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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHMU K pe3yibTaTaM
OCBOGHHUSI OCHOBHOW 00pa3oBaTelbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c¢ yu€toM (enepaabHO paboueld HporpaMMbl BOCIUTAHHUS U
KOHIIEMIINK TpernojaBaHus y4eOHoro mnpeamera «dDusmka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercrByer TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pE3yJIbTaTaM
OOy4eHHMs, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTh pPEAM3aLUU MEXKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Y4YE€OHbIMU mpeaMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LIETM M3Y4YeHUs (PU3UKH Ha YpOBHE CPEAHEro OOILEero
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIFOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUs;

e cojlepkaHue yueOHoro npeamera « Puzrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem Mupe. IIIKobHbIN Kypc (U3UKHA — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJIICHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueit u actpoHomueid. Mcmosib3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOrMH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUS] HOBBIX MAaTE€pHalOB C 3a/JIaHHBIMUA CBOMCTBAMHU M APYIHX.
W3yuyenne ¢Gu3MKH BHOCHUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (popMuUpoBaHME YMEHHA MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU Y4€OHBIX HCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKM Ji1 ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HMACH, KOTOpPbIE MOXKHO paccMaTpuBaTh Kak MPUHLMUIBI €ro
IIOCTPOCHHSI.



Hoes yenocmuocmu. B COOTBETCTBUU C HEH Kype SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepUall U3 BCEX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3UKH
oObeaUHEH BOKPYr (Qu3Mueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzamus TpejnoiaraeT HCIOJIb30BaHHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0O0IIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoit  uanpasnennHocmu. Kypc @usuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHMUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercss TOCPEICTBOM BBEIEHHUS HJIIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX JKOJIOTUYECKUM TpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke O0CyXKIACHUs
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (DU3UKM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYype MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu (GyHIaMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJCTABJICHUSX O TPUPOJE, TpaHUIlAX
NPUMEHUMOCTH TEOPHH, ISl OMUCAHUSI E€CTECTBEHHO-HAYYHBIX SIBJICHUU W
IIPOIIECCOB).

CucTeMHO-AeSTENHHOCTHBIN TOJIX0/T B Kypce (PU3WKH peanu3yeTcs: TMpexie
BCET0 3a CYET OpraHU3aAlMH HKCIEPUMEHTAIBHOU JEATEIHHOCTH OOYYarOIIMXCA.
Jnst  Ga3oBoro ypoBHsS Kypca (U3MKHM — OSTO HCIOJIB30BAaHUE CHUCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB U JIaDOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMA CITMCOK YYCHUYCCKHX
MpaKTUYECKUX padboT. BrijeneHne B yka3aHHOM TepeuHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJII U OIEHKH, OCYIIECTBIISICTCS YYaCTHHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHalleHuss kabunera Qusuku. Ilpm »>TOM obOecnieurBaeTCsi  OBIAJICHUE
OOyJaroIMMHUCS YMEHUSIMUA TPOBOJIUTh KOCBEHHBIC W3MEPEHHMS, HCCIICTOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH M TOCTAaHOBKY OIBITOB TIO0 TPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YAENSCTCS PEIICHUIO PAcYETHBIX M KadeCTBEHHBIX
3anay. [Ipu 3TOM U pacdE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJla4d C SBHO
3aJIaHHOM (hM3HUECKOU MOJIENBIO, TTO3BOJISIFOIINE TPUMEHSITh H3y4YCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOrO pasjeia Kypca, TaK U UHTErpupys 3HAHUS U3
pasHbIX pas3aesnoB. JlJid KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OoOBbsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUW W TPOLECCOB B OKpPYKalolen
KU3HHU, TpeOyrolue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyalluu TMPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimMu OPI'OC COO k MarepuaibHO-
TEXHMYECKOMY O0O€CleYeHHI0 Y4eOHOro mpolecca 0a30BbIf ypOBEHb Kypca
(bU3MKK Ha YPOBHE Cpe/HEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSIX
MpeAMETHOro KaOuHeTa (M3MKUA WIM B YCIOBUSX HHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYyYHOro Hukia. B kabuHere (QU3UMKU TOMKHO OBITH
HE0OXoaMMOe J1abopaToOpHOE OOOpYAOBAaHHWE ISl BBITIOJIHEHUS YKA3aHHBIX B
nporpaMMe no (pU3MKe YYEeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
obopy0BaHue.

JleMoHCTpallMOHHOE  000pyJoBaHHE (OpMHpYETCSI B COOTBETCTBHM C
OPUHLMAIIOM MHUHUMAJIBbHON JIOCTaTOYHOCTM U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIMil s
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBICHHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 000pyAOBaHHME [JIsi YUYEHUYECKUX MPAKTHUECKUX paboT
dopMupyercss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX OOydJarommuxcsi. TeMaTH4ecKHMe KOMIUIEKThI
7a00paTOPHOTO OOOPYIOBAHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIENISIMUA U3YYEHUS! PUBHKHU B 00IIEM 00pa30BaHUM SIBIISFOTCSL:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYyYaromMXCsi K HAYIYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUIEKTYadbHBIX U TBOPYECKUX
CITOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMupoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHY;

e (dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nYeCKUX 3HAHUA U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne STUX Iejell oOecreunBaeTcsl pelieHueM CIeAyoNX 3a1a4y B

npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBbl  3HaHUUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO GU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OObsiCHEHUS (PU3MYECKUX SBICHUU B TNPUPOAEC U JUIS TNPUHATUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUs pPa3IUYHbIX 3aJad C SBHO 3aJaHHOU
busznyeckoil MoJeNnblo, 3a7ad, MOJPa3yMEBAIONIMX CaMOCTOSITEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHWPOBAHUS W MPOBEICHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTalnuu HHpopmanuu,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBHI IJIsl pPa3BUTHS YMEHUN NMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE NEepeueHb JabopaTOPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [J€JaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMNBITOB € YYETOM HHAWBHUIYaJbHBIX
0COOEHHOCTEM 00YyUarOIUXCSl.



COAEPKAHUE OBYYEHMUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI' O IO3HAHUS

®dusnka — Hayka O mpupone. HaydHble METOAbI IO3HAHHS OKPYIKAIOIIETO
mupa. Ponp d3kcnmepuMeHTa M TEOpMHM B MPOLECCE ITO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (PU3HKE.

MogaenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble THIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Pons m Mecto ¢u3nku B (GOpMHPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U 1UQPOBbIE W3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe JBHXeHUE. OTHOCUTENBHOCTh MEXaHMYECKOI'O JIBUXKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEHHOe nBwKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IMyTH U MepeMEIIecHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBoimHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepuallbHOW  TOYKM IO
OKPYHOCTH C MTOCTOSHHOM 1O MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuyeckue yCTpONCTBA W TPAKTUUECKOE TMPUMEHEHHUE: CIHUIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBU>KCHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAaHNU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO MO YIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpAaBHOMEPHOTO ABWKEHHS C LEJBIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BSI3KOU KUIKOCTH.

N3yuenue nBHKEeHUS Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[Ipuniun  otHOocuTenbHOCTM  ['aymumesa.  IlepBeii  3axkoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectr. IlepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHus (1mokosi, ckoJyib>keHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbXKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpamiaTesibHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckrue yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHUE: MOIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepum.

CpaBHeHHME MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIluu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NTOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Teia. BUibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CUJI YHPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HccnenoBanre yCIOBHM paBHOBECHS TBEPIAOTO TeNa, HMEIOUIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

NMinynbc MarepuaibHOM TOUKHM (Te€da), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTrBHOE IBMXEHUE.

Pabora cuiiel. MOIITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHuuanbHas SHEPIUs yIpyro
nepopMmupoBaHHoit  mipykuHbl.  [loTeHuManbHast  2HeEprust Teda  BOIU3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple U HEMOTEHIMANbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPrUHM CHCTEMBI TElL
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuyeckne yCcTpOCTBA M NMPAKTHUUECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[Tepexo MOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpruu
TeJla Ha MMPUMEPE PACTSKEHUST PE3UHOBOTO KTy Ta.

Pa3nen 3. MoJgiekyasipaasi pu3uka U TePMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BelIeCcTBA. MOJIEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeleil. Macca u
pa3mepsl Monekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUM HACANIBHOTO raza. AOCONIIOTHas TeMmIepaTypa Kak Mepa
CpPEIHEN KWHETHMYECKON SHEpPruy TEIUIOBOrO NBWKEHUA dacTul rasza. Illkana
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHaeneeBa—KiamnepoHa.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e C MOCTOSIHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W TNPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Ooapomerp.

Llemoncmpayuu

OnbITHI, AOKA3bIBAIOIINE IUCKPETHOE CTPOCHHE BEMIECTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 0 AP HY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYIlIECTBOBaHUE MEXMOJICKYJISIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS UICAIBHOTO rasa,
W30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

OnpeneneHue Maccbl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE M3MEPEHUM
00bEéMa KOMHATHI, JaBJIEHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEK]ly TapaMeTpaMU COCTOSIHUSI pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoOuHamMuKu

TepMmoauHaMuueckass cucreMa. BHYTpEHHsIST 3HEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl U pabora. BuyTpeHHs s
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Tra3a. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHUE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KosnuecTBo TEIIOTH pH TEIIONEpEIaye.

[lonatue 00 amguabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon tepmoamHamuku. HeoOpaTuMocCTh TpOIIECCOB B MPHUPOJIE.

TennoBble  mamwHbl.  [IpyHOMOBI  AEWCTBUSA ~ TEIJIOBBIX  MAIIIMH.
[IpeobpazoBanusi ’HEPTUM B TEIIOBBIX MamuHax. KosQduuueHT mnosie3Horo
nerictBus TemioBod MamuHbl. [{ukn KapHo u ero kos>pduumeHT mosie3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHu4yeckue YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrUM Teja MPU COBEPILICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHune BHYTpEeHHEHN SHEPrUM (TeMIlepaTyphl) Teja MpH Tervionepeaaye.

OneIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OOBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEIS.

Yyenuueckuii sxcnepumenm, 1abopamopsvie pabomaol

N3mepeHne y1ebHON TEMI0EMKOCTH.

Tema 3. Acpezamnvle cocmoanus eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmieHHBbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JIABJICHHUS.

TBépnoe Teno. Kpucraminueckue u aMoppHbie Tena. AHU3OTPOIUs CBOMCTB
kpuctaiuioB. JKuakue kpuctaiibl. CoBpemMeHHble MaTepuanbl. [lnaBiaeHue wu
KpUcTayuM3anus. Y aelibHas TerioTa masieHus. Cyonumarusi.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MAaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHU>KEHHOM JaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIECHUS KPUCTAIUTMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii oxcnepumenm, 1abopamopsie pabomuol

N3MepeHne OTHOCUTENBHOM BIaXXHOCTH BO31yXa.

Pa3znen 4. DiekTpoauHaMHuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Tel. OJEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKHM, TUANEKTPUKU W TIOIYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3aps/ia.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuyHsblil 31eKTpUUeCcKuil 3apsi.
Onektpuueckoe 1mone. HanpskEHHOCTh 3ieKkTpudeckoro mnojs. [IpuHnun



CYHEPHO3ULIUNA AIEKTPUYECKUX IToser. JIMHUKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
TOJIS.

PaGora cun  anektpocrarnueckoro  mnoisd.  [lorenmuman.  Pa3HoCTb
NOTEHUHUAIOB. [IpOBOMHMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlusnekTpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apspKEHHOIO KOHACHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJCKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE JIIEKTPONPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS JJIEKTPOMETPA.

B3anmonenicTBuE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIOWIAIn
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apspKEHHOIO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKU TOK. YCIOBHUS CYIIECTBOBAaHHUS 3JEKTPUYECKOIO TOKa.
Hcrounuku Toka. Cuna Toka. ITocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 11l yd4acTKa LenH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YJEIBHOE CONPOTUBICHHE BEILECTBA.
ITocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COSANHEHNE ITPOBOIHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.  MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYIIASI CHJIA U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHHMKA TOKA.
3akoH Oma Ju1st TOHOM (3aMKHYTOM) 5iekTpudeckoi nenu. Koportkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BaKyyMe. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKM. CoOcTBeHHast 17§ IIPUMECHAs IIPOBOJIUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJNEeKTpUYEeCKHd TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUALINSA. DIIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
paspsa. Monnus. [Inazma.

TexHu4ecKue yCTpOMCTBa M IIPAaKTUYECKOE IIPUMEHEHHE: aMIepMeETp,
BOJIbTMETP, PEOCTaT, HCTOYHHKH TOKA, OJJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIM AHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMenaHHOE COeIMHEHUE TPOBOTHUKOB.

[Ipsmoe wu3MEpeHHe >SIEKTPOIABIXKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHNS METAJUIOB OT TEMIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa 1 IpOBOJAUMOCTb BO3AYXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHue cMeaHHoro COeIMHEHUsI PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILEH CHIIBI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUSI.

HaOGmronenue snexktposnsa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHa B 10 kiacce OCyLIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTEMaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C M3YYEHHEM METOJOB HAyYHOIrO
NO3HAHUS: SIBJICHHE, HAy4YHbIM (hakT, runores3a, (Quanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep6osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW Ipupoje, auddys3usi, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOECHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TN, XUAKOCTEH M



ra3oB, JJICKTPUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJIMTUYECKAS TUCCOLMALM,
raJlbBaHHKa.

l'eoepaghus: B1aXXHOCTb BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABMKEHUH C HCIOJIB30BAHMEM MEXAaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOAIIWIHUKH, HCIOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JpPYrHE), JBUTATelb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DIIEKTPONpPUOOPOB,
KCEPOKC, CTPYUHBIM MIPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KJIACC

Pa3znen 4. Dy1ieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. Ii1eKmpomMazHUMHA UHOYKYUS

[ToctostHHbIE ~ MarHuThl.  B3anmMoAeHCTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bektop MarHuTHONW uWHAYKUMH. IIpuHIMO Cynepno3uuuu
MAarHATHBIX NOJied. JIMHMM MarHuTHOM WHAYKUMH. KapThHa JWHHAM MAarHUTHOU
WHYKIUH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IJHMHMNA WHIYKUWAH
MAarHMTHOTO TOJISI JJIMHHOTO MPSIMOrO0 MPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, e€ MOJlyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ Moly/ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHOW YaCTHUIIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKOUU. [IOTOK BEKTOpa MarHUTHOM
MHOYKUWAHW. OJIEKTPOABIKYIAS CWia HWHAYKOUU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsnexktpuueckoe IMoje. DIEKTPOABWKYIIAS CHJIA WHAYKUAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJIEKTPOJBIKYILAs  Ccuja
CaMOMHAYKITUH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckue yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIl, MHyKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE PTIEKTPOHHOIO IMy4YKa MarHUTHBIM TTOJIEM.

JIvHUYM MHIYKUMA MAarHUTHOTO TTOJISL.

B3auMopelicTBrE IBYX MTPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIOpeHIIa HAa HOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJICKTPOJABHMKYIIEH CUJIbI MHAYKIHMH OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO ITOTOKA.

SIBneHne cCaMOMHAYKIWH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomuol

N3yyeHne MarHuTHOTO MOJISL KaTYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nea 5. Kore6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHle Kojiedanus

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. [lepuoa, wacrora, ammumryga u (aza xoneOaHUU.
[IpyXMHHBIN MasTHUK. MaTeMaTUYEeCKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHHYECKUMH U
ANEKTPOMArHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPrUU B UJEATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBienne o 3aTyxaroluX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHUUECKHE
kosie0anus. PezoHanc. BoIiHyKA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUs.

[lepemennblii TOK. CHHYyCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTB
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYECHHWE CWJIBI TOKa WU
HaIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedICHUE ANEKTPUUECKOM
HHEPrur. DKOJIOTHUYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTeMaTUYECKUI MasSTHHK).



HaOGmronenue 3aTyxaronux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

Habmnronenue pezoHanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpU MOCIENOBATENIBHOM COEAUMHEHUWU PpPE3UCTOPA, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONIEPEIayu.

Yuenuueckuii oxcnepumenm, 1abopamopsie pabomuol

HccnenoBanre 3aBUCUMOCTH TIEpHOa MajbIXx KoJieOaHWI Tpy3a Ha HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM M3 TOCJEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacrnpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Breicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3TYyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpa)K€HWE, MPEJOMIICHUE, TOoJspu3anus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHue 2JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TeleBuAeHusA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEIBI.

TexHuyeckrue yCTpOMCTBa M TMPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE WM MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMIEPEYHBIX U MTPOIOTHHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOGmronenue otpakeHus 1 mpesIoMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenune narepdepenimu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU M
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXk€HHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomerpuueckass onruka. I[IpsMonnHENWHOE pPacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHUil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETAa. AOCOIIOTHBIN MTOKA3aTeNb
npesnomieHus. [lomHoe BHyTpeHHee orTpaxeHue. [IpenenbHbId yroa IOJHOIO
BHYTPEHHETO OTPaKCHUS.

Hucnepcus ceeta. CiioxHbIA cocTaB Oenoro cseta. L[Ber.

ColOuparomue u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOSIHME W ONTHYECKas CHila TOHKOM JuH3bL. [locTpoeHne u3oOpaxeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmynia TOHKOW JUH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenespl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHble HCTOYHHKH.
VYcnoBuss HaOMOIEHWS MAaKCUMYMOB M MHUHMMYMOB B HHTEp(EpPEHIIMOHHOU
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YciaoBue HaONIOACHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsspuszanus ceera.

TexHru4ecKue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
¢oroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMONIMHENHOE pPACIIPOCTPAHEHHWE, OTPAXKEHHE M IPEJIOMIICHHE CBETA.
OnTtuyeckre npuOOpHI.

[TonHOe BHYTpeHHEe oTpaxeHue. Mozenb CBEeTOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne narepdepeHIum cpeTa.

Hab6mronenune nudpakxium crera.

HaOmronenue nucnepcuu cBeTa.

[TonyyeHue cekTpa ¢ TOMOIIBIO TPU3MBI.

[ToydyeHue crekTpa ¢ MOMOIILI0 AUPPAKITMOHHON PEIIETKH.

Hab6nrogenue nonsipu3anuu CBETa.

Yuenuueckuii oxcnepumenm, 1abopamopsie pabomuol



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre CBOMCTB U300pAKEHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIEeIIHAJIbHOM TEOPUU OTHOCUTEIBHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  [locryinatel
CIEHHAIBHOW TEOPUM OTHOCUTEIIBHOCTHA: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpaLICHUE
JUIVHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs3b MacChl C DHEPrUEH U UMITYyJILCOM PEIIATUBUCTCKOM YaCTULIbI. DHEPTU
IIOKOSI.

Pa3znen 7. KBanroBasi puzuka

Tema 1. Inemenmol KGAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprur (OTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciaeaopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OiiHmTeiiHa 11 poTodPdekra. «KpacHas rpaHunar
dboTtorddekra.

JaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpPOHCTBA U MPaKTUUYECKOE MPUMEHEHHE: (POTO3JIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o103(h(DHEKT Ha YCTAHOBKE C IMHKOBOW MIIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[lmanerapHas mognens aroma. llocrynmarel bopa. M3myyeHune u morijomeHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOrO YPOBHS PHEPruu Ha Jpyrou. Bumbl
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHOBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty alTU3M.

CroHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeRvaTbIX CIIEKTPOB U3TYUEHUS.

Jlazep.

Yuenuueckuii oxcnepumenm, 1abopamopsvie pabomol

HaGmroienre muHeyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, JOKAa3bIBAIOIINE CIIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
pannoakTuBHOrO wu3nMy4deHus. CBoiictBa anbda-, OeTa-, TaMMa-U3TyuEHUS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.

Anbda-pacnaa. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. JledekT maccsl sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 SIEP.

SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobiieMbl M NEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKThI AIEPHOU SHEPTETHUKHU.

DnieMeHTapHble YacTUlbl. OTKPBITHE TTO3UTPOHA.

MeTop1 HAOIIOACHHS U pErHCTPaIK FIEMEHTApHbBIX YacTHUL.

dyHIaMeHTaIbHbIE B3aUMOCHCTBUSA. EMMHCTBO (hU3MYECKOM KapTUHBI MUPA.

TexHuyeckue yCTponucTBa U NPAKTUUECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, sinepHblil peaktop, aToMHast bomoa.

Jlemoncmpayuu

CuéTYrK MOHM3UPYIOIIHUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HccnenoBanre TpEeKOB YacTHll (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DyieMeHTHI ACTPOHOMUM U ACTPO(PU3UKHU

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUM.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKUe 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBU>KEHUE.

ConuHeunas cucrema.

Connue. ConnewyHass akTWUBHOCTh. Mctounumk sHeprum CosHOAa W 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHbBIM KJacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TMOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3J TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpeHHEe CTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOItonMKU CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[TyTe — Hama I'amaktuka. [lomoxenune m aBmwxkeHue CoiHIa B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacirabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo0aeMbl aCTPOHOMHM.

Yuenuuecxue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUH ISl OTPE/IeNICHUs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEeBEPHOIO MOJIYLIAPUS U IPKUE 3BE3/BI.

Hab6mronenus B reneckon JlyHsl, miuanet, Miaeunoro [lyTu.

O6o0maromiee NOBTOpPeHUE

Ponb Qu3uku W acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAILHOM M 3TUYECKOU cepax AesTebHOCTU YEJIOBEKa, POJb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOU KapTHHE MUPA, pOJib (PU3UUECKON TEOpUun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
(dbu3nYecKol KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCymIiecTBISIETCS ¢
YUYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbIE C W3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeTWYWHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIUM HAa OCHU KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKKH TOJI00US TpPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snextpuueckue SBICHUS B KUBOW mMpupoje, KoseOaTenbHbIC
JIBVKEHUSI B KUBOM NMPUPOJE, ONITUUYECKUE SABJICHUSA B )KUBOMW NMPUPOJE, ACUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON PEIMIETKH, CHEKTPaIbHBIMN
aHaJn3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozusi: JWMHUM DJIEKTpOIEpenad, TI€HEpaTop IEPEMEHHOro TOKa,
AJIEKTPOJBUTATENb, WHAYKUMOHHAS I€4Yb, pajap, pPaaAUONPUEMHHUK, TEJIEBHU30D,
aHnTeHHa, TenepoH, CBU-meub, NpOEKIMOHHBIM anmapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapesi.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®Pu3nMKa» HA YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3allid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH IPaKAAHCKOU MO3UITUN 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIOBEUECKUX  TI'YMAHUCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIbHOCTh B MHTEPECAX I'PAXKIAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIEUCTBOBAThH C COI[MATLHBIMU HMHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJOHTEPCKOM JESITEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUICKON TPXIAHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JUYHOIO BKJIa/Ia B TOCTPOEHUE YCTOMUHUBOTO Oy IyIIEro;

4)3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
NpUCYILIEro (pU3nYecKoil HayKe;



5)TPyA0BOr0 BOCIIMTAHUSI:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOHANbHOU IEATEIBHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0JIOrMY€eCKOr0 BOCIIMTAHMS:

C(OPMHUPOBAHHOCTHh IKOJIOTHYECKON KyJIbTYypbl, OCO3HAaHUE TJI00ATBLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacllupeH’e OIbITa JEATENbHOCTH SKOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpoOIEcCe
u3ydeHus: (U3MKA  OCYIIECTBISATh  IMPOEKTHYD M MCCIIEIOBATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS
ba3oBble Jijornueckue aeicTBuA:
CaMOCTOSITeNIbHO  (OpMYyJIMpOBaTh W aKTyallU3MpOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LU JESITEIbHOCTH, 3aJ1aBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHIKCHUS;
BBIABJISIT  3aKOHOMEPHOCTM W MNPOTUBOPEUYUS B  PACCMATPUBAECMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHaAIM3a UMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESTEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LI€JISIM, OLIEHUBATh PUCKH MOCIIECICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBINOJHATH paboTy B  YCJIOBUSIX  peaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble uccieaoBaTeIbCKHe JeiiCTBUS:
BJIAJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMU U METOAAMHU
bu3nuecKoil HayKH;



BJIAJICTh HABBIKAMHU y4E€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JCSATEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METO/IOB pelIeHusl 3a/ad (PU3UYECKOTO COJAEpN aHUsS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIHLHOCTH II0 TIIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpHpETalui, MPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3IMYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATh TPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEeIICeHUs, HAXOJUTh apryMeHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBbIE B XOJE PpEIICHUs] 3aJaydl  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh MW (HOpMyJIUpOBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTeNIbHOMN
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;,

yMETh TICPCHOCHUTh 3HAaHUA 10 (U3MKEe B TMPaAKTUUYECKYyI0 00JacTh
KU3HEEATCIIEHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPE/jIaraTb OPUTHHAILHBIC TIOIX0/IbI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

PaGora c undgopmanmueii:

BJIAJICTh HABBIKAMHU TOJy4YCHHS] MH(pOpMaUu (PU3NIECKOTO CONECpKaHUS M3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHaJu3,
CUCTEMATHU3AIMIO U HMHTEPIpEeTalio WHOOPMAIIUU Pa3IMYHBIX BUAOB U (opm
MpeACTaBICHHUS;

OIICHMBATh IOCTOBEPHOCTH MH(POpMAITUH;

WCITOJIB30BaTh  CPEACTBA  WH(DOPMAIMOHHBIX ¥  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a1ad ¢ CcoOMOJiecHHeM TpeOOBaHUN DSPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
TUTUCHBI, pecypcocOepexeHusi, TMPaBOBBIX U OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUA B Pa3IMYHBIX (Gopmarax c
y4€TOM Ha3HAYCHUS MHPOPMAIIUK U TIEJICBOM ayIUTOPHH, BEIOMpAst ONITUMAJILHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaTU3aIUH.

KoMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIC y4eOHbIe AeiiCTBUS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOU
NESTEIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CUTyallUd M  CMAr4arth
KOH(DJIUKTHI,

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHMS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh LI€Id  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTAaBJIATh IJIaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOTO ydYacTHHMKAa KOMAaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBHU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, OBITH MHUIIMATHBHBIM.

PeryisiTuBHbIe YHHBepPCaJIbHbIE YUyeOHbIe JelcTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIATh MO3HABATENBbHYIO JEATENBHOCTh B 00JacTH
GU3MKK U aCTPOHOMHHM, BBIABISATH MPOOJEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX M Ka4eCTBEHHBIX
3a7a4, MJIaH BBIMOJHEHUS MMPAKTHIECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAIHIM;

pacIIUpsATh paMKHd y4eOHOIro MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOuYTeHUll;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a peleHue;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIIMH B 0O0JACTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHbIN MHTEJUIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMBbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3yJNbTaTOB MU
OCHOBaHMU;



WCITOJIB30BATh IPUEMBI PeICKCUN TSl OLICHKH CUTYaIlUH, BHIOOpPA BEPHOTO
pEIIICHNS;

yMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO HUX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI W apryMEHTbl [JPYrMX TMpH aHaIu3e pe3yJIbTaToB
JESITENIbHOCTH;

MpPUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHThl JPYyrHX IMpH aHallu3e pe3yibTaToB
JESITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OLIUOKH.

B mpouecce nocTuxkeHHs] JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI
no ¢u3uMKe IS YPOBHS CpPEIHEro oOOIIero oOpa3oBaHUs Yy OOydYaroUIUXcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIH UHTEIJICKT, Ipeanoararoun
C(OPMHPOBAHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh TOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHA COOCTBEHHOM AMOLIMOHAIBHOMN chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TIEIH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIMX CITOCOOHOCTh BBICTPAWBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 10 kJjiacce mnpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJIETCH:
MaTepHuaibHas TOYKa, UHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICaTbHBIN a3, MOJEIIM CTPOECHHUS T'a30B, )KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajay;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (MPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECCTBA U
JJEKTPOJAVMHAMUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMAaJICHUE Tel, JBWKEHHUE IO OKPYXKHOCTH, HHEpIIHUS,
B3auMoIeicTBUE Ten, ¢ dy3us, OPOYHOBCKOE ABMKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETJIOBOE
pPaBHOBECHUE, WCHAPEHUE, KOHJCHCAIHWs, IJIABICHUE, KPUCTAIUIM3ALNS, KUIICHHUE,
BJIAJKHOCTb BO3/1yXa, [IOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HAaIrPEBaHUU B 3aKPBITOM
COCyZEe, CBs3b MEXKAY [apaMeTpaMy COCTOSIHHMS Ta3a B H30lpoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMKCHIBATh MEXAHWYECKOE NIBIDKCHHE, HCIOB3Ys (PU3NYECKHE BEITMYMHBIL:
KOOpJIMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
VMIIYJIbC T€Jla, KNHETUYECKas JHEPrusl, MOTCHUHUAIbHA JHEPIrUsl, MEXaHUUECKAs
paboTa, MexaHWYecKas MOIIHOCTh, IPU OINHUCAHUM MPABUIBHO TPAKTOBAThH
(bU3UYECKUIT CMBICT HCIOJIB3YEMbIX BEIUYUH, WX OOO3HAYECHUS W E€IUHMUIIBI,
HaxOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMHU
BEJINYNHAMU;

ONMCHIBaTh WM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHUS,
UCTIONIb3ysl (DU3MYECKHE BEJIMYWHBI: JaBJICHUE Tra3a, TeMmIieparypa, CpeaHsis
KUHETUYECKasi DHEPrusl XaOTUUECKOr0 JIBUKEHUS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI JHEprus, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBUIBHO TPaKTOBaTh (U3MYECKUN CMBICT MCIHOJIb3YEMbIX BEJIUYWH, WX
0o0O3HAaueHUsT W EeIAUHUIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MUECKyIO BEJIMUMHY C APYTUMH BEJIUYMHAM;

ONUCHIBATh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEITUYUHBIL: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IMOJIA, NOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
IpU  ONHCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIOJIb3yEMBbIX
BEJIMYMH, WX OOO3HAYECHMs] W EIUHMIIBI; yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCIOIB3Ys (U3UUYECKUE
3aKOHBI U IPUHLHUIBL: 3aKOH BceMUPHOTO TAroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHEHHS MMITYJIbCa,
MPUHLUIT CYNEPIO3UIMNA CUJI, NMPUHUMUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOCHMSI BEIIECTBA, T'a30BbIE
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIIOBOTO JBUKECHUS MOJICKYJ C
aOCOIOTHON TeMIepaTypol, MepPBhIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsAna, 3akoH KysoHa, mpu 3TOM pa3iauyarh CIOBECHYIO



(GOpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, TOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIECAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIOJB30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopMynupoBath mpoOieMy/3ajady W TUIOTE3y y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0O0pY/IOBaHHUSA, MPOBOAUTH OIBIT U
bopMyIMpPOBATH BHIBO/IBI,

OCYUIECTBJISTH MPSIMbIe U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, IIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTU  MEXIYy  (PU3NYECKUMH  BEJIUYUMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUpPOBATh pe3yJbTaThl IMOIYYEHHON 3aBHCHUMOCTH (PU3WYECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pPE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJroaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCIEIOBAHUI B
pamMKax Y4eOHOIro SKCHEpHUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M IMPOEKTHOMN
JESTEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyI0OBaHUS;

pemiaTth pacu€THblE 3aJayd C SBHO 3aJaHHOW (PU3MYECKOH MOJEIbIO,
UCTIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3HMUECKUE BEIMYUHBI U (HOPMYIIBI,
HEoOXOoJuMbIe NIl €€ pelIeHUs, MPOBOAUTH Pacu€Thl U OICHUBATh PEATBLHOCTH
MOJIyYEeHHOTO 3HAaYeHUs (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3aJ]a4M: BBICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

HCIIOJIb30BATh Opd  pelleHud  y4eOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIMOHHbIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
U TpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIPHON MH(OpMaIUK, MOJTyYeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

MIPUBOJINUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
U1 obecrieyeHust 0e30MacHOCTHU MpU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTatb B TpYIIE C BHIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATH pabOTy TPYIIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYaIlUsIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K xonmy obOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHarOIIUXCSI YMEHHM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3MYECKOi KapTUHBI MUDA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJACINICH:
TOYEYHBIN JIEKTPUUECKUN 3apAll, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, A/ICPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH perieHUuH (PU3NIECKUX
3aj1ad4;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSACHITHL UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHN M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi POBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aMMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsij, SJECKTPOMArHUTHBIE KOJCOaHUsS U
BOJIHBI, MPSAMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXEHHUE, NPEIOMIICHHE,
uHTeppepeHus, audpakuuss ¢ TNOJApU3alUs CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3GdexT (hoTorddeKT), CBeTOBOE TaBlICHHE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aromMa BOJIOPOJIa, €CTECTBEHHAass M HUCKYCCTBEHHAs
PaANOAKTUBHOCTD;

OMUCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), UCHOJIb3Ysl (PU3MYECKHUe BETUUHHBIL:
ANEKTPUYECKUN 3apsjl, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs Cuila, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cuwia Awmmepa, cuia JlopeHiia, MHIYKTUBHOCTH
KaTYIIIKU, DHEPrus AJICKTPUYECKOTO0 M MArHUTHOTO TMOJied, MEPUOoJ W YacToTa
KojeOaHuii B KojeOaTenTpHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, TPU ONUCAHWUU MPABUIBLHO TPAKTOBATH (PU3MUECKUN
CMBICII HCIIOJIb3YEeMbIX BEJIMYMH, MX OOO3HA4YCHUS U €AUHUIIbI, YyKa3bIBaTh
bopMymbl, CBS3BIBAIONIME JAaHHYI (U3MYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYUHAMU;



OMUCHIBATh H3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TOJypaciajia, SHEPTHsl CBI3U
aTOMHBIX SIJI€p, MPU OINKCAHUU TMPABWIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
WCITOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYCHWS] W EAUHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMHU BEIMYWHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHbI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJUIEIbHOIO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIWH, 3aKOH NPSIMOJIMHENHOIO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTEHHA Mg doTodrddexra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUs HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUs MacCOBOr0 4HWcla, MOCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3iudyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YyCJIOBUS (TpaHUIlbl, 00JIaCTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIUA MAarHUTHOTO MOJI IIPOBOIHHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI IO MCCIENOBaHUI0 (DU3UUECKUX SBJICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMPU STOM
dbopmynmpoBath TpobieMy/3agadyy ¢ THIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyJIMpPOBATH BHIBOJIHI,

OCYILECTBIISITh NMPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (PU3MUECKUX BEIMYUH C HCHOJb30BAHUEM
NpSIMBIX U3MEPEHUM: TMpPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJEC TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAHUHN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, y4eOHO-MCCIIEOBATEIBCKOH W MPOCKTHOM
JEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIB3Ys (PU3MUECKHE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIn3a YCJIOBHS 33714



BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOUMbIEe NIl €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEaTbHOCTD
MOJYYEHHOTO 3HaYCHHSI (PU3NUECKON BEITUYHHBI;

pelaTh Ka4eCTBEHHBIE 3aJ]au: BHICTPANBATh JIOTHUECKU HEMPOTUBOPEUHBYIO
[EMOYKY PpacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCTOJB30BaTh  MPH  PEIICHHM  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(QOPMALIMOHHBIE TEXHOJIOTUH [Tl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUH
¥ TIpE/ICTaBJICHUS Y4eOHOU 1 Hay4HO-TIOMYJIAPHON HH(POPMALIUH, TOTy4YeHHOH 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyt0 HHPOPMAILIUIO;

OOBSICHATh TMPHUHLMUIBI JEHCTBUA MAalllMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nnuyarh YCIOBHUS WX O€30MaCHOTO MCIIOIH30BaHUs B TIOBCEIHEBHOM

KHU3HU,

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHMUA MO (U3MKE B MOBCETHEBHOM >KU3HU
JU1sl o0ecrieyeHus: 0€30MacHOCTH NpHU OOpAIllEHUH ¢ MPUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBaMH, JJIsl COXPAHEHUS 37I0POBbS M COONIONCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXaloIIeH cpee;

paboTaTh B TpyIIE C BBHIIOJHEHHUEM pa3jIMYHbIX COLHMAIbHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANMOHAIBHO paCHpelesTh OO0S3aHHOCTH U
IUTAHUPOBATh JCATEIHHOCTh B HECTAHJAPTHBIX CUTYyallHsIX, aJeKBaTHO OILICHHWBAThH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMOn IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne n/n P Kontpoabnbie | IpakTuyeckue (ucpp )
MpOrpamMMblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pazgen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubnuorexa [JOK
1.1 ®u3uKa 1 METOIbl HAYYHOTO ITO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoteka I[IOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6nmmotexka [IOK
2.2 Autaniica ! https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHbBI COXpaHEHUS! B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no paznery 18
Pazgen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON bubnuoreka [LIOK
3.1 9 1
TEOPUH https://m.edso00.ru/7f41bf72
bubnunorexka [IOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELECTBA. 5 bu6muoreka [LIOK

®da3oBbIe MEPEXOIbI

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

24

Paznen 4.9JIEKTPOAUHAMHUKA

but6mmoreka [JOK
4.1 1
HEKTPOCTATHI 0 https://m.edsoo.ru/7f41bf72
4 ITocTOstHHBIN eKTpUYECKUl TOK. TOKU B 12 bu6nuoreka [IOK
' pa3MUYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U JuaeKkTpoHHbIE (IU(PPOBbIE)
KontpoiabsHubie IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTesibHbIE peCypchl
padoTbI padoTbI
Paznen 1.29JIEKTPOAUHAMHUKA
MaruauTHoe ToJe. bubmuoteka [IOK
11 11 1 3
DNeKTpOMarHuTHast HHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazaeny 11
Paznen 2.KOJIEBAHUSA U BOJIHbI
MexaHudeckue u bubmnoreka LIOK
2.1 9 1
AJIEKTPOMArHUTHBIE KOJICOAHUs https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue u 5 1 bubmnoreka LIOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmorexa [IOK
2.3 (0] 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJBHOCTH
OCHOBBI ClIEUATILHON TEOPUH bubnuoteka [IOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJeMEeHThI KBAaHTOBON ONTHUKH 6 bubmorexa TIOK
https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 bubnnoreka [HOK



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

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

4.3 ATOMHOE 5/1pO

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Pa3nea S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUH U 7 1 bu6nmoreka [JOK
' acTpo(QU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6.0BOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [IOK
6.1 000 4
Ooobatoee mosTopetie https://m.edsoo.ru/7f41c97c
Htoro no pazaeny 4
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo uyacon
Ne Tema vpoKa K n Hdara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Bcero OHTPOILHBIE paKTHiecKue U3y4eHust o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
®usuka — HayKa O IPUPOJIE.
1 Hayunbie MGTZ bl HOEHEHE?I 1 buGmorexa LIOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Posb 1 MecTo ¢uzuku B
(GhopMHUPOBaHUK COBPEMEHHOM bubnnoreka [IOK

2 . 1 :

HAy4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JESITEIbHOCTH JIOJIEH
MexaHuueckoe JBUKEHUE.

3 OTHOCHUTEILHOCTh MEXaHUYECKOTO 1 bubmnoreka LIOK
nBwxeHus. [lepemeliienre, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIPAMOTMHENHOE 1 bubnnorexa [IOK
JIBUJKECHHE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHHOE 1 bubnnorexa [IOK
JIBIOKEHIE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe masieHue. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonunerHoe 1BUKEHHE.

7 I[gmxeﬂne Mmare flaanoﬁ TOYKH 1O 1 Eubmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
[IpuHMn oTHOCHUTENBHOCTH ["anues.
pHHK Bu6smorexa [JOK

8 WNHueprimanbHbIe CHCTEMBI OTCUETA. 1 _

o https://m.edsoo.ru/ff0c3be8
ITepBblii 3ak0H HbproTOHA
9 Macca tena. Cuna. [lpunuun 1 bubnuoteka [IOK

cyneprno3uinuu cui. Bropoi 3akon

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HprotoHa 1151 MaTepruaibHOM TOYKU

Tpetuii 3akoH HproToHa 1iis

bu6mmoreka [IOK

10 MaTEpPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro Tsrorenus. Cuna

11 TSOKECTH HepBa;I KOCMHYECKast bubmmorexa LIOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent tpenmus.

13 Cwita conpOoTUBIICHUSI IPU IBUXKEHUU bubmiorexa IJOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE U BpalaTesbHOE

1 JBHKEHHE a0COTIOTHO TBEPAOTO Tea. bubmnoreka LIOK
MowmeHnT cuiibl. [1meuo cumnbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
Nmmnynibc MaTepranibHOM TOUKH,

15 CHCTEMbI MAaTEPUATBHBIX TOYEK. bubnnoreka [JOK
Hmmynibe cuibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBJKEHHE
PabGoTa 1 MOIIHOCTH CHJIBI.

16 Kunernueckas sHeprust MaTepuaibHOW bubnuoteka [IOK
Touku. Teopema 00 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU
[ToTeHumanbHas SHEPIUs.

ITorennmanbHas SHEPTrUs YIPYTO

17 edo 11\141/1 OBaHHOU III) )KiHIIZIy bubmorexa TIOK
AICOPMHD Py ' https://m.edsoo.ru/ff0c461a
[ToTenmanpHas SHEPTHs Tena BOIN3N
MOBEPXHOCTU 3EMIIH
[ToTeHunanbHble U HEOTEHUATLHBIE

18 cuibl. CBsI3b pabOTHI bubnuoteka [IOK

HCMIOTCHIHAJIBHBIX CUJI C ©KBMCHCHHUEM
MEXaHUYIEeCKOH OHCPIrur CUCTEMEI TCII.

https://m.edsoo.ru/ff0c478c¢c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

19

JlabopaTtopnast padota «VccnenoBanue
CBSI3U PaOOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpruu Tea Ha
MpUMeEpe PaCTIKEHUS PE3UHOBOTO
)KryTay. "M3ydyeHue 3akoHa
COXpAaHEHHUS MEXaHUYECKOU SHEPrUn"

20

KonTponbhas paboTa 1o teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpAHEHUs B MEXAHUKEY

bubmnoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE [T0JIOKEHUSI MOJIEKYJIIPHO-
KWHETUYECKOU Teopun. bpoyHoBCcKoe
newkenue. Auddysus

bubmnoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra30B, KUJIKOCTEN 1
TBEPIBIX TEI

23

Macca monekyn. KonmnuectBo
BemectBa. [locrosnnas ABoraapo

24

Tennosoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIIepaTypa Kak Mmepa
CpeHel KHHETUYECKOM SHEPIUr
JIBUJKECHHS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Kianeripona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbToHA. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHast padota «VccnenoBanue
3aBUCHUMOCTH MEX]y IMapameTpaMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSHUA pa3spCKCHHOI'O rasa»

HSOHpOHCCCH B UACAJIbHOM I'a3€ U UX

bu6mmoreka [IOK

2 rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss oHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoOnI e€ n3MeHenus. KoanuectBo bubnuoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUs OJJHOATOMHOI'O UJICATHLHOTO
raza
31 Bupl Teruionepenaun bubmorexa LIOK
A pel https://m.edsoo.ru/ff0c5¢36
VnenpHas TEIIOEMKOCTh BELIECTBA. BuGmorexa LIOK
32 KonudecTBo TermioTs! npu ,
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AanadaTHbIN MpoLece
[TepBblii 3aKOH TEPMOJMHAMUKY U €TO Bbu6nuoreka LIOK
33 :
IIPUMEHEHHNE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
Heo6
o |FecSrmmoes mponcron sumorera LK
PHpOC. p https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKU
35 ITpunun aeiicteus u K11 TerutoBoi bu6mmorexa [IOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KIT/]
37 DKOJO0ru4ecKHe NpoodIeMbl
TEIMI0HEPTEeTUKU
38 O6o06matomuii ypok «MosekymnsipHas bubmuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
39 f&iﬁiﬁ?ﬁgﬁgﬁz Tgl\(/)IIiOBBI bubmorera [IOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI)
40 [TapooGpazoBaHue U KOHACHCALHSL. bubnuoreka LIOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCOITIOTHAA M OTHOCUTEIHLHAS

41 BIIAYKHOCTH Bo3ayxa. HachlmeHHBII Eubmorexa LOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramiuueckue u
42 amopdHbIe Teaa. AHU30TPOIHS bubnnorexa [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC MAaTEPUATIBI
IInaBneHne U KpUCTAIHU3AIIMA.
43 VenbHas TennIz)Ta HJIaBJIeI]:III/I}I Eubmorexa HOK
A ’ https://m.edsoo.ru/ff0c6708
Cybmumanust
bubmuoreka [IOK
44 YpaBHEHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/f0c6820
DneKkTpu3zanus Teil. DIEeKTPUIECKUM
bubmnoreka LIOK
3apsn. JIBa a ane ec
45 PAL. [1pa B SJCKTPHYCCKHX https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))JI HHOBO HI/?KI/I 3alj(1;)H COXpaHEHUS bubmorexa LIOK
YHPOBOZ ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiia
B3aumopeiictBue 3apsiioB. 3aKoH
. N bu6mmorexa [IOK
Kynona. Toue ane ec
4t YoM HEHHBIH AJICKIPHACCKIH https://m.edsoo.ru/ff0c6ced
3apsin
Hanpssk€HHOCTB 27IEKTPUYECKOTO
48 nonst. [IpuHImn cynepno3uuuu bubnuoteka [IOK
JNEKTPUYECKUX MoJel. JInuuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cui anekTpocTaTH4ecKoro Bu6 110K
o, ITorermman. PasHocts MOIOTCKA
49 1 https://m.edsoo.ru/ffOc6f00
MMOTCHITNAIOB
[IpoBOIHKMKHY U JUIICKTPHUKHU B
50 3J'IpeKT iCTaTHqéZ[CKOM H(E)ne bubmiorexa LJOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpoOHUIIAEMOCTh
51 OnextpoéMkocTs. KoHneHcaTop bubmmoreka LIOK
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https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTb TIIOCKOTO
KOHJIEHCATOpa. DHEPTHsl 3apsHKCHHOTO
KOHJICHCaTOpa

Bu6muoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

KonTponbhas paboTa 1o teme
«ONEeKTPOCTaTUKA

54

[IpuHIIMI 1EWCTBUS U IPUMEHEHUE
KOHJCHCATOPOB, KOIIMPOBAJILHOTO
armapara, CTpyMHOro IIpHHTEpa.
DNeKTpocTaTUYECKasl 3allUTa.
3a3emIIeHHE AIEKTPOITPHOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cyuiectBoBaHus. I10CTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conportupnenue. 3akoH Oma ajist
yJacTKa 1enu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COEAMHEHUE
npoBoIHUKOB. JIabopaTtopHas pabora
«/I3yueHue CMEIaHnHOTO COeTUHEHUS
PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTB IEKTPUUYECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 171 OJTHOMU (3aMKHYTOH )
anexktpuueckon uenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenune IJIC uCTOUHMKA TOKA U
€r0 BHYTPEHHETO CONPOTHBICHUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS TPOBOJAUMOCTh TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COTMPOTUBIICHUS METAJIIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTD



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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DJIEKTPUUYECKUI TOK B BAKyyMe.

60 Croi 1
BOMCTBA 3JIEKTPOHHBIX ITy4YKOB
[TonynpoBOIHUKY, UX COOCTBEHHAS U

61 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubmmoreka LIOK
p—n-nepexona. [lomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DJIEKTPUUYECKUI TOK B paCTBOpPAX U

62 paciuiaBax dJEKTPOJIMTOB. 1 bub6nuoreka [IOK
DIEKTPOTUTHIECKAS TUCCOIUAIIUS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIN3
DIIEKTPUUYECKHI TOK B rasax.

63 CamocTosTenbHBbIN U 1 bubnnoreka [IOK
HECaMOCTOSITENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
I1nazma
DnexTpuueckue npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnorexka HOK
npuMmeHeHue. [IpaBusa TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypox 1 bubnuoteka [IOK
«ONEeKTPOAMHAMUKA https://m.edsoo.ru/ffOc88be
KonTponbhas paboTa 1o reme

66 «Qnextpocraruka. [locTossHHbBIN 1 bubnnorexa [IOK
JNeKTpU4ecKuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CPEAAX»

67 PesepBHblit ypok. KonTponbHas pabota 1 bubnnorexa [JOK
1o TeMe "DIJIeKTpOoANHAMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600IIarOMIHI ypOK 1 bu6mmorexa [IOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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11 KJIACC

KoanuecTBo yacoB

Ne Tema VDoKa K n Hara JIeKTPOHHBbIE HU(POBHIE
n/n yp Beero | TOHTPOILHLIE paKTHiecKue u3y4deHusi | odOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[TocTostHHBIE MAarHUTHI U UX
B3auMojieiicTBue. MaruutHoe nosie. Bexrop bubmmoreka [IOK
1 . . 1 .
MarHUTHOW UHAYKUMH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKLUH
MarauTtHoe 11oJie IPOBOJHUKA C TOKOM. Bu6 10K
OnbiT OpcTena. BzaumoencTaue HOJIHOTCKA
2 peTel A 1 https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHas pabota «3yuenue bubnnoreka [IOK
3 1 1 .
MAarHUTHOTO ITOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO NOJISI HA MPOBOJIHUK C
tokoMm. Cuna Ammnepa. Jlaboparopnas pabota bubnnoreka [IOK
4 * 1 1 .
«Hccnenosanue neiicTBUA IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM
€lICTBHE MarHUTHOTO MOJISl Ha
5 I[BI/DK 10Csl 3apsDKEeHHY0 yactuiry. Cuna 1 bubmmorexa [IOK
ABIGRYTILY p Y 1y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pa6ora cuisl Jlopenia
DnekTpoMarHuTHas uHayKus. [lotok
5 BEKTOpa MarHUTHOM MHAYKuuu. IC 1
WHIYKUIWU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunn Papanest
7 JlaGopartopHas pabota «MccnenoBanue 1 1 bu6mmoreka [IOK
ABJICHUS DJICKTPOMATrHUTHON UHIYKIIUW https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTB. SIBII€HUE CAMOMHIYKIIUH.
8 OJIC caMOMHAYKIIUHA. DHEPTUS MAaTrHUTHOTO 1 bubmuoteka [IOK

IMOJISI KaTYHIKH C TOKOM. SJICKTpOMaFHI/ITHOC
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHudeckue ycTpoucTBa U UX IPUMEHEHUE:!
IIOCTOSIHHBIE MAarHUTBHI, JJIEKTPOMAarHUThI,

9
AJIEKTPOJIBUTaTENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS 11€Yb

10 O06o6mmarmuil ypok « MarHUTHOE TIOJIE. bubmmoreka [TOK
DJNIeKTpOMArHuTHasE UHIYKIUS https://m.edsoo.ru/ff0cab82

1 KonTponbnas padora no reme «MaruutHoe Bbubnuorexa IIOK
noJie. DNEeKTPOMarHuTHasi MHAYKLHSD) https://m.edsoo.ru/ff0cad58
CB0OO1HBIE MEXaHUYECKUE KOJICOaHUsI.

12 ["apmonnueckue konedanus. Y paBHeHHE bubnnoreka [IOK
rapMoOHHYeCKHX Kojebanuii. [IpeBpamnicane https://m.edsoo.ru/ffOcaf06
SHEPruu
JlaboparopHas pabota «lccrnenoBanue

13 | 38BHCHMOCTH NIEPHO/A MaTIBIX KoseOaHui
rpy3a Ha HUTH OT JJIMHbI HUTU U MacChl
rpy3a»

Konebatenbubiit KoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOAHUS B UCATEHOM
14 KOJ'I€6IE)1T6J'II>HOM KOHTYyp€. AHAJIOTUS MEX bubmorexa [TOK
ype. y https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KOJICOaHUAMU
®opmyna TomcoHa. 3aKOH COXpaHEHUs
15 BHGIIQJFI?III/I B UJI€AJIbHOM KOJ‘ICG&T%J‘ILHOM Brbmrorexa LOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyXarOMMX KOJIeOaHUAX.

16 BbIHyX/1IeHHbIE MEXaHUYECKHE KOJIeOaHNsI. bubmmoreka [IOK
Pe3onanc. BeiHyX1eHHBIE https://m.edsoo.ru/ffOcbb86
DJIEKTPOMArHUTHBIC KOJIEOAHUS
ITepemenHbIil TOK. CHHYCOMIATIBHBINA

17 IIEpEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO bu6mmoreka [IOK

TOKAa. AMIUIUTYTHOE U JEUCTBYIOLIEE
SHAYCHUC CUJIbI TOKA W HAIIPAXKCHHA

https://m.edsoo.ru/ffOcbhd34
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Tpanchopmarop. [IpousBoacTBo, nepegaya u

18 noTpedieHue EKTPUUECKON SHEPTHH
Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
19 BHCI?T HqGCKoropsBOHKa reHe F;TO a bubmmorexa LIOK
P » TEHEPATOD https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM AJIeKTporepeaay
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
20 | anmektposHepruun. KynpTypa ucnosb3oBaHus
AJIEKTPOIHEPIHH B TOBCEHEBHOM KU3HU
MexaHu4ecKkue BOIHBI, YCIOBHS
o1 | PacnpoCTpaHeHHs. Ilepuon. Ckopoctb bubnnoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie 1 MPOI0TBHBIE BOJTHBI
3ByK. CKOpoCTb 3ByKa. [ pOMKOCTH 3ByKa. Bbu6nuoreka IIOK
22 B .
pIcOTa TOHA. TemMOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnuorexa IIOK
CcKopocTb. [1Ikana 371eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIUIIBI paIUOCBSA3U U TEJICBUICHHUS.
PazButue cpencts cBs3u. Pagnonokanus
but6mmoreka [JOK
25 | KonTtponbHas pabota «KoneGaHus 1 BOJTHBDY https://m.eds00.ru/f0cc6f8
[IpsamosnnHETHOE pacIpOCTPaHEHHE CBETA B Bu6 1IOK
" . nonmoTexa
OJIHOPOJIHOM cpenie. ToueuHbIil ICTOYHUK
26 AHOPOA belt https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBeF;a [TocTpoenue nz06 angnﬁ B TUIOCKOM bubnmorexa LIOK
: p p https://m.edsoo.ru/ff0cd4e0
3epKajie
[Ipenomnenue cera. [lonHoe BHyTpeHHEe
28 OTI;)ameHHe. [IpenenbHblid yroiu H}I)J'II)HOFO bubmorexa IJOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 JlaGopatopHas pabota «/3mepeHue bu6mmoreka [IOK

IMMOKa3aTcyid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a
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JIunzel. [TocTpoeHue n300pakeHM B JIMH3E.

but6mmoreka [JOK

o 7 . YBennueHue
30 OPMYJTa TOHROM JHHSEL. ¥ BEIMHACHH https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas pabota «VccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX»
Hucniepcus cBera. Cl0XKHBIN cocTaB 6€710Tr0
32 | ceerta. LIBer. JlaboparopHas pabora
«Habnronenue aucrnepcuu cBeTa
33 WnTepdepennus ceera. Judpakuus ceera. bubnuoreka [LIOK
HudpakronHas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue npuOOPkI U yCTPOMCTBA U
yCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
I'pa €HUMOCTH KJIACCUYECKOU
36 MEXEII;III/IIII:LH%?(/:ITHJI;IaTH CHeIHabHOM TEOpUn bubmmorexa [IOK
) y H p https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. bubnuoteka [IOK
37 3 .
aMeJIJICHUE BPEMEHU U COKpPAIlCHUE JUIMHBI https://m.edsoo.ru/ffOcfa42
OHeprust U UMIYJIbC PENIITUBUCTCKON
N but6mmoreka [JOK
ac . CBsI3b Macchl ¢ 3HEpPTUen U
38 | acTuilel. LBSA36 MACCHI C OHEPTH https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHS MTOKOS
39 KonrtponbHas padora «Ontrka. OCHOBBI bubnuoreka [LIOK
CIIELMAJILHON TEOPUHA OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyina [Inanka. DHeprus n bubmmoreka [IOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsITHE U HccaenoBanue GoTorpdexra. bu6mmoreka [IOK
Omnerter A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akoHsb! potodddexra. YpaBHeHHE
42 | Ditamreiina ais porodadderra. «KpacHas bubmaorexa LIOK

rpanuia» gorodpdexra

https://m.edsoo.ru/ff0d015e
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HaBnenune ceera. Onbitel [1. H. JIeOenena.

bubnuorexa [IOK

43 XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTporucTBa U IPAaKTHIECKOe

44 | npuMeHeHue: GOTOIIEMEHT, (HOTOAATUHK,

COJIHEUHas OaTapesi, CBETOIUO/

45 Pemenue 3ama4 mo Teme « 3J€MEHTBI bubnuorexa [JOK
KBAHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Mopens atoMa ToMcoHa. OMBITHI

46 Pe3§ dbopaa o paccessHUIO 0-9acTH bubmrorexa [IOK

POOPA P 1 https://m.edsoo.ru/ff0d091a
IInanerapHas MojieIb aTOMa
bu6mmoteka I[IOK

47 | Hocrynaret bopa https://m.edsoo.ru/ff0dOafa

Wznyuenue u nornomieHue GoTOHOB MPU Bu6 1IOK
HOIHoTEKA
IepPexoJIe aToMa C OJHOTO YPOBHS SHEPTHHU

43 pexon . A YP p https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Buasl cnektpon
BonHosrle cBoiicTBa yacTull. BoaHEI e
Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubnnoreka [IOK

49 ]
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITyUYeHUe
OTkpeITHE PaAMOAKTUBHOCTH. OTBITHI Bu6 10K
Pezepdopaa mo onpeneneHo cocTaBa MOTHOTCKA

50 pgopa el https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITyYEHUS
CgoiicTBa anbda-, 6eTa-, raMMa-u3IydeHusl.

51 | BrnusiHue painoakTUBHOCTH Ha )KUBbBIE
OpPTaHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA. 30TONBI.

59 Anbda-pacnaa. DNeKTPOHHBIN U bubmuotexa [LIOK
MO3UTPOHHBIN OeTa-pacmnan. ['amma- https://m.edso00.ru/ff0d1162
U3JTy4YEHUE
DOHeprus CBA3U HYKJIOHOB B A1ipe. S iepHble En6 OK

53 | peakuuu. SAnepHsiit peaktop. [Ipobremsl, ubmaorexa L

MEPCICKTUBLI, SKOJOTHUYCCKUEC aCIICKThI

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

54

DyieMeHTapHble YacThllbl. OTKpbITHE
no3uTpoHa. Metoasl HaOMIOAEHUS U
PErUCTPALIUU FIEMEHTAPHBIX YACTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3aMMOJICHCTBYS. ENMUHCTBO PU3NYECKOIMA
KApTUHBI MUPD)

bubnuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bupn 3Bé3nnoro neba. Co3Be3ausi, sipKue
3Bé3[[bl, IIJTAHETHhI, UX BUAUMOC IBHXKCHUC.
ConHeyHas cucTema

56

Comnne. ConHeyHas akTHBHOCTE. VICTOUYHHK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/1bI TTIABHOM MOCJIEIOBATEILHOCTH.
Buytpennee ctpoenue 38¢31. CoBpeMeHHbIE
MIPECTABJICHUS O IPOUCXOKICHUH U
sBomonu CoJHIIa U 3BE3]

58

Muneunsiii [Tyt — Hama [NaakTuka.
[Tonoxxenue u neuxxenue ConHua B
I"anakTuke. I'anaktuku. YEpHBIE ABIPHI B
A/Ipax raJaKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3pseiBa. PenukroBoe usiry4eHue.
Meraranaktuka

60

HepeH_IeHHLIC HpO6J’I€MLI ACTPOHOMHU

61

KonrtponbHas paboTa « 3neMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Pois ¢pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COITUAILHOM 1 STHISCKOMN
cdepax AeITeTbHOCTH YelIOBEKa

63

O6o06matomuii ypok. Ponb 1 MecTo ¢husnku



https://m.edsoo.ru/ff0d0e38

Y aCTPOHOMHH B COBPEMEHHON HAyYHOMN
KapTHUHE MHUpa

O6o6mmarmuii ypok. Pons ¢puznyeckoit

64 | Teopuu B pOPMHUPOBAHUH PEACTABICHUN O 1
buznyecKoil kapTuHe MUpa
O06o6mmarmuii ypok. Mecro pusudeckoit
g5 | X@PTHHEI MUpa B o011eM psily COBPEMEHHBIX 1
€CTECTBEHHO-HAYUYHbBIX MPEACTABIECHUN O
IpUpoe
66 Pe3epBHbIil ypok. MaruutHoe nosne. 1
DIIEeKTpOMAarHuTHask MHIYKIUS
67 Pesepsublit ypok. Ontuka. OCHOBBI 1
CIIELUAJIbHON TEOPUHU OTHOCUTEIBHOCTH
68 Pesepnsiit ypok. KBanroBas ¢uzuka. 1 bubnnorexa [IOK
DNEeMEHTHI aCTPOHOMUU U aCTPOPU3UKU https://m.edsoo.ru/ff0d1784
BIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [laphentheBoit H.A., AkuronepHoe o01iecTBo «M31aTenbcTBO
«ITpocsenienue»

» ®usuka, 11 kimace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueit [lapdentreBoit H.A., AxuronepHoe o01iecTBo «M31aTenbCTBO
«ITpocsemienue»

o A.Il. PeimMkeBnu. @u3uka. 3agauyduk. 10-11 ki1.: mocoOue mig

oO1eoOpazoBarenbHbix yupexaeHuit/ A.Il. PeimkeBud.- M.: [Ipoda

METOANYECKHUE MATEPUAJIbBI JIJIAA YUUTEJIA
o O.U.I'pomuesa. Temarnueckue KOHTPOJIbHBIE U CAMOCTOSITENbHBIE PAOOTHI
no ¢usuke. 10, 11 xmace - M.: U3gaTenbcTBO «DK3aMeH»
o UW.B.TonoBa. ®uszuka. 10, 11 knacc. Koutpoasasie pabotst B HOBOM

dbopmarte.- M.: «IHTEIEKT-TICHTP»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POLIL; YVUN.PY
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