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeRvaTbix CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTel Pesepdopaa nmo onpeneneHuio coctaBa paaroakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['aMmma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACTIEKTHI SIEPHON SHEPTETUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortansl pa3BuTUsA acTpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKU. /larpaMma «CreKTpaJIbHbIN KIacC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAEHNH U 3BoIoLMU CoJlHIA U 3BE3/. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsiyueHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHHs! MTOJI0KEHHs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEeKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOI
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUN O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (DaKT, rumoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NPUPOAE, ACUCTBUE palallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PYHA, POTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TUHUM SJIEKTpONepeiad, FeHepaTop MEePEMEHHOr0 TOKa, 3JEKTPOJBUIraTeb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypoBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPakaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE Pealu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3alty;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTAPHOH M BOJIOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHUCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUs, ODHCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K Pa3InYHbIM cpepaM npodeccHoHaNbHOM 1eATeNbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peann30BBIBATh COOCTBEHHBIC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rH4ecKOro BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OIbITa JEATEIbHOCTH SKOJIOIMUYECKON HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NIeATEIbHOCTH, TOTOBHOCTh B IMpOLEecCe U3yYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO (DOPMYJIHpPOBaTh MW aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENIATh SN ICATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

paspabarbeIBaTh TUIAH PEHICHHS MPOOJIEMBI C YIETOM aHAIM3a UMCIOIIUXCSI MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKOM U MPOEKTHON AEATEIhbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TIPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MPOBaTh 3a1ady, BBIJABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
quCIIe PU U3YUYCHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bHSH‘-IGCKOI‘O COACPpKaHHA U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax c yd&ToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH JEHCTBUAM, PACTIPEAEIIAT POJIA ¢ YYETOM MHEHUI
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO JAEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIIUHA B 00J1aCTH (PU3HKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OLIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh NOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTDH aalTUPOBATHCS K YMOLMOHATLHBIM U3MEHEHUSIM U MIPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUUYECKOU
JIeSITEILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBl MPUMEHEHHUS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHasI
TOYKa, MHEpIUAIbHAS CHCTeMa OTCYETa, a0COMIOTHO TBEPIOE TENO, UACATbHBINA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPIBIX TN, TOUEUHBIH HJIEKTPUUECKUHN 3aps] NpPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEHHOE ABM)KEHHE, CBOOOAHOE TaJCHHE Te,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TN MPU HAarpeBaHUU (OXJIAKICHHH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAllWsl, IUIABJICHHE, KPUCTAIIU3AlMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMSI Ta3a B H30Ipolleccax, dJIEKTpU3alus Tej, B3auMOJCiCTBHE
3apsoB;

OTHCHIBATh MEXAHMUYECKOE JBIIKCHUE, UCTONB3Ys (PU3MYecKre BEIWYMHBI: KOOpIWHATA,
MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJIbC Tejla, KUHETUYecKas



SHEprus, MOTEHIMAIbHAs SHEPrus, MexaHWdyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; MpHU
ONKCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3YEMbIX BETUYMH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PU3MUYECKYIO BEJIMYMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3YS
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TEeMIleparypa, CpenHss KWHETHYecKas JHEprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEJIsA; IPU OMHUCAHUM NIPABUIIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICT MCIIOJIb3YEMbIX BEJIMYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NUYECKUE BETUUMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUYEecKoe IoJe,
HaIpsOKEHHOCTh  IOJISA, IIOTEHLHAJ, pPa3HOCTh IIOTEHUHUAIOB; IIPU OINKMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

aHAJU3UPOBaTh (PU3MUYECKUE MPOLECChl U SBIEHUSA, MCHONB3Ys (DU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3axkonsr HbroTOHa, 3aK0oH coXpaHeHUs
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULUN CUJI, ITPUHLUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsia, 3aKkoH KynoHa, mpu 3TOM paznuyaTth CIOBECHYIO (OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS X O€30MAaCHOTO HCIOIb30BaHUS B IOBCEHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHl 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3TOM  (OpPMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py0BaHusl, IPOBOJAUTD ONBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MpSMblE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3MUECKUMHU BEIMYUHAMU C UCIIOJIb30BaHUEM MPSMBbIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHpPOBATh DPE3YyJbTaThl IOJYYEHHOM
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIUIl U IPaUKOB, ENIaTh BHIBOJIBI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuia 0€30MacHOrO TpyAa IMpH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EeOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U TaOOPaTOPHOT0 000PYAOBaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJjaudl BEIOUPATh (PU3UYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3UYECKON BEIMUMHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyKIeHUI C ONIOPOi Ha N3yUEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHMUS;



MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTABICHUS Y4eOHOM W HaydHO-
HOMYJSIPHON HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
MOJIy4aeMyro HHPOPMAIHUIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSACHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [ 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOLIEH cpeie;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IHMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYAllUsIX, a/ICKBaTHO OLIEHMBATh BKJIAJ] KaXKJIOTO M3 yYACTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMon IPOOIEMBI.

K xonuy oOyuenust B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTHYECKON
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJACICH: TOYCUHBIN
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSUHBI HCTOUHUK CBETA, siIepHasi MOJIeIb aTOMa, HYKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHE MArHUTOB, JJIEKTPOMArHUTHas
WHAYKINS, JACWCTBHE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejromiieHue, uHTepdepeHnus, Iudpaknus W TOJNApH3alus CBeTa, IHCIEPCUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAsI PaliOAKTUBHOCTb;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTIONB3Yysl (U3UYECKHUE BETUYMHBL: DJIEKTPUUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOe
HaIpsDKeHUE, 2JEKTPUUYECKOe CONPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKIHS MarHUTHOTO IOJIsA, cwiia Ammepa, cwia JlopeHIa, WHIYKTHBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE W ONTHYECKAas CHUJia JUH3bI, TPU OMUCAHUHM MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYMH, WX O0O3HAUCHWS W EIHHUIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIMYNHY C APYTUMH BEJTHUYNHAMU;

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHUS U TIPOIECCHI, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JITMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3U AaTOMHBIX SJA€p, MPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIONb3yEMbIX BEIMYMH, WX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;



aHAIM3UPOBaTh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOb3Ys (U3NYECKHE 3aKOHBI U
OPUHLMIBL 3akOoH OMa, 3aKOHbI IIOCJIENOBAaTEIIBHOIO U IMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHua, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSMOJIMHEMHOTO PacpOCTPaHEHUsl CBETA, 3aKOHbI OTPAKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHUe DiHIITelHa 111 HoTod(deKTa, 3aKOH COXpaHEHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMS JJIEKTPUUECKOrO 3apsa, 3aKOH COXPAaHEHMs] MAacCOBOI'O 4YMCIIA,
IIOCTyJaTel bopa, 3aKOH paguOaKTUBHOIO paclajga, IPU 3TOM pas3jidyaTb CIOBECHYIO
GbOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O00JIaCTH)
IIPUMEHUMOCTH;

OIPENENATh HANPABICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IIOJISI IIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTH U OMHUCHIBATH N300paKeHHE, CO3/1aBa€MOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI MO HCCIEAOBAHUIO (DU3UUECKHX SIBICHHM W IPOLIECCOB C
UCTIOIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tpu 3TOM  (OPMYIHPOBATH
npobieMy/3agady ¥ THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEAJIOKEHHOTO
000py/I0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSMblE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKHX BEIWYHH, MPU ITOM
BbIOMpaTh ONTUMAJIbHBII CIOCOO H3MEPEHUS M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTaThl MOJTYYECHHOW 3aBUCUMOCTHU
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M Trpa@uKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
WCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpHU IMPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTO 3KCIEpPUMEHTa, Y4eOHO-HCCIEeN0BAaTEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJeNblo, HCIONb3ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIIOJIb30BaTh MPU pEIIeHUH y4eOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUS, HWHTEPIPETAlMd U TPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
NOMYJSIPHOM MH(GOpMaIUK, TOTYYEHHON U3 Pa3INYHBIX UCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
HoJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIHUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3anyaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [T 00€CTICUeHUS
0€30MacHOCTH NpU OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0pOBBS U COOJIIO/IEHUS HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY>KaloLieil cpese;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B



HECTaHJIAPTHBIX CUTYalUsIX, aJIeKBaTHO OLICHMBATh BKJIAJl KaXJOTO U3 YYaCTHUKOB TPYIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

Pabouas mporpamma no (pu3MKe y4UTHIBAeT pabOUyr0o MPOrpaMMy BOCITUTAHUS Yepes3
MOJ1yJIb YPOUHOH J1eATeIbHOCTH. LleneBble OpueHTHPBI Pe3yIbTaTa BOCIUTAHMS IPOTPaMMBbl
YUYTEHBI B OIIPEJEIICHUN BOCIIUTATEIbHBIX 3a/1a4 YpPOKa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DUBUKA U METO/JbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe 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
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
O6o0maroree MOBTOPECHHE 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 0 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 bubmmorexa [JOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Utoro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngﬁ;&fgggﬁ}é £41097¢
Utoro no pazneny 4
O0600menue u moBTOpeHue mo Kypey 11 kimacca 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
du3uka — Hayka 0 IPUPOJE.
1 Hayunrie MeTZK bl HO?I,)H:HI/DI 1 05.09.2024 Bubmrorexa IIOK
yi A R https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B
OPMHUPOBAHUU COBPEMEHHON
2 op pv Y 1 05.09.2024 bubmuoreka [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe IBUKEHHUE.
OTHOCUTENBHOCTE MEXaHUUECKOTO
3 1 12.09.2024 Pwomnorexa HOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
PaBHoMepHOE IPIMOIHHENHOE
4 p p 1 12.09.2024 bubmuoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOIHMHENHOE
5 YCKOp p 1 19.09.2024 bubmuoreka [{OK
NIBIDKEHUE https://m.edsoo.ru/ff0c372e
CB0o0OoaHOE TTafieHue. Y CKOpEHUE
6 )it it P 1 19.09.2024 bubmuoreka [IOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE. Eu6 110K
noInoTeKa
7 BIDKEHUE MaTEPUAIbHON TOYKHU IO 1 26.09.2024
A p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



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
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

Bubnuoreka IIOK
8 lNanunes. MuepunalibHbIE CUCTEMBI 26.09.2024 a
N https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cylepno3unuy cuii. Bropou 3axkoH 03.10.2024 Bubmorexa OK
yrep ' p . A https://m.edsoo.ru/ff0c3be8
Hbrorona asis MarepuanbHOM TOUKU
Tpernii 3akoH HeroToHa mis

10 p I 03.10.2024 bu6nmmoreka [IOK
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsAroTreHus. Cuna

11 TspKecTh. [lepBast kocMudeckast 10.10.2024 Bubmiorexa HOK

- eP o https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna octh. 3akoH I'yka. Bec

12 yrpyr e 10.10.2024 ~ Prbmuorera LIOK
TeJa https://m.edsoo.ru/ffOc3el18
Cuna tpenus. Koapdumment
TpeHus. Cuia COIIPOTUBIIEHUS IIPU

13 p P p 17102024  PHOmHoTexa LOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

BIDKEHNE aDCOJIFOTHO TBEPIOTO

14 A PA 17.10.9024 bubnuoreka [{OK
Tesa. MomMeHT cuibl. 11imedo cuibl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHs TBEPOTO Tela
HMitynbsc MaTepralbHON TOYKH,

CUCTEMBI MATEPHUAILHBIX TOYEK.

15 P 24.10.2024 bubnuoreka [{OK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
Pabora 1 MOIIIHOCTE CHIIBL. b K

16 m 24102024 PrOmoTera O

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MatepHraabHON ToukH. Teopema 00
W3MECHCHUH KUHETHYCCKOW SHEPTrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON NIPYKUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

07.11.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOU SHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruun

07.11.2024

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

14.11.2024

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

14.11.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

21.11.2024

21.11.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

28.11.2024

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

28.11.2024

05.12.2024

05.12.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

12.12.2024

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
crioco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

12.12.2024

19.12.2024

19.12.2024

26.12.2024

26.12.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33 09.01.2025
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTuMocTh MpoIieccoB B Eu 1IOK

HOJIMOTEKA
34 npupoze. Bropoii 3akon 09.01.2025
pHpoa p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 HpI/IHumj nevicteus u KITJ1 16.01.2025 bubnunoreka LIOK
TEIUIOBOM MaIlINHBI https://m.edsoo.ru/ff0c600a

36 Huki Kapuro u ero KITJ] 16.01.2025
DKOJOru4ecKue mpooIeMbl

37 23.01.2025
TEIIOPHEPIETHKU
O6o06maromuit ypox

bubnunoreka LIOK
38 «Monexynapaag ¢puszuka. OCHOBBI 23.01.2025
yip ¢ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHKH
KonTponbHas padbora no teme Bu6 LIOK
HOIHOTEKA
39 «MonexynapHaadg ¢puszuka. OCHOBBI 30.01.2025
yip ¢ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
ITapooO .

40 pooOpazoBaHuE U KOHEHC ALV 30.01.2075 bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcoIroTHas 1 OTHOCHTEIbHAS G LOK

noImoTeKa

41 BIAXXKHOCTH BO3ayXa. HachIeHHbIH 06.02.2025

AyX m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckne n
amopHble Tera. AHU30TPONUS Eub OK
42 CBOMCTB KpUCTAJLIOB. JKujakue 06.02.2025 nbmaorexa 1

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[laBnenue n KpUCTaIM3ALIMSL.

bubnunorexa LIOK

43 V nenpHas TEIUIOTA ILIABICHHU. 13.02.2025
o https://m.eds00.ru/ff0c6708
CyOnumarus
bubnunorexa LIOK
44 YpaBHeHHE TEIUIOBOrO OanaHnca 13.02.2025
p https://m.eds00.ru/ff0c6820
DneKTpu3anus Tel. JINeKTPUICCKUit Eus LOK
noImoTeKa
45 3apsa. JIBa BUA DIIEKTPUUECKUAX 20.02.2025
pan. /1 A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOOHMKH, TUIIEKTPUKH U
46 H(I))JI OBOIHUKU 3a1f(r))H 20.02.2025 Bubmrorexa IIOK
yip ’ N https://m.edsoo.ru/ffOc6bcc
COXpPaHCHHUS AJICKTPUUECKOTO 3apsiia
BzaumopeiictBue 3apsioB. 3aKoH Bu6 110K
noInoTeKa
47 Kymnona. ToueyHBIN diIeKTpUYECKUN 27.02.2025
y p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
ot [TpuHIUO cyIIepIIo3uuu
48 PHUHIUII CYTI Iv) 11 27.02.2095 bubnmnorexa [JOK
JJIEKTPUYECKUX ToJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro Bu6 LIOK
noImoTeKa
49 nond. ITorennuan. PazHocts 06.03.2025
1t https://m.edsoo.ru/ffOc6f00
[IOTEHINAIIOB
[TpOBOTHUKY U TUIJICKTPUKH B
bubmmoreka IIOK
50 AIIEKTPOCTATUICCKOM ITOJIC. 06.03.2025
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
. b K
o1 OnekrpoéMkocTs. Konnencarop 13.03.2025 momorexa 110

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

13.03.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
arnapara, CTpyMHOro IpUHTEpa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

SJICI(TpOHHa}I IMPOBOAUMOCTD
TBép,Z[BIX METaJI0B. 3aBUCHMOCTD

0.5

0.5

27.03.2025

27.03.2025

03.04.2025

03.04.2025

10.04.2025

10.04.2025

17.04.2025

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 o 17.04.2025
CBolicTBa AJIEKTPOHHBIX ITYUYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs
U IIpUMECHasi IPOBOJAUMOCTb.

61 pv poBOX 24.04.2075 bub6nmoreka [IOK
CaolicTBa p—N-niepexo/a. https://m.edsoo.ru/ffOc84ae
[omynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

aCIUIaBax JIEKTPOJIUTOB.

62 p P 94.04.9075 bubnuorexa [IOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B Ta3ax.

CaMoCTOsITeNIbHBIN U b K

63 » 15.05.2025  Puomiorexa L0
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

CTPOMCTBA M X MPAKTUYECKOE

64 yerp P 15.05.2025  Promiorexa ITOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o0maromuii ypok

65 marmun yp 99 05.2025 bubmuoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«nekTpocratuka. [locTostHHBIN
3NEKTpUYECKUl TOK. TOKHM B

66 p 59 05.2075 bubmuoreka [{OK

pasnmuuHbIX cpenax» /Beepoccutickas
poBepoYHas paboTa mpu
NPOBEIEHUH Ha OyMa)KHOM HOCHUTEIe

https://m.edsoo.ru/ff0c8a8a



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

67 KonTtponpHast pabora o teme 1 26.05.2025 Bu6mumoteka [JOK
"OnekTpoguHaMuka" https://m.edsoo.ru/ff0c8c56
O6o6mmarmuii ypok mo temam 10 bubnmnoreka HOK

26.05.2025
08 KJ1acca 1 https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakruueckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
ITocTOsTHHBIE MATHUTEL K UX
B3aUMoOJercTBHEe. MarHuTHOE II0JIE.
1 )it ) 1 05.09.2024 bu6mmoreka [IOK
BexTop MarHuTHOM MHAYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIUU
MarsuTHOE 1MoJjie IPOBOJHUKA C
TokoM. OIBIT OpcTena.
2 . peren 1 05.09.2024 bubmuorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas padbora «3yueHue
3 MarHIETHof“)o noiﬂ KaT KI/Iy: 1 1 12.09.2024 bubmmorexa LIOK
v o https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JIaGoparopHas padora b K
4 patopras pabo 1 1 12.00.2024  PrOmHoTeKa HO
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIST Ha
BHIK cs 3apsHKEHHYIO b K
5 ABIDRYIRYIOCH 3ap Y 1 19.09.2024 ~ Prommorexa O
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
DJIeKTpOMarduTHas UH WS,
6 P AYEH 1 19.09.2024

[ToTrok BekTOpa MAarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu. DJC uHAyKIU. 3aKoH
JIEKTPOMArHUTHON MHYKIIUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

26.09.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

26.09.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHuThl,
AJIEKTPO/IBUIaTENb, YCKOPUTEIN
3JIEMEHTApHbBIX YaCTHII,
MHAYKIIMOHHAS 1eYb

03.10.2024

10

11

12

O6o0maromuii ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas
HHIYKIUA

KonTponbnas pabota mo Teme
«MarsuTHoe€ no’e.
SHCKTpOMaFHI/ITHaH UHAYKIOUS»

CB0OOOIHBIE MEXaHUUECKUE
kosebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

03.10.2024

10.10.2024

10.10.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
neproia MajibiXx KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HATH U MACChI
rpy3a»

KonebarenbHblil KOHTYD.
CB0OOIHBIE ANIEKTPOMATrHUTHBIC
KoJIeOaHMS B HJICATIbHOM
KOJIeOaTEeTbHOM KOHTYpE. AHAIOTHUS
MEKIYy MEXaHUYECKHUMU H
QJICKTPOMAariMTHBIMHA KoeOaHUSIMHU

®opmyna Tomcona. 3akoH

COXpaHCHHA DHEPIUH B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpPC

17.10.2024

17.10.2024

24.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BolHyKIEeHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. BeinyxeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs

24.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA
U HaIpsOKEHUS

07.11.2024

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

18

Tpauchopmarop. [lpoussozactso,
nepenavya u norpedieHue
NEKTPUYECKON SHEPTUU

07.11.2024

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO

14.11.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKaA, reHeparopa ncpeMCcHHOro
TOKa, JIMHAN OJICKTpoIIepeaaqd

DKOJIOrM4eCKUe PUCKU TIpU
IIPOU3BOCTBE NEKTPOIHEPTUN.

20 Kynbrypa ucnonb3oBanus 14.11.2024
3JIEKTPOIHEPIUU B IIOBCEAHEBHOMN
KU3HA
MexaHnu4eckue BOJIHBI, YCIOBUS
acripoctpanenus. Ilepno.
21 I()?Ko pOCTI)p acIpoc aieHI/m 5 21.11.2024 Brommozexa [IOK
P pactipoctp o https://m.edsoo.ru/ffOcca54
JuiiHa BOJIHBL. [lonepeynsie n
MIPOJI0JTbHBIC BOJTHBI
3Byk. CKOpOCTh 3ByKa. | pOMKOCTE
22 yi. SKOp yka.- 1p 21112024 DHOmmorexa [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIEeKTpOMarHUTHBIC BOJIHBI, UX Eub 10K
noOIMnoTeKa
23 CcBOMcCTBa U ckopocTh. IlIkana 28.11.2024
p https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacTs 28.11.2024
cBsa3u. Paguomoxarus
KonTtponsHasg pabora «Konebanus u
o5 ™ p 05.12.2024 bubnuoteka [JOK
BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEHNe
CBETa B OJTHOPOJIHOM cpeje.
26 AHOPOX pen 05.12.2024 bubnmnoreka [JOK

Todeunblil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakenue cBeTa. 3aKOHbI

bubmuorexa [JOK
27 otpaxkeHus cBera. [loctpoeHue 12.12.2024
P . P https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe
BHYTpPEHHEE OTPaKEHUE.

28 yIP o 12.12.2024  Dubmrorexa LHOK
[IpenenbHbIi yroJ MOJIHOIO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHEI0 OTPaKEHUS
Jlaboparopnas pabota «3mepenue bubnnoreka [HOK

29 19.12.2024
[OKa3aTesisl IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenue n3o0pakeHui B BuG OK

30 nunH3e. Dopmyna TOHKOM JTUH3BI. 19.12.2024 nosmorexa L

https://m.edsoo.ru/ffOcdd1e
YBenuueHue JIUH3bI
JlaGoparopHnas pabora

31 «HccnenoBanue cBOMCTB 26.12.2024
M300paXeHHUI B TUH3AX)

Hucnepcus cBeta. CIIOKHBIN COCTaB
6enoro ceera. L{Bet. JITabopaTopHas

32 1 patop 26.12.2024
pabota «HabmroneHue aucnepcuu
CBETa»

33 WNnuTtepdepennus creta. dudpaxius 09.01.2025 bubnuoreka [IOK
ceeta. JludpakimonHas penéTka S https://m.edsoo.ru/ffOced22
[TonepeyHOCTh CBETOBBIX BOJH.

34 P 09.01.2075 bubmuorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue MpuOOPHI U yCTPOCTBA

35 U YCJIOBUS UX 0€30MacHOro 16.01.2025
MIPUMEHEHHUS
I"panu1bl TPUMEHUMOCTH

36 paHMLIBI IIP 16.01.5075 bu6mmoreka [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynatsl cieruanbHOU TEOPUU

OTHOCHUTEILHOCTH
OTHOCUTENBHOCTh BuG 1OK
nOJINOTEKA

37 OJHOBPEMCHHOCTH. 3aMeIJICHUS 23.01.2025

AHOBP s https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JJTUHBI
DHeprust 1 UMITYJIbC

SIIITUBHCTCKOM YacTUIbl. CBSI3h

38 P Jactin 23012025  Promiorexa [IOK
MAacChl C SHEPrUed U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KonTponbnas pabota «OnTuka. BuG 10K

nOJINOTEKA

39 OCHOBBHI CHICIMAJIBHON TEOPHH 30.01.2025

t p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
®otonsl. Dopmyna Ilnanka.

40 pMYy 30.01.2025  Promaorexa [IOK
DOHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 [TOK

nOJINOTEKA

41 oroa(pdexra. OnbITer A. T 06.02.2025
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTodpdexTa. YpaBHEHHE

bu6nmoreka [JOK
42 Oninmreiina mig porodddexra. 06.02.2025
A & b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
JaBnenue cBera. Onbithl [1. H. Eu6 ITOK
nOInoTeKa
43 JlebeneBa. XuMnuueckoe ACHCTBUE 13.02.2025
a a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MIPAKTHYCCKOE IIPUMCHCHHE:
44 p p 13.02.2025

(dhoTorIeMEeHT, POTOAATUHK,
COJIHEYHas OaTapesi, CBETOIHO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrennie 3agad mo remMe «DIE€MEHTEI

bubmuorexa [JOK

45 20.02.2025
KBAaHTOBOM ONTHKHW https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcoHa. OTBITHI BuG 1OK

nOJINOTEKA

46 Pezepdopaa o paccesHuio o- 20.02.2025

phopxa 1o p https://m.eds00.ru/ff0d091a
yactull. [nanerapuas Mojens atoma
bu6mmoreka [IOK
a7 ITocrymnater bopa 27.02.2025
Y p https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomenue GoToHOB
IIpH IIEPEXO0JC aTOMa C OJHOIO

48 P pexon )i\ 1 27.02.2075 bubmuorexa [JOK
YPOBHS HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0d0afa
CIEKTPOB
BoiHOBBIE cBOiicTBa YacTUIl. BOJIHEI

¢ bpoiina. KopnyckynsapHo-

49 Ae bp U PITYCKYJIAp 06.03.2025 bubmuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PaIUOAKTUBHOCTH.

OmnsiTel Pe3epdopaa o

50 pdopx 06.03.20p5  PrOmioTexa [IOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUCHUS
CgoiicTBa anb(a-, 6era-, ramma-
n3nydcHus. Bimmsaue

51 i 13.03.2025
PaINOAKTUBHOCTU Ha KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

H3oronsl. Ansda-pacmaz. b

52 ! a-p | § 13.03.9025 nommoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo0.ru/ff0d1162
pacnaz. ['aMma-uznyueHue
OHeprus CBI3U HYKJIIOHOB B Spe.

53 p YK Jap 27.03.2075 bu6mmoreka [IOK

S nepubie peakuuu. S nepHbIi

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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peaktop. [IpobiemMbl, TEPCIIEKTHBEI,
IKOJIOTMYECKUE ACTIEKThI SACPHOM
SHEPreTUKU

54

55

56

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pErucTpaluy 3JIeMEHTAPHBIX

yactuil. Kpyrislii cton 1
«DyH1aMeHTaIbHbIE

B3aumo/eiicTeus. EquHcTBO

(bu3MYECKOil KapTUHBI MUPaY

3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpukiiagHoe 1 MEPOBO33PEHUECKOE
3HAYCHHE aCTPOHOMHH. Buy
3B&3mHOrO Heba. Co3Be3aus, ApKue
3BE3/IbI, INIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

Connue. ConHevyHast akKTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE311

27.03.2025

03.04.2025

03.04.2025

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

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITABHON
MOCJIeZI0BaTeIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
spomronuu CoHIa U 3BE3]

10.04.2025

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u amxenne CoyHLa B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B IPaxX TajJakTUK

10.04.2025



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosnbiioro B3pbiBa.
PenukToBOC M3TydYeHUE.
MeraranakTuka

17.04.2025

60

Hepermennsie npo0iaembl
aCTPOHOMHU

17.04.2025

61

62

63

64

65

66

KontposnbHas padoTa «2JIeMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIIMATbHON B
ATHYECKOH cdhepax NesaTeIbHOCTH
YyeJIoBeKa

O606maromuii ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa

O6o06maromuit ypok. Poib
¢buznyeckoil Teopun B
(bopMHpOBaHUU MPEICTABIECHUH O
¢bu3nyeckoil kapTUHE MUpa

O6o0maromuii ypok. Mecto
(bu3nYecKoil KapTUHBI MHpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUIA O IPUPOJIC
MaruauTHO€ noJie.
DNeKTpOMAarHuTHAs MHYKIIUS

24.04.2025

24.04.2025

15.05.2025

15.05.2025

22.05.2025

22.05.2025




Onruka. OCHOBBI CHEITHATILHON

67 1 26.05.2025
TEOPHUU OTHOCHUTEIILHOCTH
68 KBanToBas (puzuka. JneMeHTHI 1 56.05.2025 bubnuoreka [IOK
ACTPOHOMUU U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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