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NOACHUTEJIBHASA 3ATTHCKA

Mporpamma no ¢usuke Ga3oBOro ypoBHA Ha YpoBHE cpeanero obulero obpazoadus paspaboTaHa Ha OCHOBE
nojfokeHHin W TpefoBaHuil K peayibTataM OCROSHMA OCHOBHOH o0pazoBaTelbHON NPOrpaMMel, NPEICTaBICHHbIX B
OI'oC COO, a takwe ¢ yuérom denepansoii pabouel nporpaMmbl BOCIHHTAHHWA H KOHUEMUMH NpenojasaHqs
yuebHoro npeamera «®uinkan B obpajosatensHblx oprannzauuax  Pocewiickoil (Desepaumu,  peanusyrommx
OCHOBHBIE O0PA3OBATE/ILHBIE NPOTPAMMbI.

Conepsanne nporpammsl no  ¢usuke nanpasieno na  GOPMHpOBAHHE ECTECTBEHHO-HAYYHON KapTHHBI MHpa
obyuatommxea 10-11 knaccor npu odyuenun nxX guinke Ha GaT0BOM YPOBHE HA OCHOBE CHCTEMHO-AEATENBHOCTHOID
noaxoaa. [Nporpamma no dusuke cootsercreyer Tpebopanuam OIOC COO Kk niaHHpyeMbIM JIHUYHOCTHBIM,
NPeAMETHBIM W MeTanpeAMeTHLIM pe3yabTaram o0yueHHs, 4 TAKKC YUHTBIBAET HEOOXOAMMOCTH PeaiH3aliii
MEKNPEAMETHBIX CBA3eH (MIMKH ¢ eCTECTBCHHO-HAYYHBIMH YueOHbIMK npeameTamu, B Hel OnpeensioTes OCHOBHbIC
UETH H3ydeHHA (H3MKH Ha ypoBHe cpeadero obulero oDpazoBaHMA, IUIAHHPYEMbIE PelyiLTaThl OCBOCHHA Kypca
(M3HKEH: THYHOCTHBIE, METANPEIMETHBIE, NpeAMETHbIE (Ha Bal0BOM YPOBHE).

[Tporpamma no gusnke BRAKOYAET:

MIAHHPYEMBIE PEIVILTATH OCROSHHA Kypca (HIHKM Ha 0aloBOM YPOBHE, B TOM HYHC/IE NPEAMETHRIE PE3YILTAThl NO
FoaaM 0DYYeHHE;

conepanue yuebuoro npeamera «@uzukay no rogam odyHeHHA.

@HIMKa KAK Havka 0 Haubosiee obUIMX 3aKOHAX NPHPO/ILL, BLICTYNAR B KAYECTRE YHEOHOTO NPE/IMETA B LIKO/E, BHOCHT
CYIECTREHHRIH BRI B CHCTEMY 3HaHMi 00 okpysatotem mipe. LkombHblii Kype dusuks — cHeTeMooDpasylouuii
1A eCTECTBEHHO-HAYYHBIX Y4eOHBIX TNPeIMETOB, NOCKOILKY (PH3HYECKHE 3aKOHbI JIEHKAT B OCHOBE NPOLECCCOBR M
ABAEHHIT, H3yMaembix xumueil, Guonorueii, Gpuznueckoil reorpadueii u actponomueii. Menonpiosanke n akTHBHOC
MpHMEHEHHE  hUIHUCCKHN 3HAHMI  ONpeJeNfeT Xapakiep M pPa3sBHTHE pa3HOOOPasHBLIX TexXHOMOrMH B cdepe
IHEPrETHKH, TPAHCTIOPTA, OCBOEHHA KOCMOCA, MOJYUEHHS HOBBIN MATEPHAIOB € 3aJaHHLIMU CBOHCTBAMH M 1IPYTHX.
M3yueHue (GU3IMKH BHOCHT OCHOBHO BKAA/L B (JOPMHPOBAHHE ECTECTBECHHO-HAYUHOIH KapTHHBEI MHPa 00yHaloWHXCA, B
(hopMHpOBaHIE YMEHHT MPUMEHATL HAYUHBIT METOL NO3HAHWA TIPH BLINOJHEHHH MMH Y4eOHBIX HCCIEI0BAHHHA.

B ocHoBy Kypea (u3MKM A8 ypoBHs cpeasero obuiero o0pazoBaHMA [OJNOKEH PAL WAEH, KOTOpbIE MOKHO
PACCMATPHBATE KAK MPHHLMKIILL €10 NOCTPOCHHA.

HMaes uenocriocti. B cOOTBETCTBHM © HEH KYPC ABIACTCH JIOMHYECKH JaBEPLUCHHBIM, OH COEMKHT MaTCPHAN Wi BCEX
pa3nenos GU3MKH, BKIKOYAET KAK BOTIPOCH KNACCHUECKOT, TAK H COBpEMEHHON PH3NKH.

Mnes renepanmzaumn. B cootserctaun ¢ et Marepuan kypea (uanku o0BeIMHEH BOKPYT (PHIMMECKUX TEOPHH.
Beayuwmm B kypee asaserca (OpMHPOBAHHE NPeACTABACHHI O CTPYKTYPHBIX YPOBHAX MATEPHH, BEUIECTRBE H MOJL.
Haea rymanurapuzaumi. E€ peanmiaums npeanonaraet HCno/ib30BaHHE IYMaHHTAPHOTO NOTEHUHALD (puzHUeCKOMH
HAYKH, OCMBICICHME CBA3W paseuTua Qu3MkM ¢ pa3suTHem oDlIECTBA, a TAKKe € MHPOBO3IPEHHCCKHMM,
HPABCTEEHHBIMH H JKOJIOTHHECKHMH NPobaeMam.

Mnea npuknaanoii nanpasaeiHoct. Kype gpusHkn npeanonaraer 3HakoMCTBO ¢ LIMPOKHM KPYFOM TEXHHHECKHX M
TEXHOJOTHYECKHX NPHIOKEHHIT HIYUEHHBIX TCOPHH H 3aKOHOB.

WMies JKONOrH3alMH PeannIyercs NOCPEaCcTBOM BBEACHHA 3JEMEHTOB CONEPAKAHHA, NOCBAEHHBIX IKOIOTHYCCKHM
npoGaeMam COBPEMEHHOCTH, KOTOPLIC CBAIAHDI C PA3BHTHEM TEXHHKH M TEXHONOTHH, a Takke 00CyHAeHHA npodaem
PALMOHANBHOTO NPHPOAONOALIOBAHMA H IKONOTHYECKOH DE30NACHOCTH.

CTepskHEBBIMH 21eMEHTAMH Kypea (DHIHKH HA YpoBHE cpeanero ofiiero oGpasoBanna ABIAIOTCA (PHINUCCKHE TEOPHH
((hopMHpoBaHKe NpeCTABACHHH O CTPYKTYPE NOCTPOCHHA (PHIHUCCKOH TEOPHH, PONH (hYHAAMEHTAILHLIX 3AKOHOB H
NPHHUMIOB B COBPEMEHHBIX NPEICTABICHHAX O TNPHPOAE, PAHMLAX NPHMEHUMOCTH TEOPHH, WIA OMHCAHHA
CCTECTBEHHO-HAYHHBIX ABJIEHHH H NPOLCCCOB).

CHCTeMHO-EATENBHOCTHEIE  NOAX0A B Kypce (MiMEM  peanuiyercs npexie Bcero 3a CuéT  OpraHM3alHu
IKCMEPUMEHTANLHON AeaTenbHocTH oOyualoumxea. [ Gazosoro ypoHs Kypea (M3HKH — 9TO HCNOALIOBAHHE
cHCTEeMbl (JPOHTAILHBIX KPATKOBPEMEHHBIX IKCMCPHMEHTOB M naGopatopHeix paboT, KOTOpbIE B MporpaMme Mo
danke obbeaMHensl B 0OLMI CIMCOK yueHHHCCKHN npakTHyeckux pabor. BeuleneHue B yKazanHoM repeqHe
7aBOpaTOPHEIX PaGOT, NPOBOAMMEIX /I3 KOHTPOAS W OUEHKH, OCYLIECTBIASTCA YUACTHHKaMH 00pasoBaTebHOIO
fpolecca Mexos 3 ocobennoctell naanMposanna W ocHatenus kaGunera Qusukn. [pn oM ofecneuupaetes
OBazeHHe 00y HAOLIMMHCS YMEHHAMH NPOBOIHTE KOCBCHHbIE H3MEPEIHA, HCCAEA0BAHMA JABHCHMOCTEH (PHINUECKHX
BEHYHMH H NOCTAHOBKY OMBITOB [0 NPOBEPKE NPELIOKEHHBIN THIIOTES.



bonblioe BHUMAHHE YIENSeTCH PelleHHio pacuETHbIN ¥ KauecTBeHHbIx 3afad. [lpu 3ToM AN pacuETHBIX 3aiay
NPHOPHTETOM SBISIOTCH 3a/1a4M C ABHO 327aHHON (minyeckoil MONENBIO, MOIBOJNAIOUHE NPUMEHATH H3YHEHHBIC
JAKOHBI M 3AKOHOMEPHOCTH KAK W3 OJHOTD Pa3lena Kyped, Tak W HHTErPHPYA 3HAHHA N3 PasHBIX Pasicnob. Jan
KA4ECTBEHHLIX 3a7aY NPHOPHTETOM SBAAIOTCA 2a1anua Ha OOBLACHEHHE NPOTEKAHHA (HIHUECKHX ABNCHHA M
MPOLECCOB B OKPYHMIOWEH uaud, Tpedyioume Bubopa (HIMHECKOH MOJAEAH A0S CHTYAUWUH NPAKTHKO-
OPHEHTHPOBAHNHOTO XapaKTepa.

B cootsetcTeun ¢ Tpebosanuamu OIOC COO k maTepHalibHO-TEXHHYECKOMY obecnevennio yueOHOro npouecca
0az0BBI YpOBeHE Kypca (HMIMKM Ha YPOBHe cpeanero obulero o0pa3oBaHMA A0/DKEH H3YYaAThCA B YCIAOBHAX
npeaMeTHoro kabuuera (JMIMKH WIH B VCIOBHAX HHTETPHPOBAHHOIO KAOHHETA NPEIMETOB €CTECTBEHHO-HAYYHOTO
umkna. B kabunere duankn n01kH0 ObiTh HeodxoauMoe sabopaTtopHoe o0OpYA0BAHME JUIA BBINOMHEHHA YKa3aHHbIX
B [IporpamMMe 1o QM3uKe YHEHHYECKHX NPakTHYeckuX palboT 1 JIeMOHCTpalHoHHOE 000pyAoBaHHE.
JlemoHcTpauMoHHOE 000pYI0BaHHE (DOPMHPYETCS B COOTBETCTBHH C NMPHHUMIOM MHHHMAIBHOH NOCTATOMHOCTH H
obecneynBaeT NOCTAHOBKY NEPEUHCACHHBIX B MPOrpaMMe No (HIHKE KIKOYEBBIX IEMOHCTPALHH 118 HCCIE10BAHHA
H3Y4AEMbIX ARACHHIT M (POLIECCOB, IMAMPHUECKHX H (DY HAAMEHTAINLHBIX 3AKOHOB, HX TEXHHUECKHX NPUMEHEHH,
JlaGoparoproe oBOpYVAOBAHME JUIA  YHMEHHHECKMX npakTHueckux pabor dopmupyetcs B BHAES TEMATHHECKHX
KOMIEKTOB H O0ECTEeqHBAETCA B pacyTe OAHOrO KOMIUIEKTa Ha AByX o0yualolMxcd. TeMaTHYecKHe KOMIIEKThI
nabopatopHoro o0OpYAOBAHMA 10M#HB ObITh  NOCTPOEHB! HA  KOMIUICKCHOM HCINONb30BAHHH  AHATOTOBBIX H
UHGIPOBLIX NPUGOPOB, @ TAKAKE KOMIBIOTEPHBIX HIMEPHTE/IBHBIX CHETEM B BHE UMdpoBbIX nabopaTopHil.
OCHOBHBIMH LEAAMH H3YYeHHA PU3HKH B obllem ofpa3oBaHHH ABIAIOTCA:

(opMupoBaHHE HHTEpEca M CTpemieHus  oDyHaloUMXCs K HAYYHOMY H3YMEHHIO [IPHPOILI, PA3BHTHE HX
HHTEJUIEKTYAIbHBLIX W TBOPHECKHN crnocobHoCTel:

PA3BHTHE MNPEACTABACHHI O HAY4YHOM METOAE MNO3HAHWA W (DOPMHPOBAHME MCCNEIOBATENLCKOND OTHOLIEHUA K
OKPYIKAIOWHM ABICHHAM;

IOPMMPOBAHHE HAYUHOTO MHPOBOIIPEHHA KAK PE3YALTATA H3YUCHHA OCHOB CTPOCHHA MATEPHH M (yHIaAMEHTANBHBIX
3JAKOHOB PHIHKK,

(ropMupoBaHHe yMEHHH OGBLACHATL ABICHHA C HCNONB30BAHHEM (IHIHYECKHX JHAHHI M HAYUHBIX OKA3ATENLCTE,
(opMupoBaKme NPeICTABACHHI O POIH PHIMKHM 115 PA3BHTHA JPYTHX €CTECTBCHHBIX HAYK, TEXHHKH H TEXHONOTHii.
JlocTHAEHHE THX el 0fCCcneunBAETCA PellieHHeM CEAYIOIHMX 3184 B NPOLECCe HIYUEHH Kypca (H3HKH HA
VpoBHe cpeaHero obuero obpazopaHHA:

npHobpeTeHHe cHETeMbl 3HAHHI 00 oOLMX QHIHYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHAX, BRIKOYAA MEXAHHKY.
MOAEKYIAPHYIO IMIHKY, HICKTPOAHHAMHKY, KBAHTOBYIO (DH3IHKY M MEMEHTBI ACTPOPHIHKH:

GOPMHPOBAHHE YMEHHI NPHMEHATH TCOPETHYCCKHE 3HAHUA A8 00LACHEHH (PUINUECKHX ABICHHI B NpHpOIE H 114
NPHHATHA NPAKTHUECKHX PELUEHHHA B NOBCCAHCBHOH HHIHM,

ocBOEHHE cnocoboB pellie s pas/iHYHbBIX 337a4 ¢ ABHO 3aJaHHOH (M3IHUeCKOH MOIeNbI0, 33134, NOAPasyMEBalOLIHX
CAMOCTOATENLHOE CO3MaHNE (PHIHYECKONH MOJICIH, ANEKBATHOH YCIIOBHAM 3a/1a4H;

NOHHMAHHE (PHIHYECKHX OCHOB W NPHHLMIOE ACHCTBHA TEXHHYECKHX YCTPOHCTE H TEXHONOIHUCCKHX MPOLIECCOB, HX
BAHAHHA HA OKPYAHAOLWYK Cpeiy,;

OBNAJEHHE METOJAMH CAMOCTOATENBHOIO [UIAHHPOBAHHA M NPOBEAeHHH (MIMUECKHX IKCNEPHMEHTOB, aHaNH3a H
HHTEPNpeTausi HHjopMaLMi, ONpeaenena 10CTOBEPHOCTH NOJYHEHHOIO Pe3ynbTaTa;

CO3MAHME YCIOBHI 118 Pa3BHTHA YMEHHI NPOEKTHO-HCCIEIOBATEILCKOH, TBOPUECKOH 1eaTeIbHOCTH.

Ha wayuenmne duzukn (GazoBblil ypoBeHb) Ha ypoBHe cpeauero ofiluero ofpasosanus orsoautes 136 wacos: s 10
knacce — 68 yacos (2 yaca B Henemo), B 11 knacce — 68 yacos (2 vaca B HelEMO).

lpennaraemeiii B nporpamse no  ¢u3nke nepeveds NabOPATOPHBIX MW NPAKTHYECKHX pabot ABRNAETCH
PEKOMEH/I0BAHHBIM, YUHTENb JAe1aeT BLI0OP NpoBeaeHud 1abopaTopHbix paboT 1 ONbITOB ¢ YHETOM HHIMBHIYATBHBIX
ocobeHHocTeH obyUaMxca.



COJIEPAKAHHE OBYYEHHA

10 KJIACC

Paznen |. Dusuka W METOBI HAYYHOTO NO3HAHKUA

(duzuka — Hayka o npupoge. HayuHble METO/bl 103HAHHA OKpYXKalowWwero mupa. Poib 3KcnepHMeHTa M TeopHu B
NpoLecce NO3HAHMA NPUPOLL. DKCNEPHMEHT B (PHIHKE.

Mojeauposanue u3niecknx ABneHuit u npoueccos. Hayunsie runoressl. Du3nyeckue 3aK0HBI H TeOpHH. T'panuiib
MPHMEHHMOCTH (hPHIHYECKHX 3aKOHOB. [IpHHUKI COOTBETCTBHA.

Posb 1 MecTo H3HKH B (GOPMHPOBAHMM COBPEMEHHOH HAYHMHOH KAPTHHBI MHPA, B NIPAKTHYECKO# IeATEIbHOCTH N0/IeH.
JlemoHcTpauHu

AHANOroBbIe H UWQPOBLIE HIMEPHTEIBHBIC NPHOOPBI, KOMINLIOTEPHBIE AATUHKH.

Pazaen 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe asHmenne. OTHOCHTEILHOCTE MEXAHHUECKOTD ABMKeHHA. CHerema oteuéra. Tpaektopus.
[NepemelueHse, CKOPOCTH (CPeAHAs CKOPOCTL, MPHOBEHHAR CKOPOCTh) H YCKOPEHHE MATEPHANBHON TOUKH, HX NPOCKLIHH
Ha OCH CHCTEMbI KoOpAHHAT. CloskeHHe NnepemMellenHii M CIOMEHHE CKOpOCTEi.

PapHoMepHOE M PaBHOYCKOPEHHOE MAPAMONHHEHHOE ABdKeHue. [padukyn 3aBHCHMMOCTH KOODAMHAT, CKOPOCTH,
VCKOPEHHS, [1YTH W NEPEMELLEHHA MATEPHANBHOH TOYKH OT BPEMEHH.

CeoBoanoe nagedue. Yokopenue ceo00HOIO NaaeHHa.

Kpusonuueiinoe apmxenne. JBIKEHHE MATEPHAILHON TOUKH N0 OKPYAHOCTH ¢ NOCTORHHOH MO MOJIYIIO CKOPOCTRIO.
VrioBas cKOpocTs, MuHelinas ckopocts, [lepuon v yactora obpawienns. LIeHTPOCTPEMHTEIBHOE YCKOPEHHE.
TexHHYECKHE YCTPOHCTBA M NPAKTHUCCKOE NPHMEHEHHE: CRMAOMETP, JBHKEHHC CHAPAIOB, LEMHBIC M PEMEHHbIE
nepeaaqn.

JleMOHCTPAUHH

Monens cHeTeMBI OTCHETE, HIUNOCTPAUHA KHHEMATHHCCKHX XaPAKTEPHCTHE ABHAKCHHA.

[peoGpazoBaHne ABHKCHHI C HCNOABIOBAHHUEM NPOCTHIX MEXAHHIMOB,

[MageHue Ten B BO3AYXE H B PAIPEKEHHOM NPOCTPAHCTBE.

Habmonenue apmiKeHna tena, GpoIleHHOTO Mo YII0M K FTOPH30HTY H FOPH3OHTAIbLHO,

Hasmepenne yekopeHns cBobOAHOIO NajJCHHH,

HanpagieHue CKOPOCTH NPH ABHKEHHH 110 OKPYAKHOCTH.

YueHnueckuil akcnepuMent, nadoparopheie paboThl

M3yuenne HEPABHOMEPHOTO JBHKEHHS C LE/ILIO ONPEAEACHHA MIHOBEHHOH CKOPOCTH.

Hceneiopanie cOOTHOWIEHHA MEMIY NYTAMH, NPOIAEHHBIMH TENOM 33 TNOCAEN0BATENBHBIE PABHBIC TPOMEHYTKH
BpPEMEHH MPH PABHOYCKOPEHHOM JIBHAKEHHH © HAYANLHOH CKOPOCTLIO, PABHOH HY.NO.

Havuenne 1BHKEHHA LWAPHKA B BAIKOH AKHIKOCTH.

HMayucHue npusceHua Tena, DPOILEHHOTO FOPH30HTAIBHO,

Tema 2. Iunamuka

[pununn otHocHteasnoetr [anunes. Tepewii 3akon Helotona, Huepunaibhbie cHCTEMBbI OTCHETA.

Macca tena. Cuna. MpuHimn cynepnoauimn cui. Bropoii sakon HetoTona mna matepuanbhoil Toukn. TpeThii 3akon
HeiOTOHA 118 MaTepHAIBHBIX TOUEK.

JFakoH BeeMHpHOro TAroTends. Cuia Takectw. |lepsast KocMHYECKad CKOPOCTE.

Cuna ynpyrocti. 3akon Nyka. Bec Tena,

Tpenue. Buapt Tperus (nokos, ckonbaenus, kadenns). Cuna tpenus. Cyxoe Tperne. Cuia TPEHHA CKOMLIKEHHA H CHIA
Tpenna nokoda. Koadmument Tpenna. Cuia CONPoTHRICHHA NPH IBHAKEHHH TENA B AHHIKOCTH HIH rase.
[MocTynarebHOE W BpalLaTebHOE ABHACHNC abCOMOTHO TBEPAOTO Tena.

MOMEHT CHABI OTHOCHTENLHO OCH BpalleHua. [Theyo cunel. YeiosHa paBHOBECHS TBEPIOTO TEnA.

Texuuueckne yCTpoHCTBa M NPAKTHYECKOE NPHMEHEHHE! NOAHIHHKM, JBHAEHHE HCKYCCTBEHHBIX CNYTHHKOB.
JeMoHcTpauuu

Henenne HHEpUUH,

CpaBHEHHE MACC BIAHMO/ICHCTBYOLLHX T,

Bropoii 3akon HelotoHa.

Mamepenne cua.

Croskenne cui.

3aBHCHMOCTB CHIIBL YIIPYTOCTH OT JefiopMaliMi,

Hegecomocts. Bec Tena npu YCKOPEHHOM NOIBEME H ITAIEHHH.



CpasHeHHe CHl TPEHHS TIOKOS, KAHEHHA H CKONLKEHHA.

Venosua pagHosecus TeEpaoro Tena. Buaer pasnosecus.

VeuyeHuuecK il aKenepument, nadoparopHele paboThl

H3yuenue apikeHna Opycka No HAKIOHHOR NI0CKOCTH.

Hece10Banue 3aBHCHMOCTH CHIL VIIPYTOCTH, BOHHKAIOUIMX B TIPYAMHE W peanHoBom o0pasue, o1 ux aedopmaumn.
Heenenopanue yenoBuil papHOBECHA TBEPAOIO Ted, HMEIOLLETO OCh BPallieHHs.

Tema 3. 3akoHbl COXpAHEHHA B MEXAHHKE

HMumnynse matepuansHOi TOUKH (Tena), CHCTeMBl MATEPHANBHBIX TOYCK. MMNYILC CHILI H H3MCHEHHE HMIY/ILCA TENA.
3aKkoH coxpaHeHHa HMnyabea. PeakTHBHOe ABHIKCHHE,

Pabota ¢iibl. MOLHOCTE CHABL

KHHeTHHecKas SHepris MaTepuaibHoi Toukn. Teopema of H3MEHEHHH KHHETHHECKOH JHEPIHM.

MoteHusnaibian sneprua. [loTeHumansias Heprug YNpyro Aedopmuposannoil npysunsl. [loTenumanshas sHeprus
Tena BOMHIH NOBEPXHOCTH 3eMIIH,

[MoTeHUHAAbYBIE H HENOTEHUHAIbHBIE cHabl. CBAsh paboTbl HENOTEHUHANBLHLIX CHA € HIMEHEHMEM MEXAHHHECKOH
IHEPIHH CHCTEMBI TeN. 3aKOH COXPAHEHHA MEXAHHYECKOH IHCPIHH.

Yrpyrue 1 HEYNPYTHE CTONKHOBCHHA.

TexHHHECKHE YCTPOHCTBA M NPAKTHYECKOE IPHMEHEHHE: BOAOMET, KONEP, NPYAHHHBIH NHCTONET, ABHAKEHHE PAKET.
Hemoncrpaumu

3aK0H COXpAHEHHH HMIY/IbCA,

PeakTHBHOE ABHIKEHHE,

[lepexoa NOTEHUHANLHOI JHEPrHH B KHHETHHECKYIO M 00paTHO.

VueHn4eckHii aKcnepumenT, nabopatopHbie paboTsl

Hayuenne abcofioTHO HEYNIPYIOro yaapa ¢ NoMOLLLIO JABYX OJHHAKOBLIX HHTAHBIX MAATHHKOB.

HMceaenopanue casan paboTsl CHABL C HIMEHEHHEM MEXAHHHECKOH JHEPIHH TENA HA NPUMEPE PACTAKEHHA PEINHOBOIO
YT,

Pazaen 3. MonekynspHas (pu3HKa M TEPMOIHHAMHKA

Tema 1. OCHOBBI MONEKYIAPHO-KHHETHYECKOH TCOPHH

OCHOBHBIE NOIOKEHHA MONEKYISPHO-KHHETHYECKOH TEOPHH M MX OnbiTHOE oocHoBaHHe. BpoOyHOBCKOS ABHAKEHHE.
Jlndpdyans. Xapakrep ABuAeHHA M B3AUMOACHCTBHA wacTuil BeulecTsa. Mojenn CTpOSHHA rasos, SKHAKOCTEH M
TBEPALIX Te W OOLACHEHHE CBOMCTE BELECTBA HA OCHORE THX MojeicH. Macca u pasmephl MOneKy.l. Konwuecteo
pewectea, [octoannas Asoraapo.

Tennosoe pasnosece. Temneparypa u eé wamepenue, lllkana temnepatyp Lienscna.

Mogens HieatbHoro rasa, OCHOBHOE YPaBHEHHE MONEKYIAPHO-KHHETHUECKOI TEOPHH HIeanbHOro rasa. ADcomoTHas
TEMIEPaTYPa Kak Mepa cpeiHel KMHETHYCCKOH IHEpPrHM TEnioBOro JABHMKCHHA HACTHLL rald. llkana temneparyp
Kenbeuna, I'azoskie 3akoust. Ypasuenune Menaeneesa—Knaneiipona. 3akon Jlaastona, Haonpouecch! B HASALHOM ra3e
¢ NOCTOAHHBIM KOAMYECTBOM BeliecTsa. | padmueckoe npeicTapnenie H30NPOLIECCOB: HI0TEPMA, H30X0pa, H3oDapa.
TexHHUECKHE YCTPOHCTBA M NIPAKTHYECKOE NPHMEHEHHE: TepMomeTp, DapomeTp.

JemoHeTpalm

OnbITH, 10KA3HIBAIONIME IMCKPETHOE CTPOEHHE BelllecTsa, GoTorpaduun MOJEKY OPraHHUecKHX COeHHEHH,

Onerrel 0o aup@yIvd skuaKocTel | rasos.

Mozaenk GPOYHOBCKOIO [ABHAEHHA.

Monens onsira Lltepua.

ONBITEL, A0KA3LIBAIONIHE CYLIECTBOBAHHE MEAKMO/IEKYIAPHOIO B3AHMOICHCTEHA.

Moznens, KINOCTPHPYIOWAA NPHPOLY AABICHHA I43a HA CTEHKH COCY/IA,

OnbiTel, KITIOCTPHPYIOIHE YPABHEHHE COCTOAHMSA HICANBHOTO ra3d, M30NPOLECCHL.

Yuenuueckni axcnepusment, nabopatopHeie paboTsl

OnpeeneHne Macchl BO3/AYXa B KIACCHOH KOMHATE HA OCHOBE H3MEPCHHIT 00BEMA KOMHATLI, JABICHHA W TEMICPaTyPhl
BO3AYXA B HEH.

HMccnenosanye 3aBHCHMOCTH MEHLY NAPAMETPAMH COCTOAHHA PA3pPe#EeHHOro rasa.

Tema 2. OcHOBLI TEPMOAHHAMHKH

TepMoaunaMuueckas cuctema. BHyTpeHHas SHeprua TEPMOAMHAMHYECKOH CHCTEMBI H cnocobsl e€ H3IMEHEHHA.
Koauuectso Teniotel W pabota. BHyTpeHHas SHeprus OQHOATOMHOTO MaealbHOro rasa. Buibl tennonepeiadu:
TEILIONPOBOAHOCTL, KOHBEKLMA, WiyueHne. YienbHas Tennofmkocth BeulecTsa. KoauuecTso TennoTwl npH
TENIONepe1aye.



[Monatue 06 annabatrom npouecce. [lepsoiit 3akon Tepmoanuamuin. [puyenenne NepBoro 3aKoHa TEPMOIHHAMHKM K
H3onpoueccam. ['padueckan HHTEpNpeTaUMA padoTsl rasa,

Bropoii 3akon Tepmoannamuki. HeoSpatumMocTs NpoLeccor B NpHpoaE.

Tennoesie mawmuel. [lpuaumne aeiicteus tennossix mawud. [peodpazopanua IHEPrUM B TEIUIOBBIX MalIHHAX.
Kosdipuument nonessoro aeiicteua Tenaoeoil mawnHel. Lluka KapHo u ero kosdpHUMeHT NONE3HONO ACHCTBMA.
DRONOTHYECKHE NPobaeMbl TENMOIHEPreTHEM.

Texnuueckne ycTpoiicTBa M NPAKTHYECKOE NPHMEHEHHE: ABUIATENb BHYTPEHHENO CropaHns, ObITOBOR XOMOIHIBHHK,
KOHIHLHOHEP.

HemoHeTpaums

HMamenenue BHYTPEHHEHR IHEPIHK TEa NpH coBepiueHni paborsl: BeieT npolku 13 GYTEUIKK NOJL ICHCTBHEM CHKATOrO
BO3/1YXA, Harpesalue wpupa B 1aTyYHHOH TpyOKe nyTEM TPeHHA (BUISOAEMOHCTPALINA ).

HameHeHHe BHYTPEHHEH SHEPruy (TeMnepaTypel) Tea npH Tenjaonepeias3e.

Oneit no anuadaTHOMY PACLUMPEHHIO BO3IYXA (ONBIT € BO3AYLIHLIM OFHHBOM),

Moaenn naposoil TYpOHHE, JBMraTena BHYTPEHHErD CTOPAHHA, PEAKTHBHOIO JBHIATENA.

YueHuuecknii akenepumenT, Jabopatophbie paboThl

Hamepenue yaensHOR TEMIOEMKOCTH.

Tema 3. Arperarubie cocTosHHa BelecTsa, (PazoBbIe NEPEXObl

[lapoobpazoeanie W wouacHcauna. Monapenuwe M kunednne. ADCOMIOTHAA H OTHOCHTEIBHAA BJAKHOCTH BO3JAYXA.
Hacenuentetit nap. ¥YaensHas tenjora napooGpaizosaHus. 3aBUCHMOCTE TEMIEPATYPEI KHNEHHA OT JABIEHHA.

Teépnoe Teno. Kpucraanuueckuwe u amopdubie Tena. AHHIOTPONMA CBOHCTB KpHCTaIoB. JKHIAKHE KpPHCTaMIbL
Cospemennble matepuansl. [lnasaenne u kpuctaimzauma. Y aenasHas tennora nnasiexns, Cydaumatus.

Ypaenenue Tennosoro Ganarca.

TexHuueckue yCrpoiicTBa M NPAKTHYECKOS NPHMEHEHHE: THIPOMETP W NICHXPOMETD, KANOPHMETP, TEXHOIOIHH
NOJYYEHHA COBPEMEHHBIX MATEPHAIOR, B TOM YHCIE HAHOMATEPHANOB, H HAHOTEXHONOTHH.

JleMoHeTpatHu

CpoiicTBA HACHILEHHBLIX NAPOB.

Kuretne npu NOHMKEHHOM [IABJIEHHH.

Cnocobbl H3IMEPEHHA BAAMKHOCTH.

Habnrosienne HarpesaHua M NJABICHHS KPHCTANTHYECKOrO BEILECTRA.

JemoncTpauua KpHcTanios.

Yuennueckuil sxcnepumenr, nabopatophsie paboTel

H3mepenne 0THOCHTENBHON BIRKHOCTH BO3AYXA.

Pasaen 4. DnekrpoanHamuka

Tema 1. DnekTpocraTika

DnekTpulauua Ten. Daekrpuueckuil sapaa. Jlsa suaa anekTpHueckux 3apaaos. TIpOBOAHHKM, AHINEKTPHKH M
NOAYNPOBOIHHKH. 3aKOH COXPAHEHHA MEKTPHUECKOID 1apaa.

Baaumoneiictene 2apanos. 3akon Kynona. Toueunsiii anexrpuyeckuii sapaa. Dnexktpuueckoe none. Hanpaxénuocts
NEKTPHYECKOro noad. [IpHHUMM CYNEPNO3HLMH HNEKTPHUECKHX NoneH. JIMHHH HANPAKEHHOCTH JIEKTPHYECKOrO NOJA.
PaGora cun anektpocratiueckoro nons. [lorenuman. Paswocts notenumanos. [IpoBOJAHMKH M JIHIIEKTPHKM B
WIEKTPOCTATHYECKOM none. JIHanekTpHIecKas NPoOHHIIAEMOCTb.

TnexTpoimiocts. Konjgencatop. DNekTpoéMKOCTh IUIOCKOTO KOHIAEHCATOPA. DHEPris 3apa#eHHOro KOHAeHecaTopa.
Texuuueckue yCTPONRCTEA M NPAKTHYECKOE MPUMCHEHHE: INEKTPOCKON, MIEKTPOMETP, EKTPOCTaTHYECKad 3aliuTa,
3a3eMIeHHE AIEKTPONPUOOPOB, KOHAEHCATOP, KOMHPOBAILHLII annapar, CTpyHHbIH NpHHTEP.

Jemoncrpaumn

YCTPOHCTBO W NPHHLAT ICHCTBHA AIEKTPOMETPA.

BaaumoneiicTBHE HAINEKTPHIOBAHHBLIX TEJ.

TNEKTPHHECKDE N01€ JAPHAKEHHBIX TEl.

[TpoBOAHMKH B ANEKTPOCTATHYECKOM 1101€.

DNEKTPOCTATHYECKAN aIUHTA,

JIH3NCKTPHEY B 2JCKTPOCTATHYECKOM TIONE.

JABHCHMOCTE  IEKTPOEMKOCTH  MJIOCKOIO  KOHJACHCATOPA OT IUIOWAIH [UIACTHH, PACCTOSHHA MEHULY HHMH M
JH3NEKTPHYECKOH NPOHHLAEMOCTH.

DHeprys 1apAKEHHOr0 KOHIEHCaTOpa.

YueHudeckHid axcnepusenT, nabopatopHele paboTh



Himepenue 21eKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Nocroanusii anekTprueckuil TOK. TOKH B pazaHuHBIX cpelax

Dnexrpuueckuii Tok, YCNoBHA cylleCTBOBAHKA AeKTPpHieckoro Toka. Merounnkn Toka. Cuna Toka. [TocToAHHEIR TOK.
Hanpsxkenue. 3akon Oma 1018 y4acTRa LENH,

DneKkTpHuecKoe conpoTueickue. YieisHoe conpotueienve sewectea. [locnesosatensHoe, napaiiensHoe, cMELIAHHOE
COCAHHEHHE NPOBOAHHKOB,

Fabora snekrpuueckoro toka. 3akon xoyna—tlenua. MowHocTs a71eKTpHYecKoro Toka.

DNEKTPOABHAYINAA CHIA M BHYTPEHHEE CONPOTHBICHHE MCTOMHHMKA TOKa. 3akoH Oma Ul NOJHOH (3aMKHYTOH)
eKTpHYecKoH uenu. Koporkoe 3amMuikaHue.

DNeKTPOHHAA TNPOBOAHMMOCTE  TBEPABIX  METANIOB, 3aBMCHMOCTE COMPOTHBICHHA MCTALIOB OT TEMOEpaTyphbl.
CBepXnpoBOIAHMOCT.

DNeKTpHYECKHA TOK B BakyyMe. CBOHCTBA WICKTPOHHBIX NYYKOR,

Monynposoanukn, CobcTeeHHas W NpUMEcHas MPOBOAMMOCTE  noaynposoiHukos. CeoHcTBa  p-n-nepexo/a.
[oaynposoiHHKOBLIE PHOOPLI.

INeKTPHUECKHIA TOK B PACTBOPAX M PACILIABAX MIEKTPOAMTOR. DACKTPOIHTHUECKAA AHCCOLMALMA. DACKTPOIH3.
DnexTpuueckuii Tok B razax. CaMocTOATENbHBIH H HecamocTosTeNLHbIH paspan. Monuus. [Thasma.

TexunueckHe VCTPOICTBA M NPAKTHHECKOE [PUMEHCHHE. AMMEPMETP. BOALTMETP, PEeOCTAT, HCTOMHHKH TOKA,
INEKTPOHArpeBaTeibHble NPHOOPLL, HIEKTPOOCBETHTENbLHEIC NPHOOPDI, TEPMOMETP CONPOTHRICHHA, BAKYYMHLIH KO,
TEPMHCTOPBI U POTOPEIUCTOPEI, NOAYNPOBOHHKOBLIH 1O, IALBAHHKA,

HemoncTpaiiu

H3mepeHune chibl TOKA M HANIPSIKEHNA.

3aBUCHMOCTL  CONPOTHRICHHS LWMIHHAPHYCCKHX MPOBOAHMKOB OT UIHHBL, [UIOUIAIH NOMNEPEeHHOrs CeUCHHA H
Marepaia.

CmelnaHHoe coe/IHHEHHE NPOBOAHHKOB.

[pamMoe u3MepeHHe SNEKTPOABMWAKYLICH cHabl. KopoTkoe 3ambiKaHue TraibBAHHYCCKOrO JMEMEHTA W OLCHKA
BHYTPEHHETO CONPOTHBIICHHS,

FABHCHMOCTE CONPOTHBIIEHHA METAIOB OT TEMIEPATYPLI.

[ pOBOAHMOCTE MIEKTPOIHTOB,

Hekposoii paspai # npoBOAMMOCTE BOIYXA.

ONHOCTOPOHHAR NPOBOAHMOCTE AHO/A.

YueHHUECKHIT IKCIIepUMENT, J1abopaTopHele paboThl

Hayuenue cMeanioro coeiHHeHHA pe3HCTOpoB.

Hamepenue 2eKTpoABMKYLIEHR CHITLI HCTOUHHKA TOKA W €r0 BHYTPEHHETO COTNPOTHB/ICHHA.

Habmogenne anexrponusa.

MemnpeaMeTHble CBALH

M3yuerine kypea duznkn Gazosoro ypoHa B 10 knacce ocylecTBAACTCA ¢ YHETOM COAEPIKATENLHBIX MEKNPEAMETHBIX
CBA3CH € KYPCAMH MaTEMaTHKH, DHOMOTHH, XHMHH, IE€OrpaHH H TEXHONOTHH,

Me3KIpeAMETHBIC NOHATHS, CBAAHHBIC ¢ H3YYEHHEM METOIOB HAYHHOTO NOIHAHMA: ABJICHHE, HayuHbI (akT, runoTesa,
dim3nueckas BenHUMHA, 3AKOH, TEOPHA, HADIIOAEHHE, IKCNEPHMENT, MOJICTHPOBAHHE, MO/1E/Ib, HIMEPEHHE.
MaTeMaTHKa; pellicHHE CHCTEMBI YpaBHenwii, AuHeiiHan dynkums, napaGona, runepbona, ux rpadMed M CBOMCTBA,
TPHrOHOMETPHYECKHE (DYHKLIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHIEHC, OCHOBHOC TPHIOHOMETPHUECKOE TOMKICCTBO,
BEKTOPBI M HX NPOEKLMH HA OCH KDOPAMHAT, CIOMKEHHE BEKTOPOR.

BHOMOrHA: MEXAHMMECKOE ABIGKEHHE B KHBOI npupoae, Audipy3ng, 0cMOC, TEMI0OOMEH HHBBIX OPraHH3MOB (BHbI
TENIONEPEe1aH, TENIDBOE PABHOBECHE), ICKTPHYECKHE ABIEHHA B AHBOH NpHpoJe.

XHMHA: IHCKPETHOE CTPOCHHE BELIECTBA, CTPOEHHE ATOMOB M MOJIEKY/, MOIbL BCLIECTRA, MOJIAPHAR Macca, TEOBLIC
CBOHCTBA TBEPABLIN Tell, IHAKOCTEN H ralop, MEKTPHUYCCKHE CBOHCTBA METANIOB, MICKTPOIHTHHECKAA JHCCOLHALMA,
rabBAHHEKA.

[Neorpadus: BIDKHOLTE BO3YXA, BETPLL, DAPOMETD, TEPMOMETP.

Texuonorus: npeoOpazoBAHHE IBHAKEHHH C HMCNOJLIOBAHHEM MEXaHH3MOB, Y4ET TPEHHA B TCXHHKE, MOLUIHITHHKH,
HCAO/BIOBAHME JAKOHA COXPAHEHHA MMITY/IbCA B TEXHHKE (paKeTa, BOAOMET M IPYIrHE), ABMrATENb BHYTPEHHErO
cropauud, mnaposas TypOuHa, ObITOBOH XONONHIBHHK, KOHIMUMOHED, TEXHOMOMHM TIOJYHEHHA  COBPEMCHHBIX
MATEPHANOB, B TOM HMCIE HAHOMATEPHANOB, H HAHOTEXHONOMHH, S/EKTPOCTATHUECKAs 3alUHTa, 3a3eMICHHE
INEKTPONPUGOPOB, KCEPOKC, CTPYHHBIH NPHHTEP, IAEKTPOHArpesaTenbHble NPHOOPLI,  NEKTPOOCBETHTENLHbIC
NPHUOOPLL. FalbBAHKKA,



1 KJIACC

Painen 4. DnexrpoauHaMHka

Tema 3. Maruutnoe nose. DACKTPOMArHHTHASR HHAYKLHMA

locToaHubie MarnuTel. Baaumoneicrane NOCTOAHHBIX MAarHHTOB, MartutHoe rnone. Bekrop MarHMTHONH MHIAYKUHM.
[Mpunuun cynepnosuumn MaruutHeix noneit. Jlunun MaruuTHoi noaykuun. Kaprtuaa ausuii MarduTHoi HHIYKLHH
MOJA NOCTOAHHLIN MATHHTOB,

MarnuuTHoe noje npoBoaHnKa ¢ TokoM, KapTha JIMHHIT HHAYKUHH MArHHTHOTO MOAA JUVIHHHOTO NPAMOro NpoBOAHHKA
H 3AMKHYTOrO KOMBLUECBOrO NPOBOIHMKL, KATYIWKH ¢ TokoM. Onuit Dperena. BaaumoneicTEe NPOBOHHKOB € TOKOM.
Cuna AMnepa, e€ MOYJIb M HaNpasieHHe.

Cuna Jlopenua, eé Moayabs v HanpasicHue, JBHACHHC 3apiReHHON YaCTHUB B 0HOPOAHOM MarduTHoM none. PaGora
cHabl Jlopenua,

ABNEHHE MEKTPOMArHHTHOH HHAYKUMHK. [T0TOK BEKTOPa MarHWTHOH MHAYKUHH. DACKTPOABHAKY AL CHIA MHIYKLIHH,
3aKOH 2NEKTPOMArHHTHOH HHAYKUKMK Dapajes.

Buxpesoe anexrpudeckoe none. DNeKTPOABHAYLLAA CHIA HHAYKUHH B NPOBOJHHKE, JBHAYIIEMCH NOCTYNATENLHO B
OJHOPOIHOM MATHHTHOM NoOJe,

[1pasuno JleHua.

HHAYKTHBHOCTE, HBaeHHe caMOoMHayKIHMH. DNEKTPOABHAY LAY CHIA CAMOMHLY KUK,

DHEPrHA MATHUTHOrD NOMA KATYIKK € TOKOM,

DNEKTPOMATHHTHOES NoJe,

Texunueckue yeTpoHCTEa M NPAKTHYECKOE NPHMEHEHHE: MOCTOAHHBIC MArHHTHI, YICKTPOMArHHTEI, ANMEKTPOABHIATE N,
VCKOPHTENH JNEMEHTAPHBIX YACTHIL HHIYKUHOHHAA NeYb.

Hemoncrpaumnu

Onwir Pperena.

OTKAOHEHHE WIEKTPOHHOTO NYYKa MArHHTHBIM NOJIEM.

JIHHMH HHAYKUHH MarHUTHOTO NoJs,

BaanmoneiicTene AByX NPOBOIHHKOB € TOKOM,

Cuna Amnepa.

Jeicraue cunel flopenna na HoHb! 3neKTpONUTA.

ApneHue 21eKTPOMArHHTHONH MHAYKLKH.

IMpasuno Jlenua.

3aBHCHMOCTb MICKTPOIBHAYILCH CHIIbl HHAYKUHH OT CKOPOCTH H3MEHEHHA MATHHTHOIO MOTOKA.

Avnenue caMoMHAYKUMK,

Yuennueckuil okenepument, nabopatopHie paboThl

Hayuetine MarHMTHOrO NOAA KATYLIKH € TOKOM,

Hcenenopanne AeHcTBHA NOCTOAHHONO MATHHTA HA PAMKY C TOKOM.

Mcenenosanme aBaeHns 3eKTPOMArHHTHON HHYKUMH.

Pasnen 5. Konebanns u pontbl

Tema |. MexanuueckHe H 3eKTpOMarHuTHeIE Konebanusa

Konebarenbnas cuctema. Cpoboadbie Mexanudeckue konedauus. apmonnueckne xkonebanwna. Tlepuon, wacrora,
amiiinTyaa W daza koneGannii. TlpyskuHubil MasTHuk. Matemarnueckui MasTHHK. YpaBHeHHE FapMOHHYECKHX
koneGanui. [pespaiienne SHEPrUH NPH rapMOHHYECKHX Konebanmuax.

KoneGareashpii  koutyp. CeoGoanble sexTpoMardutHeie kKoneGanns B HIealbHOM  KoNeDaTeNBHOM  KOHTYpE.
AHLIOMHA MEKLY MEXAHMUCCKHMH W 21EKTPOMArHHTHBIMM KojleBanuamu. Dopmyna Tomcona. 3aK0OH coXpaHeHMs
IHEPrHM B HACATBHOM KOAeDATENbHOM KOHTYPE.

[pencrasienue o 3aTyxatonx Konebannax. Boimymiennsie Mexannueckue xonebanmus, Pesonanc. Beinyswnennbie
WICKTPOMArHHTHBIC KOEDAHMA.

[Nepemennbiii ok, CHHYCOMAANBHBIH NepeMeHHbIii ToK. MOWHOCTL NEPEMEHHOro ToKa. AMIIIMTYAHOE H JIeHCTBYIOlLCE
THAYEHHE CHIIbI TOKA H HATIPHKCHHA,

Tpancipopmatop. [lpoussoactso, nepetada M notpeliieHHe INEKTPHUECKOH IHEprHH. DKONOIHHYECKHE PHCKH NpH
NPOHIBOACTEE NEKTPOIHEpriun. Ky abTypa HCNonb308aHHA CKTPOIHEPIHH B OBCEAHECBHOH HKHIHH.

Texnuueckue yeTpoHcTBa H NPAKTHYECKOE NPHMEHEHHE: WIEKTPHUYECKHIT 3BOHOK, NEHEPATOP NEPEMEHHOT0 TOKA, IHHHH
SICKTpONEpeLaY.

JemoHcTpauuu



Hcenenosanune napamerpos konedatenbHOH cHeTeMbl (NPYAKHHHBIA HAH MATEMATHYECKHH MARTHHK).

Habnionenue 3atyxaioummx konebGanuii,

Hcenenosanne CBOHCTB BbIHYAKICHHBIX KoJeOaHHH.

Habnonenue pezonanca.

Ceoboasele anekTpoMariuTHble Konebanns,

OcumanorpaMmel (3aBHCHMOCTH CHIIBI TOKA H HANPAKEHHA OT BPEMEHH) V1A MECKTPOMArHHTHBIX KonebaHHi.

Pesonanc npu nocaenosaTelbHOM COeAHHEHHH PE3UCTOPA, KATYIIKH HHAYKTHBHOCTH H KOH/IEHCATOpA.

Mopens THHHK 2neKTpOnepeaaUm.

Yuennuecknil skcnepusent, nabopatopHbie paboThl

Hcenenopanne 3aBHCHMOCTH NEPHOAa Maibix KoneOaHnil rpy3a Ha HHTH OT JUTHHBI HHTH M MAacchl rpy3a,

Heenenopanne nepeMeHHOro TOKA B UETH M3 NOCHCI0BATENBHO COSIHHEHHBIX KOHACHCATOPA, KATYILKM H Pe3HcTopa,
Tema 2. Mexannueckue H 31eKTPOMArHHTHEIE BOHLI

MexanuueckMe BOAHBL,  yenopua  pacnpoctpadenms. [lepuwon. CropocTs pacnpocTpaHeHMs M UIHHA  BOJIHGIL
[lonepeunsie w npojioibHeIe BoNHLL. HuTepdeperima v AHdpakuma MEXaHHHECKHX BOJIH.

3syk. CkopocTs 3Byka. I'pomkocTs 38yka. Beicota Tona. TemOp 3pyka.

DNEKTPOMArHHTHBIE BOJIHEL. YCIOBHA HAMYUCHHSA 21EKTPOMarHUTHEIX BonH. B3anmuan opuenTaums sextopos E, B, V B
IEKTPOMArHHTHO BonHe, CROHCTEA 3NEKTPOMATHHTHLIX BOJIH: OTPasKEHHE, NPENOMIEHHE, NOIAPHIALNA, AHDPaKIHE,
uuTephepeHuns. CKOPOCTh MEKTPOMATHHTHBIX BOJH.

Hlkana 3nekTpoMartiTHbIX BOAH. TIpHMEHEHHE HICKTPOMAIHHUTHBIX BOJIH B TEXHHEE H OBITY.

[pHHUMIEl pagnOCBA3H K TeneBHaCHHA. Pagnoaokauus.

DNEKTPOMATHHTHOE 3arpA3IHEHHE CKPYKAloULeH cpensl.

Texnuueckue veTpoHCTBa H NPAKTHYECKOE NPHMEHEHHE! MY3bIKA/ILHBIC HHCTPYMEHTSI, YIBTPa3ByKOBas [HarHOCTHKA B
TEXHHKE H MEHUHHE, pajap, pagHONPHEMHHEK, TEAEBHIOP, AUTEHHA, tenedon, CBY-neus.

JeMoHCTpaLMH

ObpazoBaHHe W PACTPOCTPAHEHHE MONEPEUHEIX H NPOAOIEHBIX BOJIH.

Konefnoweecs Teno Kak HCTOMHHE 38YyKa.

HaGnrofeHne oTpaskeHHs 1 NpenoMIeHHA MEXAHHYCCKHX BOJH,

HatGmogenune unrephepenumun u andpakiini MexaHHueckux BoJTH,

3BYKOBOH pe30HaHC.

HaGnioaeHne ¢Ba3M rpOMKOCTH 3BYKA M BLICOTBI TOHA € AMIUTMTY/10H H HAaCTOTOH KonebaHHi.

Heenenopanue  CBOHCTB  ONIGKTPOMArHMTHBIX  BOJH:  OTPRKEHHE, NPe/OMIEHHE, NONAPH3ALHA, AupaKima,
uurepdepeHumns,

Tema 3. OnTuka

leomerpuueckasn onrtuka. [lpamoauueiinoe pacnpoctpanenue cseta 8 oamoponnoii cpeae. Jlyu ceera. Toueunniid
HCTOYHHEK CBETA.

Otpaxkenue ceeta. 3akoHbl oTpaskenus ceeta. [NocTpoenne niobpameHni B JIOCKOM 3epKane.

Ipenomaenue ceeta. 3akoubl npejomieHns ceera. ABcomoTHBIR nokasatens npenomnenus. [lonnoe BHyTpetHee
orpaxerne. [lpeaensHuii yron noiHOro BHYTPEHHETO OTPAKEHHA.

Jlucnepens ceera, Cnoxuwii coctas Genoro ceera. Lper.

CoGupaoiie M paccedsaiomie aunsul. Tonkaa auH3a, POKYCHOE PacCTOAHHE H ONTHUCCKAA CHNA TOHKOH JIMH3LIL
[octpoenue wzobpamennii B cobupatowmx W paccensarownx Aunsax. Qopmyna TOHKOH JHH3BL YBeoHUCHHE,
[aBaenMoe JTHHIOHN.

[lpenens: NPUMEHHMOCTH FEOMETPHYECKOH ONTHEH.

Boanosas ontuka. Hurepepenuna ceera. Korepenthbie dertounukn. Yenosua Habmionenus MakCHMYMOB H
MHHHMYMOB B HHTEpIepeHUHOHHOH KAPTHHE OT JABYX CHH(AIHBIX KOTEPEHTHLIX HCTOUHHKOB,

Judpakuma ceera. [ludpaxkunoHHas pewérka. Ycenosre HabMOJEHHA TaBHBIX MAKCHMYMOB TNPH  NaJeHHH
MOHOXPOMATHYECKOTO CBETA HA JAHW(PPAKLIHOHHYIO PELUETKY.

[Mongpuzauma ceera,

TexnuueckHe ycTpoiicTBa H NPaKTHYECKOE TIPHMEHEHHe: OuKM, /yna, (oToannapar, NPOSKUHMOHHBIA annapar,
MHKPOCKOT, TENECKON, BOJIOKOHHAS ONTHEA, AH(pakumMonnan peiéTea, nonapons.

JemoHcTpalHK

[pavonuHeiinoe pacnpocTpaHeHHe, OTpajkeHHe W NpenomieHHe ceera. OnTHYeckie NpHdopeL.

[Mosnoe suyrpentee orpakenune. Moaens ceeroroa.

Heenenosanune ceoiicts niobpaskeHuii B InH3ax.



MOHEJ'IH MHEPOCKOTIL, TeNeCKOna.

Habnonenne unrepdepenumn ceera.

HaGmonenne audpakumn ceera.

HabGnionenue auenepeuu ceeta.

[loayueHue cnekTpa ¢ NOMOLIBIO NPHIMEL

[Tonyuenue cnekTpa ¢ NOMOWLBIO AH(PAKUHOHHON petETky.

Habmoaenne noaapuzaumu ceera,

YueHnueckii sxcnepumenT, nabopatophble paboTbi

H‘].‘.IEPCHHE NMOKATATENA NPeNOMISHHA CTCKNA.,

Heenenosanne cpoiicts n3obpameHuil B IMH3aX,

Habmoaenune aucnepeun ceera.

Paznen 6. OcHOBBI CNENMANLHON TEOPHH OTHOCHTENBHOCTH

rpﬂHHllbl MPAMEHHMOCTH KA ACCHYECKOH  MEeXaHHKH, | IUCT}"JIH'I'M chne I.I.HH.'H:-HUi"F TEOPHH  OTHOCHTEIbBHOCTHL
HHBAPHAHTHOCTL MOYIIA CKOPOCTH CBETA B BAKYYME, NPHHUHKN OTHOCHTENLHOCTH DiHIITE i Ha,

OTHOCHTEIBHOCTE OIHOBPEMCHHOCTH. 3&1.\113.-'1“*.'HHE BPCMEHH H COKPALLCHHE [LUTHHBIL,

DHEPrHA H HMNYILE PEAATHBUCTCKON MaCTHLLL

CrA7b MACChi '.’}H‘-'FPI'HEH H HMITYJILCOM PU:IETHBHE']‘L‘K{}E YACTHILLEL. jHCerR MOKOA.

Pasznen 7. Kpanrtosas duznka

Tema 1. DueMenThl KEAHTOBOH ONTHKK

Motousl. Popmyna [nanka ceasn IHepruM (HOTOHA ¢ ero HacToToi. DHEPrus M MMNY/LC (PoTOHA.

Otkpeitie ¥ neeaenoanue goroadperta. Onwitel A. . Cronerosa. 3axkounsl dotoadiperta. Y pasHenne DiHHwTelina
ans porospdesra. «Kpacnaa rpannuayn dotoadiderra,

HJaenenune ceera. Onwre 1. H. JleGenena.

MHMHUECKOR NEeACTEHE CBETa.

Texuuyeckue }"CTPDﬁCTBﬂ H MPaKTHYECKOE NPHMEHEHHE. 'LIJ{}TU'_'IJIUML‘H'['. [].IOTU.II.H'I"—IHK. COJIHEYHAA '5ElTﬂ.Fr'EH‘ CBCTOIAHO.
JleMoHeTpaumy

MoTosdiexT Ha YCTAHOBKE ¢ LIMHKOBOH M1aCTHHOM,

Hcenenoranue 3akoHor BHeiHero dotoadipexra.

Ceeroano.

Conueunan datapes.

Tewma 2. Crpoedde aroma

MD,‘J.EJ'II: aroma Tomcona, OnbiTsl PC']EPI:‘]D]‘J,"[E no pacceAHHo @ -HaCTHLL ﬂJTaHCT&PEIEIR MOJe/lb dTOMA. nﬂC'I}"J'IEThI
bopa. Hanyuenue v norfoueHne (HoTOHOB NPH NEPEXOE ATOMA ¢ OAHOIO YPOBHA IHEPrHH Ha Apyroii. Buasl cnekTpos.
CrexTp ypoBHei JHEPIHH aTOMa BOAOPOJIA.

Bonnosele ceolicTra yactuil, Boauw ae bpoiina. KopnyekyaapHo-poaHOBOH JyaiHiM.

CrnoHtaHHoe BBIHVARACHHOC HETYVHCHHC,

TexHuueckHe yCTpOCTBA M MPaKTHYECKOE MPHMEHEHHE: CHEKTPAILHBIA aHAIN3 (CNEKTpOCKOn), nasep, KBAHTORBII
KOMIBHTEP.

JesmoHcTpauns

Monens onsita Pesepdopaa.

Onpenenede UTHHBI BOHBI Na3epa.

HabGntonenune nuneiiyaThix CNEKTPOB H3IYHEHHA.

Jlazep.

YueHudeckui sxcnepument, nadopatopHsie paboTsl

HaGmonenue nuHeiivaroro enekrpa.

Tewma 3. AtoMHoe aapo

TIKCMIEPUMEHTHI, JIOKAIBIBAIOUIHE CIOKHOCTE CTpoeHHA aapa. OTKPBITHE PaIHOAKTHBHOCTH. Onwitel Pesepdopna no
ONpeJeeHHKy  COoCTaBa pPaidHOaKTHBHOI®  HINYHCHHA. CroiicTea E..I'[h[’l:llﬂ—. 5ETEI—. FaMMa-HiyucHHA. Banaune
PALHOAKTHEHOCTH HA KHMBBIC OPraHH3MbL.

OTkpBITHE NPOTOHA M Helttpona, Hyknonnas monens aapa [eiizenbepra-Heanenxo. 3apaa aapa. Maccosoe uncno
sapa. Haoronel.

Anba-pacnaji. NeKTPOHHBIA H NOZHTPOHHLI GeTa-pacnan. [aMma-nanydenne. 3aKoH paJHOAKTHBHOTO pacnaja.
?Hﬁpl'”ﬂ CBHIH HVEKJIOHOB B 8pC. H..'Il'.'pllbﬂ.! CHIIBL. ﬂﬂ(tim\'l' MACChkl Aapa.

Anepuwie peakumu. Jlenenue u cHHTES aaep.



Anepueiii peaxtop. Tepmonaepubiii cuutes. [pobaeMbl M NEPENEKTHBL AAEPHOI IHEPreTHRN. DIKONOrHYECKHE ACTIEKTEI
AJNCPHOH SHEPTETHKH,

DnemeHTapHble YacTHUbl. OTKPLITHE NO3HTPOHA.

MeToas! HADMOACHHA H PErHCTPALMM 3NEMEHTAPHBIN YACTHLL,

DyHAaMEHTANLHEIE BIAUMOAEHCTBHA. EANHCTBO (PHINUecKoi KapTHHB MUpA.

Texnuueckue ycrpolcTsa M npakTHYecKoe NpUMeHEHHE: 103uMeTp, kamepa Buabcouna, anepHwil peakrop, aromHas
Gomba.

HemoncTpatmu

CHETYHK HOHH3HPYIOLMX HACTHLL.

Yuennueckuil skcnepusent, nadoparophble paboTsl

Heenenosanme tpekoe wactuu (no rorossim dotorpadmam).

Pazzaen 8. DiemenTsl acTPOHOMHH H aCTPOdHIHKHM

Dranei passutia actpoHomuu. [pukiantoe 1 MMPOBOIIPEHUECKOE 3HAUCHHE ACTPOHOMMH.

Bua 3sé€snnoro HeGa. Cozsesing, SpkHe 3BE3/bl, NIAHETh, HX BHIHMOE JIBHKEHHE.

ConHeunas cuctema,

Connue. Conneunas akrusiocts, Merounuk suweprin Connua o 38830, 3883161, MX OCHOBHBIC XAPAKTEPHCTHEM,
Jlmarpamma «cnekTpanbHblil KIAcCe — CBETHMOCTbY. 3BE3/1bl INABHOH M0CAEA0BATE/ILHOCTH. 3aBHCHMOCTL «Macea —
CBETHMOCTBY JUIA 3BE3/1 raBHOi nochenosarenbHocTH. Buyrpennee crpoenue 38€31. CoBpeMEHHBIC NPEACTABICHHA O
NPOHCXOHIACHHH H asoaoury Connua | 3831, DTansl RKHIHH 38831,

Muneunstii [lyre — nawa anaktuka. [onowenne n asuaenne Connua B Nanaktuke, Tuns ranaktuk. Paguoranakruku
H KBazapbl. Y€pHble NBIPL B AApax ranakTHK.

Beenennan. Pacimpenne Beenennoii. 3akon Xab6na. Pasberanme ranaxruk. Teopus boneworo sspeisa. Pennkrosoe
H3YHCHHE,

Macwrabuan crpykTypa Beenennoil. Metaranaktuka,

Hepewénneie npobineMbl acTPOHOMHM.

Yuenuueckne nadmonenus

Hab:monenns HeBoOpY:REHHBIM I11A30M € HCMOALIOBAHHEM KOMIMBIOTEPHBIX NPHIOKEHHI /L1A OnpeneeHHs NOA0KEHHA
HeDeCHLIX 00OLEKTOBR HA KOHKPETHYIO JaTy: OCHOBHBEIE co3Be3/ina CeBepHOro NoAyLIAPHA H APKHE 3BE3/LL.

Habmogenus s reneckon Jlyues, nnaver, Maeynoro Tyru.

Ofobwaoiee nosTopeHue

Ponb GM3MKH M ACTPOHOMHM B IKOHOMHYECKOH, TEXHOJOMMUCCKOH, COUMAnBHONH M 9THYecKkol cdepax AeATeNbHOCTH
YENOBEKA, POJib H MECTO (JHIHKH M ACTPOHOMMH B COBPEMEHHOM Hay4HOH KapTHHE MHpPa, poib (HIHYECKOH TEOpHH B
(POpMHPOBAHHH NpeCTABAEHHI O (IH3HMECKOH KapTHHe Mupa, mecto (u3nyeckod KapTHHBI MHpa B oDleM pany
COBPEMCHHBIX CCTCCTBCHHO=-HAYYHBLIX IJPC..'ICTHBJ[CHHH O MpHpOoae.

MemnpenmeTHeie cBA3H

Hayvenne kypea duznku 6azoBoro ypoBHs B || K1acce OCYIIECTBASCTCA ¢ YUETOM COACPAKATE/IBHBIX MEHKINPEAMETHBIX
CBA3EH C KYPCAMH MATEMAaTHKH, DHONOTHH, XHMHH, reorpadii U TEXHOIOIHH.

MesKnpeaMeTHBIE MOHATHA, CBAZAHHBIE C H3YYEHHEM METO/I0B HAYHHOIO NO3HAHUAT ABNEHHE, Hay HbIil (akT, rHnoTesa.
thuanueckan BeNMUNHA, 3AKOH, TEOPUA, HADNIOAEHHE, IKCNEPHMEHT, MOJRIHPOBAHHE, MOJEL, HAMEPEHHE.
MaremarHka: pellieHHe CHCTEMBI YPABHEHHI, TPHIOHOMETPHYECKHE (DYHKUMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHIeHC,
OCHOBHOE TPHIOHOMETPHMECKOE TOMAECTBO, BEKTOPLI M MX TNPOCKUMH HAa OCH KOOPAHHAT, ClIOJKCHHE BEKTOPOB,
NPOH3BOAHBIE MIEMEHTAPHLIX YHKUMI, NPHIHAKH NOLOOHA TPEYroBHHKOB, ONpPeaeeHHE NIOWALH IIOCKHX (PHryp H
o0nLéMa Ten.

BHONOIrUA: 3/IEKTPHYECKHE ABJIEHHA B JKHBOH npupoae, konebare/ibHble JBHACHHA B XHBOH NpPHPOAE, ONTHYECKHE
ABNCHHA B #HBOH npupoie. neicTBre PalHaldi HA JHBLIE OPIaHH3MbI,

XNHMHA: CTPOSHHE ATOMOB W MOJCKYJl, KPHCTAUIHYECKAas CTPYKTYpa TBEPABIX Ted, MEXaHHIMBI olpa3oBanua
KPHCTA/UIHYECKOH PelUETKH, CNEKTPAIbHBIH aHa/IH3,

leorpadms: MarHuTHBIE NOAKOCA 3eMIIH, 3Q1€HH MATHHTHBIX pya, (GOTOCHEMKA 3EMHOH MOBEPXHOCTH, MNpeicKasaHHe
AeMISTPACEHHH.

TexHoAorus: AHHHH WIEKTPONEPEIAY, NeHEPATOP MNEPEMEHHONT TOKA, MCKTPOABHIATE/Ib, HHIYKUHOHHAA Nedk, pajap,
pPAIHONPHEMHHE, TelleBH30p, anTedda, Tenedod, CBY-nevs, npoekunontsli annapat, BONOKOHHAA ONTHKA, COJHCHHAR
Garapes.



BHOCHTE KGPFCH‘!'HH-H B OEATCALHOCTE, OUEHHBATEL COOTBETCTBHE pL"'}}'JIhTﬁTUE HENAM, OLUCHHBATL ]'JHCHH
NOCNEJACTBHI JeATeNLHOCTH,

KOOPAMHMPORATL M BINOMHATE  paloTy B YCAOBHAX PEAIBHOTO, BHPTYILHOTO W KOMGHHWPOBAHHOTO
B3auUMOo/eHcTBuA;
PA3BHBATE KPCATHEHOE MBILLIEHHE NPH PELUEHHH KHIHEHHBIX Npobiem.
basoBble HeC/ie0BaTENBCKHE AEHCTRHA:

BIAJETH HAYYHOH TEPMHHONOTHEH, KAIOUEBBLIMH NOHATHAMH H METOaMH (DHINYCCKOIN HAyKH;

BJAJIETh HABBIKAMH YHEOHO-HCCICA0BATELCKOH H NPOCKTHON JeATenbHoCTH B 06aacTH (HIHKK, CNocoGHOCTBIO
H TOTOBHOCTBIO K CAMOCTOATC/ILHOMY MOHCKY METOAOR PELICHHA 3a1a4 (DHIMUECKOrO COACPKAHMA, MPHMEHEHHIO
PasTHYHBIX METOA0B NOIHAHMA;

BAALETL BHAAMH JICHTEABHOCTH [0 NOJYHMEHHIO HOBOTO 3HAHWA. €I0 MHTEpPNpeTauuH, npeodpajoBaHHio M
NPUMEHEHHIO B PAIHYHBIX YHEOHBIX CHTYALIMAX, B TOM YHC/E NPH CO3MaHMH Y4eOHBIX NPOSKTOB B 001aCTH (PHIMKH;

BEIABIATL NPHYHHHO-CICACTBCHHbIE CBA3H W AKTYAIHIHPOBATL 3a]ady, BbIUIBHIATh THIOTE3Y €€ peLueHHs,
HAXOIHTE apryMeHThl /1A IOKA3ATENLCTBA CBOHX YTBEPHAKIIEHH, 301aBaTh NAPAMETPH! H KPHTEPHH PELICHHA;

AHAIM3HPOBATH MOJYYCHHBIC B XOIC PCIICHHA 3a1a4H PE3YNBLTAThl, KPHTUYECKH OLICHHBATL HX JOCTOBEPHOCTE,
NPOrHO3HPOBATH HIMEHEHHE B HOBBIX YCIOBHAX;

CTaBHTL M hopMyanposaTh colCTBENbIE 3a0a4H B OOPA30BATENLHON AESTEILHOCTH, B TOM YHCIE NPH H3YUCHUH
thusHKm;

J1aBaTh OLEHKY HOBBIM CHTYALHAM, OLECHHBATL NPHODPETEHHBII ONBIT;

YMEThb NEPEHOCHTL 3HAHHA NO (HUIMKE B NPAKTHYECKYIO 001ACTD HHIHEACATENLHOCTH;

YMETh HHTETPHPOBAThL 3HAHWA M3 PA3HLIX NPEAMETHBIX obnacTeii;

BbIJIBUTaTh HOBbIE HAEH, NPEANATaTH OPHIHHANBHBIE NOAXOAL M PELICHUS;

CTABHTHL NPODAEMBI H 3a1a4H, JONYCKAIOUIME ATLTEPHATHBHBIE PELICHHA.

Pabota ¢ nudopmaumeii:

BJA/ICTL HABLIKAMH MOJIYYCHHS MHGOPMAUMH  (PHIHYECKOTO COACPAKAHHA M3 HMCTOMHHKOB pasHbIX THIOB,
CAMOCTOATENLHO OCYLUECTBAATE NOHCK, AHATHI, CHCTEMATHIALMID H MHTEPNPETALMIO HHPOPMALIMH PA3IHYHBIX BHIOB H
dhopm npeacTapacHUA;

OLEHHBATE JOCTOBEPHOCTE HHPOPMALLHK;

HCTIONBL30BATE CPEACTBA MH(OPMALMOHHBIX M KOMMYHHKALUHOHHBIX TEXHOMOMMH B PELUEHHH KOTHHTHBHBIX,
KOMMYHHKATHBHBIX H OPraHH3aUHOHHBIX 3a1a4 ¢ cobmogennenm TpeboBaHME IProHOMHKH, TEXHHKH 0EI0NacHOCTH,
THIHEHBI, pecypcochepeserni, NPaBoBbIX H ITHYECKHX HOPM, HOPM HH(OPMALHOHHOI Be30MacHoCTH;

CO3/1aBaTL TEKCTh! (DHIMUECKOTO COACPKAHUA B PAIIMYHBIX (opMarTax ¢ y4ETOM Ha3HAYEHHA HHPOPMALMH H
eIeBoil ayAHTopuH, BEIGHPas ONTHMANLHYIO GOPMY NPEACTABICHNS M BUIYAIHIALHH,

KoMMyHHKaTHBHBIE YHHBEPCANbHBIE YueOHble NeiicTBuA:

OCYLIECTBAATE 0DLIEHHe HA YPOKaX IHIMKH H BO BHE-YPOUHOH ACATE/ILHOCTH;

Pacrno3naBaTh NPeANOCHUIKH KOHUIMKTHBIX CHTYALHIA M CMATYaTh KOH(IHKTHI;

Pa3BEPHYTO M JIOIHYHO HAIATATE CBOIO TOYKY 3PEHHA € HCMOIBIOBAHHEM A3LIKOBBIX CPEICTE;

NOHUMATH M HCMOABL30BATH NPEHMYLILECTBA KOMAHAHOH H HHAHBHAYANLHOIH paboTbl;

BLIOHPATE TEMATHKY H MECTO/IbI COBMECTHBIX ACHCTBHH C Y4YETOM OOLUMX MHTEPECOB H BOIMOIKHOCTEH Kamaoro
WieHa KOLICKTHEA;

NPUHUMATL LM COBMECTHOH JIEATENBHOCTH, OPraHM30BLIBATL M  KOOPAHHHMPOBaTh JAEHCTBMA no eé
JOCTHIKEHHIO! COCTABNATE MJaH ASHCTBHH, pacnpeieiaTh poiH ¢ YYETOM MHEHMI YHACTHHKOB, 0DCYKAATL Pe3yAbTaAThI
COBMECTHOH paboThl;

OLEHHBATE KAYECTBO CBOCTO BKIA/AA M Ka/Oro YYacTHHKA KOMaHbl B OOLIMH pesyabTar no paspaboTaHHbIM
KPHTEPHAM;

NpelaraTh HOBBIE NPOEKTHI, OLEHHBATL HAEH C [O3MLUHH HOBH3HBL, OPHIHHAILHOCTH, MPAKTHUYECKOH
IHAYHMOCTH;

OCYLIECTB/IATE MOIHTHBHOE CTPATErHYECKOE MOBEISHHE B PaiIMYHBIX CHTYAUMAX, NPOABIATL TBOPYECTBO M
poobpaxeHne, ObITh HHHLHATHBHBIM.

P'EI"}".TIHTHBHI:-IE YHHBCPCAIBHLIC }-"-ICEPHJ:.!E ACHCTBHA
CEM{JOPFEH H3ALHH?



JIAHUPYEMBIE PE3VJILTATBI OCBOEHWUS [1POIPAMMBI MO ®H3HKE HA YPOBHE CPEJIHEIO
OBLHEIO OBPA3OBAHMA

Ocsoenue yueGuoro npeamera «®@uinkan ua YpoBHe cpearero obwero obpazosanus (Gasoswii yposenn)
AOKHO ODECNEHHTE JIOCTHIKCHHE CAEAYIOUWMX JTHUHOCTHBIX, METanpeIMETHBIX H NPEAMETHBIX O0pa3OBATENLHBIX
PE3VALTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JlnunocTheie  pesyawratel  ocBOCHHA yueOHoro npeamera «MDMINKa»  A0MKHBI OTPAKATE TOTOBHOCTE M
CnocobHOCTL OOYYAKOWMACH PYKOBOACTRBOBATHLCS chopMHpOBAHHOI BHYTPCHHEH NOZHUMENH THYHOCTH, CHCTEMOI
HEHHOCTHRIX GPHEHTEIIHE. NO3HTHRHBIX BHYVTPEHHHX }ﬁCMEIHIﬁ‘ COOTRETCTBYIOILMX TPAIHUHOHHBIM  LEHHOCTAM
POCCHHCKOro 0BLIECTBA, PACIIMPEHHE HKHIHEHHORO ONBITA H ONBITA ACATEABHOCTH B MPOLECCE PEATHIALNN OCHOBHBIX
HANPABICHHH BOCTIHTATENLHON A€ATENBHOCTH, B TOM YHC/IE B HACTH:

1) rpasaanckoro BocnuTanusa:

CHOPMHPOBAHHOCTE  IPAMIAHCKON  MOIMLLMM 00yualolIerocs  KAK  AKTHBHOIO W OTBETCTBEHHOIO  UieHd
poccHiickoro obecTea;

MPHHATHE TPAJAHLHOHHBLIX obLeYeoBeYECKHX FYMAHHCTHHECKHX H ACMORPATHHYCCKHX LUeHHOCTEH;

FOTOBHOCTE  BECTH COBMCCTHYIY  [CATCIBHOCTE B HHTEpEeCax IMPaAIanCKOro L'FEIJECCTB-H. YHACTBOBATL B
camoynpapieHun B o0pasoBaTebHON OpraHMIaLnm;

YMEHHE BIaHMOACHCTBOBATE C COLMATLHBIMH HHCTHTYTAMM B COOTBETCTRBHH C MX QYHKUHAMH H HAZHAYEHHEM;

FOTOBHOCTE K IYMAHUTAPHOH M BONOHTEPCKON NEATENBHOCTH;

2) NaTPHOTHHECKOTO BOCIHTAHMA:

cPOPMHPOBAHHOCTE POCCHITCKOI MPAKIANCKONH HASHTHYHOCTH, NaTpHOTHIMA;

LUEHHOCTHOC OTHOLIEHHE K MOCYIAPCTREHHBIM CHMBOMAM, 10CTHKEHHAM POCCHITCKHX YuEHMX B 00NacTH gu3nkn
H TEXHHKH,

3) AYXOBHO-HPABCTBEHHOIO BOCTIHTAHHA:

C{PDPMHPDBEHHDCTE.- HPABCTEBECHHOID COTHAHMA, ITHYCCKOrO NOBEIEHHA;

CMOCOOHOCTL  OLEHHBATL CHTYAUMIO M NPHHUMATH OCO3HAHHBIE PElIeHHA, OPHEHTHPYACE HA MOPAIbHO-
HPaBCTBEHHBIC HOPMEL H LIEHHOCTH, B TOM YHC/IE B AEATENBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJAJA B NOCTPORHUE YCTOHYHBOrO DYayLIETo;

4) FCTeTHYECKOrD BOCIIHTAHMA:

JCTETHHECKOE OTHOLUEHHE K MHPY, BEJIWYAA 3CTETHKY HAYYHOIO TBOPHECTRA, NPHCYLLEro iM3Hyeckoil Hayke;

3) TPYIOBOTO BOCNHTAHMA:

HHTEPEC K pasinyHeiM cepaM NpoecCHOHANLHOH EATENLHOCTH, B TOM YHCAE CBA3AHHBIM ¢ (H3IHKOH M
TEXHHKOH, YMEHHE COBEPLIATL OCOIHAHHEIT BRIGOP Oyayluel npoeccHi M Pealn3OBLIBATE COBCTBEHHBIC KHIHCHHBIC
MaaHb;

FOTOBHOCTL M cnocobHocTh Kk obpasoBannio M camooGpazoBanuio B 00nacTH (MIMKH HA NPOTSHEHHH Beeii
HHIHM;

) IKOMOPHYECKOro BOCTHTAHMA:

CE;JCIPMHPGBEHHGCTI; IKONOTHHECKOH KE¥/ILTYPbI, CCOTHAHHE raobansHoro XAPAKTEPA 2RKOJIOIHMCCKHX I'IPUGH{?M:

MIAHHPOBAHHE M OCYLUECTBICHHE JCHCTEHH B OKpYRKalOWEH Cpele HAa OCHOBE 3HaHMA uenell ycToiuMsoro
Pa3sBHTHA Ye/lOBEYECTBa,

PACIIHPEHHE ONBITA CATENBHOCTH IKOJI0THYECKOH HANPABICHHOCTH HAa OCHOBE HMEIOLIMXCA 3HAHHH no du3HKe;

7) UEHHOCTH HAYYHOIO NO3IHAHMA:

CHOpMHPOBAHHOCTE MHPOBO3IPEHMA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHID PA3BHTHA (PHIHYECKOH HAVKH;

OCOIHAHHE UEHHOCTH Hﬂ}"!HOﬁ JEATEILHOCTH, TOTOBHOCTE B nponecce HIVHEHHA CIJH'&HI{H OCYVIECTRIATL
MPOCKTHYID H HCCIEAOBATCIBCKYH) NEATCNBHOCTL HHAHBHAYAILHO H B IpYNNe,

METATIPEJIMETHBIE PE3YJIBTATEI
[No3nasartenniibie YHUBEPCANbHbIC yueOHble AeHCTRUS
Bazosele noruveckue gefcrems:

CAMOCTOATENLHO (POPMYAHPOBATL H AKTYAIHIHPOBATH NPOGJIEMY, PACCMATPHBATL €& BCECTOPOHHE;

anpeiclidaTh UeIH JeATeLHOCTH, Ta0aBaTh NApaMeTphl H KPHTCPHH HX JOCTHACHHA,

BLIABIATE 3AKOHOMEPHOCTH H MPOTHROPCYHA B paccMaTpPHBEACMbIX (L?HSH'-IGCKHX ABIEHHAXS

pazpaﬁarhma'rb IJTaH pellcHHA IlpUﬁ.ﬂEMb[ Cc }"{E’I‘L’JM dHATH3A MMCHOLIHXCA MaTEPHANbHLIX H HEMATCPHANLHKIX
pecypcos;



CAMOCTOATEILHO OCYLECTRIATE NO3HABATE/ILHYIO AEATEAbHOCTh B 00NACTH (M3HKH M ACTPOHOMHM, BLISBIATH
NpoG/IeMbl, CTABHTSL 1 OPMYIHPOBATE COBCTBEHHBIC 3A1AMM:

CAMOCTOATENBHO  COCTABAATL IU1AH  PEIIEHHA PACUETHBIX M KAYECTBEHHBIX 33724, TAAH  BbINOJHEHHS
npaKkTHYecKoR paboTsl ¢ YHETOM HMEIOLLMXCA PecypeoB, cOBCTBEHHBIX BOIMOKHOCTEH H NpeanouTeHH;

AaBaTh OLUEHKY HOBBIM CHTYALIHAM;

PACIIHPATL PAMKH Y4eOHOIO NpeaMeTa Ha OCHOBE JTHYHLIX NpeanovTeHuit;

Jefath 0CO3HAHHLIH BLIBOP, apryMEHTHPOBATE ero, GpaThk Ha ced OTBETCTBEHHOCTD 3a peLLEHHE;

OUEHHBATE NPHODPCTEHHBIR OnNBIT,

CnocobeTBoBaTL (HOPMHPOBAHHID M NPOABACHHIO PYAHUMK B 00NACTH (PU3HKH, NIOCTOSHHO NOBBLILATE CBOH
0DPA’oBaTENLHEI H KYILTYPHBI YpOBEH.

CaMOKOHTPOIb, IMOUMOHANLHDI HHTEANCKT:

JAaBdATh  OUCHKY HOBBIM CHTYaUHAM, BHOCHTL KOPPCKTHEEL B  JEATENLHOCTE, OUCHHBATL COOTBETCTBHE
PE3VIALTATOR LIETAM;

BNAJETh HABBIKAMM NMOIHABATENBHOH pchE'IﬂKCHH Rk OCOIHAHHA COBCPIUACMBIN NeHCTBMIH M MBICTHTELHBIX
POLECCOR, HX PE3YNLTATOB H OCHOBAHMIL;

HCMONB3OBATE NPUEMBI PeIEKCHI 15 OUEHKH CHTYALHH, BBIGOPA BEPHOIO PELIEHHA;

YMETE OUCHHBATE PHCKEH H CBOCBPEMEHHO MPHHHMATD PEIHEHHA N0 HX CHHAKCHHID;

NMPHHHMATE MOTHBR] H APTYMEHTHI APYTHX NP AHANK3IE PEIYILTATOR NeATENBHOCTH;

NPHHAMATE ceDd, NOHUMAaA CBOH HEAOCTATKH M I0CTOMHCTBRA;

NMPHIHMATE MOTHBED H APIYMEHTHL APYIHX NPH aHanu3Ie PEIVILTATOR ACATCNLHOCTH,

NpPH3HABATE CROE NIPABO H NPaBo APYIHx HA OLIHGKH,

B npouecce nocTikeHHs IHUHOCTHBIX PE3yLTATOR OCBOCHHA nporpaMMel 1o fiM3MKe AN YPOEHA CPe/IHEro
obuero  ofpazoBaHua Y  OOYHAIOWMXCA  COBEPLICHCTBYETCA  IMOLMOHANBHBIE  HHTENNEKT, npeanonaratwumi
CHOPMHPOBAHHOCTD:

CAMOCOZHAHHA, BEIOYAIOIMETO CNOCOOHOCTE NMOHHMATE CBOE IMOUHOHATIBHOC COCTOAHHE, BHACTL HANPABICHHA
Pa3BHTHA CODCTBEHHON IMOLMOHANBLHOMN Cephl, ObiTh YBEPEHHBIM B cebe;

CAMOPCTYIHPOBAHHA, BEIIOYAIOLIErD CAMOKOHTPOb, ¥YMCHHE NPHHHMATE OTBETCTBEHHOCTL 34 CBOE MOBEACHHE,
CNOCODHOCTL A0aNTHPOBATECH K IMOLHOHANLHBIM H3MEHEHHAM H NPOABIATE I'HﬁK{JUTh, DI OTEPLITLIM HOBOMY,

H-H}"I'PEIII-IEF! MOTHBALIMH,  BEJIOMAKOLLIEH CTpeMIACHHE K NOCTHMCHHID LETH W YCNEXY, ONTHMH3IM,
HHHUHATHBHOCTh, YMEHHE ,EEEﬁCTBOHﬂTIh HCXO/04 H3 CBOHX BU'J-M(JH{HDCTEﬁ; '

IMITATHH, BKJIIO‘-H]IULLI.Eﬁ CIIDCﬂﬁHUCTh MNOHHUMATE IMOUHOHAIBHOE COCTOAHHE APYTHX, YYHTHRIEATHE C€ro npH
OCYUIECTBIEHHH 001EHNS, CNOCOBHOCTL K COMYBCTBHIO H CONEPEKHBAHMIO;

COUHANTBHEIX. HABLIKOB, BEIHYMARMLIHX cnocodHoCTs BLICTPAHBATE OTHOLIEHHA C APYTHMH JIHIBMH, '.iﬂﬁ[]THThC!-I.
NPOABRIATE HHTEPEC H PapetaTh KOHQUIMKT LI,

[MTPEJIMETHBIE PE3VJILTATBI

K konuy oOyuenua B 10 knacce npeamersbie pesyabtathl Ha 0a3oBoM  YPOBHE JOJKHBI  OTPaykaTh
CPOPMHUPOBAHHOCTE ¥ 00YHAIOLIMXCH YMEHHIT:

JAEMOHCTPHPOBATE HA NPUMEPAX PONTL H MECTO (H3HKH B (HOPMHPOBAHHH COBPEMEHHOMN HayYHOH KapTHHBI MUpa,
B PA3BHTHH COBPEMEHHONH TEXHHKH M TEXHOIOTHIL, B NPAKTHYECKOH AeATEILHOCTH NHoaeil;

YUHTBLIBATE FPAHHLIED NPUMCHEHHA H3YVHEHHBIX EI]HEHIIECRH.V. h-tﬂ,-'l&ﬂﬂﬁ: MATEPHATEHAR TOYKA, HHCPIHANLHAA
cuctema otcuéra, abcomoTHo TBEpIOE Teno, WAEANbHBIH ra3, MOJEIH CTPOCHHMA Fa30B, HHAKOCTEH W TBEPABIX T,
TOUEUHBIH 3NCKTPHUECKHI 3apA NPH pelleHHH (H3IHYECKHX 3a1au;

PACOZHABATE Li}H'J-H‘-iEL‘KHE ABJICHHA {HPDL{EL‘CH] H ODBACHATE HX HA OCHOBE 3AKOHOB MEXAHHKH, MOACKYIAPHO-
KHHETHYECKOH TEOPHH CTPOCHHA BELIECTBA H WIEKTPOAHHAMMKH. pABHOMCPHOC W PABHOYCKOPCHHOC ﬂpﬂﬂ-‘lﬂﬂHHﬂﬂHﬂ&
IBMMEHHE, CRODOAHOE nNajgeHue Ten., IABHMKEHHE Mo OKPYAHOCTH, HHEPLIMA, BIaHMOAcHCTEBHE Ten, J'le]r'ifb}"‘iHH,
OpoyHOBCKOE JIBMKEHWE, CTPOCHME MHHAKOCTEH W TBEPALIX Ten, H3MeHeHue o0néMa Tel NPH  HACPEBAHHH
{UX.IIH}KHEHHH}, TEMNOBOC PABHOBCCHE, HCNAPCHHE, KOHICHCALHWA, MJIABIIEHHE, EPHCTALIHIALHA, KHITEHHE, BIAMHOCTh
BOZAYNA, NOBLILISHHE NABJICHHA rasa IPH Cro HArpesaiHie B 3aKpeITOM COCYIe, CBATL MEHOY NapaMeTpamMi COCTOAHHA
rasa B H30NpoLECCax, AMEKTPH3ALMA TEN, B3AHMOACHCTEHE 3apHIl0B;

OIMHCEIBATE MCXAHHYECKOE NBHMEHHE, HCMONb3IVA l.'E’!H:iH‘{ECKHC BEIHYHHBE KOOPIAHHATA, NYTh, NEPEMEILEHHE,
CROPOCTL,  ¥CROPCHHE, Macca Told, CHia, MMNOYALC Tenld, KHHCTHYCCKAA JHCPIHA, NOTCHUHANBHAR JHCPIHA,
MEXAHHYCCKAR paﬁcm, MEXAHHUCCKAN MOWHOCTL, [PH ONHCAHHH  NPABEHILHO TPAKTOBATL {IJHHH'-IEC}{HE CMEICT
HCNOJIB3YEMBIX BETHYHH, MX O003HAYCHHA W CAMHMLIBI, HAXOAMTL (JOPMYJIbI, CBAILIBAIOUIME JaHHYIO (H3IHYECKYIO
BEJIHUMHY C JIPYIHMH BETHYHHAMM,



OMHCBIBATE H3VHCHHRIC TCILNIOBLIS CBOMCTBA TEN H TEIUIOBLIE ABJICHHA, HCMOAL3YVA E‘]THHHHL‘CKHC BCJIHYHH B
JAABJICHHE raia, TeMmnepaTypa, CpPC/IHAA KHHCTHYCCKAA JHCprya XAOTHYSCKOIO JABHAMCHHA MOJICKY,
CPCAHCKBAAPATHYHAR CKOPOCTL MONEKYJL, KOJIMYECTBO TEIUIOTEIL, BHYTPEHHAS 3Heprua, pabora rasa, koadibuument
NONEIHOMD JEHCTBHA TENNOBOTO JABHIATENA, NpH ONHCAHHH NPABHALHO TRPAKTOBATE ¢H3H'—Iﬂﬂiﬂlifl CMBICT HCMOABIYVEMbIN
BEAHYMH, HX 0003HAYEHHS W AHHHLBL, HAXOAHTE (OPMYJIBI, CBAILIBAIOLIHE AAHHYIO (IHINYECKYIO BENHUHHY C IPYTHMH
BEIIHUMHAM!

ONMHCBIBATE HIVHEHHBIC MICKTPHYECKHE CBOHCTEA BCICCTBA H MNICKTPHYCCKHE ABJICHHA {ﬂp(}llﬁCChl}. HCIMMIBIYA
(pU3HYECKHE BEAHYMHBL ICKTPHYECKHMIl 3apA/l, JNCKTPHYECKOE NOJe, HANPAKEHHOCTL MOH, NOTEHLMAN, PA3HOCTH
NOTEHUHANOB, NPH ONHCAHMH NPABHILHO TPAKTOBATE (PHIHYECKHIT CMBIC HCNOAB3YEMBIX BEIHYHH, HX 0DO3HAYEHHS H
CAMHHULEL YKAIBIBATH (POPMYIbI, CBAZBIBAOLME JaHHYIO (PH3NUECKYIO BEAHUMHY C APYTHMH BEIHUHHAMM,

AHLIHIHPOBATL {'IIH?-H'-ICL"KHE MpoUecchl H ABJICHHHA, HCNOJILIYA lEtJH'in'-[ECHHE JAKOHBI H MPHHLKILEL 33KOH
seemuproro tarotenud, I 11w 111 sakons HeloTona, 3akoH coxpaHeHus MexXaHHUeckoil 3HepruM, 3aK0H COXpaHEHHs
HMOYIBCA, MPHALKN CYTIEPNOIHLMH  CHI, NPHHLHIT PABHOMPABHA HHEPUHANBHLIX CHCTEM oTeuéTa, MOIEK YT PHO-
KEHHETHHECKYHY TCOPHIO CTPOCHHA BEILIECTRA, IA0OBLIE TAKOHLI, CRHIL CPE..'J.HEﬁ KHHETHYECKOH JHEPIrHH TCNIQBOTO
ABHACHHA  MOICKYI  C© abconoTHOH TEMI!CP&'I'}-‘[:J{}F!, l'u:pub:ﬁ FAKOH  TePMOAHHAMHKH, 3daKO0H COXpaHeHHA
WIEKTPHYECKOO 3apaia, 3akoH Ky1oHa, npH 5TOM paiiHuaTh cloBecHYIO (JOPMYIHPOBKY 3aKOHA, €r0 MATEMATHUYECKOE
BBIPAMEHHE H YCIOBHA (rpaHnLbl, 00NacTH) NPHMEHHMOCTH;

OOBACHATH OCHOBHBIE NPHHLMIMEI JASACTBHA MALMH, NPHBOPOB H TEXHHYMECKHX YCTPOHCTB; pasiHyaTh YCIOBHA
Hx DezonacHoro HCMONB3OBAHHA B HGBCE}.I,HEBHDH AHIHH,

BBIMOTHATE JKCNCPHMEHTH! MO HCCAEA0BAHHID ¢H3H‘{¢CKHH ABJEHHH M Npoueccon ¢ HCNOILIOBAHHEM NPAMBIX H
KOCBEHHBIN H3MEPEHHH, NpH 3TOM (GopMyaHpoBaTsL npobacmy/3anayy W runotesy yuebHoro skecnepumenTa, cobHparth
VCTAHOBRY H3 NPENOKEHHOTD t'!ﬁﬂl'-l}'ﬂ,{)t!aHHH. NMPOBOIAHTE ONBIT H (.bU[]M}"J]H]JUH-E’I'I'h BEIBO L,

OCYILECTRIATE MPAMbIE H KOCBCHHLIC HIMCPCHHA [I)HSH‘H‘:‘.?HHN BCJIHYHH, [pH 3TOM BHEH]}&TI: ONTHMAIbHbI
Cnocod HIMEPEHHA M UCTIONL30BATE H3BECTHBIC METO/IbI OLIEHKH NOIPEILIHOCTEH H3MEPEHMI;

HCCIC/I0BATE 3ABHCHMOCTH MEKILY (PH3MYECKHMMH BEJIHYMHAMM C HMCMOJB30OBAHHEM NPAMBIX MIMEPEHHH, npw
3TOM KOHCTPYMPOBATE YCTAHOBKY. (DMKCHPOBATHL PE3YILTATHI NOAYYEHHON 3aBHCHMOCTH (DH3HUYECKHX BEIHYHMH B BHJE
Tﬂﬁll“ll H I'FRLL!HKUH. AC/IATh BRIBOAL! MO PEIVILTATAM HCCAEIO0BAHHA,

cobmonare npasuna 6E30NACHOTO TPYAA NPH NPOBEACHHH HMCCAEI0BAHHI B paMKax yueOHOro aKcrnepHMeHTa,
y4eOHO-HCCACA0BATENLCKOH W NPOCKTHON  AEATENBHOCTH ¢ MCNONB30BAHHCM  HIMEPHTENbHBIX  YCTPOHCTE H
NadopaTopHoro ebopy10BaHMA;

pewarth pacu€THble 3a1a4M C ABHO 3AJaHHOH (HIHYECKOH MOAENBIO, HCNOAL3YA (PHIHUECKHE 3JAKOHbI W
MPHHLKML]L, HA OCHOBE aHAIH3A YCI0BHA 3a1a4u BuIOHpaTh (PH3MYECKYIO MOE/b, BLIACAT (PUIHYECKHE BEIHYHHLI H
(opmynbl, HeoOXoAHMBIE ANA ef pewieHHs, NPOBOJHTL PacyEéThl H OLEHHBATL PEAILHOCTL NOAYYEHHOTO 3HAYEHHSA
(PHIHHECKOR BENHMHHBI

PelIaTh KAYMECTBEHHLIC 3a1a4H: BLICTPAHBATE IOMHYECKH HEMPOTHBOPEHHBYHDY LCNOYRY pElCU}"H{,LI.L"HHﬁ c Uﬂﬁpﬁﬁ
HA HIYHEHHBIC 3AK0OHBL, 3KOHOMEPHOCTH H {IIH'}H‘IECKHH HBJICHHAS

HCMNONLIOBATE PH PEIICHHH chﬁm.rx jajlad  COBpPEMCHHBIC HHq}DpMﬂuHDHHHE TEXHONOIHHY  JINA NMOHCKa,
CTPYKTYPHPOBAHHA, HHTCPNPCTALHM W NPeJICTABRISHHAA }"-IUGHOE H Hﬂ}"HHO-I‘JL‘.III}'J]ﬂpHOﬁ HH{prMﬂL{HH. I'IUII}"-IL'III!Uﬁ H3
PAITHYHBIX HETOYHHKEOR, KPHTHHECKH AHAIH3HPOBATL NOAYHAEMYIO HHopMaLIHID,

NPHEOJHTE NPHMEPB BKIAAA POCCHACKHX M 3apyDeKHBIX YYEHBIX-DHIMKOB B PaiBMTHE HAYKH, ODBACHEHHE
NPOUECCOB OKPYHAIOIETD MHPA, B PAZBHTHE TEXHHKH H TEXHONOTHIA;

HCMOALIOBATEL TCOPETHYCCKHE THAHHA MO ¢H3HI¢E B MOBCEAHEBHOH MM3IHH 104 odecneuyeHHa 0e30NacHOCTH npy
ofpalieHun ¢ npuBopaMu M TEXHHYECKHMMH YCTPOHCTBAMH, JUIA COXPAHEHHA 310pOBLA W CODMIOACHHS HOPM
IKOJNOHUECKOID NOBEACHHA B OKpYKaloweii cpeae;

Fﬂﬁﬂ'rﬂ'rh B IpyIe ¢ BbINOJAHCHHCM  PasfiHYHbIX  COUHATbHBIX p{!.‘lﬁﬁ. MNAHHPOBATL FHEIHT}-' rpyibl,
PAUHOHATBHO PACPeICIATh ODABAHHOCTH M MIAHHPOBATE JACATENBHOCTE B HECTAHJAPTHRIX CHTYAUHAX, A0CKBATHO
OLEHUBATH BKAAJL KAKA0TO W3 YYACTHHKOB 'PYNNBl B PEUIEHHE paccMaTpHBaemoil npobaemel,

K kouuy obydenwa B 11 Kaacce npeamerHbie pesyibTaTel Ha 0a30BOM  YpPOBHE [O/UKHBI OTPakaTh
ChOPMHPOBAHHOCTE Y 00YHAIOLIMXCA YMEHHIT:

AEMOHCTPHPOBATE HA NMPHMEPAX poJik B MECTO (bH'SHh?H B fl'.l{}pMHpﬂHEHHH CDBPEMEHHGﬁ HEI}"‘-I'HOE KAPTHHBLI MHpa,
B PA3BHTHH CDB]‘JEMEEIHGﬁ TEXHHKH H TEXHOAOrHiA, B IIPHEFI'HHECKG!\:[ ACATC/IEHOCTH J'Ilﬂjl,Eﬁ, UeNOCTHOCTE H CAHHCTBO
thr3HdeCKOH KapTHHBL MHpPA;



}-’“HTE;IBH.TE TPAHHLEL TIPUMEHCHHA HIYUEHHBIX (DUIMHECKHX MOAENEH: TOUEUHBIH AMEKTPHUECKHil 3apaa, ayy
CBETA, TOYEHHBIH HCTOMHHK CBeTa, AAEPHAR MOJeNb aTOMd, HYKJIOHHAA MOAENb ATOMHOTO A/pa NPH PELUCHHM
hH3HUeCKHY 2a0ay;

pacnosHaBaTh (uanueckue ABIeHM (npouecchl) W OGBLACHATL HX HA OCHOBE 3AKOHOB WMEKTPOAHHAMHEHR ¢
KBAHTOBOH (PMIMKH: 2IEKTPHMECKAR NPOBOIMMOCT, TCIUIOBOE, CBETOBOE, XHMMUYCCKOE, MAIHHMTHOE ACHCTBHA TOKa,
B3AUMO/ICHCTBHE MArHHTOB, MICKTPOMATHHTHAA MHAYKUMA, A€HCTBME MArHMTHOrO MOJA HA NPOBOAMHK C TOKOM M
ABHAYLMACA 3aPAN, MEKTPOMATHHTHLIC KOAEOAHHA W BOIHBI, NPAMOJHHEHOE PACTPOCTPAHEHHE CBETA, OTPAMKCHHE,
npefioMieHue, HHTepdepeHuna, AMPPakuMs W NONAPH3AUNA CBETA, JMCTepeHa ceeta, (OTOIIEKTpHYCCKHI ekt
(poTodhhext), creTOBOC NABAEHHE, BOZHMKHOBCHME NHMHEHYATOrO CNEKTPA ATOMA BOJOPOLA, €CTECTBEHHAd M
HCKYCCTBENHAA PAHOARTHBHOCTE,

ONMHCBIBATL  H3YYEHHBIE CBOHCTBA BeulecTBa (INEKTPHUECKHE, MArHHTHBIE, ONTHYECKHE, WIEKTPHYECKYIO
NPOBOAHMOCTE Pa3fIMYHBIX CPEd) H 3/IEKTPOMAIHHTHEIE ABJIEHHA (NPOLECCH), HCTIONLIVA (JHIHUECKHE BENHUMHBL
MEKTPHUCCKHH  3apajl, CHIA TOKA, WIEKTPHYECKOE HANPAKEHHE, IEKTPHYECKOE CONPOTHBICHHE, PasHOCTD
NOTEHLUHAN0B, SAEKTPOABHAYIAA cHaa, paDoTa TOKA. MHAYKUMA MarHWTHOTO nond, cuna Amnepa, cuna Jlopenua,
HHAYKTHBHOCTE KATYLIKH, 3HEPIHA MICKTPHYECKOrD M MarHHTHOro nojdei, nepuon W vactora konebanuid B
KONCOATENBHOM KOHTYPE, 3apa/l M CHIA TOKA B NPOLECCe rapMOHHYECKHX 1eKTPOMArHHTHLIX Konebanuii, dokycHoe
PAcCTOAHHE W ONTHYECKAA CHIIA JIMH3bl. NPH ONHCAHHH NPABHILHO TPAKTOBATH (DHIMYECKHA CMBLICT HCNOIBIVEMBIX
BE/IHYMH, MX O0O0IHAYEHMS M €IMHHLBI, YKa3piBaTh (DOPMY/bLI, CBAILIBAIOLUIME JAHHYIO (HIHHECKYIO BEIHHHHY C
IPYTHMH BEAHYHMHAMM;

OMHCBIBATE W3YHEHHBIC KBAHTOBLIC ABJACHHA M NPOLECCHl, HCMONb3YA (HIMUECKHE BEIHMHMHBL CKOPOCTh
CKTPOMATHHTHBIX BOJH, JUTHHA BOIHBI M 4ACTOTA CBETA, IHEPIHA H HMITYILC (POTOHA, NEPHO NOAYPACHAa, IHEPrHA
CBAIH aTOMHBEIX AJCP, NPH ONHCAHHH NPABHIBHO TPAKTOBATL (MIMYUECKMIl CMBLICT MCMONBAVEMBIX BEIHYMH, HX
0003HAUECHHA M CAMHMULL, YKA3bIBATH (OPMYJILL, CBAILIBAIOWME AaHHYIO (HIHYECKYIO BEIMYHHY C JAPYTHMH
BETHYHHAMM, BLIYHCIIATE 3HAYCHHE (IHINYCCKOH BENHYHHLL,

AHANIM3HPOBATE (PHIHYECKHE NPOLECCH W ABIEHHA, HCNONL3YA (PUIHYECKHE 3AKOHBI H NPHHLMMLL 3akoH Oma,
3AKOHBI  NOCHEA0BATE/ILHONO W NAPANIENLHOTO COEAMHEHHMA MNPOBOAHHKOB, 3akoH J[lxoviaa—JleHua, 3akoH
EKTPOMATHHTHON HHAYKUMH, 32KOH NPAMOIMHEHHOTO PACNPOCTPAHEHHS CBETA, 3AKOHBI OTPAKEHHA CBETA, 3AKOHLI
NPeloOMICHHA CBeTa, YpaBHeHde Dinwrelina ana doroafuperra, 39K0H COXPAHEHHS IHCPIHH, 3AKOH COXpaHeHus
HMITYJILCA, 3AKOH COXPAHEHHS MEKTPHYECKOro 3apa/ia, 3aKOH COXPaHEeHHA MaccoBOro uMcia, noctynarel bopa, 3akou
PALHOAKTHEHOTO PACHIALA, NIPH HTOM PATIHYATE CAOBECHYIO (JOPMYIHPOBKY 20K0HA, €0 MATEMATHHECKOE BblPAMEHHE H
YCA0BHA (rpasHibpl, 000acTH) NPHMEHHMOCTH;

ONpEAEIATL HANPABICHHE BEKTOPA MHAYKUHH MArdHHTHOrO 108 NPOBOAHMKA C TOKOM, CHIbBI AMNEpa M CHIIbI
Jlopenua;

CTPOHTL H ONHCLIBATL H300PAKEHHE, CO3IABAEMOE MTOCKHM 3EPKATOM, TOHKOH JHH30/;

BBIMONHATE IKCNEPUMEHTBI N0 HECAEI0BAHHED (DHIHUECKHX ABJTEHHH W NPOLECCOB ¢ HCNONIBIOBAHHEM NPAMBIX H
KOCBCHHBIX MIMEpeHHIi: npu 3ToM (opMyaHpoBaTe npodaeMy/3aaqy M runotesy yuefHOro skenepuMenTa, cobHpath
YCTAHOBKY M3 NPEI0AKEHHOr0 000py10BaHHA, NPOBOANTE ONBIT H (POPMYJIHPOBATE BBIBO/IKI;

OCYIECTRBAATE NPAMBIE H KOCBEHHBIE H3IMEPeHHA (PH3IHYECKHX BENHYHH, NMPH 3TOM BbIOHPATE ONTHMAILHBIH
cnocod HIMEPEHHA W HCNONL3DBATL H3BECTHLIE METO/IbI OLEHKH NOTPELLHOCTENR H3MEPEHH;

HCCNE0BATE  BABHCHMMOCTH  (DHZHMYECKHN  BEIHYMH €  MCNONBL3IOBAHHEM [IPAMBIX  H3MEPeHMIl: npH 3ToM
KOHCTPYHPOBaTH YCTAHOBKY, (JHKCHpOBaThL PE3y/bTaThl MONYMEHHOH 3aBHCHMOCTH (PHIHMECKMX BEAHYMH B BHIC
TabaHL W rpatPHKOB, J1enaTh BHIBOB! NO PE3YILTATAM HCCIEIOBAHHA,

cobnoaate npasuia 0e30NacHOro TPY/a NPH NPOBEICHHH HCCIEA0BAHMI B paMKax y4eOHOro KCnepHMeHTa,
Y4eDHO-HCCIeIoBATENLCKOH W NPOEKTHOH  JAEATENBHOCTH C©  HCNONLIOBAHHEM HIMEPHTC/BHLIX YCTPOHCTE M
nabopatopHoro obopyaoBanms;

peliars pacuéTHbIE 3aJauM C ABHO 3aJaHHON (M3MMECKOH MOJENbIO, HCNOAb3YA (HIHYECKHE 3AKOHBI M
NPHHLHIEL, HA OCHOBE AHAIH3A YCIOBHA 3a]a4M BeIOHPaTh (JMIHUECKYIO MOJENE, BRIACNATE (PHIHHECKHE BETHYHHBL W
dpopMyibl, HEOOXOAHMBIE 1A €€ pellleHHA, NPOBOAHTE PacqEThl H OLEHHBATE PEANLHOCTB MOJYHEHHOIO 3HAYCHMA
thuzHHECKOH BENHYHHBI,

pellaTh KAYECTBEHHBIE 334K BLICTPAHBATE NOTHYECKH HEMPOTHEOPEUHBYHD LIEMOYKY PACCYAACHHA ¢ ONOpoi
HA HIYYEHHBIE JAKOHBI, 3AKOHOMEPHOCTH H (DH3IHUECKHE ABICHHA]

HCNONL30BATE NPH pelleHHd yueDHBLIX 3a1a4 COBPEMEHHBIE HH(POPMALMOHHBIE TEXHOAOMHH N8 TOMCKA,
CTPYKTYPHPOBAHHA, HHTEPNPETALMH H NIPEACTaB/IeHH Y4eOHOH U HAYUHO-NIOMYASPHOH HHPOPMALIHK, MOJYHEHHOH W3
pa3IMYHBIX HCTOMHHKOR, KPHTHHECKH AHANHIMPOBATE NOAYMAEMYID HHOPMALIHIO,



OOBACHATE MPHHLMILI JCHCTBHA MAWWH, NPUOOPOB M TEXHHYECKHMX VCTPOICTE, PasnuuaTh YCJIOBHA MX
DEI0NACHOTO MCNOTBIOBAHHA B [IOBCEAHEBHON HHIHM,

NPHBOJIMTH TIPUMEPhI BKIALA POCCHHCKUX M 3apy0eAHBIX YUEHBIN-(DHIMKOB B PAIBHTHE HAYKH, B OOBLACHCHME
NPOUECCOB OKPYAKAIOWIETO MHPA, B PA3BHTHE TEXHHKH W TEXHOIOTHI;

HCMMWILIOBATE TEOPETHHECKHE 3IHAHMA 1O LI}H'J-HKE B NOBCEAHEBHOH HMHIHH AR Dﬁﬂcnﬂ'qﬂHHﬁ DezonacHocTH MpH
obpauileHun ¢ NpubOpaMM M TEXHHHECKMMH YCTPOICTBAMM, /14 COXPAHEHMS 370pOBbA M COBMIONEHHA HOPM
IKOJIOMHYECKOrO NOBEACHHA B OKPYKaloWei cpee;

paboTaTh B TIpynne c BHINOJIHCHHEM PAIIHYHBIX  COUMANEBHBIX  POACH, [AHHPOBaTL padoTy Py,
PAUHOHATBHO pacnpeiaciamTh ODAZAHHOCTH M MAMAHHPOBATE JEATCILHOCTE B HECTAHIAPTHERIX CHTYALIHAX, AJICKBATHO
OLCHHBATE BRI KLKI0T0 M3 YHACTHHKOB FPYNNbl B PELICHHE paccMaTpueaemoil npobaemsl.
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(undposwie)
olpazoBaTe/ ILHBIC
pecypebi

bubtauoreka [JOK
https://m.edsoo.ru/TEH L bI72

bubmuorera LIOK
https://m.cdsoo.ru/TH4 1b172

butanorexa [[OK

bBubanoreka [JOK

https://m.edsoo.ru/7f4 1bf72
bubanoreka [JOK
https://m.edsoo.rw/7 1 bf72
budmmoreka 1HOK

https:/'m.edsoo.ru/7 (4 1bf72

bubnuorexa 1LOK

https:/m.edsoo.ruw/ 7416172

butnuoteka 1 JOK



https://m.edsoo.ru/7§4 1b{72

42 IocToaunsiit anexTpuyeckuii Tok. Toku B 12 1 2 butnuorexa LIOK
) Pa3snHYHEIX cpefax . htips://m.edsoo.ru/74 1 bF72
Hroro no pazaeny 22
PeszepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 9



11 KJACC

Haunmenopanue pazaenos u tem
NporpaMmel

Ne i/

Pasznen 1. JJIEKTPOJIHHAMHK A

1 MaruuTioe nose. JieKTpoMarnuTHas
i HHIYKIHA

Hroro no pazneny

Pasnea 2. KOJIEBAHHS U BOJIHBI

21 MexanndeckHe M eKTPOMArHHTHEIE

o KoneOanus

279 MexannueckHe H NEKTPOMarHHTHEIE
’ BOJIHBI

2.3 Ontika

Hroro no pazneny

Kouanuecrro gacos

Beero

11

24

KoHTpoiibuble
patoTh

Pazgea 3. OCHOBBI CHHEHHAJIBHOH TEOPHHU OTHOCHUTEJBLHOCTH

31 OcHOBEI CneLHaNLHOI TeOpHH
’ OTHOCHTEJILHOCTH

Hroro no pazaeny

Pasnen 4. KBAHTOBAS ©H3IHKA

4.1 IneMeHThI KBAHTOBOH ONTHKH
4.2 Crpoenue atoma
4.3 ATOMHOE AP0

4

4

IIpakTHueckue
paboTh

DIeKTPOHHBIE
(undpoenic)
obpasoBare/blble
pecypcest

bubanotexa 1TOK

https://m.edsoo.rw/714 1c97c

Bubnuortera LIOK
hitps://m.edsoo.u/714 1c97c

bubtnuorexa [HOK

buGnnorexa [JOK
https://m.edsoc.ru/7(4 1c97c

bubnnoreka [IOK
https:/m.edsooru/TH 1c97¢

bubtnuoreka LIOK
https://m.cdsoo.ru/7f41c97c
bBuGnuotexa LIOK
https://m.edsoo.ru/7f4 1c97c
butmorexa ITOK
https://m.edsoo.ru/74 1c¢97c



Hroro no pazneny 15
Pasaen 5. 3JJIEMEHTBI ACTPOHOMHH U ACTPODH3UKH

o | IEMEHTHI ACTPOHOMHH H acTPODHIHKH 7

Hroro no pasneny 7
Pasnen 6. OBOBIAIOUIEE MOBTOPEHUE

6.1 O6obmaroiee nosropexue 4
Hroro no pasaeny 4
Pesepsroe ppems 3

OBUIEE KOJIHHECTBO YACOB I10 ITPOI'PAMME 68

butnmoreka 1JOK

https://m.edsoo.ru/7f41c97¢

bubtnuorexa [[OK

hitps://m.edsoo.ru/7f41¢97c




NOYPOUYHOE NJIAHUPOBAHMUE

10 KJIACC
s Tema ypoka HMara DNERTPOHHBIE UHPPOBEIE
n/n R Koanueerso yacor miyuenus | obpaosarensunie pecypens
(DHInka — nayka o npupone, Havuupie METO/LI MOIHAHMA OKPYKAIOLLCTO BuGanorexa L[OK
1 Y ? ! 01.09 o
. pMHpa ! hitps:/‘'m.cdso, ru/1Te3 2e2
Pons n Mecto dusnkn B opmuposanun con EMEHHOH HAYUHOH KAPTHHE Butanorexa [LOK
2. P P . I 05.09 L
MHPA, B IPAKTHYECKOH JeaTenbHoCTH moaeii ! https://m.edsoo.ru/filc3 3e6
3 Mexannueckoe apmmenne. OTHOCHTEILHOCTS MEXAHHYECKOID JIBHIKEHHA, | 08.09 Bubnuorexa L{OK
’ :c—”_mzﬁE_ﬁ::ﬁ. CKOPOCTL, YCKOpPEHHE i hitps:i'm.edsoo.ru/ e 3508
- i . . buGanorera LOK
4, PaBioMepHoe 1 PABHOYCKOPEHHOC NPAMOIHHEH HOE ARMKEHHS l 12.09 htips://m.edsoo.ru/fie3620
f
P b e i, DLl et e bubaworesa LIOK
3. 1apToBas Anarnoctiieckas patora _ 15.09 hitpsz/m.edsoo.ru/ 1De372¢
6 CoGoaHoe naneHue. Yekopenue cBoBoaHOTO NaaeHns. Kpueoauneiinoe | 19.09 Buauorera LLOK
g BHACHHE. JIBHAKCHHE MaTepHanbHOI TOYKK No OKPY#HHOCTH _
7 labopaTopuas patora Ne 1 " W IYHEHHC ABIAKCHNA Tead, OPOILeHHOMD I 22.09 Bubanorexa LOK
’ OpHIOHTA LHO" : hitps:m.edsoo.ry (¢S ada
3 [Ipunumn ornocutensnoet Manues, HMuepunanshbie cuctemsi otcuera. I 26.09 Butamorexa 1[OK
: lepswii 3akon Heomona ; https:im.edsoo.ru e 3be s
9 acca Tena. Cuna. [punumn cynepnosuumu cuin. Bropoii u tpetwii | 29.09 Bubanorexa LHOK
3 Bakonbl HeloToHa 114 MatepuansHoii Touky . https://m.edsoo, ru/filc3be8
10 llaGoparopuan patora No 2 "H IVHCHHE JIBHACHIA OPVCKa 1O HAKJIOHHOT | 03.10 buGinorera LIOK
" pnockoeTi ' niips://m.edsoo.ru/ffcihed
1 Bakon BceMUpHOTO TaroTenns, Cuna TamecTH. [lepras kocMuueckas | 06.10 buGanorexa 110K
" Exopocts. 3aKoH I'vka. Bec tena. ; hitps://m.edsoo.rw/filic3d00
12 3AKOH BCEMUPHOTO TAroTenna, CHia TAKECTH. [leppas kocmuueckasn I 10.10 buGanorexa LIOK
" Exopocts. 3akon I'vka. Bec Tena. i https://m.edson. ru/The3d0o




| locTynatensHoe H BpalaTeNEHOE JBHACHHE afcoMOTHO TBEPLOro Tena.

butnnorexa LIOK

13. ,
MomeHT citbl. Tieuo cunel. Yenosua pasHosecus Teépaoro tena $9-40 hitps://m.edsoo.rw/itllcd 1ab
14. Cuna tpenna. Koaduument Tpenus. Cuia conpoTHBIEHHS NpH 17.10 BuGanoreka LOK
[IBHAHCHHM TENA B KHKOCTH WM raze ; hiips:im.cdsoo.ru/(0c3(76
laboparopras pabora Ne 3 "HMecae108aHue 3aRHCHMOCTII CHI
“_.m VITPYTOCTH, BOAHNEAOUIHNX B TTPAARHHE H PEITHHOBOM 0 AZE, O] Linbairei :.UT_
i . t : PR e D T SR S M 20.10 htps:/m.edsoorw/0e3e | B
ehopmatiui
16 MOYIBC MATCPHANLHOR TOUKH, CHCTEMEI MATCPHANBHBIX TOYEK, 24.10 Budanorexa LHOK
' MIYABC CHABLL 3aKOH COXPAHEHHA HMINY/Ibca. PeakTHEHOE IBHIKEHHE : hitps://m.edsoo.ru/fThed3d6
17. PaboTa H MOLHOCTE CHIBL. KuHeTHuyeckas # NOTEHUHANBHBIE IHEPTHH 07.11 Bubanoreka LHOK
MaTEPHAILHOIT ToukK. Teopema 06 HIMEHEHHH KHHETHHECKOIT JHEPIHH : hips:/im.edsoo.nu/(Me4 502
[loTeHuManeHele H HenoTeHUHALHbIE cHbl, CBA3L paboTHI o .
18. ﬁ_ﬁ:c.u.n_E:mr;E:,_w CHII € HIMEHCHHEM MEXAHHYECKOH IHEPTHH CHCTEMBI 10.11 i
el
19. PakoH coxpaHeHHA MEXaHHYECKOH IHepruu 14.11
labopatophaa padora Ne 4 "Hecaenopanne caasm paboTel Ciibl ¢ yioa
20, p3MEHEHHEM MEXAHHUECKOR SHEPIHH TEaa Ha NPUMEPE PACTARKCHHA Shnmreks oK
e s _ : _ b 17.11 https:/m,edsoore/ fided 6 1o
MEIHHOBOIO AT %
21. CoHTPoALHAs pabora no teme «KuHematika. JIHHamiga. 3akoHk 21.11 Bubanorexa LLOK
COXPAHCHHA B MEXAHHEES) ’ hitps:/m.edsoo.ru/(le4h7 4
27, AHANHE KOHTPOALHOI paboThl, OCHOBHBIC (I0J0KEHHA MOJIEKYISPHO- 2411 butanorexa LLOK
KHHETHYCCKO#H TeopuH. bpoyHosckoe asuaenne. Jludipyaua : htips://in.edsooru fledde2
23 XapakTep ABHKEHHA W B3AHMOACHCTBHA YacTHll BelecTra. Moenu 28.11 butnnorera LLOK
CTPOEHUS ra30B, KHAKOCTEH H TBEP/ALIX TEN ' hitps://m.edsoo.ru/(Thedde2
24, Macca monekyn. Konnuectso semtectea. [loctoannas Asoras Bumsorercs IOK
o ! ajpo 01.12 https:/m.edspo.rw/ Tlcdde?
75, l'eniosoe pasnosecue. Temneparypa u et uamepenne. [llkana 05.12 bubanorexa LLOK
fremneparyp :.m._._r_nr.m_ " hitps:/ m.edsoo,nw (edde?
26. Heanbhbiii raz B MKT. OcHoBroe ypasvenwe MKT 08.12 TN

hitps:/m.edsoo.rw/ fibed fide

—_—



f\GcomoThan Temneparypa kax MEPa Cpe/iHell KHHETHYECKOH JHepruu

Butanorexa [1OK

27. . : 12.12 2 ; fin
JIBHAKCHHA MOsleky). Y pagHeHHe Menseneesa-Knaneiipona https://m.edsoo.ru/fes 1 e
: S bubanorexa | JOK
28. Pakon Jlanstona, I'a30Bbie 3aK0HbI 15.12 hitps:/im.cdsoo.ru/Mcddc2
E
: o ) : — : buGanorera LIOK
29.  M3onpoueccel B MACAILHOM rase H ux rpauyeckoe npeacTasieHHe 19.12 hiips://m.edsoo.ru/fTlic 5 70e
BHYTPEHHAR DHEPrua TePMOIHHAMHYECKOH CHETEMBbI I cnocofnl e fi LIOK
r — - % : < . PHUJIHOTE KA
30.  p3menenus. KonnvecTso TenioTs 1 pabota. BHyTpeunas IHEPIHE 22.12 hitps://m.cdsoo.ru/(T0e 5952
DIHOATOMHOID HASAIBHONO rasa
Bt rennonepenaun. Vaensnas TennoéMKoCT BetlecTra. Konnvectro butnsorexa LHOK
31 P 26.12 e
" frennotel. Anuabarhii npotecc. hitps://m.edsoo.ru/McSc36
a ) brbanorera LLOK
32, lepBriii 3aK0H TePMOAMHAMMHEN | ero NPHMEHEHHE K H30MpoUeccam 29.12 htps://m.edsoo.ru/ficSefc
" bBuGaworera LIOK
33. T._nomum:;:ﬁ; fipoueccos B npupozne. Bropoit 3akon tepmoannamuiy 12.01 eIt
34, _._ puaunn aeictens u KIJ{ tennioroii Matses 16.01
laGopaTopnas patora No 5 «HMcenenosanne sapHeHMocTi Mew
35, R e ikt Mt 19.01
TAAMET _.._,..__._.:._ COCTOAHHA Pa PCACHHOMO rasa
o ) - T —— . o Bubnnoresa LIOK
36. [ladoparopuas patorta No 6 "H IMEPEHIHE VIRABHOI TENTOCMKEOCTH 23.01 hitps:/im.edsoo.ru/(TeSe36
37.  Jukn Kapuo wero KITJ1 26.01
: = . Brebanorera LIOK
38. Pronorwyeckue npoGnemsi Tenno YHEPrETHKH 30.01 https://m.edsoo.ru/flcdde?
e ————
DooGmarowmii ypok «Monekyaspras dusnka. OcHoBL Bubanorexa LOK
39 ol 02.02 —
___lrepMoamnamugimy : fltps://m.edsoo. ru/fTeb938
40 ConTponkHas padota 1o reme «Moaekynapuas duznka. Ocnosb 06.02 bubanorexa [IOK
' [EPMOIAHHAMMKN . hitps:/im.edsoo.ry/ fiDc6as 0
a1 FAHATIH3 KOHTPOALHOI paGoTet. [NapooGpasoBanne u KoHaeHCaLHA, 09.02 Eudanoreka LIOK
" Mcnapenue u kunenue. g hiips://m.edsou.rw/ (g6 3b6
42.  JADCOMOTHAS M OTHOCHTENILHAS BAAKHOCTE BO21yXa. Hackiennslii nap 13.02 budauorexa LOK




Hamepenne otHocHTe bHO BrakHOCTH BO3/1yXa

hitps:/‘m.edsoo.u/filcadds

—

I'eépaoe Teno. Kpueranmmueckue H amopipHbie Tena. AHH30TPONHA

bButanorexa 1[OK

43. k) S 16.02 - R
pBOHCTB KpucTanios. JKuiakne Kpuetaan, Coepemennbie Matepuans hitps:/m.edsoo.n/Tle6510)
44 [ naBnenue u KPHCTATH3aUMA. Y ienbHan TennoTa 20.02 buGimorexa 1[OK
___baasnenns. Vpasnenue Tenaosoro Gananca ; https://m.cdsoo.ru/fTc6820
45 laGopaTopran paGorta No 7 "Hamepenne otaocntensioii BITARHOCTH 20.02 Buiumorera LLOK
! I0VRA m i hitps: m.edsoo,ru/ ek 708
DACKTpH3auMa Ten. ek MHECKHIT 3apan. JIBa Biaa anekTpHYeCKix Butanorexa [OK
46 P 27.02 -
' HpAaoR ' hups:dm.edso wr e tbee
1 OBOAHHKH, THANEKTPHKH H NOAYNPOBOAHHKH, 3aK0H cox dHEHHA Budauoresa 1[OK
47 P Hip 02.03 :
__Prektpueckoro sapssa ) hups:/m.cdsoo.ru/filcbbee
48 Baaumoneiicteue 3apanos. 3akon Kynona. Touewimii IEKTPHYECKITT 06.03 bubanorera 1[0k
; Bapa * hitps:/'m.edsoo.ry TMcheed
HanpsskénnocTs AMCKTPHYECKOTo nona. [Npunumn CYNEPIMOIHIHH buGanorera 10K
49 i 09.03
+ s w . T e . ) 1 o |
VIEKTPHYCCKHX nosieii, Jlunun HANPAKEHHOCTH hitps://m.edsoo.ru/(10c6d(2
50 Pabora cun VIeKkTpocTatuyeckoro noas. [lotenman, Painocts 13.03 Bubaunorera LOK
" potenumnanos ; Otips://m edsou. ru/ (6T
51 rqncmqn:xxx H IH3NCKTPHKH B 3IEKTPOCTATHYECKOM noJie, 16.03 Bubanoresa [[OK
_ Ylnanexrpuyeckas MPOHHLIAEMOCTE r hitps:im.edsoo.ru/ (1701 8
P e T ) - butanorera LOK
52.  Koutpoabhan padora no teme - VIeKTpoCTaTHRA 20.03 hitps://m.edsoo. r/fille 7126
AHAIHI KOHTPOABHO! abotul. Konaencarop. NEKTPOEMKOCTD N10CKOTr0 Butanorera LOK
53 P 23.03
___[onnencaropa. FHEPIHA 3apAKEHHOTO KOHeHcaTopa ) https://m.edsoo, ru/fi0e72¢0
Flpununn neiicrens u NPHMCHEHHE KOHAEHCATOPOR, KONMHPOBAILHOTO o Liic
e HOIHOTCKA
S4.  hnnapara, cTpyiioro MPHHTEPA. DNIEKTPOCTATHYECKAS 3aIUHTA. 27.03 $ filicdde?
Bazemienue et ponpubopos, e
INEKTPHYUECKHIT TOK, YCII0BHS ero cymecteoeanua. [locroannstii Tok, Bubianorexa LIOK
55. ! b / : 06.04 : wfiedda?
Hna Toka. Hanpsxenne, Conporusnenue. 3akon Oma 119 yuactka uenn https://m.cdsoo.ru/filcdde?
56. flocnenosarentnoe , Napa/licibHOE, CMEIAHHOE COeTHHEHHE 10.04




11 KIIACC

Ne Koauuecrso wacon Daextponnsie undposeie
J 12
i | TeMa ypoka Beer Kontpoas | Ipaxra | [Jara obpazoBateabnbie
R HbIE YecKHe HIY'eHHs pecypenl
patoTh padborm
I ITocTosHuBIE MArHWTHL 1 HX B3auMoO/icHcTBHe. MaruutHoe none, 1 01.09 bubanoreka 1OK
Bekrop maruutHoii HHAYKUHH. JIMHWH MaruuTHoil HHJIYKLIHH : hitps://m.edsoo.ru/f0c9778
5 MaruuTHOE NnoJe NPoBOANKHKA ¢ TOKOM. OMbIT Operena. _ 05.09 bub:morexa 1JOK
W Biaumoneiicrene NPOBOJIHHKEOB C TOKOM : https://m.edsoo.ru/f0c98fe
JlaGopatopuas padora «Mayvenne MarnnTHoro noas eam HIKH ¢ bubanorera 1JOK
3 = : | 1 08.09 : i -
TOKOMY https://m.edsoo.r/ff0c98fe
[leiicTane MarumTHoro noas Ha NPOBOIHNIK ¢ TokoM. Cuaa Asmnepa, g
ahie : - ' bubanoreka 1LOK
4 Jadoparopuas padora «Mcere [OBAHHEC JICHCTEHE NOCTOSHHOID 1 | 12.09 i .
hitps://m.edsoo.ru/f0cYacl)
MArvuTa Ha __.n_ MREY C TOKOMY o - %
5 HeiicTBue MaruuTHOrO oA Ha ABHAYILYIOCH 3APAKECHHYIO HACTHILY. _ 15.09 bubnnorexa LJOK
Cuna Jlopenna, PaGora cupr J lopenna : hitps://m.edsoo.ru/fc9d 4
DaeKTpoMarnuTHas uHaykuus, Iorok BCKTOpa MArHHTHOM
6 nuHAYKIHK, DJ1C uuaykumn. 3akon NICKTPOMATHHTHOH HHIYKIHH | 19.09
Dapajies
bubnuorexa [[OK
7 Bxoanas konrponsuas pabora 1 ! .0 )
. A 2200 hitps://m.edsoo.ru/ff0cal 50
Iaboparopuas paSora «Meeneosaime sn IS e TPOMATTTHTHOT
8 paroj I e ng 1 1 26.09
HHIY KLLMD
9 Huaykruenocts. Ssnenne CamoHHaykuuH. IJIC camounaykumny. Iueprits 1 29.09 butnuoreka [{OK
. MArHHTHOIO NOJIA KATYLIKH ¢ TOKOM. DAeKTpOMArHHTHOE 1oJle ’
Texnnueckne yctTpoiicTsa n X npHMeHeHHe: NOCTOAHHBIC MAarHHThI,
: 7 ST P bubnunoreka L{OK
10 MICKTPOMATHHTEL, JICKTPOBHIATE b, YCKOPHTENH 3IEMEHTAPHEIX 1 03.10 ; 5
https://m.edsoo.ru/ff0cab82
HACTHLL, HHAYKIUHOHHAS [1eYh
ObGobmatommii ypok «Maruuthoe nose, DNeKTPOMarHHTHas bubnnorexa [IOK
11 1 06.10 :
HHTYKLUHH https://m.edsoo.ru/flcad58§




IPOBOIHHKOB

laGoparopuas padota Ne 8 «Mayucune CMCIIAHHOTD COTIIHEH

buGnuoreka LIOK

37 CICTOPORS ! 13.04 hitps://m.edsoo.rnu/ e 7410
58 PaGota u MmommocTs INCKTPHYECKOID Toka. Jakon Mxoyna-Jlenua. 3akon | 14.04 Butanorera LIOK :
__ Pma uis nonuoii nenm, . htps:/m edsou.ru/ e 7838
59 Nabopatopuas paGora No 9 «Hamepenne IJIC uetounnia toxa i ero I 17.04 BuGamorexa LJOK .
' SNTPEHHE D CONPOTHEIEHHT » : hitps:Ym.edson, ru/ficTach
DIIEKTPOHHAd NPOBOAMMOCTE TBEPABIX MeTannos. JaBHcHMOCTS
60.  konpotusnenns metanios or TEMINEPATYPEI, 1 20.04
m.maum:ﬁcmabzxoc;.uﬁﬁnzénz:m TOK B BAKYYMe,
61.  Flpomesyrounas ATTECTALHA. 1 1 24.04
62 lonynposoanmky, ux cobcTeennas NPHMECHAA NPOBOIHMOCT . | 27.04 Bubanorera LOK
__fCBoiictsa p—n-nepexona. Honynposoauukossie npuBopel https://m.edsoo. ru/feRdac
63 JieKTprieckuii Toxk g PACTBOPAX M pacniapax H1eKTpoIHTOR, I 04.05 bubanorexa LOK
. P N § i s . % e a1
MICKTPONHTHYECKAS HCCOLHALMA. EKTPOITHS hiips://m.cdsoo.ru/fDe82b
64 DNeKTPHYeCKHit Tok B razax. CaMocToaTeNL b 1 HECAMOCTOATENLHBI I 08.05 Bulamorexa LOK )
__Paspan. Monuus. Inasua tltps:/m.edsoo.ru/file8dac
DaektpHucckue NpHOOPL! 1 veTpolicTsa M Hx NnpaKTuueckoe | 11.05 Bubanoresa LIOK
65. . ) . X htips:/medsoo, it flclalc
IpHvenetne. Tpasuna texunky 6esonacuocty 25 L Cdson, rut
- bubanorexa LHOK
66.  Poobwatowmii ypok «INEKTPOAHHAMHKAN | 15.05 hitps: /i, edsoo.ru/ filic88be
67 ﬂ..mEn::n a8t 1o Teme «Aaektpoctatuka, [octosHnbii | 18.05 butanorexa LHOK
___Prektpuueckuii Tok. Toxu n PasIHYHbLIX Cpeaxy hitps://m.edsoo.rw/{le8ala
: : Buibiamorera LHOK
68. [lostopenne no reme : IneKTponuHamMuka” I 22.05 hitps://m.edsoo.ry/ Mc8e36
OBIIEE KOJIMYECTBO YACOR O TMPOIrPAMME 68 5




CBoboHbie Mmexannueckie KoneOanus, I'apmonuveckue KOJIeDaHus,

bubnuorexa [ 1OK

Paynmonokanns

12 e o 10.10 .
YpaBHeHHe rapMoHHYecK X Konebanui. Ilpespamenne sneprun https://m.edsoo.ru/fflcafi6
13 HaGopatop 0oTa «Heenenosanme sasncumocty nepHoaa 13.10
MAIBIX KOmeDaH i IPY38 HA HHTH OT JUITHHEI HHTH H MACChHI T PPy 3a
KoneGarensupii KOHTYp. CBOGOMBIE MIeKTPOMATHHTH I KoJiehanus Bubnotexa LIOK
4 ACANBHOM KostebaTeInHo TVpE. ) MEHITY 7.1 Rl
1 B HIcaisHOM KonebarensHoMm KOHTYpe. Anal OTH3 M) 17.10 https://m.edsoo.ru/f0cb820
MEXAHHUCCKHMH H YICKTPOMATHHTHBIMH KoJieDauHaMH
5 DPopmyna Tomcona. 3akon COXpAHEHHS IHCPIHH B HICATLHOM 20.10 bubnuorexa LJOK
KonedarennHomM KOHTYpe : https://m.edsoo.ru /MMeh9cd
[Ipencrasnenne o saryxaiomuyx KoneGauusax. Brinyxnennse §one -
- 5 : bubanorexa [[OK
16 MEXaHHYCCKHE Konebanus. Pesonarc. Brmysaennnie 24,10
VICKTPOMArHHTHEBIE KOoJleOanus
lepemennsiii Toxk, CHHEyCcOMIanbHbII NepeMennbii Toxk, Mommocers
17 NEPEMEHHOID TOKA. AMILHTY IHOE 1 JACHCTBYIOUICE 3HAYCHHE CHITBI 07.11
TOKA H HANpLKEHHS
18 Tpancdopmarop. [Tponssonctso, nepesaua u norpedieHue 10.11
HIEKTPHYCCKOI Hepriy .
19 YerpoiieTso n npakriueckoe NPUMEHCHHE JNIEKTPHYCCKOTO 3BOHKA, 14.11 bubnnoreka [[OK
ICHEPATODPA IEPEMEHHOTO TOKA, THHHI JICKTponepeay ; hitps://m.edsoo.ru/ffec324
20 IKOJIOTHYECKHE PHCKH MPH NIPOH3BOJCTBE 3MEKTPOIHEPI HH, 17.11
Ky/ibtypa uenonssosannsg JHICKTPOSHEPI'HH B NOBCEIHEBHOMN #HIHH )
MexaHHuecKHe BOTHBL, VCI0BHS pacr octpadenus. [lepuos. y
o1 .,“J JERORAY pacIpocTD Hore SPEC 21.11 bubnunoreka LHOK
4 - T | ] I ] F cpEx . T . -
KOPOCTh pacnpoCTpaHEeHHA M JIHHA ROJTHL] OMEPEYHLIE H hitps://m.edsoo.ru/fccasd
NPOJIMJIBHBIE BOJTHEI
29 3ByK. Ckopocth 3ByKa. I'pomkocTs 38yKa. Bricora Toma, Temop 24.11 bubamoreka 1JOK
IBYKA . https:/ 1.edsoo.ru/fceclc
23 DIEKTPOMATHHTHEIE BOJHEL HX CBOiCTBa M ckopoceTs. [llkana 28.11 bubnnorexa 1OK
MICKTPOMATHHTHBIX BOJIH : https://m.edsoo.ru/flcefel)
24 Hpununne pagnocssan u Teaesunenns. Passurne cpencrs cpasn, 01.12




buGnnortexa [LOK

25 Kourponsuas padora «KoneGanus 11 sogu 06.12 : R
P __ ﬁ __.:H_u..mm_..E.E_J.:_:.__:._._.Ea.n.ix

26 [Ipamosnuneiinoe PACIPOCTPAHCHHE CBETA B OJIHOPO/IHOI cpejie, 06.12 butmnorexa [[OK

il Toueuunlii uerounnk ceera. Jlyu ceera ’ https://

57 OTpasxenne cBeta. 3akoHbl oTpaxenus ceera. [loctpoenne 13.12 buGanorexa LIOK

= H300PAKCHHI B 11J10CKOM 3epKaie ’ https://m.edsoo.ru/fledde0

)3 Ipenomnenne ceera. [Nonuoe B yrpennee otpamenne. [lpenensumiii 13.12 buGnuorexa 1{OK

N YTOJ1 NOJIHOI'O BHYTPEHHEI 0 OTPaKEeHHS : https://m.edsoo.ru/fT0cd 716

29 JlaGoparopuas paGora «Mamepenne nokasaress NPe1oMIeHHY 20.12 buGnorexa 1JOK

& CTEKIIan .

10 Jluusbl. Ioctpoenne wsoGpasennii B nunse. Dopmyna Tonkoii 20.12 bubanorexa LIOK
JIHH3BI. Y BelIHYeHHe THH LI i https://m.edsoo.ru/fledd e
Jlaboparopuas padora «Mecaenosanne *BOHCTE M300pamenuii o

31 PHAA | 3 ke SRR , 27.12
JIHH3AX
Jucnepens ceera. Caokhbii coctan oenoro coera, ser.

32 Haboparopuas pabora «HaGmonenne enepenn. uuTepdepenumin 27.12
CHBCTaY

1 Hurepdepennus coera. udpaxuns cpera. Jupaxiumonnas 10,01 bubnuorera 1[OK

R peméTka ’ hitps://m.edsoo.ru/fflced22

bubnnoreka [[OK

34 [NonepeynocTsh cBeTOBRIX BOMIH. [Monspuzauus ceera 10.01 : _ : %

hitps://m.edsoo.ru/ff0ctD2e

s OntHueckue npubops u YCTpOHCTBA H YCI0BHA MX Be30nacHoro 17.01

b B .
pPHMEHEHHA

36 I'pannusr npuMennmocTn knaccHueckoii Mexanuk, [Toctynaret 17.01 bubnnoreka [JOK
CIELHAILHOH TEOPHH OTHOCHTEILHOCTH ; hitps://m.edsoo.ru/fllcf862

37 OTHOCHTEIBHOCTE 0JIHOBPEMEHHOCTH, 3ameienHe BpeMenH 1 24.01 bubmuoreka [JOK

- COKpALIEHHE JUTHHB ,

18 DHEPIHs H MMINYIIBC PEAATHBHCTCKON YacTHIEL CBI3h MAcCCHI ¢ 24.01

FHEPIHEN H HMITY.IECOM. DHEPrHs MOKOSH




Konrposibuas padota «Onrinka, OCHOBRI CHEUHANLHOH TeOpH#

bubmnoreka [1OK

..
39 31.01 o
OTHOCHTEALHOCTI S _..H.:..,.w.._....;.Ema.;_ﬁ,_lzl.z.m_Er..EE
T bubnnoreka 1HOK
40 ®otonsl. Dopmyna [Tranka. DHeprua u uMnyase dorona 31.01 0 . T
https://m.edsoo.ru/fflcfel 6
- buGanorexa [JOK
41 OTKpEITHE H HeeTenoBaHMe (oroadpexra. Onprret A. I'. Cronerona 07.02 _ _, I FFe
hitps://m.edsoo.ru/fl0cfTc q
4 3axonst hotosdexra. Ypasnenne Dlinmreiina s gorordbercra, 07.02 bubanorexa [JOK
«Kpacnas rpannuay (poroadderra : https://m.edsoo.ru/fROd0 | Se
a3 Hasnenue csera. Onprrs: I1. H, JleGenepa. Xumuueckoe neiicrane 14.02 butGanorexa [HOK
; cBeTa )
44 Texuuueckne yerpoiicrsa NPAKTHYECKOE IIPHMEHEHHE: 14.02
thorosnement, poronarunx. COJIHeYHas Darapes, CBeTOIHO )
i - : bubanorexa [JOK
45 Koutposshas paGora « dneae IThl KBAHTOROI IHEN» 21.02 i o o
ponLHag pador JIEMEHTR KBAHTOROR thrsnkn https://m. edsoo.ru/ 00302
sl a AT
46 Mojens aroma Tomcona, Onprrar Pesepdopaa no paccesnmio - 21.02 butGanorexa [[OK
JACTHIL, :..,E:n,_,mﬁ:nx MOJIeNE aToMa ’ hitps://m.edsoo.ru/fIDd09 1 a
. ; butGnnorexa [ [OK
47 [octynare bo 28.02 = 5 :
Y Hoapd https://m.edsoo.ru/f0dDafa
48 M3nyuenue u nornomenne (oronos npu nepexoze atoma ¢ oaHoro 28.02 butanorexa [OK
YPOBHSA 3HEPIHH Ha JApyro#. Buss CIICKTPOR ’ hitps://m.edsoo.ru/ MO0
49 Bonnosbie cBoiictsa vactui. Bomg A€ bpoiins. Kopnyckynapro- 07.03 bubanorexa [OK
BOIHOBOH Ayannsm. CHOHTAHHOE H BRIHYA/ICHHOE HATTYYeHHe g https://m.edsoo.ru/f0d0ca8
50 OtkpbiTie pagnoakTHBHOCTH. OnbiTel Pesepdopaa no onpenenenmo 07.03 bubanoreka [[OK
COCTaBA PA/IHOAKTHBHOIO H3TYYeHHS .
51 CroiicTea anva-, Gera-. raMma-uinyuenus. Bousnue 14.03
i PUIHOAKTHBHOCTH HA AKHBBIE OPIaHH3MbI .
5 OTkpeiTHE NpoToHa 1 HeliTpona. Miotonm. Anba-pacna. 14.03 butnanorexa [HOK
INeKTPOHHBI H NO3HTPOHHBIT GeTta-pacrian, 'amMma-nanyuenme ) https://m.edsoo.ru/fiDd 1 162
- . butnuoreka [HOK
53 JHEPIHA CBAIM HYKIOHOB B Anpe. Anepusie peakign. Anepuniii 21.03 {

hitps://m.edsoo.ru/f0d ] 356




peaktop. lpoGiemel, nepenekrip, IKOJIOTHYECKHE ACTICKThI
AIEPHOIT SHEpreTHKH

DNeMEeHTapHbBIe YacTHIILL, OTtkpertie nosurpona, Merosr
HAbJIOEHNA M pel HCTpauuy snementapubix yactun. Kpyrisii cron

butauoreka [HOK

4 3 . . 21.03 5%
«DyHIAMEHTATLHbIC BIaUMOneHeTBrA. EnuBeTso dusnyeckoii QUels
KapTHHEI MHpay

55 Bun 3sé3moro neba. Cossesans, spkue 3883701, [MIAHETHI, HX 04.04

) BuanmMoe asikenne. Conneynas cuerema

56 Connue. Conneunas AKTHBHOCTE. McTounnk sueprun Cosnna 04.04
3BE3]
3BE31b1, X OCHOBHBIE XAPAKTEPHCTHRN. 3BE3/1bI rIaBHOl

57 flocaenosarenbHocTn. Brytpennee ¢TpoetHe 38€311. CoBpeMeHHBIe 11.04
HPCACTABNEHHSA O MPOMCXOAIACHHH H 3BOTIOLHM Cosnua u 3pé3

58 Muneunsiii Iy s — pama Fanakruka. [Monoxwenue 1 asukenne 11.04
Connua s lanaxruke. Fanakriky, HeépHble AbIps! B AApax ranakTHi

59 Beenennas. PasGeranme ranaktik, Teopus Bonsuoro B3pbIBA. 18.04
Peruktosoe uinyuenne, Metaranakruka

6l) Hepetnennbie npoGnemmu ACTPOHOMHN 18.04

61 lIpomesytounan arrecranmus 25.04
O6obmatoumii ypok. Po, usnkn u acrpornomum B IKOHOMHUECKOI,

62 TEXHONOIHYECKOi, COLMANLHON M YTHYeCKO]] cepax nesrensHocTH 25.04
HEJI0BEKa

63 Obobmarommii ypok. Pons 1 Meeto (pH3MKH H acTpoHOMMH B 30.04
COBPEMEHHOH HAYIHO KapTHHE MHpa

64 Obobmaromuii Ypok. Ponek uinveckoii Teopuu B hopmuposannn 30.04
—PCACTaBNEHAR 0 BH3HYecKoli KapTHHe Mi pa
O6obmarommii ypok, Mecto (hu3mueckoit KapTHHLI MHpa B 001mem

65 PAILY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [ pejcTaBiennii o 16.05

pHpoe




66 Pesepausiii ypok. Maruuthoe noje. DNeKTpOMarHHTHAs HHLYKIHS ] 16.05
67 Pesepsubiii ypok. Ontuka, Ochosss CHEHHATBHOH TeopHH ' 23.05
OTHOCHTENILHOCTH
Pesepueiii ypok. Kpantosas (uznka. Dnements ACTPOHOMHH H bubnnorexa [[OK
68 | 23.05 A i =
ACTpohH3HKH https://m.edsoo.ru/fld 1784
OBIIEE KOJIMYECTBO YACOB [10 [TPOI'PAMME 68 5




YYEBHO-METO/JMYECKOF OBECIEYEHME
OBPA3OBATEJILHOIO [MPOLECCA
OBSI3BATEJILHBIE YYEBHBIE MATEPHAJIBI VISl YYEHUKA

Cuzuka, 10 knace/ Makuies I"A., Byxosues B.B.. Corckmii H.H. nox penaxuueii
Mappenrtnenoit H.A ., Axumoneproe obimecrso «HM3narenserso «Ilpocsemennes
* Dusnka, 11 knace/ Maxumep [° JI., Byxopues B.B.. Hapyrun B.M. non penarieii

llapdentrepoii H.A.. AKUHOHEPHOE 0BLIeCTRO « Msnarenserso «llpocsemennes

METOJUYECKHUE MATEPHAJBI JIJI51 YUUTEJISA

METOJMYECKHE MATEPHAJIBI JLJ151 YUHTEJIS

Duzuka 10 knace - A.E.Mapou, E.A. Mapon amnaktuueckue MartepHalibl K yuebHuky
Mskuwes I".51., Byxosues B.B.. Cotexuit H.H
Duznka 11 knace - METOanYECKoE nocobue K yuebuuky

Mskumes I".J1., Byxosues b.b., Yapyrun B.M

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI H PECYPCHI CETH

HHTEPHET

10-11 KJIACC

I. Bunieoonsrrer na ypokax. — Pesin nocryna: http:/fizika-class.narod.ru

2. Enunas konnexuns LH(POBLIX 06pa3oBaTEIBHEBIX pecypcoB. — Pesum
Aocryna: http://school- collection.edu.ry

3. Mutepecusie matepuansi k YPOKaM (PH3HKHM [0 TeMaM: TeCTHI 110 Temam:
HarIAHbIE NOcoOMs K ypokaM. — Pesum Aoctyna: http://class-fizika.narod.ru
4. Lindpossie o6paszosarennupie pecyperl. — Peskum noctyna:
http://www.openclass.ru

3. DeKTpoHHBIE VueSHUKH 110 dH3nKe. - Pesxum Jocryna:
http://www.fizika.ru

6./lucranunonnas wrona No368 http://moodle.dist-368.ru/ OTKpbITEI Knace.
Ceresoe obpazosarensioe coodiecTro. http://www.openclass.ru/node/109715
7. Enunas koniexuus HH(PPOBLIX 0GpaloBaTEBHBIX pecypcog.



http://schoolcollection.edu.ru/catalog/

8. MesiepanbHblii LeHTp HH(OPMALIHOHHO-00Pa30BaTEIBHBIX pecypCoB.
http://www.feior.edu.ru/

9. Hurepuer ypok. http://interneturok.ru/ru/school/physics/
10. I'azeta «1 centabpa» matepuansi no (huznke.
http://archive. lseptember.ru/fiz

I'l. Annmannn gpusnuecknx o6bekTos. http://physics.nad.ru/

12. Xusas dusuka: o6yuaroman nporpamma. http://www.intedu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru



