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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOTO YpOBHS Ha YPOBHE CpefHero obiiero oopazoBanusi pazpaboTana Ha
OCHOBE TOJIOKEHHH M TpPeOOBAaHUN K pe3yabTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENbHON MPOrpamMMBbl,
npeacraBieHHbx B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboueil mporpaMMbl BOCIUTAHUS H
KOHIEMNIUH IpenofaBaHus yueoHoro npeamera «Dusuka» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoii
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprxanue mporpamMmmbl 10 (PU3KMKE HAPaBICHO Ha (POpMUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa obyvaromuxcs 10—11 xnaccoB mpu o0ydeHun ux Qu3nuke Ha 6Ga30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusmM DPI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TakKxke
YUUTBIBAET HEOOXOJMMOCTh peaJH3allMd MEXIPEAMETHBIX CBs3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMU TpeAMeTaMu. B Hell onpenenstoTcs OCHOBHBIE €N M3Y4YeHUs] (PU3UKU HA YPOBHE CPEIHErO
o0miero o6pa3oBaHus, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUUHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® IUIAHUPYEMbIE pE3YyJIbTaThl OCBOCHHUS Kypca (HU3UKM Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka o HanOoliee 00IIMX 3aKOHAX MPUPOJIbI, BRICTYIAs B KAUeCTBE y4eOHOTO MpeaMeTra
B IIIKOJIE, BHOCUT CYILECTBEHHBIM BKIJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LIkompHBINA Kypc
bU3MKN — cUCTEeMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHEH, Onosiorueii, pusndeckoi reorpadueii
U actpoHoMmueil. Mcronb3oBaHHe W aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHWM OMpeenseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pUaAJIOB C 3aJaHHBIMU CBOWCTBaMHU M Apyrux. M3ydenue (u3MKu BHOCUT OCHOBHOH BKJaJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B GOpMUPOBAHUE YMEHUN TPUMEHSITh
HAYYHBIM METO]I TO3HAHUS NP BHIMOJTHEHUN UMU YU€OHBIX UCCIIEIOBAHHIA.

B ocHOBY kypca (u3uku Ui ypoBHs CpeiHero o0Iero o0pa3oBaHUs MOJOXKEH PsJl UAeH, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEM KypcC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Bexymum B Kypce siBnsiercst GOpMHUpPOBaHUE NMPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanu3zanus npeamnoiaraeT UCIoib30BaHHE TYMaHUTApHOTO MOTEHIHaIa
¢u3nyeckoil HayKH, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKHM C pa3BUTHEM OOLIeCTBa, a TaKXkKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuxnaonou nanpaenennocmu. Kypc pusuku npeamnonaraeT 3HakOMCTBO C HIMPOKUM KPYroM
TEXHUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIMIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbl C PAa3BUTHEM TEXHHUKHM U TEXHOJOTHH, a
Takxe 00CYKIeHHS MPOOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30IacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKHM Ha ypOBHE CpelHero oomero oOpa3oBaHHS SBISIOTCA
¢uznueckre Teopuu (GopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUS (PU3UUECKOH TEOPUH, POIH
(GyHIlaMEHTAJIbHBIX 3aKOHOB M TPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSAX O MPHPOJE, TPaHHIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIM TMOAXO0Jl B Kypce (U3MKK peanus3yeTcsi Mpekae BCEro 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (GU3HKH —



3TO MCHOJIb30BAHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB M J1AOOPaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OObEIWHEHBI B OOIIMI CIHCOK YYEHUYECKHUX MPAKTUYECKUX PpadoT.
Bbinenenne B yka3aHHOM IepeyHe J1abOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOIO MpoIlecca MCXOAS U3 OCOOCHHOCTEW IUIAHUPOBAHHS H
ocHauleHus: kaOunera ¢usuku. I[lpm sToM oOecneunBaeTcs OBIaZeHHE OOYYAIOIIUMUCS YMEHUSIMU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJIENsAETCS PEIICHUIO PAcUETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOJISIONINE
MPUMEHSTh W3YYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaKk U HHTETPUPYS
3HAaHUS U3 Pa3HBIX pa3aeinoB. [ KadecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBISIOTCS 33/JaHUsI HA OObSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIH JIJISl CUTYalH MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY OOECIeYEHHUIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oomero oopazoBaHusi JOJHKCH
M3y4aThCsl B YCIOBHUSX NPEAMETHOrO KaObwHeTa (M3MKH WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOHWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOI0 IUKIA. B kabuHeTe GU3MKN JOHKHO OBITH HEOOXOIUMOE JTa00paTOPHOE
o0opynoBaHUE I BBINOJIHEHUS YKa3aHHBIX B IIporpamme mo Gu3HuKe yYeHUUYECKHX MPaKTUYeCKUX paboT u
JEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMoHCTpalmoHHOE 000pyJ0BaHUE (HOPMHUPYETCS B COOTBETCTBUH C MPHHLIUIIOM MHHUMAJIbHOU
JIOCTaTOYHOCTU U OO0ECIeunBaeT IMOCTAHOBKY IIEPEUMCIICHHBIX B MporpamMme Mo (U3HMKE KIIOUEBBIX
JEMOHCTpPALIMIA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBJICHUN U MPOLIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT Qopmupyercs B BuUje
TEMaTUYECKHX KOMIUIEKTOB M OOEcleuuBaeTcsi B pacuéTe OJHOTO0 KOMIUIEKTa Ha ABYX OOY4YaroIIUXCs.
Temartuueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
MCIIOJIb30BAaHNHU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE TUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHME WHTEpeca M CTpeMJICHHs OOydYalOmMXCS K HAYYHOMY HM3YYCHHIO MPUPOIHI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE TPEJICTABICHUI O HAyYHOM METOJIE MO3HAHHUS M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHs OCHOB CTPOEHHUS MATEPUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3HUKH;

e (opMuUpOBaHHE YMEHHUI OOBICHATDH SBJICHUS C UCIOJIb30BAHUEM (DU3MUYECKUX 3HAHMN M HAy4YHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MpPEACTaBICHUN O posn (PU3MKK A pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUI.

JIoCTIKEHHE THX TeNiell 00ecreunBaeTCs pelIeHueM CIeYIONX 3a/1a4 B IPOIlecce H3YYeHUs Kypca

(bU3MKN HAa YpPOBHE CpeAHEro o01ero oopa3oBaHus:

e MpUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOYasi MEXaHUKY, MOJIEKYIIIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI
acTpo(u3HKH;

e (opMUpOBaHME YMEHHUH TPUMEHATh TEOPETUYECKHE 3HaHUSA JUI OOBACHEHHS (U3UUYECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHMS PA3TUYHBIX 33/1a4 C SBHO 33aJaHHON (hU3MYECKOi MOJeNnbio, 3a1ad,
MOJIPAa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3JIaHhe (U3NYECKOH MOJIENH, aJeKBATHON YCIOBHSIM
3aJauu;
® T[IOHMMaHWE (U3UYECKUX OCHOB W TMPUHIUIIOB JICHCTBUS TEXHHYECKHMX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIMSHUSI Ha OKPYKAIOIIYIO CPEIY;
® OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHWSI W TPOBEACHUS  (PU3UYCCKUX
OKCIEPUMEHTOB, aHajlW3a H HHTEpIpeTaluy HH(QOpManuu, ONpeAeICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTUS YMEHHH IPOEKTHO-HUCCIICAOBATEILCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3ydenue usuku (6a30BbIii YpOBEHB) Ha YpOBHE CpeiHero obmiero oopasoBanus oTBoguTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMsiii B mporpamMmMe o (pu3uke nepedeHb 1adOPaTOPHBIX U MPAKTHUECKUX PA0OT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€aeT BHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OIBITOB C Y4ETOM
WH/IMBUYATbHBIX OCOOCHHOCTEH 00yJarOIIUXCS.
COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3zpnen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®dusnka — Hayka o npupoze. Hayuneie MeTo bl MO3HAHUS OKpY»Karoliero mupa. Poib sxcriepuMenTta u
TEOpUHU B IIPOLIECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SBIICHUN W mporieccoB. Haydunple rumote3bl. Ou3nuecKkue 3aKOHBI H
Teopuu. I'paHuIIbl TIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBUSI.

Ponb 1 Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAaydyHOH KapTUHBI MHUpPA, B MPAKTUYECKOM
NEeITEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBblie 1 IU(PPOBBIC U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKEHHE. (OTHOCHTEIBHOCTH MEXAHHYECKOro JBIXKEHHMS. CucTeMa OTcuéTa.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIMU Ha OCH CUCTEMBI KoopAuHAT. Cllo)KeHHEe epEMENIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsAMOJMHENHHoe aBWkeHue. [ paduku 3aBUCHMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILIEHUS MaTEPUATIbHOU TOUYKH OT BPEMEHHU.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO M ICHHS.

KpuBonuHeliHoe aBuxkeHue. J[BI)KEHME MaTepHaIbHOM TOYKHM IO OKPYKHOCTH C IOCTOSHHOM IO
MOJIyJII0 CKOpPOCTBbIO. YTJIOBas CKOpOCTb, JIMHEHHas ckopocTh. Ilepuon u dyactora oOparieHus.
IleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: CIIUIOMETP, ABHKEHUE CHAPSAIOB, LIETTHBIE U
PEMEHHBIE IIEpEaAYH.

Jlemoncmpayuu

Monens cucteMbl 0TCUETA, MIUTFOCTPALls KHHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUS.

[Ipeo6pa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenuie Ten B BO3/1yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomEeHHOr 0 MO/ YII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.



HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3yuenne HepaBHOMEPHOTO JABMKEHUS C 1IEJIbIO OMPEIETICHUS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOILIEGHUS MEXKAY MYTSAMH, POMICHHBIMU TEJIOM 3a IMOCJIEA0BATEIbHBIE PABHbBIC
MIPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHune nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3ydenne nBukeHHs TeIa, OPOINICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH ["anunes. Ilepssiii 3akoH HeroToHa. HEpuuanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 711 MaTepraibHON TOYKH.
Tpernii 3akoH HpIOTOHA [UIs1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, cKonbxenus, kadeHus). Cwia tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIb)KEHUSI U cuiia TpeHus mokos. Koadduiment tpenus. Cuiia CONpOTUBICHUS TIPH JBHKCHUU Tea B
KUJKOCTHU WIH Ta3e.

[ToctynarensHoe U BpamareiabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOro Tea.

TexHudeckue yCcTpoWCTBa M MPAKTUUECKOE MPUMEHEHHUE: MOAMIUITHUKY, JIBH)KEHHE HMCKYCCTBEHHBIX
CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIINUX B IPY)KMHE U PE3UHOBOM 00pasiie, OT UX
nedopMmaruu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJla, UMEIOIIETO OCh BPAI[EHHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynbc MaTepranbHOM TOYKH (TeNa), CUCTEMBbI MaTepUaibHBIX ToueK. IMITyIIbC CHUIIBI U U3MEHEHHUE
MMITyJIbCa Tella. 3aKOH COXpaHEHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunernueckas sHeprusi MarepuaabHOM TOUukH. Teopema 00 U3MEHEHNN KUHETUYECKOM HEPTUH.

[MorenumansHas odHeprus. [loTeHnmWaneHas dSHEprus ymopyro AeGopMHUpPOBAHHOW TPYKHUHBIL.
[ToTennmanpHas SHEPTUs TeNa BOIU3U OBEPXHOCTH 3EMITH.

[ToTennuanpHble U HEMOTEHITHATBHBIE CUIIBL. CBS3b PaOOTHI HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYEeCKUEe YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KONEpP, MPYKUHHBIM MUCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.



PeakTuBHOE IBHKEHUE.

[Tepexon moTeHITMATBHOM SHEPTUH B KHHETUYECKYIO  OOPATHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCOMIOTHO HEYNPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHMEM MEXaHUYECKOW HSHEpruu Tejla Ha IMpuMepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAHHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OcCHOBHbBIE TOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH U UX OIBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBmxkenue. Auddysusa. Xapakrep ABIKEHHS U B3aUMOJICHCTBUS 4acTHIl BemecTBa. Moaenu
CTPOEHMSI T'a30B, JKUJIKOCTEW M TBEPIBIX T€A U OOBSCHEHUE CBOMICTB BELIECTBA HA OCHOBE ITHUX MOJEIIEH.
Macca u pazmepsl Mosekys. KonnuectBo BeniectBa. [loctosiHaas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM UECATBHOTO
raza. AOCONIIOTHAsI TeMIlepaTypa Kak Mepa CpeAHel KWHETHYECKOW YHEPTUHU TEIJIOBOTO JIBHKCHUS YaCTHII
raza. lllkana temnepatyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omporecchl B HOEaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe
IIpe/ICTaBICHUE U30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu MOJEKYT OpPraHuYecKuX
COCIMHECHU.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHUSI.

Mopnaens onbiTa [HTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COocyaa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€AJIBbHOTO ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HU3MEpPEeHMH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckasi cucreMa. BHYTpeHHsIsI SHEprusi TEPMOJUHAMHYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KommdectBo TemnoTsl U padota. BHyTpeHHsS SHEprus 0JJHOAaTOMHOI'O Hi€albHOro ra3a. Bussl
TEIUIONEpeay: TEIUIONPOBOJAHOCTb, KOHBEKLUS, HW3JIyd€HUE. Y7AelnbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0ThI IpH TEIIoNepeaaye.

[Tonsitue 06 agmabatHom mporecce. [lepBriii 3akoH TepmoauHamMuKku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJUHAMUKH K n3onpoueccam. I'paduueckas nHTepnperanns padboTh rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLECCOB B IPUPOJIE.

TennoBeie MammHbl. [IpuHIMIEL 1eHCTBUS TEIUIOBBIX MaliH. [IpeoOpa3oBaHus SHEPTHU B TETIOBBIX
MamHax. Koadduuuent noneznoro neictBust TemioBoi Mammuubl. [{ukin KaprHo u ero xosdduument
MIOJIE3HOTO AEUCTBUSL. DKOJOTHYECKHE MPOOIEMbl TEIIOOHEPT€TUKH.

TexHnyeckue yCTpONHCTBA M TPAKTHUUECKOE IPUMEHEHHWE: JBHUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOAUIIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPruM Tejla IMPU COBEPIICHUHU PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IO
JIEUCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TPyOKe MyTEM TpeHUS (BUICOIEMOHCTpAITHS).



W3meHneHnne BHyTpeHHEH 3Hepruu (TemrepaTyphl) Teja Mpu Teruionepeaaye.

OnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoswvie nepexoont

[Tapoobpa3zoBanue u KoHaeHcanus. McnapeHue u kureHue. AOCONIOTHAsT W OTHOCHUTEIbHAS
BJIQXKHOCTh BOo31yxa. HacblleHHbIN nap. Y aenbHas TemioTa napooopa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPBI
KHUIICHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue n amopdHbie Tena. AHU30TPOIUS CBOWCTB KpUCTA/LIOB. JKuukue
kpuctaiabsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue um kpucramunzauus. Y AeiabHas TEIJIOTa IUIABJICHMS.
Cybmumarus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaJTOPUMETD,
TEXHOJIOTUH MOIY4YEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTALUTHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoamHamMuka

Tema 1. Inexmpocmamuka

OnexTpuzauus Tena. OleKTpudeckuil 3apsa. JBa Buaga snexkTpuueckux 3apsaoB. lIpoBoanukw,
JUBJIEKTPUKHU U MOTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsiaa.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodyeuHblil 21€KTpUYECKUN 3apsal. DIEKTPUUECKOE IOJIE.
Hanpspk€HHOCTh  2nekTpuueckoro nois. IIpuHmMN cynepnosunuu  3JIEeKTpUYecKUX mosied. JIuHunm
HaIPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratmueckoro mois. [lorenuman. PasHoctes noreHnuanon. [IpoBogHuku u
JOUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM ToJIe. J{nanekTpruyeckas IpOHUIAEMOCTb.

OnexrpoéMkocTs. KoHzeHcaTop. DNEeKTpOEMKOCTh IUNIOCKOTO KOHJAEHCATOPA. DHEPTUs 3apsKEHHOTO
KOHJIEHCATOopA.

TexHuueckue  yCTpOHMCTBA W INPAKTHUYECKOE  NPUMEHEHHWE:  DJIEKTPOCKOI,  JJIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE D3JIEKTPONpPHOOpPOB, KOHAEHCATOP, KOMHMPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA AIEKTPOMETPA.

B3aumoaeicTBue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUS MEXIY
HUMU U TUIJIEKTPUYECKON MTPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol



N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

ONEKTPUUECKUN TOK. Y CIOBHS CYLIECTBOBaHMS 3JEKTpUUECcKoro Toka. Mcrounnku toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon OMa 1151 ydacTKa Lenu.

DNEeKTpUYECKOe CONPOTHUBIICHHE. YJIEIbHOE CONpOTUBIEHME BemectBa. llocnegoBarenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKA. 3aKkoH Oma s MOJIHOM
(3aMKHYTOI) 251eKTpuueckoi ernu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCHMOCTb COINPOTHUBIEHUS METAIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOcTBeHHAss U MpPUMECHas MPOBOAUMOCTh MOIYIpoBOAHUKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNEeKTpUUYECKU TOK B pacTBOpax M paciiiaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTUYECKAs JAMCCOLMALIMSL.
DNeKTponu3.

DneKkTpruyecKkuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHE: aMIIEPMETp, BOJBTMETP, pEOCTar,
WUCTOYHHUKH TOKAa, ODJIEKTPOHArPEBATEIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBI JHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI, MOIYINPOBOIHUKOBBIA IO,
rajJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HANIPSIKEHUSL.

3aBUCUMOCTh CONPOTHUBJICHUS UUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJHA IMONEPEUYHOIO
CEYEeHMS U MaTepHaa.

CMmeniaHHO€ COeJUHEHHE TPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKyIIed cuiibl. KopoTkoe 3aMblkaHuEe rajlbBaHMUECKOTO 3JIEMEHTa U
OLIEHKAa BHYTPEHHETO CONPOTUBIICHNUS.

3aBUCUMOCTD COIIPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne cMeIIaHHOro COeJMHEHUS pe3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmtonenue snexTpoinusa.

MexnpeamerHblie CBA3U

Nzyuenune xypca ¢puszmku 6a30B0ro ypoBHs B 10 Kjacce OCyImECTBISIETCS ¢ YIETOM CONEPKATEITHHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOIOTHH.

Mescnpeomemusie nouamus, CBA3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4yHbI (akT, rumoresa, (¢u3NYecKas BEIWYMHA, 3aKOH, TEOpHs, HaONI0IeHHe, 3KCIIEPUMEHT,
MOJIETTUPOBaHUE, MOIeIIb, U3MEPEHHE.

Mamemamuxa: pelleHue CUCTEMbl ypaBHEHMM, JuHeHHass ¢(yHKuus, napaloina, rumnepbosna, HX
rpadyKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX IPOEKIIMH HA OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

buonocus: MexaHnuueckoe IBHKEHUE B JKMBOM mpupojne, nuddysus, ocMoc, TEII000MEH MKUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU MIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeEJ, MKUIAKOCTEH M Ta3oB, 3JEKTPUYECKHE CBOMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, TaIbBAHUKA.

T'eoepaghus: BIaXXHOCTH BO3lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texuonoeus: nmpeodpazoBaHue JBUKEHHHM C UCHOJIb30BAHUEM MEXAHHM3MOB, YUET TPEHUS B TEXHUKE,
MOALIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUs UMIYJbca B TEXHHUKE (pakeTa, BOIOMET U JIpyrHe),
JIBUTATEIh BHYTPEHHETO CTOpaHUs, MapoBasi TypOuHa, OBITOBON XOJOIWIBHHUK, KOHIUITMOHEP, TEXHOIOTHH
MOJIYYEHUS! COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
AJIEKTpOHArpeBaTesbHbIe IPUOOPDI, STEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAaHHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3auMOAEHCTBUE TOCTOSAHHBIX MarHuTOB. MarnuTHoe mone. Bekrtop
MarHuTHOM HMHAYKUMH. [IpuHOMI Cyneprno3uiMu MarHUTHbIX MoJjed. JIMHMKM MarHuTHOM MHIYKIUU.
Kaptuna nuHuit MarHUTHOM MHAYKLMH MOJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHOE MoJie TPOBOJHUKA ¢ TOKOM. KapTuHa JNWMHUNM WHAYKIIMM MAarHUTHOTO TIOJIS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KaTyIIKM C TOKoM. OmbIT IpcTena.
B3aunmoaeiicTBre mpOBOJTHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb M HAallpaBIICHUE.

Cuna Jlopenma, e€ monynb W HampaBieHHe. J[BHKEHUE 3apsyKeHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumnsl JlopeHiia.

SIBneHue 3IEeKTPOMAarHUTHOM MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM MHAYKUMU. DJIEKTPOABUKYLIAS
cujia MHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIuU Papajes.

BuxpeBoe anexTpudeckoe 1moje. DNEKTPOABIKYIAS CUila MHAYKIIMU B MPOBOJHUKE, JBIKYIIEMCS
MOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

IIpaBuio JleHua.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYIIAS CHIIAa CAMOUHIYKIIMH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHUUeCKUEe yCTPOICTBA U NMPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBbIE MAarHUTHI, 3JEKTPOMArHHTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEHU 3JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOIBIKYIIEH CHIIBI MHIAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne MarHuTHOTO TOJISE KATYIITKH C TOKOM.

WccnenoBanue AeCTBUS TOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

UccnenoBanue sSBIEHUS 3JI€KTPOMArHUTHON WHYKITHH.



Pa3nea S. KosieOanust ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarensnass cuctema. CBoOoaHble MexaHM4Yeckue KojeOaHus. [apMoHMYeckne KoJeOaHMs.
Ilepuon, ywacrora, ammuTyna u ¢asza kosneOanuid. [IpykuHHBIM MasTHUK. MaTeMaTHuecKHil MasTHHK.
VYpaBHeHue rapMoHHUeckux konebanuil. [IpeBpaiienue s3Hepruu Npu rapMOHMYECKUX KOJIeOaHUIX.

Konebarenbubliii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHUS B MJICAIbHOM KOJeOaTeTbHOM
KOHTYpe. AHAJOTHs MEXIy MEXaHWYECKMMH U DJIEKTPOMAarHUTHbIMH KojeOaHusmu. Popmyna TomcoHa.
3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarolux KosneOaHUsX. BbIHyXIeHHbIe MexaHU4Yeckue konebanus. PezoHaHc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbiii  TOok. CHHYCOMIANbHBIA IEPEMEHHBII TOK. MOIIHOCT TIEPEMEHHOr0  TOKa.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpauchopmarop. [IpousBoacTso, nepenaya u NOTpeOICHUE FIEKTPUUECKON SJHEPTUN. DKOJIOTHUYECKHE
PUCKU IIPU IPOU3BOJCTBE 3JIEKTPOdHEpruu. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOMN
AKU3HU.

TexHuueckue yCTpONCTBa W MPAKTHYECKOE IPUMEHEHHE: JIJIEKTPUUYECKH 3BOHOK, TI'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOInepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN UM MAaTEMAaTUYECKUI MasITHUK).

Habmronenue 3atyxaronux KojaeOaHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmotenue pe3oHanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANPSDHKEHUS OT BPEMEHH) Ml 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc 1mpu 1ocienoBaTENbHOM — COEIMHEHUU  PE3UCTOpa, KaTyIIKM HMHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mogens IMHUY 3JIEKTPONIEPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOJIa MAJBIX KOJEOAHUN Tpy3a HAa HUTU OT JJUHBI HUTH U MAacChl
rpysa.

HccnenoBanue NEpEMEHHOTO TOKA B LENM M3 IOCJIEI0BAaTEIbHO COENMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHuueckue BOJIHBI, YCIOBHs pacnpoctpaHenus. [lepuon. CkopocTh pacnpocTpaHEHUs U JUTMHA
BOJIHBL. [lonepeunslie u MpooyibHbIE BOJIHBL. MHTephepeHus u qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIyUY€HUS 3JEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B nsnexkrpoMarHuTHON BoJHE. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE,
npejoMIIeHue, monsipuzanus, ruppakuus, narepdepernns. CKopocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana sekTpoMarHuTHBIX BOJIH. [IpMeHeHHe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTroOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

TexHnueckue yCcTpOHCTBA UM IPAKTHUYECKOE TNPUMEHEHHWE: MY3BIKAJIbHBIE  HMHCTPYMEHTHI,

yIAbTPa3ByKOBasl JAMArHOCTMKA B TEXHUKE M MEIUIMHE, pajap, paauoNpUEMHUK, TEJIEBH30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu
OO6pa3zoBanure U PacIpOCTPAHCHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.



Konebutomeecs Teno Kak HCTOYHUK 3BYKA.

HaGnroneHnue oTpaxeHus 1 NpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmronenue uarepdepeHunu u qupakiuid MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYA0H U 4acTOTOM KoieOaHHH.

HccnenoBanue CBOMCTB  DJIEKTPOMATHUTHBIX BOJIH:  OTPaKCHUE, IPEIOMIICHHME, NOJSIpU3aLus,
mrdpakius, tHTepEpeHIIHsL.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMosnHeliHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOM cpexe. JIyu cBera.
ToueuHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre n300paKeHU B INTIOCKOM 3epKalie.

[Ipenomienue cBeTa. 3aKOHBI PEJIOMIICHHUS CBeTa. AOGCOIIOTHBIN MOKa3arenpb npenomieHus. [lonHoe
BHYTpEHHee oTpaykeHue. [IpeenbHblil yro MOJHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoie U pacceuBarolive JMH3bl. ToHKas juH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHJla
TOHKOM nuH3bI. [locTpoeHne m3o0paxeHuil B coOMparolMX M pacceuBarouux JuH3ax. Dopmyna TOHKOM
JIUH3bI. Y BEJIMYEHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonroBas omrtmka. WuTtepdepenmus cera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS HAOIIOACHHS
MakCUMyMOB M MHHHUMYMOB B MHTEPQEPEHLIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakuus ceeta. JudpakuuoHHas pemérka. YcioBue HaOIIOAEHUS INIABHBIX MAaKCUMYMOB IpHU
MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U NPAaKTUYECKOE NPUMEHEHHE: OUKH, JIyna, (oToannapaT, IPOSKIMOHHBIN
anmnapar, MUKpOCKOII, T€JIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLUOHHAS PEIIETKA, MOJISIPOUS.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHUE U IperoMieHre cBeTa. OnTruueckue mpruoopsl.

ITonHoe BHyTpeHHEe oTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanue cBONCTB 300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pazgen 6. OcHOBBI cienaJIbHOM TEOPUH OTHOCHTEIBbHOCTH
['paHnMnbl  OPUMEHMMOCTH  KJIACCUYECKOM  MexXxaHWKW. IlocTynmaTel  crieIMambHOM — TEOpUU
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTbL MOAYJS CKOPOCTH CBETa B BaKyyMe, IPUHLHUII OTHOCUTEIBHOCTU
OHHIITEWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALCHUE JTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b Macchl C 3HEpPTUel U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPTHUs MOKOSI.



Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.

OtkpbiTne u uccinenoBanue ¢dorodddekra. Onbitel A. I'. CroneroBa. 3akonbl ¢otodrddexra.
VYpasuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuia» horodrddekra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoHCTBa M MpakTUUYECKoe MpUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3dPeKT Ha YCTAaHOBKE ¢ TUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeTOoquOI.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -uactuil. [lmanetaphas Monenb
atoMa. [loctynarel bopa. M3nyuenue u mornomenue (pOTOHOB IpU MEpEXoje aToMa C OJHOTO YpPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprnyCkyasspHO-BOJIHOBOW 1yanu3M.

CHoHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHuueckue ycTpoHCTBa M IMPAKTUYECKOE IMPUMEHEHHWE: CHEKTPAIbHBIA aHanu3 (CIEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pezepdopna.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCNepUMEHTHI, TOKA3bIBAIOIINE CII0KHOCTh CTpOeHUs sipa. OTKpbITHE PaAMOaKTUBHOCTH. OMBITHI
Pesepdopna no ompexneneHuio cocraBa pauoakTUBHOIO u3iaydeHus. CpoiictBa anbgda-, Oera-, ramma-
M3Iy4eHus. BiausiHue pagnoakTUBHOCTHU Ha )KMBbIE OPTaHU3MBI.

OTtkpbiTEe NpoTOHA M HeWTpoHa. Hyknonnas mopens siapa ['eitsenOepra—lBanenko. 3apsin siapa.
Maccosoe uncio sapa. M3oromsl.

Anbda-pacnan. DOneKTpOHHBIH M TMO3UTPOHHBIM  Oera-pacman. ['amma-uzmydenue. 3akoH
paAMoOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.
AnepHsle peakunu. JleeHne U CUHTE3 SAEP.

Snepubiii peaktop. TepmosiaepHbiit cunHTe3. [IpoGiieMbl M TNEpCHEKTUBBI SIIEPHON HHEPTETHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
MeTo 161 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAeHCTBU. EAMHCTBO (DM3NUecKoil KapTHHBI MHpa.

TexHuyeckue yCTpoOiCTBa M MpPAKTHYECKOE MPUMEHEHHWE: TO3UMETp, Kamepa BuibcoHa, saepHBIA
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu
CuéTynK HOHU3HUPYIOUTUX YACTHUII.



Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Ortansl pa3BUTUs acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE AaCTPOHOMMUHU.

Bup 3Bé3qH0ro Heba. Co3Besus, spKue 3BE31bl, IUIAHETHI, X BUIAUMOE JABHKEHHE.

Conneynas cucrema.

Connue. Conneunast akTuUBHOCTh. Mcrounuk sHepruum ConHua u 3BE34. 3BE3BI, MX OCHOBHBIE
XapakTepuCTUKH.  JlmarpaMma  «CHEKTpalbHbIl  KJIacC  —  CBETUMOCTbY».  3BE3IBl  TJIAaBHOM
II0CJIEI0BATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IVIABHOHM MOCIEN0BATENbHOCTH.
Buytpennee ctpoenue 3BE31. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUM U 3Bosonuu CoiHua U
3BE37. OTarbl )KU3HU 3BE3NL.

Mueunsbiii [1yts — Hamia [Nanaktuka. [lonoxenue u npuxenrne Connua B ['anakTuke. THIIBI rajJakTHK.
Paguoranaktuku u kBazapbl. UEpHbIE IBIPBI B sipax TajdaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pasberanue ramaktuk. Teopus Bombmioro
B3pbIBA. PENIMKTOBOE M3IIydeHME.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepeménusie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronennss HEBOOPY)KEHHBIM TJIa30M C HCIIOJNB30BAHUEM KOMITBIOTEPHBIX MPUIOKCHUN IS
OIIpeJIeJIEHUs IOJIOKEHHUsI HeOeCHBIX O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nusi CeBepHOro
MOJTyLIApUs U SIPKUE 3BE3MBI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtn.

O0o0maroniee NoOBTOpPeHUE

Posnb (hu3nky U aCTPOHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIIMAIbHON M 3THYECKOH cdepax
JeSITEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHHM B COBPEMEHHOW HAy4yHOW KapTUHE MUDA,
poiib  (PU3NYECKOW TeOpHUH B (HOPMHPOBAHMHM MPEICTABICHHNA O (DU3MUECKON KapTUHE MHpA, MECTO
¢u3nyecKkoil KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX IPEACTaBICHUN O
IIPUPOJIE.

MexnpeamerHblie CBA3U

Nzyuenune xypca ¢puszuku 6a30Boro ypoBHs B 11 Kilacce OCyIIECTBISIETCS ¢ yUETOM COACPKaTEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nouamus, CBA3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4yHbIl (akT, rumoresa, ¢uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOII0JeHHe, HKCIEPUMEHT,
MOJIETUPOBAaHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl YpaBHEHUN, TPUTOHOMETpPUYECKHE (DYHKLHHU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOECKIUH Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKIMHA, NPU3HAKK MOAOOHS
TPEYTroJbHUKOB, OINpeieiIeHHE MIIOaAN IUIOCKUX GUryp u o0bEma Ted.

buonocus: anextpuueckue SABJIEHUS B )KUBOM pUpOJIe, KoseOaTeNlbHbIe IBUKEHUS B )KUBOM IIPUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOU NMPUPOE, NENCTBUE paJUallii Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB W MOJEKYJ, KPUCTAIUIMYECKAas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
0o0pa30BaHMs KPUCTATUINYECKON PEeIIETKH, CIIEKTPAIbHBIA aHAIN3.

I'eocpagpus: MarHUTHBIE TOJTIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX pyJl, GOTOCHEMKA 3eMHON TTOBEPXHOCTH,
IIpeICKa3aHue 3€MIIETPSICEHUM.

Texunonocusi: JMHUM  DIEKTPOIIEpENay, TEHEpaTop NEPEMEHHOTO TOKA, AJIEKTPOJBHUIATEINb,
MHAYKIIMOHHAS Te4b, pajap, paluonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-neub, mpoeKMOHHbII
anmnapart, BOJJIOKOHHasl ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOTO TpenMera «Du3wka» Ha YPOBHE CpeaHEro oOmero oOpa3oBaHus (0a30BBIiA
YPOBEHb) JOJKHO OOECIEYHUTh MOCTHIKCHUE CICAYIONIMX JTHYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS YueOHOro npeamera «Du3nka» JOIKHBI OTPaXaTh TOTOBHOCTD U
CHOCOOHOCTh OOYYaroOIIUXCSl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEW TMO3ULIMEH JIMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUil, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIHCKOro OOIIEeCTBA, pACIIUPEHUE >KU3HEHHOTO OIBbITa M ONbITa
NESTEIbHOCTH B IIPOLIECCE peall3allMd OCHOBHBIX HAIIPAaBJIICEHUN BOCIUTATENBHOM AESITEIBHOCTH, B TOM
YHClie B YaCTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00yYArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO WICHA
POCCHIICKOTO 00I1IECTBA;

MPUHATHE TPAIUIIMOHHBIX 00IEYEeTTOBEUECKUX TYMaHUCTHUECKUX U IEMOKPAaTUIECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JECATEIbHOCTh B MHTEPECAX IPAKJAHCKOTO OOIECTBa, y4acTBOBATh B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHU3aliuy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C MX (YHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, IATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHUSIM POCCUHUCKHUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYAallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITENLHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ICTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYasd OCTETUKY HAy4yHOIO TBOPYECTBA, IIPHUCYILETO
¢busnueckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS:

UHTEpEC K Pa3IMYHBIM cdepaM NpodhecCHOHATBbHOM AESTENbHOCTH, B TOM UHCJE CBSI3aHHBIM C
¢bu3MKONW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymymied mpodeccuu U pealn3oBHIBATH
COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOpa30BaHUIO B 00JaCTH (PM3UKHU HA MPOTSKEHUU
BCEH KHU3HU,

6) 3K0JI0rMYecKOro BOCIIMTAHMS

c(OPMHPOBAHHOCTh KOJIOTUYECKON KYJIBTYphl, OCO3HAaHUE TTI00AIBHOTO XapaKTepa 3KOJOTHMYECKUX
npo0em;

IJTAHUPOBAHUE M OCYIIECTBICHHE JEWCTBUM B OKPYXKAIOIIEH cCpelle Ha OCHOBE 3HAHUSA ILEJe
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciidpeHue OmbITa AeATeIbHOCTH IKOJOTUYECKOM HAMPABIEHHOCTH HAa OCHOBE MMEIOLIUXCS 3HAHUN
1o (usuKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHSA
(bU3UYECKON HAYKH;

OCO3HAHUEC L ECHHOCTU Hay‘-IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTL B IIPOLCCCC HUIYUYCHHUA q)HBI/IKI/I
OCYHICCTBJIATL IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHUBePCAJIbHbIE YUeOHbIe JeiCTBUS
ba3oBble Jornyeckne AeMCTBUSA:

CaMOCTOATENIbHO (hOPMYJIHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCCMAaTPHUBATh €€ BCECTOPOHHE;

ONPEACIISTh 1NN JEATeIIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUHN UX TOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarbiBaTh IUIAaH pPEMICHUS TPOOJIEMbI C YY4ETOM aHAIM3a HMMCIOIIMXCS MAaTEpHUATbHBIX |
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLICHHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJIAM, OLICHUBATH
PHUCKH MOCTEACTBUMN JAESTEIBHOCTH,

KOOPJIMHHUPOBAThH U BHIMOIHITH PA0OTY B YCIIOBUSAX PEAbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciie10BaTeIbCKHE AeHCTBHS

BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU MMOHATUSIMU U METOJIaMU (DU3UYECKON HAYKH;

BIIaJIETh HaBBIKAMU Y4e€OHO-MCCIIEIOBATENbCKOM U MPOEKTHOM [eATeNbHOCTH B oOnactu (pusmkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IMOHCKY METOJIOB pelIeHHs 3anad (pu3ndeckoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

BIQJIETh BUJAMU JEATEIBHOCTH MO TOJIYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEPHpPETalNH,
peoOpa30BaHUIO U MPUMECHECHHIO B PA3IMYHBIX YICOHBIX CHTYAIUSIX, B TOM YHCIIE MPH CO3MaHUH YICOHBIX
MPOEKTOB B 00JacTH (HU3HKHU;

BBISIBJIATh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M AKTyalM3UpPOBATH 3a/ady, BBIJBUraTh THIOTE3y €€
pemieHusi, HaXOJIuTh apryMEHTBhI JJIs JOKa3aTelbCTBa CBOMX YTBEPXKICHWUM, 3aJaBaTh MapameTpbl M
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJA€ PEUICHUs 3a/auyd pPe3yJbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTENbHOMN JAEATEIHHOCTH, B TOM YHUCIIE TPU
U3Y4YEeHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHTYAIlUSIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Padora ¢ undopmanmeii:

BJIQJICTh HaBBIKAMH TOJYYeHHUS WHPOpManuu (PU3MUECKOTO COJEPKaHUS W3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MTOUCK, aHATN3, CHCTEMATHU3AIMI0 U MHTEPIPETANI0 HHHOPMAITHHI
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIONB30BaTh CpPeICcTBAa WH(DOPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTHH B pEHICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3alMOHHBIX 3a7a4 C COOJIO/IEHHEeM TPpeOOBAaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX U JTHUYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DU3MUECKOTO COJepKaHUs B pa3aU4HbIX (opMarax ¢ y4€TOM Ha3HAYCHHS
nH(OpMaLIUY U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANbHYIO (hOpMY MPEICTABICHUS U BU3YAIU3AIIUH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILLIECTBIIATh OOLEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh IPEAIOCHIIKY KOH(DIUKTHBIX CUTYallMi U CMAr4aTh KOH(IMKTHI;

pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHON U HHAUBUAYAIBHON paOdOThI;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBHUH ¢ y4ETOM OOLIMX UHTEPECOB U BO3MOMXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATD L€JIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH AECUCTBUS IO €€
JOCTUKEHHIO: COCTABIISITh IUIAH AEMCTBUM, paclpelesTh POJIU ¢ yYETOM MHEHUI y4aCTHUKOB, 00CYX/aTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXKIOr0 Y4YacTHUKAa KOMaHAbl B OOLIMH pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C MO3ULIUK HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3JIMYHBIX CUTYALHUAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranmszaums:

CaMOCTOSATENIPHO OCYIIECTBIISTh IMO3HABATEIBHYIO JIEATEILHOCTh B 00J1aCTH (PU3HKU M ACTPOHOMUU,
BBISBJIATH MPOOJIEMBI, CTABUTh U (DOPMYIIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIbHO COCTAaBIISATh IUIAH PELICHUS PACUETHBIX M KAUYE€CTBEHHBIX 3a/ay, IJIAH BBINOJIHEHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATNIOYTEHUN;

JTaBaTh OIIEHKY HOBBIM CUTYaIIUSIM;

pacHIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEOYTECHUIM;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh TPHUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DJPYIUIHMH B 00J1acTU (PU3HKH, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JI€SATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIETSAM;

BJIAJIETh HABBIKAMH TIO3HABATEIBHON pPEQIIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUM W
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;

WCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATH PEIICHHUS TI0 UX CHIDKCHHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX TPH aHATIN3€ PE3yIbTAaTOB JCSITEIHHOCTH;

MIPUHUMATD Ce0sl, MOHMUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce mocTmkeHus TUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPaAMMBI MO (U3HKE I YPOBHS
cpenHero ooOmero o60pazoBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHATIBHBIA HMHTEIIEKT,
MpeIoIararonmii cOpMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIOYAIOUIEr0 CIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE, BUAETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHON Cc(ephl, ObITh YBEPEHHBIM B ce0€;



CaMOpEryJIUPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh alaTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM M MPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO LIeJIM U YCHEXY, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/IA U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIMOHAIILHOE COCTOSIHUE APYTUX, YUUTHIBATH €TO
IIPU OCYILECTBIICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JTEFOJABMH,
3a00TUTHCA, TPOSBIATH HHTEPEC U pa3peiiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K xonny o0ydenus B 10 kiacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpa)kaTb
C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

J€MOHCTPUPOBATh Ha IPUMEpPax poJib U MECTO (PU3UKU B (OPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOH ACSITEIBHOCTH JIHOJEH;

YUUTBHIBaTh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJENIeH: MaTephaibHas TOdYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TEN0, UACalbHbIM ra3, MOJEIM CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPJBIX TEJ, TOUSUHBIN SJIEKTPUUYECKHUI 3apsi/i IPU PELICeHUH (PU3NUECKUX 3aa4;

pacro3HaBaTh (PU3NYECKUE SBICHHS (TIPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOCHHUS BELIECTBA W JJIEKTPOJMHAMMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE JABM)KEHHE, CBOOOJHOE MajJeHUE TeJ, IBM)KEHHE IO OKPY)KHOCTH,
MHepLus, B3aumojeiicteue tei, 1udQy3us, OpoyHOBCKOE JABMXKEHUE, CTPOSHHE KUAKOCTEH U TBEPABIX TEI,
n3MeHeHrne o0bEMa Tel MpU HarpeBaHuM (OXJIAXKIACHUH), TEIJIOBOE paBHOBECHE, UCTIapeHUe, KOHACHC A,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KWUIIEHWE, BIAXHOCTh BO3/yXd, IOBBIIICHHWE JMAABJICHUS Tra3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXKIAy I[apaMeTpaMH COCTOSHHs Tas3a B H30MpoLeccax,
NIEKTPU3aLMs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OIUCHIBaTh MEXAaHUYECKOE JIBUKEHHE, HCMONb3ys (U3NYECKHE BEIMUYMHBL: KOOpAMHATA, IYTbh,
IepeMENIeHUe, CKOPOCTh, YCKOpPEHHME, Macca Tella, CHJla, HMITYJIbC Tela, KUHETHYECKas DHEPIus,
MOTEHLIMAJIbHAsl PHEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKass MOIIHOCTH;, NPH ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMBbIX BEIMYMH, HUX OOO3HAUEHUS M €JUHMIBI, HaXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUMHAMU;

ONMCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TElI W TEIUIOBBIE SIBJICHHUS, HCIONB3Yys (PU3HUECKUE
BEJIMYUHBI: JIaBJICHHE Tra3a, TEMIEparypa, CpPEIHsAsl KUHETUYECKas HHEPrus XaOTHUYECKOrO JIBH)KECHMS
MOJIEKYJI, CPEIHEKBAJPAaTUUHAsI CKOPOCTh MOJIEKYJ, KOJMUYECTBO TEIJIOThI, BHYTPEHHsISI dHeprus, padora
ra3a, Ko3(QUIMEHT MOJE3HOro JEHCTBUS TEIUIOBOI'O JBUTATElNs; MPH OMUCAHUU IMPABUIBHO TPAKTOBATh
¢u3NyecKuii CMBICIT HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHMsS] W E€IUHUIBl, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAM;

OINMCHIBAaTh W3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCTOJNb3Yysl (PU3MUECKUE BEIWYHMHBL: AJIEKTPUUECKUI 3apsijl, JMEKTPHUECKOE IoJie, HANpsHKEHHOCTh IO,
MOTEHIIMaJ, pa3HOCTh MOTEHLHMAJIOB; IPH ONUCAHWM MPaBWJIBHO TPAKTOBaTh (PU3UYECKUII CMBICI
UCIOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHUS W EIUHUIIBI;, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JaHHYIO
(u3HUECKyI0 BEIMUMHY C IPYTHMH BEINYMHAMY,;

aHAJM3UPOBATh (PU3MUECKUE TPOLIECCHl U SBJICHUS, UCIONbB3YS (U3NUYECKHE 3aKOHBl U MPUHIUIbL:
3aKk0oH BcemupHoro tarorenus, I, II m III 3axonsl HprOTOHA, 3aKOH COXpaHEHMs] MEXAHMYECKOW SHEPIHH,
3aKOH COXpaHEHMs UMITYJIbCa, IPUHIIUIT CYTIEPIIO3ULIMU CHJI, TPUHIIUII PAaBHOIIPABUS UHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CpEIHEH
KUHETHYECKOW SHEPrHMM TEIUIOBOIO JBM)KEHUS MOJEKYJ1 C aOCOJIOTHOM TeMmIepaTypoid, MEepBbIi 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPaHEHUs OJJIEKTPUYECKOro 3apsaa, 3akoH Kynona, mpm 3TOM pasinyarh



CIIOBECHYIO (HOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBUS (TpaHUIlbI, O0JIaCTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIUITBI ACHCTBHUS MAIIUH, TPHOOPOB M TEXHHUECKUX YCTPONCTB; Pa3IUYaTh
YCIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B IIOBCEIHEBHON )KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEI0OBAaHUIO (PU3MUECKUX SBJICHUI U MPOIECCOB C UCIIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH 3TOM (QOpMYyIUpOBaTh Mpoliemy/3anady M TUIOTE3y y4eOHOro
OKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO O00OpYIOBaHUS, MPOBOAUTH ONBIT U
(hOopMyIIMpPOBaTh BBHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUs (PU3NYECKMX BEJIMYUH, MPU ITOM BBIOMPATH
ONTHUMAJIbHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

UCCIIEIOBAaTh 3aBHCHUMOCTH MEXAY (HU3NYECKMMU BEIWYMHAMU C HCIOJIB30BAHUEM TPSMBIX
M3MEPEHUH, P 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJbTATHl MOJYYCHHOH 3aBUCUMOCTH
(bu3NUeCKUX BEJIWYMH B B TaOIUI U rpaUKOB, eIaTh BBIBOJIBI 10 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOmoAaTh mpaBuia Oe30macHOro Tpyda HpHU MPOBEACHUM HCCIENOBAaHUN B paMKax Y4eOHOTro
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENIbCKOH M TPOEKTHOM  JESATENBbHOCTH C  HCIOJIB30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYAOBaHUS;

peuiats pacy€THbBIE 3a/1a4M C SIBHO 33JaHHOW (PU3UYECKON MOJENbI0, UCTIONb3Ys (PU3UYECKUe 3aKOHBI
U TPUHIUIIBI, HA OCHOBE aHAJM3a yCIOBHS 3a/1a4d BHIOMPATh (PU3NYECKYIO MOEIb, BBIACIATh (PU3HUECKUE
BEJIMYMHBI U (OPMYIIBI, HEOOXOMUMBIE sl €€ peIIeHus, MPOBOAUTh PACYEThl M OICHUBATH PEATbHOCTD
MOJTyYSHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUMN
C OTMOPOil Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

WCTIOJB30BATh TPH pEHICHUH Yy4eOHBIX 3aJad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTUU IS
MOKUCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAIMM ¥ NPEJCTABICHUA YYEOHOW M HAYYHO-TIOMYISIPHON
uH(pOpMallUK, TONYYEHHOM W3 PA3NMYHBIX HCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATH IOJIy4aeMYIO
nHpopMaIuo;

MPUBOANTH TMPHUMEPHl BKJIAZA POCCUHCKUX M 3apyOEkKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIOJb30BaTh TEOPETHUUECKUE 3HAaHHA MO (U3UKE B IOBCEIHEBHOW >KM3HM s oOecredeHus
0€30MacHOCTH MpH 0OpalleH!H ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMU, JUIsl COXPaHEHUs 3/I0POBbs U
COOJTIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTe B TpyIIe C BHITOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, INIAHUPOBATH PabOTy TPYIIIIHI,
palMoHANBHO pacHpeAessaTh O0A3aHHOCTU M IUIAHUPOBATh JAEATENBHOCTh B HECTAaHJAPTHBIX CUTYAIHX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] K&KIOT0 U3 YUaCTHUKOB IPYIIIBI B pEIIEHUE paccMaTpUBaeMoi MpoOIeMbl.

K xonmy oOydenus B 11 kiacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)kaTb
C(OPMHPOBAHHOCTH y O0YJAIOIIUXCS YMEHUH:

J€MOHCTPHPOBATh Ha MPUMEpPax poJib U MECTO (PUM3UKH B (OPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHHKH U TEXHOJOIMH, B MIPAKTUYECKOHN JIEATENLHOCTH JIO/IEH,
[IEJIOCTHOCTh ¥ €MHCTBO (pU3MUecKOl KapTHHBI MHPA;

YUUTBHIBATh TPAHHIIBI TPUMEHEHUS W3YYEHHBIX (U3NUYCCKUX MOJENCH: TOYCUHBIH DIIEKTPHUYECKHUM
3apsil, Iyd CBeTa, TOUCUHBIM UCTOUYHUK CBETA, sIEPHAs MOJENb aToMa, HYKJIOHHAsi MOJETb aTOMHOTO sipa
IpU pelIeHnn PU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3MUECKHE SBJICHHS (MPOIECChI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHU M KBAHTOBOW (DM3HKHU: AIIEKTPHUYECKAsl POBOJIUMOCTD, TEIIJIOBOE, CBETOBOE, XHMUYIECKOE,
MarHuTHOE JIEHCTBHS TOKa, B3aUMOJEHCTBHE MAarHUTOB, OSJEKTPOMArHUTHAs WHIYKIHS, JeHCTBUE
MarHUTHOTO T0JI HAa MPOBOJAHUK C TOKOM M JIBWXKYIIMUCS 3apsij, dJEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpPaKeHHE, IMpeloMIIeHHe, UHTeppepeHuus, Audpakuus u
MoJIIpu3alusl CBeTa, Jucrepcusi cBera, (GoTtodnexTpuueckuil agpdext (hororddekrt), cBeTOBOE NaBICHHE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOa, ECTECTBEHHASI M HCKYCCTBEHHAs paIMOAKTHBHOCTD;



ONMCBHIBATh  M3y4YEHHbIE CBOMCTBAa  BelleCTBA  (QJIEKTPUYECKUE, MAarHUTHbIE, OINTHYECKUE,
UIEKTPUUECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) U DJIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), UCIOIb3Ys
¢u3nuecKkre BENUYMHBL: JCKTPUYECKUNA 3apsijl, CHJIa TOKa, SJIEKTPUYECKOE HAINpsDKEHUE, 3JIEKTPUYECKOe
CONMPOTUBJICHUEC, PA3HOCTHb IMOTCHLMUAJIOB, 3JICKTPOABMXKYIIAdA CHJIA, pa60Ta TOKa, MHAYKIOUA MArHuTHOIO
nojisi, cuia Amnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPIUs JIEKTPUUECKOr0 U MAarHUTHOTO
IoJIe, mepuoJ M yacToTa KojeOaHMi B KosiebaTelnbHOM KOHTYpe, 3apsii W CHja TOKa B IIpolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHMH, (POKYCHOE pacCTOSHHE M ONTHYECKas CHUjia JIMH3BI, PH
OIMMMCAHUHN TMPAaBHUIIbHO TPAKTOBATbH (1)I/ISI/II-ICCKI/II‘/1 CMBICJI HCIIOJIB3YEMbIX BCIWYMUH, HUX 0003HAYEHHUST U
€IMHUIIBI, YKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

OIMCHIBATh M3Y4YEHHBbIE KBAHTOBBIE SBJIEHHUS M IIPOLECCHI, HCIOJIb3YsA (PU3NUECKUE BEIMUUHBL:
CKOPOCTD 3JICKTPOMAruuTHBLIX BOJIH, JJIMHA BOJIHBI U 4YaCTOTa CBCTA, SHCPIrusd U UMITYJIbC q)OTOHa, nepuon
nojrypaciaga, SHEprusga CBA3W aATOMHBIX AACP, IMIPU OIMMCAHHUU IMPABUJIBHO TPAKTOBATbH (1)1/131/1%01(1/1171 CMbICJI
UCIOJIb3yEeMbIX BEIMYMH, UX OOO3HAUCHMsI M EIUHMIbI, YKa3bIBaTb (OPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
(bU3NYECKyI0 BEIMUMHY C APYTMMHU BEIMYMHAMU, BBIYUCIISATH 3HaYEHNE (PU3HMUECKON BETUYHMHBI;

AHAJIIU3UPOBATH (1)I/ISI/I‘I€CKI/IG MMpoHeCCbl U ABJICHUA, HCIIOJIb3YsA CI)I/ISI/I‘-ICCKI/IG 3aKOHbI W TPHUHIUIIBI:
3akoH OMma, 3aKOHBI IOCJIEI0BATEIbHOIO U MapajlyIebHOIO COEAMHEHMsI IPOBOJHUKOB, 3aKOH JIKOymsi—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH HPSIMOJIMHEHHOIO pacHpoCTpaHEHUs CBETa, 3aKOHbI
OTPa)KEHMsI CBETa, 3aKOHBI MpPEJOMJICHUS CBeTa, ypaBHeHHE OMHIUTeHHa a1 ¢orodddekra, 3aKoH
COXPAHEHHUs SHEPIUH, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXPAaHEHHs MaccoBOI0 4HCIa, IocTysaTel bopa, 3aKOH paJuoakTHBHOIO paclnaja, Mpu ATOM pa3inyaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXEHHME W YyCJOBUs (TpaHMIbI, 00JacTi)
IPUMEHUMOCTH;

OIIPCACIIATh HAITIPABJICHHUEC BEKTOPA MHAYKIWHW MAaroHuTHOTO ITOJIA IMPOBOJHHUKA C TOKOM, CHJIBI AMHepa
u cuiibl JlopeHna;

CTPOUTH M OMMCHIBATh H300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEI0BAHNIO0 (PU3UUECKUX SIBIICHUH U MTPOLECCOB C MCIOJIb30BAaHUEM
NOpSIMBIX U KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MPOOJeMy/3aqady M THUIIOTE3Y y4eOHOTO
SKCIIEPUMEHTa, COOUpPAaTh YCTAaHOBKY M3 MPEIOKEHHOIO O00OpYyAOBaHHSA, NPOBOAUTH OMNBIT H
(bopMyIMpOBATH BBIBOAKI;

OCYILIECTBIISATh MpPsSMble U KOCBEHHbIE H3MEpEHHUs (U3NYECKHX BEJIMYUH, MPU ITOM BHIOMpATH
OINTUMAaNbHEIN cr10co0 HU3MCPCHUA U UCITOJIB30BATh U3BCCTHBIC MCTOABI OLICHKH HOFpGIHHOCTCfI I/ISMepeHI/II\/JI;

uccijaeaoBarb 3aBUCUMOCTH (1)I/ISI/I‘JGCKI/IX BCJIMYHH C MCIIOJIB30BAHUCM IIPAMBIX I/ISMepeHI/Iﬁi Ipu 3TOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTaThl MOJYyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIHYUH B
BUie TabIuIl U TpadUKOB, 1€1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

coOmroaarh mpaBuia Oe30macHOro TpyJda MHpU TMPOBEAECHUU HCCIENOBaHUM B paMKax ydeOHOTro
SKCIIEPUMEHTa,  y4eOHO-UCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  MCIOJIb30BAaHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1JaOOPaTOPHOr0 00OPYAOBaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UYECKON MOJEINbI0, UCHOb3Yd (PU3NUECKUE 3aKOHBI
W IIPUHIOMIIBI, HA OCHOBEC aHaJIM3a YCJIOBUSA 3aJadu BBI6I/IpaTI) (bmnqecxy}o MOJ€CJIb, BBIJICIIATH (bHSH‘IeCKI/Ie
BEJIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHUs, NMPOBOJUTH PACUETHl U OIEHUBATh PEaJbHOCTH
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PACCyKIECHUI
C ONOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS;

HCIIOJIB30BAaTh IIpHU PCUHICHUH y‘-Ie6HI)IX 3a1a4 COBPEMCHHBIC I/IH(bOpMaI_[I/IOHHI)Ie TEXHOJIOTUHU JId
MIOUCKA, CTPYKTYPHPOBAHHUS, HWHTEpHpETAllMM M TPEACTaBICHUS Y4YeOHOH U HayYHO-TIOMYJISIPHON
uHpOpMalUY, TOJXYYEHHOW U3 pa3NUYHBIX MCTOYHMKOB, KPUTHYECKH aHAIM3MPOBATH MOJIY4aeMYIO
uH(pOpMalLHIo;

OOBSACHATH MPUHLIMIIBI AEUCTBUS MALIUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBUS
nx 0e301acHOro MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;



MPUBOJIUTH MPHUMEPHI BKJIaZa POCCUICKUX U 3apyOekHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCTIOJb30BAaTh TEOPETHUUECKUE 3HAaHUSA N0 (U3UKE B TOBCEIHEBHOW >KM3HM s oOecredeHus
0€30MacHOCTH MpH 0OpaIeHNH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPONCTBAMU, JIJIsl COXPAaHEHHS 3710POBbS U
COOJTIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKaloIIeH cpefie;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPYyMIIbI,
palMoOHANBHO pacpeAessaTh 00S3aHHOCTH M IUIAHHPOBATH JEATEILHOCTh B HECTAHIAPTHBIX CHTYalMsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIIEI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
bubnuorexa [JOK
1.1 o 2
W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUS 0 0 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnnoreka IIOK
2.1 K
HHeMatia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.2 7
Auraniica 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUS] B MEXaHUK 6 1 1 bubmiorexa LIOK
' OHPT COXpATE © © https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 10 1 0
OCHOBEI TEpMOHHAMHKH https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bu6muoreka [JOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. QJIEKTPOJANHAMUKA



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

bu6nuoreka [IOK

4.1 1 1
MeKTpOCTaTHI 0 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 1 0 bubmuorexa [JOK
' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 3 3
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kounrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
MaruautHoe nose. IeKTpOMarHuTHas bubnmnorexka HOK
1.1 11 1 3
WHTYKIIAS https://m.edsoo0.ru/7f41c97c
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkne U 3IeKTPOMATrHUTHBIE 9 0 1 bubnmnorexka [HOK
' KoseGaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKne U 31€KTPOMATrHUTHBIE 5 1 0 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
2.3 10 0 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Pa3nen 3. OCHOBBI CIIEITMAJIbBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OCHOBBI CTICITHATBHOM TEOPUH 4 1 0 but6mmoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmmorexa LIOK
4.1 DeMEeHThI KBAaHTOBOW ONTHUKH 6 0 0 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [IOK
4.2 4
Ctpoetiite atoMa 0 0 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 AATOMHOE 51pO > 0 0 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
bubmnoreka IIOK
A 7 1
) DeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 0 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 7
Pa3nen 6. OBOBIIAIOUIEE TIOBTOPEHUE
bu6nuoreka [IOK
6.1 4 0 0
Obobmaioutee nosTopere https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MNOYPOYHOE IIVNIAHUPOBAHHUE
10 KJIACC
Ne KoymmuecTso yacos Hara DJIeKTPOHHBbIE HH(POBBIE
Tema ypoka
n/m Bcero Kontposabubie IIpakTuueckme HU3y4deHHs:  oOpa3oBaTesibHbIE
padoThbI padoTbI pecypcbl



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

®dusuka — Hayka o npupoje. Hayunsie

bu6mmoreka [IOK

! METO/IbI IIO3HAHKS OKPY/KAOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gpusuku B hopMUpOBaHUU
2 COBPEMEHHOM (El)ayqﬂoﬁ K(gpsnmi MUpA, B Bubmorexa LIOK
y . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeIbHOCTH JII0IeH
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MexaHquCKomI)[:[BHmeHHﬂ. [Tepemerienue Bubmorexa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
4 PaBHOMEpHOE MPAMONIMHENHOE TBUKECHHE Bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE bubnnoreka [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majienue. Y CKopeHue bubnuorexa [JOK
cBOOOIHOrO MageHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonnneiinoe nnxenue. J{BuxeHne bubnuoreka [IOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHumMn otHOCUTENBHOCTH ["anunes.
8 I/IiepLLIIHaJILHLIe cucreMsl orcuera. [lepsiii bubmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpuHuun cynepno3unuu
9 cwt. Bropoii 3akon HIIjIOTI;Ha 11?;1;-1[ P ) bubmorexa [JOK
B https://m.edsoo.ru/ff0c3be8
MaTepUabHON TOYKU
10 Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX bubnnorexka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUpPHOTO TsroreHus. Cuna bubnmnoreka [JOK
11
TsokecTH. [lepBas kocMHuueckas CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cuna ynpyrocti. 3axon I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
13 Cwuia tpenust. Koaddunment tpenus. Cuia bubnuorexa [JOK



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

COIIPOTUBJICHUS ITPU ABUKCHUU TCJIa B
KHUAKOCTHU HUJIM Ira3c

HOCTyrIaTeJ'H:HOG " BpallaTCJIbHOC IBUKCHHUC
a0COJIFOTHO TBépI[OFO Teaa. MOMEHT CHUIBI.

https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK

14 [Tnedo cuitbl. YcioBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepUalIbHBIX TOYEK. MMIynbC cuibl. 3akoH bubnuorexa [JOK
COXpaHEHHsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGora u mourHOCTh cuibl. Kunernueckas
16 SHEPrus MarepuaibHOi Touku. Teopema 00 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KWHETHYECKOI SHepTrun
ITorenmanesHas sueprus. [loreHunanbHas
17 SHEpPrus yrnpyro aeGopMupoBaHHON bubnnoreka [JOK
npyXuHbL. [loTeHIaabpHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMIH
[ToTennuanpHbIe U HETIOTEHIIUATBLHBIE CHIIBI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
18 I/I3MCH§HI/ICM MexaHqu(IZIKOfI SHEPTUU Brbmiorexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHHUS
MEXaHUYEeCKON YHEPTUH
JlaGopaTtopHas paborta «VccinenoBanue CBs3H
19 paboTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPruM TeJla Ha MIPUMEPE PaCTIKESHHS
PE3UHOBOTO KIyTa»
Kontponbnast pabora mo teme «Kunemaruka.
20 JII/IHaII:\)/II/IKa. BaEOHBI COXpaHECHHS B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubnmoreka [JOK

KMHETUYECKOI Teopru. bpoyHOBCKOE

https://m.edsoo.ru/ffO0c4dc?



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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nswkenue. Auddysus

XapaKTep JABWXKCHUSA U BSaHMOHeﬁCTBHH

22 YyacTUl BeuiecTBa. Monienu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl
93 Macca monekyn. KonuuecTBo BemecTsa.
ITocrosinHast ABorazipo
24 TermoBoe paBHOBecue. TemnepaTrypa u e€
nsmepenue. llkana remneparyp Llenscus
o5 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak Mepa cpeaHein
26 KMHETUYECKOU SHCPIsI/II/IyII[)BI/I)KeHI/I}IpMOJ'II)eKYH. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c511e
VpaBuenue MenneneeBa-Kianeiipona
27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccrneqoBanue
28 3aBUCHMOCTHU MEXIY NapaMeTpamMmu
COCTOSIHHSI Pa3pEeKEHHOTO ra3ay
N3onpoueccel B MaeaIbHOM ra3e u ux bubnmnorexa [JOK
29
rpaduyeckoe mpeacTaBlIeHHE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEprus TepMOAMHAMUYECKOU
30 CHUCTEMBI M CTIOCOOBI €€ U3MEHEHUS. bubnuotexa [JOK
KonuuecTBo TemoTsl u paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UJI€ATBHOTO Ta3a
31 Buasl Tenonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.
32 Ki[)J'II/ILIeCTBO TETJIOTHI IPU Tnelnnonepenaqe. Bu6miorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriecc
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubmuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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34 HeoGpaTtumocTh npoieccoB B IpUpoe. bubnuoreka [IOK
Bropoii 3aKk0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreust u KII/ TernmoBoit bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTUYeCcKHe MPOoOIeMbl TEIUIOHEPTETHKI
38 O6o06maromuii ypok «MonekyspHas bubmuorexa [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHast pabora o Teme
39 «MonpeKmepHI;a ¢u3uka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bu6mmoreka [IOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAS M OTHOCUTEIbHAS BIAXKHOCTh bubnnoreka [JOK
BO31yXxa. HackimeHHsbIi# map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimueckue u
42 aMmopdHbIe Tela. AHU30TPOIIHS CBOMCTB bubnuotexa [JOK
KpHCTa/UIOB. JKHIKHEe KpHCTaLTbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KkpuctayuM3anus. Y ienbHas bubnnorexka [JOK
TerioTa riasieHus. Cyonmumanus https://m.edso0.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHeHHe TELIOBOrO banaica https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Tea. DIEKTPUIECKUH 3aps. bubnmnoreka [JOK
JIBa BUIa DIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHUKY, TUAIEKTPUKHA U
46 H(?HYHI))IOBOHHP?KH. 3an§H COXPaHCHHUS bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsia
47 BsaumopeiictBue 3apsaa0B. 3akoH Kynona. bubmuoreka [IOK

TodeuHbIN ANEKTPUUECKUN 3apsiT

https://m.edsoo.ru/ffOc6ced
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Hanpssk€HHOCTB IEKTPUUECKOTO MOJIA.

48 [IpuHIMT Cymeprno3uIuu ICKTPUIECKUX Bu6morexa LIOK
o . https://m.edsoo.ru/ffOc6df2
nosiel. JInaum HanpsKEHHOCTH

49 PaboTa cui1 371eKTpOoCTaTHUECKOTO MOJIS. bubnuorexa [JOK
[Moteniuain. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 3HI:3KTpI([)0TaTquI<[:K0M HOIJ)Ie. bubmmorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTb
" bubnuorexa [JOK

>1 ueKTposMKocTs. Korercatop https://m.edsoo.ru/ff0c7126

59 DNEeKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHJIeHcaTopa"

[IpuHumMI nelcTBUSA U IPUMEHEHNE

54 KOH/JIEHCATOPOB, KOMMMPOBAIBHOTO ammapara,
CTpyIHOTO MpUHTEpa. DIEKTpOoCcTaTUIeCcKast
3amuTa. 3a3eMJIeHHE AIEKTPOIprOopoB
DIIEKTPUUECKHI TOK, YCIOBHS €0

55 cymectBoBaHus. [locrosunbiii Tok. Cuia
toka. Hanpsixenue. ConpoTusienue. 3aKoH
Owma s yyacTka IenH
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMENIAaHHOE COEIMHEHNE ITPOBOTHUKOB. bu6mmorexa [IOK
JlabopatopHnast pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOBY

57 PaGota 1 MOIITHOCTB AMEKTPUYECKOTO TOKA. bubnnorexka [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma I[Hil MOJIHOU (3aMKHYTOM) Bumorexa LIOK

58 anekTpuueckoi nenu. Kopotkoe 3ambikaHue.

JlaGopatopHas pabota «3mepenue D/1C

https://m.edsoo.ru/ff0c7ae0
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HNCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS

DneKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COTPOTHUBIICHUS

59 METAIIJIOB OT TEMITEPaTYPHI.
CBepXInpoBOAUMOCTh
60 DJeKTpUYeCcKuii TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB
[ToynpoBoTHUKH, UX COOCTBEHHAS U
61 npnl\}/IleTfHaa ?IpOBO)II/IMOCTB. CsaoiicTBa p—Nn- Bubmiorexa LIOK
https://m.edsoo.ru/ffOc84ae
nepexoza. [1oaynpoBoJHUKOBBIE TPHOOPHI
DNEKTPUUECKHUIA TOK B paCTBOPaX H
62 paciiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOTUTHYECCKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DNEeKTpHUYSCKHIA T?K B raszax. ) BuGmiorexa [IOK
63 CaMOCTOSATETHHBIA U HECAMOCTOSITSILHBIH
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1naszma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 HpaKTIlz‘{eCKOC HpI/l:MeHSHI/Ie.}{_[szI/IJIa bubmorexa IOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTU
. bu6nmoreka [JOK
65 O06006mmanmui ypok «IeKTPOInHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «nektpocratuka. [locTostHHBIN bubnuorexa [JOK
9JIEKTPUUECKUI TOK. TOKH B pa3InIHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepsubiit ypok. KonTposibHas pabora no bubnnorexka [JOK
Teme "DIeKTpoanHaMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0o01Iaronuii ypok mno bubmuoreka [IOK

TtemaM 10 kiacca

https://m.edsoo.ru/ffO0c8f6c
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OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KJIACC
N KoaunvecTno yacos Tara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
ITocTossHHBIC MATHUTHI U UX
B3auMo/ieiicTBue. MaruutHoe noJie. Bektop bu6mmoreka [IOK
. . 1 0 0
MarHUTHOW MHAYKIMH. JINHUU MarHUTHOM https://m.edsoo0.ru/ff0c9778
WHIYKIAH
MarHuTHO€ 1moJjie MPOBOJHUKA C TOKOM.
OmnbIT DpcTena. BS:)HMOieﬁCTBHe 1 0 0 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabora «3yuenue 1 0 1 bubnuorexa [JOK
MarHUTHOTO TIOJISI KaTYIIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJIHUK C
tokoM. Cunia Amnepa. JlabopatopHas pabora 1 0 1 bubnnorexka [JOK
«HccnenoBanue AeHCTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
eliCTBME MarHUTHOTO TTOJIS Ha
ILI[Bmemy}ocsI 3apspKeHHYI0 Yactuiry. Crra 1 0 0 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. PaGora cunsl Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok
BeKTOpa MarHUTHOM uuaykuuu. IJC 1 0 0
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes
JlaGopatopHas pabota «/ccnenoBanue 1 0 1 bubmuoreka [IOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUM https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUH. 1 0 0 bu6mmoreka [IOK

OJIC caMOMHAYKIIUHA. DHEPTUS MAarHUTHOTO

https://m.edsoo.ru/ff0ca600



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

IOJISI KaTyHIKKU C TOKOM. 9H€KTpOMaFHI/ITHOG
I10JIC

TexHuuyeckue yCTpoiCcTBa U UX IPUMEHEHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,

o AJIEKTPOJIBUTATEINb, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb

10 O6o06maromuii ypok «MarHuTHOE ToJIe. bu6mmoreka [IOK
DJIEKTPOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82

11 KonTtponpHast pabora o Teme «MaruHutHoe bubnnorexa [JOK
nose. DISKTPOMArHUTHAS MHIYKIHS https://m.edsoo.ru/ff0cad58
CB000THBIC MEXaHUYECKHUE KOJICOaHMUSI.

12 lMapmonnueckue konedanus. YpaBHeHUE bubnnorexa [JOK
rapMOHHYECKUX KoyieOanwuii. [IpeBpamienne https://m.edsoo.ru/ffOcaf06
SHEPrUU
JlaGopaTtopHnas pabora «McciaenoBanue

13 3aBUCHUMOCTH TIEPHO/1a MAJTBIX KOJIeOaHUM
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

KoneGarenbHblil koHTYp. CBOOOJHBIE
3JICKTPOMarHUTHBIC KOJICOAHHS B UACATBHOM

14 KOJ'IC6I;T€J'II>HOM KOHTYpE. AHaJIOTUsI MEXTY Brbmiorexa LIOK

https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U 3JIEKTPOMArHATHBIMHU
KOJICOaHHSIMHU
®opmyna Tomcona. 3aKoH COXpaHEHUS
15 3HCI;‘)1“I?I]I/I B HUACAILHOM KOJ‘ICGaTIe)J'ILHOM bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBnenue o 3aTyxarONMX KOJIeOaHUIX.

16 BrinykeHHBIE MEXaHUYECKUE KOICOaHMSI. bubmuorexa [JOK
Pe3onanc. BeiHyX/1eHHBIE https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIC KOJIEOaHUs

17 [lepemennslii Tok. CUHYCOUJANbHBIN bubnuoreka [IOK
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[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO
TOKa. AMIUIUTYJHOE U IEUCTBYIOILIEE
3HA4YECHME CUJIBI TOKA U HAIIPSKECHUS

https://m.edsoo.ru/ffOchd34

Tpanchopmarop. [IpousBoacTso, nepenava u

18 noTpeOIeHNE IIEKTPUIECKON SHEPTUU
VY CeTpolCTBO U TPAKTUYECKOE TPUMEHEHUE
19 BJIeIprI/I‘ICCKOFOPSBOHKa reHepzTopa bubmmorexa LIOK
" https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJIOTUYECKUE PUCKH TPHU TIPOU3BOJICTBE
20 ANEKTpOodHEpruu. KynbTypa ucmnonb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
MexaHu4ecKHue BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [JOK
pacnpoCcTpaHeHHsI U JJTHHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Toniepeunblie 1 MPOIOILHBIE BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmnoreka [JOK
ckopocTb. [1Ikana 1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI PATUOCBSI3U M TEJICBUICHHUS.
PazButue cpencts cBs3u. Panguonokamms
bu6mmorexa [IOK
25 Kontponbnast padota «Konebanust 1 BOJIHBDY https://m.eds0o.ru/ff0cc6fe
[IpsmonuHeitHOE pacipocTpaHEHHE CBETa B
26 0;HoponH0171 cpeﬂi. T(I))qquI{)LIIZ HCTOYHHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 HOI():TpOCHI/Ie n300pakeHuii B EJIOCKOM bubmorexa IOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
28 [Ipenomnenue ceta. [lonHOEe BHyTpEeHHEE bubmuorexa [JOK

oTpaxxeHue. [IpeaenbHbIi yroa noJHoro

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHETO OTPAXKEHUS

JlabopaTtopHas paborta «3mepeHue

bu6mmoreka [IOK

29 1oKazareJss MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 dopmyia TOHII)COﬁ JIMH3BI. gBeaneHHe Bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHnas pabota «lccrnenoBanme
CBOMCTB M300paKEHUH B IMH3AX)
Hucnepcus cBeta. CloKHBIN cocTaB 6€10r0
32 cera. L[Ber. JlabopaTopHas pabora
«Habmonenne nucnepcun cBeTay
33 Hurtepdepennus cBera. {udpakmus ceera. bubnnoreka [JOK
JudpakiinonHas pemérka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpUOOPHI U YCTPOMCTBA U
YCIIOBHS UX 0€3011acHOTO IPUMEHEHUS
['paHuUIbI MPUMEHHUMOCTH KJIACCHUYECKOM
36 MI;X&HEKI/I. li)_IOCTYJ'IaTBI CHEIHAIbHON Teopun Bubmiorexa LIOK
https://m.edsoo.ru/ffOcf862
OTHOCUTEIIbHOCTH
37 OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH. bubnuotexa [JOK
3amejicHre BPEMEHHU M COKPAIIeHNE JITTHHBI https://m.edsoo.ru/ffOcfa4?2
DHeprus v UMIYIbC PENITUBUCTCKOM
38 '—IaCTFI)/IHBI. CBS[SLyMaC(I:)I)I C DHEpruen u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS ITOKOS
KonTtponbHas padora «Ontuka. OCHOBBI bubnuorexa [IOK
39 .
CHEIUAILHON T€OPUHU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. Dueprus u bubnnorexa [JOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue Gotodddexra. bubmuorexa [JOK
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Ompitel A. I'. CrosieToBa

https://m.edsoo.ru/ffOcffc4

3akonsl poTodrpdekra. YpaBHeHUE

. - bu6mmoreka [IOK
42 OitHmreiHa 11 hotodddexra. «KpacHas https://m.edsoo.ru/ffod015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onwitsl [1. H. JleGenena. bubnmoreka [JOK
XuMHYECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
44 npuMeHeHue: GoTo3JIeMeHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6mmoreka [IOK
KBaHTOBOM ONTHKI» https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pe3§p(1)opﬂa 10 PACCESTHUIO O-9aCTHII. bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHast Moenb aToMa
bu6mmorexa [IOK
41 Hocrynart bopa https://m.edsoo.ru/ffOdOafa
H3nydenue u noryomenne GOTOHOB MPU
48 nepey;one aToMa C ozlzliloro y(f)OBHfl 3H6}I))1“I/II/I bubmmoreia LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunsl cnektpos
BosHOBBIE cBOMCTBA yacThll. BonHeI e
bpoiinsa. KopnyckynsipHO-BOJIHOBOMI bubnuoreka [IOK
49
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy9CHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
50 Pe3el;q)opﬂ1: rf[o OTIpe/ICTICHUIO COCTaBa BuGmiorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TYICHHUS
CsoiicTBa anb(a-, 6era-, raMma-U3Iy4eHuUs.
51 Brnusinue pagnoakTUBHOCTH Ha JKUBBIE
OpTaHU3MBI
59 OTKpBITHE TPOTOHA U HEUTPOHA. M30TOMBI. bubmuorexa [JOK

Anbda-pacnian. INeKTPOHHBINA U

https://m.edsoo.ru/ff0d1162
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53

54

55

56

MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JIyueHHe

OHeprusi CBA3U HYKJIOHOB B sJipe. SnepHbie
peakuuu. SnepHsbiii peakrop. [Ipobdiaemsi,
NEPCIIEKTUBBI, IKOJIOTUYECKNUE ACTIEKTHI
AIEPHOU SHEPrETUKH

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HabIIOIeHUs U
PErUCTPALIMK 3JIEMEHTAPHBIX YACTHII.
Kpymslii ctonn «®yHIaMeHTalIbHbIE
B3auMoelicTBrs. EquHCTBO u3ndeckon
KapTUHBI MUPa»

Bun 3B€3nnoro neb6a. Co3Besaus, sipkue

3BE3/1bl, INIAHETHI, UX BUIMMOE JIBHKEHHE.
Conreunas cucrema

Connue. ConHeuHass akTUBHOCTB. MIcTouHMK
sHepruu CosHua U 3BE37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/IBI, MX OCHOBHBIE XapaKTEPUCTHKH.
3BE371BI ITIABHOM MOCIIE0BATEILHOCTH.
BuytpenHnee crpoenue 38€31. CoBpeMeHHbIE
NPEACTaBICHUS O MPOUCXOKICHUU U
sBosroru CosHIA U 3BE3]T

58

Mueunsiii [Iyre — Hama ["anakTuka.
IMTonoxxenne u nemxenne ConHIIa B
lNanakruxke. 'anaktuku. YEpHbIE NBIPHI B
Apax rajJaKkTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

60

Hepemiennsie mpoGiieMbl aCTPOHOMUU

61

KonTtponbHas pabota «1neMeHTHI
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ACTPOHOMMH U acTPOPUIUKI»

62

63

O6o06matromuii ypok. Poib ¢pusuku n
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON M STHYSCKON
cdepax AesITeNLHOCTH YeIIOBEKA

O6o6matomuii ypok. Poibs u mecto Gpusuku

U aCTPOHOMHUU B COBPEMEHHON HAyYHOM
KapTHUHE MHUpa

64

O6o6maromuii ypok. Pons ¢puzndeckoit
Teopur B (POPMUPOBAHHUH TTPEIICTABICHHUH O
bu3ryecKoit KapTHHE MHpa

65

O6o6maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B O0IIEM PSIY COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBJIeHI/Iﬁ (6]
HpUpoIe

66

67

PesepBHBI ypok. MarHuTHOE 10JIE.
DNeKTpOMarHuTHas MHIAYKIINS

PesepBHblil ypok. Ontuka. OCHOBBI
CIELHATIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usuka.
DJIeMEHTHI aCTPOHOMUU U aCTPOPHUIUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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