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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHWW M TPEOOBAaHMM K pe3ylibTaram
OCBOCHHSI OCHOBHOUM 00pa30oBaTENbHON Mporpammbl, mnpeactaBieHHbx B OI'OC
COO, a Ttaxxe c yuérom (enepasbHOM pabodeil mporpaMMbl BOCHUTAHUS M
KOHIENIMU TpernojaBanus yueOHoro mpeamera «Dusuka» B 00pa3oBaTeNbHbIX
OpraHu3anusax Poccuiickon denepauuy, peAUU3YIOIINX OCHOBHBIE
o0pa3oBaTeIbHbIE POrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydaronuxcs 10—11 kinaccoB npu o0yueHuu
X (Qu3uKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOI'O MOAXO0/A.
[Iporpamma o ¢pusuke coorBercTByeT TpedoBanusM GPI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM pe3yibTaTaM OOyUEHHs, a TAKKe
YUUTBIBAET HEOOXOAMMOCTb pEATU3AIUN MEXKIPEIMETHBIX CBSI3ed (GU3UKU C
€CTECTBEHHO-HAYYHbIMHU Y4E€OHBIMU MpeMeTaMu. B Hell onpenenstoTcs OCHOBHbBIE
e U3ydeHus (PU3UKU Ha YPOBHE CpPEeHEro o0uiero oopa3oBaHus, MIaHUPYEMbIE
pe3ynbTaThl  OCBOEHHSI Kypca (U3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpamMma no (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTATHI OCBOCHHS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJI€ TIPEIMETHBIE PE3YJbTAThI IO r0JIlaM 00yUYEHUS;

e cojiepkaHue yueObHoro npeamera «Pu3nka» 1mo rojam o0yyeHusl.

@u3rka Kak Hayka O HauOojee OOUIMX 3aKOHAaX HPUPOAbI, BBICTYNAas B
KayecTBE y4eOHOro mpeaMera B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, H3ydaeMbIX XHMHEH, OHOJIOrHueH,
dbusnueckorr reorpadueid u actpoHomueil. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIIOTUH B Cepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
NOJIy4YE€HHsI HOBBIX MaTEpHUAJIOB C 3aJaHHBIMHU CBOMCTBaMHU W Apyrux. M3ydeHue
(U3MKU BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE ECTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOydarommxcs, B (OpMUPOBAHME YMEHHMM NPUMEHSITh HAYYHBIH METOJ
MO3HAHMS TP BBIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHHA.

B ocHOBY Kypca pu3uku 11t ypOBHS CpEIHETO 00IIero 00pa3oBaHMs MOJIOKEH
PAI UAEH, KOTOPbIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €r0 NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBJISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COIEPKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3UKU
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupoBaHuE NPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
($U3MKU ¢ pa3BUTHEM OOLIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ 3KOJIOTHYECKUMHU MPOOJIEeMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypce huzuku npeamnoiaraet 3HakoMCTBO
C IIHMPOKUM KPYIrOM TEXHHYECKHMX U TEXHOJIOTMYECKUX IMPWIOKEHUN H3Y4YECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTWHM, a TaKxke OOCYKICHUs
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAMU Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OoOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
NPHUHIIMIIOB B COBPEMEHHBIX IPEICTABIECHUSAX O IPUPOE, TPAHULIAX TPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CHCTEeMHO-AEATENIbHOCTHBIN MOAX0J B Kypce (M3HKU pealu3yercs Mpexse
BCEro 3a CYET OpPraHu3allid SKCIIEPUMEHTAIBHOM AESITEIbHOCTH O00YYaroIIUXCs.
Jli1s 6a30BOro ypoBHsI Kypca (PU3UKHU — 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B IPOrpamMme
no ¢usuke oObEIUHEHBI B OOIIMNA CIUCOK YYEHUUYECKUX MPAKTHUYECKUX padoT.
Brinenenne B yKa3aHHOM IepedHe J1a0OpaTOpHBIX padoOT, MPOBOAMUMBIX MJIs
KOHTPOJISL ¥ OLIEHKH, OCYIIECTBIISIETCS yYaCTHHUKaMHU 00pa30BaTEIbHOIO Mpolecca
UCXOJsl U3 OCOOEHHOCTEW IJIAHUPOBAHMS M OCHAIleHUA KaOuHeTta ¢u3uku. [lpu
3TOM O0EcHeunBaeTcss OBJaJECHHE OO0Yy4aloIMMHCS YMEHHUSAMH IPOBOAMTH
KOCBEHHbIE M3MEpPEHUs, HCCIIEOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U
IIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yAENSIeTCs pEIIEHUI0 PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 5TOM M1 pacYETHBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCA 3aa4M C SBHO 3alaHHON
¢u3nyeckoil MOMENbI0, TO3BOJSAIONIME TNPUMEHATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paslena Kypca, TaK W HHTETPUPYs 3HAHUSA U3
pa3HbIX pa3ienoB. (s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha



OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SBICHUA M TIPOIIECCOB B OKpYXKAIOIIEH
KU3HU, TpeOyronue BbIOOpa (M3MYECKOM MOJAENU I CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieyeHnto y4yeOHoro mpoiuecca 0a30BbI ypOBEHb Kypca (PU3MKK Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOHKEH M3y4aThCS B YCIOBUSIX MPEAMETHOTO
kaOuHeTra (DM3WMKH WIM B YCIOBUAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHere PpU3MKH AOHKHO OBITH HEOOXOAUMOE
nabopaTtopHoe 00OpyIOBaHUE [JIsl BBIMOJIHEHUSI yKa3aHHBIX B Mporpamme o
(u3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLMOHHOE 000pYI0BaHUE.

JleMOHCTpallmoHHOEe  00OpyAoBaHHE (OPMUPYETCS B COOTBETCTBHHM C
OPUHIMIIOM MHHMMAJIbHOW JIOCTATOYHOCTH H  OOECTIEeYMBAET MOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMmMe Mo (QU3MKE KIIOYEBBIX JIEMOHCTpaIMil Juis
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, ODMIUPUYECKUX U
(byHIaMEHTAbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHIA.

JlaGopaTtopHoe 00OpydOBaHUE JJIsi YUYEHHMUECKHUX MPAKTUYECKUX padoT
dbopMupyetcsi B BUAEe TEMAaTUUYECKHUX KOMILIEKTOB M OOECIeUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamImMXci. TeMaTHYeCKhe KOMILIEKTHI
1a00paTOpHOTrO O0OPYJIOBAaHMS JIOJDKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCTIOIh30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabopaTopuid.

OCHOBHBIMH HENIIMH U3y4eHUS (PU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHE HHTEpeca WU CTpeMJICHHS OOYYaIOIUXCS K HAydHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE WX HHTEIUIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABJICHUA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUE
UCCIIEZIOBATEIBCKOTO OTHOIIIECHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMHpOBaHNME HAYYHOT'O MUPOBO33PECHHUS KaK Pe3yIbTaTa U3ydeHHsI OCHOB
CTpOEHUSI MaTEepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHME YMEHUN OOBICHATH SBJICHHUS C HCIOJIb30BAHUEM
busnyecKkux 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue npeacTaBICHUN O poiu (PUIMKHU OJs Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTmkeHne 3THX Leneld o0ecreynBaeTcsl pelieHreM CIeIyIOMINX 3a1ad B

npoliiecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHEro o0IIero ooOpa3zoBaHus:

e MpuoOpeTeHne CUCTEMbI 3HaHUI 00 00X (PU3NMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXaHWKY, MOJEKYSPHYI0 (UBHKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U FJIEMEHTHI aCTPOPU3UKH;



e (opmupoBaHWEe YMEHMH TPUMCHITH TCOPETHUYCCKHE 3HAHWUS IS
oObsicHeHUs (U3MYECKUX SBICHUNM B TpUPOAE U IS TNPUHATUA
MIPAKTUYECKUX PEUICHHUU B IOBCEAHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pEUICHUS] PA3IUYHBIX 3a7ad4 C SBHO 3aJaHHOU
buzuyecko MoOeNbo, 3a7ad, IMOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHUWE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB, MX BIMSHUSA HA OKPY KAIOIIYIO
cpeny,

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHUS WM TMPOBEACHUS
(bu3HUeCKUX DKCIEPUMEHTOB, aHAIW3a W HHTEpIIpETaruu UHQPOPMAIIHH,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3YJIbTaTa;

e CO3/IJaHUE YCIIOBMI ISl Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU N1EATETHbHOCTH.

Ha wusydenme ¢usukm (6a30BBI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoauTcst 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZENO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
MPAKTUYECKUX padOT SBIAECTCS PEKOMEHIOBAaHHBIM, YYHTENIb JEIIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarouXCsl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpupone. HayuHble METOIBI MO3HAHMS OKPYKAKOLIETO
mupa. Poiib 3kcriepuMeHTa v TEOpUH B MPOLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpIMHAT.
CiioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunennoe nBrxenue. /J[BkeHne MaTepUAIIbHON TOYKH MO OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JIBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIEC MIEPEAAYN.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne naBwkeHus Tena, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3Mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HUccnenoBaHne COOTHOLIGHHWS MEXAY IIyTAMH, MPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa 11t
MaTepUATBHONU TOYKH. TpeTnil 3akoH Hpr0TOHA 1151 MaTepHUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsbkectn. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduiumeHt tpenusi.
Cuiia conpoTUBIIEHUS PU IBUKEHUHU TEJIA B JKUJIKOCTH WIIH rase.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
JBUOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEHHME CUIT TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT uX JAedhopMaliii.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbc cuibl 1 U3MEHEHHE HMITyJIbCa Tella. 3aKOH COXPAHEHUSI WMIYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nehopMHUpPOBaHHOM NpYXUHBL. [loTeHIManbHast SHeprus Tena BOJU3HU MOBEPXHOCTU
3emutu.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIUABHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEIl. 3aKOH
COXPAaHEHHsI MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YAaCTUIL BewiectBa. Mollenu CTpPOEHHMS Ta30B, XKUIKOCTEU U
TBEPBIX TEN U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojelieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJeallbHOro raza. AOCONIOTHash TeMIiepaTypa Kak mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HJEaJbHOrO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEXKY MapaMeTPaMu COCTOSIHUS Pa3peXEHHOrO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Jy4YeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPOLIECCOB B MIPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL [lukn KapHo m ero xosd@uIMeHT moIe3HOro
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHuueckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW SHEpPruM Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OmnbIT 0 a1MadaTHOMY PaCIIMPEHUIO BO3AYyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTATENsi BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapoobpazoBanue u koHneHcauusd. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HacheleHHbIM map. YaenbHas TeEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIKs CBOMCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJIYUYEHHUS] COBPEMEHHBIX MaTEpPHaJOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUs BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTBRA.

JleMoHcTpanus KpUCTaIoB.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnexTpuzanys Tell. JNeKTpUIecKuil 3apsa. [[Ba BUia 3JIEKTpUYECKUX 3apsI0B.
[IpoBOHUMKHM,  AMDJIEKTPUKHM W IOJYIPOBOJHUKH. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbIN 31EKTpUYECKUI 3apsi.
Onektpudeckoe none. HampsoxkéHHocTh  anekTpuueckoro moiasd. I[IpuHoun



CYNEPHO3ULIMU DJICKTPUUYECKUX TOJIeH. JIMHMU HanpsHpKEHHOCTH DIIEKTPUUYECKOTO
OJIAL.

PaGota cun anekrpocratudeckoro modis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKN M AUABIEKTPUKH B BJIEKTPOCTATUYECKOM Ioje. [ludmekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpedax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. ITocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOTHUKOB.

Pabora osnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIUMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonmynpoBogHUKOBBIE IPHOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENIbHBIH M HECAMOCTOSITENbHBIM
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPBIL, MOJIYIPOBOIHUKOBBII 11O/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuoi

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenHne 37eKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
yu4€TOM COAEpKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcamMM MaTeMaTUKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEINPOBAHNUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU Ha OCH KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B KHUBOWU mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHNUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U Ia3o0B,



AJIIEKTPUYECKHE  CBOWMCTBA  METAJJIOB,  JJCKTPOJMUTHYECKAs  JIUCCOLMAIUS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodOpa3oBaHHUE ABMKEHUH C UCIOJIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepPUAIOB, M
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. JinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3auMO1IEMCTBHE ITOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUUU. [IpyHIUI Cynepno3uiimy MarHuTHBIX ITOJIEH.
Jlvann marHuTHOM WHAYKIMU. KapTMHa JWHUNA MAarHUTHOM WHAYKIHMHU TIOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIUA. OJEKTPOABWKYIIAS CHJIA HWHIAYKIUHU. 3aKOH JJIEKTPOMAarHUTHOMN
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  SIBlIeHME CaMOMHAYKLIMH. OJEKTPOABIKYIIAA — CuUia
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM ITOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHIIbI MHAYKIMUA OT CKOPOCTH WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyXuHHBINH MasTHUK. MaTeMaTU4eCcKUi MasTHUK. YpaBHEHHE TapMOHUYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYTHOE€ W JCHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE AIEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE AjeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeoaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LU U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3IYUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEeIOMIICHUE, MOIspHu3aus, Tudpakius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHHK 3BYKA.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
YacTOTOU KOJIEOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJsipusanus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI oTpaxeHusi cBera. [locTpoeHue n3zobpakeHuit B
IUIOCKOM 3€pKaJie.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparomire 1 paccerBarolye TuH3bl. ToHKas JnH3a. DOKYCHOE PaCCTOSIHUE
U ONTUYECKasl CUiia TOHKOM JHH3BL. [locTpoeHre n3o0pakeHuit B coOuparomux u
paccenBarolnx JuH3ax. @opmylia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH3OM.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblEe HCTOYHHUKH.
VYcnoBust HaONMOJIEHWS MAaKCMMyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoOBUE€ HAOIIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OINTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsmonuHeiiHOE pacnpoCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBeTa.
OnTtuyeckue mpruOOpBkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONa.

Habmonenne natepdepeHnm crera.

Habmonenue nudpakiuu ceera.

Habnronenune nucriepcuu cBeTa.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenune monsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne nokazaresns npeaoMIEHNs CTEKIA.



UccnenoBanue CBONCTB M300paKEHUM B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3zngesn 6. OCHOBBI CIeIUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynarsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIbHOCTHA JUHILTEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIECHUE
JUTHBL.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C 3HEPrUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIbl. DHEPTUA
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (POTOHA.
OTtkpeiTue u uccienoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBuenue DitHmreitHa mis dorodrddexra. «KpacHas rpaHuUIa»

dotorddekra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddexT Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOMA.

UccnenoBanne 3akoHOB BHENTHET0 GoTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBseie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

TexHuuecKkne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHelyaThiX CIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pesepdop/a o onpeeneHuo coctaBa paguoakTUBHOTO
u3nydenus.  CpoiictBa  anmbga-, Oera-, ramma-usnydeHus.  BiusHue
PaIMOaKTUBHOCTH Ha KMUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsaz sapa. MaccoBoe uucino sapa. M3otomsl.

Anbda-pacnaa. OJEKTpOHHBIH M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusl CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHbie peakiuu. [leneHue u CUHTE3 SIep.

Anepneiii peaktop. Tepmosmepubiii cunTe3. I[IpoOiieMbl W TIEPCHICKTHBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI SAEPHON IHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETUCTPALUK 3JIEMEHTAPHBIX YaCTHLL.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO hu3nyueckoi KapTUHBI MUPA.

TexHu4yeckne yCcTpOHWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB YacTull (0 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHSL aCTpOHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBYDKCHHME.

ComnHeuHas cucTeMa.

Conune. ComHeuHass akTUBHOCTh. Mctounuk sHeprum CoyHIIA U 3BE3.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIN KJIacc —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHee CTpoeHue



3B€371. COBpPEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUM U 3Boitonuu CoJHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CEBEPHOrO MOMYIIAPUS U SIPKUE 3BE3MBL.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NeaTeTbHOCTH YEI0BeKa, POJib U MECTO (PU3UKU U
aCTPOHOMUH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, poJib (U3HUECKON TEOPUU B
(opMHUpOBaHUU MPEACTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM pSAJIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyiecTBisercs ¢
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3YYEHHEM METOAOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumore3a, (pU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIEHHE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonoeus: »nekTpuueckuwe SBICHUWS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KMUBOM MPUPOJE, EUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAITUIECKON PEMIETKHU, CIICKTPAIBHBINA aHAIH3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKW MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anTteHHa, teinedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAS OINTHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh JTOCTHUKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATENIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMK 00YYarOIIerocst Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKHX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTHM COBMECTHYIO IEATEIBHOCTh B MHTEpPECax TI'Pa)kAaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOMU AEATEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTH POCCUICKOMN IpakIaHCKON MIAEHTUYHOCTH, MAaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHUNCKHX YUEHBIX B 00J1aCTU GUBUKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OILIGHHWBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOYAs CTETUKY HaAYYHOIO TBOPUYECTBA,
npucyuiero (pU3n4ecKoil Hayke;

5) Tpy/A0BOT0 BOCIIUTAHMS:



UHTEPEC K pa3IMyHbIM cdepaM NpoPecCHOHATbHOU IESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHue OmbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBIE€HHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAay4YHOW JEATEeIbHOCTH, TOTOBHOCTh B IIpoOIliecce
U3Yy4eHHS (PU3UKU OCYILIECTBIIATH MPOSKTHYIO U UCCIIEI0BATENbCKYIO NEATEIbHOCTD
WHIVBHUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue 1eMcCTBUS:
CaMOCTOSITeTbHO  (OPMYNIHpPOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHKCHMS
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  pacCMaTPUBAEMBIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJEICTBUM JEATEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHSITH pabOTY B YCIOBUSIX PEATbHOI0, BUPTYaJIbHOIO
Y KOMOMHHUPOBAHHOTO B3aUMOJIECHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3oBble ncciieioBareIbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMHU
(bu3znyecKor HaAyKu;



BJIAJICTh HaBBIKAMU YYCOHO-HMCCIICIOBATEIBCKON M MPOCKTHON JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHUJIAMH JCATCIBHOCTH II0 IIOJIYYCHHUIO HOBOTO 3HAHUS, €Tr0
UHTEpIpEeTallii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0O B PAa3JIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THIOTE3Y €€ PEeIICHUS, HAXOAUTh apTyYMEHTHI JISI JOKa3aTeIhCTBAa CBOMX
YTBEPKJEHUMN, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHNUS,

AHAM3UPOBATH TIONYYCHHBIC B XOJE€ PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHLHOU
JESTENHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIICCTBIISITh IIOWCK, aHAJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a/1a4 C COOTIOICHUEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH OC30ITaCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpM HH(GOPMAIIMOHHON
0€e30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAITUU U TIEIEBOW ayIUTOPHH, BEIOMpAst ONITUMATBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX  CUTyalluii W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUSA C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUIYAIbHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKI0TO WICHA KOJUIEKTUBA;

MPUHUMATh eI  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacrpenensaTh pojad C y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAYECTBO CBOET0 BKJIa/Ia M KAXKJIOI0 YYaCTHUKA KOMAH bl B OOIIHIMA
pe3yabTarT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEIEHUE B Pa3JIUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpAKEHUE, OBITH HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOr0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICTUTENbHBIX MPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



YMETh OIICHMBATh PHUCKHM W CBOEBPEMCHHO IPUHUMATh PCEHICHHUS 10 WX
CHI)KEHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TPU aHalu3e pe3yIbTaToB
NEeSTEeNHHOCTH;

NPUHUMATH ce0s, TOHUMAas CBOM HEJIOCTATKU M JIOCTOMHCTRA,;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalu3e pe3yiIbTaTOB
NeSITeNHbHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OIMINOKH.

B nporiecce 10oCTIKEHHS THYHOCTHBIX PE3YJIBTATOB OCBOSHUS IIPOTPAMMBI 110
buszuke g ypoBHS cpeaHero oOmero oOpa3oBaHus |y  00ydYaroniuxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, TIPE/ITOJIar Al
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHUA COOCTBEHHON YMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0€;

caMOpeTyJIUPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMH, BKIIOUAIONIECH CTPEMIICHHE K JOCTIDKCHUIO TEH |
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh HMCXOAS W3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSTHUE
IPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUHW OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kjiacce mpeMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YUYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, HHEpIaIbHasl CUCTeMa OTCu€ra, abCOIIOTHO TBEPOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (IMPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIECTBA U



ANEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE,
cBOOO/IHOE MAJCHUE Tell, IBWKEHHE IO OKPY>KHOCTH, MHEpPLUs, B3aUMOJIEHCTBUE
ten, nuddysus, OpOyHOBCKOE IABMIKEHUE, CTPOCHHUE JKHUIKOCTEH U TBEPABIX Tel,
U3MEHEHHE 00BbEMa TeN MpU HarpeBaHUM (OXJIAKIEHUH), TEIIOBOE PaBHOBECHE,
UCHIapeHHe, KOHJEHCALMs, IUIABJICHHE, KPUCTAJIU3alUs, KUIIEHUE, BIIAXKHOCTb
BO3/yXa, MOBBIIEHUE JaBJIEHUs ra3a IpU €ro HarpeBaHUHM B 3aKPBITOM COCY/IE,
CBSI3b MEXIY MapaMeTpaMH COCTOSHMA ra3a B HM30IpOIEeccax, MEKTpU3alus Ted,
B3aUMOJIEHCTBUE 3apsAI0B;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, CHuia,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, MpPH OMHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUTh (OPMYJIbl, CBA3BIBAIOIINE aHHYIO (PU3NYECKYIO BEITUYHMHY C APYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3NIECKyI0 BEIMYUHY C APYTUMHU BETHUNHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3HUECKUN CMBICT HCIOIb3YEMBIX
BEIMYWH, MX OOO3HAYCHHS W EAWHUIBI; YKa3bIBaTh (POPMYJBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
O0TCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ia30BbIE
3aKOHBI, CBSI3b CPEIHEH KMHETHUYECKON SHEPTUU TEIUIOBOTO IBHIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
AIIEKTPUYECKOr0 3apsna, 3akoH Kyrnona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (IpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIIMIIBI IEUCTBUS MAITUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MacCHOr0 HUCIMOIb30BAHUS B IMOBCEIHEBHON
KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmyIupoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y YIeOHOT0 AKCTIIEpUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BAHMUS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBJISITH NIPSIMbIE M KOCBEHHBIC U3MEPEHUST (DU3UUECKUX BEIUYHUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoOBaTh PE3YJILTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TaOHIl U TPaQUKOB, AETATh BRIBOABI IO PE3yIbTaTaM UCCIICIOBAHNS,

coOJoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEeOBATEIbCKOH U MPOEKTHOM
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYI0 MOJIENb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpON Ha HU3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busznueckue sIBICHMUS;

UCITIO0JIH30BaTh MPH PEIICHNH Y4eOHBIX 3a/1a4 COBpEMEHHBIE HH(OPMAIIOHHbBIE
TEXHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEJICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJSAPHOW HH(POPMAIMU, IOJIYYEHHOW U3 Pa3IUUYHBIX
MCTOYHUKOB, KPUTHYECKHU AaHAIM3UPOBATH MOTydYaeMyro HH(pOpMaIHio;

IPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU TSI
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBBS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpYIIE C BBHIIOJHCHUEM pa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYMIbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH WU
IUIAHUPOBATh JAEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAlIMSIX, aJ€KBATHO OIICHUBATh
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoniy o6yuenus B 11 kjacce mpemMeTHbIE pe3yJbTaThl HA 6a30BOM yPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B MPAKTUYECKOM NEATEIBHOCTH JIIOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajay;

pacmo3HaBaTh (GU3MUYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHMUTHOE JIEUCTBUS TOKA, B3aUMOEHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUSA, JEHUCTBUE MAarHUTHOIO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHnus, audpakuds W TOJSpHU3alMs CBETa, JUCIEPCUsl CBETa,
dotoanekTpuaeckuii 3pdekt (porodaddekT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PalMOaKTUBHOCTb;
ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), WCIMONB3Yysl (PU3WYECKHE BEITMYUHBI:
ANEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HAMNpsLKEHHE, DJIEKTPUUYECKOe
CONMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 U MArHUTHOTO IMOJeH, MEepHoJl M YacToTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsij U Ccuila TOKa B Mpolecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSTHUE |
ONTHYECKas CWjia JIMH3BI, TIPU OMHCAHUHM TPABUIBLHO TPAKTOBATH (HU3UUECKUU
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUYUHY C IPYTUMH BEIUYUHAMH;

ONMKUCHIBATh H3YYCHHBbIE KBAHTOBBIE SBJICHUS M TPOLECCHI, HCIOIb3YA
dbusznyueckre BEIMYMHBI: CKOPOCTh DJIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUO] ToJypacaga, SHEPrus CBSI3U



ATOMHBIX SIJIep, TPU OIMCAaHWUM MPABHIBLHO TPAKTOBAaTh (PU3WYCCKUN CMBICT
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTUMH BEJIMYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMUNHEI;

aHAIM3UPOBATH (PU3UYECKHUE TMPOLIECChl U SIBJICHUS, UCIOJIBb3YsS (PU3nyecKue
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCTEA0BATENILHOIO U MapajuIeTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHna, 3ak0H 3JIEKTPOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 PaCHpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHa mns gororddekra,
3aKOH COXPAaHEHHS DHEPTUH, 3aKOH COXPAHEHHs] MMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOI'0 YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOI'O pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JACTH)
IPUMEHUMOCTH;

OTIpEIeNISTh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TIOJISI TPOBOTHUAKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATH M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUI: MPU 3TOM
dbopmyupoBaTh MpodIeMy/3a/1ady U THIIOTE3y Y4eOHOT0 SKCIIEpUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BAHMUS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUSCKUX BEIHYUH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS U HUCIOJb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEITHOCTEN U3MEPEHHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3NUYECKHUX BEITUYHMH C HCIIOIH30BAHUEM MPSMBIX
U3MEPECHMIA: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH pPE3yIbTAaThI
MOJTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUAE TAOMUI U Tpadukos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOJoaTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENHbHOCTU C HCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEeoOXoMuMbIe NIt €€ PeIlIeHUs, MPOBOAUTH PACUEThl M OIICHUBATH PEATBHOCTH
NOJTy4EHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;



peniaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUM C OMOpON Ha HM3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCII0JI30BaTh MPHU PEIICHNU Y4E€OHBIX 33/1a4 COBPEMEHHBIE MH(DOPMAIIIOHHbIE
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMU U MPEICTABICHUS
y4eOHOM ¥ HAay4YHO-TIOMYJApHON WHGPOPMAIUK, TOJYYCHHOM W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaeMyr0 HH(OPMAITHIO;

OOBSCHATh MPUHLMMBI JEUCTBUS MAaIllMH, MPUOOPOB U TEXHUUYECKUX
YCTPOUCTB, pa3anyaTh yCIOBHS MX 0€30MacHOTO MCIOJIb30BaHUs B MIOBCEIHEBHOM
KU3HU;

PUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MIOBCETHEBHOW KUZHU IS
oOecrieueHus 0€30MaCHOCTH TIpU OOpaleHuyd ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUS] HOPM SKOJOTHUYECKOTO
NOBEJICHUS B OKPY’KAIOLIEH CPEAE;

paboTaTh B TpYyIIEe C BBHINOJHEHWEM Pa3JUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYIIbl, pPalMOHAIBHO pPACHOPEAENsITh OOSI3aHHOCTH U
IJIAHUPOBAThH JACATENHHOCTh B HECTAHAAPTHBIX CUTYaAIMSIX, aJ€KBAaTHO OIIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonunuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/n P Konrpoabusie | IlpakTuyeckue (nupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
Paznen 1. ®PU3UKA U METOJAbI HAYYHOI'O ITO3HAHU S
butmmoreka [IOK
1.1 ®du3nKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 https:/m.edsoo.ru/7fA1bF72
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemariika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Auaniica ! https://m edso0.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOMN 9 1 bubnuorexa [IOK
' TCOPUH https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
32 OCHOBBI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuoreka [IOK

®da3oBrIe IICPEXOabl

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 pazueny 24
Paznen 4. QJIEKTPOANHAMUKA
bubnunorexa LIOK

41 DueKTpocTatiiia 10 https://m.edsoo0.ru/7f41bf72
49 IlocTossHHBIN 2EKTpUYECKUN TOK. TOKHU B 12 bu6nuorexa [IOK

' pa3IUYHBIX cpelax https://m.edsoo.ru/7f41bf72

Htoro no pasneny 22

PesepBHOE BpeMs 2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KJIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu(poBbIe
Ne n/m P Konrponbubie | IlpakTuuyeckue (up )
NporpaMMsl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI
pecypchbl
Pazgen 1. DJIEKTPOAUHAMUKA
11 MaruautHoe nose. DJIeKTpOMarHUTHas 11 1 3 bubmuoteka [IOK
' UHIYKIHAS https://m.edso00.ru/7f41c97¢c
Hroro no pasneny 11
Pa3gen 2. KOJIEBAHUS 1 BOJIHbBI
91 MexaHu4ecKue U AIEeKTPOMAarHUTHBIE 9 1 bubnmnoreka [JOK
' Kosebanust https://m.edso0.ru/7f41c97c
99 MexaHu4eckue U 3J1€KTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pa3nen 3. OCHOBBI CHEIIMAJIBHOM TEOPUUA OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUH 4 1 bubnunorexa LIOK
OTHOCHUTEIIbLHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHl KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢



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

bu6mmorexa [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa LIOK
4. A
3 TOMHOE AP0 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTBI aCTPOHOMHHU U aCTPOPUIUKU 7 ﬁgfi;?}fg;ggﬁf‘ucg?c
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 Ob6o61aroniee NOBTOpEHUE 4 E:::i;ﬁféﬁ)ggﬁ £41097c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hara nugpoBbIe
Tema ypoka Kontpoabubie | IlpakTHueckue bp
n/n Bcero U3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTbI padoThI
pecypchbl
®u3uka — Hayka O PUpOJE.
1 Hayunrbie MGTZK bl HOSHBI_)HI/IH 1 bubmmorexa [IOK
v A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero MUpa
Pons 1 MecTO Qu3uKH B

9 (hopMUPOBaHUN COBPEMEHHOM 1 bubnuotexa [JOK
Hay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TEILHOCTH JII01eH
MexaHuyeckoe BUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubnmoreka [IOK
nekenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMeEpHOE npsiIMONIMHEITHOE 1 bubnmoreka [IOK
NBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPAMOIUHEWHOE 1 bubnmoreka [IOK
NBIDKCHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHOe majzeHue. Y CKOpeHue 1 bubnmoreka [JOK
CcBOOOIHOTO IMAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe TBUKEHHE.

. bu6mmoreka [IOK

7 JIB>keHHe MaTepUaaIbHOU TOYKHU IO 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



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

IIpyHIMIT OTHOCHTEIBHOCTH

8 I'anunes. MaepruaibHble CHCTEMBI bubmorera [IOK
’ lev https://m.edsoo.ru/ffOc3be8
orcyeta. [lepBbiit 3akoH HeroToHa
Macca tena. Cuina. [lpunnun
9 CyHeprno3uIliu cuil. Bropoi 3akoH bubmmorexa HOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproroHna 151 MaTepuanbHON TOUKH
Tperuit 3akon HeroToHa 115 bubnuoreka [IOK

10
MaTepUaIbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BCeMHUPHOTO TsaroTeHus. Cuia

11 TshKecTH. IlepBast kocMudeckast bubmorera [IOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumuent

13 TpeHust. Cuiia CONPOTUBIIEHUS TIPU bu6mmorexa [IOK
JIBIDKEHUU TeJjla B JKUIKOCTHU WIIN https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHoe U BpallaTeIbHOE

14 JBIDKEHNE a0COIOTHO TBEPIOTO Bbubnuoreka [IOK
Teaa. MomMeHT cuiibl. [1nedo cusl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeEa
Nmiynbsc MmaTepuaibHON TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bu6nunoreka [IOK
Nmnynbce cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMItynbca. PeakTuBHOE JBUKEHUE

16 PaboTa 1 MOIIHOCTH CHIIBL. bubmuorexa [JOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepuanbHOi Touku. Teopema 00
M3MEHEHUH KHHETHYECKOW SHEPrUn

17

[loTeHumanbHas SHEpIUs.
[ToTeHunanbHast 3HEPTUSL YIIPYTO
1e(pOpMHUPOBAHHON MPYKUHBI.
IloreHunanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc461a

18

[TorennuanbHbIe U
HEeNOoTeHUIUaNbHble CUIIbl. CBA3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM dHEeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOH sHeprun

bu6nmuorexa [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGoparopnast pabota
«HccnenoBanue cBs3u pabOThI CHITBI
C U3MEHEHHUEM MEXaHHYECKOM
SHEPIHHU Tejla Ha TIPUMepe
PaCTSHKCHHS PE3HHOBOTO KT'yTa

20

Kontponbhas paboTa o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKEY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKECHHS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopud. BpoyHOBCKOE JBHKEHUE.

Huddy3us

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBHKECHUS U
B3aMMO/ICHCTBHUS YaCTHUI] BEIICCTBA.
Mopenu cTpoeHus ra30B, KUIKOCTEH
W TBEPJIBIX TEI



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konnuecto
BemiectBa. [locTostHHas ABoraapo

24

TemnnoBoe paBHOBecue. TeMneparypa
u e€ uzmepenue. [llkana remneparyp
Lenbcus

25

Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcommoTHas TeMIepaTypa Kak Mepa
CPEeIHEN KHHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYI. Y paBHEHUE
MenneneeBa-Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axoH JlanpToHa. ['a30BEIC 3aKOHBI

28

JlaGoparopnast pabota
«HccaenoBannue 3aBUCUMOCTH
MEX1y MapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a

29

H3OHp0LICCCBI B UACAaJIbHOM ra3€ u
ux Fpa(l)I/I‘leCKOC MpeaACTaBIICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpenussa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
criocoOsl e€ u3mMenenus. Konngectso
TEIUI0THI U paboTa. BHyTpeHHss
SHEPTrUsl OJHOATOMHOIO UJIEAIbHOTO
rasa

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Temonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenpHas TEMI0OEMKOCTb BELIECTBA.
KonugecTBo TemnoTs! mpu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teronepenayde. AquadaTHbIA
npoiiecc

IlepBbIil 3aKOH TEPMOJAVHAMUKH U

bubmuorexa [IOK

33
€ro NPUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ff0c5efc
HeobpatumocTs mporeccoB B
34 npu (I)) e. Bropoit I3)311[(10H bubmmorexa [IOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKU
35 [Mpunnun aevictus u KITJT bubmuorexa [IOK
TEIUIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a
36 [k Kapno u ero KIT/{
37 DKOJIOTHYECKHUE TTPOOIEMBI
TETTIOOHEPTEeTUKH
O6o0maromuii ypok
38 «Monle]:lK HI; HaZp ¢uzuka. OCHOBBI bubmorexa OK
YIIp ’ https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMUKI)
KoHntpoinbHas paboTa o Teme
39 «MonekymnsipHas puzuka. OCHOBBI bubmorera [JOK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIHS. bubnmoreka [IOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs! ¥ OTHOCUTEJIbHAS
41 BJIQXKHOCTh BO3AyXa. HachlmeHHbIN bubmorexa OK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammuueckue u
aMmop¢HbIe Teaa. AHU30TPOIHS
P b P bubnmoreka [JOK
42 CBOMCTB KpucTaioB. Kuakue

kpuctayasl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[InaBiieHne M KpUCTAIU3ALIMS.

43 VenpHas TEIUIOTA IJIABICHUA bubmmorexa [IOK
g ’ https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuorexa [IOK
44
VPaBHEHHE TEILIOBOTO dananca https://m.edsoo.ru/ff0c6820
DneKTpuzanus Tei. DIEKTPUIECKUN
45 3apsia. JIBa BUJa AIEKTPUUECKUX bubmmorexa [IOK
P A P https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOHUKH, TURIICKTPUKH U
46 H(I))JI HOBO HI/?KI/I 3aK§H Eubmorexa ITOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPAaHEHHUS IIEKTPUIECKOTO 3apsaa
B3aumopeiictBue 3apsiioB. 3akoH
47 Kynona. ToueuHbIl 2JI€eKTpHUUECKUI Bubmorexa ITOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 37EKTPUYECKOTO
48 nosist. [IpuHnun cynepnosuuun bu6morexa [IOK
AJIEKTPpUYECKUX ToseH. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cun anekTpocTaTHIecKoro
49 nons. [Torernman. PasHocts bubmmorexa LIOK
: tal. https://m.eds00.ru/ffoc6f00
[MOTEHIMAJIOB
[IpOoBOIHUKY U TUDIIIEKTPUKA B
50 3nI::I<T I([)CTaanthKOM HZIZ'IG bubmmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JlvsnexkTpudeckas MPOHUIIAEMOCTh
51 OnektpoéMkocTh. KoHmeHcarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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52

DNEeKTPOEMKOCTD MJIOCKOTO
KOHJEHCATOpa. JHEPTuUs
3apsHKEHHOT0 KOHJIEHCAaTopa

bubmuorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHnas pabora "HU3mepenue
ANEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpyuHIMD AEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIMPOBAJIBLHOTO
amnmnapara, CTpyMHOro pUHTEpa.
DIIEKTpOCTaTUYECKas 3aluTa.
3azeMiIeHHe JIEKTPONpruOOpOB

55

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsixenue.
Comportusinenue. 3akon Oma jist
y4acTKa [enu

56

[TocnenoBarenapHOE, TApaLIEIBHOE,
CMEIIAHHOE COEANHECHHE
poBOHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMenanHoro
COCIMHEHUS PE3UCTOPOB)

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u mourHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenma

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

58

3axon OMa Jy1st TIOJTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenne D/1C nctounuka Toka u
€r0 BHYTPEHHET'O COITPOTHBIICHUS»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHas IPOBOJAUMOCTh
TBEPIBIX METAJIIOB. 3aBUCUMOCTh

59 COTIPOTUBIICHUS METAIIJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTh

60 DIEKTPUUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS

61 Y TIPUMECHAs POBOIUMOCTb. bubnmoreka [IOK
CaoiicTBa p—Nn-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonmynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUYECKUH TOK B pacTBOpaX U
pacIiaBax 3JICKTPOJIUTOB. bu6nunoreka [IOK

62
DNEKTPONUTHYECKAs TUCCOLHALIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUYECKUI TOK B ra3ax.

63 CamocTosITeNTbHBIN U bubmuorexa [JOK
HECaMOCTOSTENIBHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Monnus. [lnazma
DreKkTpuueckre npudopsl u

64 YCTPOMCTBA U UX IPAKTUYECKOE bu6nuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06marmuit ypok bu6nmoreka [JOK

65
«NEKTPOIUHAMHUKA ) https://m.edsoo.ru/ff0c88be
KonTponbhas pabota o teme

66 «Qnekrpocraruka. IlocTossHHbBIN bu6nmoreka [IOK

3JeKTpudeckuil Tok. Toku B
Pa3IUYHBIX Cpeaax»

https://m.edsoo.ru/ffOc8a8a



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

/Beepoccuiickast MpoBepOvHast
paborTa rpu IpoBEJCHUH Ha
OyMa)KHOM HOCHTEIe

67 PesepsHblil ypok. KonTponbHas 1 bu6nmoreka [IOK
pabota o Teme "DineKTpoAUHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001maromuii 1 bu6numoreka [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosnyecTBo 4acoB JIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoxa Kourpoabubie | Ipakruyeckue
n/n Beero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchl

[TocTostHHBIE MATHUTHI U UX

1 B3auMoJielicTBHe. MarauTHOE 1OJIE. 1 bubnunorexa LIOK
BekTop MarHUTHOM MHAYKIIWH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHIYKIUU
MarauTHo€e 1oJie MPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuoreka [IOK
B3anmoneicTsre NpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas pabota «3yuenue

3 MarHETHOFr)o noia KaT Kny: 1 1 bubmmorexa [IOK

yi https://m.edsoo.ru/ff0c98fe

TOKOM»
JlelicTBME MAarHUTHOTO MOJIS HA
MPOBOAHUK ¢ TokoM. Crita Amnepa.
Jlaboparopnas pabota bubnmoreka [JOK

4 . 1 1
«HccnenoBanne nencTBrs https://m.edsoo.ru/ff0c9ac0
MOCTOSITHHOTO MarHuTa Ha PaMKy C
TOKOM»
JlelicTBME MAarHUTHOTO MOJIS HA

5 JBIKYILYIOCS 3apSKECHHYIO 1 bu6nuorexa [IOK

yactully. Cuna Jlopenua. Pabota
cuiibl JIopeHia

https://m.edsoo.ru/ff0c9df4



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

DIIEeKTPOMAarHuTHasE UHIYKITHUS.
IToTok BEKTOpa MarHUTHOMU
uHaykuun. J1C uaaykunu. 3akoH
AJIEKTPOMArHUTHON UHIYKIIMHA
®dapanes

JlaGopaTopHnas pabota
«HccnenoBanue sBICHUS
AJIEKTPOMATHUTHOW WHIYKITHM)Y

but6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHME
camounaykimu. IJC
CaMOMHIYKIMH. DHEPIHsl
MAarHUTHOTO TOJIs KATYIIKU C TOKOM.
DJIEKTPOMAarHuTHOE TOJIe

bubmmnorexa IHOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U UX
[IPUMEHEHUE: TIOCTOSTHHBIE MarHUTHI,
JJIEKTPOMarHMThI,
AJIEKTPOJIBUIaTeNb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
UHIYKIMOHHAs I1eYb

10

O606maromuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHas

UHAYKIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHast paboTa 1o teme
«MaruurtHoe 1nouie.
DJeKTpoMarHUTHast HHITYKIIUS

bubmmnorexa IHOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYCCKHUE
Kosiebanus. ['apMoHnyeckue
KosieOaHusA. YpaBHEHHE

bub6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

TapMOHHYECKUX KOJICOaHUIH.
[IpeBparienue sHEpPrUn

13

JlabopaTtopHnas pabota
«HccnenoBanre 3aBUCUMOCTH
neproja Mallblx KouebaHuil rpy3a
Ha HUTH OT JUIMHBI HUTU ¥ MacChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CB00OOAHbIE 3EKTPOMArHUTHBIE
Kosie0aHus B U€aIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHUS
MEXy MEXaHUUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSAMU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUHU B UI€aTHHOM
K0JIeOATEIIbHOM KOHTYPE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHne 0 3aTyXarOIMINX
KosieOaHusax. BoiHyKIeHHBIE
MeXaHHYECKHE KoJeOaHus.
Pe3onanc. BeiHyX/1eHHbBIE
3HCKTp0MaFHI/ITHI)IC KOJ'IC6aHI/I$I

butmmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

CuHycouanbHbIi IepeMEHHBIN TOK.

MOomHOCTh IEPEMEHHOI0 TOKA.
AMIUIMTYAHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKCHUS

bubmmnorexa IHOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoactso,
nepefaya 1 norpediexue
JIEKTPUYECKOM dJHEPTUN



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOUCTBO U MPAaKTUYECKOE
IIPUMEHEHHUE IEKTPUUIECKOTIO
3BOHKA, T€HEPATOPA MEPEMEHHOTO
TOKa, JINHUH 3JIeKTponepeaay

butmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJCTBE ANEKTPOIHEPIUH.
Kynbetypa ncnonb3oBanus
AJIEKTPOIHEPIUHU B MOBCEHEBHOM
KU3HU

21

Mexaandueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUS U
JUTMHA BOJTHEL. [lonepeuHsbie u
MPOJOJILHBIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa

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

23

DNEeKTPOMAarHUTHbIE BOJIHBI, MX
CBOMCTBa U ckopocTh. [Ikana
JJIEKTPOMAarHUTHBIX BOJIH

bubmuorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUMIIBI paguOCBA3U U
TeneBusieHus. PazButue cpeacTs
cBs13U. Pajgnosoxkanus

25

KonrponbHas pabora «Konebanus u
BOJIHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

IIpsimonHEHOE pacIpoCTpaHEeHue
CBETa B OJJHOPOJIHOM cpere.
Toveunslii HICTOYHMK cBeTa. JIyu
cBeTa

bubmmnorexa IHOK
https://m.edsoo.ru/ff0cd350



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

OTtpakeHue cBeTa. 3aKOHBI

27 oTpaxkeHus ceeta. [loctpoenue brbamorexa HOK
p L p https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IIIOCKOM 3epKalie
IIpenomnenue ceera. [lomHoE
28 BHYTPEHHEE OTpPaKCHUE. bubmuoteka [IOK
[IpenenbHbIN yroa noaHOro https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKCHHUS
29 Jlaboparopnas pabota «3mepenue bubnuoreka [IOK
MOKa3aTels MPETOMIICHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
JIunssl. [locTpoenue n3obpaxenuit
30 B iH3e. DopMyIia TOHKOM JIMH3BI bubmmorexa [IOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
VYBennueHne JIuH3bI
JlabopaTtopHnas pabota
31 «UccnenoBanue cCBOMCTB
M300paKeHUH B TMH3AX»
Hucnepcus cBeta. Cii0xKHBIN COCTaB
39 6enoro cserta. L{Bet. JlTabopaTtopHas
pabora «HalroieHne aucriepcun
CBETa»
Wnrepdepennus creta. Judpaxus bub6mmorexa LIOK
33 N
cBera. Jludpakumonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TorepedHOCTHh CBETOBBIX BOJIH. bub6mmorexa LIOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue MpuOOpPHI U YCTPOiicTBa
35 U yCJIOBHS WX 0€30M1acHOTO
MIPUMEHCHUS
36 ['panu1IBl TPUMEHUMOCTH bubnmnoreka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

IlocTynatsl cieruanbHOM TEOPUHU

OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. 3aMeJJICHHe bubimorexa LOK

AHOBP ' o https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKPAIICHUE TTHHBI
DOHeprus U UMIYJbC

38 pENATUBUCTCKON YacTulbl. CBs3b bubmuoteka [IOK
Macchl C YHEPrUel U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
Konrponsnas padora «OnTHka.

39 OCHOBBEI CIENUAJIBHON TEOPUH Eubmorexa HOK

P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®otonbl. ®opmyna [lnanka. bubnuorexa [IOK
DHeprus u UMITyJib¢c poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHNE B LIOK

noIMoTeKa

41 ekta. O A.T.

Porospexra. Ombire! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poro3ddexra. YpaBHeHHe
42 OiHmTeiHa 17 Gotodddexra bubamorexa [IOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
Jasnenune cBera. OnbiTel I1. H.
43 JlebGenera. XuMmuyeckoe AeiCTBUE bubmmorexa [OK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢doTorsIeMeHT, POTOIATUHK,
coJTHEeYHast 0aTapesi, CBETOIUO]T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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Pemenue 3a1a4 mo reme «DIeMEHTBI

butmmoreka [IOK

45 KBAaHTOBOW ONTHUKI https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna o paccessuro a- brbamorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [nanerapnas Mmozaenb atoma
bu6mmorexa LIOK

41 Hocrynarst bopa https://m.edsoo.ru/ff0d0Oafa
Wznydenne u morynomieHne GOTOHOB

48 IIPHU IEPEXO/IE€ aTOMa C OJTHOTO bu6nuorexa [IOK
YPOBHS SHEPTUHU HA APYrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnHoBbIe cBOMCTBa yacTull. BoIHEI

49 ne bpoiins. KopnyckynsipHo- bubmuoreka [IOK
BOJIHOBOM ayann3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTYYCHHE
OTKpbITHE paIUOAKTUBHOCTH.

50 Omnbitel Pe3epdopaa mo bubnmnoreka [JOK
ONPEAEICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
paano0aKTUBHOTO U3TYUCHUS
CgoiicTa anbpa-, 6eTa-, ramma-

51 u3llydeHus. Biusiaue
PaIMOAKTUBHOCTHU HA KUBBIC
OpraHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 Wzotomel. Anbha-pacma. bubmuoreka [IOK

OIEKTPOHHBIN U O3UTPOHHBIN
Oeta-pacman. ['amma-u3nydeHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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53

DHeprus CBSI31 HyKJIOHOB B sJIpe.

S nepHble peakuuu. A nepHbIi
peaktop. [Ipo0Gaembl, mepCreKTUBHI,
SKOJIOTUYECKHUE aCEKThI SIACPHON
SHEPreTUKHU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HaOIIOAEHUS U
perucTpaluu 3JIeMEeHTapHBIX
yactull. Kpyrislii cron
«DyHnaMeHTaIbHbIE
B3aumoeiicTBua. EnuacTBO
(bU3UIECKON KapTUHBI MUPa»

bubmmnorexa IIOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMUHU.
[TpuknanHoe 1 MUPOBO33PEHYECKOE
3HAaYEHHE aCTPOHOMHUH. Buj
3BE3aHOr0 Heba. Co3Be3us, sipKUe
3BE3/1bl, IUTAHETHI, UX BUIUMOE
nBmkeHue. ConHevyHas cucreMa

56

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun ConHua U 3BE31

57

3BE3bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI TJIaBHOU
NOCJIEI0BATENbHOCTU. BHYTpeHHEE
ctpoenue 38€31. COBpEMEHHBIE
MPEJICTAaBICHUS O MPOUCXOXKIECHUU U
sBostonny ConHIA U 3BE3]

58

Muneunsii [lyTe — Hama
T'amakrtuka. Ilosoxxenue u
nemxkenne Comnnna B ['anakTuke.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

["anmakTukn. YEpHbIE ABIPHI B A1pax
TaJIaKTHK

59

Bcenennas. Pa3zberanue ranakTuk.
Teopust bosboro B3peIBa.
PenukroBoe uznydeHue.
MertaranakTuka

60

Hepemennsie npo0iaembl
ACTPOHOMHHU

61

KonTponbHas padora «1eMeHTHI
ACTPOHOMMUHU U aCTPOPUIUKI»

62

Ob6o6marommit ypok. Poib pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITMAJIbHON B
ATUYECKOU chepax NesaTeIbHOCTH
YyeJIoBeKa

63

O6o06marommii ypok. Poibs 1 mecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHON Hay4YHON KapTHUHE
MHpa

64

O606maromuii ypox. Poib
¢du3nveckoii Teopun B
(bopMUpPOBaHUY MTPEICTABICHHIA O
(du3ryecKoil KapTuHEe MUpa

65

Ob6o6maromuii ypok. Mecto
¢u3nueckoil KapTHHBI MUpPA B
o0111eM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJCTABICHUN O IPUPOJIE




66 PesepBHBIi1 ypok. MarautHoe nosie.
DNEeKTpOMarHuTHast UHAYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHeNHaTbHON TeOpHH
OTHOCUTEJIBHOCTH

68 DneMeHTBl aCTPOHOMHUU U

acTpopU3HKHU

PesepHeiii ypok. KBantoBas ¢usuka.

bubmmnorexa IHOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




