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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TPEOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, mnpeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMUMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBieHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 knmaccoB mpu
oOydeHHH X Qu3nMKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJMMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4YeHUsS (PU3UKU HA YPOBHE CpPETHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam 00y4eHuUs.

dusrka Kak Hayka O Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTra B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. LLIkonmpHBIN Kype PU3NKH — CHCTEMOOOPa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHoMmmei. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUW  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3ydyenne Qu3MKH BHOCUT OCHOBHOW BKJaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJIHEHUN UMHU YUEOHBIX UCCIICIOBAHHA.

B ocHOBYy kypca Gu3MKH JJI1 YPOBHS CpEIHEro 0O0Iero oOpa3oBaHUS
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOJb30BaHUE
IYMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHUKH M TEXHOJOTHHM, a TaKkkKe OO0CYXKICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (UM3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (Gu3ndeckue Teopuu ((popMupoBaHHE MPEICTABICHHUA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON Teopuu, poiu (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHu3allid SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXcsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CIIMCOK YUYCHHYECKUX
NpaKTHUECKUX paloT. BblieneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCA  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUIaHUPOBAaHUS MU
ocHamleHuss kaOuneta ¢usuku. Ilpm »sTomM oOecmeunBaeTcs OBIAJCHHE
OO0y4aloUMMHCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUS, HCCIETOBAHMUS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PEHIEHUI0 Pacd€THBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO
3a/1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBSICHEHHE TIPOTEKaHMS (PU3NUYECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOJETH IJIsi CHUTYaIluu IPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3UKHM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBUSX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HeoOXxoauMoe JlabopatopHOe OO0OpYIOBAaHHME [JIsi BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (HU3MKE KIFOYEBBIX JIEMOHCTpAIUi IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHHH M  TPOIECCOB, OSMIHMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUUYCCKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyaoBaHWE ISl YYEHHUYECKUX TMPAKTHYECKHX pPabdboT
dbopMupyercst B BUI€ TEMaTHYECKUX KOMILJIEKTOB M OOECIeYrBaeTcss B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPY/IOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUE ITUGPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HMHTEpPECa W CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (DOPMUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBanne yMmMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM
dbu3HUeCcKrX 3HAHUM W HAYIHBIX JTOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiv (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTmkenne ITUX 1elield 00ecTeunBaeTCs PeleHueM CIIeAyIoNuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nYECKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAsI MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHME YMEHUW MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsSICHEHUs (PUBMYECKUX SBJICHUN B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢uznuecko Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue GuU3NUeCcKol MOJCINH, aJIEKBAaTHON yCIOBUSM 3a/a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENICHUSA
bu3MUecKrX HKCIIEPUMEHTOB, aHalIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNIeHHs JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3JIaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuxu (0a30BbIi ypOBEHBb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJICIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemerii B mporpamMme 1o (U3MKE IepeyeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBENICHUs JIa0OPAaTOPHBIX PAadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO03HAHMS IPUPOABI.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUECKUX SBIEHUN M TpoueccoB. HaydyHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, ckopocTh (CpeAHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, HUX MPOEKIMH HAa OCHU CHUCTEMBbI KOOpPIHMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpPEHHS, IyTH U MEepeMENICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBHKEHHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckue YCTpOWCTBA UM IPAKTUUYECKOE NPUMEHEHHE. CIUIOMETP,
JNBH>KEHUE CHAPSIOB, LICNTHBIC U PEMEHHBIC NIEpPEAaAYH.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne paBukeHHs] Tena, OPOILIEHHOTO MOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepeHne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJBIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapuKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepuaabHOW TOuku. TpeTuii 3akoH HproTOHA /1J1s1 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTUA CWJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pas3iie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl coOXpaHeHUA 6 MEXAHUKE

NmMnynbe MarepuanbHONW TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE MMITyJbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpyKuHbl.  [loTeHUManbHAas  SHEprus  Tejaa  BOJM3U
MOBEPXHOCTH 3E€MJIN.

[ToTeHunanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAIBHBIX CWJI C M3MCHEHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIEp,
NPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHNMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJIMHAKOBBIX
HUTSHBIX MAsTHHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekysipHasi pU3NKa U TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBUKCHUS W
B3aMMO/JICMCTBUS YaCTHI[ BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesiel. Macca u
pasmepsl Mosiekyi. KonmndectBo BemectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJSAPHO-
KMHETUYECKOW TEOpUU UJCaIbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mpoueccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnpiThl 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS UCAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoouHamuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonnuectBo TermioTsl U padbora. BHyTpeHHss
SHEpPrus  ONHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCThb, KOHBEKIIUS, U3JIIyUYCHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIONEpPENAYE.

[Tonsitue 006 aamabatHoMm miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoLieccoB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nenrcTBus TeroBor MamwuHbL. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
NEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIIO3HEPTETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHHH PabOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pacIIMPEHHUI0 BO3AyXa (OMBIT C BO3JAYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEIs.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwecmea. Dazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pazjnen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUdeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHMKHM, OUANEKTPUKU W MOJTYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn



CYIIEpHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPsKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatuueckoro  moisg.  llotenmuman.  PasHocThb
MOTeHIMAaNoB. [IpOBONHMKM W [OUAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHuyeckue YCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTEP.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJITHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUA CYHIECTBOBAHUS DSJIEKTPHUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIECHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH J[koyns—Jlenma. MomHOCT
AJEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTkoe 3aMbIKaHuUE.

DNEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIpUMECHAas MMPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dAJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUAIUA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HCTOYHUKH TOKA, DJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS UWIUHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »BieKTpoABMXKYyLIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pasps U NPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemaHHOIro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpomusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBUXEHUE B KUBOUM mpupope, nuddysus, ocMmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEI, KUJIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHALNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIMIIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHUKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHME  TMOCTOSHHBIX ~ MArHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykKiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHUNA MarHUTHOU
WHIYKUWHU T1O0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe TOJI€ TPOBOAHMKA C TOKOM. KapTuHa JWHUN WHAYKUUU
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM mosie. PaGora cuiibl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKOUHA. [IOoTOK BeEkTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKUUH B
MIPOBOJHUKE, IBHKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTHUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MAarHUTHOTO MOJIS.

B3aumopenicteue 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koaebanus

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHMS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($asza kosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNd MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JICKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJjebanusimu. Dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromUX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMArHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIpPsKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. KymnbTypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHONW CHUCTEMBbl (MPYXUHHBIM WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIUHUY JIEKTPOIEePEIayu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

NccnenoBanne 3aBUCMMOCTH TIEPUOJIa MaJbIX KOJI€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChI Tpy3a.

HccnenoBanre mMepeMEHHOT0 TOKa B LENM W3  TOCJEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi ¥ JyiMHA BOJHBL. [lomepeuHble W  TPOJOJBHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomaruutHoit Boane. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpeIOMIICHUE, MOJspu3anus, AUQpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEIbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NMoJAspu3anus, Iudpakuus, UHTEpPEPEeHIIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyd ceera. ToueyHbId HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus ceeta. CiioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JUH3BL. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus csera. HudpakunoHHas peméTka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(HPaKITMOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJEeCKOI, BOJOKOHHA
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paAcCHpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtuyeckue npudopsI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKoOIa, TeJIeCKOna.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucrnepcuu cBera.

[TonyueHnue cnexTpa ¢ MOMOIMIbIO PU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKITHOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamoprusie pabomol



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DUHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHM U COKpalIECHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBHCTCKOﬁ qaCTHUILBI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIYJIbC (HOTOHA.
OTtkpeiTue u uccienoranue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToadpdexra. YpapHenue OiHmTeriHa st Gororddekra. «KpacHas rpanuiiay
doTorddexra.

JaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTOIEMEHT,
¢dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHero ¢hoTo3ddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanerapnas mogmens aroma. lloctymater bopa. W3nyuenume wm mnorsounieHue
(GbOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiist. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJECHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NlydeHue. 3aKOH paJuoaKkTUBHOTO pacraja.

DHeprust CBsi3M HYKJIOHOB B siipe. Snepubie cuibl. JledekT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€P.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTrEeTUKH.

DnieMeHTapHble YacTUIbl. OTKPBITHE MTO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUs. EAMHCTBO (hr3nyecKkoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YaCTHL.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiiagiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTHUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM IOCIIEIOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostonnu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUM JJISI OTpeJIeNIeHUsI TOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, miianet, Mieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM M 3THYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MHUPA, POJib (PU3NYECKON TCOPUH
B (OpMUPOBAaHWM TMPEJACTABICHUH O (U3NYECKOW KapTUHE MHpa, MECTO
¢usznueckor KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kitacce ocymiecTBIsIETCS ¢
y4E€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€Ml C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpad)u U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumnore3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPaBHEHUN, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIAIN TIIOCKUX (Puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHHS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEMIETKH, CHEKTpaJbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpEnad, TIEHEPATOp IIEPEMEHHOIO TOKa,
DNEKTPOABUTATENb, WHAYKIMOHHASA II€Yb, paaap, pPaaUONPUEMHHUK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUSI yueOHOro mnpenMera «Ou3uKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACHIMPEHHE KU3HEHHOTO
OTBbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTHA YYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



S) TpyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBICHUE JECUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO  ()OPMYJIUPOBATh M aKTyaJM3MpPOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
OTPENETATh IETN JEeATSIBHOCTH, 3aaBaTh IapaMEeTPbl W KPUTCPUU HX
JTOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH UM TMPOTHBOPEYHS B  pPacCcMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ y4E€TOM aHaIM3a HMEIOITUXCS
MaTepHAbHBIX K HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATHh PUCKH TIOCIIEJICTBUHN JEATEIHHOCTH;
KOOPJIMHUPOBaTh W  BHINOJNHATH pabOTy B  YCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTebcKue TeiiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIFOUEBHIMH TOHITHSIMU W METOJAMHU
bu3nUecKoi HayKu;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO DPa3IUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalii, MpPeoO0pa3oBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI JJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKE B NPAKTHUECKYIO 00JIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUraTh HOBbIE UJIEH, peJiaraTb OpUrMHAJIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE aIbTEPHATUBHbBIC PELICHMUSL.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYeHHUs MHPOpPMALUU (PU3NYECKOIO COJIEPIKaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTU3alMI0 M HUHTEPIpeTalnio MHPOPMAlUU pPa3IMYHBIX BHUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CPEICTBA  HMHMOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOepeKeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIIEHHE HA YPOKaX (PU3UKK U BO BHEYPOUHOU AEATEILHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QIUKTHBIX CUTyalldd H  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€IM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJVMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXKJAaTh Pe3yJbTAaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYalUIX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENLHYIO JIEATEIBHOCTh B 00JAaCTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEMOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEeHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B OO0JACTH
(Gbu3HUKYU, TOCTOSTHHO TOBBIIATH CBOM 00Pa30BaTENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu I OLICHKU CUTYallH, BHIOOpAa BEPHOTO
peLICHUS;



yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHIDKCHMUIO;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TpH aHAIU3€ Pe3ylIbTaToOB
JeSITeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
eI TeIIEHOCTH,

PU3HABATh CBOE MPABO U MPABO IPYTUX HA OLUIUOKH.

B mporiecce nocTmkeHUs JIMUHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIIEHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, peAToJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIECHUs Pa3BUTUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JCHCTBOBaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3periaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPAHUIBl TIPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CHCTeMa OTCuéra, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3a1ay;

pacrio3HaBaTh (Qpu3HUeCcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEUIECTBA U



AJEKTPOJUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEHHOE
JIBIKEHHE, CBOOOJHOE TAaJEeHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMojielicTBue Tel, nuddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, K3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUU), TEIIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJICHCALMS, IJIABJICHUE, KPUCTAIIM3ALNS, KUIICHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZ€, CBSI3b MEXKAY IapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, HCIOJb3Yysl (DU3NYECKUE BEIUYUHBI:
KOOpAWHATA, MNyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrusl, MEXaHU4eCKas
paboTa, MexXaHWUYECKass MOIINHOCTh, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBIC HCHOJIb3YEeMbIX BEIWUYHH, MX OOO3HAUYCHUS] U EUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh H3YYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYMHBI JIaBJICHUE Trasza, TeMIeparypa, CpeaHssI
KMHETUYECKasi PHEPTUsl XaOTMYECKOTO JBMXKEHUSI MOJIEKYJ, CPEAHEKBaApaTUUHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCIOJNb3YEMbIX BEIWYWH, HX
0o0O3HAaYeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKue BEIUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIE, HAMPSXKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
OpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS WM EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMYHUHY C JPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TPOIIECCHl U SBICHUS, UCHONB3Yya (pusndeckue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHIUIT CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUs BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUM TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOrO 3apsana, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAalluH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3nHuaTh yCIOBUS WX 0€30MACHOTO WCIOJIL30BAaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO OOOPYJOBaHUS, MPOBOAWTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOJIr0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEICHUM UCCIEIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOMU
NEATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIC 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOOXOaUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYHUBYIO
[IENOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCTIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TIPEJICTAaBIICHUS Y4eOHOW U HAy4IHO-TIOMYISIPHOW HH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIUIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHI;

MCITIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOUN JKU3HH
TSt o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 370POBBS M COOIIOEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpesie;



paboTaTh B TpyNIe C BBHIMOJTHCHUEM pPAa3IUYHBIX COIHMAIBHBIX pPOJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, PAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YIACTHUKOB IPYIIIBI B PEIICHNUE PacCCMAaTPUBAEMON MTPOOIEMEI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TMPAKTHYECKON NEATETHHOCTH IOJEH, IEeNOCTHOCTh W E€IMHCTBO
¢u3ndecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NYECKHX MOJICIICH:
TOYCYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOUYCUHBIH MCTOYHHUK CBETA, SACpHas
MOJIe]b aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJpa MpH PEImeHUH (QU3HMUECKUX
3ajay;

pacmo3HaBaTh (pu3ndeckue sBIEHUsS (TPOIECCh) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi MPOBOJIUMOCTH,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAas WHAYKIWs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, TPSIMOJUHEHHOE PAaCIpPOCTPAHEHHE CBETA, OTPAKEHHUE, MPeIOMIICHHE,
uHTepdepennus, audpakuuMs W MOJNApU3alLUsg CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpOAa, €CTEeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIC,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  pa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIpPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOrO0 M MarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojebaTeabHOM KOHTYpe, 3apd]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHuh, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CWUJIa JIMH3bI, TPU OMHCAHWH TPABUIHHO TPAKTOBATH (PUIWUECKHIA
CMBICIT HCIIOJNB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMymbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHUS W TIPOIECCHI, HCIOIB3YS
¢u3nyueckre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUNU CMBICH
WCIIOIb3YEMbIX BEJIWYMH, MX OO0O3HAYEHUsS] U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NUYECKON BEJIMUHUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MapaJIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKIMY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITelHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPIUM, 3aKOH COXPaHEHUs HUMITYJIbCa, 3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsfa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHWE W YCIOBUA (IpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTh W OIKCHIBaTh H300paKEHHE, CO3[1aBaEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dbopmynupoBaTh TmpoOiemMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpoOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIC U3MEPEHUS (PU3MUYECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OpSAMBIX HM3MEPEHHWIl: MPU OSTOM KOHCTPYHPOBAaThH YCTAHOBKY, (PUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATENHCKON U MPOCKTHOM
NEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemath pacy€THblE 3aJa4d C SBHO 33aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI U MPUHIINTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BbIOMpaTh (PU3UYECKYIO0 MOJIEIb, BBIACIATh (DU3NUYECKUE BEIUYUHBI U (HOPMYIIbI,



HEeoOXonUMbIe ISl €€ pEeIlIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYeHUs (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIpeACTaBlIeHUd Y4eOHON M Hay4YHO-NOMYJISIPHOM MH(pOpPMALIUU, MOTYYEHHOU M3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyYaeMyr0 HH(POPMAIIHIO;

OOBSACHATh NPUHIMUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMU, JJIsl COXPAHEHUS 310pOBbS M COOJIOEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTarb B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TIPYMNIbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJ€KBATHO OLECHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE paccCMaTpUBAaEMOM PoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 11 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka 14 bubmorera [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 8 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 33
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 20 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 4 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazneny

34

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 16 bubnmorera [TOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. Toku B g bubnuorexa [JOK
' pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
PezepBHoe Bpemst 8

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

101



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 14 | 3 bubnuorexa [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHW4eCcKHe U 3JIEKTPOMArHUTHBIE 13 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe 1 JIEKTPOMArHuTHBIE 6 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 17 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 41

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 5 | bubnnorexa [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 5
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
IICMEHTBI KBAHTOBOH ONTHKH 8 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 9 bubnuorexa [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

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

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 13 Et?fs?/?ifciifﬁ%ﬂlc%c
Hroro no pazgeny 13
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Oo6o0Iaroiee MOBTOPEHNE 0 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 0
Pe3epBHOE Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrpoabubie | IlpakTHueckue Aara wHppoBLIe
n/n Bceero HU3yYeHUS o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
®u3nka — Hayka O IPUPOJE. BuGmiorexa LIOK
1 Hayunsle MeTo b1 TO3HAHMSA 1 01.09
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpa
Ponb u Mecto pusuku B

) (hopMHUpPOBaHUH COBPEMEHHOM 1 03.09 bubnuoreka [IOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | 07.09 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHUE

4 PaBHOMEpHOE NpsIMOJIMHENHOE | 08.09 bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | 10.09 bubnunoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 Permrenue 3agau 1 14.09

7 CBoOonHOe majeHue. Y cKopeHue | 15.09 bubnunoreka [JOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc

8 Pemrenne 3agau 1 17.09

9 KpuBonuHeliHOE IBUXKEHUE. | 21.09 bubnuoreka [IOK

JIBr>keHre MaTepuaibHOM TOUKH I10

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPYXHOCTH

IlocrynarenbsHOE NBUKEHUE.

10 22.09
MarepuanbHas TO4Ka
11 VYrioBas v JIMHEWHAsI CKOPOCTH Tena 24.09
Pemenne 3amad mo teme:
12 . o 28.09
Kunemaruka
KontpoipHas padoTta o Teme:
13 OmTP P 29.09
Kunemaruka
[Mpunnun otHOCUTENBHOCTH ["anmmest.
bu6moreka [IOK
14 NHepupnanpHbIE CHCTEMBI OTCYETA. 01.10
. https://m.edsoo.ru/ff0c3be8
[IepBsiit 3ak0oH HproToHA
Macca Tena. Cuna. [IpuHnmn
15 CYIIEepIO3HINH CHI. BTopou 3akoH 05.10 bubmorexa HOK
yrep 1 ' p N ' https://m.edsoo.ru/ff0c3bed
Hprotona aiga MaTepuaibHOU TOYKU
16 Tperun 3akoH HeroToHa 1151 06.10 bubnuoreka [IOK
MaTepUaIbHBIX TOUEK ' https://m.edsoo.ru/ff0c3be8
17 Pemrenue 3agau 08.10
18 3aKOH BCEMHUPHOTo TsaroteHus. Cuia 1310 bubnuoreka [JOK
TSHKECTH ' https://m.edsoo.ru/ff0c3d00
IlepBasg xocMuyeckas CKOpocTh. Bec
19 P P 13.10
tena. HeBecoMoCTh M neperpy3ku
20 Permrenue 3agau 15.10
)1 Cuna ynpyroctu. 3akoH ['yka. Bec 19.10 bubnuoreka [IOK
Tejia ' https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KosdduiuenT TpeHus.
22 Cuna czn OTI/IBJ‘ICI—(II)I/I(I})I apu I[BI/I)I;(CHI/II/I 20.10 Bubmiorexa OK
P p ' https://m.edsoo.ru/ff0c3f76
Tella B )KUAKOCTHU UJIN ra3e
23 [ToctynarenbHO€E ¥ BpalaTeabHOE 22.10 bubnmnoreka [JOK



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

JIBUKEHHE a0COTIOTHO TBEPAOTO Tea.
Mowment cunbl. ITnedo cuiel. YcinoBus
paBHOBECHS TBEPIOIO Tesla

https://m.edsoo.ru/ff0c41a6

24

JIabopartopHas paboTa 1o Teme:
"N3yueHue qBUKEHUS Teja 110
OKPY>KHOCTH TIOJT A€HCTBUEM CHIIbI
TSYKECTH U yrpyroctu"

05.11

25

Cuna tpenus. Tpenue nokos.

09.11

26

0O0600menue o reme: "CHiisl B
npupoje"

10.11

27

KonTpombHas pabora no teme:
"Ilnnamuka"

12.11

28

NMnynsc maTepraibHOM TOYKH,
CUCTEMBI MaTEPUAIIbHBIX TOYEK.
Nmnynbc cuibl. 3aKOH COXpaHEHUS
MMITyJbca. PeakTuBHOE IBU)KEHHE

16.11

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

29

Pemenne 3agau (3aKoH COXpaHEHHS
HMMITYJIbCA)

17.11

30

PaGota 1 MOLITHOCTD CHIIBIL.
Kunernueckas sneprus
MaTepuaabHOI Touku. Teopema 00
W3MEHEHUH KUHETUYECKO SHEPTUU

19.11

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

31

[ToTrenumanpHas 3HEprysl.
[ToTeHumanpHast SHEPrUs yrpyro
ne(GopMHUPOBAHHOW MPY>KUHBI.
[ToTrenumansHast sHEprus Tesa BOIU3U
MTOBEPXHOCTU 3EMJIIU

23.11

bubnuorexka [JOK
https://m.edsoo.ru/ffOc461a

32

Permrenue 3amaq: "Ha 3akoHBI

24.11



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

COXPAaHEHHUS B MEXaHUKe"

33

Pemenue 3anau "Kunernueckas u
MOTEHLIMaIbHAas 3Heprus”

26.11

34

JlaboparopHas paboTa
«HccnenoBanue cBsa34M pabOThI CUIIBI C
H3MEHEHHEM MEXaHMYeCKON SHEPruu
TeJa Ha PUMEPE PACTIKCHHS
PE3UHOBOTO XI'yTa»

30.11

35

KonTponbHas pabora no teme:
"3aK0HBI COXpAHEHHUS B MEXaHUKe"

01.12

36

PasHoBecue Ten. MOMEHT CHITBL
YcnoBust paBHOBECUS TEN

03.12

37

Pemrenue 3amad mo cratuke

07.12

38

Pemrenue 3amay mo cratuke

08.12

39

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

newkenne. uddysus

10.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

40

Xapakrep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

14.12

41

Macca monekyn. KonuuectBo
BemecTBa. [loctosiHHas ABoraapo

15.12

42

Pemienue 3a1a4 Ha pacyeT BEJIMYHUH,
XapaKTEPU3YIOIINX MOJIEKYJIbI

17.12

43

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Llenbcus

21.12



https://m.edsoo.ru/ff0c4dc2

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

4 ypaBHeHue MKT 2212 https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
45 CpeaHEN KUHETUYECKOM SHEPruun 0.1 bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
46 3akoH JlanpToHA. ['a30BBIC 3aKOHBI 28.12
A7 Pemrenne 3aga4 Ha OCHOBHOE 29 12
ypaBHeHue MKT
43 H3omporiecchl B U1€allbHOM ra3e u ux 11.01 bu6moreka [IOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
49 OcHOBHBIE MaKpoOTIapaMeTphI Ta3a 12.01
50 Pamenue 3agau Ha U30MPOIIECCH 14.01
51 Pemenne rpadguveckux 3aaa4d Ha 18.01
M30TPOLECCHI
JlabopaTopHas paboTa 1o Teme:
52 "OmneiTHas nMpoBepka 3akoHa ['eit- 19.01
Jlrocaka"
Hacpimennsiit nap. Kunenue.
53 3aBUCHUMOCTE JABJIEHUS HACBIIIEHHOI'O 21.01
rapa oT TeMIIepaTypbl
54 BrnaxxnocTs BO3ayXa U €€ U3MEPEHUE 25.01
55 Kpucranmmaeckue u amopdHbie Tena 26.01
56 O000I11IeHHE TI0 TEME: 58,01
"MonexynspHas puzmxa”
57 KonTtponsHas pabota, o Teme: 01.02
"MonexynspHas puznuxa”
58 Bryrtpennss sHeprus 02.02 bubnmnoreka [JOK



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

TepMOI[I/IHaMI/I‘IeCKOI/IV CHUCTCMBI 1
COCO0BI €6 U3MEHEHMUS.

https://m.edsoo.ru/ff0c5952

KonudecTBo TemIoTH 1 paboTHI.

59 BuyTpeHnHss HEprus 0JHOATOMHOTO 04.02
UJI€aIbHOTO rasa

60 [IepBblii 3aKOH TEPMOJMHAMUKH 08.02

61 Bunael Terionepenaun 09.02 bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEII0EMKOCTh BELIECTBA.

2 KonndecTBo TEMIOTH mpu 11.02 bubmuorexa [JOK
Terionepenave. AnuadaTHBIN https://m.edsoo.ru/ff0c5¢36
rporecc

63 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO 15.02 bubnuoreka [IOK
NPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocTs mporieccoB B

64 npupojie. Bropoii 3akoH 16.02 bubmorexa OK

https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

65 [Tpuniun nevicreus u KII/ TeroBoit 18.02 bubnuoreka [JOK
MalllWHBI https://m.edsoo.ru/ff0c600a

66 Huxn Kapno u ero KIT 20.02

67 DKOJIOTUYECKHE MPOOIEMbI 55 02
TEIUIOIHEPTETUKHI

68 Ob6o6maromuit ypok «MoJekyssipHas 01.03 bubnuorexa [IOK
¢uzuka. OCHOBBI TEPMOTUHAMHUKIY https://m.edsoo.ru/ff0c6938

69 KonTponpHas paboTa o teme 02.03 bubnuoreka [IOK
«OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50

70 [IpoBOAHMKHU, AUITEKTPUKH U 04.03 bubnunoreka [JOK

TIOJIYIIPOBOJAHHUKH. 3akoH COXpaHCHUA

https://m.edsoo.ru/ff0c6bcc
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QJICKTPUYCCKOTO 3apsaa

B3aumonencTue 3aps10B. 3aKOH

bubmmoreka [{OK

71 Kynona. Toue4ynsn 3eKTpUYECKUN 09.03
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB 21EKTPUYECKOTO
7 nons. [IpuHnmn cyneprnosunuun 11.03 bubnuorexa [JOK
BNEKTPUYECKUX noseu. JInnun ' https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun anexkTpocTaTH4eckoro Bufs oK
nonmorexa
73 nons. [lorennman. PasHocts 15.03 1
https://m.edsoo.ru/ff0c6f00
MTOTEHITNAJIOB
[TpoBOAHWKHM W AUDIIEKTPUKH B
P P Bu6nuorexa [IOK
74 3JIEKTPOCTATHYECKOM TIOJIE. 16.03
https://m.edsoo.ru/ff0c7018
JusnekTpuueckasl IpOHUIIAEMOCTD
. bubnuoreka [IOK
75 OnekrpoeéMkocTb. KoHnmencarop 18.03 1
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIIOCKOTO
bu6mmoreka [JOK
76 KOHJEHCATOPa. DHEPrus 3apsKEHHOTO 22.03
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
Jlaboparopnas pabota "M3mepenue
77 PATOPHA P pet 23.03
ANEKTPOEMKOCTH KOHAEHCATOpa
[IpuHuuMn neiCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIIMPOBAJILHOTO
78 amnmnapara, CTpyWHOro MpUHTEpa. 25.03
DNeKTpocTaTUYeCcKas 3aluTa.
3azeMyIeHHE AIEKTPOIPUOOPOB
DIEKTPUYECKUN TOK, YCIIOBHS €T0
79 P Y 05.04

cyuectBoBaHus. [IocTOsIHHBIN TOK.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
yyacTKa LEI

80

[TocnenoBarenbHOE, MapaLIeIbHOE,
CMEIIAaHHOE COETUHEHNE
HpOBOl[HI/IKOB.

06.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

81

JlabopaTtopHas pabota "M3ydueHue
CMEIIAHHOTO COCTMHCHHS
pe3uctopos"

08.04

82

PaboTa 1 MOITHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

12.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

83

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoil nenu. Koporkoe
3aMbIKaHHE.

13.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

84

JlaGopaTtopHnas pabdota "3mepenue
OJIC ucTOYHMKA TOKA B €TO
BHYTPEHHETO CONMPOTUBIICHUSA"

15.04

85

KonTtponpHas paboTa o Teme
"3aKOHEI TOCTOSHHOI'O TOKA"

19.04

86

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIMMOCTh

20.04

87

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

22.04

88

HOHyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMeCcHas IMpoOBOJAUMOCTD. CBoucTtBa
p—n-niepexoaa. HOJ'IyrIpOBO,[[HI/IKOBHC

26.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOOpHI

DNEeKTpUUYECKUU TOK B PACTBOPAX U
paciiaBax 3JI€KTPOJIUTOB.

bubmmorexa [{OK

89 27.04
DNEeKTPOIUTHYECKAs JUCCOLUALUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUH TOK B razax.

90 CaMocTOATENbHBIN 1 2904 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DnexTpuyeckue npudopsl U

91 YCTPOWCTBA U UX IPAKTUYECKOE 04.05 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

9 O6o0maromuii ypok 06.05 bubnuoreka [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

93 «Onekrpocraruka. [locTosTHHBIN 11.05 bubnuoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
pa3JIMYHBIX CPEAAX»

94 O60061menne maTepuaia 13.05 bubmmorexa [TOK

https://m.edsoo.ru/ff0c8c56
95 O06o0menrne Mmarepuana 18.05 Bubmiorexa OK
https://m.edsoo.ru/ffOc8f6¢
bubmuoreka [JOK
96 Htoroas koHTpoJbHas paboTa 18.05 https://m.edsoo.ru/ffOc8f6c
bu6mmoreka [JOK
97 O6006mmenue maTepuana 20.05

https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

98-102

IToBTOpeHue marepuana

24.05-25.05

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

102



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIC MarHUTHI U UX
| B3auMo/jieiicTBe. MaruutHoe 1oJie. | 03.09 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM ' https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarauTHO€ 10JIe TPOBOTHUKA C TOKOM.
OnbiT Opcrena. Bzanmoericteue
MPOBOJTHUKOB C TOKOM. JlelicTBHe
bu6moreka [IOK
2 MAarHUTHOTO TOJISl Ha MPOBOJHUK C 1 04.09
https://m.edsoo.ru/ff0c98fe
tokoMm. Cuita Ammnepa.
DIEeKTPOU3MEPUTEIbHBIE TPHOOPHI.
DJIEKTPOMArHUThl, AIEKTPOABUTATEIIb
JlelicTBME€ MarHMTHOTO TOJISl HA
3 JBHOKYITYIOCS 3apSyKEHHYIO YacCTHILY. | 07.09 bubnnoreka [IOK
Cuna Jlopenna. Pa6oTa cuiel Jloperria. ' https://m.edsoo.ru/ff0c98fe
YckopuTenu 3IEeMEHTAPHBIX YaCTHIL
MaruuTHbIe CBOMCTBA BEILIECTBA.
[Tocrostnabie MarauThl. JlaboparopHas Bu6 1OK
N noIMoTEKA
4 pabota Ne 1 «MccaenoBanue AeHCTBUS 1 10.09
https://m.edsoo.ru/ff0c9ac0O
MAarHUTHOTO TOJIsl Ha MPOBOJHUK C
TOKOM
5 [loBTOpEHNE N3YyYEHHOTO MaTepHaa. | 11.09 bubnuoreka [IOK
Pemenue 3amau ' https://m.edsoo.ru/ff0c9df4
6 DOnekTpoMarHuTHas uHAYKIus. [Totok 1 14.09



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

BEKTOpa MarHuTHOU unaykuuu. J/C
WHAYKIHH

HamnpasneHnne HHIyKIIMOHHOTO TOKa.
[IpaBusio Jlenma. 3akon

bubmmoreka [{OK

7 17.09
3JIEKTPOMArHUTHON WHIYKLIMU https://m.edsoo.ru/ff0cal50
®dapanes
JlabopaTtopnast pabota Ne 2
bubmmoreka [{OK
8 «HccnenoBanue SBICHUS 18.09
. https://m.edsoo.ru/ff0ca600
AIIEKTPOMArHUTHON WHTYKITUN
IToBTOpEHME M3yYEHHOTO MaTepyaa.
9 P i P 21.09
Pemenue 3agau
Buxpesoe anekrpuueckoe nose. 3C
10 HH WU B IBWXKYLIUXCS 24.09 bubmorexa OK
AYED FIBIDKYIT ' https://m.edsoo.ru/ff0cab82
NMPOBOJHUKAX. HIYKIIMOHHAS T1€Yb
1 [ToBTOpEHME N3YUEHHOTO MaTepraa. 55 09 bubnuoreka [JOK
Pemrenue 3amgau ' https://m.edsoo.ru/ff0cads8
NuaykTuBHOCTSH. SIBIeHUE
12 caMmouHAyKIuu. IJIC caMOUMHIYKIIUH. 58.09 bubnuoreka [JOK
DHEprusi MarHUTHOTO TOJISI KATYIIKU C ' https://m.edsoo.ru/ff0caf06
TOKOM. DJIEKTPOMarHMTHOE T0Jie
[ToBTOpEHME M3YyUEHHOTO MaTepuaa.
13 P i P 01.10
Pemenue 3amau.
14 Tect o Teme: «KMarHuTHOE MOJIE. 02.10 bubmuoreka [JOK
DNEeKTpOMarHuTHask MHIYKLIHUS ' https://m.edsoo.ru/ff0cb820
bu6mmoreka [JOK
15 CB00OOHBIE MEXaHUYECKUE KOJICOaHUSI. 05.10
A https://m.edsoo.ru/ff0cb9c4
16 I"apmonunyeckue kosnebaHus. 08.10 bubnuoreka [IOK

ypaBHeHI/Ie rapMOHHUYCCKUX

https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

konebanuii. [IpeBpanienue sHeprun

[ToBTOpEHNE U3YyYEHHOTO MaTepHaa.

bubmuoreka [JOK

17 09.10
Pemenue 3anau https://m.edsoo.ru/ffOcbd34
Jlaboparopuas pabora Ne 3

13 «MccnengoBanue 3aBUCUMOCTH IEPUOIA 12.10
MaJIbIX KOJICOaHHI Tpy3a HA HUTH OT '

JUTMHBI HUTU U MAcCChI Tpy3a»

19 3aTyxarolue U BBIHYK/ICHHbIE 15.10 bubnuorexa [JOK
konebanus. Pe3onanc ' https://m.edsoo.ru/ff0cc324
[ToBTOpEHME N3YUEHHOTO MaTepraa.

20 p A p 16.10
Pemmenue 3amgau.

KounTtponsnas padota Ne 1
bu6moreka [IOK
21 «ONEeKTpOMarHuTHasi MHAYKIIHSL. 19.10
https://m.edsoo.ru/ffOcca54
MexaHnnyeckue KoJeOaHus»
Kone6arenpabir kKoHTYp. CBOOOIHBIE
bu6mmoreka [IOK
22 AJIEKTPOMArHUTHBIC KOJICOaHMs B 22.10
https://m.edsoo.ru/ff0cccOc
uJeanbHOM KoJIeOaTeTbHOM KOHTYpE.

3 AHaJIOTHS MEXIYy MEXaHUYECKUMU U 2310 bubnnoreka [JOK
ANIEKTPOMArHUTHBIMH KOJICOAaHUSMH ' https://m.edsoo.ru/ffOccfe0
["apmoHHMUECKHE 3IEKTPOMAarHUTHBIE
koJiebanus. @opmyna TomcoHa. 3aKoH

24 Py 05.11
COXpaHEHUs SHEPTHH B UI€ATIbHOM
KoJie0aTeIbHOM KOHTYpE

75 [ToBTOpEHUE M3YyYEHHOIO MaTepraa. 06.11 bubmuoreka [JOK
Pemenue 3amau ' https://m.edsoo.ru/ff0cc6f8
IlepemennbIn Tok. CHHYCOUJAJIBHBIN Eufs OK

- nonuoreka

26 IEpEMEHHBIA TOK. MOILIHOCTH 09.11 H

NEPpEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC )51

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

I[GI/IVCTBYIOH_ICC 3HA4YCHUEC CUJIBI TOKa 1

HaIpsKEHUS
KonneHcarop u katymka BuGmiorexa LIOK
27 MHJAYKTUBHOCTH B LICIM IEPEMEHHOI'O 12.11
https://m.edsoo.ru/ff0cd4e0
TOKa
28 Pe3onaHc B ayieKTpUUeCKOM 1enu 13.11 bubnmorexa LHOK
https://m.edsoo.ru/ff0cd7{6
79 [ToBTOpEHNE N3y4EHHOTO MaTepHaa. 16.11 bubnuorexa [JOK
Pemrenne 3anau https://m.edsoo.ru/ff0cd67a
30 I'eneparop nepeMeHHOro ToKa 19.11 bubnuoreka [JOK
Tpanchopmarop. https://m.edsoo.ru/ffOcddle
[TIpousBoacTBO, nepenaya u
31 MOTPEOICHNE IIEKTPUIECKOM SHEPTUH. 20.11
JIuuwmii snekTponepeaayd
DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
32 Kynberypa ncnosibzoBanus 23.11
3JIEKTPO3HEPIUU B IOBCEAHEBHOU
KU3HU
33 [ToBTOpEHME N3YyUYEHHOTO MaTepHraia 26.11 bubmmorexa [TOK
https://m.edsoo.ru/ff0ced22
MexaHuveckue BOJIHBI, YCIOBUS
34 pactpoctpanenus. [lepuoa. CkopocTb 2711 bubnunorexa [JOK
pacrpocTpaHeHus U JUINHA BOJIHBL. https://m.edsoo.ru/ffOcf02e
[Tonepeunsie U TPOIOJIbHBIE BOJTHBI
35 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3011
3ByKa. BricoTa ToHa. TemOp 3ByKa
36 WNurepdepennus, nudpakuus u 01.12 bubnunoreka [JOK



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

noJjiapru3anuvsa MCXaHNYCCKUX BOJIH

https://m.edsoo.ru/ffOcf862

SHGKTpOMaFHI/ITHBIe BOJIHBI, UX

- bubnuorexa [JOK
37 CBOHMCTBA U ckopocTh. [1Ikana 03.12 1
https://m.edsoo.ru/ff0cfa42
AIIEKTPOMArHUTHBIX BOJIH
18 [IpuHIHAIIBI paTUOCBA3U U 04.12 bubnuorexa [JOK
TEJIECBUJICHUS. ' https://m.edsoo.ru/ffOcfc68
39 PasButue cpencts cBsA3m. 07.12 bubnuorexa [JOK
Parosokarus. ' https://m.edsoo.ru/ffOcf6f0
Pa3BuTHe B3rs10B HAa PUPOY CBETA.
Ckopocts cBera. [IpsMonnHeitHoe
40 aCIPOCTPAaHEHHE CBETA B OJJTHOPOJHOU 10.12 bubmorexa OK
pacnpoctp N HHOPOR ' https://m.edsoo.ru/ffOcfel6
cpene. Todyeunblid HICTOYHHK cBeTa. JIyd
CBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS
. bu6mmoreka [IOK
41 ceera. [locTpoenne n3o0paxkeHU U B 11.12
https://m.edsoo.ru/ffOcffc4
IIJIOCKOM 3€pKajie
[Ipenominenue crera. [TonHoe
. bu6mmoreka [JOK
42 BHYTpeHHee oTpakeHue. [IpenenbHbin 14.12
https://m.edsoo.ru/ff0d015e
YroJl OJIHOTO BHYTPEHHETO OTPaKEHUs
JlaGopaTtopnas padora Ne 4
bu6mmoreka [JOK
43 «/3MepeHune nokaszaTeis MpeJoOMIIEHUS 17.12
https://m.edsoo.ru/ff0d04a6
CTEKJIa»
JIunsel. [locTpoenune n3o0pakeHuli B
nuH3e. OnTHyeckue mpruodopsl U
44 g pHoOP 18.12
YCTPOMCTBA U YCTIOBUS MX O€30MaCHOTO
MIPUMEHEHHUS
45 ®dopmyra TOHKOH JIMH3bI. Y BEINYEHUE 1.1 bu6nuoreka [IOK

JIMH3bI

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0d0302

Jlaboparopuas pabota Ne 5

. . bubnmoreka [JOK
46 «HccnenoBanue CBOMCTB M300paxeHU 24.12
https://m.edsoo.ru/ff0d091a
B JIMH3aX)
47 Hucnepcus cBera. Cll0KHBIN COCTaB 25 12 bubnuorexa [JOK
Oenoro ceera. LIBser. https://m.edsoo.ru/ff0dOafa
48 WuTepdepenuus crera 28.12 bubmmorexa [TOK
https://m.edsoo.ru/ff0dOafa
bubmmoreka [{OK
49 Jlucppaxiua ceeta. 1ol https://m.edsoo.ru/ff0dOca8
50 JlabopaTtopnast pabota Ne 6 14.01 bubmuorexa [JOK
«Habmroienne mucrepcuu cBeTay» https://m.edsoo.ru/ff0d0fd2
51 Judpakunonnas pemérka. 15.01
50 [ToBTOpEHME N3y4EHHOTO MaTepHaa. 18.01 bubnuoreka [JOK
Pemmenue 3agau https://m.edsoo.ru/ff0d1162
53 JlabopaTtopnast pabota Ne 7 2101 bubnuoreka [IOK
«3mMepeHune JIMHBI CBETOBOM BOJTHBI» https://m.edsoo.ru/ff0d1356
54 [TonnepedHOCTH CBETOBBIX BOJIH. 2201 bubnnoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0d0e38
55 [ToBTOpEHME N3YyUEHHOTO MaTepuaa. 55 01 E;I@'THOTeKa LHOK
Perenne 3aau ps://m.edsoo.ru/ff0d1356
56 Kountponbnas pa6ora Ne 2 «CBeToBbIe 2501 }]?tI;I]iJ?/I;II(r)ITee(IIi (I)_[rCi/IﬁdeB56
BOJIHBI» S :
I'panu1bl MpUMEHUMOCTH bubnnoreka [JOK
57 KnaccnquKOI:fMexaHHKH. IoctynaTsl 59,01 https://m.edsoo.ru/ff0d1356
CHeluaIbHOU TEOPUU
OTHOCHUTEIbHOCTH
58 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 01.02 bubnunoreka [JOK



https://m.edsoo.ru/ff0d091a
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3ameyieHre BpeMEHH U COKpallleHUe
JUTAHBL

https://m.edsoo.ru/ff0d1356

OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

bubmmorexa [{OK

59 3ameIeHre BPEMEHHU U COKpallleHHe 04.02 https://m.edsoo.ru/ff0d1356
TUTUHBI
DHeprus U UMIYJbC PEISITUBUCTCKON bubnuorexa [JOK

60 yacTulbl. CBs3b MACChI € SHEPrUeil U 05.02 https://m.edsoo.ru/ff0d1356
UMITYJIBCOM. DHEPTHUS TIOKOS
O60061menue TeMbl «OCHOBBI bubnuoreka [JOK

61 CIelMaIbHON TEOpUU 08.02 https://m.edsoo.ru/ff0d1356
OTHOCHTEIILHOCTWY. Pemrenue 3amadq
Bue! usnyuennii. Mcrounuku bubmorexa IIOK

62 W3IIy4EeHUI 11.02 https://m.edsoo.ru/ff0d1356
CriexTpbl. Buap! CrieKTpoB. bubmoreka [IOK

63 ClieKTpanbHbIi aHaH3 12.02 https://m.edsoo.ru/ff0d1356
JlabopaTtopHnas pabota Ne 8 bubnuorexa [JOK

64 «HabmroaeHue CIuIomHoro u 15.02 https://m.edsoo.ru/ff0d1356
JUHENYaTOro CIeKTPOB»
OTKpBITHE U UCCTETOBAHUE bu6mmoreka [JOK

65 dotosddexra. OnbiTer A. I'. 18.02 https://m.edsoo.ru/ff0d1356
CroneroBa
3akonbl pororddekra. YpaBHEeHHE bubnnoreka [JOK

66 DunmrerHa g Gotosddekra. 19.02 https://m.edsoo.ru/ff0d1356
«Kpacnas rpanuna» gportosdpdexra
®ortonsl. opmyna [Inanka. Jneprus u bubnuoreka [IOK

67 uMmnynbsc potoHa. TexHuueckue 25.02 https://m.edsoo.ru/ff0d1356

YCTPOMCTBA U IPAKTUYECKOE
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npuMeHeHue: (OTOAIEMEHT,
¢doTomaTuuk, coaHeuHas OaTapes,
CBETOJIHO

Hasnenune cBeta. Onbite [1. H.

bubmmoreka [{OK

68 JlebeneBa. XUMHUYECKOE NEUCTBUE 16.02 https://m.edsoo.ru/ff0d1356
cBeTa

6 [ToBTOpeHHE H3Y4EHHOTO MaTepHaJa. 0103 E;I@.THOT@K& HOK
Pewrenue 3axaq . ps://m.edsoo.ru/ff0d1356
Mogenb atoma Tomcona. OMNbITHI bubnuorexa [JOK

70 Pesepdopmaa 1o paccestHuIO 0-9acTHII. 04.03 https://m.edsoo.ru/ff0d1356
[InmanerapHas Mozaenp aroma

bu6moreka [IOK

71 Hocrynate bopa 05.03 https://m.edsoo.ru/ff0d1356
W3nydyenue u normiomeHrue GoToHOB bubmuorexa [JOK

72 MIPH TIepEX0ie aToMa C OJTHOTO YPOBHS 11.03 https://m.edsoo.ru/ff0d1356
SHEpPruu Ha apyroi. Jlazepsl
BoaHoBrle cBovicTBa yacThll. BoHEI e bu6mmoreka [JOK

73 bpouns. KoprnyckynsipHO-BOJIHOBOU 12.03 https://m.edsoo.ru/ff0d1356
nyanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE
U3ITy4yeHue
OTKpbITHE PaTMOAKTUBHOCTU. OTIBITHI bubnnoreka [JOK

74 Pesepdopna o onpeneneHuto cocraBa 15.03 https://m.edsoo.ru/ff0d1356
PaAMOaKTUBHOTO U3TYYCHHS
CporicTtBa anbda-, 6era-, raMmma- bubnunoreka [JOK
n3iydyeHus. BiousHue https://m.edsoo.ru/ff0d1356

75 18.03

PaAOaKTUBHOCTHU HA KHUBBIC
OpraHnu3MbI
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OTKpbITHE IPOTOHA U HEUTPOHA.

bubmuoreka [JOK

76 N3oTonsl. Mosenb cTpoOeHHsS aTOMHOTO 19.03 https://m.edsoo.ru/ff0d1356
snpa
3aKOH PaJIMOAaKTUBHOTO PacIaza. bubnnorexa [IOK
77 [lepuon nonypacnana. Anbga-pacna. 2503 https://m.edsoo.ru/ff0d1356
ONEeKTPOHHBIM U IIO3UTPOHHBIN OeTa- :
pacnazn. I'aMma-u3nydeHue
18 [ToBTOpeHHE H3YIEHHOTO MaTepHaJa. 26.03 bubmorexa [IOK
Pemenue 3amau : https://m.edsoo.ru/ff0d1356
79 DHeprus CBSI3M HYKIIOHOB B SI/IPE. 05.00 bubmnorexa IIOK
SnepHble peakiuu . https://m.edsoo.ru/ff0d1356
20 Jlenenue suep ypana. Llenubie 05.08 bubmorexa IIOK
SJICPHBIC PEaKIIUU. : https://m.edsoo.ru/ff0d1356
g1 T[ToBTOpEHHE U3YYEHHOTO MaTEPHAA. 06,04 bubmorexa [IOK
Pemtenue 3amay . https://m.edsoo.ru/ff0d1356
22 Kontponbnas padorta Ne 3 «KBanToBas 12.04 bubnmnorexa IIOK
U snepHas Gu3uKa» : https://m.edsoo.ru/ff0d1356
33 Mertoabl HAOJIIOAEHUS U PETUCTPALIUH 15.04 bubmorexa [IOK
3JIEMEHTAPHBIX YaCTHII. : https://m.edsoo.ru/ff0d1356
bubnuoreka [JOK
84 OIeMEHTapHBIE YACTHIIBI 16.04 https://m.edsoo.ru/ff0d1356
bu6mmoreka [JOK
85 OTkpbITHE NO3UTPOHA. AHTMYACTULA 19.04 https://m.edsoo.ru/ff0d1356
86 JlenTonsl. AgpoHnbl. KBapku 22.04 bubnunoreka [JOK
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OyHIaMEHTAIbHBIE B3aUMOICUCTBUSL.

bubmmoreka [{OK

87 23.04 .
EnuHCTBO (hM3HUYecKOU KapTUHBI MHpa https://m.edsoo.ru/ff0d1356
Bu 3Bé31H0r0 HeOa. Co3Be3nus, bubmmoreka [{OK

88 SIPKHE 3BE3/TbI, TUTAHETHI, UX BHIUMOE 26.04 https://m.edsoo.ru/ff0d1356
nBrokenne. CoaHeyHas cucreMa

” Comnue. CoHeuHast aKTUBHOCTb. 2904 Bubmmoreka [IOK
Vicrounnk sueprun COTHIA ¥ 3BE3T : https://m.edsoo.ru/ff0d1356
3BE3BI, KX OCHOBHBIE bu6moreka [IOK
XapaKTePUCTHKH. 3BE3IbI ITIaBHOW https://m.edsoo.ru/ff0d1356
mocleIoBaTeIbHOCTH. BHyTpeHHEE

90 8 . P 30.04
cTpoeHue 38€311. CoBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
sBosrony CoJIHIA U 3BE3NT
Muneunsin [1yre — Hama ['anakTuka. bubnuoreka [IOK

91 ITonoxxenune n gemxkenue CoaHIA B 06.05 https://m.edsoo.ru/ff0d1356
T'anaktuke
lanaktuky. YEpHbIE IBIPHI B SIpax bubnmorexa IOK

92 ATAKTIK 07.05 https://m.edsoo.ru/ff0d1356
Bcenennas. Pa3zOeranue rajnakTuk. bubmuoreka [JOK

93 Teopus bosbLioro B3peiBa. 13.05 https://m.edsoo.ru/ff0d1356
PenukToBO€ H3MyUeHHE. '
Meraranaktuka

o4 KonrponbHas paboTa « DIeMEeHTEI 1405 bub6mmoreka IIOK
ACTPOHOMMH 1 ACTPODHIHKI . https://m.edsoo.ru/ff0d1356

95 Hepeurennsie npo0ieMbl acCTpOHOMUU 17.05 bubnmnoreka [JOK



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

https://m.edsoo.ru/ff0d1356

Oo6o6maromuii ypok. Ponb pusuku un
ACTPOHOMHUH B SKOHOMHYECKOMH,

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

96 TEXHOJIOTHYECKOH, COIUAIbHON U 1 20.05
ITUYECKOH cdepax NesTeIIbHOCTH
YeJloBeKa
O6o06matomuii ypok. Poss 1 mecto bubnuoreka [JOK

97 (U3UKK ¥ ACTPOHOMUH B COBPEMEHHOM 1 21.05 https://m.edsoo.ru/ff0d1356
Hay4YHOU KapTHHE MHpa
O6o06maromuii ypok. Poib bubmuorexa [JOK

08 (dbuzmveckoit Teopuu B (opMUpPOBaAHUHT : 24,05 https://m.edsoo.ru/ff0d1356
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
Mupa
O6o06matromuii ypok. Mecto bubmuorexa [JOK

99 (br3UYeCKO KapTUHBI MUPA B 00IIEM | https://m.edsoo.ru/ff0d1356
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
PesepBHbIil ypok. MarHuTHOE 10JI€. bubnuoreka [JOK

100 DnekTpoMarHuTHas MHAyKIus Onrtuka. https://m.edsoo.ru/ff0d1356
OcCHOBBI cieMaNbHON TEOPUHU
OTHOCHUTEIIbHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka. bubnnoreka [JOK

101 DneMEHTBl aCTPOHOMUU U https://m.edsoo.ru/ff0d1356
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB ITO 99

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI POrPaMMBbI CPETHEr0 001Iero 06pa3oBaHMs

10.1

JlemoHCTpUpOBaTH Ha TpUMEpax poJib U MecTo (UMK B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHU, B MPAKTHUYECKON AEATEIbHOCTH

monen

10.2

YYuThIBaTH TPaHUIIBl PUMEHEHUS U3YUYCHHBIX (DU3UYECKUX MOJCITICH:
MarepuaigbHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TENO, UACATBHBIN Ira3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIA SIEKTPUYECKUU 3apsii — TMpU PEIICHUU

(dbu3nueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOPHUHU
CTPOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJHMHEHHOE IBW)KCHHE, CBOOOIHOE MajJCHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE  JKHAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Teln TpH  HarpeBaHHUH
(oxmaxkJieHuM), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHCHCAIUS,
IUIaBJICHWE, KPHUCTAJUIM3AllHUs, KHIICHWE, BII&XXHOCTh BO3yXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpPOIECcCax;

QJICKTpU3aluA TCI, B3auMMO/JICHCTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMKEHHE, UCHONb3ys (U3NYecKue
BEJIMYMHBI: KOOpJMHATA, MyTh, IEpEeMEIEeHHEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEpIrus,
NOTEHIMAJIbHAsT SHEeprus, MeXaHuueckas paboTa, MexaHudeckKas
MOIITHOCTh; IIPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCITOJb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIIMYMHaAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEIIOBBIC




SBIICHUS,, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHUE Tasa,
TEMIepaTypa, CpeAHSs KHHETUYCCKas SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJ, CpEIHEKBaJapaThyHas CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsISI JHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JEHCTBHUSI TEIUIOBOTO JBUTATEIS;, TPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHMS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUUYECKHME CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (TpoILecChl), MCHONb3yd (U3HUecKue
BEJIMYMHBI:  DJEKTPUUECKUH  3apsa,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAJ, Pa3HOCTb NOTEHLHUAIOB; MpU
OTHMCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEIMYMH, HX OOO3HAYeHMs] M €AWHHULBI, YyKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMHU

BEIMYMHaAMU

10.7

aHAIM3UPOBATh (U3MYECKHME TPOLECChl U  SIBJICHUS, HCIHOJbB3Ys
(bm3uYecKre 3aKOHBI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akoHsl HpIOTOHA, 3aKOH COXpPAaHEHHS MEXAaHUYECKOW IHEPTHUH,
3aKOH COXPAaHEHMS MUMITYJIbCa, IPUHLHUI CYNEPIO3ULIUNA CUJI, TPUHLIUII
paBHOMpaBUsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHUIO CTPOCHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKON SHEpruu TEIJIOBOIO JABMXKEHUS MOJIEKYN C
abCOIOTHON TemIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHEHHUs DJJEKTPUYECKOTo 3apsaa, 3akoH Kymona; mpu s3ToMm
pasnuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIP2YKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPHUHLIUIIBI HeﬁCTBHﬂ MaIllvH, HpI/I60p0B n
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBHUA HUX 0€e30I1acHOTO

HCIIOJIBb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIL; MpU
3ToM (QOopMYyITHpOBaTh MpodieMy (3aady) U THUNOTE3Y Y4eOHOTO
JKCIIEpUMEHTA, coOuparb  YCTaHOBKY M3  MPEATI0KEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOAbI

10.10

OCYH.[GCTBJ'IHTL npsIMbIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OITUMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(Gu3nYecKuX BEIMYUH B BUJE TaONUIl U TpadyKOB, AeIaTh BHIBOJBI MO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOro  TpyJa TpU  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENIbCKOM M MPOEKTHOM JEATENBHOCTH C HCIOJIB30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBaAHUS

10.13

Pemate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHaIu3a
YCIIOBHS  3a7auyd  BBIOMpATh  (DU3WYECKYI0 MOJENb, BBIICTATH
(bu3uveckne BeTMYUHBI U (DOPMYIIBI, HEOOXOAUMBIC ISl €€ pelIeHus,
MIPOBOJIUTH PACUYETH M OLIEHUBATh PEATHLHOCTH MOTYICHHOTO 3HAYCHUS

(bU3UYECKO BETUIMHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUI C OMOPON Ha M3ydeHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu  pemieHHd yuyeOHBIX 3aJad  COBPEMEHHBIE
WH(OPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOUCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTalii U MPEJCTaBICHUs y4eOHOW U HAY4YHO-MOMYISIPHOMN
uH(bOpPMALIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJIy4aeMyIo HH(opMaIuo

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU H TEXHOJIOTUI

10.17

Hcnonps3oBaTh TEOpEeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEAHEBHOM
JKU3HU I oOecrieueHrst 0e301aCHOCTH P OOpaIleHUH ¢ MpUOopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHEHUS 3I0pOBBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYINIbl, palMOHAJIBHO  pacHpenesiTh
00s3aHHOCTH M IUJIAHUPOBATh JESITEIBHOCTh B HECTaHJAPTHBIX
CUTYyalMsX, aJeKBAaTHO OILIEHUWBATh BKJAJ KaXJOrO U3 YYaCTHUKOB

TPYMIIBI B pELIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsieMble MpeMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IPAKTHYECKON JEATEIBHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3UUECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsj, siepHas MOJENIb aTOMa, HyKJIIOHHas

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NUYECKUX 3aa4

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
QIIEKTPOMArHWTHasl WHAYKIUS, JIeHiCTBHE MAarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, MPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus U
ToJIsIpU3allis CBETa, AUCHEepcHs cBeTa, (orolnekrpuueckuii dddekt
(boToapdexT), cBEeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaauO0aKTHBHOCTDb

11.4

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIC, ONTUYECKUE, IJICKTPUUYECKYIO MPOBOJUMOCTb Pa3IMUHBIX
Cpel) ¢ DJEKTPOMAarHUTHbIE sIBIIeHUs (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyig, cuwia Awmmepa, cuina JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEPTUsl ANEKTPUUYECKOT0 W MArHUTHOTO TMOJEH, MepUoJ M YacToTa
KosiebaHuil B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMArHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHie W ONTHUYeCKas CHJIa JIMH3BI, MPU OMUCAHUU MPABUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEJIMYUH, UX
0003HaYEeHHs] WM EOUHHIIBI; YKa3bIBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BETUYUHY C JPYTUMU BEJIMYMHAMHU




11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U HUMITYJIBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp;, IIPU ONHMCAHHUU
IMPaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanmu3upoBath (PU3MYECKHUE TIPOIECCHl U SIBJICHUS, HCIOJIB3YS
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJyIeIbHOTO COEIUHEHUS MPOBOJIHUKOB,
3aKkoH J[xoyns — JIeHna, 3akOH 2JE€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPETOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpAaHCHHS DHEPrUH, 3aKOH COXpPaHCHHS
AMITyJbCa, 3aKOH COXpaHEHUs SJIEKTPUYECKOTO 3apsaa, 3aKoH
COXpaHEHHMSl  MaccoBOr0  d4Wcla, TOCTyiaarel  bopa, 3akoH
paauoOaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAIpaBJICHUEC BCKTOpa MWHAYKIIMKM MArdvuTHOI'O IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  INIOCKHM

3€pKajoM, TOHKOM JIMH301

11.9

BBINOMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJIBH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPCHHIA; IPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) MU THUNOTE3Y Y4eOHOIO
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMyj'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H31/I‘{€CKI/IX
BCIIMYHH; IIpU 3TOM BLI6I/IpaTI> ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO/AbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKMX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX ~ M3MEPEHUH; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(buKCUpOBaTh pPE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHJIE TAaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MacCHOTO TpyAa MpH  IMPOBEACHUU




ucCIeIOBaHU B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKON M MPOECKTHOM JESITEIBHOCTA C MCHOJIb30BAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyL0BaHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPU3WYECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
YCIOBHS 3a/a4d  BBHIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢u3nveckne BeTUUUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pelieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(bU3UYECKON BETUYHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUN C ONOPOM HA M3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

11.15

Wcnonb3oBath mnpu  pemieHud  yueOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHUCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTalii U MpPeJCTaBICHUs y4eOHOW U HAaY4YHO-NOMYISIPHOMN
nH(popMalUY, MOJYYEHHON U3 Pa3IUYHBIX HCTOYHHMKOB; KPUTHYECKU

aHAIM3UPOBATH MOJy4aeMYyI0 HH(YOPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUSA MO (PH3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpaIieHny ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGorath B rpymme ¢ BBIOJHEHUEM PAa3IMYHBIX COIHAIBHBIX pPOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpYMNIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEITENBHOCTH B  HECTAHIAPTHBIX
CUTYallMsIX, aJeKBAaTHO OLIEHWBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B peLlIEHNE paccMaTpuBaeMoi pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poib
JKCIIEpUMEHTAa W TEOpHUM B  IpoIecce

MO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenmupoBanue GU3HYECKUX SBICHUNA W
nporeccoB. Hayunsie runore3sl. Ouznueckne
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3nIecKnX 3aKOHOB. [TpuHIMT
cooTBercTBUsA. Ponp M mecro ¢u3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydyHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

KNHEMATHUKA

2.1.1

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHHUYCCKOI'O ABMKCHU. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTD,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

NEPEMELIEHUH U CIIO0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u nepeMeeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU




2.14

CBoOoHOE majeHue. Y CKoOpeHrue cB0O0HOTO

HaacHus

2.1.5

KpuBosmueiiHoe nBukeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHAA
CKOpOCTb. [Iepuon " 4acToTa.

LlenTpOCTpEeMUTENEHOE YCKOPEHHE

2.1.6

Texanueckue yCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHaApsZOB, LEIHBIE M PEMEHHBIC

nepeaaqn

[IpakTrnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSIMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOW CKOPOCTBHIO, PAaBHOM
Hym0. M3ydeHue IBH>KEHUs IIapuKa B BA3KOM
xuakoctd. M3ydyeHue  NBIKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBriii 3akoH HproToHa. WMHepruanbHbie

CUCTEMBEI OTCUETa

222

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHII

223

Bropoii 3akon HproToHa i MaTtepuaibHON
TOYKA B WHEPIHUAILHOW CHUCTEME OTcYéTa
(UCO). Tperuit 3akon HprooToHa g

MaTCPHAJIbHBIX TOYCK

224

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsHKecTH.

HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHs
CKOJIBKEHUS W CWIa TPEHHUA  IOKOSL.

Kosddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TCJIA B ) KUAKOCTU HUJIU Ira3eC

227

[TocrynarenbHOe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIHHO OCH BpaliCHUA.
[Ime4o cunbl. YcioBus paBHOBECHs TBEPAOIO
tena B ICO

229

TexHuueckue  yCTpOMCTBA:  MOJAIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboThl. V3yueHue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JICCTBUEM HECKOJBKHUX cwil. McciaenoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmupyeMoil MpyKHHE M PE3UHOBOM
oOpaslle, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI
MaTepuajgbHBIX TO4YeK. WMmynsc cuibl U

N3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenuss wumnyiasca B HCO.

PeaktuBHOEC JABHIXCHHUEC

233

Pabora cuier

234

MONIHOCTD CHIIBI

2.3.5

Kunernueckas OQHCPIuAa MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[MorennmaneHass sHeprusi. [loTeHuumanbHas
SHEprus YIIPYTo ne(pOopMUPOBAHHOM
npyxunbsl. [loTeHnuanbHas dSHeprus Teia

BOJIM3HU INOBEPXHOCTHU 3emnu

2.3.7

IloTeHnManbHble U HENOTCHUMAIbHBIC CHIIBL.
CBs3b pa6OTI:>I HCIIOTCHIHUAJIBHBIX CHII C

HN3MCHCHHUCM MEXaHHUYEeCKOM OHECPrun

CHUCTCMBI TCII. 3akoH COXpaHCHU A




MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
530 TexHu4eckue yCTpOWCTBA: JBHUIKEHHE PaKET,
o BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET
[IpakTnueckue pabGoThl. M3yuenue cBs3u
53,10 CKOPOCTEH TEJII TIpU HEYIpPyroM yzaape.

UccnenoBanue cBs3u  pabOTBl  CHIIBI €

M3MEHEHHEM MEXaHHICCKOM OHCPruu TCJIa

MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHoBckoe
neuxenue. {uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mopnenn CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

3.1.3

Macca wMonekyn. KonumdecTBo BermiecTsa.

[TocrossHHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa U €€

u3mepenue. [lkana remneparyp Lenbcus

3.1.5

Monens WIcajJbHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKON

TEOpUHU NACAIBHOTI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JABMXKECHUS

yactui ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlanbTOHA

3.1.8

I'a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, u3obapa

3.1.9

Texnuueckue YCTpPOWCTBA: TEPMOMETP,

6apometp




3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JlyXa B KJIACCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXJ1y apaMeTpaMy COCTOSIHUS

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPrUs. TEPMOJMHAMHYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, M3NydeHne. TermoéMKoCTh Tena.
VnenpHasg TEmIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

[IepBblii 3ak0H TepMoaMHAMUKU. [[pruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJMHAMUKHU K
u3onpoueccaMm. I'papuueckas UHTEpHIpeTalus

paboThl Taza

3.2.5

TemmoBsle MamuHbl. [IpuHIUIBL IEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TEWIOBBIX MamuHaxXx.  KoaddunueHnt
nosie3Horo  geWicteus  (mamee —  KIIM)

temioBoi mamuuskl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mpoleccoB B HpPUPOJIE.
TennoBsie JBUTATEIIH. DKOJIOTUYECKHE

HpO6HeMH TCILIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUraTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOM

TEIUIOEMKOCTH

33

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

332 BO3ayxa. HacellenHslil nap
Teépnoe TEJIO. Kpucrannuueckue u
133 amop(dHBIE Tenma. AHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KPUCTAJLIBL.
CoBpemeHHbIe MaTepuabl
334 [lnaBnenne u Kpuctaumzauus. YJaeiabHas
o TerioTa miasyienus. Cyonumanus
3.3.5 VYpaBHEHHE TEIIOBOTO OalaHca
TexHuueckue yCTpONCTBA: TUTPOMETP H
336 TICUXPOMETD, KaJIOPUMETP,  TEXHOJOTHUHU
o MOJTYYCHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YHUCJIe HAHOMATEPUaOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. H3mepenne
o BJIQYKHOCTH BO3yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATUKA
A1l OnekTpu3anus Teil. JJIeKTpudeckuil 3aps. JBa
o BUJIA JIEKTPUYECKUX 3apsI0B
e [IpoBoaHMKHY, JUAIIEKTPUKU u
MOJIYIPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
4.14 B3aunmoneiictue 3apsoB. 3akoH Kynona
4.1 DIIeKTpUYEeCcKoe oJe. Hanpsxénnocts
e 3IEKTPUUYECKOTO HOJIAL. [IpuHnmn
o cyneprno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUYECKOTO OIS
116 PaGota cunm 2neKTPOCTAaTUYECKOTO  TOJIS.
o [Torenuman. Pa3HoOCTh NOTEHIIMATIOB
417 [IpoBOAHUKHM W JUAIEKTPUKH B MOCTOSIHHOM

OJICKTPUYCCKOM II0JIC. I[I/IBJICKTpI/I‘{eCKa}I




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsH>KeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 ANIEKTPOMETP, ANIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
41.10 [IpakTnueckue paboTHI. Nsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

4.2.1 AIEKTPUIECKOTO TOKa. McTounnku Toka. Cuma
Toka. [TocTosiHHBIN TOK
422 Hanpsxenne. 3akon OMa Juist ydacTka 1enu
493 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o CONIPOTHBIICHUE BEILIECTBA
124 [TocnenoBarensHoE, rapajieJIbHoe,
o CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOoOUIHOCTD JEKTPUIECKOTO TOKA
anekTpoaBmwkymas cuia (manee — IJIC) um
497 BHYTPEHHEE COIPOTUBIECHUE UCTOYHUKA TOKA.
o 3akon Oma g1 1ONHOM  (3aMKHYTOIN)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
DJNIeKTpOHHAs IIPOBOJIUMOCTh TBEPIBIX
428 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUSA
o METaJJIOB oT TEMIIEpaTypHI.
CBepXpoBOIUMOCTh
429 OnekTpuyeckuii TOk B Bakyyme. CBolcTBa
o 3JEKTPOHHBIX TyYKOB
4.2.10 [onynpoBoanuku. CoOCTBEHHAs: M IPUMECHAs




MPOBOJIUMOCTb TOJIYIPOBOJAHUKOB. CBOKCTBA

p-n nepexopa. [1oyrpoBoAHUKOBBIE IPUOOPHI

4.2.11

DONEKTPUUECKUd  TOK B DJIGKTPOJIMTAX.
DIEKTPOIUTHYECKAS JTUCCOIIHAITHSI.

DIIeKTPOIu3

4.2.12

DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIIE M HECAMOCTOSITEIbHBIN
pazpsaa. PazmuuHble THIBI CaMOCTOSTEIBHOTO

pazpsaa. Monnus. [1na3ma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKM  TOKAa,
JJIEKTPOHArpEBATEIIbHBIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHHUS, BAaKyyMHBII O],
TEPMUCTOPBI nu (boTOpE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTuueckue paboTEHI. Nzydaenue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpEHHero comnpoTusieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3.1

IlocrossHabIE MarHuThl. BzammojaelicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mone. BekTop MarHUTHOMN
vHAyKIMU.  [lpuHmun — cynepno3uiuu.
Jlunnu marautHOM wuWHAYKIMU. Kaptuna
JVMHUM  MAardHuTHOM  HMHAYKUMH  TOJSA

INOCTOAHHBIX MarHuTOB




MarsnuTtHOE 10JIE NPOBOJHUKA C TOKOM.
Kaptuna nuHUE 11078 JUIMHHOTO IMPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJBLECBOI'O

433 IPOBOJIHHKA, KATYMIKK C TOKOM. OIIBIT
Opcrena. BzaumoneicTBrue MpoBOAHUKOB C
TOKOM
434 Cunia Amriepa, €€ MOIyJb M HalpaBJICHUE
Cuna JlopeHiia, €€ MOyb U HaNpaBJICHUE.
JIBmkeHne  3apsHKEHHOM — 4acTUMLbBl B
4.3:5 OJIHOPOJHOM MAarHUTHOM moyie. PaGora
cuibl Jlopenna
4.3.6 SIBlIeHNE ANEKTPOMATHUTHOW HHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIIYKIIUH
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHON
4.3.8 nHaykunu Papanes
Buxpesoe »snekrpuueckoe moise. IJ/1C
WHIYKIIMM B TPOBOJHUKE, IBHXKYIIEMCS
4.3.9 TIOCTYNATEbHO B OJHOPOJIHOM MAaTrHHTHOM
moJie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTH. SIBJICHUE CAaMOWHIYKIIUH.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHUTHOTO TIOJSl KAaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTpOMCTBA:  MOCTOSIHHBIE
MarHuThI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS IeYb
[IpakTruueckue paboTHL. N3yuenue
MarHUTHOTO MOl KaTyIIKU C TOKOM.
4315 HccnenoBanue  JeMCTBUS  TTOCTOSIHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIIUHN




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenbnas  cucrema. CBoOOIHBIE
KojeOanus. ['apMOHWYECKHE KOJICOAHMS.
5.1.1
[Mepuon, wacrora, ammumatyma u ¢asa

KoJe0aHuii

[IpyxunaHbIM MasTHHK. MaTtemaTudyeckuin

5.1.2

MasTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJICOAHMIA.
5.1.3 Kunematnueckoe 31 JTAHAMHAYECKOE

oIucaHue KoJe0aTeabHOr0 ABHKEHUS

[IpeBpamenue SHEPIUH pu
TapMOHHYECKUX KOJICOaHMIX. CBs3b
5.1.4 aAMILTATY/IbI KoJIeOaHnii HUCXOIHOU
BEJIMYUHBI C aMIUTHUTYAaMH KoJieOaHuil eé

CKOPOCTH M YCKOpPEHUSs

KonebGarenbupiii  koHTYp.  CBOOOMIHBIC
JJIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATCIIbHOM  KOHTYpE.
515 AHANOTUST MEXIYy MEXaHWYCCKUMH |
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

3akoH COXpaHCHHUA SHEPIruu B HACAIBHOM

5.1.6
K0J1e0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Peszonanc. Pesonancuas KpHUBasl.
5.1.7
BrinyxaeHHbie 3JIEKTPOMarHUTHBIE

KoJIeOaHusl.

[Tepemennbii  ToK.  CHHYCOMZANBHBIN

5.1.8 §
INEPEMCHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.19 AMIUTUTYIHOE U JEUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPSZKCHU A

5.1.10 Tpanchopmarop. [IpousBoacTBo, nepenada




U NOTpeOJIeHUE 3JIEKTPUUYECKON SHEpruu.
OKOJIOTUYECKHE PUCKHU IIPU MPOU3BOJICTBE
IEKTPUUECKOU JHEPIuu. KynsTypa
HCI0JIb30BAHUSA JIIEKTPOIHEPTUU B

OBCEIHEBHOU KU3HU

Texnuueckne ycTpoicTBa: celicMorpad,

5.1.11 ANMEKTPUUECKUI 3BOHOK, JUHUN
ANIEKTpoTepeaad
[Ipaktnyeckne pabotel. HccnemoBanue
3aBUCUMOCTHU TEpUOJa MajbIX KoJIeOaHUU
5112 T'py3a Ha HUTHU OT IAJIMHBI HUTU W MACChI

rpy3a. MccienoBanue nepeMeHHOTO TOKa B
e U3 TIOCIEOBATEIbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTylIIKU U Pe3ucTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanndeckue BOJIHBI, YCJIIOBUA
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacnpocTpaHeHHUs W JJUMHA  BOJIHBL

[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHBI

522

WNuTtepdepenius u Tudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBHS
U3JIyYCHHUS]  DJIIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuentanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)keHHe, MpPeIOMIIEHUE, MOJIIpU3alus,
midpakius, uHTepdepenuus. CkopocTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JIIEKTPOMAarHUTHBIX BOJIH.
IIpruMeHeHne 2IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPagruoCBA3N U TCICBUIACHUA.




Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKkue yCTpPOMCTBA: MY3BIKAJIBHbIC
UHCTPYMEHTBI, yABTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHILMHE,
panap, pafuONpPUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neyp

53

OIITHUKA

5.3.1

[IpssMonMHEHOE PACIpPOCTPAHEHUE CBETa

B OJIHOpoJIHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBl OTpaKEHUS
csera. [loctpoenne m300pakeHHil B IIOCKOM

3epKaje

5.33

[IpemomiieHne cBera. 3akOHBI IPETOMIICHUS
CBETa. AOCOTIOTHBIH MOKa3aTelb

MperoMIICHUS

534

[Tommoe BHYTpPEHHEE OTpaKCHHUE.
[IpenenpHbId YroJl MOJHOTO BHYTPEHHETO

OTpakKEeHUS

5.35

Hucnepcust cBera. CnoXHBI  cocCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparonue U pacceuBarollUe JUH3BI.
Tonkass nuH3a. DOKYyCHOE PACCTOSIHUE H
ONTUYECKass  Ccujla  TOHKOW  JIMH3BI.
[TocTpoenue u3o0pa>keHuil B COOMPAIOLITUX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW JUH3bL. YBEIUYEHUE, JaBaeMOe

JINH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTH FCOMCTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdepennust  cBera. KorepenrtHsle
HCTOYHUKH. Ycnosus HaOIr01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHONH KapTHHE OT JBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cera.  JudpakunonHas

pemérka. YcinoBue HaOMIOICHHS TIABHBIX

5.3.9 MaKCUMYMOB npu aJICHUN
MOHOXPOMaTHYECKOTO cBeTa Ha
T(QPaKIIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceeta
TexHuyeckue ycTpoicTBa: OYKH, JIyIa,
¢doToannapar, NPOEKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOTI, TEJIECKOII, BOJOKOHHAs
OTITHKA, T(paKIuOHHAS pemérka,
MOJISIPOU T
[IpakTnueckue paboTHI. Nsmepenue
5310 nokasarenis npenomienus. VccnenoBanue

CBOWCTB  W300pakeHW B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunbl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEeOpUn
OTHOCHUTEJIbHOCTH: WHBAapUAHTHOCTD
MOJYJI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMCHHOCTH.
3aMe,I[J'ICHI/IC BpPpEMCHH MW  COKpall€HHE

JUINHBI

6.3

3HepFI/I$I " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIIBbI

6.4

CBsi3b Maccbl C JHEpPrued M UMITYIHCOM
CBOOOJIHOM 4YacCTHIBl. ODHEPrus IOKOS

CcBOOOTHOM YaCTHIIBLI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Popmyiia [1nanka cBsA3M dHEPrUn
¢oTroHa ¢ ero uyacroTod. ODHeprus W

UMITYJIbC GOTOHA

7.1.2

OTtkpeiTHE U UccnenoBanue ¢orodrddexra.




OnbITHI AT. Croserosa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DOHHIITENHA IS

dotorddexra. «Kpachnas TPaHULIA»

dororddekra

7.1.4

Hasnenune cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYeCKHEe YCTPOWCTBA: (DOTORIIEMEHT,
dboTOmaTUHK, COJIHEYHAsI Oarapes,

CBETOIUO/T

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aToMa. HnaHeTapHasI MOJ€CJIb aTOMa

7.2.2

[Toctynatsl bopa. N3nyuenne u
norjoueHre (GOTOHOB TpPHU  Mepexoe
aToMa C OJHOIO YpOBHS DSHEPrUu Ha
npyroi. Buasl cnektpoB. CiekTp ypoBHEH

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHOBEIE cBo¥icTBa 4acTHIll. BOJHEI ne
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanusM. Judpakuus dIeKTpOHOB Ha

KpucTajljiax

7.2.4

CroHTtanHoe H BBIHY)XXACHHOC H3JTYUCHHUC.

YcTpolcTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyeckne YCTPONCTBA: CHEKTPaNbHBIH
aHau3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIM

KOMIIBXOTCP

7.2.6

[Tpaktuuyeckue  pabotsl.  Habmogenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/Iﬂ U perucTrpanvuu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpBITI/IC PAANOAKTUBHOCTH. OmnbITH




Pesepdopna 1o onpexpeneHuio cocrtaBa
paauoakTUBHOrO u3inyudeHus. (CBoiicTBa
anbda-, 6era-, raMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpbiTHE  NPOTOHAa U HEUTpOHA.
Hyxnonnas moxens sinpa ['eiizenbOepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

anpa. M3oTonsl

7.3.4

Anbda-pacna. DNIEeKTPOHHBIN u
NO3UTPOHHBIM  OeTa-pacnaj. l'amma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuu. JleleHWe W CHHTE3

saaep

7.3.7

Anepubiit peaxkTop. TepMosiepHbIi
cunte3. IlpobmemMbl W  MEpPCHEKTUBBHI
SIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACMEKThI SJIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHble  4YacTuibl.  OTKphITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
KaMepa BunbcoHa, sAIepHBI peakTop,

aroMHas OoM0a

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. Co3Be3mus, spKue

3Bé3,I[BI, IJIAHCThI, X BUAUMOC JBHKCHHUC

8.2

Conneunas cucteMma. IlnaHeTnl 3eMHOI

TPYIIIIBI. IImaneThI-rura’nThl u ux




CIIyTHUKH, KapJIMKOBBIE ILIaHEThl. Masble

testa COJTHEYHOM CUCTEMBI

8.3

Connme, ¢orochepa u  armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk snepruu CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETMMOCTb, Paauyc, TeMIleparypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CHEKTpaJlbHBIIl  KJIacC — CBETUMOCTbHY.
3BE3apl  [VIAaBHOM  IOCJIEIOBATEIHHOCTU.
3aBUCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

Buytpennee CTpOEeHue 3BE3.
CoBpeMeHHbIE MPECTaBICHUS (o]
IPOMCXOKICHNU U dBorory ConHLa U 3BE31.

ITansl JKU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pacopeneneHue 3BE3N, raza W IBUIN.
IMonoxxenne wu gBwxenne CoJiHIIA B
lNamaktuke. Ilmockas wu  chepudeckas

IHOACUCTEMBI TamaxkTukn

8.8

Tuner ramaktuk. PaguoramakTuku H

KkBa3apbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceeneHHOM.
3akon XaOOma. Pasz0Oeranue raJlakTHK.
Boszpact u paguyc Bcenennoii, Teopus
Bompmioro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukroBoe H3JIYYCHHUC

8.10

MacmtabHast ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménusie npo6iemsl

aCTPpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



