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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢usrke 6a30BOTO YPOBHSI HA YPOBHE CpelHEro odiero oopa3zoBanus pa3padoTraHa Ha
OCHOBE TMOJOXEHU W TpeboBaHWUH K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOI
nporpammsl, npeacrasieHHbIX B PI'OC COO, a Takxke ¢ yuéroM enepanbHOil pabodeit mporpaMmbl
BOCIMTAHMSI U KOHLENIMHU MpenojaBaHus ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTEIIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPaAMMBI.
Copepxanue mnporpaMMmbl Mo (u3uke HampaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOydarommxcs 10—11 knaccoB mpu oOydyenun ux ¢usvke Ha 0a30BOM YypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIBbHOCTHOTO noaxoa. [Iporpamma no ¢u3nke cOOTBETCTBYET TpeOOBaHUAM
OI'OC COO K mnuaHupyeMbIM JMYHOCTHBIM, IPEAMETHBIM WU METAaNpeIMETHBIM pe3yjbTaTam
oOyueHus, a TaK)XE€ YUYUTHIBAET HEOOXOAMMOCTh pealU3alli MEXIPEAMETHBIX CBs3e (U3HUKU C
€CTECTBEHHO-HAYYHBIMU Y4e€OHBIMU MpeAMeTaMu. B Hell ompenenstoTcss OCHOBHBIC LIETH W3Y4YEHHUS
(U3MKN Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHWs, TUIAHUPYEMBIC PE3yJbTaThl OCBOCHHS Kypca
(U3HUKY: INYHOCTHBIC, METAMPEAMETHEIE, TPEIMETHEIC (Ha 6a30BOM yPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

J IUTAHUPYEMbIE pPEe3yJbTaThl OCBOEHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIIE
MpeIMETHBIEC Pe3yabTaThl IO rojIaM O0yUeHUS;

J coaepkanue yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHUs.

®du3uKa Kak HayKa 0 HauOoJee 00X 3aKOHAX MPUPOIbI, BEICTYIAs B KaueCTBE y4eOHOIoO MpeaMera
B IIIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 okpyxaroieM Mupe. [IIkonbHbIN Kypc
¢u3MKn — CHCTEMOOOPA3yIOUIMA ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB, IOCKOJIBKY
(dbu3nuecKrue 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB U SIBICHHUM, M3y4aeMbIX XHMMHEH, OHOJIOTHEH,
¢busnueckoil reorpadueii u acrponomueil. Mcmnonp3oBaHue U aKTUBHOE NMPUMEHEHUE (PUINYECKUX
3HAaHUI ONpEeAeNseT XapakTep W pPa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTWH B cdepe IHEPreTHKH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, IMOJYYEHHs HOBBIX MaTepualoB C 3aJaHHBIMU CBOWCTBaMU U
npyrux. W3ydeHue (GHU3MKH BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-HAYUHOM
KapTUHBI MUpa o0yJaromuxcs, B popMupoBaHUE YMEHUN MPUMEHATh HayYHbIH METO MO3HAHUS TIPH
BBITIOJTHCHUHN UMU YYEOHBIX UCCIIETOBAHUI.

B ocHOBY Kypca ¢u3uKH Ui ypOBHS CpeAHEro o01iero oOpa3oBaHMsl MOJOXKEH P UICH, KOTOpbIE
MOKHO pacCMaTpUBATh KaK MPUHIIUIIBI €0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJIEPKUT
MaTepuai U3 BCeX pas3fesoB (PU3HMKH, BKIIIOUAET KAaK BOIPOCHI KJIACCHMUYECKOH, TaK U COBPEMEHHOMU
bu3uku.

Hoesa eenmepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce siBasercs (popMuUpoBaHHE MPEICTaBIEHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapuzayuu. EE peanuszanus mOpeanojiaraeT HCIHOJb30BAHUE T'yMaHHUTapHOTO
noTeHluana (GpU3n4eckorl HayKd, OCMBICIEHUE CBSI3U pa3BUTHS (PU3MKU C pa3BUTHEM OOlIecTBa, a
TaKXe C MUPOBO33pEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MTPOOJIEMaMHU.

Hoes npuknaonou nanpaenrennocmu. Kype ¢Gu3nku mpeanosiaraeT 3HaKOMCTBO C IIUPOKUM KPYrom
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonoeuzayuu peannsyercsi IOCPEICTBOM BBEICHHS 3JIEMEHTOB COJIEP)KaHUs, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOeMaM COBPEMEHHOCTH, KOTOpbIE CBsI3aHBl C pPa3sBUTHEM TEXHUKH H
TEXHOJIOTHH, a Takke OOCYXJEHUS TMpoOJieM palMOHAIBHOTO TMPUPOAONOIb30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.



Crep:KHEBBIMU dJIeMEHTaMH Kypca QU3UKH

Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusi SBISAIOTCS (usnueckue Tteopuu (popmupoBaHue
IIPEJCTABICHUN O CTPYKType MOCTPOEHUs (PU3UUYECKON TEOpUH, POJid (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX NPEICTABICHUAX O MPUPOAE, I'PaHHULAX MPUMEHUMOCTH TEOPUH, IS
OIMCAaHUsl ECTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CuCTeMHO-ESITETbHOCTHBIM MOIX0A B Kypce (HU3HKH peanu3yercsi MpexkIe BCero 3a CYér
OpraHu3alK SKCIEPUMEHTATIBHON JAeATeNbHOCTH oOydaromuxcs. Jlns 0a3oBoro ypoBHs Kypca
Gu3MKH — 3TO HCIHOJIB30BAHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B MporpaMme IO (U3UKE OOBECOUHEHBI B OOMIMHA CIHCOK
YUYCHHUYECKUX MPAKTUYECKHX paboT. BrlieneHne B yka3aHHOM IepedHe JIabOpaTOpHBIX padoT,
IIPOBOJIUMBIX JJIsl KOHTPOJIS M OLIEHKHU, OCYILECTBIISIETCS yYaCTHUKaMM 00pa30BaTeIbHOIO Mpolecca
UCXO/Ad U3 OCOOEGHHOCTEW IUIAHUPOBAaHMS W OCHalleHus kaOuHera ¢usuku. Ilpu 3ToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHUCA YMEHHSIMHU TIPOBOJMTH KOCBEHHBIC W3MEPEHHUS,
HCCIIEIOBaHMsl 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH UM TIOCTAHOBKY OIBITOB 110 IIPOBEpKE
IIPEUIOKEHHBIX THIIOTE3.

bosbioe BHMMaHHWe yJIeNseTcsl pelIeHUI0 pacu€THBIX M KadecTBEHHBIX 3ajad. [Ipu sToM uis
pacu€THBIX 33734 MPHOPUTETOM SBIISIOTCS 3ala4d C SBHO 33aJaHHON (DU3MYECKOH MOMETBIO,
MIO3BOJISIFOIINE TPUMEHSTh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OHOIO pa3jelia Kypca, TaK
U MHTErpUpys 3HAHUS W3 Pa3HbIX pasfenoB. s KauecTBEHHBIX 3a/ay HMPUOPUTETOM SIBISIOTCS
3aJjaHus Ha OOBSICHEHUE NMPOTEKaHUs (PU3MYECKUX SIBICHUI U MPOLIECCOB B OKPYXKAoIel KU3HHU,
TpeOyrome BEI0Opa GU3NIECKON MOJIEIH U1l CHTyalluy MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu DPI'OC COO k marepuasbHO-TEXHHYECKOMY OOECIEUEHUIO
y4eOHOro mnporuecca 0a3oBblil ypoBeHb Kypca (PU3MKHM Ha YPOBHE CpeIHEero obumero odopa3zoBaHUs
JIOJKEH U3y4yaTbCs B YCIOBUSX MPEIMETHOr0 KabuHeTa (GU3UKU WK B YCIOBUSAX MHTEIPUPOBAHHOTO
KaOMHETa TPEJAMETOB ECTECTBEHHO-HAYYHOTo IMkia. B kabuHere Qu3uMku JOMKHO OBITH
HeoOxouMoe JabopaTopHoe 000pYyIOBaHKE Ul BBHIIIOJHEHUS YKa3aHHBIX B MpOrpamme 1o (pu3nkKe
YYECHMUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE 000pYyI0BaHHUE.

JleMOHCTpallMOHHOE 000pynoBaHHe (HOPMUPYETCS B COOTBETCTBUHM C MPUHLUIIOM MHHHUMAJIbHOM
JIOCTaTOYHOCTU U OOECIeYMBAET IOCTAHOBKY IEPEUYUCIEHHBIX B MpOrpamMMe Mo (PU3UKE KIIFOUEBBIX
JNEMOHCTpAallMi Al  MCCIEIOBAaHUS M3y4aeMbIX SIBIEHUH M MPOLECCOB, SMIHUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00OpyaOBaHHE JJIsI YYEHHUYECKUX IPAKTHUYECKHX paboT Qopmupyercs B BUAE
TEMaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacu€re 0JJHOT0 KOMILIEKTa Ha IBYX 00y4aroIuxcs.
Temarnueckue KOMIUIEKTBI J1a0OpaTOPHOTO OOOPYIOBaHMSI JIOJDKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU aHAJOTOBBIX M IM(PPOBBIX NPHOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOpaTOpHil.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

. (dopMHpoBaHHE MHTEpEca M CTpeMJICHHsS OOy4aloNIMXCsl K HAYYHOMY HM3Y4YEHHIO MPHUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3sBUTHE  TPEACTaBICHUH O HAYYHOM MeETOA€ TMO3HaHus U (opMupoBaHue
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

. ¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa H3yueHHs OCHOB CTpPOCHHs
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHUEe YMEHUN OOBICHATH SBJIEHUS C HUCIOJIb30BaHUEM (PU3NUYECKUX 3HAHUU H
Hay4YHBIX JI0Ka3aTeNIbCTB;



o dbopMupOBaHUE MPEACTABICHUI O polid (GU3UKHU IJII PA3BUTHUS JPYTHMX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUH.

JlocTIKeHHe STHX IeJiel oOecrieuymBaeTcs pEUIeHHEM CIEAYIOIIMX 3a/ad B Mpolecce H3y4eHHS
Kypca (pU3UKH Ha YPOBHE CPEIHEro O0IIero 0Opa3oBaHUS:

J npuoOpeTeHne CHCTeMbl 3HaHMKH 00 O0muX (QHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSAX, BKIIOYAS MEXAHUKY, MOJICKYISIPHYIO (PU3UKY, dJICKTPOJMHAMUKY, KBAaHTOBYIO (DHM3HKY H
AJIEMEHTHI acTPODU3UKY;

J dbopMUpOBaHHE YMEHUH MPUMEHITh TCOPETHUECKUE 3HAHHS I OOBSICHCHHUS (U3NUYSCKUX
SIBJIGHUN B IPUPOJIE U [T IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU;

J OCBOCHHE CIOCOOOB pEIICHUs PAa3MUYHBIX 337ad C SIBHO 33JaHHON (PH3MYECKOW MOJENbIO,
3aJ1a4, MOJPa3yMEBaIOIIUX CaMOCTOSITENIbHOE CO3/1aHne (PU3NUEeCKON MOJENH, aIeKBaTHOW YCIOBUAM
3a]auu;

J NOHMMaHUE (U3UUYECKUX OCHOB M MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS HAa OKPYXKAIOMIYIO CPENy;

. OBJIAJICHUE METOJIaMU CAMOCTOATEIbHOTO IUIAHUPOBAHUS U TPOBEACHUS (DU3HUECKUX
HKCHEPUMEHTOB, aHaIM3a W HWHTEPHpeTanud HWHPOPMALUHU, ONPEACTCHHUS JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTara;

. CO3/IaHUE YCIIOBUH JUIsl Pa3BUTUA YMEHUH IPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOU
JeSITEIbHOCTH.

Ha uzyuenue pusuku (6a30BbIii ypOBEHB) Ha YPOBHE CpeIHEr0 001Iero oopazoBanus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEZIEIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Paszpen 1. dusuka 1 MeTOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o npupoae. HaydHnbsie MeToabl MO3HAHUS OKpYXKaroLero Mmupa. Poisb skcriepuMenTa
U TEOPUU B MPOLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKeE.

MonenupoBanue (GU3NUECKUX SBICHUH U mporeccoB. Hay4ynsle runores3sl. @U3HMUecKue 3aKOHbBI U
Teopuu. I'paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.

Ponb u mecro ¢usuku B (opMHUpPOBaHMM COBPEMEHHOM HaydyHOW KapTUHBI MHpa, B MPAKTUYECKOU
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosle U HUPPOBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUHUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexaundeckoe naBmKeHHe. OTHOCHUTENIBHOCTh MeXaHHMYecKoro mAsrkenus. CHcreMa OTCYETA.
Tpaexropus.

[Tepememenue, CKOpOCTh (CpeaHsIss CKOPOCTh, MTHOBEHHAS] CKOPOCTh) U YCKOPEHUE MaTepHATLHOM
TOYKH, UX MPOCKIIMH HAa OCU CUCTEMBI KoopAuHAT. ClokeHre TepeMEIICHHUI U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABIKEeHUE. ['paduku 3aBUCHUMOCTH KOOPJIWHAT,
CKOPOCTH, YCKOPEHUS, ITyTH | ITePEMEIICHUS MaTePUATLHOW TOYKH OT BPEMEHHU.

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO TaCHUSI.



KpuBonuneiiHoe aBukeHue. [[BrkKeHHWE MaTepUabHOM TOYKUA MO OKPYXHOCTH C MOCTOSHHOW IO
MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOpOCTh, JIMHEiHas ckopocThb. llepmog u wacrora oOpareHwHs.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: CIUAOMETP, IBHKEHHUE CHAPSAIOB, LICTIHbIC
U pEMEHHBIE NTepeJauH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALls KHHEMAaTUYECKUX XapAaKTEPUCTUK JIBUKEHUSI.
[Ipeo6pa3oBanue ABMKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOmEHHOT0 MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Hamnpanenue ckopocTy npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yueHnne HepaBHOMEPHOI'O IBUKECHUS C LIEJIbIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY ITyTSAMU, IIPOUICHHBIMU TEJIOM 3a IIOCJIEOBATEIbHBIE PABHBIC
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
N3yueHune nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocTH ["anunes. [lepBsiii 3akoH HeroToHa. HEepuuanbHble CUCTEMBbI OTCUETA.
Macca Ttena. Cuna. Ilpunuun cynepnosuuuu cui. Bropoi 3akoH HploToHa st martepuanbHOR
To4KHU. Tpernii 3akoH HpIOTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckonbxenus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS
CKOJIBXKEeHUsI U cwia TpeHus: nokos. Koaddunuent tpenus. Cuna CONPOTHBICHUS MPU JTBUKEHUU
TeJa B KUAKOCTH WIH rase.

[ToctynatensHoe U BpamareiabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOTO Tea.
TexHudeckue ycTpoiCcTBa U MPAKTHUYECKOE MPUMEHEHUE: MOIIIMITHUKY, JTBUKEHNE UCKYCCTBEHHBIX
CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOJIEHCTBYIONINX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHME CHUII TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKECHHUSI.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPY>KHHE U PE3MHOBOM 0Opasiie, OT
ux aepopmanuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.



Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMnynec MaTepuanbHOM TOYKM (T€la), CHCTEMbl MaTepHUadbHBIX TOYeK. VMIynbc cCuiibl H
M3MEHEHHE UMITYJIbCca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabotra cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHNN KUHETUYECKON SHEPruH.
[lorennmaneHast o»Heprus. lloTeHunanbHas SHEPrust ynpyro JaeHOPMUPOBAHHON MPYKHUHBI.
[TorennmansHast SHEPTrHs Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanpHble U HEMOTEHLMAIbHBIE CUIIbl. CBS3b pabOThl HENMOTEHIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXaHUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHudeckue ycTpoucTBa M NPAKTHUYECKOE IIPUMEHEHUE: BOAOMET, KOIEP, NPYKUHHBIA ITUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

Ilepexon nMoTeHUUaATILHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSIHBIX MasTHUKOB.
HccnenoBanue cBa3u pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHMUYECKON SHEpruu Tejaa Ha MpUMepe
PacTsDKEHUS PE3UHOBOTO XKIyTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOAHMHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU MeopUU

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM U MX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nBuxenue. Juddys3us. Xapakrep ABUKEHHUS U B3aUMOJICHCTBUS 4acTUI[ BEILECTBA.
Mopenu cTpoeHusi Ta30B, JKUJIKOCTEH M TBEPABIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mojeneil. Macca u pazmepsl Mosiekyin. Konnuectso BemectBa. [loctosinaass ABorajpo.
Tennosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens uaeanpHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HJEAIBHOTO
raza. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeJHEell KMHETUYECKOM AHEPrHH TEIUIOBOTO JBUKEHMUS
gactuy rasza. Illxama temmeparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHE MeHnaeneeBa—
Knaneiipona. 3axkon [lanproHa. M3ompoueccsl B MACAIBHOM TIa3€ C IMOCTOSHHBIM KOJHMYECTBOM
BemlecTBa. ['paduueckoe npecTaBieHHe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTpocTBa U MPAKTUUYECKOE IPUMEHEHHUE: TEPMOMETP, OApOMETD.

Jlemoncmpayuu

OmnbITHl, JTOKa3bIBAIOILINE IUCKPETHOE CTPOEHHE BellecTBa, (oTorpapuu MOJEKyJd OpraHMYECKHX
COCIMHEHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mopaens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOIIAsk TPUPOY TAaBJICHUS ra3a Ha CTEHKHU COCya.

OMBITHL, WIUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UJI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

Omnpenenenre Macchl BO3/yXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpPEHHUH 00bEMa KOMHATHI,
JIaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.



HccnenoBanue 3aBUCUMOCTH MEXK]y ITapaMETPaMU COCTOSIHUS Pa3peXEeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMuyeckasi cuctemMa. BHYTpeHHss dHeprus TepMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KoianuecTBo TemnoTsl 1 pabora. BHYTpeHHss SHEprusi 0JJHOATOMHOI'O UJ€aJIbHOIO rasa.
Bunel Temronepenadu: TEIIONPOBOJHOCTb, KOHBEKLUSA, H3JIydeHHUE. Y EIbHas TEIUIOEMKOCTh
BeniecTBa. KoanuecTBo TEMmIoTh pu TEIIONEpeaaye.

[Tonsarue 06 anmabatHOM npouecce. [lepBrlit 3akoH TepMoanHaMuKH. [IpruMeHeHne nmepBoro 3aKoHa
TEPMOJMHAMUKH K U3omnporeccam. I'papuueckas uHTeprnperanus padoTsl rasa.

Bropoii 3akoH TepmoarHamuku. HeoOpatumocTs npoieccoB B IpUpPOJE.

TemoBple Mammubl. [lpuHnunel AeicTBusl TeoOBbIX MamMH. IIpeoOpa3oBaHus »HEpruu B
TermoBbIX MamuHax. Koadduuument nonesnoro aevictus teroBoi Mammuel. [ukn KapHo u ero
KO3 (PHUIHUEHT M0JIE3HOTO AEHCTBUS. DKOJOTHUECKUE MPOOIEMbl TEINIOIHEPIeTUKH.

TexHnyeckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: JIBUIaTellb BHYTPEHHETO CIrOPAHHS,
OBITOBOI XOJIOAMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEN SHEpIUu Tesla IMPU COBEPIIEHUU Pa0OThI: BbUIET NPOOKH U3 OYTBUIKU IOJ]
JeUCTBUEM CKaTOro BO3[AyXa, HarpeBaHue d¢upa B JIATYHHOW TpyOke MyTEM TpeHHs
(BUI€OAEMOHCTpALISA ).

N3meHneHnne BHyTpeHHEH 3HepTruu (TemiepaTypsl) Tejla Ipu TeIulonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOPAHUs, PEaKTUBHOI'O IBUraTesl.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanue u KoHJeHcauus. VcnapeHue u KkuneHue. AOCONIOTHAasE M OTHOCUTENbHAs
BJIQXXHOCTh BO37yXa. HachblmeHHblid map. YaenbHas TeIuioTa MapooOpa3oBaHUsA. 3aBUCHMOCTH
TEMIIEPATypPbl KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHM30TPONUs CBOMCTB KpucTayioB. JKunkue
kpuctaiasl. CoBpeMeHHble Marepuanbl. [lmaBneHue W Kpuctaimsanus. YJIelbHas TeIoTa
miasnenus. Cyonumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnyeckue ycTpoiCTBa M NMPAKTUYECKOE NMPUMEHEHHUE: TUTPOMETP U ICHUXPOMETP, KaIOPUMETD,
TEXHOJIOTUM IIOJIyYEHHUS COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HAHOMAaTEpUalOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX IAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUH.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus U MJIaBI€HUS KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3mepenue 0THOCUTETHHON BIAXKHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoamHaMuKka
Tema 1. dnexmpocmamuka



DnekTpu3anus Tel. OJJNeKTpUYecKui 3apsan. JlBa Bula »leKTpUUECKUX 3apsaaoB. [IpoBogHuKW,
JUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akon Kynona. ToyeuHslid 31eKTpUUeCKUi 3apsij]. DIEKTPUUECKOE MOJIE.
HanpsixénnocTts snektpuyeckoro mnosst. [IpuHuun cynepno3unuu 3ieKTpudeckux noneil. Jlunuum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snexrpocratudeckoro mousis. [lorenmman. Pa3sHocte moreHImanoB. [IpoBomHukw u
JUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM T0JI€. JusaekTpuyeckas npoOHUIaeMOCTb.

OnekrpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTD MJIOCKOTO KOHAEHCATOpa. DHEPIusl 3apsSKEHHOTO
KOHJIEHCATOopA.

TexHuueckue yCTpOMCTBA M IMPAKTHYECKOE  IMPUMEHEHHE:  BJIEKTPOCKON,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3all[UTa, 3a3eMJICHHE JJICKTPONPHOOPOB, KOHJCHCATOP, KOMHPOBAIBHEIN
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmoneiicTBre HaRNEKTPU3OBAHHBIX TEI.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMDJIEKTPUKHU B JIEKTPOCTATUYECKOM ITIOJIE.

3aBUCUMOCTD 3JEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOMIAN IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUIJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. Y CIIOBUS CYIIIECTBOBAHUS AJIEKTpHUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTosAHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g yyacTka HeIu.

DNeKTpUYECKOe COIMPOTHUBIIEHHE. YJAElIbHOE compoTuBieHHe BemiecTBa. [locienoBarenbHoe,
napajuieIbHOE, CMEIIaHHOE COCTMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT 3IEKTPUUECKOTO TOKA.
DNEeKTpOABMAKYIAs CHJIa U BHYTPEHHEE CONPOTHUBICHHE UCTOYHMKA TOKA. 3akoH Oma uisl OJIHON
(3aMKHYTOI) 3neKTprueckoi renu. KopoTkoe 3aMbIkaHue.

DONeKTpOHHAasT TMPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTH COMPOTUBIEHUS METAJUIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAss U MPUMECHAas MPOBOAMMOCTH MOTYMPOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI.

DNEeKTPUYECKH TOK B PACTBOpPax M pacIuiaBax AJIEKTPOJIUTOB. DIEKTPOJUTHUECKAS TUCCOIHAITHS.
OneKTponus.

DneKkTpruyeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.
TexHudeckue yCTPOWCTBA M TPAKTHUECKOE MPUMEHEHHEe: aMIIepMETP, BOJBTMETP, pPEOCTar,
WCTOYHHUKHU TOKA, dJIEKTPOHATPEBATEIbHBIE MPUOOPHI, dJIEKTPOOCBETUTEIIBHBIC TPHOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAKyYMHBIH THOJ, TEPMHUCTOPHI B (HOTOPE3UCTOPHI, TMOTYIPOBOJHUKOBBINA IHO,
rajibBaHUKA.

Jlemoncmpayuu



W3mepenHune cuitbl TOKA U HATPSHKEHHUS.

3aBUCUMOCTD CONIPOTUBJICHUA HUIMHAPHUYCCKUX HNPOBOJAHWUKOB OT IJIMHBI, IJIOINAAU IOICPCYHOI'O
CCUYCHUS U MaTepuala.

CMelaHHOe COeTMHEHUE TPOBOTHUKOB.

[Tpsimoe W3MepeHue IEKTPOABIKYIIECH criibl. KOpOTKOE 3aMbIKaHHE TajbBAHUYECKOTO 3JIEMEHTa U
OIICHKAa BHYTPCHHETO COIIPOTUBJICHHA.

3aBUCUMOCTD COIIPOTUBJICHHUA MCTAJIJIOB OT TEMIICPATYPHI.

[TpoBOAUMOCTb JIEKTPOIHUTOB.

W ckpoBoii pa3psa U MPOBOIUMOCTh BO3IyXa.

OAHOCTOPOHHSIS TPOBOIUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3yyeHne cMEaHHOTO COSTMHEHHUS PE3UCTOPOB.

W3mepenue 371eKTPOABMKYILECH CHITbI HCTOYHHKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHS.
HaGmonenue anmekrposnusa.

Me:knpeaMeTHbIe CBSI3H

N3yyenue Kypca Gpusrku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISCTCSA C YUETOM COMEPKATEIBHBIX
MEKIPEJMETHBIX CBSI3€l C KypcaMu MaTEeMaTHKH, ONOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.
Medicnpeomemmvle nowsimusi, CBSI3aHHBIE C W3YyYCHHWEM METOJIOB HAYYHOTO ITO3HAHUS: SIBJICHHE,
Hay4dHbIH (akT, runore3a, (usMuUeckas BEIHMYMHA, 3aKOH, TCOPHs, HAOJIOICHHE, SKCIICPHUMEHT,
MOJICTTUPOBAHKE, MOJICIIb, HU3MEPEHHE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHHH, nuHeiHas (yHKuusA, mapabosa, rumepboia, HX
rpaduKd U CBOKMCTBA, TPUTOHOMETPHUYECKHE (QYHKIHU: CHUHYC, KOCHHYC, TAaHT€HC, KOTAHTECHC,
OCHOBHOC TPUTOHOMCTPUUCCKOC TOKACCTBO, BEKTOPHLI U UX IMPOCKIMU HAa OCHU KOOPAWHAT, CIIOKCHUC
BEKTOPOB.

Buonocus: MexaHW4eckoe IBIKCHHUE B KHUBOW mpupoje, muddys3us, ocMoc, TEMI000MEH KHUBBIX
OpraHn3MoB (BI/I]II)I TCIuIonepeaayun, TEIIJIOBOC paBHOBeCI/Ie), OJICKTPUYCCKUC SBJICHUA B JKUBOU
MIPHUPO/IE.

Xumusi: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEIN, )KHUIKOCTEH M ra30B, DJIEKTPUYECKHE CBOMCTBA METAJLIOB,
AJIEKTPOJIMTHYECKAS UCCOIIUAIHS, TaIbBAHHUKA.

Teoepaghusi: BNaXKHOCTH BO3/IyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHKE JBIKCHHUN C UCIOJIh30BAHUEM MEXAHHM3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIMITHUKY, HCIIOJIB30BAaHUE 3aKOHA COXPAHCHUs WMITYJIbca B TEXHUKE (pakera, BOJAOMET H
Npyrue), JBUTaTeldb BHYTPEHHErO CropaHusi, mapoBass TypOMHA, OBITOBOM XOJOIWIBHUK,
KOHAWIHUOHEP, TCXHOJOIMH MMOJTYUCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HAHOTEXHOJIOTHH, JICKTPOCTATHUECKAs 3alUTa, 3a3€MIICHUE DJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIIH
MIPUHTED, JCKTPOHArPEBATEILHBIC TIPUOOPHI, IEKTPOOCBETUTEIILHBIC TIPUOOPHI, TaIbBAaHHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. InNeKmpoMaCHUMHAA UHOYKUUA

[ToctosHHble MarHuTHl. B3anmMmoaeicTBHE MOCTOSIHHBIX MarHuTOB. MarnutHoe mone. Bektop
MarHuTHOM MHAYKUMH. [IpUHUUI Cyneprno3uiMi MarHUTHBIX MoJied. JINHUY MarHUTHOM MHAYKLIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJISI TOCTOSIHHBIX MAarHUTOB.



MarnuTHOE 1oJjie MPOBOJHHUKA C TOKOM. KapTMHa NMHUN MHIAYKIIMM MarHUTHOTO MOJIS JJIMHHOTO
IIPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTyIIKH ¢ TOKOM. OmnbIT Dpcrena.
B3anMozeincTere MpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOAyinb W HampaBieHHE. JIBHKeHUE 3apsyKEHHOM YacTULBl B OJHOPOJHOM
MarHuTHOM ToJie. Pabota cunbl Jlopenia.

SIBneHue 3neKTpOMarHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKLMH. DJIEKTPOABHKYILAS
cuiia MHAYKIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKuuu Papanes.

Buxpesoe snexkrpruueckoe mnojue. DIEKTPOABUKYIAS CUIa MHAYKUUN B IPOBOJAHUKE, JBHXKYIIEMCS
IIOCTYIIATEIBHO B OJHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIMH. DIEKTPOABIXKYIIAsl CUJIa CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuuyeckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MATrHUTHI, AJIEKTPOMAarHuThl,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBUCUMOCTB 3JIEKTPOJIBUKYILEH CUIIbI MHIYKIIMH OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO MOTOKa.
SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue necTBUS NOCTOSIHHOTO MAarHATa HAa PAMKY C TOKOM.

HccnenoBanue sSBIeHUs 3€KTPOMArHUTHON MHIYKIUU.

Pa3nen 5. Kojiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblEe KOJNEOAHUS

KonebarenbHast cuctema. CBoOonHbIE MexaHMueckue KosiebaHus. [‘apmoHuueckue KoseGaHUs.
Ilepuon, dactora, amrmumrtyna U ¢asza konebanuil. I[IpyxuHHBIH MasTHUK. MaremaTHyecKHii
MasTHUK. YpaBHEHHE TapMOHUYECKUX KoyieOaHwii. [IpeBpaiieHue SHEPruu MpPHU TapPMOHUYECKUX
KOJICOaHMX.

Konebatenpnbiii kKOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIC KOJIEOAHUS B MICATBHOM KOJeOaTeIbHOM
KOHType. AHAIOTHs MEXIy MEXaHHWUYEeCKHUMU U DIIEKTPOMATHUTHBIMH KosiebaHusmMu. Dopmyna
ToMcona. 3aK0H coOXpaHEHUS YHEPTUU B UCALHOM KOJieOaTeTbHOM KOHTYPE.

[Ipencrasnenune o 3aTyxawmux KojdeOaHUsAX. BeIHYKIeHHBIE MeXaHHYecKue Kojaebanus. Pe3oHaHc.
BriHyX/1€HHBIC 2JIEKTPOMAarHUTHBIE KOJICOAHMS.

[lepemennbiii  TOok. CHHYCOMIAIbHBIM MMEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSI.



Tpanchopmarop. IlpomsBoacTtBo, Tepemadya ©  MOTpeOJEHHWE  AICKTPUYECKON  DHEPTHUH.
OKOJIOTMYECKME PHUCKM IpPU  IPOU3BOACTBE  AIEKTpo3Hepruu. KynbTypa  HCIOJIB30BaHHUA
AJIEKTPO3HEPTUU B [TIOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: HIIEKTPUYECKUH 3BOHOK, TIE€HepaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOINepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB Kojie0aTeabHON CHCTEMbI (ITPY)KUHHBINA WA MAaTEMaTHYCCKHI MAsSTHHK).
HalGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcmorpaMMbl (3aBUCMMOCTH CUJIBI TOKA U HANpsDKEHUS OT BPEMEHH) ISl DJIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3oHanc mnpu 1mocienoBaTENbHOM COEAMHEHMM PE3UCTOpa, KATYIIKM WHIYKTMBHOCTH H
KOHJIEHCATOopa.

Mopenb TUHUU 3EKTPOIepeaayH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCHMOCTH IEPUO/A MaJIbIX KoseOaHUM Ipy3a HA HUTH OT JJIMHBI HUTU U Macchl
rpysa.

HccnegoBanue mnepeMEHHOrO0 TOKA B LEMUM M3 IOCIEI0BAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHuueckue BOJHBI, yCiI0BUs pactpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHHs U AJIMHA
BosHEI. [lonepeunsie u npoaoiabHbIe BoNMHBL. UHTEepdepenius u nudpakins MEXaHMueCKUX BOJH.
3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. Y CIOBHS M3JIY4YE€HHUS JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BektopoB E, B, V B snexkrpomarHuTHON BosiHe. CBOMCTBa 3J€KTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
npejaoMIIeHue, monsipu3anus, auppaxuus, uarepdepernns. CKopocTb 3EKTPOMArHUTHBIX BOJIH.
[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHre AMeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBEI paIHOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHnueckue ycTpoWcTBa M NPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yIIbTPa3BYKOBasl IMarHOCTHKA B TEXHUKE U MEIULIMHE, Pajap, PaIUONIPUEMHUK, TEJIEBU30p, AaHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHE MONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

Habmoienne otpakeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny v AMPpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYIOW U 4aCTOTOM KOoJeOaHUH.
HccnenoBanne CBOMCTB 53JIEKTPOMAarHUTHBIX BOJH: OTpa)KeHHE, IPEJIOMIICHHE, MOJspHU3alus,
nudpakus, UHTeppEepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOHN cpene. Jlyu
cBeta. TOUeUHBIN HCTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakxeHUH B TIIOCKOM 3€pKaje.
[Ipenomienue cBera. 3aKOHBI PEIOMIICHHS cBeTa. AOCONIIOTHBIN NoKa3aTenb rnpeaomieHus. [lonHoe
BHYTpEHHee oTpaykeHue. IIpenenbHblil yroi NoJiHoro BHyTPEHHETO OTPaKEHUS.

Hucnepcus cBera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparomnue 1 paccenBatomiye JuH3bl. ToHkas auH3a. OKyCHOE paccTOsSHUE U ONTHUYecKas Cuiia
TOHKOW JMH3BL. [locTpoeHHMe M300pakeHHWid B COOMpAIONINX M pacceMBarmux JuH3ax. dopmymna
TOHKOM JIMH3EI. Y BEJIMUCHUE, TaBaeMO¢C JTUH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wutepdepenuus cera. KorepeHTHble HMCTOUYHUKH. YCJIOBHUS HAOMIOACHUS
MaKCHMyMOB U MHUHHMYMOB B HMHTEP(PEPECHIMOHHOW KapTUHE OT JABYX CHH(DA3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakus ceeta. Judpakuuonnas pemeérka. YciaoBue HAOMIOACHUS TIIaBHBIX MAKCUMYMOB IPH
MaJeHu MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHu4eckue yCTporucTBa U MPaKTUUECKOE MPUMEHEHHUE: OUKH, Jyma, ¢GoToanmapar, NpoeKIIMOHHbII
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPAKIIMOHHAS PEIIETKA, MOISIPOUI.
Jlemoncmpayuu

[IpsiMosmHEIHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMiIeHne cBeTa. OnTudeckue npudopsl.
[lonHOE BHYTpeHHEE OTpakeHHne. Mojiesib CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGimronenne naTepdepeHIum cBera.

HaGmonenne nudpaknuu cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIHOHHON PELIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne nokazarens MpeloMIIeHUs CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

HabGmronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'pauubsl  NpUMEHMMOCTHM — KJIacCHMYECKOM  MexaHuku. [locTynmaTel  cnenuanbHOM — TEopuu
OTHOCHUTEJIBHOCTH: NUHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BaAKyyMe, IPUHIUIT OTHOCUTEIBHOCTH
OHHIITEWHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € YHEPTUEH U UMITYJIbCOM PENSTUBUCTCKOM YaCTUIIBI. DHEPTHS IIOKOS.

Pasnea 7. KBantoBas puszuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YacTOTOW. DHEprus U UMMIYJIbC POTOHA.
OtkpeiTe U uccnenoBanue (ortordpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (oTorddexTa.
VYpaBuenue Diinmreitna i poroaddexra. «KpacHas rpannna» Gororddexra.

JaBnenne cBera. OnwiThl [1. H. JIeGenena.



XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MpHUMEHEHHE: (OTO3IEMEHT, (OTOAATUMK, CONHEUHAs
Oarapesi, CBETOAHOI.

Jlemoncmpayuu

®dotor(hPexT Ha yCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodpdekra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopma mo paccesnuto o -yactwi. IlmanerapHas mMonuenb
aroma. [locrymatel bopa. M3nyuenue u mornomeHue (GOTOHOB MpH IEpexojie aToMa C OJHOTO
YPOBHS DHEPrUM Ha Apyroi. Buasl ciekTpoB. CriekTp ypoBHEH SHEPIMM aToMa BOJOPOJIA.

BonHoBbie cBoiicTBa yactull. Bonubl ge bpoiinsa. KopnyckynsspHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.

TexHuuyeckue ycTpoOHCTBAa M IPAKTUUYECKOE NPUMEHEHHUE: CIEKTPalIbHbIA aHaln3 (CIEKTPOCKOIN),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGroienne JIMHeWHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, OKa3bIBAIOLINE CIOKHOCTh CTPOCHHUS A1pa. OTKpBITHE PAIUOAKTUBHOCTU. ONBITHI
Pezepdopna mo ompeneneHuio coctaBa paguoakTHBHOro usiydeHus. CoiicTBa anbda-, Oera-,
raMMma-u3iiydeHus. BiusiHue paaioakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTkpbiTHE TIpOTOHA U HelTpoHa. Hyknonnas monens sapa I'eiizenOepra—lBanenko. 3apsan sjapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnan. DIEKTpOHHBIH W  NO3UTPOHHBIM Oera-pacman. ['amma-usmyudeHue. 3akoH
PaZMoaKTUBHOIO pacraja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepuriii peaktop. Tepmosnepusiii cuHTe3. [IpoOrembl M NEPCHEKTUBBI SACPHOM SHEPTETUKU.
DKOJIOTHYECKHE aCIEKThI SIIEPHON IHEPTeTUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

OyHaamMeHTaIbHble B3auMoeiicTBusl. EqUHCTBO (u3nueckoil KapTUHbBI MHpa.

TexHuueckue yCTpoOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: JO03UMETpP, KaMepa BuibcoHa, snepHbI
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (hoTorpadusm).

Paspnen 8. Acrponomus



Otansl pa3BUTHs acCTpOHOMMH. [IpuKnasiHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUMU.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/IbI, IJIAHETH, UX BUANMOE JIBHKCHHE.

Conneynas cuctema.

Comune. CosiHeuHass akTUBHOCTh. Mcrtounuk sHepruu ConHIa W 3BE3A. 3BE3AbI, UX OCHOBHBIC
XapakTEepUCTUKU. Jluarpamma «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTB». 3BE3Ibl  IJIABHOU
MOCJIEIOBATEILHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» g 3BE3J  TJIABHOU
MOCJIeI0BaTeIbHOCTH.  BHyTpennee crtpoenue 3BE37. CoBpeMEHHBIE  MPEJCTaBICHUS O
MIPOUCXO0XKACHUH U 3BOroLMK COJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3 .

Muneunsbiit [1yTe — Hamia ["anaktuka. [Tonoxxkenue u geuxenne Comnnua B ['astaktuke. TUIBI TaTaKTHK.
Pannoranaktuku u kBazapel. UEpHbIE ABIPHI B sIAPAX TAIAKTUK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0O6ma. PasbOeranue ramaktuk. Teopust bombiioro
B3pbIBa. PeuKkTOBOE M3ITydueHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmonenuss HEBOOPYKEHHBIM TJIA30M C HCIOJNB30BAHHEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OlpeeNieHUs] TMOJOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus 1 sipkue 3BE3/bL.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtu.

O6o0maroniee NoBTOpeHne

Ponp ¢usukum u acTpoHOMHH B SKOHOMUYECKOM, TEXHOJIOTMYECKOH, COLMANBbHOM W ITUYECKOU
cdepax JeaTeTbHOCTH YENIOBEKa, POJIb U MECTO (DM3MKU M aCTPOHOMHHM B COBPEMEHHOW HAyYHOM
KapTHHE MUPA, pOJb (GU3NIECKON TeoprH B (POPMUPOBAHHUHU MPEICTABICHUH O (PU3MUECKON KapTHHE
MHUpa, MECTO (hM3MUECKON KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOLE.

MexnpeameTHble CBSI3U

Nzyuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce oCymecTBISIeTCs C yUETOM COIEPKATEIHHBIX
MEXIMPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKU, OMOIOTHH, XUMUH, Teorpaduu U TEXHOIOTHH.
Mesicnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yYEHUEM METOJIOB HAYYHOTO TO3HAHUA: SIBJICHHE,
Hay4HbId (aKT, TUMOTe3a, (pu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJICJIUPOBAHNE, MOJIEINb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBI YpaBHEHHH, TPUTOHOMETpUYECKHe (YHKIMH: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBI M UX MPOEKIMU HAa OCU
KOOPJMHAT, CJIOKEHHWE BEKTOPOB, IMPOM3BOJHBIC AJIEMEHTAPHBIX (QYHKIWN, TPU3HAKU TOA00US
TPEYroJIbHUKOB, OTpeIeJICHUE TUIOMAIN TUIOCKUX (GUryp u oobéma ter.

buonocus: »nekTpudeckue SBICHUS B KUBOW NpUpONE, KolebaTenbHble ABMKEHHS B KUBOU
MPUPO/JIE, ONITUUECKUE SIBJICHUS B dKUBOU IPUPOE, NEUCTBUE paUallii Ha )KUBbIE OPTaHU3MBI.
Xumus: CTpPOCHHE aTOMOB W MOJIEKYJ, KPHCTAINIMYECKAs CTPYKTypa TBEPABIX TeJ, MEXaHWU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

leocpaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KM MArHUTHBIX pyA, (GOTOChEMKA 3eMHOU
MMOBEPXHOCTHU, MPEACKA3AHNE 3EMIIETPSICEHUH.

Texnonocusi: JWUHWUW  DIEKTPONEpeNad, TEHEpaTop TMEePEMEHHOTO TOKa, JJIEKTPOJBHUTATENb,
MHIYKIIMOHHAS TMe4yb, pajgap, paauoNpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COIHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHOro mpeamera «@Pusmka» Ha YpPOBHE cpeaHero odmero obpa3oBaHus (06a30BbIi
YPOBEHB) JOJDKHO OOECHEYUTh JOCTIDKEHHE CICIYIOIUX JUYHOCTHBIX, METAlpeAMETHBIX W
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS yueOHOro npeamera «Du3uKay A0IDKHBI OTPaKaTh TOTOBHOCTD
U CIOCOOHOCTh OOYyYaromuXcsi PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW TO3HIIUCH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUEHTAIMH, TIIO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO OOILIECTBA, paclIMpeHue >KU3HEHHOTO
OIBITAa M OIBITA JICATEIBHOCTH B MPOIECCE pealM3alliil OCHOBHBIX HAIPABJICHUI BOCIHTATEIHLHON
NeSITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAKIAHCKOMN MO3UIUHN 00YJAOLIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO WiIeHA
POCCHIICKOTO O0IIECTBA;

MPUHATUE TPATUIIMOHHBIX O0IICYETIOBEYSCKUX TYMAHUCTHYCCKUX U JICMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECcax IpakJJaHCKOTO OOIIEeCTBa, Y4acTBOBATD B
caMOyYIIpaBJICHHH B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHHUE B3aWMOJICHCTBOBATh C COIMAIILHBIMA MHCTHTYTaMU B COOTBETCTBHHM C MX (DYHKIHMSIMHU U
Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTApHOU U BOJIOHTEPCKOM EATETHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

Cc(OPMHPOBAHHOCTH POCCUHCKOM IPaXIaHCKOW UICHTHYHOCTH, IAaTPUOTU3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHHUSM POCCHHUCKHUX YUEHBIX B
obnacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTH OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE pEIICHHs, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHIE YCTOWYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpYy, BKIIOYas OSCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS:

UHTEpeC K pa3inuuHbIM cdepaMm MpodeccuoHaNIbHON AesITeNbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C
¢bu3MKOl M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HaHHBIA BBIOOpP Oyaymiel mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIAHEI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO B 00J1aCTH (PU3KUKH HA MPOTIKEHUH
BCeM KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTH IKOJOTHUECKON KYIBTYPHI, OCO3HAHUE TIIO0ATBHOTO XapaKTepa dKOJOTHUECKIX
npo0iem;

IUTAHUPOBAaHUE M OCYIIECTBIIGHHWE ACHCTBHI B OKpYXKAaIOIIEH cpele Ha OCHOBE 3HAHHS Ieleit
YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA;



pacIIMpeHue OMbITa AEATEIFHOCTH SKOJIOTMYECKO HAIPaBICHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAHUH
1o (husuKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢busnueckoii HayKu;

OCO3HAaHME IIEHHOCTHM HAY4YHOH JesSTEeIbHOCTH, TOTOBHOCTH B TIIpolLlecCe H3yYeHHs (UBUKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACITEIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIe el CTBUS

ba3oBble JlornyecKkue AeicTBHA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIIPEACIATD LENN AESITEIbHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEUUS B paCCMaTPUBAEMBIX (PU3MUECKUX SBICHUSX;
pa3pabarbIBaTh IUIAaH pEIIeHWs NpoOJeMbl ¢ YYETOM aHaiIM3a HMEIOIIMXCS MaTepHaIbHBIX |
HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATh COOTBETCTBHE DPE3YyJIbTATOB LIEIAM, OLICHUBAThH
PHUCKHU NOCIEACTBUN JEATENBHOCTH;

KOOPJMHUPOBATH U BBITIOIHATH Pa0OTy B YCIOBHUSIX pEaIbHOTO, BUPTYaJIbHOTO M KOMOMHHPOBAHHOTO
B3aMMOJCICTBHYS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHATHAMU M METOJaMH (PU3NIECKON HAyKH;
BJIQJIETh HABBIKAMU Y4EOHO-HMCCIIEOBATEIBCKON U MPOEKTHOW NEATEIHOCTH B O0JIACTH (DU3UKH,
CMOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IOUCKY METOJ/IOB PELIeHHUs 3a1a4 (PU3nIecKoro
COJIEpKaHus, IPUMEHEHUIO PA3JINYHBIX METOAO0B [TO3HAHUS;

BIQJ€Th BHJAMU JEATENBHOCTH IO TOJY4YEHHIO HOBOIO 3HaHMs, €ro HHTEpIpeTaluu,
Mpeo0pa30BaHUIO U NMPUMEHEHHUIO B PA3IMYHBIX YUYE€OHBIX CUTyallUsIX, B TOM YMCJE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH,

BBISBJIATh IIPUYMHHO-CIIEICTBEHHBIE CBS3M W AKTyaJIM3UPOBATh 3ajady, BBIABUIaTb THIOTE3y €€
pelIeHns, HaXOUTh apryMEHThI JJIs OKa3aTelbCTBa CBOMX YTBEPXACHUM, 3a/1aBaTh IMapaMeTpbl U
KpUTEPUHU PELLICHUS;

aHAJIM3MPOBATh IIOJIyYEHHBIE B XOJI€ PEIICHUs 3aJaud PE3yJbTaThl, KPUTUYECKU OLICHMBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIIbHON JEATEIBHOCTH, B TOM YHUCIIE
MIpU U3YyYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTUYECKYIO 00IACTh KU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIE UJI€U, MIPEJIaraTh OPUTHHAIbHbIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33auHl, JOMYCKAIOIIUE aJbTePHATUBHBIE PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH IOJIy4€HUs HMHPOpManuu (PU3NYECKOTO COJEp)KaHUs M3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIISTh IOWCK, aHalIM3, CHUCTEMAaTH3alMI0 M HHTEPIPETALHIO
nH(OpMaIUY Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;



OLIEHUBATh JOCTOBEPHOCTb HH(OPMALIHH;

UCIOJIB30BaTh CpeICTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/Ja4 C COONIOIeHUEeM TpeOOoBaHMIA
SPrOHOMHUKH, TEXHUKU O€30MIaCHOCTH, TUTUEHBI, peCypcocOepex eH s, IPABOBBIX U 3ITHYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PH3MYECKOTO COACP)KaHUS B PA3NUYHBIX (opMaTax ¢ y4ETOM Ha3HAYCHHS
uHbOpMAlMM M IIETICBOM AayAWTOPUH, BBIOMpaAs ONTUMAIbHYIO (OpMYy TPEACTABICHUS H
BHU3YyalIU3aL1u.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUA:

OCYILIECTBIISATH OOILICHHE HAa YpOKaX (PU3UKU U BO BHE-YPOUHOU JAEATEIBHOCTH;

pacro3HaBaTh PEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
IIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHON U HHAUBUAYAIBHON padOThI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C yIETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
Ka)KJOT0 WIECHA KOJIJICKTUBA;

IIPUHUMATD L€ COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHHUPOBATh JCUCTBUSA IO €€
JOCTH)KCHMIO: COCTAaBJIATh IUIAH JEHCTBHH, pacCHpenessiTb pOJIM C YYETOM MHEHHUH YYaCTHUKOB,
00CYKIaTh pe3yIbTaThl COBMECTHOH PabOTHI;

OLIEHMBATh KayeCTBO CBOEro BKJIAJAa M KaXJOr0 y4acTHHKAa KOMaHJAbl B OOLIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJIEU C ITO3ULIMA HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON
3HAa4YMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX CHUTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmusanus:

CaMOCTOSITENIHO OCYILECTBIIATh MO3HABATENBHYIO JESATEIbHOCTh B 00JaCTH (PU3UKU U aCTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYJIMNPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEIICHUs Pacu€THBIX M KaueCTBEHHBIX 3ajay, TJIaH BBIMOJIHEHUS
IPAKTUYECKOH paboThl C Y4ETOM MMEIOIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEATIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNlaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEIlICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO JPYIULUU B 00JaCTH (DU3HKH, IMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTD, OLIEHUBATH COOTBETCTBHE
pEe3yIbTATOB LIEIISM;

BJIa/IETh HaBBIKAMM IIO3HABAaTENbHOM pediekcud Kak OCO3HaHHUS COBepUIaeMbIX ACHCTBHM H
MBICIIUTENBHBIX TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKEHHUIO;



MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAINU3E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B nporecce nocTrkeHUs TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbl MO (HU3UKE ISl YPOBHS
cpeaHero o0mero oopazoBaHHs y OOYUYaIOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA MHTEIIIEKT,
Ipenoiararomuii copMUPOBAaHHOCTH:

CaMOCO3HaHUSl, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHHUMATh CBOE IMOLMOHAIBHOE COCTOSHUE, BUICTD
HaIpaBJIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOI cepbl, ObITH YBEPEHHBIM B cele;
CaMOpETyJIMPOBaHMs, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE PUHUMATh OTBETCTBEHHOCTDH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aaNTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTB,
OBbITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTpEeMJICHHE K JIOCTHXKEHHUIO LIETH U YCIeXy, ONTUMHU3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh IOHUMATh 3MOLMOHAIILHOE COCTOSIHUE JAPYTUX, YUUTHIBATh €TI0
MIPH OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JAPYTUMH JIIOJAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemarb KOHPIUKTHI.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 10 kJiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:

JIEMOHCTPHPOBATh HA MPUMEpPax poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOW HAyYHOMU
KapTUHBI MHUPA, B PA3BUTHU COBPEMEHHOM TEXHHUKH M TE€XHOJOTHM, B IPAKTHYECKON NIEATEIBHOCTH
JIIOJICH;

YUUTHIBaTh TPAHUIIBI TIPUMEHEHUS M3YUEHHBIX (U3MUECKUX MOJeNel: MaTepuaibHas TOYKa,
WHEepIMaabHas CHUCTeMa OTCYE€Ta, aOCOIIOTHO TBEPAOE TENO, HACANBbHBIA Ta3, MOJCIH CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, TOUYCUHBIH DJIEKTPUUECKUUN 3apsij MPU penieHur (U3HNIECKUX
3aj1ay;

pacrno3HaBaTh (U3NYECKUE SBICHHS (MPOILECChI) U OOBSICHITh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEUIECTBA MU JJIEKTPOAMHAMHKHA: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBMKEHNE, CBOOOHOE MaJICHUE TeJl, IBKEHHUE TI0 OKPYKHOCTH,
WHepIHus, B3auMojelcTBue Ted, AUQdy3us, OpPOYHOBCKOE IABMKEHHE, CTPOCHUE >KUIKOCTEH W
TBEPABIX TeN, M3MEHeHHe o0BEMa Ten MpH HarpeBaHWU (OXJAXKIEHWH), TEIJIOBOE pPaBHOBECHE,
HcrnapeHue, KOHAEHCAlMsl, MJIaBIICHUE, KPUCTAIUIN3AllMs, KUTICHHUE, BJIAXKHOCTh BO3/1yXa, MOBBIILICHUE
JTaBJICHUS Ta3a IPH €ro HarpeBaHWM B 3aKPBITOM COCYJIE, CBA3b MEXAY MapaMeTpaMu COCTOSIHUS ras3a
B M30IIPOLECCAX, MIEKTPU3ALIMS TEII, B3aUMOJIEUCTBUE 3apsiI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, HCIONb3ysd (U3MYECKHe BEIMYMHBI: KOOPAWHATA, MYTh,
MepeMeIIeHue, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA, UMIYJIbC Tella, KUHETUYECKas SHEprus,
MOTEHIIMATbHAS DHEPrus, MeXaHWdyeckas paboTa, MeXaHW4YecKas MOIIHOCTh, MPH OMUCAHUU
MPABWJIBHO TPAKTOBATh (PU3NYECKUI CMBICI HUCMOJIB3YEMBIX BEIMYWH, HX 0003HAUYCHUS U €IMHHUIIBI,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;
OTHMCHIBAaTh W3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJI WM TEIUJIOBBIC SBJICHUS, WCIONB3YS (PU3HUECKUE
BEJIMYMHBI: TaBJICHUE Ta3a, TEMIEpaTypa, CPEAHSAS] KHUHETUYECKAs] SHEPTUsl Xa0TUUECKOTO JABUKECHUS
MOJIEKYJI, CPEIHEKBAIPAaTUUYHAS CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI JHEPIus,
pabota rasa, ko3 HUIUEHT MOJE3HOTO ACUCTBUS TEIUIOBOTO JABHUTATENS;, MPU OMHCAHUU MPABHILHO



TPaKTOBaTh (PU3MUECKUN CMBICI UCHOJIB3YEMBIX BEIWYHH, UX O003HAUEHHUS M EAMHHIIbI, HAXOIUTh
(hOpMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHHY C IPYTHMH BETUIHHAM;

OIMCHIBATh U3yYEHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE ABJICHUS (IIPOLIECCHI),
UCIOJNIB3YS (DU3MUECKHE BEJIIMYMHBL: DJCKTPUUECKUN 3apsl, AJIEKTPUUECKOEe I0Jie, HaNpsHKEHHOCTD
MOJIs, TMOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB; MPU OMUCAHUHM MPABHIBHO TPAKTOBATh (PU3NYECKUIT
CMBICII HCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAUCHUS U €MHULBL;, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEJTMYUHY C APYTUMH BETMYUHAMU;

aHAJIM3UPOBATh (PU3UUYECKHE MPOLIECCHl U SIBJICHUS, UCHONB3YS (PU3NYECKUE 3aKOHBI U MPUHIUIIBL:
3akoH BceMmupHoro TsaroteHus, I, II m III 3akonbl HbrOTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOH
SHEPruM, 3aKOH COXPAaHEHUS HMIYJbCa, NPUHLUI CYNEPHO3ULMHU CUJI, NPUHLUI PaBHOIPABUS
MHEPLUUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEILECTBA,
ra3oBble 3aKOHBI, CBSI3b CpEIHEW KUHETHUECKON HHEPruM TEIUIOBOTO MABMXKEHHUS MOJEKYNI C
abCOIOTHON TeMIepaTypoi, MepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXPaHEHUS JIEKTPHUYECKOIO
3apsina, 3akoH KynoHa, mpu 3TOM pasiauyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BhIPAXKEHHE U yCIOBHS (IpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC MPHUHIMIBI ACHCTBUS MAalIUH, NPUOOPOB M TEXHUUECKUX YCTPOMHCTB;
pa3nuyaTth yCIOBHs UX O€30MAaCHOTO HCIOIb30BAHUS B IOBCEIHEBHON KU3HU;

BBITIOJIHATE ~ OKCIIEPUMEHTH 10  HCCIECNOBAHUIO (U3UYECKUX SBICHHH W  TIPOLECCOB C
MCIOJIH30BAHNEM IPSAMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM (POPMYIUpPOBATH MpodIeMy/3a1auy u
TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IMPEAJIOKEHHOTO OO0OpyIOBaHUS,
MIPOBOAUTH OMBIT U OPMYITUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE W3MEPEHHUs (U3NYECKUX BEIWYMH, TPU I3TOM BBIOMPATH
ONTHUMAJIbHBIA CHOCOO M3MEPEHMsI U HCIIOJIb30BATH H3BECTHBIE METOJbl OLIEHKH MOTPEIIHOCTEN
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBHUCHUMOCTH MeXAy (U3MYECKMMH BeJIHMYMHAMHU C HCIOIb30BAHUEM MPSIMBIX
U3MEpEeHull, MpU HSTOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHUpOBaTH pE3yJabTaThl IOJIYYEHHOM
3aBUCHUMOCTH (PU3MUECKUX BEJIMYHMH B BHUJAE TaONMIl U rpaduKoB, AeraTh BBIBOJBI MO pe3yibTaTaMm
HCCIIEA0BAHUS;

coOmrofaTh mpaBuia 0e30MacHOro TpyAa MpH TMPOBEIECHUU HCCIEAOBaHUN B pamMKax ydeOHOTro
SKCIIEPUMEHTa, Y4eOHO-MCCIIEI0BAaTEIbCKOW M TPOEKTHOM JIEATENbHOCTH C HCHOJIb30BAaHHUEM
MU3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemaTh pacuéTHbIE 331a4M C SIBHO 33JJaHHOM (pU3MUECKON MOJIENbIO, NCHIOb3Ys (PU3HUECKUE 3aKOHBI
U TPUHINNBI, HA OCHOBE aHallM3a YCJIOBUS 3aJaud BBIOMPATh (PU3NYECKYIO MOJIENb, BBLACTSATH
¢u3nueckne BETUYMHBI U (GOPMYJIbI, HEOOXOAMMBbIE Al €€ pelleHus, MPOBOAUTH pacuérbl U
OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEIUUMHBI,

penaTh KaueCTBEHHbIE 33/1a4: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUUBYIO IIENOUKY PACCYKICHUM
C OIOPOH Ha N3yYeHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHMUS;

WCIOJIb30BaTh MpPH peIIeHWH Y4eOHBIX 3aJad COBpEeMEHHble MH(OPMAlMOHHBIE TEXHOJIOTUU IS
MOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUNd U MpeICTaBiIeHHs] Y4eOHOH M Hay4dHO-TIOMYJsSpHON
nH(OpMAaIIUY, TTOTYYCHHONH M3 Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH AHATU3UPOBATH MOTYy4aeMYIO
uH(pOpMaIINIO;

MPUBOJIUTh MPHUMEPHI BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYyKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJIb30BAaTh TEOPETUYECKHE 3HAHMUA 1O (U3MKE B IOBCETHEBHOM KHU3HHM s OOecreueHHs
0€30MacCHOCTH TpU OOpalleHMH C NpUOOpaMHM M TEXHUYECKUMH YCTPOMCTBAMH, JUIS COXPAaHEHHS
3J10pOBbS U COOIOACHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIEel cpeie;



paloTaTh B IpyMIie C BBIMOJIHEHUEM PA3JINYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATH PabOTy IPYIIIHI,
palMoHANBHO paclpeneNiaTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENILHOCTh B  HECTaHIAPTHBIX
CUTyalusX, aJEKBAaTHO OLIEHUMBAaTh BKJaJ KaXJO0r0 W3 YYaCTHUKOB TIpYIIBl B pELICHUE
paccMaTpuBaeMoi poOIeMBI.

K koHny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

JEeMOHCTPHPOBATh Ha MPHMEpax poJib U MECTO (U3UKU B (POPMHUPOBAHUM COBPEMEHHON HAaydyHOU
KapTUHbI MHUpa, B PA3BUTUM COBPEMEHHON TEXHUKU M TEXHOJOIHMH, B NMPAKTUYECKON IESITEIbHOCTH
JIOZIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS HM3YYEHHBIX (DPU3MUECKUX MOJENEei: TOUCUHBIH AIIEKTPHUYCCKHMA
3apsj, JIyd CBETa, TOUYEUHbIN UCTOYHUK CBETA, siIEpHasi MOJIENb aTOMa, HYKJIOHHAs! MOJIENIb ATOMHOTO
A7Ipa IpU PEeLICHUN PU3NUECKUX 3a1a4;

pacrio3HaBaTh (pu3nueckue sABICHHUsS (IpoLecChl) M OOBACHATH HX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKNA M KBAaHTOBOM (PHM3HMKH: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJAEHCTBHE MATHUTOB, 3JIEKTPOMarHMTHas UHIYKIHS,
JIeiCTBUE MAarHUTHOTO TOJIA Ha MPOBOJHMK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMarHUTHbIE
Kose0aHUs M BOJIHBI, MNPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXXEHHE, NpPEIOMIIECHUE,
uHTephepeHys, TMdpaKIus U MOJIsSpU3aLus CBeTa, AUCIEPCHs cBeTa, GoTodeKTpudeckuil 3ddexr
(poroaddexr), cBeTOBOE IaBICHHE, BO3HHKHOBCHHE JIMHEHYATOTO CIEKTpa aroMa BOAOPOA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJM0aKTUBHOCTD;

ONKCHIBATh W3yYEHHbIC CBOWCTBA BelleCTBA (DJIEKTPUYECKHUE, MAarHUTHbIE, ONTHYECKHE,
ANEKTPUYECKYIO IPOBOAMMOCTh PAa3IMYHBIX CpEl) U DJIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLIECCHI),
UCTONB3Ysl (PU3UUECKHE BEITMUMHBL: SJCKTPUICCKUN 3aps]], CHIIa TOKA, DJIEKTPHUECKOE HAIPsDKEHHE,
JIEKTPUUYECKOE COINPOTHUBIIEHUE, PA3HOCTh MOTEHLUAJIOB, 3JEKTPOJBUKYILAs CcHJla, paboTa ToKa,
MHAYKIUS MarHUTHOrO MoJs, cuia Amnepa, cuia JlopeHla, MHIYKTUBHOCTb KaTyIIKH, SHEPIHs
ANEKTPUYECKOTO W MAarHUTHOTO MOJIEH, MEePHOJ U YacToTa KojeOaHui B KojedaTeabHOM KOHTYpE,
3aps] M CWIa TOKa B IpoOllEcCe TapMOHMYECKHMX JJIEKTPOMArHMTHBIX KoseOaHuil, (oKycHOe
paccTosiHME M ONTHYECKas CWJIA JIMH3bI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIOJIb3yEMbIX BEJIMUNH, UX 0003HAYEHUS U €JMHULIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO
(u3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMUY;

ONMCHIBATh H3YYECHHbIE KBAHTOBBIE SBJICHHUS M MPOLECCHI, HCHOJB3Ys (PU3NUECKHE BEIUYUHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETAa, SHEPIHsl U UMIYJbC (OTOHA,
IIEpHOJ, TOJypacnazna, SHEpPrus CBS3M AaTOMHBIX S[Ep, NPH ONHMCAHWU IPAaBUIBHO TPAaKTOBATh
(bu3nyecKuil CMBICI HCHOJIb3YEMbIX BEIMYHMH, X O003HAUEHUS M €IUHMIIbI, YKa3bIBaTh (OPMYJIBL,
CBSI3bIBAIOIIME JAHHYIO (PM3MUYECKYI0 BEIMYMHY C APYTMMHU BEJIMYMHAMH, BBIUUCISTH 3HAYCHHE
($u3n4ecKoil BETMUNHBL;

aHAJIM3UPOBaTh (PU3NYECKHE MPOLECCHl U SBICHUSA, MCIOJB3Ys (PU3MUYECKHE 3aKOHBI M MPUHIUIbL:
3akoH Oma, 3aKOHBI TOCJIENOBATENIbHOTO U MapajyIeIbHOIO COEAMHEHUS NPOBOJHUKOB, 3aKOH
Jlxoyns—JleHna, 3aKOH JIE€KTPOMAarHUTHOW WMHAYKLWHU, 3aKOH MPSIMOJIMHEHMHOIrO paclpoCTpaHEeHUs
CBETAa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBl IPEJIOMJIEHUS CBETA, ypaBHEHHME OWHINTEWHA Ui
¢doroddexra, 3aKOH COXpaHEHUs HSHEPrMH, 3aKOH COXpPAHEHUS HMIYJIbCa, 3aKOH COXpPaHEHHUs
ANEKTPUYECKOT0 3apsjia, 3aKOH COXpPaHEHUS MaccoBOTO uucia, MocTynatel bopa, 3akoH
paAMOaKTUBHOIO pachajga, OpU 3TOM pPa3InyaTh CIOBECHYIO (OpPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIpAXKEHUE U YCIOBUSA (TPaHHUIIbI, 00JIACTH) IPUMEHUMOCTH;

ONPEAEIATh HAIPaBJICHUE BEKTOpPA HMHIYKIUU MAarHUTHOTO IIOJI IIPOBOJHHUKA C TOKOM, CHJIBI
Awmnepa u cuisl Jlopenna;



CTPOHUTH M OTHCHIBATh N300paKEHHE, CO3JaBAeMOE INIOCKUM 3E€PKAJIOM, TOHKOH JIMH30MH;

BBIIIOJHATh ~ AKCIIEPHMEHTHI 110  HMCCICAOBAaHHMIO (PU3MYECKUX SBICHUH M  TPOLECCOB C
UCIIOJIb30BAHUEM IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (hopMyIMpoBaTh podiieMy/3a1ady U
THIIOTE3y Yy4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY H3 TIPEIIIOKEHHOTO O0OpYAOBaHMUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYLICCTBIISITH MpPSIMbIe M KOCBCHHBIC HM3MEPCHHUS (PU3MYECKUX BEIMYMH, NMPU 3TOM BBIOMPATH
ONTHMAJIBHBIA CHOCO0 HM3MEPECHUS U HUCIOJIb30BATh W3BECTHBIC METOMBI OLCHKH IOTPEIIHOCTEH
HU3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUYECKUX BEIMYWH C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHIA: IIPH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHpPOBATh pe3yiIbTaThl IMOJYYCHHOM 3aBHCUMOCTH (H3MYECKUX
BEJIMYMH B BUJIC TAOJIUI] U TPaUKOB, J€IaTh BHIBOJIBI 110 PE3YJIbTATaM HCCIICAOBAHNS;

coOnoaTh TpaBuWiIa 0€30IacHOTO Tpyla IMPH MPOBEJACHUU HCCICAOBAaHUH B pamMKax y4eOHOTO
IKCIEPUMEHTa, YUEOHO-HCCIIEOBATEILCKOM W TMPOEKTHOW JIESATEIBHOCTH C HWCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1aO0paTOPHOTrO 000PYAOBaHUS;

peiath pacu€THbIC 3a7a4M C SBHO 33JaHHON (M3MUYECKOI MOJICINBIO, HCIIOJb3Ys (PU3UUECKHE 3aKOHBI
Y TPHUHIUIBI, HA OCHOBE aHAIM3a YCIIOBHS 3a7auydl BbIOUPATh (DU3UYECKYIO MOJICNb, BBLICIATH
¢dusnveckue BENMYMHBI W (OpPMyIIBI, HEOOXOAWMMBIC i €€ pEIICHUs,, MPOBOJUTH PACUYETHI H
OLICHUBATh PEATBHOCTH MMOJYYCHHOTO 3HAYCHHUS (PU3MUYECKON BEIINYMHbI;

peliaTh KaueCTBEHHBIC 33/[a4K: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUHBYIO LIEIIOUYKY PACCYKACHUIM
C OIIOPOM Ha W3YyUCHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKUE SBIICHUS,

UCIIOJIb30BaTh TPU PEIICHUH YYEOHBIX 3aJa4 COBPEMECHHBIC WH(MOPMAIMOHHBIC TEXHOJIOTUH JUIS
MOUCKA, CTPYKTYPHUPOBAHUs, WHTEPIPETALMU M TPEACTABICHUS Y4YeOHON M HAyYHO-NOMYJISIPHON
UHpOpMAIIMHY, TOJTYYCHHON U3 Pa3lIMYHBbIX MCTOYHHMKOB, KPUTHUECKH AHAIM3UPOBATH MOJIYYaeMYIO
nHpopMaIuo;

OOBSICHATH MPUHIIMIIBI JCUCTBUS MAIIWH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS
uX 0€30MacHOr0 MCIOIb30BaHUs B OBCEAHEBHOMN JKU3HH;

NPUBOJIUTH TIPUMEPHI BKIIAJa POCCHUICKUX U 3apyOCIKHBIX YUEHBIX-(PHU3HKOB B pPa3BUTHEC HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIB30BATh TEOPETHUYECKHWE 3HAHHMSA IO (HU3MKE B IOBCEIHEBHOW KHM3HU Uil OOECTeUeHHs
0€30MacHOCTH TpH OOpAlICHUU C MPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU, JUJIsl COXPaHCHHS
3JI0POBBS U COOJIO/ICHHSI HOPM 3KOJIOTHYECKOT0 TIOBSICHUS B OKPYKaoIlei cpeie;

paboTaTh B IpyIIE ¢ BBITOJIHEHUEM PAa3IHUHBIX COIMATBHBIX POJICH, TNIAHUPOBATh pabOTy TPYIIIIH,
palMOHAIIBHO PACHpPENeNATh OO0S3aHHOCTH W IUIAHUPOBATh JESTENBHOCTh B HECTaHAAPTHBIX
CUTyaIlMsIX, aJeKBaTHO OIICHUBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TPYINBl B pEIICHHE
paccMaTpuBaeMoi TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue pa3nesion ) | TeM
Ne n/m Kourpoasubie Ilpakruueckue  (uupposbie)
MPOrpamMmbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6 OK
11 ®du3uka U nNo3HaHue Mupa. MexaHuka 1 h:tlp::jl/(r)r:.eg:jasoo.ru 1754 I_t[) 79
Wroro no pazneny 1
Paznen 2. MEXAHUKA
bubnuoTeka [HOK
2.1 K 8 1
HHeNaTiRa https://m.edsoo.ru/7f41bf72
bubnuoreka [HOK
2.2 19 1 5
Auraniica https://m.edsoo.ru/7f41bf72
2.3 Craruka 4 1 1
Uroro no pazneny 31
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OcHOBBI MOJIEKYJAPHO-KUHETUYECKON 9 1 bubnuoteka [HOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnmmoteka HOK
2 7 1
3 OCHOBEI TEPMOHAMHKH https://m.edsoo.ru/7f41bf72
Hroro no paszneny 16
Paznen 4. JIEKTPOJANHAMUKA
bubnmmoteka HOK
4.1 C) 7
RS https://m.edsoo.ru/7f41bf72
4. [TocTrosiHHBIN BnekTpuueckuid TOK. Toku B 11 1 5 bubnuoteka HOK
' Pa3IMYHbIX Cpefax 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 pasneny

18

PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 5 9
11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pas3nesion ]| TeM (uudposbie)
Ne /i Kounrpoabnsie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
MarnutHoe ToJIe. DneKTpOMarHuTHasI bubnmnoreka HOK
1.1 9 1 2
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 9
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHU4YeCcKHe U DJIEKTPOMAarHUTHBIE 7 1 bubnuoteka HOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHn4YecKHe U 3JIEKTPOMATHUTHBIE BOJIHBI 7 1 bubmioreia LOK
' P https://m.edsoo.ru/7f41c97c
Uroro no pazneny 14
Pazpnen 3. OIITUKA
bubnuoreka HOK
3.1 10 1 3
(BeTOBbIE BOJIHbI https://m.edsoo.ru/7f41c97c
3.2 DJIEMEHTHI TEOPHUH OTHOCUTEITBHOCTH 2 bubmmorexa LOK
' P https://m.edsoo.ru/7f41c97c
3.3 W3nydenune u ciekTpbl 3 2



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

Hroro no paszneny 15
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 CBeTOBBIE KBAHTEI 3 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
4.9 AtomHas ¢Qusuka. dusmka aroMHOTO sIpa. 13 bubnuorexa HOK
' DjieMeHTapHbIE YaCTHIIBI https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 16
Pa3nea 5. ACTPOHOMMUMS
bubmnoreka HOK
A 2
> Comneunas cierema https://m.edsoo.ru/7f41c97c
5.2 CoJHIIe U 3B€351
5.3 Crpoenue Beenennoit
Wroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubnuoreka HOK
6.1 4
Otobumarouee nosToperie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

CorJyacoBaHo

3am.JlupexTopa no YBP
Jynaposa M.M.
«__» 2023r.
IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
[Mara usyyenus unpposLIe
Ne Tema ypoka Koutpouns JlaGoparop [Jomammnne o0pa3oBaTejibHbIE
n/n Bcero wHbIe HbIe 3aaHusd pecypceel
padoThI padoThI

BBOIHBIN HMHCTPYKTaX 10 TEXHUKE bubnuotexa I[HOK
1  OesomacHoctn. Pusmka u mno3HaHume 1 Crtp.5 https://m.edsoo.ru/ffOc3

Mupa. MexaHuka 2e2

Mexannueckoe nBwxkeHue. Cucrema BubmoTeKa TTOK
2 oTcyéra. Cnoco6bt OMHCAHHS 4 §1-3 hitps://m.edsoo.ru/ffoc3

JIBUKCHUS. Tpaekropus. ITyTb. 366

[Iepemenienue.

Bxoanast KOHTpOJIbHAsA padoTa.

PaBHOMEpHOEIIPAMOIIMHEITHOE BHGHOTeKA I[IOK
3 Aswkenne. CKopocTh YpasHeHue 1 1 §4,5 https://m.edsoo.ru/ffoc3

NBIDKeHUA. Pemenne 3amad nmo teMe 508

«PaBHOMEPHOE NPSIMOIMHENHOE o

JIBUKEHHE)

Cnoxenue ckopocteil. Pemenue 3anau bubnuoteka [HOK
4 no Tteme «CJOXEHHE CKOpOoCTen». 1 §6-8 https://m.edsoo.ru/ff0c3

MrHoBeHHas U CpCaHsd CKOPOCTHU

620



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

Yckopenue. [IBukeHue ¢ MOCTOSHHBIM

bubnuoreka [HOK
https://m.edsoo.ru/ffOc3

YCKOpEHUEM §9,10
12e
Onpenencaue KWHEMaTUYECKUX
XapaKTePUCTHK ABWKCHUS C MOMOIIBIO
rpadukoB. Pemenue 3amady 1mo Teme bubanoreka LHOK
6 | «/IBmxenue c MOCTOSTHHBIM §11-13 https://m.edsoo.ru/ffOc3
YCKOPEHUEM. JIBmxenue c 9cc
MIOCTOSTHHBIM YCKOPEHHUEM CBOOOIHOTO
MaJICHUSI.
Pemenue 3amau no teme «/IBmkenue c BubmoTeKa TTOK
7 TOCTOSHHBIM YCKOPEHHEM CBOOGOJHOIO §14,15 https://m.eds00.ru/ffoc3
najieHus». PaBHOMepHOE JIBHIKCHHE ada
TOYKHU TIO OKPYKHOCTH -
Kunematnka aOCONIOTHO  TBEPIOTO bubnmnoreka [HOK
8 Tena. Pemiennme 3amay 1o Teme §16,17 https://m.edsoo.ru/ffOc3
«Kunemartuka TBEpIOTO TETa. be8
Jlaboparopnasi padora Nel bubnuorexa I[HOK
9 «A3yueHue IBHKEHHs TeJla, https://m.edsoo.ru/ff0c3
OpOIIEHHOI0 TOPU30HTAIBLHO» be8
OcHOBHBIE YTBEPK/ICHUSI MEXaHUKH.
Cwnna. Macca. Enuanmna maccsl. Bbubnnoreka [HOK
10 J1a6oparopmas paGora Ne2 §18,19 https://m.edsoo.ru/ff0c3
«M3yuenue 1BHKEHUS Teja MO be8
OKPYKHOCTH
IIepseiit 3akoH HproTOHA. bubnuoteka HOK
11 §20 https://m.edsoo.ru/ffOc3
doo
12 Bropoii 3akon HeroToHa. §21 bubnuoreka [HOK

https://m.edsoo.ru/ffOc3



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

els

[IpuHIIMI Cynepno3uLIMK MOJIeH

bubnuoreka LHOK

13 §22 https://m.edsoo.ru/ffOc3
f76
[Ipumepsl perieHus 3a1ay o TeMe Bubimoreka LHOK
14 «Bropoii 3akon HeroToHa» §23 https://m.edsoo.ru/ff0c4
1a6
Tperuit 3akoH HeroToHa bubnuorexa HOK
15 §24 https://m.edsoo.ru/ffOc4
3d6
['eonenTpryeckas cucreMa oTcyeTa. BubmoTeKa IIOK
16 [Tpunuun otHocuTenbHOCTH ["anunes. §25,26 https://m.edso0.ru/ff0ck
WHBapuaHTHBIE M1 OTHOCUTEIIbHBIE ’ 502
BEJIMYMHBI. -
Cunel B mpupozne. I'paBuTaniioHHbIE BuGmiorexa [IOK
17  cwisl. Cuiia TSDKECTH U CUIIa BCEMHUPHOTO §27,28 https://m.edso0.ru/ff0c4
TATOTEHUS 6la
Cuna TspKeCTH Ha IpYTuX IUIaHeTax. bubnuotexa I[HOK
18  IllpumepripenteHus 3azad 1o Teme §29,30 https://m.edsoo.ru/ffOc4
«3aKOH BCEMHMPHOTO TATOTEHUSD)
18c
[IepBas kocMHuuecKas CKOPOCTb.
19 [Ipumepsl pemieHus 3agad 1o TeMe §31-33
«IIepBas kocMuYeCKast CKOpOCTb». Bec.
Hesecomocts
Jedopmarus 1 cuiibl yIpyrocTu. 3aKoH
I'yka. Pemenne 3anad no teme «Cuibl bubnmnoreka LHOK
20 ynpyrocru. 3akoH I'yka». §34,35 https://m.edsoo.ru/ffOc4

JlaGoparopHasi padora Ne3
«H3MepeHne xKeCTKOCTH NPYKUHBDY

b74



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

21

22

Cunel Tpenus. [Ipumeps! perienus
3az1a4 1o teme «Cuibl TpEHUs».
Nuctpykrax no Th. Jlaboparopuas
padora Ned «M3mepenue

K03 puuueHTa TpeHust
CKOJIbKEHHSD

KonTpoabsHas padora nmo reme
«MexaHUKa»

§36,37

bubnuoreka [HOK
https://m.edsoo.ru/ffOc4
dc2

23

Pabora Hag ommbOkamu. Ummynbe
MaTepUualbHON TOYKHU. 3aKOH COXPaHEHU
umITyibca. PenieHne 3aay Ha 3aKOH
COXPAaHCHUA UMITYJIbCA

§38,39

24

25

26

27

Mexannueckass paboTa W MOIIHOCTh
cunbl. DHeprus. Kunernueckas
sHeprus. [IpumMeps! pereHus 3a1aq mo
teMme «Kunernueckasi 3Heprus u eé
W3MEHEHHEY.

PaboTa CHUIIBI TSKECTH M CHIIBI
ynpyrocti. KoHcepBaTUBHBIE CUJIBI.
[loTeHuumanpHas 3HEprus.

3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
Pabora cuibl TATOTEHHS.
[lorennmanbsHast HEPTHS B 1IOJIE
TATOTEHM. Pelienye 3aga4y no TeMe:
«3aKOH COXPaHEHUSI MEXaHUYECKOMI
SHEPTUN.

HNucrpykrax no Th. JlabopaTopHas
padora NeS «M3y4yeHune 3aK0oHa
COXpaHeHHs MeXaHNYeCKO JHePTHM.
OcCHOBHOE YypaBHEHUE TUHAMUKHU

§40-42

§43,44

§45-47

§48-50

bubnuoreka HOK
https://m.edsoo.ru/ffOc4
fde

bubnuorexa [HOK
https://m.edsoo.ru/ff0cs
1le



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

BpalllaTeIbHOIO JBIKEHHUA. 3aKOH
COXPAaHCHUA MOMCHTA HMITYJIbCA.
Kunernueckast sHeprust abCoIOTHO
TBEPZIOTO TEJIA, BPALLIAKOIIETOCS
OTHOCHUTEJILHO HETOABHKHOM OCH.

PaBnoBecue Ten. [Ipumeps! penienus
3a7a4 1o teme «/[nHamuka
BpAaIllaTeIbHOIO ABUKEHUSI aOCOIIOTHO

23 TBEpIOTO TEnay. [Ipumeps! pemenus §51,52
3ana4 1o reMe «PaBHOBecHe TBEpHABIX
Te»
HNucrpykrax no Th. JlaboparopHas Bu6mmoTexa 1IOK
29 padora Ne6 «IiI3yt1eHne paBHOBecHs hitps://m.edsoo.ru/ffocs
TeJla TOJ /eiiCTBHEM HeCKOJbKHX 206
CHJI» —
JlaBiienue. YcinoBue paBHOBECUS
KHUIKOCTHU. JIBYOKEHHE JKUIKOCTH. bubnuorexa [HOK
30 yPaBHeHI/Ie BCpHYJ'IJ'II/I. HpHMepH §53'55 https://m.edsoo.rU/ﬁ0C5
peIIeHHs 3a/1a4 10 TEME 952
«'mapomexaHuka»
Hrorosast koHTpOJBbHAsi padora 3a 1 bubnuotexa I[HOK
31 noJiyrogaue https://m.edsoo.ru/ff0c5
c36
OCHOBHBIE TOJ0KEHUST MOJIEKYIISIPHO-
KMHETHUYECKOU Teopuu. Pazmepsl
MoJiekyi. [Tpumeps! pemenns 3anaq no bubnnoreka [HOK
32 | teme «OcHoBHbIe monoxkeHnst MKT». §56-59 https://m.edsoo.ru/ff0c5

BbpoynoBckoe npmxenue. Cuib
B3auMoiecTBUsI MosieKyl. CTpoeHue
ra3o00pa3HbIX, )KUIAKUX U TBEPIBIX TEI.

36



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

OcHOBHOE ypaBHEHHUE MOJICKYJIIPHO-
KMHETUYECKOM Teopuu ra3os. IIpumepsl

bubnuoreka LHOK

33 pemennus 3amau o teme «OCHOBHOE §60,61 https://m.edsoo.ru/ff0c5

ypaBHEHHE MOJICKYJISIPHO- efc

KMHETUYECKOU TEOPUUY.

TeMneparypa 1 TEIIOBOE PAaBHOBECHE. bubnmoreka [HOK
34 OHpGILCJ’IeHI/IC TeMIepaTyphl. 3HCpFH$I §62,63 https://m.edsoo.ru/ffOcG

TEIUIOBOTO JABMIKEHHUS MOJICKYT 230

141 i )
35 PHMEPELD 8 §64,65 https://m.edsoo.ru/ff0c6

«OHeprust TEIIOBOTO JABUKCHUS 00a

MOJIEKYII». —

YpaBHEHHE COCTOSHUS UI€aTHLHOTO

36 ra3a. [Ipumepsl pemenus 3aaad mno §66,67

TemMe «YpaBHEHHE COCTOSIHUSA

UJCATBHOTO ra3an.

37 ["a3oBbIe 3aKk0HBI. Penienue 3aaa4 no §68,69

TeMe «I'a30BbI€ 3aKOHBI»

JlabopaTopnasi padora Ne7 bubnuotexa [HOK
38 | «OmnbITHAas npoBepka 3aKkona Ieii- https://m.edsoo.ru/ff0c6

JIroccaka» 938

[Ipumeps! penieHus 3a1a4 1mo TemMe bubnmoreka I[TOK
39 | «OmpeneneHre mapaMeTpoB Tasa 1o §70 https://m.edsoo.ru/ffOc6

rpadukam H30MPOIIECCOBY a50

Hacpiuennsiii nap. /laBienue

HACBIIIEHHOT 0 Iapa. BiaxxHocTh bubnuotexa HOK
40  posmyxa. [Ipumepsl penreHus 3a1ad Mo §71-74 https://m.edsoo.ru/ff0c6

TeMe «HaceleHnHslii nap. BrnaxxHocTts 3b6

BO3yXay.
41 CaoiicTBa xuakoctu. [loBepxHoCcTHOE §75-78 Bubnuoreka [HOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

HaTsbkeHne. CMaunBaHue U
HecMauuBanue. Kamwuisapel. [Ipumepsr
peuieHus 3a1a4 no reMe «CBoncTBa
JKuakoctuy. Kpucrammuyeckue u
aMmopgHbIe Tea.

https://m.edsoo.ru/ffOc6
4d8

Buytpennsis sneprus. Pabora B

bubnuoreka [HOK

42 tepMomMHAMUKeE §79,80 https://m.edsoo.ru/ffOc6
5f0
[Ipumepsl penieHns 3a1a4 10 TeMe Bubmioreka ITOK
43 «BuyTpennsis SHepria. Padotay. §81,82 https://m.edsoo.ru/ffOc6
@da30BbIE IEPEXOABI. Y PABHEHUE 708
TEIIOBOro OanaHca e
[Tpumeps! pelreHus 3aj1a4 Mo TeMe bubnmnoreka [HOK
44 (YpaBHEHHE TEIIOBOrO GanaHcay. §83,84 https://m.edsoo.ru/ff0c6
[IepBblii 3aKOH TEPMOJUHAMUKHI 820
[IpuMeHeHue nepBoro 3aKoHa
TEPMOMHAMUKH K Pa3THIHBIM bubnmorexa [HOK
45 nponeccam. ITpumeps! perenus 3axaq §85,86 https://m.edsoo.ru/ff0c6
1o teMe «llepBblii 3aK0H bcc
TEPMOJMHAMUKI.
BTtopoii 3akoH TepMOIUHAMUKHI bubnuorexa I[HOK
46 §87 https://m.edsoo.ru/ff0c6
bee
[TpuHIMT AEHCTBUS TETITOBBIX
neurareneil. Koagduunent noneznoro bubnuoreka [HOK
47  peiicrBus (KITJT) TermoBsix §88,89 https://m.edsoo.ru/ffOc6
nsurareneil. [Ipumepsl pemenus 3aaad ced
no teme «KIIJ[ TernoBbIX qBUTaTENE.
KonTpoabHas padora no reme bubnuoteka [HOK
48  «Ocnosbt MKT. OcHOBBI https://m.edsoo.ru/ff0c6

TCePMOAUHAMUKHN»

df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

49

50

51

52

Ananus K/p. DNeKTpUYECKH 3apsii U
3J€MEHTapHbIC YaCTHUIIbI. 3aKOH
coxpaHeHus 3apsaa. 3akoH Kymona.
Enununa snekTpudeckoro 3apsja.
[Ipumeps penieHus 3aad 1o Teme
«3axkoH KynoHnay.

brnuskoneiicTBre U IelCTBUE HA
paccTosiHuU. DIEKTPpUUIECKOE T0JIe.
Hanpsxk€HHOCTE 3IEKTPUYECKOTO
nosist. CustoBsie TuHuM. [lose
TOYEYHOTO 3apsifia v 3apsyKEHHOTO
mapa. [IpuHuun cynepno3unuu noJeu.
[Ipumepsl pemieHus 3a1a4 1o TeMe
«Hanpsk€HHOCTD 3JIEKTPUYECKOTO

noJist. [IpuHnmn cynepno3uuuu noaeny.

[TpOBOAHMKY M TUDJIEKTPUKH B
AIIEKTPOCTATUYECKOM TIOJIE.
[ToTeHumanbHas HEPrUst 3apsHKEHHOTO
TeJa B OTHOPOJHOM
anekTpocTatuueckoM mnose. [lorennuan
ANEKTPOCTATUYECKOTO MO U pa3HOCTh
MMOTEHIINAIOB.

CBs13b MeX 1y HANPSKEHHOCTHIO
JIEKTPOCTATUYECKOTO MOJIS U
Pa3HOCTHIO MOTEHINAIIOB.
OKBUIMOTEHIIUATbHbBIE TTOBEPXHOCTH.
[Ipumeps! penienns 3a1a4 1o Teme
«IloTeHnuanpHas sHEPrust
JNEKTPOCTAaTHYECKOTO 1oJs. PazHocTh
IIOTEHLIUAJIOBY.

§90-92

§93-97

§98-100

§101,102

bubnuoreka [HOK
https://m.edsoo.ru/ffOc6
f00

bubnuoreka [HOK
https://m.edsoo.ru/ffOc?
018

bubmnoreka [HOK
https://m.edsoo.ru/ffOc7
126

bubnuoreka [HOK
https://m.edsoo.ru/ff0c7
2c0



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

53

DNeKTpoEMKOCTh. EquHUIbI
anekrpoémroctu. Konaencarop.
DHeprus 3apsHKEeHHOT0 KOH/ICHCATOpA.
[TpuMeHeHre KOHIEHCATOPOB.

§103.104

54

[Ipumeps! pemieHus 3a1a4 Mo TeMe
«ONEKTPOEMKOCTb. DHEPTHUS
3apsHKEHHOTO KOH/IGHCATOPay.

§105

55

[Ipumeps perieHus 3aaad mo Teme
«INEKTPOEMKOCTb. DHEPT U
3apsKEHHOTO KOHJIEHCATOPay.

§105

56

OnekTpuueckuii Tok. Cuia Toka. 3aKoH
Owma 175 yyacTka IerH.
ConpoTHuBieHHE.

§106,107

bubnuoreka HOK
https://m.edsoo.ru/ffOc?
4f0

57

DIIEKTPUUYECKHE LETIH.
[locnenoBarenpHOE ¥ TapayuieTbHOE
COCIUHCHU A IIPOBOAHUKOB
HNucrpykrax no Th. JlabopaTtopuas
pabora Ne8 «IlociienoBaresibHOEe U
napaJuiejibHOe coeIMHEeHHA
NPOBOJHUKOB

§108,109

bubmunoreka [HOK
https://m.edsoo.ru/ffOc7
838

58

PaGora u MOIIHOCTH IMMOCTOAHHOI'O TOKA.

DIIEKTPOABMKYIIAS CUJTIA.

§110,111

bubmnoreka [HOK
https://m.edsoo.ru/ffOc?
ae0

59

60

3akon Oma U1 OJIHON IIENN

[Tpumeps penieHus 3a1ad mo TeMe
«PaboTta 1 MOIIHOCTE MOCTOSTHHOTO
ToKa. 3axoH Oma I ITOJTHOM IIEITN.
[ToaroToBKa K KOHTPOIBHOM paboTe.

§112

§113

61

HNucrpykrax no Th. JlaGoparopHas
padora Ne9 «M3mepenne I/AC n

bubmmoreka [HOK
https://m.edsoo.ru/ffOc8



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

BHYTPCHHETO COIIPOTUBJICHUA
HCTOYHHUKA TOKA»

4ae

3JI€KTpI/I‘-IeCKaSI IMPOBOAUMOCTD
Pa3IMYHBIX BCUICCTB. :‘)J'ICKT];)OHHEUI

bubnuoreka LHOK

62 | nmpoBomMMOCT MeTaIOB. 3aBUCHMOCTH §114,115 https://m.edsoo.ru/ffOc8
COIPOTHUBIICHUS MPOBOJIHUKA OT 2ba
temieparypbl. CBEpXIPOBOAUMOCTD.
DIIEKTPUUECKUI TOK B
nonynpoBogHukax. CoOcTBeHHass U Bubimorexa ITOK
63 |~ IpuMecHad HPOBOMMOCTH. §116.117 https://m.edsoo.ru/ffOc8
DNEeKTpUYECKUid TOK 4Yepe3 KOHTAKT dae
MOJIYIPOBOJHMUKOB C PAa3HBIM THUIIOM
POBOAMMOCTH. TpaH3UCTOPBHL.
DNEKTPUYECKHU TOK Yepe3 KOHTAKT
MOJTYIIPOBOTHUKOB C Pa3HBIM THIIOM
MPOBOAUMOCTH. TPaH3UCTOPBHI. bubnuorexa [HOK
64  DnexTpuueckuii TOK B BaKyyMe. §117-119 https://m.edsoo.ru/ff0c8
DeKTPOHHO-Ty4eBas TPyOKa. 6fc
DNEeKTpUYECKUN TOK B )KUIKOCTSX.
3aKOH 3JIeKTPOJIU3a.
DIIeKTPUYECKHI TOK B Ta3ax.
HCC&MOCTOHTGJ‘IBIjBIﬁ u Eubimorexa LIOK
g5 ~ CAMOCTOATENLHEIA paspset. [lnasma. §120-122 https://m.edsoo.ru/ff0c8
[Tpumeps! pemeHus 3a/1a4 1Mo TeMe 8be
«DNEKTPUYIECKUH TOK B Pa3IMUHBIX T
cpenax».
Hrorosasi koHTpoJIbHAsA padorTa bubnuorexa I[HOK
66 https://m.edsoo.ru/ffOc8
ada
67 | Pesepauslii ypok. OG06maromuii ypox Pemenue Bubnnoreka [IOK



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

o Temam 10 kiacca 3ama4 https://m.edsoo.ru/ff0c8
€56
bubnuoreka [HOK
P I ) I P
68 e3epBHBI ypok. O0o0marmuil ypok 1 CIICHUE https://m.edsoo.ru/ff0cs
o TemaM 10 xiacca 3az1a4
féc
OBIIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME



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

CorJyacoBaHo

3am.JlupexTopa no YBP
Jynaposa M.M.
C » 2023r.
11 KJIACC
KoanuectBo yacos TaTa m3yuenns DIeKTPOHHbIE
Ne Tema ypoka KonTtpous- JlaGopatop JNomaumue uHppoOBbIe
n/n Bcero Hble HbIe N — o0pa3oBaTe/ibHbIE
padoThbI padoTbI Ilran Paxt pecypchl
MaruutHoe mose.  Muaykuwms bubnuoreka LHOK
1 marHutHoro mnoisist. Cuna Ammepa. | 1 §1,2 https://m.edsoo.ru/ff0c9
778
HucTpykTam mno Thb.
JIaﬁoII));’mopHaﬂ paooma  Nel bubamorexa oK
2 . 1 1 https://m.edsoo.ru/ff0c9
«Hao onenne aercTBUA 8fe
MATrHUTHOTO MOJISI HA TOK».
[Tpumeps! penienust 3a1ad Mo TemMe
«Cuna  Awmrmepay. HeticTBue bubnuorexa [HOK
3 MarHUTHOTO noss Ha 1 §3-5 https://m.edsoo.ru/ff0c9
JBUKYIILYIOCS 3apsHKEHHYIO 8fe
yactuny. Cuna Jlopenua.
[Ipumeps! pemieHus 3axad no Teme bubnuoreka [HOK
4 «Cuna Jlopenna».  MarnutHeie 1 §4.5 https://m.edsoo.ru/ff0c9
CBOMCTBA BEIECTBA. ac0
Bxoanasi KOHTpOJILHAsA padoTa bubnuoteka [HOK
5 1 1 https://m.edsoo.ru/ff0c9

df4



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

DneKTpoMarHuTHas WHIYKIUS.
MaruuTHbli  motok.  IlpaBuio
Jlenna.

3aKkoH 3JIEKTPOMArHUTHOMN
WHJYKLHH.

OJC uHAYKUMM B JBHXKYILIUXCS
MIPOBOJIHUKAX

[Ipumeps! penieHus 3aaad No Teme
«3aKoH 3JIEKTPOMAarHUTHOM
UHIYKLIHAW.

HNucrpykrax no Thb.
Jlabopamopnas  paboma  Ne2
«H3yuenue A6NeHUs
INEKMPOMAZHUMHOU UHOYKYUW))

§7.8

§9,10

bubnuoreka LHOK
https://m.edsoo.ru/ffOca
150

bubnuoreka HOK
https://m.edsoo.ru/ffOca
600

10

11

SBnenne CaMOMHIYKIIWH.
NHOyKTUBHOCTS. OHeprus
MarHMTHOIO OIS
IIpumepsl pemeHus 3axad 1o Teme
«CaMOMHIYKIIUS. OHeprus
MarHMTHOT'O TOJIS».

CBoOOIHEIE KOJIEOAHHSL.
I"apmonmnueckue KoJe0aHusl.
[Tpumeps! penieHus 3a7a4 Mo TeMe
«["apMoHnYeCKHe KOJICOAHUS.
3aryxaronme ¥ BBIHYXJICHHbBIC
Kkosebanns. Pe3onanc.

CBoOO/HBIE  3JEKTPOMArHUTHBIE
KonebaHusa. AHaJIOTHSI — MEXIY
MEXaHUYEeCKUMHU u
3JIEKTPOMarHUTHBIMU

§11,12

§13-16

§17-19

bubnuorexa LHOK
https://m.edsoo.ru/ffOca
b82

bubnuorexa LHOK
https://m.edsoo.ru/ffOca
ds8



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

KOJIEOAHUSAMU

l"apmonunueckue
ANEKTPOMAarHUTHBIE KojeOaHus B
KoJe0aTenbHOM KOHTYpe.

®opmyna TomcoHa.

NHucrpykrax 1o Thb.

JlaGoparopnass  paGora  Ne3 bubnuoreka HOK
12 «OmnpeneneHue YCKOpeHusI https://m.edsoo.ru/ffOcaf

CBO0OIHOIO najeHua ¢ 06

MOMOIIBI0O MASITHUKA

[Ipumeps! pelieHus 3aaay 1o TeMe

«["apmoHnyeckue EuGaorexa 110K
13 MeKTpOMaHiHTHHe KOHe6aprﬂ»' §20,21 https://m.edsoo.ru/ffOcb

IlepeMeHHBII JIEKTPUUYECKHUI TOK. 820

Pesuctop M menu mnepeMeHHOro —

TOKa.

Konznencarop U KaTymika Bu6miorexa 110K
14 HLYITHBHOCTH 5 Hemtt §22,23 https://m.edsoo.ru/ffOcb

IIEPEMEHHOTO VTOKa. Pe3onanc B ocd

NEKTPUYECKON LIEIIH. =

IIpumepsl pemeHuss 3amad 1o
15 TEME ) «IIepemeHHbIN §24.25

NNEKTPUUYECKUI TOK».

ABTOKONE0AHUS.

I'enepaTop mNEpeMEHHOrO TOKa.

Tpancdopmarop. IlpousBonctso, En6imorexa 110K
16 Hepeaatia fl notpebaenie §26-28 https://m.edsoo.ru/ffOcb

NEKTPUYECKON JHEPrUU.

[Ipumepsl pemieHust 3agad 1o
TeMe «Tpanchopmatop.

b86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

Ilepenaua aneKTpO3HEPTrUN»

17

Bonnosbie SIBJICHUS.
XapakTepucTUKH BOJIHBI.
PacnipocTpanenue BOJH B yIpPyrux
cpenax. YpaBHeHuUE

rapMOHUYECKO Oerymieil BOJIHBI.

PacnipocTpanenue BOJH B yHIpyrux
cpenax. YpaBHeHue

TapMOHHYECKON OeryIieil BOJHBI.

§29-30

Bbubnuorexa LHOK
https://m.edsoo.ru/ffOch
d34

18

3ByKkoBble  BOJNHBL.  [Ipumepsl
pemieHMs  3amad O TeMe
«MexaHu4eCcKue BOJIHbBDY.

§31,32

19

Wntepdepennus, mudpakuus u
MOJISIPU3ALIUS MEXaHUYECKUX
BOJIH.

[Tpumepbl pemieHuss 3aaad 10
Teme «MHTepdepenus u
IQpakus MEXaHUYECKUX BOJIH

§33.34

bubnuoreka HOK
https://m.edsoo.ru/ffOcc
324

20

21

DIIeKTPOMarHUTHOE rnoJe.
DneKTpoMarHuTHas BOJIHA.
DKcIepUMEeHTaIbHOE
oOHapyKeHHe
ANEKTPOMArHUTHBIX BOJIH.
[TnotHOCTH MOTOKA
ANEKTPOMATHUTHOTO HW3IMy4YEHUS

N3obperenne pammo A. C.
IlomoBeIM. [TpuHIUIIBL
paguocBsizu.  Moaynauus U
JETEKTUPOBAHUE.

CaoiicTBa AJIEKTPOMATrHUTHBIX

§35,36

§37-40

bubnuoreka [HOK
https://m.edsoo.ru/ffOcc
as4



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

BOJIH. Pacnpocrpanenue
paauoBoiiH. Pagnonokanus.

[TonsiTne 0 TEJIEBUICHUH.

PasBurue CPENCTB CBA3U. bubmuotexa [HOK
22 [Mpumepsl perieHust 3amad 1o §41-43 https://m.edsoo.ru/ffOcc

Teme «NEeKTPOMAarHUTHBIC cOc

BOJIHBD».

Konmponvnaa paboma mno teme Euanorexa LIOK
23 «Mexaireckue " https://m.edsoo.ru/ffOccf

3J1eKTPOMATHHUTHbIE c0

KOJIe0aHU S —

AHanu3 KOHTPOJBHOW PabOThl M

koppekuus  3YH.  Ckopoctb

ceera. [lpmHnmn  I'roirenca.

3akoH OTpa)I;)(eHII/IISI CBeTa. bubmioreia LHOK
24 §44-46 https://m.edsoo.ru/ff0cc

IIpumepsl pemeHuss 3amad 1o 6f8

TeMe <«3aKOH NPSIMOJIMHEWHOTO -

pacnpoCTpaHEHUs! CBETa. 3aKOHBI

OTpa)KEHHUSI CBETAN.

3aKkOoHBl  NPEIOMJIEHHMS  CBETa.

ITonHoe OTpakCHHE CBETa.
25 IIpumepsl pemeHus 3amad 1o §47-49

TeMe «3aKOH MPEIOMIIEHUS CBETA.

IlonHOE OTpaXkeHUE CBETAY.

HucTpykTam mno Tb.

.JIaﬁoll))ZTopHaﬂ padora Ned bubamoteia LOK
26 https://m.edsoo.ru/ffOcd

«H3mepenne MOKa3aTeIs 460

NPeJIOMJICHHS CTEKJIA». -
97 JIuH3EL [TocTpoenue §50-52 bubnuoteka HOK

n3o0pakeHuit B auH3e. Dopmyna

https://m.edsoo.ru/ffOcd



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

TOHKOW  JIMH3BLI.  YBEJIWYCHHUE
JIMH3EL.

[Ipumepsl pemenus 3agad 1o
TeMe «JIMH3BI»

716

28

HNucrpykrax no Thb.
JlabopaTropnass pabGora  NeS
«Onpenesienne ONTHYECKOH
CHJIbI U (POKYCHOI'0 PACCTOSHUA
coOmparoneid JTUH3bI»

Bbubnuorexa LHOK
https://m.edsoo.ru/ffOcd
67a

29

30

31

Jucnepcus CBETA.
WuTepdepenius CBeTa.
Hekotopsie o06nactu npuMeHeHUs
HHTEephEpEHITUN.

Judpakuus  cBera.  ['paHUIBI
MIPUMEHUMOCTH T€OMETPUYECKON
OTITHKH.

JudpakimonHas penerka.
IIpumepsl pemeHus 3agad 1o
temy  «MHTepdepeHuus u
IUQpaKLus CBETa»

Hrorosas KOHTPO/IbHAS
pabora 3a 1 moayroaue

§53-57

§58,59

bubnuoreka HOK
https://m.edsoo.ru/ffOcd
dle

32

NHcTpykTax 1o Thb.
JlabopaTopunasi pa6ora Ne6
«/3MepeHne AJIMHBI CBETOBOM
BOJIHBD). ITonepeunocTs
cBETOBbIX BOJH. llomspusanus
CBETAa.

33

3aKOHBl  DJIEKTPOJMHAMUKUA U
NPUHINAT OTHOCHTEJBHOCTH.

§61-63

bubnnoreka HOK
https://m.edsoo.ru/ffOce



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
http://лена24.рф/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0_11_%D0%BA%D0%BB_%D0%9C%D1%8F%D0%BA%D0%B8%D1%88%D0%B5%D0%B2/81.html
https://m.edsoo.ru/ff0ced22

ITocTymartsl TEOpUU
OTHOCHUTEIILHOCTH. OcHoBHbIE
CJIEACTBUS U3 NIOCTYJIATOB TEOPUH

OTHOCHUTEILHOCTH

DNeMEeHThI PENATUBUCTCKOMN bubnmnoreka HOK
34 IMHAMHKH. PemieHue 3amad 1o §64-65 https://m.edsoo.ru/ff0cfO

CTO. 2e

Bugelt  uznydenuii. McTOYHUKM

cBera. CHEKTpbl U CHEKTPAJIbHBIN

aHaIu3. Tkana

AJIEKTPOMATrHUTHBIX BOJIH.
3 NHucTpykTax o Tb. 366-68

JlaGoparopHas pabdora  Ne7

«Onenka HH(GOPMANMOHHOM

eMKOCTH KoMnakT- aucka(CI)»

HNucTpykTax o Th.

JIaﬁoII))}:;OpHaﬂ paGora  Ne8 bubamoreica LOK
36 https://m.edsoo.ru/ff0cf8

«HaOawaeHue CIUIOIIHOTO W 62

JINHEN4YaTOro CreKTPOB» —

[ToBTOpenue pazaena «OnTuka» TosToputs bubnuorexa [HOK
37 https://m.edsoo.ru/ffOcfa

naparpagsbi
42

Dot PexT. bubnuoreka [HOK

38 [Mpumenenne dorodrdpdexra §69,70 https://m.edsoo.ru/ffOcfc
68

q)OTOHBI.U Kopnyckynspao- Bubmorexa 10K
g9  Bommopoil ayammsm.  Jlapierie §71,72 https://m.edso0.ru/ff0cf6

cBeta. XHWMHYECKOe JICHCTBHE 0

cBeTa
40 [Ipumepsl pemieHus 3aaad 1o §73 Bbubnnoreka [HOK
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B3aUMOJICHCTBHSI.

DHeprus CBA3M aTOMHBIX sIIEp
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3aKOoH paJMOaKTUBHOTO pacraja.
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N3otomsl. [Tonyyenue 51
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MO3UTPOHA. AHTUYACTHIIBI. 162
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356
BuguMmeie OBmkeHUS HEOECHBIX Bubnuoreka LHOK
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€38
Cucrema 3emisi—JIyHa.
55 dusnueckas TpUpoJa TUTAHET H §100,101
ManbIX Tea COTHEYHON CUCTEMBI.
56 CouHize. OcCHOBHEIE §102,103

XapaKTEPUCTHUKHU 3BE3]I.
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Buytpennee crpoenue ConHua u
3BE3I.

OBoMOUMS  3BE31:  POXKICHHUE,
YKWU3Hb U CMEPTh 3BE3I.

§104,105
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Mneunsii  Ilytb  —  Hama
I'amakTuka. ["'anakTuku.

§106,107
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Crpoenue u IBOJTIOIUSA
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[Ipumepsl perieHus 3aaad 1Mo TeMe
«AcCTpOHOMUS. 3aKIrouyeHue.
Enunas ¢pusndeckas kapTuHa MHpa

Ob6o6maromuii ypok. Ponb pusuku
U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOH, COIIMAILHOH H
THYECKON cdepax AeITeTbHOCTH
YyeJI0BeKa

O6o0matomuii ypok. Pons u mecto
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§108
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Pemenne
3a1a4

Pemenne
3az1au
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O06o00marommii YPOK. Poms
buznueckoit TEOpuun B
(GbopMHpOBaHUN TPEACTABICHUN O
¢du3nueckoil kapTHUHE MHUpa

Petenue
3a1au

64

O0o00marommii YPOK. Mecto
bu3MYEeCKO KapTUHBI MHpa B
obmem pany COBPEMEHHBIX
€CTECTBEHHO-HAyUYHBIX
MPEACTABICHUI O IPUPOIE

Petenue
3a1au
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HNTorosasi KOHTpoJIbHasI padoTa




PesepBHbIl  ypok.  MaruutHoe

P
66 oJie. OnekrpomarauTHas 1 CHICHHE
3ama4
WHTYKIHSI
Pesepsublit ypok. Ontuka. OCHOBBI
. Pemenue
67  cneumanbHOI teopun = 1
3a1a4
OTHOCHUTEJIBHOCTH
Pesepunbiii YPOK. KBanrToBas Permene bubnmnoreka [HOK
[ICHU
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