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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no Qusnke 0a30BOTO YpOBHSI Ha YpPOBHE CpeHEro o0iiero oopa3zoBaHus pa3pab0oTaHa HAa OCHOBE IMOJOXKEHHUU U
TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHOM nmporpaMmmsl, npeacraBieHHbIX B DI'OC COOQO, a takxke ¢ yuéTom
benepanbHOi paboyeil mporpaMMbl BOCIUTAHUSI M KOHLEIMLMHU MpenoiaBaHus yuyeoHoro npenMera «dusuka» B 00pa3zoBaTeNIbHbIX
opranuzanusax Poccuiickoit denepaiuu, peaau3yonnx OCHOBHbIE 00pa30BaTelIbHbIC POTPAMMEBI.

CopeprkaHue mporpamMmsl 1o GU3KMKe HapaBiIeHo Ha ((OPMUPOBAHHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOyyatomuxcs 10—
11 knaccoB mpu 00y4eHUH UX PU3NKE HA 0A30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO noaxoaa. [Iporpamma no gusuke
cootBeTcTBYET TpeboBanusaM ®I'OC COO k miaHupyeMbIM JTUYHOCTHBIM, TPEJAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUs,
a TakKe YYUTHIBACT HEOOXOIMMOCTh peaM3allUh MEXIPEAMETHBIX CBS3eld (U3UKH C €CTECTBEHHO-HAYUYHBIMU Y4YeOHBIMU
npenMeramMu. B Hell onpenensitoTcss OCHOBHBIE 1IeNIM U3y4YeHUsl (PU3MKKM HA YPOBHE CpeIHEro o0Iiero o0pa3oBaHus, MJIaHUPYEMBbIE
PE3yNIbTaThl OCBOCHUS Kypca (PU3UKH: THYHOCTHBIE, METAIIPEeIMETHBIE, IPEeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

IUTAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3MKU Ha 0230BOM YPOBHE, B TOM YHUCJIE MPEIMETHbIE pe3yIbTaThl 10 TojlaM 00yUeHHUS;
cozieprkanue yueOHoro npeameta «Pusnka» Mo rojgaMm 00ydeHusl.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJBI, BHICTYMAas B KauecTBE y4eOHOTO MpeaMeTa B IIKOJE, BHOCHUT
CYLIECTBEHHBIN BKJIaJl B CHUCTEMYy 3HaHUU 00 okpyxaromeM mupe. LlkonbHbII Kypc (U3MKH — CHUCTEMOOOpa3yroIIHi aiis
€CTECTBEHHO-HAYUYHBIX YU4E€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB M SIBJICHUM, N3ydaeMbIX
XUMUEH, ounonorueut, ¢pusnyeckoir reorpadueir m acrpoHomueit. Vcmonb3oBaHWe M aKTUBHOE NMpHUMEHEHHE (U3UYCCKUX 3HAHHUM
OTIpeJIeIISIET XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe PHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOTyUYEHUs
HOBBIX MAaTEpHUAJIOB C 3a/JlaHHBIMU CBOMCTBAMU M Apyrux. M3ydeHue (u3MKu BHOCUT OCHOBHOW BKJIAJ B (opmMupoBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydaromuxcs, B (OpMUpOBaHHE YMEHHI NPUMEHSATH HAYYHBI METOJ MO3HAHUS TPH
BBHITIOJTHEHUN UMHU YY€OHBIX HCCIICIOBAaHUH.

B ocHOBY Kypca ¢pu3uku Aji YPOBHS CPEIHETO OOIIEro 00pa30BaHMs MOJIOXKEH Al UIEH, KOTOPhIE MOKHO PaccMaTpUBaTh Kak
MPUHIUIIBI €0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl KypcC SBISIETCA JOTMYECKH 3aBEPIIEHHBIM, OH COJACPKUT MaTepuasl U3 BCeX
paznenoB PU3KKH, BKIIOYAET KaK BOMPOCH! KIIACCHUYECKOM, TaK U COBPEMEHHOU (DH3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUY ¢ HEW Marepuan Kypca GU3MKu 00beIMHEH BOKPYT (U3MUECKHX Teopuid. Bemymmm B
Kypce sBisieTcs: GOpMUPOBAHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U TOJIE.



Hoesn eymanumapuzayuu. E€ peanusanus NpeAnosnaraeT HUCHIOJb30BaHUE T'YMaHUTAapHOIO MOTEHIMANa (PU3NYECKOM HAyKH,
OCMBICJICHUE CBSI3U pa3BUTUSA (U3MKKA C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITPOoOIeMaMu.

Hoes npuxnaouoi nanpasenennocmu. Kypc (Qu3nku mnpeanonaraeT 3HAKOMCTBO C IIUPOKUM KpPYrOM TEXHHUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUI U3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi IOCPEACTBOM BBEICHUS JIEMEHTOB COAEPKaHMs, OCBALIEHHBIX KOJIOTMYECKUM ITpodIeMaM
COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM TEXHUKA M TEXHOJOTMH, a Takke OOCYXIEHUs NpoOJieM palHroHAIbHOIO
IPUPOIONIONB30BAHUS U SKOJIOIMUECKON 0€3011aCHOCTH.

CrepXKHEBBIMH 3JIEMEHTAaMU Kypca (U3MKUM Ha YPOBHE cpeHero oOmiero oOpa3oBaHMs SBISIOTCA (DU3MYECKUE TEOPUU
(popMupoBaHuE NpeaCTaBICHUN O CTPYKTYype NOCTPOEHUS! (PU3HUECKON TEOpUH, posid (PyHAaMEHTAIbHBIX 3aKOHOB U MIPUHIIUIIOB B
COBPEMEHHBIX TMPEJCTABICHUSIX O MPHUPOAE, TpaHUIlaX MPUMEHUMOCTH TEOPHM, NIl ONMHMCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHUU U

IIPOIIECCOB).
CHCTEeMHO-ICSITCIIBHOCTHBIN TOJIX0JT B Kypce (PU3UKH peaau3yeTcsl MPEK/Ie BCEro 3a CYET OpraHM3aIluu AKCIICPUMEHTAIbHOM
JCATENBHOCTH oOydaromuxcs. Jlns 0a3oBoro ypoBHS Kypca (H3UKM — OTO HCIOJB30BAaHUE CHCTEMBI (POHTAIBHBIX

KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JabOpaTOpHBIX padOT, KOTOphIEe B Mporpamme mo (Qu3nke oObEeIWHEHBI B OOIIMI CIUCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. Beienenre B ykazaHHOM NepeuHe Ja00paTOPHBIX paboT, MPOBOJUMBIX JIJIsi KOHTPOJISI U OIICHKH,
OCYIIECTBIISIETCSI YYaCTHHUKaMH 0Opa30BaTENIbHOTO TpOoIlecca UCXOAS M3 OCOOEHHOCTEW IJIaHUPOBAHUS W OCHAIleHUA KaOuHeTa
¢usuku. [lpu sTOM oOecrieynBaeTcsi OBIIaJIeHHE OOYYAIOIIMMHUCS YMEHHUSMU MPOBOJUTH KOCBEHHBIC HM3MEPEHHs, HUCCIEIOBAHMS
3aBUCUMOCTEN (PU3NYECKUX BEJIMYHH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHuE ynenseTcs PelieHui0 pacu€THBIX M KaueCTBEHHBIX 3a7ad. [Ipu sToM 1i1st pacu€THBIX 3a7a4 MPUOPUTETOM
ABIIAIOTCS 33J]a4M C SIBHO 33JIaHHON (DU3UYECKON MOJIENbIO, TTO3BOJIAIONINE MPUMEHSITh U3yUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3jelia Kypca, TaK W WHTETPUPYs 3HAHUA W3 Pa3HBIX pa3feioB. (s KayecTBEHHBIX 3a/lady MPHOPUTETOM SIBISIIOTCS
3a/laHus Ha OOBSICHEHUE MPOTEKaHUs (PU3NYECKUX SBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyromre Beioopa Pu3nyeckoi
MOJICIIN TSI CUTYaIluu TIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmu ®PI'OC COO k mMatepuanbHO-TEXHUYECKOMY OOECIEYeHHIO Y4eOHOTro mpoiiecca 0a30BbIi
YpOBEHb Kypca (hU3uKu Ha YpOBHE CpEeIHEro 001ero o0pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEAMETHOTO KabuHeTa hU3HKH
WIM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKIa. B kaOmHeTe (GU3MKU JOMHKHO OBITH
HeoOXxomuMoe J1abopaTopHOoe 000pYAOBaHUE MJIsi BBHIMOJTHEHUS YKa3aHHBIX B MpOrpaMme Mo (U3HKE YYCHHYECKHX MPAKTUISCKUX
paboT U AEMOHCTPAIMOHHOE 000PYI0OBaHUE.



JleMOHCTpallmoHHOe 000pyAOBaHHEe (QOPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MHUHUMAIBHOW JOCTATOYHOCTH U
o0ecrneurBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMme Mo (U3HMKE KITIOUEBBIX JEMOHCTPALUN IS UCCIENOBAHUS M3y4aeMBbIX
SIBIICHUN Y TIPOIIECCOB, YMITUPUICCKUX U (DyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHU.

JIaGopaTopHOE 000pYyAOBaHHE IS YUEHHYECKHX MPAKTHUYECKHX paboT GopMHUpyeTCs B BUAEC TEMATHUYECKUX KOMILUIEKTOB H
oOecrieynBaeTcs B pacu€Te OJAHOrO0 KOMIUIEKTa Ha JBYX oOydarouiuxcs. TeMarnyeckre KOMIUIEKTHI J1a00paTopHOro 000pyI0BaHUS
JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPHUTEIHHBIX CHCTEM B BUJIE IU(PPOBBIX JT1a00paTOpHil.

OCHOBHBIMH LIETISIMU U3Yy4eHUs (PU3UKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:
dbopMupoBaHHE HMHTEpPECa W CTPEMIICHUS OOYYArOMMXCS K HAyYHOMY HM3YyUEHHUIO MPUPOJBI, PAa3BUTHE MX HHTEJUICKTYalIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJE IMO3HAHUS W (HOPMHUPOBAHUE HCCIIEIOBATEIILCKOTO OTHOMICHHS K OKPYXAIOUIUM
SIBJIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa M3y4YeHHs] OCHOB CTPOCHHS Marepuu M (DyHIaMEHTaTbHBIX 3aKOHOB
bu3uKy;
dbopmupoBaHUEe YMEHUI OOBSICHATD SABJICHUS C UCTIOJIb30BaHUEM (DU3NYECKUX 3HAHUN U HAYYHBIX JI0KA3aTeNIbCTB;
dbopMHpoBaHUE TIPEICTABICHUN O POJIM (PU3UKH JIs1 PA3BUTUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TE€XHOJIOTH.

JlocTkeHnue HTUX 1efield obecreunBaeTcsl pelieHneM CIEAYIIMUX 3a/ad B Ipoliecce M3ydeHus Kypca (GU3MKH HA YpPOBHE
CpeaHero o01Iero 0opa3oBaHus:

MPUOOPETeHHE CUCTEMBI 3HAHUM 00 00IUX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO
(bU3UKY, FIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMHpOBaHUE YMEHHI MPUMEHATh TEOPETHUECKHE 3HAHUS IS OOBSICHEHUS (U3HUECKUX SBICHUU B MPHUPOAC M IJIST TIPUHSITHS
MMPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

OCBOGHHE CIOCOOOB pEIICHHsS pa3lu4yHbIX 3a7a4 C SBHO 3aJaHHOW (U3MYECKOW MOJENblo, 3adad, M0Apa3yMeBaloINX
CaMOCTOSITENIbHOE CO37aHue (PU3NUECKON MOJIeNH, aJleKBaTHON YCIOBHSIM 33/1a4U;

MOHUMaHNEe (QU3NYECKUX OCHOB W MPHUHITUIIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHHS Ha
OKPYXAIOIYIO CPENY;

OBJIaJICHNE METOJaMU CaMOCTOSITEIPHOTO TUTAHUPOBAHUS M MPOBEJACHUS (PU3MUECKUX IKCIIEPUMEHTOB, aHAINW3a U MHTEPIIPETAIIUU
uH(bOpMAaIUH, ONIPEEICHNS JOCTOBEPHOCTH MOIYYEHHOTO Pe3yIbTaTa;

CO3/IaHUE YCIOBUM ISl pa3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM, TBOPUYECKON AEATEIBHOCTH.



Ha u3yuenue ¢uszuku (6a30Bbli ypOBEHB) Ha YPOBHE CpelHET0 o0miero oopasoBanus oTBoauTcs 136 yacon: B 10 kinacce — 68
yacoB (2 yaca B Hefento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenmaraemelii B mporpamMMe 1o (U3MKe MepeueHb Ja0OPaTOPHBIX M MPAKTHUECKHX PabOT SBISETCS PEKOMEHIOBAHHBIM,
YUHTENb JENaeT BIOOP MPOBEIECHUS Ja00PATOPHBIX PAOOT U OMBITOB C YYETOM MHJIUBUAYATBHBIX OCOOEHHOCTEHN 00yUaromuxcsl.



COIEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHUS
®usnka — Hayka o npuponae. Hayunble METOIBI MO3HAHUA OKpY>Karolero Mupa. Posp 3KCriepuMeHTa U TEOPUM B MPOLECCE
MO3HAHUS IPUPOBL. DKCIEPUMEHT B (QU3HKE.
MopenupoBanue (u3nueckux sBIeHUH Hu mpoueccoB. Hayunwle rumote3pl. Puznueckue 3aKOHbI U Teopuu. ['paHuiibl
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBHUS.
Ponb u Mecto ¢pu3uku B popMUPOBAHUM COBPEMEHHON HAyYHON KapTUHBI MUPA, B TPAKTUYECKOMN JESITEIIbHOCTH JIIO/ICH.
Jlemoncmpayuu
Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABWKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKEHUs. Cuctema oTcuéTa. TpaekTopusi.

ITepemenienue, CKOPOCTh (CpEAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE MAaTepUAIbHON TOYKH, UX MPOEKIIMU Ha OCH
cuctembl koopauHat. CloXKeHHe EPEMEILICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE WM paBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBIHKeHHE. ['pad)MKu 3aBHCUMOCTH KOOPIAWHAT, CKOPOCTH, YCKOPEHHS,
MyTH U MIEPEMEILICHUSI MaTEPUATIbHON TOUKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

Kpusonuueitnoe neuxenue. J[BUKeHUE MATEPUAIIBHON TOUYKH MO OKPY>KHOCTHU € MOCTOSTHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAs cCKOpocTh. [lepuos u yactota oOpamenus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: CIIUIOMETP, IBUKEHHUE CHAPSI OB, LICMIHbIE U PEMEHHBIE TIEPEAayuH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPAIIMS KHHEMATHUUECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBuxeHus Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaICHUS.



HanpaneHnne ckopocT npu ABUKEHUHU 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEACICHUSI MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOMIEHUSI MEXKIY IMYTSIMHU, TPOUJAECHHBIMH TEJIOM 3a MOCJE0BATEIbHBIE PABHBIE TPOMEKYTKU BPEMEHU TIPU
PaBHOYCKOPEHHOM JBWKEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaumn otHocuTensHOCTH ['anuies. IlepBoiid 3akoH HeroTtona. UHEpUManbHble CUCTEMBI OTCYETA.

Macca tena. Cuina. [Ipunuun cynepno3uuuu cuii. Bropoit 3akon HeroToHa 114 MatepuanbHOM Touku. Tpetuii 3akoH HeroToHa
JUISl MATEPUATIbHBIX TOYECK.

3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [lepBas kocMu4eckasi CKOpOCTb.

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

Tpenue. Buawl Tpenus (mokosi, ckonbxeHus, kauenus). Cuia tpeHus. Cyxoe Tpenue. Cuia TpEeHHs] CKOJIBKCHHS W CHJa
TpeHus nokost. Koadduuument tpenns. Cuma cOnpoTUBICHUS MPU JBUKEHUU Tea B )KUJIKOCTU WM rase.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpalieHus. [inedo cuiibl. Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

TexHuueckue yCTpoUCTBA U MPAKTUYECKOE IPUMEHEHNE : TOAIIUITHUKH, IBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT ux aepopmaliuu.

HccnenoBanue yCciaoBUM PaBHOBECHS TBEPAOIO TEJa, UMEIOLIETO OCh BPAIIECHHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MaTepuanbHOM TOYKH (Tea), CUCTEMbl MAaTEPUANIbHBIX TOUeK. VIMITyIbC CHUJIBI M U3BMEHEHHE UMIYJbca Tela. 3aKoH
COXpaHEHHUS UMITYJIbca. PEaKTUBHOE JBUKEHHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MaTepuaibHOl ToUuku. Teopema 00 U3MEHEHUU KUHETHYECKON dHEPTHUH.

[ToTenuuanbuas 3Heprus. [loTeHmanbHass >Heprus ynpyro AehopMUpPOBAaHHOW TpyXWHBL [loTeHIManbHAs SHEPrusi Teia
BOJIM3M MOBEPXHOCTH 3E€MJIH.

[ToTeHnnuanbHple W HEMOTEHIIUAIBbHBIC CUJBI. CBS3b PabOThl HEMOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYeCKOW SHEepruu
CHUCTEMBI TeJ. 3aKOH COXPAaHEHUSI MEXAaHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MTPUMEHEHHUE: BOJOMET, KONIEP, MPYKUHHBIN MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo1 MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamoprusie pabomel

N3yuyenue abCOMOTHO HEYNIPYTOTO yIapa ¢ TOMOIIBIO IBYX OJJMHAKOBBIX HUTSIHBIX MAsTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3MEHEHHEM MEXaHUYECKOM PHEPTUH Tella Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekysipHasi pU3NKa U TEPMOJANHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopu
OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM M HX OMNBITHOE OOOCHOBaHWE. BpOyHOBCKOE [BUKEHUE.
Huddysus. Xapakrep ABMKCHHS W B3aUMOJICHCTBUS YAaCTHIl BemlecTBa. MO CTPOCHHS Ta30B, KUAKOCTEH W TBEPABIX TENI U
0oOBbsSICHEHHE CBOMCTB BeIllECTBA HAa OCHOBE 3THX Mojeneid. Macca u pasmepsl molekyn. KomuuectBo BemiectBa. IlocrosiHnas
ABorazpo.
TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lkana temneparyp Llenscus.



Mopens wuneanpHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETHYECKOW TEOpUM HJIeadbHOro rasa. AOCONroTHas
TeMIeparypa Kak Mepa CpelIHEHd KHHETMYECKON SHEpruM TEIUIOBOrO ABMXKEeHUs 4dactull ra3a. lllkama temnepatyp KenbBuHa.
l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlanmbToHa. M3ompoiecchl B HACATbHOM Ta3e C IMOCTOSHHBIM
KOJIM4YECTBOM BellecTBa. ['paguueckoe npeacTaBieHre U30MpoOIECcCOB: U30TepMa, U30X0pa, u3obapa.

TexHudeckue ycTpoicTBa U MpakKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OMBITHI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BelllecTBa, (oTorpaduu MOJIEKYJl OPraHUYECKUX COSTMHEHUN.

OnpiTel 0 TUDPYy3UN )KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKEHHUS.

Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI.

Mogens, HILTIOCTPUPYIOLLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UIEATIbHOIO ra3a, N30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, n1abopamoprusie pabomel

Omnpenenenne mMacchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEHUN 00BbEMa KOMHATHI, JABJICHHUS U TEeMIEPATyphl
BO3/lyXa B HEW.

HccnenoBanne 3aBUCUMMOCTH MEXIY apaMeTpaMy COCTOSTHUS pa3peKeHHOro rasa.

Tema 2. Ocnogbt mepmoOuHaAMUKU

TepmonnHamudeckas cucreMa. BHYTpeHHSS SHEPTHsS TEPMOJAMHAMUYECKOW CUCTEMBI U crocoObl €€ m3meHeHus. KonmdecTro
TEIJIOTHI U paboTa. BHyTpeHHss1 SHEPrUsi OJHOATOMHOTO HUJI€aJIbHOTO Ta3a. Buibl Teronepeaaun: TemIOoNpOBOIHOCTh, KOHBEKITHS,
U3JIydeHue. Y aeiabHas TeIIOEMKOCTh BellecTBa. Koau4yecTBO TEMIOTHI IPHU TEIJIONEpeaaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBwiii 3akOoH TepMoAMHAMUKH. [IpuMeHEHHE TEepBOro 3aKOHAa TEPMOIWHAMUKH K
uzonpoueccam. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMocTs poIieccoB B MPUPO/IE.

TennoBeie wmamuubl. [lpuHIUOBl AecTBUA TemioBbix MamuH. [IpeoOpa3oBaHus 5SHEPrud B TEIJIOBBIX MAalIWHaX.
Koaddumment nmoneznoro nerictus teroBoi mammebl. [{ukn Kaprao u ero kosdummenT mone3noro AeiHCTBUS. DKOJIOTHUECKHUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckne yCTpPOWCTBA M TMPAKTHYECKOE NPUMEHEHHE: JBUTATEIh BHYTPEHHETO CTOpaHWs, OBITOBOW XOJOJMIBHUK,
KOHJIULIMOHED.



Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEH HSHEPruM Teia MpU COBEPIICHHHM padOThI: BbUIET MPOOKH M3 OYTBUIKM MOJ JEHCTBUEM CXKATOrO
BO3/lyXa, HarpeBaHue 3Qupa B JaTyHHOU TPYOKe MyTEM TpeHHsI (BUI€OAEMOHCTPALIUsA).

N3meneHnne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIionepeaye.

OnpIT 10 a1abaTHOMY PAaCHIUPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, JBUTATEN BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanun eeuecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u konaeHcamus. Mcnapenue u kunenue. AOCONIOTHAsS U OTHOCUTEIbHAS BIAXKHOCTh Bo3ayxa. HachleHHBIH
nap. Y aenbpHas TermioTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.

Tsépnoe teno. Kpucrannuueckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KpUCTAILIOB. XKuakue kpuctamisl. CoBpeMEHHBIE

matepuaisl. [InaBnenue u kpuctamiusamus. Y aelbHas TeraoTta miaasieHus. Cyomumarus.
VYpaBHeHHUE TEMIOBOTO OanaHca.

TexHuueckue yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U TMCUXPOMETP, KAJIOPUMETP, TEXHOJOTHUU TMOTYyUCHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGmonenne HarpeBaHus U IJIaBJICHUS] KPUCTAUIMYECKOTO BEIIECTRA.
JleMOHCTpanus KpUCTaJlIOB.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepeHre OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa

OnekTpuzauust Ted. OIJEeKTpUYecKuid 3apsan. JBa Buaa dJJeKTpUYECKUX 3apsigoB. [IpoBOAHMKHM, AUDIEKTPUKU U
MOJYIPOBOAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsia.



B3anmopeiictBue 3apsgoB. 3akoH Kynona. Toueunwlii 3nekTpudeckuil 3apsa. Onekrpuyeckoe mnoie. Hanpsok€HHOCTH
ANEKTPUYECKOTro noJis. [I[pruHIMN Cynepno3nnnuy 3JIEKTPUIECKUX NoJIei. JINHNY HanpsKEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabora cun anexrpocratmyeckoro moss. Ilorenuuman. PaszHocTs norteHuuanoB. [IpOBOOHUMKM M JAMAIEKTPUKUA B
ANEKTPOCTATUYECKOM MOJE. JINIIEKTpUIeCcKasi IPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. JHEPrus 3apssKeHHOTO KOHIEHCATOopa.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATUYECKAS 3alIUTa,
3a3eMJICHHUE JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmnapar, CTpyWHbINA TPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3anmojelicTBruEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb ANEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpPa OT IUIOMIAAH IJIACTUH, PACCTOSHUSA MEXAY HUMU U TUDJIEKTPUUECKOU
IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paziuunwix cpedax

DJIEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOro Toka. Mctounnku Toka. Cuina toka. [IocTOsSsHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEKTPUYECKOE CONMPOTUBIIEHUE. YJIEIbHOE CONPOTUBIEHME BellecTBa. llocnenoBarenpHoe, NapajljieNbHOE, CMENIAaHHOE
COCIMHEHNE NTPOBOAHUKOB.

PaGota snextpudeckoro Toka. 3akoH J[xoymsi—JIenia. MOmHOCTE 37IEKTPUYECKOTO TOKA.

ONEKTpOJABWKYIIasi CuUjla M BHYTPEHHEE COINPOTUBJICHUWE UCTOYHMKAa ToKa. 3akoH Oma i MOo’aHOM (3aMKHYTOM)
aneKTpudeckou nenu. Koporkoe 3aMbIKaHKE.

DONEKTpOHHAsl MPOBOJUMOCTh  TBEPIBIX METAUIOB. 3aBUCHUMOCTh  COMNPOTUBIICHUS METAUIOB OT  TeMIEpaTyphl.
CBepXnpoBOAUMOCTb.



DJIIEKTpUYECKU TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoguuku. CoOcTBeHHass W  NpUMECHas MPOBOJAMMOCTh  MOAYNpoBoaHUKOB. (CBoiicTBa  p—N-mepexona.
[TomynpoBOJHUKOBBIE TPUOOPBI.

DNEKTpUYECKU TOK B paCTBOPAX U PACIIABAX AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALUA. DIEKTPOIIN3.

DneKTpuuecKuid TOK B razax. CaMOoCTOATENbHBINA U HECAMOCTOATENbHBIN pa3psa. Monnus. [lnasma.

TexHuueckne yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHME: aMIEPMETP, BOJBTMETP, PEOCTAT, HWCTOYHUKH TOKA,
AIIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN U0, TEPMUCTOPHI
1 (HOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIpsKEHHUS.

3aBUCHMOCTb CONPOTUBIICHUS HUIMHAPUYECKUX TPOBOIHUKOB OT JJIMHBI, IIOIIAJHN MOMEPEYHOIO CEUCHHS U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsiMoe m3MepeHue ANEeKTPOABUKYIIEH cuiibl. KOpoTkoe 3aMblKaHHWE TrajbBaHMYECKOIO 3JIEMEHTA U OLEHKAa BHYTPEHHETO
CONPOTHUBIICHHUS.

3aBUCUMOCTb COITPOTHUBIICHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3psit ¥ IPOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSSA MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyeHne CMEIaHHOro COEUHEHUS PE3UCTOPOB.

M3MepeHne 31eKTPOABHIKYIIEH CHIIBI HCTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHUS.

HaGmonenue snekTposunsa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 10 Kjlacce OCyIIECTBISETCS C yUETOM COJEPKATENIbHBIX MEXIIPEIMETHBIX CBA3EH
C KypcamMH MaTeMaTHK{, OMOJIOTHH, XUMHH, Feorpa(uu U TEXHOJIOTUH.

Meorcnpeomemnvle nousamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAYyYHOI'O MO3HAHUS: SBJICHHE, HAy4YHBIM (paKkT, TMIIOTE3a,
¢buznyeckas BeIMYUHA, 3aKOH, TEOpUS, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHHE.



Mamemamuka: peumieHUE CHUCTEMbl YpaBHEHUW, JHMHEWHass (yHkuus, napabona, rumnepOosia, ux rpadukd U CBOIMCTBa,
TPUTOHOMETPUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX
MPOEKIMHU Ha OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozus: MexaHnyeckoe JABM)KEHHE B KUBOM mnpupone, auddysus, ocMOC, TEIIOOOMEH >XUBBIX OPraHU3MOB (BUABI
TEeIUIoNepeaauy, TEMIOBOE PAaBHOBECHUE), JIEKTPUUECKUE SBJICHUS B )KUBOM NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsI Macca, TEMJIOBbIE CBOWCTBA
TBEPABIX TEJl, KUAKOCTEH U ra3oB, MIEKTPUUECKHE CBOMCTBA METAIIJIOB, 3JIEKTPOJIMTUYECKAS IUCCOLMALINS, TAIbBAHHUKA.

I'eocpagpus: BI1a)XHOCTb BO31yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHE [BKEHHUM C HCIONB30BAHUEM MEXaHU3MOB, Y4Y€T TpEHUs B TEXHUKE, MOAIIUITHUKH,
MCIIOJIb30BaHUE 3aKOHA COXpPaHEHUS! UMITYJIbCa B TEXHUKE (pakeTa, BOJAOMET U JIPyTue), IBUraTellb BHYTPEHHETO CrOpaHMsl, TapoBast
TypOuHa, OBITOBOM XOJOJWIBHUK, KOHJIUIIMOHEP, TEXHOJOTHUU TIIOJYYEHHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE
HaHOMAaTEpUaJIOB, U HAHOTEXHOJIOTMH, IEKTPOCTATUYECKAs 3alIUTa, 3a3€MJIEHUE JIEKTPOIPHUOOPOB, KCEPOKC, CTPYHHBIN HPUHTED,
AIIEKTpOHArpeBaTesIbHbIE TPUOOPHI, JIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anmMoaeCcTBUE MOCTOSHHBIX MArHUTOB. MaruutHoe noJie. BekTop MarHuTHOW MHAYKUUU. [IpuHIAD
CYIEpHO3UIIMM MArHUTHBIX ToJied. JIMHMKM MarHUTHOM WHAYKIWH. KapTuHa JTWHWKA MAarHUTHOM WHIYKIAHM TMOJISI TMOCTOSHHBIX
MarHuTOB.

MaruutHoe moje MpoBOAHUKA C TOKOM. KapTuHa JWHHMA MHIYKUIMM MArHUTHOTO TOJA JJIMHHOTO MPSIMOrO IPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmoneiicTBre NpoBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHE.

Cwuia JlopeHnma, e€ MOyJIb U HalpaBlieHHEe. J[BrKeHHE 3apsHKEHHON YacTHUIIBI B OJHOPOIHOM MarHMTHOM Tosie. Pabora cuiis
Jlopenua.

SIBneHue >IeKTPOMArHUTHON MHAYKUMH. [I0TOK BEKTOpa MarHUTHOM MHAYKLIHMH. DJIEKTPOJBIXKYIIAA CUIa MHIYKIHUHU. 3aKOH
3JIEKTPOMArHuTHOM nHAykiuu dapases.

BuxpeBoe snekTpuyeckoe Imone. OIJIEKTPOABWKYIIAs CWIA WHAYKIUMA B IPOBOJHUKE, JBHXKYIIEMCS MOCTYIIATEIIbHO B
OJHOPOJTHOM MAarHUTHOM IIOJIE.



ITpasuno Jlenua.

NHAyKTUBHOCTG. SIBlIEeHME CAMOMHIYKIIMU. DNEKTPOABUKYIIAs CHIIA CAMOUHIYKIWH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: MOCTOSIHHBIE MAarHUThl, 3JEKTPOMAarHUThI, 3JIEKTPOJBUIATEND,
YCKOPHUTENU 3JIEMEHTAPHBIX YACTHUL, UHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUM MHOYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SBiIeHUE FIEKTPOMArHUTHOW UHIYKIIUH.

[Tpasuiio Jlenna.

3aBUCHUMOCTb JIEKTPOJABIKYILIENH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.

SIBiieHnEe CaMOUHIYKIIVH.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsi

N3ydyeHrne MarHuTHOrO IOl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIUH.

Paznen 5. KoseOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KO1eO0anus
Konebarensnas cucrema. CBoOOIHBIE MeXaHndeckne konebanus. ['apmMmonndeckue konedbanus. [lepuos, gactoTa, aMImTyaa u
daza konebanmii. [lpykuHHBI MasTHUK. MaTeMaTHYeCKMH MasTHUK. YpaBHCHHE TapMOHWYECKHUX KoJeOanuii. I[lpeBpamenue
OHEPTUU MIPU TAPMOHUYECKUX KOJICOaHUSX.



Konebarenpubiit koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HACAIHBHOM KO0JIEOATEIbHOM KOHTYpE. AHAJIOTHUs
MEXKJy MEXaHHUYECKUMH U 3JIEKTPOMArHUTHbIMU KojeOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrUU B HJICATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxalwomux KojeOaHUsX. BBIHYyXJAeHHbIE MexaHudeckue kosieOanus. Pe3onanc. BeIHYyXIeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennblii TOK. CHHYCOMAANBHBIM MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIMTYIHOE U JIEUCTBYIOLIEE
3HAYCHHUE CUJIbI TOKA U HATIPSHKCHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya © MNOTPEOJCHUE DIESKTPUUECKOM DJHEPruu. IKOJOTHMUECKHUE PHUCKU TIpHU
MIPOU3BOJICTBE JIEKTPOIHEeprun. KynbTypa uCronb30BaHus AIEKTPOIHEPTUM B TTIOBCETHEBHOM KU3HH.

TexHuueckue ycTpoWCTBa W MPAKTUYECKOE MPUMEHEHHE: JJIEKTPUUYECKUN 3BOHOK, T'€HEpPATOp MEPEMEHHOI0 TOKA, JIMHUU
AJIEKTpoTIepeIay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoaeOaTEIbHON CUCTEMBI (IPYKUHHBINA UM MaTeMaTHYECKUI MasTHHK).

HaGmronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

HaGmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHITBI TOKA W HATIPSKEHUS OT BPEMEHH) JIJIs AJIEKTPOMArHUTHBIX KOJIeOaHMiA.

Pe3oHnaHc mpu nmocienoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

HccnenoBanne 3aBUCMMOCTH NIEPUOA MabIX KOJeOaHU rpy3a HA HUTU OT JJIMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne nepeMeHHOT0 TOKA B IIEMU U3 MOCJIEIOBATENIBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAZHUMHbLE 60JIHbL

MexaHnnueckue BOJHBI, yciaoBus pacrpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHUs W IJiMHA BOJHBIL. llomepeunsie u
MPOJI0JIbHBIE BONTHBL. THTEpdepennus n nudpakims MEeXaHHIeCKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



OJEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBHS HM3JIyYEHUsS DJJIEKTPOMAarHUTHBIX BOJIH. B3ammHasg opueHrtaunus BektopoB E, B, V B

ANEKTpOMarHuTHOW BosHe. CBOWMCTBa 3JIEKTPOMATHUTHBIX BOJIH: OTpPA)KEHUE, MpeJIoMJICHUE, Moispu3anus, audpaxous,
uHTeppepenuus. CKOpocTb 3J€KTPOMArHUTHBIX BOJIH.

[lkana 3MeKTpOMarHUTHHIX BOJIH. [I[puMeHeHNEe 37€KTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeIeBUACHU. Pagunonokanys.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckne yCTpOMCTBa M MPAKTUYECKOE IMPUMEHEHHUE: MY3bIKAIbHBIE MHCTPYMEHTBI, YJIbTPa3BYKOBAas JAWArHOCTHKA B
TEXHUKE U MEJUIMHE, pajiap, paIuonpuéMHUK, TEIEBU30D, aHTeHHA, TeraedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U MPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak MCTOUYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeHiinu u Auppakiny MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenue cBsi3u TpOMKOCTHU 3BYKa U BBICOTHI TOHA C aMIUIMTYI0M M YaCTOTOM KOJeOaHU.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpayK€HUE, PEIOMIICHNE, OIsIpU3aus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsiMoMHEHHOE pacpOCTpaHEHUE CBETa B OJHOPOJHOMN cpene. JIyu cBera. TodyeuHbli MCTOUHUK
CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHHit B IIIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MoKa3aTelnb npenomiieHus. [lomHoe BHyTpeHHee OTpaxKeHue.
[IpenenbHbIi yroi MOIHOTO BHYTPEHHETO OTPAKECHUSL.

Jucniepcus cBeta. ClIoKHBIN cocTaB Oemoro ceera. L[BeT.

CobOuparomue ¥ paccewBaroniue JWUH3BL. ToHKas auH3a. DOKYCHOE paccTOsSHME W ONTHYeCKas CHJia TOHKOW JIMH3HI.
ITocTpoenune nzobpaxeHuid B COOUPAIOIINX U PACCEUBAIOIINX JUH3aX. DOpMyIia TOHKOM JIMH3BI. Y BEIMUYEHHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITHUKH.

BonnoBas ontuka. aTtepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIIOJEHUS MaKCUMyMOB U MHHHMYMOB B
WHTEPPEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.



Hudpakmus cBera. JudpakiuonHas pemérka. YclIoBHEe HaONMIOJCHUS TJIaBHBIX MAaKCUMYMOB TMpU  MaJCHUU
MOHOXPOMAaTUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoHCTBa M MPaKTUUECKOE MPUMEHEHHE: OUKH, Jyma, doToamnmapar, MPOCKIIMOHHBIN armapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, OJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacrpocTpaHeHUe, OTPAKEHUE U TIpeioMIIeHHe cBeTa. OnTuueckue mprudopsl.

[TomHOE BHYTpEeHHEE OTpakeHne. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKomna.

HaGmonenne naTepdepeHium crera.

HabGmonenue nudpakuum ceera.

HaGmonenne nucnepcuu ceera.

[TomyueHnue cniekTpa ¢ MOMOIIIBIO IPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGronenue monsipusaiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepenue mokazaress MpeaoMICHUS CTeKIIa.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieMAJILHON TeOPUH OTHOCUTEIbHOCTH
['paHnnBl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. llocTymaTel crienuanbHOM TEOPUH OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH
MOJYJI CKOPOCTH CBETA B BAKyyME, IPUHIUII OTHOCUTEIbHOCTH DWHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAIlICHUE JJIMHBI.
DOHeprusi U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.
CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS MTOKOSI.

Pazgea 7. KBanToBas pusuka
Tema 1. Inemenmot K6anmoeoi ONMUKU



®oronsl. Popmyina Ilnanka cBs3u 3HEpruH POTOHA C €r0 YACTOTON. DHEPIUs U UMITYJIbC (POTOHA.

OtkpeiTie u ucciaenoBanue ¢orodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbsl Qotorddexra. YpaBHeHHe DUHIITEHHA A
dotoapdexra. «Kpacnas rpanuna» porosdpdexra.

JlaBnenue ceeta. OnwiTel I1. H. JleGenena.

XUMUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoUCTBa U MPAKTUYECKOE MTPUMEHEHUE: (POTOIIEMEHT, (OTOJATUHK, COTHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(p(HeKT Ha YCTAaHOBKE C IMHKOBOMW IMJIACTUHOM.

HccnenoBanue 3akoHOB BHeUIHETo (hoTodddekra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuu. [InmanerapHas mozaens aroma. [loctynatel bopa.
Wznydenue u norioiieHre GOTOHOB MPHU MEPEX0JIe aTOMa C OJHOTO YPOBHsI SHEPruu Ha Apyroi. Buasl ciektpoB. CriekTp ypoBHEH
SHEPIruM aTomMa BOAOpOAa.

BosHoBbIe cBoMCTBa yacTull. BomHsl ne bpoiisa. KoprycKynsipHO-BOJTHOBOM JTyallnu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE TMPUMEHEHHE: CHEKTPaIbHBIA aHaiu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIM
KOMIIBIOTEP.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHyaThIX CIEKTPOB U3TyUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Hab6mroeHne TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po



OKCHEpUMEHTBI, JI0Ka3bIBAIOIIUE CIIOKHOCTh CTpoeHus snapa. OTkpbiTHE paguoakTuBHOCTU. OmnbiTel Pesepdopna mo
OIPEJIENICHUIO COCTaBa PaJMOaKTUBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BiausHue pajinoakTHUBHOCTU Ha
’KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykmonnas monens siapa I'eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe 4mclo sipa.
N3oTorsL.

Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ["amma-u3inyyeHue. 3aKOH paguoaKTUBHOTO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. S nepHbie cuiibl. JledekT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Snepubiii peakrop. Tepmosiaepubiii cunrte3. IIpoOnembl M MEPCHEKTUBBI SAECPHONM SHEPIETHKU. DKOJOTMUECKHE aCIEKThI
AIEPHON SHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOJIIOIEHHS ¥ PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHbIe B3auMoAeicTBus. EquHCTBO hrsmueckoil KapTUHBI MUpa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: JO3UMETp, Kamepa BuibcoHa, siepHblil peakTop, aroMHasi bomoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YaCTHLI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otamnsl pa3BUTUA acTpoHOMUU. [IpuKiIaiHOE U MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUM.

Bup 3Bé3nnoro Heba. Co3Be3aus, spKue 3BE3/Ibl, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

ComnHeunas cucrema.

Connue. ConHeunasi akTUBHOCTh. McTounuk sHeprun ConHia U 3BE37. 3BE3/bl, MX OCHOBHbBIE XapaKTEpUCTUKH. J(narpamma
«CTEKTPATBHBIA KJIACC — CBETUMOCTBY». 3BE3JIbI TJIABHOM IMOCIEIO0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3N
TJIaBHOW TIOCTeIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEeMEHHBIE MPEACTABICHHUS O MPOMCXOXICHUH M SBOJIIOLNH
ConHna m 3BE311. DTalbl )KU3HU 3BE3 .

Muneunsiii Ilyte — Hama [Namaktuka. [lomoxenune u nuxenue CosHia B ['amaktuke. Tumbl rajakTuk. PaguoranakTukd u
KBazapbl. YEpHBIE IBIPHI B SApaxX rajakTHK.



Bceenennas. Pacmmpenune Bceenennoil. 3axkon XaO6ma. PazOeranue ranaktuk. Teopuss bosbmioro B3pbeiBa. PenmkroBoe
M3JIy4YEHUE.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmionenusi HEBOOPYKEHHBIM TJIa30M C HMCIOJb30BAHUEM KOMIIBIOTEPHBIX MNPUIIOKEHUNA ISl ONpPEAENICHUs MOJIOXKEHUS
HeOECHBIX O0BEKTOB HA KOHKPETHYIO JJaTy: OCHOBHBIE co3Be31usi CeBEpHOIo Moiymapus 1 sipkue 3BE31bI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponb pu3nMKu U aCTpOHOMUHU B SKOHOMUYECKOH, TEXHOJIOTMYECKOM, COLIMAIbHON M 3TUUECKOU cepax AesTeNbHOCTH YeI0BeKa,
poiib U MeCTO (DM3UKU W ACTPOHOMHUHU B COBPEMEHHOM Hay4yHOW KapTHHE MHUpa, poJib (U3UUYECKON Teopuu B (HOPMHUPOBAHUU
npe/cTaBieHu 0 (QU3NYecCKOd KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pAly COBPEMEHHBIX €CTECTBEHHO-
HAy4HbIX IPEACTABICHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce OCyIIeCTBISETCS ¢ YYETOM COJIepKATEIbHBIX MEXKIIPEIMETHBIX CBS3EH
C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMHH, Teorpadyuu U TEXHOJIOTHUU.

Meosicnpeomemnvle nowsamus, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS: SBJIICHHE, HAYYHBIM (haKT, TUIIOTE3a,
dbu3nyueckas BeJIMYUHA, 3aKOH, TEOPHsI, HAOIIOIeHNE, IKCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHHEe CUCTEMBbl YPaBHEHHM, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbHl M MX MPOEKIMU HA OCH KOOPAMHAT, CIOXKEHHWE BEKTOPOB, MPOU3BOJIHbBIC
AJIEMEHTapHBIX (PYHKIIMHA, MPU3HAKH TI01I00US TPEYTOJbHUKOB, ONPeAeICHNE IO TUIOCKUX GUTryp U 00bEMa Tel.

Buonocus: snexrpudeckue SBICHUS B )KUBOUM MPUPOJIE, KoieOaTeIbHbIC ABUKEHUS B )KHBOU MPUPOJIE, ONTUIECKUE SBICHUS B
YKUBOW IIPUPOJE, AEUCTBUE PAUALIMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPBIX TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON
PELIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: mMarHUTHBIE TOMIOCa 3€MJIM, 3aJeKW MATHUTHBIX PyA, (POTOChEMKAa 3eMHOW TOBEPXHOCTH, MPEICKa3aHUE
3EMJICTPSICEHU.

Texnonocusa: NVHUM DBIEKTpoNEpenad, TEHEPATOp MNEPEMEHHOIO TOKA, 3JIEKTPOJABUIraTellb, WHAYKIHMOHHAA Me€Yb, pajap,
paguonpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neub, IpOeKIIMOHHBIN alapar, BOJJIOKOHHAs ONTHKA, COJIHEUHAas OaTapes.



IHIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

OcBoenune yueOHoro npeamera «Ou3nka» Ha ypOBHE CpeIHETO o01ero oopazoBanus (6a30BbIi YPOBEHb) TOKHO 00€CTICUUTh
JTOCTIKEHHUE CICAYIONNX JINIHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIBHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS YyuyeOHoro mpeamera «®Du3MKa» TOJDKHBI OTpa)XaTh TOTOBHOCTh M CIIOCOOHOCTh

0o0ydJaromuxcs PyKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTpPEHHEW MO3UIIMEH JIMYHOCTU, CHUCTEMOW IEHHOCTHBIX OPHEHTAIIHM,
MO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIONIUX TPAIUIMOHHBIM I[EHHOCTSIM POCCHUHUCKOTO OOIINECTBA, paCUIMpPEHUE
YKW3HEHHOTO ONBITA U OMbITA ACATEIBHOCTH B MPOLIECCE PEaTU3allM OCHOBHBIX HAMPABJICHUH BOCIIMTATEIbHOUN AEATEILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKIAHCKON MO3UITUN 00YUAIOIIEeTrocs Kak aKTUBHOTO U OTBETCTBEHHOTO WiIeHA POCCUICKOTO OOIIECTBa;

PUHSATHE TPATUITUOHHBIX O0IIEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEpECax TIpa)KAaHCKOTO OOIECTBa, y4acTBOBATh B CAMOYIPABICHUH B
o0pa3zoBaTeIbHOM OpraHU3aIny;

yMEHHE B3aUMOJICHCTBOBATDH C COIMAIbHBIMA HMHCTUTYTaMHU B COOTBETCTBUU C UX (YHKITUSIMH M HA3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU JI€ATETbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM TpaKJaHCKOW MACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJaPCTBEHHBIM CHMBOJIAM, TOCTIXKEHUSAM POCCHUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMTOBEICHNUS;

CIIOCOOHOCTDH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHbBIE PEUIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JEATEIBHOCTHA YUYEHOTO;

OCO3HaHKE JIUIHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAsl 3CTETUKY HAYYHOT O TBOPYECTBA, MPUCYIIET0 (PU3NUECKON HAyKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:
UHTEpEC K Pa3Iu4HbIM chepaM mpodecCHOHANTBHOM ASSITEIbHOCTH, B TOM YHCIEC CBSI3aHHBIM C (M3UKOW M TEXHUKOH, yMEHHUE

COBEpIIIaTh OCO3HAHHBIN BHIOOp Oyaylel npodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHbI;

TOTOBHOCTB M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHMIO B 00JACTH (PU3UKHU HA MPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH SKOJIOTMUECKONU KYJIbTYpPbl, OCO3HAHHE I100aTBHOr0 XapaKkTepa 3KOJIOTHYECKUX MPOoOIeMm;

IUIAHUPOBAHWE U OCYILECTBJICHHUE JEUCTBUA B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHMS 1I€JIe YCTOMYMBOrO pa3BUTHUSA

YCJIOBCUCCTBA,

paciIMpeHre OmbITa AESTENbHOCTH IKOJIOTMYECKON HAMpPaBI€HHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUM 10 (PU3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3UUECKOIN HAYKH;

OCO3HAHHME IEHHOCTH HAay4YHOW JAESTEJbHOCTH, TOTOBHOCTh B MpOIlECCe M3yueHUs (DU3UKU OCYHIECTBIISTH MPOCKTHYIO H

NCCIICAOBATCIIBCKYIO ACATCIIBHOCTD MHANBUIYAJIBHO U B I'PVYIIIIC.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHU3UPOBATH MPOOIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPENEIATH LN IEITEIbHOCTH, 33/1aBaTh IapaMeTPhbl U KPUTEPUU UX TOCTUKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IMTPOTUBOPEYHS B pacCMaTPUBAEMbIX (PM3HUECKHUX SBICHUIX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMbI C YIETOM aHaTN3a UMEIOIINXCS MaTepUATbHBIX M HEMaTepUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLECHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM, OLCHMBATh PUCKHU IMOCIEICTBUN

ACATCIIBHOCTH,

KOOPJIMHUPOBATH U BBIOJIHATH PAOOTY B YCIOBHUSAX pEaIbHOT0, BAPTYATHLHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejabcKkue 1eCTBHUA.

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU TIOHATUSIMH M METOJaMU (PU3MYECKON HAYKH,



BJA/IeTh HaBBIKAMH Y4E€OHO-HCCIENIOBATENIbCKOH M TPOCKTHOM MAEATEIHHOCTH B 00JacTd (U3HUKH, CIOCOOHOCTHIO W
TOTOBHOCTBIO K CAMOCTOATEIHHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4 (PU3HMUECKOTO COJACpKaHUs, MPUMEHEHHUIO PA3TUYHBIX METO/I0B
MO3HAHMS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €0 HHTEPIpETaIlid, MPeoOpa3oBaHUIO U MPUMEHEHHUIO B
Pa3TUYHBIX YYEOHBIX CUTYalUSIX, B TOM YKCIIE IPU CO3/IaHUH YYE€OHBIX MPOCKTOB B 00JACTH (DU3HKHU;

BBISIBIIATh TMPUYMHHO-CIICACTBCHHBIC CBSI3M W AaKTyaJu3WpOBaTh 3ajady, BBIABUTATh TUNOTE3y €€ peHIeHHs, HaXOAHTh
apryMEHTBI JUTsI I0Ka3aTeIbCTBA CBOMX YTBEPKICHHIA, 3a/1aBaTh MApaMETPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJIYYEHHBIE B XOJ€ peIICHHWs 3aJa4yd pe3yJbTaThl, KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBHUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON ACSITENLHOCTH, B TOM YHCIIE TIPU U3yYeHUHU (QU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETb MEPEHOCUTH 3HAHHMS 110 PU3KKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATEIHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC MTOIXO/IbI U PEIICHUS;

CTaBUTH POOJIEMBI U 3aJ1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TONYy4YeHUs UHGOpMAIUU (PU3NYECKOTO COJEpkKAHUS M3 MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh TIOUCK, aHAJIN3, CUCTEMATU3AIUIO U HHTEPIPETALNIO HHPOPMALIUU Pa3IUIHBIX BUIOB U (JOPM IPEICTABICHNUS,

OILICHMBATh JIOCTOBEPHOCTh UH(OpPMAIUH;

MCIIOJIb30BaTh CPEICTBA MH(DOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATHBHBIX
Y OpraHU3aIlMOHHBIX 3aJa4 ¢ COONIOAcHHEM TpeOOBaHMI SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TMTHEHBI, pecypcocOepexeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€3011acCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOrO COAEp)KAaHUS B PA3NUUYHBIX (opMarax ¢ y4€TOM Ha3HaueHUs HHPOpPMALMM U LEIEBOU
ayJIUTOPHH, BEIOMpAs ONTUMANIBbHYIO (POPMY IPEICTABICHUS U BU3YAIU3ALIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU NEITEILHOCTH;
pacrno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYaIlui U CMSTYaTh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUKY 3PEHUSA C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB;



MOHUMATh ¥ UCIOJIb30BATh IPEUMYILIECTBA KOMAaHAHOW U MHAUBUIYAIbHOU pabOThI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)KJIOro YieHa
KOJIJICKTHUBA,;

IIPUHUMATh LIEJIM COBMECTHOM AEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JACHUCTBUA 110 €€ JOCTUKEHUIO: COCTABIATH
IUIaH IEUCTBUM, pacpeiessaiTh POJu C YYETOM MHEHUN YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJA0r0 Y4aCTHHKA KOMaHbl B OOIIMIA pe3yibTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJEH C IIO3ULIMU HOBU3HbI, OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYUUMOCTH;

OCYIIECTBIJISITh MO3UTUBHOE CTPATETUYECKOE TMOBEJECHUE B PA3IMYHBIX CUTYAIUSX, MPOSBISATH TBOPUYECTBO M BOOOpaKEHUE,
OBITh UHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:
CaMOCTOSITCJILHO OCYIIECTBIISATh TMO3HABATEIBHYIO JICITCILHOCTh B 00JACTH (PU3UKM W aCTPOHOMHH, BBISBJISATH MPOOJIEMEI,
CTaBUTH U (OPMYITUPOBATH COOCTBCHHBIC 3a1a4H;
CaMOCTOSITEJIbHO COCTAaBIISATH IUJIAH PEIICHHs] pacu€THBIX W KaUeCTBEHHBIX 3aja4, IJIAH BBITIOJHEHHUS MPAKTUYECKOH paboThI C
y4ETOM UMEIOLTUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOUYTEHUN;
J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacHIMpATh paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
JIeaTh OCO3HAHHBIN BBIOOp, apTyMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
criocoOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBJICHUIO IPYIUIIUK B 001aCTH (PU3UKH, TTIOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTEIbHBIN
U KyJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:
J1aBaTh OIICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B IEATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB IEIISM;
BIIAJICTh HABBIKAMH IMO3HABATEIHHOU PEQIIEKCHU KaK OCO3HAHUS COBEPINAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX
pe3yJIbTATOB U OCHOBAHUI;
MCITOJIB30BaTh PUEMBI PeIICKCUU TSI OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHHS;
YMETh OIICHUBATh PUCKU ¥ CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHIKCHHIO;
MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TPU aHATN3€ PE3YNIHTATOB JEATEIHLHOCTH,



MPUHUMATh ce0sl, IOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTUBHI 1 apTYMEHTHI APYTUX MPHU aHAIN3€E PE3yTbTaTOB JAESTEIBHOCTH,

MPU3HABATh CBOE MPaBO U MPABO APYIMX HA OIIMOKH.

B mporecce mOCTHXKEHHS JMYHOCTHBIX PE3YJbTaTOB OCBOCHMS NPOrpaMMbl MO (PU3MKE Al YPOBHS CpPEAHEro OOLIEro
o0Opa3oBaHus y 00y4YaroIIMUXCs COBEPIICHCTBYETCS SMOIMOHANbHBIN MHTEIIEKT, MPEANOIaratoi copMUpOBaHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CHOCOOHOCTh NMOHMMATh CBOE SMOIMOHAIILHOE COCTOSIHHME, BHJIETh HAIPABIEHUS Pa3BUTHS
COOCTBEHHOM AMOILIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBAaHMS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIIOCOOHOCTD
aIalITUPOBATHCS K YMOIIMOHATBHBIM H3MEHEHHSIM | MIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILlMU, BKJIOUYAIOIIEH CTPEMIJICHHE K JOCTHXKCHMIO LIeJId U YCNeXy, ONTUMU3M, WHULUATUBHOCTb, YMEHHE
JEHUCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTH MOHMMATh SMOI[MOHAIIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €ro MPHU OCYIIECTBICHUU
oO0111eHHsI, CTIOCOOHOCTh K COUYBCTBHUIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh BBICTPAWBATh OTHOILIECHUS C JPYTUMHU JIOJbMHU, 3a00TUTHCS, MPOSBIATH
MHTEpEC U pa3peliaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy obyuenus B 10 Kjacce mpeaMeTHbIE pPe3ylbTaThl Ha 0Aa30BOM YpOBHE JOJDKHBI OTpa)xaTh C(HOPMHUPOBAHHOCTH Y

o0ydJaromuxcss YMEHHIA:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO GU3HKU B (POPMHUPOBAHUN COBPEMEHHOW HAYYHOW KapTHUHBI MUpPa, B Pa3BUTUU
COBPEMEHHOM TE€XHUKH M TEXHOJIOTHM, B MPAKTUUYECKOW AEATEIBHOCTH JIIOAEH;

YYHUTHIBATh TPAHMIIBI TPUMEHEHHS U3YYCHHBIX (PU3MUECKUX MOJENIeH: MaTepHalibHas TOYKa, MHEpIMAbHAs CHUCTEMa OTCUéTa,
a0CoOMIOTHO TBEPIIOE TEIO, UICATBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIM JICKTPUICCKUN 3apsif
pH penieHuu GU3NIeCcKuX 3a/1a4;

pacro3HaBaTh (PU3NYECKHE ABJICHUS (MPOLECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJISIPHO-KUHETUUECKOMN
TEOPUU CTPOECHUS BEUIECTBA U BJEKTPOJUMHAMHKHU: PaBHOMEPHOE M PABHOYCKOPEHHOE MPAMOJMUHEHMHOE ABUMKEHHE, CBOOOJIHOE
najicHue TeJ, JBIDKEHHWE TO OKPYKHOCTH, WHEpIUs, B3auMojeicTBue Tteln, auddysus, OpOYHOBCKOE IBMKEHHUE, CTPOCHHE
KUJKOCTE U TBEPIBIX TeJN, U3MEHEHHE O00bEMa Tel MpU HAarpeBaHWM (OXJIAXKJICHUH), TEIUIOBOE pPaBHOBECHE, HCIApeHUeE,



KOHJICHCAIIMS, TUIABJICHHUE, KPUCTAJUIM3AlMsl, KUIEHUE, BIAXHOCTh BO3/1yXa, MOBBIIICHUE [IABJIEHUS ra3a MPU €ro HarpeBaHUU B
3aKpBITOM COCY/IE, CBSI3b MEXAY IMapaMeTpaMu COCTOSIHUS ra3a B U30MPOLECCAX, SIEKTPU3ALMA TEIl, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAaHUUYECKOE JBUKEHUE, UCMONb3Yysd (PU3MUECKHWE BEJIMYMHBI: KOOpPAWHATA, IMyTh, NEpPEMENIEHHUE, CKOPOCTH,
YCKOpEHHe, Macca Teja, CHWiIa, HMIYJIbC Tejla, KUHETHYECKas DSHEprus, IOTEHIMalbHas SHEpPrusi, MexaHudeckas pabora,
MeXaHW4YecKasi MOIIHOCTh; MPU ONMUCAHWUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIOJb3yEMbIX BEJIMUMH, UX 0003HAUYEHUS U
€JUHUIIBI, HAXOUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETUUMHY C IPYTUMU BEIMUYNHAMU;

OMUCHIBATh U3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS, UCMOJB3Yys (DU3NYECKUE BEITUYWHBI: JABJICHUE Tasa,
TeMIeparypa, CpeIHsiss KUHETHYECKas SHEPIrusi XaOTUUYECKOTO [BMXKEHUS MOJIEKYJ, CpPEIHEKBaApaTU4YHAs CKOPOCTbh MOJIEKYI,
KOJIMYECTBO TEIIOThI, BHYTPEHHSISI DHEPTUsl, paboTa raza, KodQPUIMEHT MOJE3HOr0 JEUCTBUS TEIJIOBOTO JIBUTATEIS; IPU OMMCAHUHU
MPaBUJIBHO TPAaKTOBAaTh (DU3WYECKUN CMBICT UCIIONB3YEeMbIX BEIWYUH, WX OOO3HAYCHUS U €IUHMIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (DU3NUYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMHCHIBATh U3YUYEHHBIE DJIEKTPHUUYECKUE CBOWCTBA BEIIECTBA M JJICKTPUUECKHE SBJICHUS (MPOIECCHI), UCMONB3Yys (hu3nuecKue
BEJIMUUHBI: SJICKTPUUYECKUI 3apsif], SJIEKTPUUECKOE T0JI€, HAMPSKEHHOCTD MOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIMAIOB; MPU OMUCAHUU
NPaBUIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI HCIOJIB3YEMBIX BEJIIMYMH, WX OOO3HAUCHMUS] U EIAUHUIIBI; YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETUUMHAMM;

aHANIM3UPOBATh (PU3MUECKHE MPOLECCHl W SABJICHUS, HCHONb3Yys (PU3MUYECKHe 3aKOHBI W MPHUHIUIBI: 3aKOH BCEMHUPHOIO
Tssrotenusi, I, II u Il 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW SHEPrUMU, 3aKOH COXPAHEHUS WUMIYJIbCA, MPUHIIUII
CYNEpHO3ULUHA CUJI, IPUHUHUII PABHONPABHUS WHEPLUHAIBHBIX CHCTEM OTCYETA, MOJIEKYJISAPHO-KUHETUUYECKYI0 TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPeAHEH KMHETHYECKON DHEPTUM TEILIOBOT'O JBMXKCHHUS MOJICKYN ¢ aOCOIIOTHON TeMIIepaTypou,
MEPBbI 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHHs 3JIEKTPUUYECKOTO 3apsAna, 3akoH KynoHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
(bOopMyITHMPOBKY 3aKOHA, €Tr0 MAaTEMAaTHYECKOE BhIPAKEHUE M YCIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUIIBI IEUCTBUS MaITUH, TPUOOPOB U TEXHUUYECKUX YCTPONUCTB; pa3inyaTh yCIOBHUS X 0€30MacHOTO
WCIIOJIb30BAHUS B IIOBCEHEBHOM KU3HU;

BBHITIONTHATH SKCTIEPUMEHTHI TI0 MCCIICIOBAHUIO (PU3MUECKHUX SBICHUA M MPOIECCOB C MCIMOJb30BAHMEM MPSIMBIX U KOCBEHHBIX
W3MEpPEHUN, TMpU HTOM (POPMYIHUpPOBATH MpoOJIeMy/3aady W THUIMOTE3y YYEOHOTO OIKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000pY/I0BaHUSs, TPOBOJIUTH OMBIT U (DOPMYJIHPOBATH BHIBOBI,

OCYIICCTBIISITh TPSMBIE M KOCBEHHBIE H3MEPECHHsS (PU3NYECKUX BEIMYMH, MPH STOM BBIOMpATh ONTHMAIBHBIN CIIOCOO
M3MEPEHUS U UCII0JI30BaTh U3BECTHBIE METOIbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



HCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEJIWYMHAMHM C HCHOJb30BAHUEM TMPSMBIX HU3MEPEHUM, MpPU HITOM
KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCUpPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE TaOIUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO pPe3yJibTaTaM UCCIICIOBAHMUS;

coOnroaTh npaBujia OE30MaCHOr0 TpyAa MHpPH IMPOBEICHUM HUCCIENIOBaHUM B paMKax y4eOHOro 3KCIEpUMEHTa, y4eOHO-
MCCJIEeI0BATEIbCKON U IPOEKTHON JEATENHHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOro 000pYI0BAHMUS;

peraTh pacuéTHbIE 3aJ]a4 C ABHO 3aJlaHHOM (PU3MUEeCKON MOJIEIbI0, UCTIONB3Ys (PU3NUYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE
aHaJu3a YCJIOBUS 3a/laud BbIOMpaTh (U3UYECKYIO MOJIEIb, BBIACIATh (U3UYECKUE BEIUYUMHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€
pelieHus, MPOBOAUTh PACUEThI U OLIEHUBATh PEaTbHOCTD MOJYUYSHHOT0 3HaUYeHUs (U3UIECKON BEJIUUUHBI;

peliaTh KAYeCTBEHHbBIE 3aJ]aUi: BHICTPAUBATh JOTMUYECKH HEMPOTUBOPEUMBYIO IIEMIOYKY PACCYKICHUHN C ONMOPON HA U3YUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PUBHUECKUE SIBICHUS;

UCITIOJIB30BaTh MIPHU PEIICHUU yYeOHBIX 33/1a4 COBpEMEHHBbIC MH()OPMAIIMOHHBIE TEXHOJIOTUU JJIs TIOUCKA, CTPYKTYPHUPOBAHMUS,
UHTEpPIpEeTAllMd W TPEACTaBICHUS Y4YeOHOW M HAyYHO-TIONMYJSIPHOW HWHGOpPMAIUM, TOJYYSHHON W3 Pa3IUYHBIX HMCTOYHUKOB,
KPUTHUUYECKHU aHAJTU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

IPUBOJAUTL MPUMEPHI BKJIaJla POCCHUMUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB
OKPY’KaroUIEro MUpPa, B Pa3BUTHE TEXHUKUA W TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS 10 (PU3MKE B TOBCEAHEBHOM KU3HM i oOecrieueHnss 0€30MacHOCTH TPU OOpaleHUu ¢
npuOopaMu M TEXHUYECKHUMH YCTPOMCTBAMU, JUIsI COXPAHEHMs 370POBbS U COONIOACHUS HOPM SKOJOTUYECKOTO IOBEJEHUS B
OKPY’KAIOIIEH CPEAE;

paboTaTe B TpYIIE C BBINOJTHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, IJIaHUPOBATh pabOTy TPYIIbI, PAUOHAIBHO
pacnpenensiTh 00s3aHHOCTU U TUIAHUPOBATH JICSITEIIbHOCTh B HECTAHJIAPTHBIX CUTYAIMsIX, aJIeKBaTHO OIEHMBATH BKJIAJ KaKJIOTO M3
YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOMN MTPOOIEMBI.

K xonmy obyuenus B 11 Kjacce mpeaMeTHBIE Pe3yNbTaThl HA 0Aa30BOM YPOBHE MOJDKHBI OTpaxaTh CHOPMHUPOBAHHOCTH Y
00y4YaromuXcsi YMEHUM:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (GU3HKU B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOU KapTHHBI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B TPAKTUIECKOMN JACATEIBHOCTH JIOACH, IIETOCTHOCTD U €IMHCTBO (PM3MUECKOW KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOJCIICH: TOUCYHBIA AJICKTPUUSCKHUM 3apsl, JIyd CBETa, TOUYCHHBIN
HCTOYHUK CBETA, siIEpPHAs MOJIEh aTOMa, HYKJIOHHAS MOJIEJIb aTOMHOTO SiIpa MPH pelieHnr (U3NIeCKUX 3a/1a4;

pacno3HaBaTh (pu3nUecKue sIBICHUS (TIPOIECChl) M OOBICHATHh MX Ha OCHOBE 3aKOHOB AJICKTPOAMHAMUKH ¥ KBAHTOBOW (PU3UKM:
AJEKTPUYECKAsT TPOBOJUMOCTbh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHUCTBUS TOKAa, B3aHUMOJCHCTBUE MAarHUTOB,



AJIEKTPOMAarHuTHAasT WHIYKIWS, NEWCTBHE MArHWUTHOTO IIOJS HA MPOBOJHHUK C TOKOM W JABFDKYIIUICS 3apsjl, 3JIEKTPOMArHUTHEIC
KOoJeOaHMsl W BOJHBI, TPSIMOJWHEHHOE pACIpOCTpaHEHUE CBETA, OTpPaKCHHUE, MpEIOMIICHUE, WHTeppepeHIusa, audpakuus u
noJisipu3anusi CBeTa, Aucnepcus cBeta, Qortosnekrpuyueckuit 3¢dext (dhoTodadPdexr), CcBEeTOBOE 1aBICHUE, BO3HUKHOBEHHE
JUHEHYATOrO CIIEKTpa aToMa BOJIOPOIa, €CTECTBEHHAS U UCKYCCTBEHHAS PaJOAKTUBHOCTH;

ONKMCHIBATh W3YYCHHBIC CBOMCTBA BelIecTBa (JJICKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE, DJICKTPHUECKYIO IPOBOJUMOCTH
Pa3TUYHBIX CPE/) M SJIEKTPOMArHUTHBIE SBJICHUS (ITPOIIECCHI), UCIIONB3Ys (PU3UYECCKUE BETUIMHBI: dJICKTPUICCKUI 3apsi/l, CUIa TOKa,
DIIEKTPUYECKOE HAMpPSDKEHUE, DIIEKTPHUYECKOE COMPOTHBIICHHE, PAa3HOCTh MOTEHIIMATOB, AJICKTPOJBIDKYIIAs cuia, paboTa Toka,
WHIYKITUS MarHUTHOTO TOJs, cuia Amriepa, cuia JlopeHiia, WHAYKTUBHOCTh KATYIIKH, SHEPTHS JICKTPUYECKOTO U MArHUTHOTO
noJjiel, TepuoJ M YacToTa KoieOaHWil B KojeOaTelnbHOM KOHTYpe, 3apsii W CHia TOKa B TMPOIECCe TapMOHUYECKUX
AJIIEKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pPACCTOSHHWE M ONTHYECKas CHWJIa JIMH3BL, MPU ONMUCAHWUW MPaBUILHO TPAKTOBATh
(GU3UYECKUIl CMBICT HMCIOJIb3yeMBIX BEJIMYWH, WX OOO3HAUCHWS W CIUHUIIbI, YKa3blBaTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYI0 BEIMYHMHY C IPYTUMH BEIMYNHAMU;

OIKMCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS M IPOIIECCHI, UCIIONB3YS (PU3NYCCKHUE BEIUYHHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JITMHA BOJIHBI M YacTOTa CBETa, DHEPTUS M MMIYJIbC (DOTOHA, MEPHUO TOJypaclajia, SHEPTUs CBA3M aTOMHBIX S7Cp, MPHU
OIMCAaHUM TPABUIBLHO TPAKTOBATH PUIUIECKHUI CMBICI HCITOJIb3YEMBIX BEIMUNH, UX 0003HAYCHUS M €IHMHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIONINE TaHHYIO PU3NICCKYIO BETUINHY C IPYTUMH BEIMYMHAMH, BEIYACIIATH 3HAaUCHNE (PU3HUYECKON BETHIHHEI;

aHAIIM3UPOBATh (U3UYECKUE TPOIECCH W SIBICHUS, HCIONB3Yys (PU3UYECKHE 3aKOHbI W TMPUHIMIBL: 3aKoH OMma, 3aKOHEI
MOCTICIOBATEIPHOTO U TIapajUIeIbHOIO COSAMHEHHUS MPOBOJIHHUKOB, 3aKoH J[koyms—JIeHna, 3aK0H 3JIEKTPOMAarHUTHON WHIYKIIHH,
3aKOH MPSMOJMHEHHOT0 pacpoOCTPaHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE DWHIITEITHA
st hoTodddexTa, 3aKOH COXpPAHEHHSI PHEPTUU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsSI MacCOBOTO YHCIIa, oCcTyNaThl bopa, 3aKoH palnOaKTUBHOTO pacraja, Mph 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €T0 MAaTEeMAaTHUECKOE BHIPAKEHUE U YCIOBUS (TPAaHUIIBI, 00JaCTH) MPUMEHUMOCTH;

OTIPEJICIISITh HAMPABICHWE BEKTOPA UHAYKIIUU MAarHUTHOTO TMOJISI POBOJHKUKA C TOKOM, CHJIbI AMmepa u cuibl JlopeHna;

CTPOUTH U OMHCHIBATH U300PAKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITIOJTHATH SKCTIEPUMEHTHI TI0 MCCIICIOBAHUIO (PU3MUECKHUX SBICHUN M MPOIECCOB C HCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX
W3MEpeHUi: mpu OSTOM (GOPMYIHPOBATH MPOOIeMy/3alady W THUIOTE3y Yy4eOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIIOKEHHOTO 000PYI0BAHUS, POBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;

OCYIICCTBIISITh TPSMBIE M KOCBEHHBIE H3MEpPEHHUS (U3MUECKHX BEJIUYHWH, MPU 3TOM BBIOMpATh ONTHUMAIBHBINA CTHOCO0
M3MEPCHUS U UCTIOH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI;



WCCJICIOBATh 3aBUCUMOCTH (DH3WYECKUX BEIUYMH C HCIIOJB30BAaHUEM TMPSAMBIX HM3MEPEHHUI: MPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHPOBATH PE3YJIBTATHI TIOJYICHHON 3aBUCUMOCTH (PU3NUECKHUX BEIMYUH B BUJE TAOIUIl U TpahuKOB, A€IaTh BEIBOIBI
10 pe3ysbTaTaM HCCIeA0BaHNUS;

coOnroaTh mpaBuia OE30MacHOTO TpyJda MPHU TMPOBEASCHUM HCCIIECIOBaHHI B paMKaxX Y4eOHOTO SKCIEpHUMEHTa, y4eOHO-
HCCIICIOBATEIBLCKON U IPOCKTHOU JEATEIHLHOCTH C UCITOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1ab0paTOPHOT0 000pYI0BAHHUS;

pemaTh pacuéTHbIC 3a/1a4 C SBHO 3aJaHHONW (PM3UYECKOW MOJEIBIO, UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE
aHaM3a YCJIOBHS 3a7a4d BHIOMPATh (HU3MYECKYIO MOJIEb, BBIACIATh (GU3HUCCKUE BEIMUYMHBI U (HOPMYJIbI, HEOOXOAUMBIE I €€
pEIICHMS, IPOBOJIUTH PACUYEThl U OIICHUBATH PEATbHOCTh TIOJYYCHHOTO 3HAYCHHS (PU3HUYECKON BETUIMHBI;

penaTh Ka4eCTBEHHBIC 3a/1a4d: BBICTPAUBAThH JIOTHYCCKH HEIIPOTHBOPEUYUBYIO IETIOYKY PACCYKICHHUNA C ONOPO HAa M3yUCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYCCKHUE SBIICHUS;

UCIIOJIb30BaTh MPH PEIICHUM YYeOHBIX 33J1ay COBPEMCHHBIC MH(DOPMAIMOHHBIC TEXHOJOTHH JIJIS TTOMCKA, CTPYKTYPHUPOBAHUS,
UHTEPIIPETAIMA W TIPESACTABJICHHUS Y4YCOHOW WM HAyYHO-TIONMYJIIPHOH WHQOpPMAIUHU, TOJYYCHHOW W3 PAa3JIMYHBIX HCTOYHHKOB,
KPUTHYECCKU aHATM3UPOBATh MOJIydaeMyo HHPOPMAIIUIO;

OOBSCHATh TPHUHIMITBI JICHCTBHSI MAaIlldH, NPUOOPOB M TEXHHYECKHX YCTPOWCTB, pa3iuvarTh YyCIOBUS HX O€30MMacHOIrO
MCIOJIb30BaHUS B TOBCEAHEBHOM JKU3HU;

OPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-(QU3UKOB B Pa3BUTHE HAyKH, B OOBACHEHHE MPOIECCOB
OKPYXaIOIEro MUPa, B Pa3BUTHE TEXHUKU U TEXHOJOTHU;

UCITOJIH30BaTh TEOPETUUCCKHUE 3HAHUS 110 (PHU3UKE B TTOBCEIHEBHOM KU3HU JJIs1 oOecTiedeHrs O€301acHOCTH IIPU OOpaIlieHUH C
npubopaMu M TEXHUUYECKHUMHU YCTPOMCTBAMHU, ISl COXPAHEHHS 370POBbSI U COOJIOJIEHUS HOPM DKOJIOTHYECKOTO TOBEICHHS B
OKPY’KAIOIIEH CPEAE;

paboTaTe B TpYIIE C BBINOJTHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IJIaHUPOBATh pabOTy TPYIIbI, PaMOHAIBHO
pacnpenensiTe 00sS3aHHOCTU U TUIAHUPOBATH JCSITEIILHOCTh B HECTAH/IAPTHBIX CUTYAIMIX, aJIeKBaTHO OIICHUBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOMN TTPOOIEMBI.



TEMATHUYECKOE IIVIAHUPOBAHUE 10 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
. (uudgposbie)
Ne n/mm HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbl Beero KoﬁnTpo_m,Hme IpaxTieckne 0BpasoBaTeIbHbIE
Pa0OTEI padoThI pecypcsl
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®dwusnKa 1 METOIBl HAYYHOTO MTO3HAHUS 2 0 0 https://m.eds00.ru/7f41bf72
Hroro no pazgeny 2
Paznesn 2. MEXAHUKA
bubmmoreka [{OK
2.1 Kunemaruia S 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 1 https://m.edso0.ru/7f41bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
. bu6mmoreka [IOK
3.1 OCHOBBI MOJICKYIISIPHO-KUHETHYECKON TEOPUH 9 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOIMHAMUKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie 5 0 0 bubnuoreka [JOK
' TIePEXO0/IbI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Pa3nea 4. DJIEKTPOJIMHAMUKA
bubnuoreka [JOK
4.1 DICKTPOCTATHKA 10 0 . https://m.edsoo.ru/7f41bf72
492 ITocTosAHHBIM 2nekTpuyeckuil TOK. Toku B 12 1 0 bubnuoreka [IOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne o/ H (uudposbie)
o n/m anMeHOBaHMe Pa3/ieJioB U TeM MPOrpaMMbl Beero Kourposnsubie | IIpakTHyeckue 06pasoBaTEbHbIE
padoTsbI padoThI pecypebl
Paznea 1. 9JIEKTPOJANHAMUKA
bubmmoreka [IOK
11 MarnuTHOe noJie. DIEeKTpOMarHuTHAsT HHIYKITUS 11 1 3 https://m. edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6moreka [IOK
2.1 MexaHHUYeCKHe U AIIEKTPOMArHUTHBIE KOJIeOaHHsI 9 0 1 https://m.eds0o.ru/7f41c97¢
bu6moreka [IOK
2.2 MexaHn4eckue 1 3J1eKTPOMarHUTHHIE BOJTHBI 5) 1 0 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2:3 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazznea 3. OCHOBBI CHHEIIMAJIBHOM TEOPUHU OTHOCUTEJBbHOCTH
N bubnuoreka [JOK
3.1 OCHOBBI CHIEITUATBHOW TEOPUH OTHOCUTEIBHOCTH 4 1 0 https://m.eds0o.ru/7f41c97c
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
. bubnuoreka [JOK
4.1 DJIEeMEHThI KBAaHTOBOM ONITUKHU 6 0 0 https://m. eds0o.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE /1P S 0 0 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU



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

bubmuoreka [JOK

5.1 DNeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 https:/m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nea 6. OBGOBIIAIOLIEE IOBTOPEHUE

6.1 O06o06maroree NTOBTOPCHHUE 4 Eég?;ﬂ?fgg;ggﬁf 41097c
Hroro no pazneny
PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka, 10 kinace/ Msxumes I'.., Byxosues b.b., Corckuiit H.H. non penakuueii [lapdhentseBoit H.A., AkiimonepHoe o011ecTBO
«M3parenscTBO «lIpocBemienne»

» dusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. nox penakuueit [lappentbeBoit H.A., AkiinonepHoe
obmectBo «M3narensctBO «IlpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®uszuka. Paboune nporpammel. [Ipenmernas nunust yueoOHukoB cepun «Kmnaccuueckuit
Kype».10—11 knaccsl : yae0. mocobue aiist oomeodpaszosat. opranuzanuii / A. B. lllatanuna.- M. : [Ipocsemenue, 2017.
2. Mskumies I'. 4. @usnka. 10 knacc: yuel. qis o0mieoopa3zoBart. opranu3aiuii: 60a3oBeiil U yriyou. ypoau /I'. S.Msikumes, b. b.
byxosues, H. H. Corckuii; mox pen. H. A. [lapdhentreBoid.- 7-e uza. — M.: IIpocsemnienue, 2020 — (Knaccuueckuit Kypc).
3. [MTapdentreBa H.A. CoopHuK 3anau o pusuke.10-11 kmaccel: yaebHoe mocodue st o01ieo0pa3oBaTeIbHbIX OpraHU3auii /
H.A. ITapdentrena. - 8-¢ uzn. - M.: [Ipocsemenne, 2018.
4. Caypos FO.A. [Toypounsie pa3zpadotku. 10 kiacc.
5. Mapon A.E., Mapon E.A. Onopable KOHCTIEKTHI U Au(depeHIIUPOBAHHBIC 3a/1a9U

6. 3a6otun B.A., Komuccapos B.H. KonTtpons 3Hanuii, yMeHHI 1 HABBIKOB YYaIIUXCS

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubnmoreka IIOK
https://m.edsoo.ru/ff0c32e2



http://nsportal.ru - connanpHas ceTb paOOTHUKOB 00pa30BaHUS.

http://markx.narod.ru/pic/ - pusuka B 1mKoJe.

http://festival.1september.ru/articles/ - pecruane nenarormueckux uneid « OTKPBITHIA YPOK».
http://www.fizika.ru/ - caiit ans yuureneld (GU3MKHA U UX YICHUKOB.

http://www.physics.ru/ - matepuasl Mo Gpusuke.

WwWw . ege .edu.ru - uadopmanronsslit mopran EI'D.

http :// school - collection . edu . ru/ - enunas xomnexius [JOPos

https://phys-ege.sdamgia.ru/
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