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IMNOACHUTEJIBHASA 3AITMCKA

[Iporpamma mo ¢u3mke 6a30BOTO YPOBHS Ha YPOBHE CpeIHEro ooimero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKCHHH M TpeOOBaHWU K pe3yJbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOW IMPOTpaMMBI,
npezacrasieHHbix B @I'OC COO, a takke ¢ yueToM ¢eaepanbHoil paboueil mporpaMMbl BOCIHTAHUS U
KOHIIETIMK IIpernojaBanus yueOHoro npeamera «Pusnkay» B 00pa3oBaresnbHbIX opranuzanusax Poccuiickoit
Deneparun, peaan3yonnX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Copneprxanue mporpaMmsl 1o (U3MKE HAIPABICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHHBI
mupa obyyaromuxcs 10—11 knaccoB mpu o0ydyeHun UX Qu3uKe Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeIbHOCTHOTO moxaxona. Ilporpamma mo ¢usuke coorBercTtByeT TpeboBanmsiv PI'OC COO «
IUIAHUPYEMbIM JINYHOCTHBIM, IPEIMETHBIM M METalpeIMETHbIM pe3yjlbTaTaM oOydeHHus, a TakKe
YYUTBIBAET HEOOXOAWMOCTh peaU3alli MEXKIPEIMETHBIX CBf3e (U3UKH C E€CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU IperMeTaMu. B Hell onpenensioTcsi OCHOBHbIE LENHM HM3y4eHUs (U3UKU Ha YPOBHE CPEIHEro
o0miero o0Opa3oBaHus, INIAHUPYEMbIE PE3YIIbTAaThl OCBOCHHS Kypca (DU3HMKH: JIMYHOCTHBIEC, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢pu3MKe BKIIOYAET:

® [UIAHUpYEMBbIE pe3yJbTaThl OCBOCHHMA Kypca (u3ukum Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pusukay 1o rogam o0y4yeHusl.

dusmka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPOAbI, BBICTYIAs B KAUeCTBE YU€OHOIo MpeaMera
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJAJ B CHCTeMY 3HaHUN 00 okpyxatomeMm Mmupe. IIkompHBIN Kypc
(GU3UKN — CUCTEMOOOpa3yIOIUI /1151 €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOIbKY (pusnueckue
3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH, Ononoruei, pusmueckoit reorpadueii
u actpoHoMueil. Mcrnonb3oBaHue U aKTUBHOE NpPUMEHEHUE (PU3MUECKUX 3HAHUM OmpeaessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TOJTYYCHUS
HOBBIX MaTepHalloB C 3aJaHHBIMU CBOWCTBaMM U Apyrux. M3yuenue (u3nku BHOCUT OCHOBHOM BKJIaj B
(opMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa 00y4aroumxcs, B popMUpoBaHUE YMEHUN TPUMEHSITh
HaYYHbII METO/] TO3HAHUS [TPY BHIMIOJHEHUH UMHU Y4€OHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3MKu Ui YpOBHS CPEAHEro OOIIEro 00pa30BaHUs MOJIOKEH pAJl UICH, KOTOpbIe
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEN KypC SIBISIETCS JOTMUECKH 3aBEPUICHHBIM, OH COJEPKUT
MaTepHal U3 BCeX pa3ziesioB (PU3MKH, BKIOYAET KaK BOIPOCH! KIACCHUECKOI, TaK M COBPEMEHHON (PU3HUKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM C HeH Marepual Kypca (U3MKH OOBEIWHEH BOKpYT
¢usnueckux Teopuil. Bexymum B kypce ABnseTcss pOpMHUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U MOJIE.

Hoes cymanumapuszayuu. E€ peanuzanus npeamnonaraeT UCIoJIb30BaHUE T'YMaHUTApHOTO MOTEHIMAalIa
¢u3nyecKkol HaykH, OCMBICICHHME CBSI3U pa3BUTHUA (QU3MKU C pa3BUTHEM OOIIECTBA, a TaKke ¢
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonou nanpaenennocmu. Kypc QU3MKHM MpearnosaraeT 3HaKOMCTBO C IIMPOKUM KPYroM
TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozcusayuu peannsyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpPKaHUS, MOCBSIICHHBIX
9KOJIOTHYECKUM MIpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C Pa3BUTHUEM TEXHHUKHM U TEXHOJOTHH, a
TaKKe 00CYKAeHHs MPoOJIeM parlMOHaILHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30IMacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpEJHEro oOIIero oOpa3oBaHMs SBISIOTCS
¢duznueckue teopun (hopMUpOBaHKE MPEACTABICHUN O CTPYKType MOCTpOeHUs (HU3NUYECKO Teopuu, posin
(GyHAaMEHTANbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O NPUPOJAE, TpaHUIAX
IPUMEHUMOCTH TEOPUH, 171l OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTeMHO-IETENbHOCTHBI MOAX0A B Kypce (U3MKHU pealu3yercss Mpexkae BCEero 3a CueT
OpraHM3aIK SKCIIEPUMEHTAIBHON JesTenbHOCTH oOydatomuxcs. g 6a30Boro ypoBHSI Kypca (U3MKH —
9TO HUCIOJIb30BAHUE CHUCTEMBI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaOOpaTOPHBIX padoT,
KOTOpBIE B IporpamMme 1o (usuke oO0beIuHEHbl B OOUIMI CIHUCOK YYEHHMYECKUX MPAKTUYECKUX padoT.
Boienenne B yka3zaHHOM IiepedyHe J1a0OpaTOpHbIX padOT, MPOBOJUMBIX JUISI KOHTPOJIS M OIICHKH,
OCYIIECTBIISIETCS YYaCTHHKaMHM 0Opa30BaTEIbHOTO Ipollecca UCXOAS M3 OCOOCHHOCTEHM IUIAaHMPOBAHUS U
ocHamieHus: kabunera ¢usuku. Ilpu 3ToM oOecneumBaeTcs OBJAJACHHE OOYYAIOUIUMUCS YMEHUSIMHU
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NPOBOJUTh KOCBEHHBIE W3MEPEHUS, MCCICJOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U MOCTAaHOBKY
OIIBITOB MO MPOBEPKE NPEATOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yaeNnseTCsl PELIEHUIO PAcUCTHBIX M KayecTBEHHBIX 3azad. [lpu stom i
pacuCTHBIX 3a7jad MPUOPUTETOM SIBIISIFOTCA 337a4Ml C SIBHO 33aJJaHHOM (PM3MYECKON MOAEIbIO, TO3BOJISIOIINE
NPUMEHSTh U3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OHOTO pasjelia Kypca, TaK ¥ HHTEIpUpYsl 3HAHUS
U3 pa3HbIX pasnenoB. [l KayecTBEHHBIX 3aJad IPUOPUTETOM SBISIOTCS 3alaHus Ha OObACHEHHE
npoTeKaHus (GU3NYECKUX SBICHHUNA U MPOLECCOB B OKPYXKAIOIIEH XKU3HU, TpeOyrome BbIOopa (pU3NIECKOM
MOJIENIU JIJIsl CUTYalluy IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO k MarepHallbHO-TEXHUYECKOMY OOECIICUYCHUIO
y4eOHOro mporecca 6a30Bblii ypoBeHb Kypca (U3UKHM Ha YpOBHE CpellHEro oo0ero oOpa3oBaHus JOJKEH
U3y4aTbCs B YCJIOBUSAX MPEIMETHOr0 KaOuHeTa (PM3MKM WM B YCIOBHUAX HMHTETPHPOBAHHOTO KaOHMHETa
IPEIMETOB €CTECTBEHHO-HAY4YHOro 1MKIa. B kabuHere (pu3MKu 10KHO ObITH HEOOX0AMMOE J1abopaTOpHOe
000pyI0BaHUE JJISl BBITIOJIHEHUS YKa3aHHBIX B IPOTrpaMMe Mo (PU3MKE YUCHHUECKUX MPAKTHUYECKUX paboT U
JIEMOHCTPaLlMOHHOE 000PYAOBaHHE.

JlemoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCSI B COOTBETCTBHHM C TNPHHLIUIIOM MHHHUMAJIBHOM
JIOCTATOYHOCTH M 00ECHeYuBaeT IOCTAaHOBKY IEPEUUCIEHHBIX B NpOrpaMMe Mo (QU3MKEe KIIOYEBBIX
JIEMOHCTpAIMA JUIsl HCCIEIOBAHUS U3YYaeMbIX SIBJICHUN U MPOLECCOB, IMIIMPHUUECKUX U (yHIAMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe oOOpyIOBaHME I YYEHHYECKHUX HPAKTUYECKUX paboT Qopmupyercs B BHJE
TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacueTe OJHOI0 KOMIUIEKTa Ha JBYX OOYyYaroIIMXCH.
TemaTndeckne KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM aHAJOTOBBIX U LU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BUIC U(PPOBBIX JTa0OPATOPHIA.

OCHOBHBIMU LIETSIMH U3yUeHUs! (PU3UKH B 0011IeM 00pa30BaHUU SBIISIOTCS:

. (dbopMHEpoBaHKE MHTEPECA M CTPEMIICHHUS 00YUAIOINXCS K HAYYHOMY U3YUEHHIO TIPUPOJIBI, Pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

. pa3BUTHE NPEJCTABICHUNH O HAyYHOM METOJIe MO3HaHWUs U (OPMUPOBAHUE HCCIIEOBATEIBCKOIO
OTHOILEHHUS K OKPY>KarOLUM SIBJICHUSIM;

. (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa M3y4YCHHsS OCHOB CTPOCHUS MATEpPHU H

(byHIaMEeHTaJIbHBIX 3aKOHOB (PM3HKHU;

. (¢bopMHpOBaHUE YMEHUN OOBSACHATH SIBJICHMS C MCIOJIb30BaHUEM (PU3MYECKUX 3HAHUN M HAyYHBIX
JIOKa3aTeIbCTB;

. (dbopMHUpoOBaHKE MPEACTABICHUH O POJIM (PU3UKH JUTSL Pa3BUTHS IPYTUX €CTECTBEHHBIX HAayK, TEXHUKU

Y TEXHOJIOTHH.
JlocTikenne 3THX 1eei o0ecrieunBaeTcs pelIeHUeM CleAyIoIINX 3a/1au B poliecce U3y4eHus Kypca
($u3MKHN Ha ypOBHE CPEAHETO 00111ero 00pa3oBaHUs:
o npuoOpeTeHne CUCTeMbl 3HaHMH 00 OOIMHMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
BKIIIOYAass MEXaHHWKY, MOJEKYJISPHYIO (GU3HKY, DJIEKTPOAMHAMHKY, KBAHTOBYIO (H3UKY H DIJIEMEHTHI
acTpo(u3uKy;
o (dopMHUpoOBaHHE YMEHUI PUMEHATh TEOPETUUECKNE 3HAHUS [T OOBsCHEHUS (PU3NYECKUX SIBICHUH B
IPUPOIE U AT IPUHATUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;
o OCBOEGHHE CIOCOOOB peIlIeHHs] Pa3IMuYHBIX 3a/ad C SBHO 3aJlaHHON (U3UYECKOl Mojenblo, 3a/1ad,
MOJPa3yMEBAIOIIMNX CAMOCTOSATEIBHOE CO3/1aHue (PU3MUECKON MOJIENH, aJIEeKBAaTHON YCIIOBHSM 3a]1auH;
o MOHWMaHWe (U3WYECKHMX OCHOB W TIPUHIMIIOB JICHCTBHS TEXHUYECKHX YCTPOHUCTB H
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
o OBJIQJICHUE  METOJAMH  CaMOCTOSATENBHOTO  IUIAHWPOBAaHUS W TPOBENEHUS  (PU3MUECKUX
SKCIEPUMEHTOB, aHalW3a W HHTepHpeTanuu HHGOpMAIMH, ONpEeAeSeHHUs JOCTOBEPHOCTU IOJyYEHHOTO
pe3yJnbTara;
o CO3/laHME YCIOBMH JUIi  Pa3BUTHA YMEHUH  MPOEKTHO-MCCIENOBATENbCKOM, TBOPYECKOH
JIeATEIbHOCTH.
Ha n3yuenue ¢usuxu (0a30BbIi ypOBEHb) Ha YPOBHE CpelHEro oliero oopazoBaHust oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezenio), B 11 kiracce — 68 yacoB (2 yaca B HEZIETIO).
[Ipennaraemslii B mporpamMMe o (U3MKe NepedeHb JIabOpaTOPHBIX U MPAKTUYECKUX paboT SBIsSETCA
PEKOMEH/I0BaHHBIM, YYMTEIh JeNaeT BbIOOp MpoBeleHUs JabOpaTOpHBIX pabOT M OMBITOB C YYETOM
MH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yYarOmuXCs.
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COJEPKXAHUE OBYUYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOT0 NO3HAHUS
®usuka — Hayka o npupoae. Hayunsie MeToAbl TO3HAHMS OKPYXkKalOLEro Mupa. Posb akcniepumenTa u
TEOPHH B IIPOLIECCE MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.
MonenupoBanue (pU3NYECKUX sIBICHUH U mporeccoB. Hayunsle runore3sl. Ousnyeckre 3aKOHBI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Posib 1 MecTo Qu3uku B (OPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B MPAKTUYECKOH
JESATEIIBHOCTH JIFOJIEH.

Llemoncmpayuu
AHaznorosble U U(GPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYHKY.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBMKeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBWKeHusd. CucremMa oOTcyera.
Tpaexropus.

[Tepemenienne, ckopocTh (CpelHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepHalIbHON
TOUYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopAuHAaT. Cl10’keHUE IepEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOe NBIKeHue. ['paduku 3aBUCUMOCTH KOOpIWHAT,
CKOpPOCTH, YCKOPEHHUS, IyTH U IEPEMEILICHUSI MATEPHAIIbHON TOUYKH OT BPEMEHH.

CBoOoaHOE nagieHne. Y CKOpeHHE CBOOOIHOTO TIaICHHUS.

KpuBonuneriHnoe nuxeHue. [[BHKeHHWE MaTEpUaIbHOM TOYKH MO OKPYKHOCTH C HOCTOSIHHOW I10
MOJIYJIF0 CKOpPOCTBbIO. YTJIOBasg CKOPOCTh, JHHEWHas ckopocTh. Ilepwog u dactora oOparieHus.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

TexHuueckue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: CIUAOMETP, IBUKEHNUE CHAPAIOB, LICTIHbIE U
pPEMCHHBIE NIEpEeIauH.

Llemoncmpayuu

Mopeinb CuCTEMBI OTCUETA, MILUTFOCTPALINS KHHEMAaTUYECKUX XapaKTEePUCTUK JIBHXKECHHUS.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3yX€e U B Pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenue aBuxeHus Tena, OpOoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocTy npu IBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne HepaBHOMEPHOTO IBUKEHHUS C LIEJIbI0 ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYTSAMH, IMPOUIECHHBIMU TEJIOM 3a IOCIEN0BATEIbHbIE PaBHbIE
MPOMEXYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBH)KEHUHU C HAYAIIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

N3yuenune nBrkeHus TeIa, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun orHocutensHocTH ["anuines. [1epBriii 3akon HetoToHa. HepiraibHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeloToHa A1 MaTepruanbHON TOUYKH.
Tpernii 3akoH Hpl0TOHA U1 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro taroteHusi. Cuna tsokectu. [lepBas kocmMudeckas CKOPOCTb.

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

Tpenue. Bunapl Tpenus (mokosi, ckoiabxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIBXKEHUsSI M cuiia TpeHus mokos. Koagdunuent tperus. Cuna COMpOTUBICHUS TIPHU JIBIKEHUU Tella B

KUIKOCTH WJIIU rase.

[TocTymarensHOE U BpamaTeIbHOE IBIKEHUE a0COIOTHO TBEPIOTO Tea.
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MOMEHT cuIIbl OTHOCUTEIBHO OCH BpalieHus. [1neuo cuibl. YcnoBus paBHOBECHS TBEPAOTO TENA.

TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE NMPUMEHEHUE: MOAIINIHUKY, TBUKEHUE NCKYCCTBEHHBIX
CITyTHHMKOB.

Jlemoncmpayuu

SIBieHne uHepuuUu.

CpaBHeHuE Macc B3aMMOJECHCTBYIOIUX TEIL.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBI YIPYTOCTH OT J1e(OpMAaLHH.

Hesecomocts. Bec Tena npu yckopeHHOM NOIbEME U M1aJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBECHS TBEPIOTO Teia. Bubl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue aBMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3ZHUKAIOIIMX B IIPYKMHE U PpE3UHOBOM 00pasle, OT uX
nedopmanuu.

HccnenoBanue ycioBUI paBHOBECHUS TBEPAOIO TENA, MMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

HNmnynbc MaTepuanbHON TOUKH (Tea), CUCTEMBI MaTeEpUaIbHBIX TOUEK. VIMITyJIbC CHIIBI M U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUs UMITyjbca. PeakTUBHOE ABM)KEHHUE.

Pabota cunbl. MOIHOCTD CUJIBI.

Kunernueckas sHeprus marepuaibHol TOUkH. Teopema 00 N3MEHEHUN KHHETUYECKON SHEpIUu.

[MorenumansHas osHeprus. [loTeHnmaneHas dHEprust ynpyro AeGOpMHPOBAHHOH  INPY)KUHBI.
[TorennuanbHas 3HEPrus Teia BOJU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HENOTEHIMANbHbIE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue ycTpoNCTBa M MPAKTUYECKOE NPHUMEHEHHUE: BOJOMET, KONEP, NMPYKUHHBIM MHCTOJIET,
JBUKEHHE paKerT.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTrBHOE IBUKEHUE.

[Tepexon mOoTeHIMANIBHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3ydeHne abCoOTHO HEYIIPYTOro yiapa ¢ HOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C M3MEHEHMEM MEXaHWYECKOW SHEpruM Tejla Ha HpuMepe
PacTsLKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MoJiexyisipHas gu3nka U TEpMOAUHAMMKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOTU Meopul

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYISPHO-KMHETUYECKOM TEOpUM W HX OIBITHOE OOOCHOBAHHE.
BbpoyHnosckoe neuwxkenue. Juddysusa. Xapakrep IBUKEHUS U B3aUMOAECWCTBUS 4acTHIl BellecTBa. Moenu
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX Te€T U OOBSICHEHHE CBOWCTB BELIECTBA HA OCHOBE ATUX MO/IEJEH.
Macca u pazmepsl monekyn. Komnuectso Bemectsa. [loctostHHas ABoranpo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenscus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH H/IEaTbHOTO
rasa. AOGCONIOTHas TeMIepaTypa Kak Mepa cpefHel KHMHETHMYECKOW SHEPrUy TEIIOBOTO JABMKEHHS YaCTHIL
raza. Illkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kumanelipona. 3akoH
HansToHa. M3ompouecchl B H€aJbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. I 'paduueckoe
IPECTaBICHNUE U30MIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.
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TexHUYECKUE yCTPOHCTBA U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, ¢ororpaduu MOJEKYJ OPraHMYECKUX
COCIMHEHUM.

OnbITh! 10 TUGGY3UN )KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogenb onbrta LlTepHa.

OnBITHL, 1OKAa3bIBAOIINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3AUMOIECHCTBHS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH cOoCya.

OnBIThL, WIUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSHHS UJ1€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE H3MEpPEHHl 00beMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXAY NapaMETPaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHaMuueckasi cucreMa. BHYTpeHHsSl SHEprus TEPMOJAMHAMUYECKON CHUCTEMBI M CIIOCOOBI €€
u3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHsIs 2HEprusi OTHOATOMHOTO UJaIbHOTO raza. Busl
TEIUIONEpelau: TEIUIONPOBOJAHOCTb, KOHBEKLHS, H3JIy4eHHE. YIeJdbHas TEIJIOEMKOCTh BEILECTBa.
KonuyecTBo TEIIOTHI IpH TEIUIONEpEaAAUE.

[Tonsitme 00 agmabaTHOM mporecce. [lepBrlii 3aK0oH TepMoauHAMUKU. [IpuMEeHEeHHEe MepBOro 3akoHa
TEPMOJMHAMUKH K u3omnpoleccam. I'paduyeckas nHTepnperanus paboTs rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtuMocTh MPoO1ecCOB B IPUPOIE.

TemoBeie MamuHbl. [I[pUHIKIIBL AeliCTBUS TEIUTOBBIX MalinH. [IpeoOpa3zoBaHus SHEPTUHN B TETLIIOBBIX
mamuHax. Kosd¢unuent monesnoro neiicrBus TeroBod mammubl. L{ukn KapHo u ero xoaddunment
MOJIE3HOTO ACUCTBUA. DKOJIOTHYECKHE MTPOOIEMBI TETIIOIHEPTeTUKH.

TexHUYeCKHE YCTPOCTBA M MPAKTHUECKOE TPUMEHEHHE: JIBUTATENIb BHYTPEHHETO CrOpaHusi, OBITOBOI
XOJIOAWIbHUK, KOHIULMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEW >HEpruu Tella MPH COBEPLICHUH pabOThI: BBUIET MPOOKU M3 OYTBUIKM MOA
JIENCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue »(upa B JaTYHHOU TPYOKe MyTEM TPEHUS (BUIACOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tejla npu Tersionepeaaye.

OmnbIT 0 aAa0aTHOMY pacIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mozenu napoBoii TypOUHBI, IBUTATEN BHYTPEHHETO CTOPAHUS, pEAKTUBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

N3mepeHue ynenbHOU TEMIIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanus eeujecmea. Dazoewvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcauus. Mcmapenune u kumneHue. AOCOIIOTHasE M OTHOCUTEIbHAS
BJIQXKHOCTb BO3yxa. HachlleHHsld nap. Y ieiabpHas TemioTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl
KHIIEHUS OT JaBJICHMUS.

TBepnoe Teno. Kpucrammmaeckue u amopdHbie Tejia. AHU30TPOMHS CBOMCTB KpUCTaLIOB. JKuakue
kpuctaybsl. CoBpeMeHHble Marepuainsl. [lnaBnenne u kpucramimzanus. Y aenabHas TEIJIOTa IUIABICHUS.
Cyb6nuMmarnusi.

YpaBHeHue TemoBoro OanaHca.

TexHUuyeckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHHUE: TMTPOMETP U TICUXPOMETP, KaIOPUMETD,
TEXHOJIOTHH IOJy4EHHsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM UMCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenune npu noHM>KEHHOM J1aBJICHUH.

CriocoObI U3MepEeHHsI BIaKHOCTH.

Habmntoienue HarpeBaHus U IJIaBJI€HUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHcTpanust KpUCTaIOB.
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Yyenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3MepeHnne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. JiekTpoamHaMuKa

Tema 1. Inekmpocmamuxa

Onexrpuzauus Tel. OiekTpuueckuil 3apsn. JIBa Buaa snextpuueckux 3apsanos. I[IpoBogHukwy,
JUAJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOIO 3aps/ia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToueuHbll 31eKTpUUYECKUN 3apsi. DJIESKTPUUYECKOE TOJIE.
Hanpspk€HHoCTh  anekTpuueckoro mosis.  [IpuHIUI —Cynepno3uiuu  SJIEKTPUYECKUX Tosed. JIuHum
HaANPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocrarmyeckoro mousd. Ilorenuuman. Pasnoctes mnorennumanon. I[IpoBomunuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J(ManeKkTpuuecKas NpoOHULAEMOCTb.

DNeKTpoeMKOCTh. KoHIeHCaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEPTUsl 3apssKeHHOTO
KOHJIEHCATOopa.

TexHuueckue  ycTpolcTBAa M NPAKTUYECKOE  MPUMEHEHHE:  BJIEKTPOCKOI,  3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOpP, KOMHWPOBAJIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M IPUHLIUII IEUCTBUS SJIEKTPOMETPA.

BzaumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUUYECKOE T10JI€ 3aPsHKEHHBIX TEl.

[TpOoBOAHMKH B 3JIEKTPOCTATHUECKOM I10JIE.

DJIeKTpOoCTaTUYECKas 3allIMTa.

JIMdIeKTpUKY B 3JIEKTPOCTATHUECKOM I10JIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOpa OT IUIOUIAJAM IIACTUH, PACCTOSHUS MEXKIY
HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

H3mepeHue 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii a1exkmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBHS CYLIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounnku Toka. Cuna Toka.
ITocTOsIHHBIN TOK.

Hampsokenne. 3akon Oma Juist ydacTka HerH.

ONEKTPUYECKOE  CONPOTHBIIEHUE. YNIENbHOE CONpOTHBIEHHME BewecTtsa. llocnenosarensHoe,
napajuleJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jlxxoyns—JIenna. MOmHOCTD SIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAasl CUla U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKa. 3akoH OMa JUIsl MOJIHON
(3amMKHYTO#) 2nekTpuueckoit nemu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas MPOBOJMMOCTb TBEPIBIX METAJUIOB. 3aBUCHMOCTb CONPOTHBIEHHUS METAJIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTb.

DNEeKTpUUYECKHl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHAss W MpUMECHasi MPOBOJMMOCTH IMOJYIPOBOAHUKOB. CBOMCTBA p—h-
nepexoja. [lomynpoBoAHIUKOBBIE TPHOOPEI.

DONeKTpUYecKUi TOK B pacTBOpax M pacIulaBax AJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs AUCCOLMAIUS.
DnexTponus.

DJIEKTpUYECKUH TOK B razax. CaMOCTOSITENIbHBINA U HECAMOCTOATENbHBIN pa3psan. Momnus. [1nazma.

TexHu4yeckue YyCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHUE: aMIepMETp, BOJBTMETP, PEOCTar,
WCTOYHHKH TOKAa, DJIEKTPOHArpeBaTeNbHBIE MPUOOPHI, AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIA JHOJA, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYINPOBOJHUKOBBIA AHUOJ,

TraJIbBaAaHUKaA.
Llemoncmpayuu
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W3mepeHue cuibl TOKa U HAIPSHKEHHUS.

3aBUCHUMOCTb COIPOTUBIIEHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IJIOLIAJN IONEPEYHOTO
CeUeHMsI U MaTepHaa.

CMmer1aHHO€e COeIMHEHHUE TPOBOAHUKOB.

[Ipsimoe n3MepeHue IMEeKTPOABIKYILEH cuiibl. KOpoTkoe 3aMbIkaHUE T'ajbBaHUYECKOTO 3JIEMEHTAa U
OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb COIIPOTUBIIEHHS METAIIIOB OT TEMIIEPATYPBHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBoi pa3psa ¥ MIPOBOIUMOCTD BO3yXa.

ORHOCTOPOHHSISI IPOBOJUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomel

N3yueHne CMeIaHHOTO COeIMHEHMSI PE3UCTOPOB.

W3mepeHue a1eKTpOABMKYILEN CHIIBI HICTOUYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGnronenue anexrposnusa.

Me:xknpeameTHbie CBSI3H

Wzydenne kypca pusuku 6a30Boro ypoBHs B 10 Kiracce OCYIIECTBIISCTCS ¢ yU4ETOM COJEPIKATEIBHBIX
MEXIIPEIMETHBIX CBsI3el ¢ KypcaMl MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHsamus, CBSI3aHHBIE C H3YYEHHMEM METOJOB HAYy4YHOI'O IIO3HAHUS: SIBJICHUE,
Hay4HbIi (akT, runoresa, ¢Qusnyeckas BeIMYMHA, 3aKOH, TEOpUs, HAONIOJIEHHE, OSKCIIEPUMEHT,
MOJIEJIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHHE CUCTEMbl ypaBHEHUH, JMHeHHas QyHKuus, mnapabosia, rumepOoia, HX
rpaduKd U CBOMCTBA, TPUTOHOMETPHUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIMH HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB.

buonoeusn: mMexaHndeckoe NBWKEHHE B JKMBOHM mpupone, TudQy3us, 0CMOC, TEIIIOOOMEH >KHBBIX
OpPraHu3MOB (BUbI TEIIONEPEAAYH, TEINIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SBJICHUS B )KUBOH MPHUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEILLECTBA, MOJISIpHAas
Mmacca, TeIUIOBbIE CBOMCTBA TBEPABIX TeJ, XMIKOCTEH M Ta30B, JJIEKTPUYECKHE CBOICTBa MeETaJlIOB,
ANEKTPONIUTHYECKAs TUCCOIMAIINSI, TaJIbBAHUKA.

T'eoepaghus: BNaxxHOCTb BO3/yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHuEe BUKEHUHN C MCIIOJIb30BAHMEM MEXAaHU3MOB, YUET TPEHHUSI B TEXHHUKE,
HNOJIINITHUKY, WCIOJb30BaHUE 3aKOHA COXpPAHEHHUS HMMITyJbCa B TEXHUKE (pakeTa, BOJOMET M JpYyTHE),
JIBUTATENb BHYTPEHHETO CrOpaHus, napoBas TypOuHa, ObITOBON XOJIOJMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MaTEpHalOB, B TOM YHCIE HAHOMATEPUAIIOB, W HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYEeCKass  3allliTa, 3a3€MJIEHHE  AJIEKTpPOonpuOOpoB, KCEPOKC, CTPYWHBI  IpUHTED,
3JIEKTpOHArpeBaTeIbHbIe TPHUOOPHI, HIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TaIbBaHUKA.

11 KJIACC

Pa3nen 4. daexkTpoamHaMmmuka

Tema 3. Macnummnoe none. neKmpomacHUmMHAA UHOYKYUSA

[TocrositHHbIE MarHuTBL. B3anmozaeiicTBE NOCTOSIHHBIX MarHuToB. MarHuTHoe 1osie. Bekrtop
MarHuTHOM WHAYKIMH. [IpHHOMI Cynepno3suuuy MarHUTHBIX Mojded. JIMHMM MarHuTHOM WHAYKLHH.
Kapruna nuHuii MarHuTHOW MHAYKIIMU 0JI TOCTOSIHHBIX MarHuTOB.

MaruutHoe moJie MpOBOJHUKA C TOKOM. KapThHa JIMHUN MHIYKIUM MarHUTHOTO IOJS JUIMHHOTO
IPSIMOIO0 TIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJHHUKA, KaTyIIKH ¢ TokoMm. OmnelT Opcrena.
B3anmopeincTBre MpoOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, e¢ MOAydbr W HampaBieHHe. J[BI)KEHHE 3apsHsKEHHOW YacTHIBI B OJHOPOIHOM
MarHuTHOM nose. PaGora cuisl Jlopenia.

SIBneHne 3neKTpoMarHUTHOW MHIAYKIHH. [IOTOK BEKTOpa MArHWUTHOM MHIYKUUU. DIJIEKTPOIBHKYILAS
CWJIa MHAYKIMH. 3aKOH IEKTPOMarHuTHOW nHAykuu dapajes.
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BuxpeBoe anekTpudeckoe moje. DNEKTPOJABIKYILAS CHJIa UHAYKIIUU B MPOBOJHUKE, JIBHXKYIIEMCS
MOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NHIyKTUBHOCTG. SIBJIEHHE CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CUJIA CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKHU C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHu4yeckue yCcTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS T€Yb.

Llemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO ITy4YKa MarHUTHBIM TIOJIEM.

JIuHMM MHAYKIMY MarHUTHOTO TMOJIS.

B3anmopencTere AByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cumnbl JIopeHa Ha MOHBI AIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTB 3JIEKTPOJABUKYILEH CUIIbl MHAYKIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O IOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

W3yueHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nen S. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbsle KOACOAHUA

KonebGarenbnast cucrema. CBoOOJHBIE MexaHWYECKHE KojeOanusa. [apMoHHMUYecKHe KoJieOaHUs.
[Tepuon, dacrorta, ammutyna u (asa konebanuid. [IpyxXuHHBI MasTHHK. MareMaTuuecKuil MasTHHK.
VYpaBHeHHe rapMOHUYeCcKNX Konebanuiil. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIEOaHUsX.

KonebatenbHblit KOHTYp. CBOOO/IHBIE ANIEKTPOMArHUTHBIE KOJIE€OaHUS B U/I€aIbHOM KOJIEOATEIbHOM
KOHType. AHAOTUsA MEXIYy MEXaHHYEeCKHMMH M JJEeKTPOMAarHUTHBIMU KojeOanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B HI€aJIbHOM K0Je0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouuxX KoneOaHUsSX. BeIHYXIeHHbIE MeXaHU4YecKue KonebaHus. PezoHaHc.
BriHyX1I€HHBIE 2JIEKTPOMATrHUTHBIE KOJICOAHMUS.

[lepemennbiii  Tok. CHHYCOMAAQIbHBIA TEPEMEHHBIM TOK. MOIIHOCTh TEPEMEHHOIO0  TOKa.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUYEHNE CUIIBI TOKA M HATIPSKEHHUSI.

Tpanchopmarop. [IpousBoacTBo, mepeada u NOTpeOICHNUE FMEKTPUUECKON IHEPTHH. DKOIOTUYECKUE
PUCKH TIpH TPOU3BOJCTBE 3JIEKTpodHepruu. KymbTypa MCIONb30BaHUSL AJIEKTPOIHEPTHU B TOBCEIHEBHOU
JKW3HHU.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIJIEKTPUYECKUH 3BOHOK, T'E€HEpaTop
MEPEMEHHOTO TOKA, JINHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoineOaTeNbHON cUCTEMBI (TIPYKUHHBIN U MaTeMaTHYEeCKU MasiTHUK).

HabGnronenue 3atyxaromnmx Kojie0aHui.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

Hab6nronenue pe3onanca.

CBOOOIHBIE DIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuumniaorpaMmel (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) NJISl AJIEKTPOMArHUTHBIX

KOJICOaHMIA.
Pe3onanc IIpru  TIO0CIEA0OBATCIIPHOM COCOIMHECHNN  PE3HUCTOpA, KAaTyIIKH HHIAYKTHBHOCTH H
KOHAEHCaTOopa.
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Mopenb TUHUY BIIEKTpOoIIepe1ayun.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

HccnenoBanue 3aBUCHMOCTH MEpHOAa MaiblX KojeOaHUN rpy3a Ha HUTU OT JUIMHBI HUTH M MaccChbl
rpysa.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENU M3 IOCIEIOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KAaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE B0TIHbL

MexaHuueckue BOJIHBI, ycioBuUsl pacupocTpaneHus. llepuoa. CkopocTh pacnpocTpaHEHUs U JUIMHA
BouiHbL. [lonepeunsie u npoaonbHbIe BOJMHBL. HTepdepenius u nudpakius MEXaHUYeCKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS WU3JIyYEHHS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTauus
BekTopoB E, B, V B nanekrpomarHuTHoi BojHe. CBONCTBa 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)KE€HUE,
nperoMIieHue, nossipusanus, Judpakius, uarepdeperius. CKOpOCTh EKTPOMArHUTHBIX BOJIH.

[IIkana 371eKTPOMarHUTHBIX BOJH. [I[puMeHEHNE 37IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE H OBITY.

[IpuHuuMIBI pagnocBA3M U TeneBuaeHus. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKaAIOLIEH Cpeibl.

TexHuueckue ycTpoWcCTBA W MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJbHbIE HMHCTPYMEHTHI,
yJIbTPa3ByKOBasi JHMAarHOCTUKA B TEXHUKE U MEIULMHE, pajap, paJuONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue 1 pacrpocTpaHeHHE MOTEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habmtoienue oTpakeHus U MpeoMIIeHUsI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHun u [udpakiini MEXaHUIeCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGuroieHne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJICOAHMIA.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPA)KEHUE, MPEIOMIICHUE, MOJSpU3aLus,
Iudpakuus, UHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOE pacnpoCTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyd cBera.
TodeuHbIil HCTOYHUK CBETA.

OtpaxxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHuii B MIOCKOM 3epKalie.

[Tpenomnenue cBera. 3akOHBI IPeIOMIIEHUS cBeTa. AOCOJIOTHBIN Mokazarenb npenomiieHus. [lonHoe
BHYTpEHHee oTpaykeHue. [IpenenbHblil yromn NoJHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus csera. CnoxHblIi coctaB Oenoro ceta. L{Ber.

Cobuparomue u pacceuBaroiye JuH3bl. ToHKas nauH3a. DOKYCHOE paccTOSHHE M ONTHYECKas Cujia
TOHKOM nuH3bI. [locTpoeHne n300pa’keHuil B COOMPAIOIIMX M pacceuBarolux JuH3ax. dDopMylia TOHKOU
JUH3bI. Y BEJIMYEHUE, 1aBaAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKOMN ONTHKHU.

BonnoBas ontuka. HaTepdepenuns cBera. KorepeHTHbIe HWCTOUYHHMKHU. YCJIOBHS HAOIIOACHUS
MaKCHMyMOB M MHHHMYMOB B UWHTEp()EpPEHIIMOHHON KapTHMHE OT /[ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakmus cera. JudpakunonHas pemerka. YcioBue HaOMIOJCHHS TIaBHBIX MaKCHMYMOB IIPHU
NaJIeHU MOHOXPOMATHUECKOT0 CBETa Ha AUPPAKIIUOHHYIO PEUICTKY.

[Tonsipuzanus ceera.

TexHuuyeckue ycTpoHCTBa U MPaKTHUECKOEe MPUMEHEHHEe: OYKH, JIyna, (poToamnmnapar, MpoeKIIMOHHBIN
anmapar, MEKPOCKOII, TEJIECKOTII, BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS PEIIETKA, MOJISIPOHI.

Jlemoncmpayuu

[TpsamonuHeiHOe pacipocTpaHeHHe, OTPAXKEHUE U MpesloMiieHne cBeTa. OnTHYecKrue MpudopsbI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB U300pakeHUH B JIMH3aX.
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Mopenu MUKpPOCKOIIA, TEJIECKOa.

Habmionenue natepdepeHium cpera.

Hab6nronenue nqudpakuuu cBera.

Habmonenue nucnepcuu cBera.

[Tony4yenue criekTpa ¢ MOMOIIBIO TPU3MBI.
[TomydyeHue criekTpa ¢ MOMOIIBI0 JU(PAKIIMOHHON PEIICTKH.
HabGmronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue cBOKWCTB M300pakKeHUH B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI ClIEeNIMAIBHON TEOPUU OTHOCHTEIBLHOCTH

I'paHunBl  IPUMEHMMOCTH — KJlacCMdecKoM  MexaHuku. [locrynarsl  cnenuanbHOU
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH
OHHIITENHA.

TEOpUHU
MOJyYJsl CKOPOCTH CBe€Ta B BaKyyMme, HNPHUHLUI OTHOCUTEIbHOCTH

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKPAILCHUE JJINHBI.
DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HeereI71 " UMITYJIbCOM peHHTHBHCTCKOﬁ HqaCTHUILIBI. 9Heprl/lﬂ ITOKO.

Paszpnen 7. KBanroBas pusuka
Tema 1. Inemenmol K6anmoeoi onMuUKU

®oronsl. opmyna [Tnanka cBsi3u s3HEprun HOTOHA C €T0 YACTOTOW. DHEPTUs U UMITYNIbC (DOTOHA.

OtkpeiTe u uccnenoBanue ¢orodpdexra. Ombite A. I'. CromeroBa. 3akonsl (orodddexra.
VYpasaenue Diinmreitna ans pororddexra. «Kpacnas rpanuna» gorosddexra.

Hasnenue ceeta. OnbiTel [1. H. JIeGenena.

XUMHUYECKOe EHCTBUE CBETA.

TexHUYecKkne yCTpOWCTBA M TMPAKTUYECKOE MPHUMEHEHHEe: (OTOIEMEHT, (POTOAATUHK, COTHEUHAS
6arapesi, CBETOIUO/I.

Llemoncmpayuu

®oTor(pPeKT Ha yCTaHOBKE C IIMHKOBOH IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoToad¢exra.

Cseronuo.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccestauro o -gactuil. [Inanerapaast Mogens aToma.
[loctynarsl bopa. U3nydyenue u nornomieHue GOTOHOB MPH MEPEXO/I€ aTOMa C OJHOI0 YPOBHSI SHEPTUU Ha
apyroii. Buasl ciektpoB. CieKTp ypOBHEHN SHEPrUU aToMa BOAOPOAA.

BousinoBsie cBolicTBa yactull. Bosnsl e bpoiia. KopnyckynsipHO-BOJIHOBOM JyallU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHUuyecKkue YCTpONCTBA M MPAKTUYECKOE NMPUMEHEHUE: CHEeKTPaJbHBbIA aHaIN3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pezepdopna.

OmnpeneneHre JJIMHBI BOJHBI JIa3epa.

Habnronenre nuHedaThIX CIEKTPOB U3TyUSHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul
Hab6nronenue nuHeYaToro CrexkTpa.

Tema 3. Amomnoe aopo
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DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTb CTPOCHUs siipa. OTKPBITHE PagUOAKTUBHOCTU. OMBITHI
Pezepdopna mo ompeneneHuio coctaBa paadoOakTUBHOTO u3nydeHus. CBoiicTBa anbda-, O6era-, ramma-
u3ny4deHus. BnusHue painoakTUBHOCTU HA KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monens sapa [eiizenOepra—lBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3oromnst.

Anbda-pacnian. DIEKTpPOHHBIH W  TO3UTPOHHBIM  Oera-pacmazn. ['amma-u3nydeHue. 3akoH
PaaAMOaKTUBHOIO pacaja.

DHeprus CBA3M HYKJIOHOB B sjipe. S aepuble cuibl. Jledekt macchl spa.

Snepusle peakuuu. JleneHue U CUHTES SIEp.

Snepubiii peaktop. TepmosimepHblid cuHTE3. [IpoGnemMbl M MEPCIEKTHBBI SISPHOW SHEPTETHKU.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHOM SHEPTETUKH.

DOnemMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

OyHaamMeHTanbHbIe B3auMoecTBus. EAMHCTBO pu3nveckoit KapTHHBI MUpA.

TexHu4eckue ycTpoMCTBa M IPAKTUYECKOE NMPUMEHEHHUE: JA03UMETpP, Kamepa BuiibcoHa, snepHbIN
peakTop, aToMHas 6omoba.

Llemoncmpayuu

CUYeTYnK MOHU3UPYIOIIHNX YACTHULI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM doTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKH

Ortanel pa3BUTHA acTpOHOMMH. [IpHKIanHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bup 3Be3an0ro Heba. Co3Besnus, spKUe 3BE3/1bl, INIAHETHI, KX BUIUMOE JBUKEHUE.

Conneunas cucrema.

Connue. ConnHeuyHas akTUBHOCTb. Mctounuk sHeprun ConHIA MU 3BE37. 3BE31bl, UX OCHOBHBIE
XapaKTepUCTUKU.  JluarpaMMa  «CHEKTPaJbHBIM  KJIacCc  —  CBETUMOCTB».  3BE3Abl  IJIABHOHU
MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3]l TJIAaBHOM IMOCIIEIOBATEIbHOCTH.
Buyrpennee crpoenue 3Be3n. COBpeMEHHBIE NMPEICTABICHHS O MPOUCXOXKACHUM M dBosmonuu CoiHua u
3BE€3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii [IyTe — Hama ['anaktuka. [lonoxenue u npmxenne Connia B ['anaktuke. TUIbI rajakTHk.
PaguoranaxkTuku u kBazapbl. UepHbIe IbIPHI B sApax rajlakTUK.

Bcenennas. Pacmmmpenue Bceenennoi. 3akon Xa00ma. Pasberanue ramaktuk. Teopust bosbrioro
B3pbIBA. PEMKTOBOE M3ITydeHHE.

MacmraGHas cTpykTypa Beenennoit. MeraranakTuka.

Hepemennsie npobieMbl acCTpOHOMUH.

Yuenuueckue nabnooenus

HabGmronennss HEBOOPYXKEHHBIM TJ1a30M C KCIOJIb30BAaHHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
OTIpe/ieNIeHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
NOJTyLIapHsl U IPKUE 3BE3/bI.

Habmonenus B teneckon Jlynsl, mnaner, Maeunoro Iytu.

O0o0maroniee MOBTOpeHUue

Posb ¢pu3nku 1 acTpOHOMUU B SKOHOMUYECKOW, TEXHOJIOTMUECKOH, COLIMAaIbHOW M 3TUYECKON cdepax
JeSITeIbHOCTH 4eJIOBEKa, poiib U MeCTO (PM3MKU M aCTPOHOMHM B COBPEMEHHON HayyHOW KapTHHE MUDA,
ponb ¢uznyeckoil Teopurn B (GOPMUPOBAHMU TNPECTABICHUNH O (U3UUECKON KapTUHE MHUpa, MECTO
¢u3nueckoil KapTWHBI MHpa B OOIIEM psAAYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MpPEICTAaBICHUNA O
IIPUPOJIE.

MexnpeamMeTHble CBA3U

Nzyuenune kypca ¢puzuku 6a30BOr0 YpoBHS B 11 Kitacce OCyIIECTBISETCS C YIETOM COJIEPKATEITHHBIX
MEXITPEIMETHBIX CBsI3€l ¢ KypcaMHi MaTeMaTUKU, ONOJIOTUH, XMMUH, Teorpaduu U TEXHOJIOTHH.
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Meoicnpeomemnuvle noHsAmus, CBSI3aHHBIE C HM3YyYEHHMEM METOAOB HAyYHOIO IIO3HAHMS: SIBICHHE,
Hay4yHbId (akT, ruUNore3a, ¢uU3MUECKas BeIWYMHA, 3aKOH, TEOpHs, HaONOIeHUE, OSKCICPUMEHT,
MOJIEJIMPOBAaHUE, MOZEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YPABHEHUH, TPUTOHOMETpPUUYECKHE (DYHKIMM: CHHYC, KOCHUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUI'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLIUU HA OCH
KOOpJIMHAT, CJIO)KEHHWE BEKTOPOB, IPOU3BOJHBIE 3JEMEHTapHbIX (QYHKUMN, MpPU3HAKU MOA00MS
TPEYroJIbHUKOB, ONPEICICHUE TIOMIAIN TUNIOCKUX (UTyp U 00BEMa Tell.

buonoeus: >nextprudeckue sBICHUS B )KUBOM IpUpPOAE, KosebaTelbHble IBUXKEHUS B )KUBOM NpUpoe,
ONTUYECKHUE SBJICHU B )KUBOU IIPUPOJE, IEUCTBUE PAJUALIUNA HA KUBBIC OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHaIN3.

T'eoepaghus: MarHuTHBIE MONMIOCA 3EMJIIH, 3aJIe)KU MAarHUTHBIX pYya, HOTOCHEMKA 36MHOIN OBEPXHOCTH,
IIPEICKA3aHNUE 3EMIICTPSCCHUM.

Texnonoeus: JMHAM DJEKTpOIEpenad, TIEHEpaTop IEPEMEHHOI0 TOKA, JJIEKTPOABHUIATEINb,
WHIYKIMOHHAs TIeYb, pajgap, paJIuolpHEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-nedb, MpoeKInOHHBINA
anmapar, BOJIOKOHHAsi ONITHKa, COJTHEYHast 6aTapest.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpeamera «@Pu3znMka» Ha YpPOBHE cpeaHero olmiero obpa3oBanus (0a30BbIi
YPOBEHB) JIOJDKHO OOECICUUTh OCTHIKCHUE CICAYIOIIUX JIMYHOCTHBIX, METAIPEJAMETHBIX M MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMdHOCTHBIE Pe3yJbTaThl OCBOCHUS yu4eOHOTo mpeamera «Du3nkay TOJKHBI OTPaKaTh TOTOBHOCTH U
CIIOCOOHOCTh 0OYYAIOIIMUXCS PYKOBOACTBOBATHCS CGHOPMUPOBAHHON BHYTPEHHEH MMO3ULIMEH ITUYHOCTH,
CHUCTEMON IICHHOCTHBIX OpPHEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM [EHHOCTSM POCCHUUCKOTO OOINeCTBa, pACIIUPEHHE >KU3HEHHOTO OMbITa M OIbITa
JIESATETLHOCTH B MPOIECCE pEeaM3allid OCHOBHBIX HAMPABICHUM BOCMUTATEIBHON NEATETLHOCTH, B TOM
YUCJIE B YAaCTHU:

1) rpaaaHCcKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIMU 00YYarOIIerocs Kak akTUBHOTO M OTBETCTBEHHOTO YJieHa
POCCHICKOTO 00IIIEeCTBa;

NPUHITHE TPAJUIIMOHHBIX OOIIEYETIOBEYECKIX TYMAHHUCTHUUYECKUX U JAEMOKPATHUECKHUX ILIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECax IPa)kJIaHCKOTO OOIIECTBA, YIaCTBOBAThH B
CaMOYIpaBIIEHUHU B 00pa30BaTeIbHON OpraHU3aINH;

yMEHHUE B3aUMOJIEUCTBOBATh C COLIMAIbHBIMA WHCTUTYTAMH B COOTBETCTBHHM C UX (YHKIUSIMH U
Ha3HAYECHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIHHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUUCKON IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSM POCCHICKUX YUYCHBIX B
obsacti (UK U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEACHUS;

CIIOCOOHOCTh OILIGHHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUYCHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO;

4) 3cTeTHYEeCKOr0 BOCIIUTAHMS
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ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIOYas HCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYILIETO
¢du3nueckoil Hayke;

5) TpyaoBoOro BocnuTaHus:

UHTEpEC K pa3IuyHbiM cdepaMm MpodecCHOHATBLHON NEATEIBHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3MKONH M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymield mpodeccuu U peanu3oBbIBATH
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00J1acTH (PU3MKK HA MPOTSHKEHUU
BCEH JKU3HHU;

6) 3K0JI0TrMYeCKOT0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPHI, OCO3HAHHE TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX
pooJIeM;

IJIAHUPOBAHUE W OCYLIECTBIICHUE ACHCTBUH B OKPYXKAIOLIEW Cpelle Ha OCHOBE 3HAaHWUS LEJeH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpPEHHE OMbITA IEATEILHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH Ha OCHOBE UMEIOIIUXCSl 3HAHUM
1o pU3HKE;

7) 1EHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTb ~ MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHUS
¢uznyecKoil HayKu;

OCO3HAaHHWE IIEHHOCTHM HAyYHOM JesITeIbHOCTH, TOTOBHOCTH B IMpollecce HU3y4eHUs (U3MKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEI0OBATEIBCKYIO IEITEIbHOCTh MHIWBUIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/1bHbIE YHUBEpPCAIbHbIE Y4eOHbIe JeliCTBUSA
ba3oBble Jornyeckue neicTBus:

CaMOCTOSITENILHO (POPMYITHPOBATH M aKTyaTM3HUPOBATH MPOOIIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

OINPEACIIATD LUENH JEATEIbHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B PACCMAaTPUBAEMbIX (PU3UUECKUX SBICHHUSAX;

pa3pabaTblBaTh IUIaH pPELICHHs MPOOJIEMBbl C Y4YETOM aHalu3a HMMEIOIIMXCS MaTepUallbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLCHUBAThH
PHUCKHU NOCIEACTBUN NESATENBbHOCTH;

KOOPJIMHUPOBATh U BBIOJIHATH padOTy B YCIOBUSAX PEaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHUSI,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarenbckue AeiiCTBUSL:

BJIaJIETh HAYYHOIH TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUAMHU M METOAAMHU (PU3UYECKOM HAYKH;

BJIQ/IETh HaBBIKAMU Y4e€OHO-MCCIEI0BATENIbCKOW MU TPOEKTHOW JESATENIbHOCTH B 00JacTh (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJOB peHIeHMs 3anad (U3NYecKOro
COJIEpKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOAO0B [TO3HAHUS;

BJIQJIeTh BUJAMH JIEATEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHMS, €ro HWHTEepIpeTalnH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CUTYallUsIX, B TOM YHUCIIE MIPHU CO3JIaHUH YUeOHBIX
IIPOEKTOB B 001acTH (DU3HKHY;

BBISBJISITH NPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3aJady, BBIABUraTb TUIOTE3Y €€
pelleHus, HaXOAUTh AapryMEeHTbl MJii JOKa3aTelbCTBa CBOMX YTBEpPXKACHWUH, 3aJaBaTh IapaMeTpbl M
KPUTEPUU PELIECHMUS;

AQHAIM3UPOBATh TOJY4YEHHBbIE B XOJE PpEIICHMs 3a/Jaddl pe3yNlbTaThl, KPUTUYECKU OILIEHUBATh HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 337aul B 00pa30BaTEe/IbHOM AESITEIbHOCTH, B TOM YHCIIE TpU
U3y4yeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETCHHBIN OIIBIT;
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YMETb MEPEHOCUTH 3HAHUS TT0 (U3HUKE B IPAKTHUECKYIO 00JIACTh )KU3HEACATEITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, TOMYCKAIOIIHNE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ nnpopmanmeii:

BJIQJICTh HABBIKAMHU TMOJIy4eHUS HHPOpMAMK (U3NYECKOTO COICPIKAHUS W3 HCTOYHHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIbHO OCYIIECTBIIATh MOKMCK, aHAJIN3, CUCTEMATH3AIMI0 U WHTEPIPETaIni0 HHpopMaIiu
Pa3IUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH MH(OpMAIINH;

UCIIONIb30BaTh CpEACTBA HWH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3alMOHHBIX 33Ja4 C COOIOJICHUEM TPEOOBaHMI SPrOHOMHKH,
TEXHUKU O€30MacCHOCTH, THUTHUCHBI, pPECypcOCOCpPEKCHHs, TPABOBBIX H JTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011acCHOCTH;

CO3/MaBaTh TEKCTHI (PU3UYECKOTO COJACPKAHHWS B pPa3IMYHBIX (opmarax ¢ ydeTOM Ha3HAYCHUS
UH(POPMAIIUH U 1IEJICBOH ayTMTOPHH, BEIOUPAsi ONTUMAIBHYIO (OPMY TIPEACTABICHUS U BU3yaTH3allHH.

KoMMyHuKaTHBHbBIE YHHBepcaJbHbIe yueOHbIe el CTBHA:

OCYIIECTBIISAITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JACATEIBHOCTH;

pacro3HaBaTh NPEINOCHUIKY KOH(PIUKTHBIX CUTYallul U CMST4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOTHI,

BHIOMPATh TEMATUKY U METOJbI COBMECTHBIX NEHCTBUN C Y4ETOM OOIIUX MHTEPECOB U BO3ZMOKHOCTEH
Ka)KIO0T0 YJIeHA KOJIJICKTUBA;

IPUHUMATDH L€JIM COBMECTHOM JEeSTEIIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH JIEHCTBUS O €€
JOCTHKEHUIO: COCTABJIATh IJIaH JIEHCTBUM, paclpeAensiTh PO ¢ Y4ETOM MHEHHI y4aCTHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOETO BKJIAJa M KaXJOr0o y4YacTHHMKAa KOMaHAbI B OOMIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON
3HAYMMOCTH;

OCYIIECTBIIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEIEHUE B PA3NIMYHBIX CHUTYyalUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe 1eliCTBUSA
Camoopranm3anms:
CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO JEATEILHOCTh B 007aCTH (PU3UKU U aCTPOHOMUM,
BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATh COOCTBEHHBIE 33/]auu;
CaMOCTOSITENIBHO COCTAaBJIATH IIAaH PEUICHMs] PacUCTHBIX M KaYE€CTBEHHBIX 3ajay, IJIaH BBIOJHEHHUS
PAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsM;
paciupsTh paMK1 y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JienaTh OCO3HAHHBIN BHIOOD, APTyMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAULIMU B 0071aCTH (PU3UKH, TOCTOSHHO MOBBIIIATh
CBOI1 00pa3zoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLIHOHAIbHBI HHTEJLIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;
BJIa/IETh HABbIKAMHU II03HABATENbHON pe(daeKcuu Kak OCO3HaHHMS COBEpIIAaeMbIX ACHCTBHI H
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
MCIIOJIb30BATh MPUEMBI pe(IIEKCUHU IJI OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
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YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKEHHUIO;

IIPUHUMATH MOTHUBBI M @PTYMEHTHI IPYIUX [IPU aHAINU3E PE3YJIbTAaTOB AEATEIBHOCTH;

IPUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI M @PTYMEHTHI IPYTUX [P aHAJIN3€ PE3yJIbTATOB JESTEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mpouecce nOCTH)XEHUSI TUYHOCTHBIX PE3Y/IbTaTOB OCBOEHMS IIPOrpamMMbl 10 (PU3UKE AJIS YPOBHS
cpenHero ooOmero o0Opa3oBaHHMsA y OOY4YalOIIMXCA COBEPLICHCTBYETCSI SMOLMOHAIBHBIN HHTEIUIEKT,
npenonararomui copMUpOBaHHOCTb!

CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh NOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHHE, BHIETh
HalpaBJIEHUs Pa3BUTUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
IIOBEJICHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K 3MOLMOHAIBHBIM M3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAllU{, BKJIIOYAIONIEH CTpEMJIEHHE K JIOCTH)KEHHUIO LIeJM U YCIEXy, ONTHUMH3M,
MHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKIIIOYAIOIIEH cIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €r0
IIPU OCYIIECTBIIEHUU OOIIEHUSI, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CHOCOOHOCTh BBICTPAMBaTh OTHOIIEHUS C JPYTUMH JIIOIbMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3pemaTb KOHPIUKTEHI.

HPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kjacce mpeiMeTHble pe3yabTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y O0YYaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX Pojb U MecTO (U3HKU B (OPMUPOBAHUU COBPEMEHHOW HaydHOM
KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON NeATEIbHOCTH JTIOCH;

VUUTHIBATh TPaHUIBI MPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJENeil: MaTepualbHas TOYKa,
MHEepLMaJgbHas CHCTeMa OTcueTa, aOCOJIOTHO TBEPJOE TENO, HACalIbHBIM ra3, MOJEINU CTPOEHUS TIa30B,
KUAKOCTEH U TBEPJIBIX TEJ, TOUSUHBIN ANEKTPUUYECKUH 3apsii MU pelieHrur GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3HYECKHE SIBICHUS (TIPOIECChI) U OOBACHITH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA UM AJEKTPOJAMHAMHMKH: PpPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBUKEHUE, CBOOOJHOE MaJeHHUE TeJ, JABHKEHHE IO OKPYKHOCTH,
WHEpLHUA, B3auMoielicTBue ten, 1ud¢ys3us, OpOyHOBCKOE JBIKEHUE, CTPOSHUE KUIKOCTEH U TBEPABIX TE,
n3MeHeHne o0beMa TeJl MpU HarpeBaHUU (OXJIAXKICHHUH), TEIJIOBOE PaBHOBECHE, UCTIApEHUE, KOHACHC A,
IJIaBJICHUE, KPHUCTAIM3ALMS, KHUIIEHUE, BIAXKHOCTh BO3/JyXa, IOBBILICHUWE JABJICHHUS Tra3a IpU €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKAY IapaMeTpaMHu COCTOSIHHUSI Ta3a B H30MpOIleccax,
3JIEKTPU3ALIMS Tell, B3aUMOJIEUCTBHUE 3aPsI0B;

OMUCHIBATh MEXAHMYECKOE JBWKEHUE, HCMONB3ysad (U3MYECKHE BEIUYMHBI: KOOPJAWHATA, MYTh,
NepeMENIeHNE, CKOpPOCTh, YCKOpPEHHME, Macca Teja, Cujia, HMIIYJIbC Tejla, KHUHETHYecKas >SHeprus,
MOTEHIIMAIbHAS SHEPTUs, MEXaHWueckas paboTa, MeXaHWYEeCKas MOIIHOCTh; MPU OMUCAHWUU TPaBUIHLHO
TPAKTOBAaTh (PUINYECKUI CMBICT HCHOIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W €IWHUIBI, HAXOJIUTh
(GhOpMYJTBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BETUUMHY C IPYTUMHU BETUIMHAMU;

OMKCHIBATh W3YUEHHBIC TEIUJIOBBIE CBOWCTBA TEN U TEIUIOBHIC SIBICHHUS, HUCHOJIB3YS (PUINUYECKUE
BEITMYMHBI: JIaBJIICHUE Ta3a, TeMIlepaTypa, CPEIHss KUHETHYECKas DHEPrus XaOoTHUYECKOTO JIBMKCHHS
MOJIEKYJI, CpeAHEKBaJpaTUYHasi CKOPOCTh MOJIEKYJN, KOJIWYECTBO TEIJIOTHI, BHYTPEHHsS JHEprusi, pabora
raza, Kodh(UIMEHT IMOJE3HOTO NEUCTBHUS TEIUIOBOTO JBHUTATENs; MPH OMUCAHWW TPABWIHBHO TPAKTOBATh
(GU3MYECKUI CMBICT HCHONB3YEMBIX BEIMYUH, WX OOO3HAYEHUS W EAUHHIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BETUINHAM;

OTHCHIBATh M3YYCHHBIE DJICKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUYECKHUE SBIEHUS (IIPOLECCHI),
UCTIONB3YsT (PU3MUECKHE BEJIIMYMHBI: DJIEKTPUUECKHHN 3apsiji, JIEKTPHUECKOE I0JIe, HAMpPSKECHHOCTH IOJI,
MOTEHIIMAaN, PAa3HOCTh IMOTEHIIMAJIOB, MpPH OINWCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUH CMBICI
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UCTIONBb3YEMBIX BEJIWYHMH, MX O003HAUEHHUS W EIMHHULBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
(U3UUECKyI0 BETUUNHY C IPYTUMHU BEIMUMHAMU;

aHAJIU3UPOBaTh (U3UYECKUE IPOLECCHl M SBIEHUS, UCIONB3YS (U3NYECKHE 3aKOHbl M IPUHIIMIIBL:
3aKOH BceMupHoro Tsarorenus, I, II u III 3axonsl HproToHA, 3aKOH COXpaHEHUs MEXaHWYECKOM SHEPruu,
3aKOH COXPaHEHMS UMILYJIbCa, IPUHIUII CYIIEPIO3ULIMH CUJI, IPUHLUII PABHOIIPABUS HHEPLUAIBHBIX CUCTEM
OTCUYETa, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPUIO CTPOEHMS BEILECTBA, IAa30BbIE 3aKOHbI, CBS3b CpEIHEN
KWHETUYECKOW SHEpruM TEIUIOBOTO JBHMXXEHHS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypoil, NepBblid 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsAna, 3akoH KysnoHa, mpum 3TOM pasnvdyarhb
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXEHHWE U YyCJOBUsA (TpaHMLbI, 00JacTh)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHLIUIIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB; Pa3InvaTh
yCIIOBHS UX 0€3011aCHOIO MCII0JIb30BaHMS B IOBCEITHEBHOM KU3HU;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHHUIO (PU3UUECKUX SIBICHUI M MPOLIECCOB C UCIOIb30BaHUEM
OPSAMBIX U KOCBEHHBIX M3MEpPEHHH, NMpu 3ToM (HOpMyIHpoBaTh MpolieMy/3aiady U TUIOTe3y y4eOHOro
IKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO OOOpYJOBaHMSA, TPOBOAWTH OIBIT U
(bopMynHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHHUs (PU3MYECKUX BEIWYHMH, INPH 3TOM BBIOMpPAThH
ONTUMAJIbHBIN CIIOCO0 MU3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU IOIPEIIHOCTEH U3MEPEHUIA;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (HU3MUECKUMH BEITUYMHAMH C HCIHOJB30BAHUEM IPSIMBIX
U3MEpPEHUl, IpU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHPOBATh pe3yibTaThl MOJYyYEHHOM 3aBUCUMOCTH
(U3MUeCKUX BETMYMH B BUJE TAOIUI] U TPAPHUKOB, AETAaTh BEIBOJBI 110 PE3yJIbTaTaM HUCCIICAOBAHMS,

coOuoaTh MpaBWwila OE30IIaCHOTO TpyJda IpU IPOBEAECHUU MCCIEIOBAHUNH B paMKax y4eOHOro
DKCIEPUMEHTA,  Y4eOHO-MCCIEIOBATENbCKOM M MPOEKTHOW  JAEATEIIBHOCTH C  HCIOJIb30BAHUEM
U3MEPUTEINIbHBIX YCTPOUCTB U J1JaOOpaTOPHOr0 00OPYAOBaHUS;

pemaTh pacyeTHbIE 3a7audl C SIBHO 33IaHHON (PM3MYECKON MOJEIBIO, HCIOIb3Ys (PU3HUECcKue 3aKOHBI
U NIPUHLMIIBL, HA OCHOBE aHaJlM3a YCJIOBUS 3a/laul BbIOMpPATh (PU3MUECKYIO MOJIEINb, BBIACIATh (pru3nueckue
BEJIMYMHBI U (HOPMYIBI, HEOOXOIUMBIE I ¢ PEUICHHs, MPOBOIUTH PACUCThl U OICHUBATH PEAJHHOCTD
HOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBL;

pemaTh Ka4eCTBEHHBIE 3a7]a4M: BBICTPAUBATh JIOTUYECKH HEIIPOTHUBOPEUYMBYIO LIENOYKY PACCYKICHUN
C OIOpOH Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh IMpPU PEUIeHUH Y4YeOHBIX 3a/lad COBPEMEHHblE HH(OPMALMOHHBIE TEXHOJOTUHU JUIS
MIOUCKA, CTPYKTYpHUpPOBAHMS, HHTEPIPETALlMd U TPEACTaBICHUS Y4eOHOH M HAy4YHO-TIOMYJISIpHON
uH(pOpMallMK, TMOJIYyYUEHHOM U3 pa3IuYHbIX HCTOYHMKOB, KPUTHUECKH AHAJIU3UPOBATH TMOJIY4aeMYIO
UH(pOpMaIHIO;

IPUBOJIUTH TNPUMEPHI BKJIa/la POCCHUMCKUX U 3apyOEKHBIX YUYCHBIX-(U3UKOB B pa3BUTUE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOpPETHYECKHE 3HaHMs MO (U3MKE B TOBCEIHEBHOM >KM3HM MJs oOecnedeHus
0€30IaCHOCTH MPH 00palleHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOMCTBAMHU, JUIsl COXPAHEHHUS 3/I0pOBbsI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHNUS B OKPYKAIOILEH cpeie;

paboTaTh B IpyIIie C BHIMOJIHEHHUEM pa3IMYHBIX COLMATIBHBIX POJIEH, MIAHUPOBATh PabOTy IPYIIIHI,
palMOHATIBHO paclpeAessaTh O00f3aHHOCTH M IJIaHUPOBATh JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAlLMSX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KaXKJJOT0 U3 YYACTHUKOB IPYIIIBI B pEIlIEHUE paccMaTprUBaeMol poOIeMbl.

K xonny oOyuyenus B 11 kjaacce mpenMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX Pojb U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOW HaydHOM
KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTWM, B IIPAKTUYECKOU EATEIBHOCTH JIIOACH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHHIIBI MPUMEHEHHUS H3YYEHHBIX (DU3MYECKHX MOJEJeH: TOYEUHBIH 3IIeKTPUUYECKHM
3apsiz, Jdy4 CBETa, TOUCYHBIM UCTOYHUK CBETA, A/I€pHAs MOJEIb aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOIO s1pa
IpY pelIeHnH PU3NUECKUX 3a1a4;
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pacrio3HaBaTh  (U3UUECKHE SABJICHUS (TpoIecchl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU M KBAHTOBOW (DU3UKU: DIEKTPUUECKask IPOBOIUMOCTb, TEINIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JEHUCTBUS TOKa, B3aMMOJCHCTBHME MArHMUTOB, JJIEKTPOMAHUTHAs MHIYKLUS, JAEHCTBUE

MarHMTHOTO TOJISI HA IIPOBOJAHUK C TOKOM U ABIDKYLIHICS 3apsil, SJICKTPOMAarHUTHBIE KOJIeOaHUsl U BOJIHBI,
NPSAMOJIMHEHHOE PACHpPOCTpaHEHUE CBETa, OTpa)KeHHE, IMpesloMIIeHHe, MHTepdepeHuus, Audpakuus u
MOJISIpU3aIusl CBETa, AUCIepcHus cBera, dorolniekrpudeckuii apdexr (hotordhdexr), cBeToBOe naBieHue,
BO3HMKHOBEHUE JIMHEWYATOro CIIEKTpa aToMa BOAOPOAA, ECTECTBEHHAs: U UCKYCCTBEHHAs paIl0OaKTUBHOCTb;
ONMCHIBATh ~ W3y4YCHHBIC  CBOICTBAa  BemlecTBa  (dJEKTPHUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
IEKTPUUECKYIO MPOBOJUMOCTb PA3JIUYHBIX CPEl) M 3JICKTPOMArHUTHBIE ABJICHUS (IIPOLECCHI), UCIOIb3Ys
¢u3nvecKkre BEIMYMHBL: AJIEKTPHUECKUIA 3apsijl, cuja TOKa, SJIEKTPUYECKOE HAIpPSDKEHHE, DIEKTPUYECKOe
COIIPOTHBIIEHUE, PA3HOCTh NOTEHIMAJIOB, 3JIEKTPOJIBMKYILAs CHUJa, paboTa TOKA, MHAYKIUS MarHUTHOTO
noJisi, cuina Amrmepa, cuna JlopeHia, HHAYKTUBHOCTh KAaTYIIKH, SHEPTHsS JIEKTPHUYECKOT0 U MAarHUTHOTO
IoJiel, mepuoj M yacrora KojeOaHM B KojeOaTeJbHOM KOHTYpe, 3aps] M CWila TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoyeOaHud, (POKYCHOE PAacCTOSHUE M ONTHYECKas CHUjia JIMH3BI, MPU
ONMCAaHUM IMPABUIBHO TPAKTOBaTh (PU3MUECKUIM CMBICI HCHOJIb3YyEMBIX BEIMYMH, HUX OOO3HA4YEeHUS U
€/IMHULIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMH BEJIUYHMHAMU;

OIKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS W TIPOLECCHl, MCIONB3ysd (U3NUIECKHUE BEITMUNHBI:
CKOpOCTb JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPIus U UMIYNIbC (HOTOHA, MEPUOA
NOJTypacmajia, SHEPTHsl CBA3M aTOMHBIX SiZIep, MPHU OMMCAHWW TPABWIIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI
UCIIOJIb3YEMbIX BEJIWYHMH, MX O003Hau€HWs U €AMHUII, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(GU3NIECKyIO BETUUMHY C IPYTHMMHU BEIIMYMHAMU, BEIYUCIATH 3HAaUeHUE (PU3MUECKON BEIIMYHHEI,

AHATM3UPOBATh (PU3UUECKUE TMPOIECCHl M SBICHUS, UCIONB3YS (DU3NYECKUE 3aKOHBI U TPUHIUIIGL:
3akoH OMa, 3aKOHBI ITOCIIEAOBATEIBLHOTO M TAPAJUIETLHOTO COCTUHEHHS NPOBOAHHUKOB, 3aKOH JIKOymsa—
JleHua, 3aKOH 3JIEKTPOMarHUTHOM MHAYKLHUH, 3aKOH IPSIMOJUHEHHOI0 pPacHpOCTPAHEHUS CBETa, 3aKOHbI
OTpPaKEHHsI CBETA, 3aKOHBI ITPEJIOMIICHHUS CBETa, ypaBHEHHE OWHIITEHHa s (oTodddekra, 3aKoH
COXpPaHEHMsI PHEPruy, 3aKOH COXPAHEHUs MMITYJIbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YHMCIa, TIOCTYJIaThl bopa, 3aKOH pagroaKkTUBHOTO pacmaja, IMpu 3TOM pa3inyaTh
CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHWE W YCJOBUs (IpaHMIbI, 00JacTi)
PUMEHUMOCTH;

OTpeNieNATh HalpaBJIeHUe BEKTOPa WHAYKIIUM MarHUTHOTO MOJISl IPOBOJHHUKA C TOKOM, CUJIBI AMIepa
u cuiibl Jlopenna;

CTPOUTH U OINUCHIBATh U300pakeHUE, CO3/1aBaEMOE INIOCKUM 3€pKaJloM, TOHKOM JIMH301;

BBITTOJIHATH SKCTIEPUMEHTHI 110 UCCIIETOBAaHUIO (PM3UIECKUX SBICHUH M MPOIIECCOB C MCIOIB30BaHUEM
OpSMBIX U KOCBEHHBIX M3MEpEHHi: MpU 3TOM (HOopMyIHpoBaTh MpolieMy/3aiady W THUHOTE3y Yy4eOHOro
OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TMPEIUIOKEHHOTO0 O00OpYyIOBaHHWs, TPOBOAWTH OMNBIT |
(GopMyIHpOBaThH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIWYHMH, IMPH 3ITOM BBIOMpPATh
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEIWYHMH C UCTIOIB30BAHUEM INPSMBIX H3MEPEHHIA: TIPU 3TOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHPOBATH pe3yJbTaThl MOJyYEHHON 3aBUCUMOCTU (PM3UYECKUX BEIUYHH B
BUIe TaOIHII U TpaHUKOB, 1ETaTh BBIBOJKI 110 PE3yJIbTaTaM MCCIICIOBAHNUS;

coOmoaTh TMpaBWiia OE30MacHOTO TpyJda TPU TPOBENECHHHM HCCICJOBAaHWN B paMKax ydeOHOTo
IKCIEPUMEHTa,  Y4eOHO-MCCIENOBATEIbCKOW W TPOCKTHOW  JEATENhbHOCTH C  HCIIOJIb30BaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBaHUS;

pemarh pacyeTHBIC 3a/1a49M C SBHO 3aJJaHHON (pU3MUYECKON MOJEIBIO, UCTIONB3Ys (PH3NIECKUE 3aKOHBI
U TIPUHLIMIIBL, HA OCHOBE aHAJM3a YCIOBUS 3a/1auM BBIOMpPATh (PU3HUECKYIO MOJIEINb, BBIACTATH (PU3nUYecKue
BEJIMYMHBI U (HOPMYIIbI, HEOOXOJUMBIE ISl €€ pelleHUsl, TPOBOAUTh PAacdeThl U OIEHUBATh PEaJIbHOCTH
MOJYYEHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBL;

pemarh Ka4eCTBEHHBIE 3a/Ia4i: BBICTPAUBATh JOTMUECKH HEMPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHMA
C ONOPOH Ha M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;
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HCIIOJI30BAaTh MpU PCIICHHUU y‘ICGHBIX 3aaa4 COBPCMCHHBIC I/IHq)OpMaI_II/IOHHI:Ie TCXHOJIOTHUHN OJIA
MIOWCKA, CTPYKTYpHUPOBAHMSA, HMHTEPIPETAllM W MPEACTABICHUS Y4eOHOW M HAYYHO-TIONMYJISIPHOU
uH(pOpMaNNK, TONYyYeHHOH U3 pa3IMYHbIX HCTOYHHMKOB, KPUTHYECKH aAHAJIM3HPOBATH IOIY4aeMYIO
UH(pOpMAIIHIO;

OOBSICHATH MPUHLMUIIBI JICHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS
uX 0€301acHOT0 UCIOJIB30BAHNUS B TOBCEAHEBHOM KU3HH,

NPUBOUTH MPHUMEPHI BKIIAJA POCCUHCKUX M 3apyOekKHBIX YUYCHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTUYCCKHUEC 3HAHUA 110 (1)I/ISI/IKC B HOBCCHHGBHOﬁ KU3HHU OJIA obecrieueHust
0e30macHOCTH MpH O0paIIeHNH ¢ TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMHU, ISl COXPAHEHUS 3/10POBbS U
COOJIIOIEHHSI HOPM IKOJIOTHYECKOTO IIOBEICHHS B OKPYKaIOIIEH cpefe;

paboTaTh B IpyIIE C BHINOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, INIAHUPOBATh PabOTy TPYIIHI,
paloOHaJIbHO PACHIpPCACIIATH 0053aHHOCTH U IJIAaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CUTYyallUAX,
aJIeKBaTHO OIIEHUBATh BKJIAJ] KAXXIOTO U3 YIaCTHUKOB I'PYIIIBI B PELICHUE pAcCMaTPUBAEMOI TPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB M TeM uudgpoBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NPOrpaMMbl Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypcbl
Pazgen 1. DPUSUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METOJbI HAYYHOI'O TTIO3HAHUS 2 buGmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41b£72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnnorexa [JOK
2.1 K
HHeMaTHRa > https://m.edsoo.ru/7f41b£72
bu6nmmoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
23 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 ) bubmuoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 0] 10 1
CHOBBT TEPMOHHAMMUIKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubmuoteka [LIOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41b£72
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Hroro no pazaeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
+ MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTOstHHBIN MEKTpUYECKU TOK. TOKM B 12 bubnuorexa [IOK
' Ppa3MYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uugpoBbie
Ne n/n P Kontpoasnbie | Ilpakrndeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
L1 MarnuTHO€ noJie. DIeKTpOMarHuTHas 1 1 3 bubmmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHuuyecKue 1 31eKTpOMarHuTHhIE 9 1 bu6mmoteka [LIOK
' KoJeOaHus https://m.edsoo.ru/7f41¢97¢
29 MexXaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoteka I[IOK
. 1
23 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

11 OcHOBBI crieIMaILHON TEOpUU 4 1 bubnnoreka [IOK
) OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 4
Paznena 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 Oneme AHTOBOM ONTHKHU 6
JIEMCHTRT KBAHTOBOM https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 4 bubmuoteka [IOK
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4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEHHE 4 Egpi?;;i%iigﬂ?g 11697
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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YUYEBHO-METOJINYECKOE OBECIIEHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» ®usuka, 11 xrace/ I'enpenmreitn J1.O., bynatoa A.A., Kopaunses 1.H.,
Komkuna A.B., O6mecTBo ¢ orpanndeHHOM oTBeTcTBeHHOCThI0O « BUHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 00111ecTBO «I31aTENnbCTBO
«IIpocBenienne»

®dwusnka (6a30BbIi ypoBeHb). 10 kinace: yueOnuk/I'ennenmreitn JID, bynarosa

AA.u np.-M.:.BUHOM. JIa6oparopus 3uanunii 2020

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

edsoo.ru

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HUHTEPHET

* https://abitu.net

* https://statgrad.org

* https://resh.edu.ru/

* https://www.eduspb.com
* https://www.yaklass.ru

* https://os.mipt.ru/#/

* https://foxford.ru
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Jluct cornacoBaHus k gokymeHTy Ne 56 ot 13.08.2024
MununaTop cornacoBanus: Yeaposa [.}O0. CekpeTtapb
CornacoBanue nHnyumpoBaHo: 13.08.2024 13:34

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 bakangwha J1.B. 13.08.2024 - 13:35
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