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HNOACHUTEJBHAS 3AIIUCKA

Pabovast nporpamma mo yuebnomy mpemmery «®usuka (6a30Bbli yposens)» mist 10-11 kinaccos paspaboTana Ha OCHOBE CIIEIYFOIIAX

JIOKYMEHTOB:
1. ®enepanbHplii TOCYIapCTBEHHBIH 00pa30BATEIBHBIN CTAHIAPT CPEAHEro OOmEero oOpa3oBaHMs, YTB. MPHKA30oM MUHHCTEPCTBA

obpazopanus u Hayku PP ot 17.05.2012 Ne 413 (B penakumu ot 12.08.2022 Ne 732 (¢ u3MEHEHUSAMH)).
2. ®epiepanbias odpazoBaTeNbHAS IIpOrpaMMa CpeIHEro oomiero obpazoBanus, yTB. IprkazoM Murnpocsemmenus PO ot 18.05.2023 No 371

(C UIBMEHEHUSIMH).
3. Genepanbhas paboyas IporpamMma cpetHero obuiero obpasosanust «dusuka (6a30BbIi yposeHs)» (11 10-11 k1accoB 06pa3oBaTEIbHBIX

opranusauuii). - ®I'BHY «MMCPO», Mockga 2024.

4. OcHosnas obpasopatelbHas IporpaMma cpeaHero ooiero oopasosanus MOY Jluues Ne 3 (B cootserctun ¢ ®I'OC-2022) ot 28.08.2023
(C IBMEHEHHSIMH ).

CoJieprxanue porpaMMsl 1o (pM3MKe HAIPABICHO Ha (GOPMUPOBAHME ECTECTBEHHO-HAYYHOM KapTHHBI MHpa obydarommxcst 10—11 kmaccos
npu oOydeHud ux (usuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTENLHOCTHOTO Tojaxona. IIporpamma 1o (pu3HKe COOTBETCTBYET
tpeboBarnsiv PI'OC COO k mIaHMpyeMBIM JIMYHOCTHBIM, MPEIMETHBIM M METATPEJMETHBIM pe3yibTaTaM OOYUEHHs, a TAKXKe yUUTHIBACT
HEOOXOZMMOCTh PEATTU3AIMH MEKITPEIMETHBIX CBSI3eH (DH3HKH C €CTECTBEHHO-HAYYHBIMHU y4eOHBIMH peIMeTaMu. B Hell onpe IesioTest OCHOBHBIE
Lead H3yYeHWst (QU3MKM Ha YPOBHE CpEeJHEro obiiero 00pasoBaHMs, IUIAHUPYEMBIE DPE3YJIbTaThl OCBOCHMS Kypca (DM3MKH: JIMYHOCTHBIC,
MeTaIpeJIMETHbIE, IIpeIMeTHBIE (Ha 6a30BOM ypOBHE).

IIporpamma 1o (pu3uke BKIIIOYACT:

® IJIaHUPYEMbIE Pe3yNbTaThl OCBOCHHS Kypca (pU3HKK Ha 0A30BOM YPOBHE, B TOM YHCIIE MIPEJMETHBIE PE3YJILTATEI 10 FOJaM 00YUeHHUS;

e cozaepxanue yyeOHoro npenmera «@u3uka» 1mo rojgam o0ydeHus.

dusrka Kak Hayka 0 HauboJiee 00LIMX 3aKOHAX IPUPOJIBL, BHICTYIIAS B KAYECTBE y4eOHOI0 IpeMeTa B INKOJIE, BHOCHT CYIIECTBEHHbIH BKIIAL
B CHCTEMY 3HaHHH 00 okpyxaromem mupe. I1IKoapHbI Kype GU3HKH — CHCTEMOOOPA3yIOIMIA Il €CTECTBEHHO-HAYUHBIX YUeGHBIX MPEIMETOB,
OCKOJIbKY (PH3MUECKUE 3aKOHBI JIEHKAT B OCHOBE IIPOLIECCOB U SIBICHHH, H3ydaeMbIx XUMUE, GHONOrUel, (pusndeckoit reorpadueii 1 acTpOHOMHUEH.
Vcnonb30BaHue u aKTHBHOE IPUMEHEHNE (PH3NUECKHUX 3HAHUH ONPEIENISIET XapaKTep U pa3BUTHE pa3Ho0OpasHEIX TEXHONOTHI B chepe DHEPreTHKH,
TPAaHCIIOPTA, OCBOCHUSI KOCMOCA, TTOJIYUCHHSI HOBBIX MAaTEPUANIOB C 3aJaHHBIMM CBOMCTBAMU U Ipyrux. M3yduenue GpU3MKK BHOCUT OCHOBHOI1 BKJIA
B (hOPMHUPOBAHME €CTECTBEHHO-HAYUHOH KapTHHBI MHpa 00Ydaroluxcs, B GopMUpoBaHue yMEHHH MPUMEHSITH HAYYHbIH METOJL TO3HAHMS TIPU
BBIITOJIHEHUN UMH YYeOHBIX UCCIICIOBAHNIL.

B ocHoBy Kypca dusuxm juis yposiis cpesiHero oo1ero oopasoBaHus MOJNOKCH psyl Wied, KOTOPhIE MOKHO paceMatTpHBaTh KAk HPHHIMIIBI

CI'O 1TOCTPOCHUS.



Hoes yenocmuocmu. B cOOTBETCTBHH ¢ HEH KypC SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJEPKHUT MAaT€PHa U3 BCEX Pas3/eloB (hU3HKH,
BKJIIOYAET KaK BOIIPOCHI KJIACCUUYECKOH, TaK ¥ COBPEMEHHOH (DHU3UKH.

Hoes eenepanusayuu. B cooTBETCTBUM ¢ Helt MaTepual Kypca QU3HKU 00BEIHHEH BOKPYT (QU3HUECKUX TeOpHid. Beaymmm B Kypce sBisieTcs
(GopmMHupoBaHKE NIPECTaBICHUH O CTPYKTYPHBIX YPOBHSAX MAaTEPHHU, BELIECTBE U TIOJIE.

Hoes eymanumapusayuu. EE peanusarus npejanosiaraeT MCIONb30BaHHE I'YMAHHTAPHOTO MOTEHIUana (U3MYECKOl HAyKH, OCMBICIECHHE
CBSI3H PA3BUTHA (DU3MKH C PA3BUTHEM OOINECTBA, & TAKKE C MUPOBO33PCHUYCCKIMHE, HPABCTBEHHBIMHU M 9KOJOTHYECKUMHE ITPOOIEMaMH.

Hoes npuxnaonot nanpasiennocmu. Kypce GU3MKH MpeamonaraetT 3HAKOMCTBO C HIMPOKHAM KPYyIOM TEXHHYECKMX M TEXHOJOTMUYECKHX
[IPUJIOKEHUH U3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes oxonozusayuu peanusyercss IIOCPEACTBOM BBENCHHUs OSJIEMEHTOB COJCPXKAHMs, MOCBANIEHHBIX OKOJOIMYECKUM MpobieMam
COBPEMEHHOCTH, KOTOPBIC CBSI3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJIOIUH, a Takxke 00CYXKIEHHUs MPoOJIeM paIlMOHAIBHOTO MPUPOIOIIOIH30BAHMS U
9KOJIOTHYECKON OE301acHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMK Kypca (U3MKH HA YPOBHE CpPEIHEro OOIero o0pasoBaHHs sBISIOTCS (usndeckue Teopuu ((GopMupoBaHHE
IPE/ICTABICHUH O CTPYKTYPE MOCTPOEHUS GU3HUECKON TEOPHH, POIIH (PyHJAMEHTATIBHBIX 3aKOHOB H IIPHUHIMIIOB B COBPEMEHHBIX MPECTABIEHHIX
0 MpUPOJIe, TPAaHUIIaX IPUMEHUMOCTH TEOPHH, ISl OIIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHH U MTPOIECCOB).

CHCTEMHO-AEATENLHOCTHBIH MOJAXO0M B Kypce QU3UKU Pean3yeTcs MPEK/Ie BCEro 3a CYET OpraHUu3aliy SKCIEPUMEHTATLHON 1esITeTbHOCTH
obyuwaronmxcst. Jlnsg 6a30Boro ypoBHs Kypca (H3MKH — 3TO HCIOJIB30BAHHEC CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPHMMEHTOB H
1abopaTtopHBIX paboT, KOTOpbIE B mporpamme o (usuke oOBEAMHEHBI B OOMIMI CIHMCOK yYEHUYECKMX NPAKTHYECKHX paboT. Bulienenue B
yKa3aHHOM IepevHe J1abopaTOPHEIX paboT, MPOBOAUMBIX IS KOHTPOJISL U OLEHKH, OCYIIECTBIISCTCS YYACTHUKAMU 00pa3oBaTebHOrO IIpolecca
MCXOJI U3 OCOOEHHOCTEH IJIAaHMPOBAHUS M OCHAUIeHUs kabunera ¢usuku. [Ipu sToM obecrieynBaeTcs OBajeHHe 0OYYaAIOIMMHC YMEHUSIMH
IIPOBOJANTE KOCBEHHBIC U3MEPCHHMS, MCCIEAOBAHMS 3aBUCHUMOCTEH (DM3MYECKUX BEJIMYMH M MOCTAHOBKY ONBITOB 1O MPOBEPKE MPEIIOKEHHBIX
THITOTE3.

boibiioe BHMManue ynensercs pelieHruIo pacuéTHBIX U KaYeCTBEHHBIX 3aiad. [Ipu 5TOM /s pacuéTHBIX 3a/1a4 NPHMOPUTETOM SABIISIOTCS
3a/1a4¥ C SIBHO 3aJ[aHHOM (PU3UUECKON MOJIENIBIO, I103BOJISIOIINE IPUMEHSITh H3yYEHHBIC 3aKOHBI K 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjela Kypca,
TaK W MHTETPHUPYS 3HAHWS W3 Pa3sHBIX pas3nenoB. [l KayeCTBEHHBIX 3a/iau NPHOPHUTETOM SIBISIOTCS 3ajiaHusi Ha OOBSCHEHHE IIPOTEKAHUS
(pusnyecKkux sBIEHUH KM IPOLLECCOB B OKPYIKAIOLIEH JKU3HH, TPeOYIOIIHe BBIOOPa HU3HUIECKOM MOJIEIH JUIs CUTYalluK 1PAKTHKO-OPUEHTUPOBAHHOTO
Xapaxrepa. ) '

B coorBercreun ¢ tpebopanuamu GI'OC COO k MaTepHalibHO-TEXHHUECKOMY 00eceYeH IO y4eOHOro 1poiiecca 6a3oBbIi YPOBEHD Kypca
Gusukn na yposHe cpejnero o0lIEero 00pa3oBaHUs JOJIKEH HM3ydaThCsl B YCIOBUSX NPEJAMETHOrO KaOuHeTa (DM3MKM MIIM B YCJOBHSIX
HHTETPUPOBAHHOIO KaOMHETA 1PEJIMETOB €CTeCTBEHHO-HAYUYHOro 1Mkia. B xabuHeTe (GU3MKH J0IKHO OBITL HeoOXoauMoe J1abopaTopHoe
obopynoBanue Juisl BRINOJIHECHMS YKa3aHHBIX B IIPOTrpaMMe 110 (PU3MKE yUCHMUYCCKUX MPAKTHIECKUX paboT U JIEMOC TPallMOHHOE 000y I0BaHKe.



JlemoHcTpanimonHoe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBHHM C IPHHIMIIOM MHHMMAILHOM JOCTATOYHOCTH M 00ECIeyHBaeT
MOCTAHOBKY MEPEYMCIIEHHBIX B IIpOrpaMme IO (HM3MKE KIIOUEBLIX JEMOHCTPALMH JUIS HMCCIIC/IOBAHUSI M3YydaeMbIX SBJIEHHH M IIPOIECCOB,
SMIIMPUYECKUX U (QYHJAMEHTATBHBIX 3aKOHOB, HX TEXHUYCCKHUX IPUMEHEHHIA.

JlaboparopHoe 000pyOBaHHUE /ISl YYCHUYECKUX MTPAKTUIECCKUX PabOT GOPMHUPYETCS B BUIE TEMATHYECKUX KOMIUIEKTOB U 00€CIIeUNBAETCS
B pacy€Te OJHOr0 KOMIIJIEKTa Ha JBYX oOydaromuxcs. Temarndyeckre KOMILIEKTHI JIaAO0OpaTOpHOTO 000pYI0BAHHUS JTOIDKHBI OLITH IOCTPOEHEI Ha
KOMITJICKCHOM HCIIOJIb30BAHMHM aHAJIOTOBBIX M IH(POBBIX NPHOOPOB, @ TAKXKE KOMIIBIOTEPHBIX H3MEPHTENBHBIX CHCTEM B BHE HH(PPOBLIX

nabopaTopuii.
OCHOBHBIMH LIEJISIMH H3Y4YeHUsI QU3UKH B 00IIeM 00pa30BaHHHU SIBIISFOTCS:

(GopmEpoBaHUe HHTEPECA K CTPEMIICHHS 00yJaIOIIHXCS K HAYYHOMY H3YUYEHHUIO TIPUPOJIbI, PA3BUTHE MX HHTEJUIEKTYAIBHBIX K TBOPUECKHUX
CITOCOOHOCTEN;

Pa3BUTHE IPEACTABJIEHUH O HAYYHOM METOJIE TIO3HAHUS ¥ (POPMHUPOBAHHE HCCIIEOBATEIHCKOTO OTHOIICHHUS K OKPYIKAIOIINUM SIBJICHHUSIM;
(GopMHpOBaHHE HAYIHOTO MHPOBO33PEHUS KaK Pe3yJIbTaTa H3yUIeHHUsI OCHOB CTPOCHHS MaTepuH ¥ (yHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;
bopMupoBaHue yMeHUI OOBSICHSTH SIBJICHUS C HCIIOIb30BaHUEM (DU3UYECKUX 3HAHUM U HAy4YHBIX JIOKA3aTeJILCTB;

(bopMHpOBaHUE IPEACTABICHUH 0 POIH QUIHKH TSI Pa3BUTHS JIPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI.

Hoctmxenne 9THUX 1Heiel obecreynBaeTcsl pelieHueM CIIeIYIONINX 3a/1a9 B IPOIecce U3ydeHus Kypca GU3MKH Ha yPOBHE CPEHEr0 0OIIEro
0o0pa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHMH 00 OOIMMX (U3MUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIIOYAs MEXAHHMKY, MOJEKYISPHYIO
(Gu3MKy, 21€KTPOJUHAMHKY, KBAHTOBYIO QDHU3HKY H JIEMEHTBI aCTPO(DU3HKH;

GopMupoBaHHE YMEHHH IIPHMEHSTH TEOPETHYCCKUE 3HAHHS JUIs OOBSICHEHWs (DU3HUECKUX SABIEHUH B NPUPOJE M JUI NPHHSATHS
IIPaKTUYECKHUX PELICHUH B IIOBCEIHEBHOM YKU3HU;

OCBOEHME CII0OCOOOB PElIEHUs PA3IMUHBIX 3a/1a4 C SIBHO 3aJIaHHOM (HU3MUECKO MOJIEITBIO, 3a/1ad, OAPa3yMEBAIOIIUX CaMOCTOSITEILHOE
cozzianue GU3NIEeCKOH MOJICITH, aJIeKBATHON YCIIOBHSM 3a/1a4H;

NOHMMaHUe (U3UYECKUX OCHOB M IPUHIUIOB JCHCTBHS TEXHUYECKHX YCTPOHCTB M TEXHOJOTHYECKUX IPOLIECCOB, MX BIMSIHUS Ha
OKPYKaIOIILYIO CPeJLy;

OBJIaJICHHE METOAAMH CaMOCTOSATEIBHOIO IUIAHUPOBAHUS W TPOBEJIEHHS (PU3MYECKUX OSKCIEPUMEHTOB, aHalW3a W WHTEpIpeTalnu
uH(pOpPMaIUK, OIpeesIeHHUs JJOCTOBCPHOCTH TMOJIYYEHHOTO Pe3yIbTaTa;

CO3/IaHueE YCIOBMH JUIA Pa3BUTHSI YMEHUH POEKTHO-UCCIIEOBATENBLCKON, TBOPUCCKOM JICATEIILHOCTH.

Ha u3yyenue ¢usnkm (6a30Bblii ypoBeHb) HA YPOBHE cpeiHEro o01ero odpasosanus oTBoanuTes 136 acos: B 10 kiacce — 68 uacos (2 vaca

B HeJlento), B 11 kimacce — 68 gacos (2 uaca B HeJ1eno).
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IIpennaraemblii B mporpamme 1o (Gu3uke mnepedeHsb J1abopaTOpHBIX U MPAKTUUECKUX padOT SBISETCS PEKOMEH/JIOBAHHBIM, YUUTENb JIEIaeT
BBIOOP IIPOBEIEHUS 1a00OPATOPHBIX pabOT M OIBITOB C YYETOM MHIAMBH/IYaTbHBIX OCOOCHHOCTEH 00yUYarOIIUXCS.



COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3pnen 1. ®u3uka 1 MeTOAbI HAYYHOIO MO3HAHHUS
@usuka — Hayka o npupoze. HaydyHnele MeTOIBI HO3HAHHS OKPY)KAIOLIEro Mupa. Poib SKCIEpUMEHTa ¥ TEOPUH B IPOLECCE MO3HAHUS
IIPUPOJBL. DKCIEPUMEHT B (PU3HKE.
Monenuposanne Qusuueckux siBIeHHH M mporeccoB. Haydnwle rumotessl. Dusndeckue 3aKOHBI M TEOPHU. | paHMIBI TPUMEHUMOCTH
buznyecknx 3akoHOB. [ [pHHITHIT COOTBETCTBHS.

Ponb u MecTo Qusrky B GOPMHPOBAHUH COBPEMEHHOM HAYYHON KapPTHHBI MUPA, B IPAKTHYECKON JEATENBLHOCTH JIFOIEH.
Lemoncmpayuu

AHaJIoroBble U LIH(prBHe HU3MCPUTCIIbHLIC HpH60pI)I, KOMIIBIOTCPHBIC JTATYHUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe nBmwkeHre. OTHOCHTEIBHOCTh MeXxaHHUecKkoro jaBmkerns. Cucrema orcuéra. TpaekTopus.

[Tepemerenue, ckopocTh (CpefHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPCHHE MATEPHATBbHON TOUKH, HX IPOEKIMU HA OCH CHCTEMBI
KoopauHat. ClI0)KeHHE NIEPEMENICHUH U CII0KEHUE CKOPOCTEH.

PaBnomepHoe M paBHOYCKOpEHHOE IpsIMOJMHEHHOE JBHXKEHHE. | paduku 3aBHCHMOCTH KOODJMHAT, CKOPOCTH, YCKODEHHMS, IIyTH H
IIEPEMEILIEHUS MaTepUAIbHOM TOYKU OT BPEMECHH.

CpoboHOE nasenue. Y cKopeHue CBOOOTHOTO Ma/ICHHSI.

Kpuponuneiinoe apuxenue. J[BuxxeHne MaTepualibHON TOYKH O OKPYKHOCTH C MOCTOSHHON IO MOJIYJIIO CKOPOCTBIO. YTIJIOBask CKOPOCTh,
JMHeRHas cKopocTh. [lepuon u yacrora oOpatenus. [leHTpocTpeMuTenbHOE yCKOPEHHUE.

Texnuueckue yctpoiicTBa U IpaKTUYeCKOEe IPUMEHEHHUE: CITUJIOMETD, ABHKEHHE CHAPSIIOB, IIEMHbIC U PEMEHHBIE IIEPEIAUM.

Jlemonecmpayuu

MoJienb cuCTeMbl 0TCYETA, MILTIOCTPAINS KWHEMATHYECKUX XapaKTEPUCTHK IBHIKCHHS.

IIpeoOpazoBanue IBUXKEHUHN € UCITOIL30BAHUEM TTPOCTHIX MEXaHH3MOB.

ITanenne Tesl B BO3/lyXe U B Pa3pesKeHHOM TPOCTPAHCTRE.

Habmonenune nBukenus rena, OpoOLICHHOTO 101 YIJIOM K TOPH30HTY B TOPU30HTAIILHO.

M3mepenne yckopeHust CBOOOHOTO 114, 1CH U,



Hamnpasiienue CKOpOCTH IpU JBUKESHHUH 11O OKPYKHOCTH.

Yuenuuecxuii skenepumenm, n1abopamopHuvie pabomul

W3y4yenne HepaBHOMEPHOT'O JBHIKEHHUS C LEIBIO ONPE/IC/ICHUSI MTHOBEHHOM CKOPOCTH.

Hccnenosanne COOTHOIIEHMS MEXKAY IIyTSIMH, INIPOMJIECHHBIMH TEJIOM 3a IOCIEIOBATEIbHBIC DABHbIE IPOMEXYTKA BPEMEHH NpH
PaBHOYCKOPEHHOM JBMIKEHUHU C HAYAIBHOU CKOPOCTHIO, pABHOM HYITIO.

M3zyuenue BHXKEHUs IAPUKA B BSI3KOH JKUIKOCTH.

W3yuenne IBUKEHHUS Tela, OPOIIEHHOTO TOPH3OHTAILHO.

Tema 2. Junamuxa

IIpunnun otHocutenbHocTu [anumes. [leprrit 3akon Heiotona. MHepimaabHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cyneprnosurmu cuil. Bropoit 3akon HpioToHa Juts MarepuaibHod Touku. Tperwii 3akon Hprotona s
MaTepUaIbHBIX TOYEK.

3aKOH BCEMMPHOTo TaroteHus. Cuia TspkecTd. [lepBas KocMuUecKast CKOPOCTb.

Cuta ynpyroctu. 3akon ['yka. Bec tena.

Tpenune. Buasl Tperus (IIOKOsl, cKoibxeHus, xkayenns). Cuna tpenus. Cyxoe Tpenue. Cuia TPeHHsS CKOJBKEHHS M CHJIA TPEHHS TOKOS.
Koa¢dpumment tpenns. Cuia cOnpoTHBICHHUS PH JIBHKEHHH Tejla B )KUAKOCTH HIIU Tase.

IlocTynarenbHoe M BpamaTesbHOE ABH)KEHHE a0COIOTHO TBEPIAOIO Tela.

MoOMEHT CHJIbI OTHOCHTENBHO OCU BpalneHus. [1inedo cuibl. Y eoBus paBHOBECHS TBEPIOTO TeJla.

Texuuyeckue ycTpoiicTBa U IIPaKTUYECKOE IPHMEHEHHUE: TTOIITAITHUKH, JIBUKEHHE HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHEPIHH.

CpaBHeHHE MacC B3aMMOJCHCTBYIOIIUX TEJ.

Bropoii 3akon HerotoHa.

W3mepenue cu.

Crnosxxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Jie(pOpMaLIUH.

HepecomocTs. Bec Tena nmpy yCKOPEHHOM HOIBEME | TTaICHHH.

CpaBHeHME CUJI TPEHUSI TIOKOSI, KAUCHUS U CKOJIBKCHHMSI.

YcnoBus paBHOBecHs TBEPLIOTO Tesia. Buabsl paBHOBeCHSI.

Vuenuueckuir oxcnepumenm, iabopamopnwie pabomol

Nzydenue nBuxenus Opycka 1o HaKJIOHHOM IIOCKOCTH.
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VceneioBanue 3aBUCHMOCTH CHIT YIPYTOCTH, BO3HUKAIOIIHMX B [IPY)XHHE M PE3UHOBOM 00pasIie, OT HX ae(opMarlii.

Vcenenosanue ycnopuii paBHOBECHs TBEPIOTO TeNa, UMEIOLIETO OCh BPAIICHHS.

Tema 3. 3aKkoHbl coxpaneHua 6 mexanuke

VMityibe MaTepHaibHOM TOUKH (Tela), CHCTEMBI MATEPHAIBHBIX ToYeK. IMITYJIbC CHIIBI H H3MEHEHHE MMITyJbca Tejla. 3aKoH COXpaHECHHS
UMITyJIbca. PeakTUBHOE JIBHIKCHHE.

Pabora cuibr. MOIIHOCTE CHIIBL.

Kunerndeckas sHeprust MaTepuansHoi Toukn. Teopema 06 H3MEHEHHH KUHETHUECKON SHEPIHH.

[orentmanbhas sueprus. IloTenmuanbHas dHeprust ynpyro nedopMHPOBAHHON IIPYKHHBL IloTeHnuanbHas SHEprusi Tejaa BOJIM3H
IIOBEPXHOCTHU 3€MJTH.

IloTeHiuanbnple U HenOTeHIUAIbHbIe CHIlbl. CBsI3b pabOTHI HEMOTEHIHAILHBIX CHJI ¢ H3MEHEHHEM MeXaHMuecKo OHEPIUH CHUCTEMBI TeJl.
3aKOH COXPAHEHUs] MEXaHUIECKON DHEPTHUH.

VYipyrue u Heynpyrue CTOJKHOBEHHSL.

Texnuyeckne yeTpoicTBa U IPaKTHYECKOE IPUMEHEHHE: BOAOMET, KONED, MPYKUHHBIH ITHCTOJIET, IBHKEHHE PAKeT.

Jemoncmpayuu

3aKOH COXPaHEHHs UMITYJIbCA.

PeaxTusHOE J1BUXEHHE.

[Tepexon moTennMaNbHON SHEPTHH B KHHETUYECKYIO H 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamopnole pabomo:

M3yyenne abCoNOTHO HEYIIPYTOro yjiapa ¢ HOMOIIBIO JABYX OJHHAKOBBIX HUTSHBIX MASTHUKOB.

Hccnenosamue cBsi3u paboThI CHIIBI ¢ H3MEHEHHEM MEXaHIHICCKON SHEPTHHU Tejla Ha IIPUMEpE PACTSIKEHHS PE3SHHOBOTO KIyTa.

Pazpen 3. MosiekyaspHasi QU3HKa U TEPMOIHHAMUKA

Tema 1. Ocro6bl MOSIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIC T10JI0XKEHHUS MOJIEKYIAPHO-KMHETHYECKON TEOPUHU U MX ONBITHOE 060CHOBAHHE. BpOyHOBCKOE JIBHIKEHHE. Juddysus. Xapakrep
JABUKCHM s M B3aMMOJICUCTBHS YaCTHIL BEMIECTBA. MOJIeN CTPOCHHS I'a30B, JKHIAKOCTEH M TBEP/ILIX TEN U 00bSICHEHHE CBOI/ICTB BEILlECTBA Ha OCHOBE
oTHX MoJesieil. Macca u pasmepsl Monekyi1. KomudecTso Berectra. [locrosinnas ABorajipo.

Tennosoe pasuosecue. Temnepatypa u eé usmepenue. [lkana remneparyp Ilenscust.

Mojtesib naeansuoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH MICAIBHOTO ra3a. AGCOJIOTHAs TemIeparypa Kak
Mepa cpe/iHeH KMHETHYECKOH 9HEPrHM TEIIOBOrO JiMoKenus dactuil rasa. Illkama temneparyp Kenbbuna. 'a3oBele 3aKoHBL YpasHeHMe



Menneneesa—Knanetipona. 3axon Jlanerona. M3omporeccsl B HJeaJbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BemllecTsa. | paduyeckoe
IIPECTABIICHUE U30IIPOIIECCOB: H30TEPMa, H30X0pa, H3o0apa.

Texunyeckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, TOKa3bIBAIOLIHE TUCKPETHOE CTPOCHHE BEIeCTBa, hoTorpahuu MOJIEKYJ OPraHMYeCKUX COEMHEHMI.

OmnpITel 10 U PY3UHU KUIKOCTEH U Ta30B.

Moiens OpOyHOBCKOTO JIBHIKEHHS.

Mogens onsita [ITepHa.

OTIBITHI, JOKa3bIBAIOIIHE CYIIECTBOBAHHE MEKMOJIEKYIIPHOTO B3aUMOIEHCTBHSL.

Mogens, HIUTIOCTpUpYIOIast IPUPOY JTaBJICHHS I'a3a Ha CTEHKH COCY/Ia.

OmBITHI, HILTIOCTPUPYIOIIXE YPABHEHUE COCTOSIHUS HJICATBHOTO ra3a, H30MPOIECCHL.

Yuenuuecxuu skcnepumenm, rabopamopmvie pabomul

Ompenenenyie MacCkl BO3IyXa B KIIACCHOM KOMHATe HA OCHOBE M3MepeHH 00bhEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTPaMU COCTOSIHUS Pa3pekKEHHOr0 rasa.

Tema 2. Ocroébl mepmoOuUHaAMUKU

Tepmonnnamudeckas cucreMa. BHYTpeHHSIS SHEprusi TepMOJAMHAMUYCCKOM CHCTEMBI U CIIOCOOBI €€ n3MeHeHHs. KOIMUecTBO TEMIOTh U
paboTa. BHyTpeHHss SHEprusi OHOATOMHOIO HJICAJTBHOIO Ta3a. BUbI Teruionepeaun: TemIONPOBOAHOCTh, KOHBEKIMS, U3IIyUeHne. Y IenbHas
TEIUIOEMKOCTSD BellecTBa. KoJIMuecTBO TeIIOThI MPH TeIuIonepeiaye.

IHonsatre 06 ammabarHoM mnpornecce. IlepBerii 3aKkoH TepMoauHaMuKu. |IpuMeHeHre 1epBOro 3aKoHa TEPMOAMHAMHMKH K H30IIPOIECCAM.
I'paduueckas uaTepnperanus paboThI rasa.

Bropoii 3akoH TepmoarHaMukK. HeoOpaTUMOCTh po1ieccoB B MpHpPOJIE.

Tennoseie mammnel IIpuHLmUbl JeHcTBHS TEITOBEIX MamyH. [IpeoOpa3oBanus sHEpruy B TEIUIOBBIX MaimuHax. KodQQpUIMeHT noje3Horo
JAEUCTBHS TEMIOBOM MamuHbI. [{ukin KapHo 1 ero ko3 GUIHeHT MoJe3HOTo JeHCTBHSI. DKOJOIHYECKHE TPOOJIEMBI TEIIIOIHEPT e THKH.

Texnuueckue ycTpoicTBa M IPaKTUUECKOE IPUMEHEHHUE: JIBUTATEIh BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOMUIIBHUK, KOHTHIHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPrUy Tesa IIPU COBEPIIEHHH paboThl: BbLIET IPOOKH W3 GYTHIIKH 1101 IeHCTBHEM CKATOTO BO3/LyXa, HArpEBAHIE
s¢upa B naTyHHOH TpyOKe MyTEM TpeHHs (BUICOIEMOHCTPALINS ).

M3Menenue BHyTpeHHEeH sHeprun (TeMIeparyphbl) Telia mpHu Terionepe/aye.

OmnbIT 110 ajimabaTHOMY paciIMpeHnio BO3 ryxa (OMbIT ¢ BO3AYIIHLIM OIHUBOM).

Mogenu mapoBoit TypOUHBL, JIBUTaTEelIsi BRYTPEHHETO CrOpaHust, PeakKTUBHOI'O JIBUTATES.



ey T

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomol

H3mepenue ynenpbHON TEIIOEMKOCTH.

Tema 3. Aepezamnsie cocmoanusa eeujecmea. Dazosvie nepexoosl

ITapoobpasoBanue u KoHzjeHcaius. Mcmapenue u kureHne. AOCONIOTHAsE W OTHOCHTENbHAS BIAXHOCTH BO3jyxa. HachIeHHBIH mnap.
VY enbHas TennaoTa napoodpazoBaHusl. 3aBUCUMOCTD TEMIIEPATYPhI KHIICHHSI OT JTaBJICHHUSI.

Teépnoe Teno. Kpucrammyeckue 1 amopdHbIe TeIa. AHH30TPOIHS CBOKCTB KpucTawios. JKunkue kpuctauibl. COBpeMeHHbIE MaTepUaIbL.
ITnaBnenue u kpuctayumzanus. Y enbHast Terora miasieHus. Cyomumartust.

VYpaBHeHUE TEIOBOr0 DaiaHca.

Texnuueckue ycTpoicTBa U MPaKTHYECKOE NMPUMEHEHHE: THTPOMETP U MICHXPOMETP, KATOPUMETP, TEXHOJOIUH TIOJYUYEHUS COBPEMEHHDIX
MaTepUajioB, B TOM YHCJIE€ HAHOMATEPHAIOB, K HAHOTEXHOJIOTHH.

Jlemonempayuu

CBoICTBa HACKILIEHHBIX TTAPOB.

Kunenue npu NoHWKEHHOM JaBJICHHH.

CnocoObl u3MepeHus BIaYKHOCTH.

Haburo/ieHue HarpeBaHus U TUIABJICHUS KPUCTAIUIMYECKOTO BEILECTRA.

JleMoHcTpanust KpuCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

M3mepeHne OTHOCUTENBHOM BIIAKHOCTH BO3/IyXa.

Paznen 4. DnexkTpoauHaMuka
Tema 1. Inekmpocmamuka

SHGKTPI/B&HHSI TECII. 3H€KTpPI‘1€CKHPI 3apsl. ﬂBa BUJla SJICKTPHUYECKUX 3apsia0B. HpOBO,Z[HI/IKI/I, JUDJICKTPUKKU W ITOJTYIPOBOJIHUKH. 3akoH
COXPaHCHHUS BJICKTPUYICCKOTO 3apsjaa.

Bsanmoneinicteue 3apsaoB. 3axon Kymona. Todeunslii aniekTpuuecKuit 3apsa. Diekrprueckoe moje. HanpsykEHHOCTh JIEKTPHYECKOTO OIS,
[TpuHIMD CyNIepIO3UIUH SIIEKTPHYECKHX TTOJIeH. JIMHUN HAPSHKEHHOCTH DIIEKTPHIECKOTO TOJIS.

Pabora cun siekrpocraTaeckoro nons. Toreniman. Pasgocts norennuanos. IIpoBOIHUKH 1 JHANIEKTPHKH B SIEKTPOCTATHYECKOM TOJIE.
Jlusnexrpruyeckas MpOHUIIAEMOCTb.

DnexrpoémkocTs. Konyiencarop. DnekTpo&MKOCTh MI0CKOT0 KOHACHCATOPA. DHEPTHst 3apsyKeHHOT0 KOH/ICHCATOPA.

Texnunueckue yCTpOﬁCTBa K IIPAKTHHYECKOC TIPUMCEHCHHUE: DJICKTPOCKOII, J3JICKTPOMCTP, JJICKTPpOCTATHYCCKasl 3aliura, 3a3C¢MJICHHUC
3H€KTpOllPH(WOpOB. KOHJIEHCATOD, KOHI/IpOBaHBHb]ﬁ artmapar, CprﬁHblﬁ IpUHTEP.



Jlemoncmpayuu

Y CTpOHCTBO U IPUHITHUIT ACUCTBHS HJICKTPOMETPA.

B3anMoielicTBrE HAAIEKTPH3OBAHHBIX TEJL.

DIIEKTPUUECKOE TI0JIC 3apsHKEHHBIX TEJT.

IIpOBOJHHKH B 2IEKTPOCTATHIECKOM ITOJIE.

DIeKTpocTaTHyecKasl 3aluTa.

JIM2IIEKTPUKHI B 3JIEKTPOCTATHIECKOM TIOJIE.

3aBUCHMOCTb  OIIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpA OT IUIOWIAJM IUTACTHH, DPAcCTOSHUS MEXKAy HHUMH H JIHIIEKTPHYECKOM
IIPOHHUIIAEMOCTH.

OHeprus 3apsHKeHHOT0 KOHEHCATopa.

Vuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

W3mepenne 21eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 2n1ekmpudeckuii mok. Toku 6 paziuunsix cpeoax

ODJIEKTPHUYECKHUH TOK. Y CIIOBHUS CYIECTBOBAHHUS SIEKTPHUYECKOTO ToKa. Mcrounuku Toka. Cua Toka. [10CTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma it ygacTKa Ielu.

DJIEKTPUYECKOE CONPOTHBJICHHE. YJIEIBHOE COIPOTHBICHHE BEIECTBA. llocieoBaTenbHoe, MapaieIbHoe, CMEIIaHHOE COSIHHEHHE
IIPOBOJIHUKOB.

Pabota snextpuyeckoro Toka. 3akon Jxoyis—JIeHa. MoOIHOCTh SIEKTPHYECKOro TOKA.

OJNEKTPOJIBIIKYINAs CUJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHHMKA TOKA. 3akoH OMa JUls HOJHOH (3aMKHYTOH) 3JIEKTPHUYECKOM IICIIH.
KopoTkoe 3aMmbikanue.

DJeKTpOHHAs TPOBOJMMOCTE TBEP/IBIX METaJIOB. 3aBHCHMOCT CONPOTHBICHHUS METAIUIOB OT TeMiepaTypsl. CBEpXIPOBOIHMOCTb.

OnekTpuydeckuii Tok B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX MyYKOB.

Homynposonnuku. CoOCTBeHHas M HIpPHUMECHas IIPOBOAMMOCTH MONYIPOBOAHMKOB. CBoifcTBa p-n-mepexozna. 1101ynpoBOIHHKOBBIE
IpUOOPBHIL.

DJIEKTPUYECKUH TOK B PaCTBOPAX M PACIIaBaX dICKTPOIHTOB. DIEKTPOIMTHYECKAs IHCCOMMAIMS. DIIEKTPOITH3.

DJeKTpHYecKuii TOK B razax. CaMoCTOSTe TbHBIN M HeCaMOCTOSTeNbHBIN paspsit. Monust. [Tnasma.

Texunueckure ycTtpodcTBa ¥ NpakTHYECKOE NPUMEHEHHE: aMIIePMETpP, BOJILTMETpP, PEOCTAT, MCTOUHUKM TOKA, DJIEKTPOHAIPeBaTElbHbIC
MPUOOPBI,  SNEKTPOOCBETUTENbHBIE — MPUOOPLL,  TEPMOMETP  CONPOTHBICHHUS, BAKYYMHBIA  JIMOJ, TEPMHCTOPH M (DOTOPE3HCTOPSI,
110JIYIIPOBOJIHUKOBBIN MO/, TaJIbBAHKKA.

Jlemonempayuu



M3mepeHne cuiibl TOKa U HANIPSDKEHUSI.

3aBUCHUMOCTD CONPOTUBIIEHUS IIUIUHIPHYECKUX TPOBOJTHUKOB OT JTMHBI, IUIOMIAJH [TOTIEPEYHOr0 CeUeHHsI B MaTepraia.

CMmemanHoOe coeIMHEHNE IIPOBOIHUKOB.

[IpsaMoe n3mepenne eKTpoABIKYIIEH crilbl. KopoTkoe 3aMblKaHue TajlbBaHUYECKOTO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHHUSL.

3aBUCHUMOCTD CONPOTUBJICHHUSI METATIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pazpsii ¥ IPOBOAMMOCTH BO3JyXa.

OAHOCTOPOHHSS IPOBOAUMOCTD JHO/IA.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomsi

M3yuenue cMENIaHHOTO COETMHEHUSI PE3UCTOPOB.

M3mepeHne 251eKTPOABIOKYIIEH CHIIbl HCTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUSI.

Habnronenue sekTposmsa.

MexnpeamMeTrHbie CBSI3H

N3zyuenne xypca usnxu 0a30Boro ypoBHs B 10 Kiacce OCyIIECTBIISIETCS C YIETOM COJIEPIKATEIBLHBIX MEXIIPEAMETHBIX CBSI3eH ¢ Kypcamu
MaTeMaTUKH, OMOJIOTHY, XUMHUH, F'eorpapuy ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOI'O I[TO3HAHMSL: sBJICHWE, HAy4HbIH ¢axt, rumnoresa, Gpuzndeckas
BEJIMUUHA, 3aKOH, TEOPUsl, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIh, H3MEPEHHE.

Mamemamuxa: perieHre CUCTEMBl YpaBHEHHH, TnHelHas GyHKIMs, tapadosa, runepbosia, uX rpaduki U CBOWCTBA, TPUTOHOMETPHUECKHE
(GyHKIUH: CHHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPHIOHOMETPUYECKOE TOXJIECTBO, BEKTOPHI M MX IIPOEKIMHM HA OCH KOOPJMHAT,
CJIOXKEHHUE BEKTOPOB.

Buonozus: MexaHudeckoe JBH)KEHUE B JKMBOH mnpupoje, muddy3us, ocMoc, TernaooOMeH MXUBBIX OPraHW3MOB (BHJbBI TeIJIONEpeayH,
TEIIOBOE PABHOBECHE), DJIEKTPUYECKUE SIBJICHHSI B JKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEP/IBIX TEI,
KMJKOCTEH U Ia30B, 2JIEKTPUUECKHUE CBOMCTBA METAJIIIOB, 3JIEKTPOJIUTHUECKAs! JIMCCOIMALIUSL, FAJIbBAHUKA.

Ieozpacpusi; BIaXXHOCTH BO3/1yXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonozus: npeobpazoBaHue JIBUKEHUH ¢ MCIOJIb30BaHUEM MEXAHU3MOB, YUET TPEHHS B TEXHHUKE, HOIIIUITHUKH, HCIOIb30BAHHE 3aKOHA
COXPaHEHHUs! UMITYJIbca B TEXHUKE (pakera, BOJIOMET M JIpyTue), JBUTaTel b BHYTPEHHErOo CropaHus, napoBasi TypOuHa, ObITOBOM XOJIOJIMJIbHUK,
KOHJUIIMOHEP, TEXHOJIOIMU T0JIYYEHUs] COBPEMEHHBIX MaTepUaJIOB, B TOM 4YMCJE HAHOMATEPHAIOB, U HAHOTEXHOJIOIMHU, BJIEKTpOcTaTHYecKast
3alllUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTED, 3JeKTpOHArpeBarTeIbHble PUOOPDHI, HJIEKTPOOCBETUTENBHBIE PUOOPLI,

rajJJbBaHHKa.
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Pasnen 4. DinexkTpoauHaMuKa

Tema 3. Maznummuoe noje. I1eKmMpoOMaAZHUMHAA UHOYKUUA

ITocTossHHEIE MarHUTHL. B3auMoOAEHCTBHE NOCTOSHHBIX MarHuToB. MarutHoe T1osie. BekTop MarHWTHOH WHAYKIMU. [IpuHIHUI
CYIIEPIIO3HIIMH MarHUTHBIX NOJIEH. JIMHMKM MarHuTHOW MHAYKIKMK. KapTHHa TUHUN MarHUTHOM WHTYKITMH TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHOE 10Je NPOBOJHUKA ¢ TOKOM. KapTHa NUHHNA WHIYKIIUH MArHHTHOI'O TOJISI JUTHHHOTO TIPSIMOTO HPOBOJHHUKA W 3aMKHYTOTO
KOJIBLIEBOT'O IIPOBOJIHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzauMoieiicTBre MPOBOTHHKOB C TOKOM.

Cuna Amriepa, e€ MOJTyJb ¥ HallpaBJicHHUE.

Cuna Jlopenna, e€ Moy b U HallpaBlieHHE. J[BHKEHHE 3apsHKEeHHON YaCTHUITBI B OJIHOPOJIHOM MarHuTHOM mose. PaboTa cuiiel JlopeHiia.

SIBneHre HIEKTPOMAarHUTHOW WHAYKIUH. [loTOK BekTOpa MAarHWTHOM HWHIYKIMU. ODJIEKTPOJABKIKYINAs CHIA HWHAYKIHH. 3aKOH
3JIEKTPOMArHuTHON UHAyKUuu Dapases.

BuxpeBoe snexTpuyeckoe Iose. DJNEeKTPOABMKYIIAs CHJIa WHAYKIMH B TPOBOJHHUKE, JBHIKYIIEMCS MOCTYIIATEeIbHO B OIHOPOJIHOM
MarHuTHOM II0JI€.

IIpasuno Jlenmna.

WBayKTUBHOCTD. SIBI€HHE CAMOMHTYKITUH. DIIEKTPOABIIKYIIAS CHIa CAMOUHIYKIIHH.

DHeprust MariuTHOTO TIOJISI KATYIIKHA C TOKOM.

DIEKTPOMAarHUTHOE TOJIe.

Texnuueckue ycTpoicTBA M INPAKTHYECKOE IPUMEHEHHWE: TOCTOSHHBIE MarHWThI, 3JICKTPOMArHHTHI, SJIEKTPOIABUIATEIb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS TICYb.

Jlemoncmpayuu

OmnbIiT Dperena.

OTKJIOHEHHE IEKTPOHHOTO MyYKa MArHUTHBIM I0JIEM.

JIMHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

BzanmoielicTBrE ABYX HIPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jleticteue cuibl JIopeHIia Ha MOHBI DJICKTPOJIUTA.

SIBjenue 2JeKTPOMArHUTHOM HHYKITHH.

Ipasuno Jlenna.



3aBMCUMOCTD 3JI€KTPOABIKYIIEH CHITBI HHIAYKIUKH OT CKOPOCTH M3MEHEHHUs] MArHUTHOTO TTOTOKA.
SIBlIeHME CaMOMHTYKITHH.

Yuenuueckuii skcnepumenm, 1abopamopmuie pabomol

M3yuenre MarauTHOTO OJISL KATYIIKH C TOKOM.

HccenenoBanue qeHCTBUS MOCTOSHHOIO MArHWTA HA PAMKY € TOKOM.

Hccnenosanue ssBICHUS 3JEKTPOMArHUTHOM UHIYKLIMH.

Paznea S. Kosebanust 1 BoJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOACOAHUA

Konebarenpras cucrema. CBoOojHble MexaHHueckue KoiebaHus. ['apmonndeckue konmebamus. Ilepwos, yactoTa, aMImuTyaa u dasa
KoneOanui. IIpy>KUHHBIA MasTHHK. MareMaTHYecKuMi MasATHHK. YpPaBHEHHE TIapMOHMYECKHX KonebGaHuil. IlpeBpamieHne sHEprHH IpH
rapMOHUYECKHX KOJICOAHHSIX.

Konebatenpubiii  konTyp. CBOOO/HBIE DITEKTPOMAHMTHBIC KOJNCOAHHS B HICAILHOM KONeOaTellbHOM KOHTYpe. AHANOTHS MEXKIy
MEXaHMYECKMMHU M 3JIeKTPOMarHHTHbIME KosieOanusamu. @opmyna Tomcona. 3aKoH COXpaHEHHS SHEPTHH B HJIEATBLHOM KOJeGaTeIbHOM KOHTYPE.

IIpeacrasienue o 3aTyxaromux konebaHusAX. BeiHyKIeHHBIE MexaHWdeckue konebanus. PezoHanc. BIHYKIEHHBIE MEKTPOMArHHTHbIC
KOJIcOaHHSI.

Ilepemennblii ToK. CHHYCOMIANBHBIH IepeMeHHEBI TOK. MOIIHOCTD IEPEMEHHOIO TOKA. AMIIIUTYIHOE U IeHCTBYIOIIEe 3HAUCHHE CHIIBI TOKA
U HaTIPSKEHUS.

Tpancdopmarop. Ilponssonctso, mepemada U MOTpeOICHHE OIEKTPUYECKOW OJHEPrUM. DKOJOTHYECKHE DHUCKH IIPH IPOH3BOICTBE
5JIEKTPOdHepruu. KyIbTypa HCII0Ib30BaHUS 3JIEKTPOIHEPTHH B IIOBCEIHEBHOM KU3HH.

TexHnyeckue ycTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: SIEKTPUYECKHH 3BOHOK, TEHEPATOP TIePEMEHHOT0 TOKA, JIMHHUH 3JIeKTpoIepe iad.

Jlemoncmpayuu

VcenenoBanune mapameTpoB KojebaTeIbHOM CHCTEMBI (MTPY/KHHHBIA MJIH MaTEMaTHUeCKUH MasSTHHK).

HaOmroienne 3aryxaromux kojiebanuii.

NecenenoBanne CBONCTB BBIHYKIEHHBIX KOJIEOAHHIA.

' Habmonenne pe3onanca.

CBOOOJIHBIE AJIEKTPOMATHUTHBIC KOJICOAHUS.

OcuuiiorpammMbl (3aBUCHMOCTH CHJIBI TOKA M HATIPSDKCHHsI OT BPEMEHH ) JUIsl JIeKTPOMArHUTHBIX KOJeGanmii.

Pesonanc npu nociienosarebHOM COeIMHEHHH PE3UCTOPA, KaTYIIKK WHYKTHBHOCTH M KOHIEHCATOPA.

Mosienb TUHUM YJIeKTPONIECpEIaun.



Yuenuueckuii sxcnepumenm, nabopamopnole pabomet

Hccenenosanne 3aBUCAMOCTH HIEPUO/Ia MAJIBIX KOJeOaHHi Ipy3a Ha HUTH OT JUIMHBI HUTH M MACChl IPy3a.

Hccnenosanne nepeMeHHOro TOKa B IEHH U3 IOCIEI0BATENFHO COCAMHEHHBIX KOHIEHCATOPa, KATYIIKK M PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycnoBus pacrnpocrpaHenus. Ileprox. CKOPOCTh pacipoCTpaHEHHs W JUIMHA BOJHEL [lonmepeunsie U MpoaoibHbIE

BOJIHBL. MHTephepernus u qudpakiinsg MeXaHHIeCKUX BOIIH.

3Byk. CxopocTs 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.
DJIEKTPOMArHUTHBIE BOJHBL Y CJIOBHS M3IIyUECHHUS YIEKTPOMATHHTHBIX BOJIH. B3aumuas opuentanus Bektopos E, B, V B 251eKTpoMarHuTHO#

BoJiHe. CBolicTBa SJICKTPOMArHUTHBIX BOJIH: OTPAXXCHUE, IPEJIIOMIICHUE, TTOJIIpU3aIius, ,HH(bpaKIlI/ISI, I/IHTep(bepeHHI/IH. CKOpOCTB QJICKTPOMAardMuTHBIX

BOJIH.

[Ixana 51eKTPOMarHUTHBIX BOJH. IIpuMeHeHHe IEKTPOMATHUTHBIX BOJIH B TEXHUKE H OBITY.

I IpMHIMIIBI paIMOCBS3H U TENCBHICHUS. Panonokanus.

DJIEKTPOMArHUTHOE 3arps3HEHHE OKPYIKAFOIIEH Cpebl.

Texunyeckne ycTpodcTBa M IPaKTHYECKOE NPUMEHEHHE: My3bIKAIbHbIE WHCTPYMEHTHI, YJILTPa3ByKoBas JMAarHOCTHKA B TEXHUKE H

MEJIUIIUHE, pajap, pafuoNnpuEMHHK, TEIEBU30p, aHTeHHa, Ternedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHHe 1 PACIIPOCTPAHCHUE MOMEPEUHBIX M IPOJOILHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

Habnronenne oTpakeHUs M IPEJIOMJICHUS MEXaHUYECKUX BOJIH.

Habmonenne naTephepeHImm 1 qudpaKiiny MeXaHHIECKUX BOJIH.

3BYKOBOM pe30HaHC.

Habmoaenue cBA31 rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIIMTYI0H ¥ 9acTOTOH KoyieOaHuii.

Hccnenosanue CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH: OTpaKeHUE, IPEIOMIICHHE, OJIApU3alus, Tu(paKkiys, HHTepQepEHIHs.

Tema 3. Onmuka

['eomerpuyeckas onruka. IIpsmonneiinoe pacnpocTpaneHne cBeTa B 0JHOPOAHOM cpeze. JIyu cpeTa. Toqequm MCTOYHHK CBETA.
Orpaxenne cBera. 3aKOHbI OTpaxeHus cBeta. IlocTpoenne H300paKeHuH B IITOCKOM 3epKalic.

[Ipenomienue caera. 3aKOHbI IPEJTOMIIEHHs cBeTa. AGCOTIOTHBIN MoKa3arelib mpeomiienus. [1oiHoe BHyTpeHHee oTpaxkenue. Ilpeienbublii

YTOJI IOJIHOTI'O BHYTPEHHETO OTPAKECHHUS.

Jucnepcus cgera. CinoxHbId cocTaB Oeitoro csera. I [ser.



Cobupatomre u pacceuBaromue JHH3EL ToHKas smH3a. DOKYCHOE pACCTOAHME M ONTHYECKAs CHJa TOHKOH nuH3el. IlocTpoeHue
U300paKeHnH B COOMPAIOIUX M PACCEHBAIOINNX JIHH3ax. MOpMyJIa TOHKOMN JIMH3bL. Y BeJIMUEHHUE, 1aBaeMOe JTMH3O0M.

IIpenensl IPpUMEHUMOCTH T€OMETPHUUYCCKOM OIITHKH.

Bonnoas ontuka. Hnrepdepenims cera. KorepeHTHbIe HCTOYHHKH. YCIOBHS HaOMIONEHHS MAaKCUMYMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT IBYX CHH(pA3HBIX KOI€PEHTHBIX HCTOYHUKOB.

Hudpaxiusa ceera. Jludpaxinuonnas pemérka. YcIoBie HaOIIOACHHUS IIABHBIX MAKCUMYMOB IIPH HaeHUM MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY.

[ossspuzanus certa.

Texnuueckne ycTpolicTBa M HpaKTHYECKOE HMPUMEHEHHE: OYKH, Jyma, (oToanmapar, MPOEKIHOHHBIA almapaT, MHKPOCKOI, TeJeCKOIL,
BOJIOKOHHAs ONITHKA, TA(PAKIIUOHHAS PEIIETKA, TTOJISIPOMI.

Jlemoncmpayuu

IIpsmonuHeiiHoe pacpocTpaHEeHHEe, OTPAKCHUE H MpelioMiIeHne cBeTa. ONTHYECKHE IPHOOPBDI.

Ilomnoe BHyTpeHHEE OTpaXkeHHe. MoJie/ib CBETOBO/IA.

HccnenoBanue cBOMCTB H300paskeHUH B JTHH3AX.

Mo e MEKpOCKOTTa, TeJIeCKOoIIa.

Habmonenne nateppepeHnuu ceera.

Habnronenue nudpakinu cera.

HaGnronenne mucniepcun cBera.

ITomy4yenue criekTpa ¢ TOMOIIBIO TIPU3MEL.

ITomydenue cnexTpa ¢ HOMOIIBIO MU PAKITHOHHON PELIETKH.

Habmonenue nosisipusaiyy cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmie pabomol

M3mepenue noxazaresist IpeiOMIICHHUS CTEKIIA.

HccnenoBanue CBOWCTB U300payKeHHI B JIMH3AX.

Habmronenne nucnepcuu ceera.

Paznen 6. OcHoBBI clieNHAIBLHON TEOPHH OTHOCHTEILHOCTH
['paHuIbl IPUMEHMMOCTH KJIACCHHYECKOH MeXaHHKU. IlocTynaThl CrenMaibHOM TEOPUH OTHOCHTENLHOCTH: HHBAPMAHTHOCTL MOJLYJS

CKOPOCTH CBETa B BAKyyMe, IIPUHIIUIT OTHOCHTCIBHOCTH DHHINTEHHA.
OTHOCHTENBLHOCTD 0JIHOBPEMEHHOCTH. 3aMe JIEHHEe BPEMEHH U COKPAIEHUE JUTHHDI,

.



SHepFI/IH " UMITYJIBC pCHHTI/IBHCTCKOﬁ YHaCTHIIBI.
CBsI3b MacchI ¢ BHCPFHGﬁ 1 UMITYJIbCOM pGHHTHBHCTCKOﬁ YacTUIIbI. SHGPFI/IH ITOKOsI.

Paznen 7. KBanToBas ¢pusuka

Tema 1. Inemenmel K6aAHMOBOU ONMUKU

®otonsr. ®opmyiia [Inanka cBsA3u SHEPrEN OTOHA C €rO YACTOTONH. DHEPTHA U UMITYJIhC (OTOHA.

Orxpbitie u uccnenosanue porosddekra. Onprrsr A. I'. Cronetosa. 3akonsl Gotospdexra. YpapHeHne DiHIITeHHA /TS doroaddexra.
«Kpacnas rpanuna» ¢porosddexra.

JlaBnenue ceera. Onwitel I1. H. JIeGenena.

XuMuJeckoe JIeHCTBHE CBETA.

Texuuyeckue yCTpOHCTBA M IPAKTHYECKOE IPUMEHEHHE: HOTOIIEMENT, (OTOATUNK, CONHEYHas GaTapes, CBETOIHO.

Jlemoncmpayuu

Dotord ekt Ha ycTaHOBKE C IUHKOBOM IIACTHHOM.

Hcenenopanne 3akoHOB BHelHET0 GpoTodddhexTa.

Caeronuo.

Conneunas GaTapes.

Tema 2. Cmpoernue amoma

Mogzeins aroma Tomcona. Onbiter Pesepdopra mo paccestunio o -uactui. Ilnanetapuas Mojens atoma. IlocTymarsl bopa. U3nydenne u
TOTJIONICHHE (POTOHOB IIPH MEPEXOJIE ATOMA C OJIHOTO YPOBHS SHEPIHH Ha Apyroif. Bumsl cniektpos. CrieKTp ypoBHEil SHEPIUU aToMa BOJIOPOJIA.

BostHoBbIe cBo¥icTBa yacTuil. Bomusr e bpoitist. KopiyckyisipHO-BOIHOBOH Tyamn3M.

CroHTaHHOE ¥ BBIHYX/JICHHOE M3JIyYeHHE.

Texnuyeckue ycTpoicTBa U TPAKTHYECKOE IPUMEHEHHE: CIIEKTPaIbHBIN aHaNu3 (CIIEKTPOCKOI ), Jla3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopna.

OnpejenieHue 1IMHBI BOJHBI Jlazepa.

Habmionenue JiHeHYaThIX CIEKTPOB H3IIYYEHHS.

Jlazep.

Vuenuuecruir sxenepumenm, nabopamopnvle pabomot

Habnronenue jimHeiuaToro crexTpa.

Tema 3. Amomrnoe aopo



ODKCIIEPUMEHTHI, JIOKA3bIBAIOIIHNE CIIOKHOCTh CTPOCHHUS sapa. OTKphITHE pamuoakTuBHOCTH. OnbITh Pesepdop/aa 1mo onpeieeHHio cocTaBa
pasnoaKTUBHOTO u3ydenus. CBoicTBa anbda-, 6eTa-, raMMa-u3TydeHus. BinsHue paidoakTHBHOCTH Ha )KUBBIE OPIraHU3MBL.

OTkpbITHE TPOTOHA M HelTpona. HykimorHas Mozes siupa [ eitsenGepra—sanenko. 3aps sapa. Maccosoe umcio spa. M30TorbL.

Asbda-pacnian. DIeKTpOHHEIH ¥ O3HTPOHHEIHA GeTa-pacias. ['aMma-u3iydenue. 3aKoH paaMoaKTHBHOIO paca/ia.

OHeprus cBsA3M HYKJIOHOB B sape. Sinepubie cuitbl. JledekT macchl sapa.

Snepuele peaknuu. /lenenue u CHHTES siiEp.

Snepubiii peakrop. Tepmosimepnpii cunTes. IIpoGreMbl M NEPCHEKTHBBI SIEPHON JHEPreTHKH. DKOJOTHYECKHE AacCHeKTHI sAnepHOM
SHEPIeTUKH.

OneMeHTapHble YacTHIEL. OTKPBITHE MO3UTPOHA.

Mero/ b1 HAOIIOIEHNS B PETUCTPAITHH SJIEMEHTAPHBIX YACTHII.

DynjaMeHTanbHbIE B3aUMOAEHCTBHS. ENMMHCTBO (DU3HUeCKON KapTHHBI MHUpA.

Texunyeckne ycTpoicTBa H NIPaKTHUECKOE IIPUMEHEHHE: IO3UMETP, Kamepa Buibcona, siepHblit peakTop, aToMHas 6oMba.

Llemoncmpayuu

Cu€TUnK MOHUBUPYIOIIMX YACTHII.

Yuenuueckui skcnepumenm, nabopamopmie pabomol

Hccenenoanue TpekoB gacTHIl (110 TOTOBBIM (GoTorpadusm).

Pazpneu 8. DiieMeHTBI aCTPOHOMHH M ACTPOPH3UKH

Orarnbl pa3BUTHs aCTPOHOMHUH. [ IpHKIIaHOe H MEPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMHH.

Bupn 3sé3nnoro Heba. Co3Bes3nus, spKue 3BE3/IbI, IUIAHETHI, UX BUIAUMOE JIBUKEHHE.

Conneunas cucrema.

Conune. Conneunas akTHBHOCTb. McTounuk sHeprun ColHIa U 38831, 3BE3/IbI, UX OCHOBHBIE XapPaKTEPUCTHKH. JlHarpamMma «CreKkTpasbHbIi
KJIACC — CBETHMOCTDLY. 3BE3/bI INIABHOH 110CIEN0BATEIBHOCTH. 3aBHCHMOCTh «Macca — CBETMMOCTB» JUIs 3BE3J IVIABHOH ITOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMeHHBIE IPEJICTABICHHS O IPOMCXOMKICHUH M 3BoIoLUK COJIHIIA 1 3BE3/1. DTAIIbI )KH3HH 3BE3I.

Muteunsiit Iyt — nama I"anaxruka. Ionoxenne u gemwkenne Conuia B [anakruke. Tunbl ranaktuk. PajgyoranakTuku 1 ksasapel. UpHble
JIBIPBI B s1JIpax ragakThK. '

Beenennas. Pacimmpenune Beelennoit. 3akon Xat6ma. Paz6eranue ranaxrtuk. Teopust Bosbioro B3peia. Penukrosoe nsiyuenue.

Maciurabnas crpyktypa Beesiennoii. Meraranakruka.

Heperénnple npoOiaemMbl aCTpOHOMHH.

Vuenuueckue nabnooenus



Habmronenus HeBOOPYKEHHBIM IJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHH IS ONIPEIEIeH s OJI0KEHNS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3Be3/1usl CEBEpHOTO MOTYIIAPHsI U IPKHE 3BE3IBI.
Habmonenus B Teneckon JIyHer, raner, Miteunoro ITyTw.

Oo0obmaroniee noBTopeHue
Ponpb Qusuky 1 aCTPOHOMMHU B SKOHOMHYECKOU, TEXHOIIOTHYECKOH, COIMATBHON M 3THYECKOH chepax AesTeIbHOCTH YeI0BEKa, POJIb U MECTO

(QHU3MKKM M acCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KapTHHE MHUpPa, POJib HU3MUYECKON TEOpHH B (GOPMHUPOBAHHMHU HPEICTABICHUN O (QU3MYECKON
KapTHHE MHAPa, MECTO (U3MYIECKON KapTHHBI MHpa B OOIIEM psiTy COBPEMEHHBIX €CTeCTBEHHO-HAYUHBIX IIPEICTABIEHUH O IPUPOJIE.

Me:xnpeamMeTHblie CBA3H

W3yyenne xypca ¢pusuku 06a30Boro ypoBHs B 11 kilacce OCyHIECTBISIETCS ¢ YUETOM COMEPIKATETBHBIX MEXKIIPEJIMETHBIX CBA3EH ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMHH, TeOTpah ¥y U TEXHOIOTHH.

Meoicnpeomemuvie nonsmus, CBA3aHHBIE C U3y9EHHEM METOJOB HAYYHOIO MO3HAHHWS: sIBJIEHHE, HaydHBIH (pakT, rumoresa, (usmdeckas
BEJIMYMHA, 3aKOH, TEOPH:, HAOIIOIeHHE, SKCIIEPHMEHT, MOJICIMPOBAHHE, MOJICITh, H3MEPCHHE.

Mamemamuxa: pelleHHE CHCTEMBl YpaBHEHUH, TPHTOHOMETpUYECKHe (YHKIUH: CHHYC, KOCHHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHIECKOE TOXKIECTBO, BEKTOPBI M MX NPOEKIUU HAa OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB, IMPOM3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHH,
IPU3HAKHU 110100 TPeyroJIbHUKOB, OTIPEICIICHHE TUIOIA | JIOCKUX QUTYP U 00BEMA TEJL.

buonozus: >nexTpuyYecKUe SBICHUS B JKHBOHM INpHpoJe, KojeOaTelbHBIC JBMIKEHHS B JKMBOM HPUPOJIE, ONTHYECKHE SBIEHHUS B JKUBOU
IpUpoJie, ACHCTBHE palalluy Ha KUBBIE OPTraHU3MBbI.

Xumus: CTPOEGHHE aTOMOB M MOJIEKYJI, KpHCTAJUIMUecKasl CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl 00PA30BaHUSI KPHCTAJUTHUECKONH PELIETKH,
CTIeKTPAJIbHBIN aHATH3.

I'eoepaghus: MarHUTHBIE NOJIOCA 3€MIIH, 3aJI€)KH MArHUTHBIX Py, POTOCHEMKA 36MHON TOBEPXHOCTH, IIPEJICKA3AHUE 3EMIIETPICEHHHA.

Texnonozus: NTUHWK DIEKTPOIEPEaay, TeHepaTop IMEPEMEHHOI0 TOKa, 3JIeKTPOJBUTATENlb, HHAYKIIMOHHAS MeYb, pajap, paadonpHEMHUK,
TENEeBU30D, anTeHHa, tenaedon, CBY-neus, NpOEKIHOHHEBIH anmapar, BOJIOKOHHAS OITHKA, COJTHEUHas OaTapest.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIETO
OBbPA30OBAHMUSA

OcBoenne yyebHoro npeamera «Ou3muka» Ha ypoBHE cpejiHero obmiero obpasosanus (6a30BbIH YPOBEHB) JIOKHO 0OECIIEUHTh JOCTHKEHUE
CJIEAYIOIUX JTMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTe/IbHBIX PE3yILTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIv4HOCTHBIE pE3yNbTaThl OCBOEHMS YydeOHOro mnpeamera «Dusmkay ODKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOMIMXCS
PYKOBOJICTBOBATECS C(OPMHUPOBAHHONW BHYTPEHHEH MO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTALUM, MO3UTUBHLIX BHYTPEHHHX
yOEXKIEeHHH, COOTBETCTBYIOIIUX TPAJHIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIMPEHHE KU3HEHHOIO OIBITA M OIILITA JICATEILHOCTH B
IPOLECCE PeaTn3allii OCHOBHBIX HAIIPABJIEHUH BOCIIUTATENILHOM JIeATETHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’/1aHCKOro BOCIIUTAHHSI:

COPMHPOBAHHOCTH I'PAXKIAHCKON TTO3UIIMU 00yJAaIOIIErocs Kak aKTHBHOIO M OTBETCTBEHHOTO YjIeHa POCCHHCKOrO OOIIECTRa;

IPUHATHE TPAAUIIMOHHBIX O0IIEUEIOBEYECKUX T'YMAaHUCTHYCCKHUX U JIEMOKPATHUIECKHX IIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NEATENBHOCTh B HHTEpEcax I'pakJJaHCKOIro 00IIecTBa, y4acTBOBATh B CAMOYITPABJICHHH B 00pa30BaTeIbHOM
OpraHu3aluu;

YMEHHE B3aUMOJEHCTBOBATH ¢ COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUHU C UX (DYHKIIUSIMHU U Ha3HAYCHHEM;

FOTOBHOCTH K T'YMaHUTAPHOW U BOJIOHTEPCKOH JCSITEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHMS

c(OPMUPOBAHHOCTH POCCUICKOM MpaXkIaHCKON MICHTHYHOCTH, IIATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K IOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSIM POCCUHCKUX YUEHBIX B 001acTH (U3UKH U TEXHUKH;

3) IYXOBHO-HPAaBCTBEHHOT0 BOCITHTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITHUCCKOTO MMOBEIEHHUS;

CIIOCOOHOCTh OLEHUBATh CUTYAIMIO U IPUHUMATH OCO3HAHHBIE PEIICHHSI, OPHEHTHPYSICH Ha MOPAIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B
TOM YHCJIE B JeSITeIbHOCTH yU&€HOTO;

OCO3HaHMe JTUYHOT'O BKJIAJIA B IOCTPOCHUE YCTOWUUBOIO OYIyIIETO;

4) 3cTeTH4ecKoro BOCMUTAHUS:

HCTETHUYCCKOE OTHOIIEHHE K MUPY, BKJIIOUAs dCTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETro (PU3UUCCKON HayKe;

5) Tpy/10BOIr0o BOCIMTAHHS:



HHTEPEC K Pa3IuUHBIM chepaM IPoPEeCCHOHATBHON NESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKON M TEXHHMKOM, YMEHHME COBEPINATH
OCO3HaHHEIH BRIOOD Oyaymied NpodecCHn U Pean30BbIBATh COOCTBEHHBIC KU3HEHHBIE TUIAHbI;

FOTOBHOCTB M CIIOCOOHOCTE K 00pa30BaHUIO H caMOOOPa30BAHUIO B 001aCTH (GU3UKU HA MIPOTSHKEHUU BCEH HKU3HHM;

6) 3K0/10rHIeCcKOro BOCIIUTAHUS:

cOpMHUPOBAHHOCTE IKOJIOTHUECKOH KyIbTYpPhl, OCO3HAHHE INTOOATBLHOTO XapaKTepa dKOJIOTHYECKHX POOIIEM;

MTAHUPOBAHUE U OCYIIECTBIICHHE NEHCTBHH B OKpY KarOIlel cpesie Ha OCHOBE 3HAHMSI eJieil yCTOWIMBOTO PAa3BUTHSI YEJIOBCUCCTRA,

pacIIMpeHne OIbITa AEATEILHOCTH DKOJOIHYECKOM HAIIpaBIEHHOCTH Ha OCHOBE MMEIOIUXCS 3HAHUH 110 (DU3HKE;

7) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(opMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHs (PH3UUECKON HAYKH;

OCO3HAHHUE IEHHOCTH HAyYHOMU JEATENbHOCTH, TOTOBHOCTD B IIPOLIECCE U3YUEHHsI (PU3UKU OCYIIECTRIISATH IPOCKTHYIO U HCCIIEA0BATEILCKYIO

JeATENbHOCTh HHIUBUAYAIBHO U B IPYIIIIE.
METAINPEJIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y9eOHbIE IeHCTBHA
ba3oBble Tornueckue TeicTBHS:
CaMOCTOSTENBEHO (POPMYJIMPOBATh U aKTyaJIM3HPOBATH POOJIEMY, PACCMATPHBATH €€ BCECTOPOHHE;
OIPENENSTH LEIH IEATEIbHOCTH, 3aJaBaTh IapaMeTPhl U KPUTEPHUU UX JIOCTHIKCHUSI
BBISBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHSI B pACCMATPUBAEMBIX (PU3NYCCKHX SBJICHUSX
pa3pabarbIBaTh IJIaH PEIIEHMS IPoOIeMBbl ¢ yIETOM aHaIM3a UMEIOIIUXCSI MaTePHATBHBIX U HeMaTepHalbHBIX PECYPCOB;
BHOCHTD KOPPEKTHBEI B JIEATENLHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IEJISIM, OIIEHUBATH PUCKH TTOCIICACTBUN JAESITEIIbHOCTH;
KOOPJIMHUPOBATL U BBLIIIOIHATE PadOTY B YCIOBUSIX PEATHHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOI'O B3aUMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIJIEHUE [IPU PEIICHUH KU3HEHHBIX TTPOOJIeM.
ba3zoBble nccjiegoBarebckue 1eHCTBUS:
BII/IETh HAYYHOH TEPMHHOJIOTHEH, KIOUCBBIMH MOHATHIMA H METOAaMH (U3HUECKON HAyKH;
BJIaJIeTh HABBIKAMM YueOGHO-MCCIIENOBATEIBCKON M IIPOCKTHON JICSTEILHOCTH B OONACTH (DU3HKH, CIIOCOOHOCTBIO M FOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METOJIOB PEIIEeHHs 3a1ad GU3NIECKOTI0 COJICPIKAHUSI, TPUMEHEHHUIO PA3IHYHBIX METOI0B 103HAHUS;
BJIQJICTh BHJIAMH JICATEILHOCTH 110 IOJIyYEHHIO HOBOI'O 3HaHMsl, €0 MHTEpIpeTalnH, MpeoOpa3oBaHUIO U ITPUMEHEHHIO B Pa3THYHBIX
y4eOHBIX CUTYALIUsIX, B TOM YHCIIE IIPU CO3J[aHUHU YUEOHBIX TIPOCKTOB B 00J1aCTH (DU3UKH;



BBISBJIATH TIPUYMHHO-CIICJICTBCHHBIC CBS3M U aKTyaJlM3MpOBaTh 3aJady, BBLABHTATh THIIOTE3y €€ PEIICHHUS, HaXOJUTh apryMEHTBI IS
JIOKA3aTeIbCTBA CBOUX YTBEP)KICHHUH, 3a1aBaTh IapaMeTpPhl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MTOJYYCHHBIC B XO/I€ PEIICHHUS 3a1a4i PE3YIbTaThl, KDHTUYECKH OIICHUBATh UX JIOCTOBEPHOCTE, TPOTHO3HPOBATH H3MEHEHHUE
B HOBBIX YCIJIOBHSIX;

CTaBUTH ¥ (pOPMyIHPOBATE COOCTBEHHBIE 3a1a4l B 00pa30BaTeIbHOMN JESTENBHOCTH, B TOM YHCIIE IPH H3yUYeHUH (U3HKH;

JaBaTh OLIEHKY HOBBIM CHTYyallMsIM, OLIEHUBATh TPHOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUS 10 GHU3HUKE B IPAKTHUECKYIO 00JIaCTh )KU3HEAEATENLHOCTH;

YMETh HHTEIPUPOBATEH 3HAHHS U3 Pa3HbIX IIPEJIMETHBIX 00JacTei;

BBIJIBUTATh HOBLIE HJIEH, IIPEIIaraTh OPUTMHAIBHBIE TIOJIXO/IBI U PEIICHHUS;

CTaBHUTH IIPOOJIEMBI M 33/1a4H, JOITYCKAIOIINE aTbTePHATHBHBIC PEIIIEHHSI.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TOJyYeHUs HH(GOPMANMU (U3NYECKOrO COJACPKAHMS U3 MCTOUYHHKOB PA3HBIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH
TIOUCK, aHAIIU3, CHCTEMAaTH3alUIO ¥ HHTEPIIPETAIIHIO HHPOPMAIK PA3TMYHBIX BHJIOB U GOPM TIpE/ICTaBICHNUS;

OLIEHMBATh JJOCTOBEPHOCTH HH(POPMAITUH;

HCIIONIB30BaTh CpPEJCTBA MH()OPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B pEUIEHHMH KOIHUTHUBHBIX, KOMMYHHMKATHBHBIX H
OpraHM3allMOHHbIX 3a1a4 C CcoOmoJeHreM TPeOOBaHUH SPrOHOMUKH, TEXHHKH OE30TMACHOCTH, T'MTHEHBI, PecypcocOepeKeHHs, MPaBOBBIX U
STHYECKUX HOPM, HOPM HH()OPMALTMOHHOH O€301TacCHOCTH;

CO3/1aBaTh TEKCTHI PU3UYECKOTO COJAEPKAHUS B PA3IHIHBIX (opMaTax ¢ yuéToM Ha3HAYeHUs WH(OPMALMK U LeIeBOH ayIMTOPUH, BEIOUpast
ONTUMAIBHYIO (POPMY IIPEICTABIICHHS U BU3YaTH3aIHH.

KommyHuKaTHBHBIE YHHBEpCAIbHbIE yueOHbIE JeHCTBUS:
OCYIIECTBIIATh OOIEHHE HA ypOKaX (U3UKH ¥ BO BHEYPOUHOM JEATENLHOCTH;
pacno3HaBaTh PEIOCHUIKH KOH(DIMKTHBIX CUTYAIlUH U CMSTYaTh KOH(IMKTHI,
Pa3sBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMs C UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHHUMAaTh U UCIIOJIL30BATh IPEUMYIIECTBA KOMAHAHON ¥ HHIMBUYAIbHOM paboTHI;
BBIOMPATH TEMATHKY M METOJIbI COBMECTHBIX JIEHCTBHI ¢ y4ETOM OOIIIX HHTEPECOB M BOMOMKHOCTEH KAXKJIOTO UIeHa KOJJIEKTHBA;
NPUHUMAThH 1M COBMECTHOM JEATENLHOCTH, OPraHU30BbIBATH U KOOPAUHHUPOBATL JICHCTBHS 110 €& JIOCTHIKEHHIO: COCTaBIATHL IUIAH
JCUCTBUH, pacipeieliaTh POJIM ¢ y4ETOM MHEHUH YUaCTHUKOB, 00CY/IATh Pe3yIbTaThl COBMECTHOMN paboThI;
OLICHUBATh KaueCTBO CBOETO BKJIAJa M KA 100 Y9aCTHUKA KOMaHbl B OOIIUI pe3ynbTar 1o pazpadoTaHHBIM KPHTEPHSIM;
npeiiaraTh HOBLIC MPOEKTHI, OLEHUBATH WJICH € MO3UIIMKY HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHYECKOI 3HAYMMOCTH;



OCYHICCTBIIATE HNO3UTHBHOC CTpAaTErHYeCKOe IIOBEJICHUE B Pas3JIM9HbIX CHUTyalUsX, MTPOSABJISATH TBOPYECTBO H BOO6pa>KCHI/I€, OBITH
WHHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJbHbIE y4eOHbIE JeHCTBHSA
Camoopranuzanus:
CaMOCTOATEIBHO OCYIIECTBIIATH [MO3HABATE/IBLHYIO NEATENBHOCTL B 00JNACTH (U3MKM M aCTPOHOMHH, BBISIBIISITH MPOOJIEMBI, CTABUTL M
bopMyTupOBaTH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATEIbHO COCTAaBJIATH IIAH PEIICHHS PAaCUYETHBIX M KaYeCTBEHHBIX 3ajay, IUIAH BBIIOJHEHHUS NPAKTUYECKOW pabOTHI ¢ y4ETOM
HUMEIOLIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H [IPEATIOYTEHHM;
J1aBaTh OLIEHKY HOBBIM CUTYAIlUsIM;
pacumpsTh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JINYHBIX MPEAITOYTCHHHA;
JIeIaTh OCO3HAHHBIA BBEIOOD, apIyMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 3a PELIICHHE;
OLIEHUBATHL NPUOOPETEHHBIHN OTIBIT;
CII0co0CTBOBATE (POPMHPOBAHUIO M IPOSBICHHUIO OPYIHUIHH B 00JACTH (M3UKH, MOCTOSHHO IOBBILIATH CBOH 0Opa30BATENLHEIA H
KYJbTYPHBIH YPOBEHb.
CaMOKOHTPO.Ib, YMOIUOHAILHBIH HHTE/LIEKT:
J1aBaTh OLICHKY HOBBIM CHUTYAIUsIM, BHOCHTH KOPPEKTHBEI B IEATENHHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM;
BIIAJICTh HABbIKAMHU MMO3HABATEILHON PE(IIEKCHH KaK OCO3HAHHS COBEPILIAEMBIX JCHCTBHN M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTaTOB H
OCHOBAHMH;
UCIIOJIb30BATh IPHEMBI pE(IIEKCUH JUIS OLIEHKH CHTYaI|H, BEIOOpA BEPHOTO PEICHHUS;
YMETh OIICHHBATh PUCKH U CBOEBPEMEHHO IIPUHUMATDH PEIIEHHS 110 UX CHHXKEHHIO,
NPUHUMATh MOTUBBI M apI'yMEHTBI IPYIUX IIPU aHAJIM3€E PE3YJIbTATOB JACSITEILHOCTH,
IPUHUMATh ce0sl, TOHUMAst CBOH HEJOCTATKH U JOCTOMHCTBA,
NIPUHUMATH MOTUBBI K apPI'yMEHTBI JIPYTHX IIPU aHAJIM3€E PE3YIIbTATOB JCSTCILHOCTH;
IIpA3HaBaTh CBOE IIPABO U IPABO JIPYTUX HA OLIHOKH.
B nporecce JOCTHXEHHS JIMYHOCTHDIX Pe3yNIbTaTOB OCBOEHHS MPOIPaMMbl 110 (DU3MKE Ui YPOBHS CPEIHEr0 O0OLIero obpasoBaHust y
00yHarOIIUXCsl COBEPIIEHCTBYETCS YMOIMOHAIBHBIA HHTEIUICKT, IPEAII0JIaratonuil ¢(pOPMUPOBAHHOCTS:
CaMOCO3HAHMsI, BKIIFOUAIOIICIO CIIOCOOHOCTh IMOHMMATh CBOE AMOLMOHAIBHOE COCTOSHHE, BHJETH HAIPABIEHUs PAa3BUTHs COOCTBEHHOM
OYMOLUOHAIBHOHN cepbl, OBITh YBEPCHHBLIM B cebe;



CaMOPEryJIMPOBaHHUsl, BKIIIOYAIOIET0 CAaMOKOHTPOJb, YMEHHE IPUHHMATh OTBETCTBEHHOCTb 3a CBOE IIOBEJCHHE, CIOCOOHOCTH
aJanTHPOBATHC K SMOLIMOHAILHBIM H3MEHEHHUSIM U IIPOSIBJISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIHUH, BKJIIOYAIOIIEH CTPEMIICHHE K JIOCTHXKEHHUIO LIENU U yCIeXy, ONTHMH3M, HHUIMATUBHOCTh, YMEHHE JE€HCTBOBATE
HCXOJsl U3 CBOUX BO3MOXHOCTEH;

OMITATHH, BKJIIOYAIOUIEH CIHOCOOHOCTH NMOHMMAaTh 3MOIMOHAIBHOE COCTOSIHHE JPYTHX, YUHUTHIBATH €r0 TPH OCYHIECTBIEHHH OOINEHHS,
CIIOCOOHOCTB K COUYBCTBHIO M COIIEPEKUBAHUIO,

COIMAIBHBIX HaBBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTH BBICTPAMBaTh OTHOINCHUS C APYTMMHE JFOJBMHU, 3a00THTBCS, MPOSIBIATH WHTEPEC W
paspemarh KOH(IAKTHL.

INPEJAMETHBIE PE3YJIbTATbBI

K koniy oby4yenns B 10 kiacce mpeMeTHBIE pe3ylIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTH y 00yHaIOIIUXCS
YMEHWIH:

JICMOHCTPHPOBATEH Ha IIPUMEPAX POJIb U MECTO (PU3UKH B (GOPMHPOBAHHH COBPEMEHHOM HAYYHON KApTUHBI MHPA, B PA3BUTHH COBPEMEHHOM
TEXHHMKH U TEXHOJIOTUM, B IPAKTUYECKOH J1eATEIbHOCTH JIIOJICH;

YUYHMTHIBATH IPAHHUIIBI IPUMEHEHUS U3yUYeHHBIX (QU3UYECKUX MOJENeH: MaTepHaibHas TOYKa, MHEPIHAbHAS CHCTEMa OTCYETa, abCOIIOTHO
TBEPJIOE TEJIO, UICANIbHBIN I'a3, MOJEIH CTPOEHHUS I'a30B, )KUAKOCTEH U TBEP/IBIX TEJ, TOYCYHBIH NEKTPUYCCKUN 3apsi/] IIPH PEIIeHHH (HU3HYECKUX
3a1a4;

pacnosHaBaTh (HU3MYECKHE ABJICHHUS (IPOIECCH]) W OOBSICHITH HX HA OCHOBE 3aKOHOB MEXAHWKH, MOJIEKYJISAPHO-KAUHETUYECKOH TEOpHH
CTPOCHHSI BEIIECTBA U BJICKTPOJMHAMHMKHI: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBU)KEHUE, CBOOOHOE MAJICHUE TEJ, TBHKCHHUE TT0
OKPYKHOCTH, HHEPLUS, B3aUMOAEHCTBUE Tel, MU dy3usi, OpoyHOBCKOE IBHKEHHE, CTPOCHHE KUIKOCTEH U TBEPBIX TEll, H3MEHEHHE 00bEMa Tell
IpY HarpeBanuy (OXJIaX/JCHMH), TEIUIOBOE PaBHOBECHE, UCIIApeHUe, KOHJICHCAINS, TUIABJICHHE, KPUCTAIUIM3AllMs, KHIIEHHE, BIAXKHOCTL BO3/yXa,
IIOBBIIICHUE JIABJICHUS I'a3a P €T0 HarpEeBaHWH B 3aKPBITOM COCYJIE, CBA3b MEX/Y IIapaMeTpaMy COCTOSIHUS T'a3a B U30NPOLECCAX, AIEKTPU3ALINS
TeJl, B3aUMOJICHCTBHE 3apsII0B;

ONHMCBIBATh MEXaHUYECKOE JIBUKECHUE, MCIIOJL3YS (PU3MUECKUE BETMYHHBL: KOOPMHATA, Iy Th, IIEPEMEIEHHE, CKOPOCTS, YCKOpeHHe, Macca
TeNa, CUIIA, MMIIYJIhC Tella, KHHETHICCKas SHEPrUs, NOTEHIHAIbHAS YHEPIHsl, MCXaHHIECKasl paboTa, MexaHHu4eckass MOLIHOCTb; NPH OMMMCAHUU
NPABHIBHO TPAKTOBATH (PU3MYECKMH CMBICI MCIIOIb3YEMbIX BEJIMUMH, NX 0003HAYCHUS M €JMHHIILI, HAXOIUTH (OPMYIIbI, CBSI3BIBAIOIIKE JIAHHYIO
(buU3HUECKyLO BEJIMUHNHY C IPYTUMHU BeJIMYHHAMHU;

OTIMCHIBATL W3YYCHHbBIC TEIJIOBLIE CBOMCTBA TEJI M TEIUIOBBLIC sIBJICHUS, UCHOJB3Ys (pU3MUecKue BEIMUMHLI: JlaBJICHUE Ta3a, TeMIiepaTypa,
CPEJHsISl KHHCTHYECKAst DHEPIUsl XaOTHYECKOTO JIBMIKCHHSI MOJIEKYJI, CPE/IHEKBAAPATUUHASL CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPEHHSIS



sHeprus, paboTa raza, KO3QQUIHEHT IOJE3HOro IEHCTBHS TEIIOBOTO JBHIATEllst; IPH OMUCAHUM IPABUIILHO TPAKTOBATH (BU3MUECKHH CMBICI
UCIIOIb3YEMBIX BEIHYHH, WX O0O3HAYEHHMs M EMHMIBI, HAXOMUTH (OPMYJIBI, CBSI3BIBAIONIME JAHHYIO (DU3MYECKYIO BEJIUYMHY C JPYTHMH
BEJINYHHAM;

OIHCBIBATh M3YYCHHBIC DJICKTPUYECKUE CBOMCTBA BELIECTBA U 3JIEKTPUUYECKUE SBICHUS (IIPOLIECCHI), UCTOIB3Ys (BU3HUECKHE BEIUYMHDL:
SJIEKTPHYECKHH 3apsijl, DJIEKTPUIECKOE I10JI€, HAPHKEHHOCTD MO, TIOTEHIINAN, Pa3HOCTh MOTEHIIHAIOB; [P OMMCAHWU MPABHILHO TPAKTOBATH
(u3nUeCKuE CMBICI HCIIOJIL3YEMBIX BETMYHH, UX 0003HAYCHHUS U CIMHHUIIBL; YKA3bIBaTh GOPMYIIBI, CBA3BIBAIONINE JaHHYIO (GU3HUECKYIO BETHUHHY
C IpyTUMU BEJTHYHHAMH;

aHAIU3UPOBATh (PU3MIECKHE IIPOLECCH] U SBICHHUS, HCIIOIB3YsI QH3HUECKUE 3aKOHBI M IIPUHIMIILL 3aKOH BceMupHoro tsrotenus, I, 11 u 111
3aKOHBI HBIOTOHA, 3aKOH COXPaHEHHsl MEXaHMYECKOH SHEPrHH, 3aKOH COXPAHEHHS MMITYJIbCA, TIPUHIUII CYTIEPHO3UIIMK CHJI, IPHHIIMIT PABHOIPABU
HHEPIUATIBHBIX CHCTEM OTCYETA, MOJIEKYJIAPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS BEUIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEIHEN KHHETHUYECKOM
SHEPTUH TEIUIOBOTO JBHXKEHHS MOJIEKYN ¢ abCOJIOTHOM TeMIepaTypol, HEepBbIH 3aKOH TEPMOJHHAMHKH, 3aKOH COXPAaHEHHs JJIEKTPUUECKOTO
3apsia, 3akoH KyioHa, Iipu 9TOM pasnuyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BLIPAKEHHE U YCIOBHS (TPaHHIbL, 00IaCTH)
IPUMEHUMOCTH;

OOBSCHATH OCHOBHbBIE TIPUHIIUIIBI JCUCTBHS MAlllWH, HPUOOPOB M TEXHHYECKMX YCTPOMCTB, pa3jiMuaTh YCIOBHA HX OE30MAaCHOTO
UCIIOJIb30BaHUS B TIOBCETHEBHOM YKU3HU;

BBINOJTHATE SKCIIEPHMEHTBI 110 HCCIIENO0BAHMIO (PU3HUECKUX SIBIICHUH M TPOIIECCOB C HCIOIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUH, IPU
9TOM (hOPMYITMpOBATE IpOOIIeMy/3a1ady ¥ TUIIOTE3Y y4eOHOTO IKCIIEPHMEHTA, COOUPATH YCTAHOBKY U3 MPELIOKEHHOI0 060PY10BaHHS, IPOBOIHTE
OIIBIT U (POPMYJIUPOBATH BHIBO/IBI;

OCYHIECTBJISIT IPSIMbIE M KOCBEHHBIE HM3MEPEHMs (U3MUECKUX BEJIWYMH, NPU ATOM BBIOMpATh ONTUMAIBHBLIA CIOCOO H3MEpEHHs U
MCII0JIL30BaTh U3BECTHBIE METOIBI OT[CHKH MOTPEIIHOCTEH H3MEPEHHIA;

HCCIIENIOBATh 3aBUCHMMOCTH MEXIYy (M3MYECKMMU BEIMYMHAMH C HCIOJIB30BAHHEM IMPSIMBIX W3MEPEHHH, IPH TOM KOHCTPYHPOBATH
YCTaHOBKY, (DPUKCHpOBAaTh pe3yibTaThl MONYYCHHOW 3aBHCHMOCTH (M3MYECKMX BEIMYMH B BHAE TaONUI U IpaduKoB, JeNaTh BHIBOIBI IO
pe3yibTaraM HCCieI0OBaHMUs;

coboiaTh IpaBKia 0€30IaCHOTO TPY/ia IIPH IPOBEICHUH HCCIIEI0BAHUM B paMKax YueOHOI0 SKCIIEPUMEHTA, YueOHO-HCCIe10BaTeNbCKON U
MPOCKTHOM JIEATETBHOCTH C UCIIOJIL30BAHMEM M3MEPUTENIBHBIX YCTPOHCTB U J1a00paTopHOro 060py10BaHMsL;

pelaTh pacyéTHbIC 3a/[aun C ABHO 3aJlaHHON (DM3MUECKOM MOJENBIO, HCHONb3Ys (DH3HYECKHE 3aKOHBI M IIPHHLMIIBL, HA OCHOBE aHalu3a
YCIIOBHSL 3a)iad1 BbIOMpATh (DPU3HUECKYIO MOJIE/Ib, BBIIESATH (PU3NYECKHE BEIUYHHBI U (OPMYJIbI, HEOOXOJAUMBIE JUI €& pelleHus, IPOBOIUTE
pacyéThl U OLEHUBATh PEAILHOCTD IIOJYYCHHOT0 3HAUYCHUS (PHU3UUECKON BETUYHMHDI;

pemarb KaueCTBEHHBIE 3a[a4y: BLICTPAMBATHL JOIMYECKH HEIPOTHBOPEUMBYIO IICIOUKY PACCYIKICHUH ¢ OMOPOM Ha M3YUEHHBIE 3aKOHDI,
3aAKOHOMCPHOCTH H (bHBI/ILIeCKI/IC SABJICHW S ]



HCII0JIb30BATh IIPH PEIIEHUH y4eOHBIX 3ajad COBPEMEHHBIE MH(DOPMAIIMOHHBIE TEXHOJIOTHUH ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAI[HH
U TIPEACTaBICHUA y4eOHOH U Hay4HO-IONYJSpHOW HMH(POpMAIMK, TOIYYEHHOW W3 pa3jMyYHBbIX HCTOYHHKOB, KPUTHUYCCKH aHATU3HPOBAThH
MOJIy4aeMyIo HH()OPMAITHIO;

IPUBOJUTEH IIPUMEPBI BKJIaZa POCCUICKUX U 3apyO0eKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, OOBSICHEHHE ITPOIIECCOB OKPYKAIOIIEr0 MHpa,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

HCIOJIL30BaTh TEOPETHUECKUE 3HAHUS IO (PU3HUKE B TIOBCETHEBHON KH3HH T 0OecTieueH s 0€301acHOCTH TIPH 0OpaIeHUH ¢ TPUOOpaMu
TEXHUYECKUMH YCTPOMCTBAMH, IJI COXPAHEHUS 3/10POBbs U COOJIFOJICHHSI HOPM 9KOJIOTHYECKOTI0 MOBEICHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B IpyNIe C BBIIOJIHEHHEM pAa3IUYHBIX COIMANBHBIX pPOJICH, IMJIaHHPOBAaTh pPabOTy TPYIIbL, PalHOHAILHO paclpeessTh
0053aHHOCTH M IUIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CHTYAIHsIX, aJIeKBATHO OIEHHBATH BKIIAJ KaXXIOTO M3 YYaCTHHKOB I'DYIILI B
pEeLIeHHe paccMaTpPUBAEMON MPOOIIEMBI.

K xonny oOydenus B 11 kiacce npeiMeTHBIE pe3ybTaThl HA 6A30BOM YPOBHE JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD y OOYJAIOUTHXCS
YMEHHH:

JEMOHCTPUPOBATEH Ha IIPUMEPaX pojib U MECTO GU3UKU B (POPMUPOBAHMH COBPEMEHHON HAYYHOH KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOM
TEXHUKHA U TEXHOJIOIMH, B IPAKTUYECKON NEATEIBHOCTH JIFOJIEH, IEIOCTHOCTh U €IMHCTBO (DU3UUECKON KapTHHBI MUPA;

YUUTBHIBATH IPAHUIbI IIPUMEHEHHUS] U3YUEHHBIX (DU3MUECKUX MOJICNEH: TOUCHHBIH 3JeKTPUUCCKUN 3apsifl, Jyd CBETa, TOYCUHBIH MCTOYHHK
CBETa, gJepHas MOJeJIb aTOMa, HyKJIOHHAsI MOJI€JIb aTOMHOTO siipa IPH pellieHuH (PU3nUecKux 3a/1ad;

pacrio3HaBaTh (U3MYeCKue SBICHHS (IPOIECcChl) W OOBICHATH WX HA OCHOBE 3aKOHOB 3JEKTPOAMHAMHKH M KBAaHTOBOH (DH3HKH:
JJIIEKTPUYECKas IIPOBOJIMMOCTD, TEIIIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aWUMOJIEMCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
UHIYKIMS, JEHCTBHE MAarHUTHOI'O 110JI HA IPOBOJHUK C TOKOM U JIBWIKYIIHMHICS 3apsijl, 2JIEKTPOMArHuTHbIE KOJIeOaHUsl U BOJHBI, PSMOJIHHEHHOE
pacpocTpaHEHHE CBETA, OTPAKEHUE, IIPEJIOMIIEHHE, MHTepPepeHIIns, TUPPAKIIUs | TOSIPU3AIUS CBETA, IUCIIEPCHs CBETA, (OTOITEKTPHICCKUN
sddexr (doroaddexr), cBeToBOoE naBieHWE, BOZHUKHOBEHHME JIMHEHYATOrO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
PagMOaKTUBHOCTS;

OIMCHIBATh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONITHYECKUE, AICKTPHUCCKYIO TPOBOJIMMOCTD Pa3IMUHbIX Cpell) U
3JIEKTPOMAarHUTHBIE SIBJIEHUS (IIPOIIECCH), MCIONB3Yysl (GU3NYECKUE BETHUUHBI: JICKTPUYECKHM 3apsi/l, CHJIa TOKa, 3JICKTPUYECKOE HalpsiKeHHUE,
DIIEKTPUYECKOE COTIPOTUBIIEHUE, PA3HOCTD MOTEHIIMATIOB, HJIEKTPOIBUIKYIIAs CHIIA, paboTa Toka, UHAYKIIMs MarHuTHOTO 110Jis1, cujia AMriepa, cuiia
JlopeHIia, MHIYKTHBHOCTH KaTyIIKH, SHEPIHsl 3JIEKTPUUECKOTO ¥ MAarHMTHOIO MOJIeH, epHOJL i YacToTa KoleOaHuii B K0J1e6aTelbHOM KOHTYpE,
3apsiJi U CHJIa TOKA B IIPOLECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KojleOaHuid, (POKYCHOE pacCTOSIHUE W ONITHYECKasl cujia JIMH3bL, IPH OIUCAHUHT
IPaBUJIBHO TPAKTOBATH (DU3MUECKUI CMBICT UCTIONB3YEMBIX BEJIMUMH, UX 0003HAUCHUS ¥ CTHHMIIBI, YKA3bIBATh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(br3HYECKYIO BEJTMUYUHY C JIPYTUMH BEJIMUUHAMMU;



OIMCHIBATH U3YYEHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI, UCIIOJIB3YS (PU3UUECKUE BETHYHUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJTHHA
BOJIHBI M 4aCTOTa CBETA, SHEPrHsl U UMITYJIbC (POTOHA, TIEPUOJL ITOJTypacIiajia, SJHEPIUs CBSI3H ATOMHBIX SIIEP, IIPH OITMCAHUY ITPABUIILHO TPAKTOBATH
(Gu3rYecKni CMBICI UCIIOJIB3YEMbIX BETTHYHMH, HX 0003HAYCHUS U CIHHUIIBI, YKA3bIBATH (POPMYJIBI, CBA3LIBAIOIINE JAHHYIO (DM3HYECKYIO BEJIMUUHY
C IpYT'HMMH BEJIMYMHAMHM, BEIYUCIISATH 3HaYeHHE (PU3NIECKOM BETHUNHEI,

aHaJM3UPOBATEH (PU3UYECKHUE IIPOIIECCH U SIBICHHSI, HCIOIB3Ys (PH3HUECKUE 3aKOHBI U TPHHITHITHL: 3aKOH OMa, 3aKOHBI ITOCIIE0BATEILHOTO U
napauieIbHOrO  COCIMHEHMs IIPOBOJHHUKOB, 3akoH JDxoyms—JleHna, 3akoH 92JEKTPOMAarHWUTHOM HWHAYKIMH, 3aKOH IIPSIMOJMHEHHOTO
pacrpoCTpaHeHus CBETa, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI IIPEJIOMJICHHS CBETa, ypaBHeHUEe DifHITeHa 17 horoaddekra, 3aKOH COXpaHSHHUS
OHEPI'MH, 3aKOH COXPaHEHHU UMITYJIbCA, 3aKOH COXPAaHEHHsI JJIEKTPHUECKOT0 3apsijia, 3aKOH COXPaHEeHHsI MACCOBOTO YHCIIa, TIOCTYIaThl bopa, 3aKkoH
paZMOaKTUBHOIO pacnajaa, IIpyd 3TOM pa3MyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MAaTEeMaTHUYeCKOE BBIPAKCHHE W YCIIOBHS (IPaHMIIBI,
00J1acTH ) NPUMEHUMOCTH;

OINpEENATh HallpaBI€HUE BEKTOpAa MHAYKIIMA MarHUTHOT'O 110JIs1 IPOBOJHMKA C TOKOM, CHIJIBI AMTiepa u cuiibl JIoperta;

CTPOMTb U OIIKCHIBATH H300paXKEHHE, CO3/IaBAEMOE TUTOCKHM 3ePKaJIOM, TOHKOU JIMH301;

BBIIIOJIHSTH SKCIIEPUMEHTBI 110 UCCIIEOBAHUIO (PU3MUECKHUX SIBJICHUH U ITPOIIECCOB C UCIIOIB30BAHUEM TTPSIMBIX X KOCBEHHBIX H3MEPEHUMN: IPH
5TOM GOPMYIHPOBATH MPOOIIEMYy/3a1ady U THIIOTE3Y YU4eOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 PEIIOKEHHOI0 000y J0BAHHS, IPOBOIATH
OTIBIT M (POPMYJIHUPOBATH BBIBOJIBI;

OCYIIECTBIATh NPsMBIE M KOCBEHHBIE H3MEPEHMs (HU3MYECKHUX BEIMYHH, IPH 3TOM BHIOMpATh ONTHUMAJIBHBIM CIOCOO H3MEPEeHHUs U
MICII0JIb30BaTh U3BECTHBIE METO/IbI OIICHKH MTOTPEITHOCTEH H3MEPEHHUI;

HCCIIENOBATh 3aBHCUMOCTH (DU3MYECKMX BEIMYMH C HCIIOJIb30BAHUEM IPSIMBIX H3MEPEHH: MpPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCUpOBaTh Pe3yJbTaThl IOJYYEHHOH 3aBHCHMOCTH (DU3UYECKUX BEIHYMH B BHJE TaOJMI[ U Ipad@UKOB, JEIaTh BBIBOJBI IO pe3yjbTaram
MCCIIEJIOBAHUS;

cobro1aTh paBuIla 6e30IacHOro TPy/a IIPH MPOBEJICHUH UCCIIEIOBAHUHN B paMKaX Y4eOHOI0 SKCIIEPUMEHTA, Y4eOHO-UCCIIeI0BATEIBLCKOM ’
IIPOEKTHON JEATEIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTENILHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbBIE 3a7a4d C SIBHO 3aJaHHOM (U3UYECKON MOJIEIBIO, MCHOJB3Ysl (PU3MUYCCKUE 3aKOHBI M TPHHIIMIIBI, Ha OCHOBE aHAJM3a
YCIOBHMS 3aJla4yd BBIOMpAaTh (PU3MUYECKYIO0 MOJIENb, BBUICJSATh GU3NYECKHE BENUYMHBI U (HOPMYIIbI, HEOOXOMMBIC ISl €€ PEeIICHHs!, TIPOBOIUThH
pacuéThbl ¥ OLICHUBATDH PEATBHOCTD MOJYYEHHOI'O 3HaUCHUS! (PU3NUECKON BETMUHHBI,

pelaTh Ka4eCTBEHHBIE 3aaUi: BBICTPAMBATh JOTMYECKH HEMPOTHBOPEUMBYIO LIEHOUKY PACCYKICHHH C ONOpOH Ha M3y4eHHbIC 3aKOHbI,
3aKOHOMEPHOCTH U (PUBUYECKUE SIBJICHUS;

MCII0JIb30BATh IPH PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JUIsl TOUCKA, CTPYKTYPHPOBAHHUSI, HHTEPIIPETAIlH
U IIpe/ICTaBleHuss y4eOHOH M HaydHO-HONYJsipHON HH(OPMAIMK, TONYYEHHOW W3 pa3iMYHbIX HCTOYHHMKOB, KPUTHYECKH aHaIHW3MpOBAThH
110J1y4aeM Y10 HHPOPMaIIHIO;



OOBACHATL TPUHIMIbLI T€HCTBUs MAIIXH, IPHOOPOB M TEXHUYECKHX YCTPOMCTB, pasinyaTh YCIOBHS HX OE30IACHOrO HCIOMb30BAHMS B
IIOBCETHEBHOMU KHU3HU;

NPUBOIUTEL IIPUMEPBI BKJIaJa POCCHACKHX U 3apyOEKHBIX YYEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B OOBICHEHUE IPOLECCOB OKPYKAOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIO/IL30BaTh TEOPETHICCKHE 3HAHMUSI 110 (PU3HMKE B OBCEHEBHOH XU3HH JUL 0OeciedeH s Ge30acHOCTH Py 0OpaIleHuH ¢ MPHOOpaMH 1
TEXHHYIECKMMHU yCTPOUCTBAMH, ISl COXPAHCHHUS 3/I0POBbS M COONIONEHHS HOPM dKOJIOTHYECKOTO MOBEIEHUS B OKPYKaIoIIeH cpejie;

paboTath B IpyNNe C BBIIOJHEHHEM PA3THYHBIX COIHANBHBIX POJCH, IUIAHMPOBaTh paGoTy TPYIIBI, PALHOHAIBHO PACIIPEICIISTE
0053aHHOCTH ¥ IUTAHHPOBATh JEATENFHOCTh B HECTAHIAPTHBIX CUTYalUsX, alekKBaTHO ONEHHMBATh BKJAJ KAXKIOTO H3 YYACTHHKOB pyHIbl B

pelIeHnEe paccMaTpUBaEMOM IIPOOIIEMEL.
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MOYPOUHOE NJIAHUPOBAHUE
10KJIACC

No

T
o ema ypoka

Dusuka — Hayka o npupoje. HayuHeie

METO/IbI TIO3HAHMA OKPYXKarolEero Mupa

Posb 1 MecTo pu3MKH B HOpMHUpOBAHUM
2 COBPEMCHHOM Hay4YHOMN KapTHHbI MUpa, B
NPaKTUYECKON NEATEIbHOCTH JIHO/IeH

Mexanndeckoe aBrxeHre. OTHOCUTENBHOCTD
3 MEXaHWUYeCcKoro aBrxeHus. [lepemenienue,
CKOpPOCTh, YCKOpEHHE

4 PaBHOMepHOE NPSMOJIMHEHOE IBHKEHUE

Bcero

KonTponbHbie
padoThI

KonnuyecTBo yacoB

PaBHOYCKOpEHHOE MPSMOJTHMHENHOE
NBUXKECHUE

CBobosHOE najeHue. Y ckopeHne cBOOOIHOTO
naaeHus

KpuBonuneiiHoe nBuxenue. JIBrmKeHue
MaTrepuaabHON TOUKH 110 OKPYKHOCTH

[TpuHuun oTHocuTeaLHOCTH [ asuies.
8 Wuepumanbhele cuctembl otcuera. [1epBoiii
3akoH HploTOHa

Macca rena. Cuna. [TpuHumn cynepnosuunu
9 cuil. Bropoii 3akon Hetotona ais
MaTepuaabHON TOUKH

1o Tperuii 3axon HbloToHa U1 MaTepuabHbIX
TOYeK

3aKOH BCEMHUPHOTO Tsirotenusi. Cuna
TsKkecTu. IlepBasi kocMuueckas ckopocTh

IMpakTnyeckue
padoThbl

JlaTa
U3y4yeHust

DJIeKTPOHHBIE (P POBbIE
oOpasoBaTeJibHbIE

pecypcbl

N El/I6J]I/IOTeK;17 ﬁOK

l

https://m.edsco.ru/fi0c32e2

bubnuoteka [JOK
hitps://im.edsco.ru/ff0c33e6

bubnuoreka LITOK
hitps://m.edsoo.ru/fi0c33508

VBI/I6III/IOTCKa [TOK
https:x‘:’m.edsoo,rus"ﬁUcSéZQ |
bubnuoreka [JOK

bubnuoreka [JOK
hitps://m.edsoo.ru/ ¢ 39¢¢
Bubnuorexa LIOK
https//m.edsoo.ru/ffhc3ada

bubnunoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka [JOK
https://m.edsoo.ru/T0c3be’

bubnuorexa 1HOK
hitps://m.edsoo.rw/T0c3be8

bubnnoreka [ITOK
hitps://m.edsoo.ru/ f0e3d00




bubnnoreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena ‘ 1 .
yrpy Y https://m.edsoo.ru/fi0c3el 8
| Cuna tpenust. KoadduuuenT tpenus. Cuna
P Pun P ‘ bubnuoreka [JOK
13 COINPOTUBJIEHUSA TIPU ABMIKEHUHU Tesa B 1 i
https://m.edsoo.ru/fi0c3{76

JKUIOKOCTHU MJIM rase

HOCTynaTeanoe U BpallaTeJIbHOE NBUKECHHE

14 abCOJIIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI. ‘ | Bbubauoreka LJOK
[1neyo cuiibl. YcI0BYsl paBHOBECHUS TBEPAOTO hitps://m.edsoo.ru/ffocd 1a6
Tena
Mmnynsc MatepruanbHOM TOUKH, CHCTEMBI
15 MaTepuanbHbIX Touek. IMIyabC Cuiibl. 3aKOH | bubaunoreka LJOK
COXpaHeHus! umMnyJjbca. PeakTuBHOe hitps://m.edsoo.ru/f10c43d6
NBWKEHHE
Pabota u MouHoCTh cuiibl. Kunetnueckas
" bubnuoteka LJOK
16 OHeprust MatepuanbHoif Touku. Teopema 06 1 y - Ao
. ‘ hitps://m.edsoo.ru/f10c4502
M3MEHEHUH KHHETHYECKOI IHEPTUH
ITorenunaneHas sHeprus. [ToreHuambHas
17 SHEPrus ynpyro 1epopMHUpOBaHHOM 1 bubaunoreka [JOK
npy>kuHbl. [ToTeHUManbHast IHeprus Teja httpsi//m.edsoo.ru/ff0cd61a
BOJIN3U TTOBEPXHOCTH 3€MJTH
IToTeHUMaNbHbIE U HEMOTEHIUATILHBIE CHJIBI.
CBs13b paboThl HEMOTEHIUATBHBIX CUJT C
. " bubnuoreka [HOK
18 M3MEHEHUEM MEXaHUYECKON IHEPTUU * 1 . . e
| hitps:/m.edsoo.ru/ftlcd 78¢
CUCTEMBI TeJl. 3aKOH COXPaHEHHsI
MEXaHWYECKON dJHEpTUH
JlaboparopHas padota «MccnenoBanue cBsI3u |
|
19 paboTbl CUJIbI C U3MEHEHUEM MEXaHUYeCKOH | | |
SHEPrUM Tejla Ha MPUMEPE PACTKECHHUS
PE3UHOBOTO JKIyTay
20 KonTposibHas padota no reme «KuHemaruka. | | ] bubnnorexa LHOK
| | i s ~
| JlmHamuKka. 3aKOHbI COXpaHEeHUs B MEXaHWKe hitps//m.edsoo.ru/ff0cdb74
‘ OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO- ‘
o ‘ . 5 YAp ; | ‘ bubnunorexa LHOK
‘ KHHETHuYeCcKo Teopun. bpoyHoBckoe ‘ L
P poy htps://m.edsoosu/ff0cdde? |

asukenue. Juddysus ‘ \ i



XapaKTep JBWKEHMS U B3AUMOJIEHCTBHSI

4acTul BelecTsa. Monenu cTpoeHus razos, 1

KUHETUYECKOM OHEPIUuu NBWXKCHHUA MOJIEKYJI. 1

3aKkoH I[aanOHa ["a30BbI€ 3aKOHBI 1

3aBUCUMOCTH MEXY MapaMeTpamu 1

Bunbl Tennonepenauu 1

22
KHIKOCTEH ¥ TBEPABIX TeJl
3 Macca MoJsieKy. KOJ‘II/I‘-ICCTBO BEILECTBA.
7 HocrosHuas ABorajpo
24 TennoBoe paBHOBECHE. TeMnepaTypa u eé
‘ usmepenue. Ilkana Temnepatyp Llenscus
5 Hneanbheiii raz B MKT. OcHoBHOe
ypasuenue MKT
AOcoitoTHas TeMnepaTypa KakK Mepa cpenHei
26
YpaBHeHue Meuneneesa-Knaneipona
27
JlabopatopHas pa60Ta «I/IccneuosaHHe
28
(COCTOSHHUS PA3PEKEHHOTO razay
29 I/I3onpoueccu B UIIEAJIbHOM ra3e u ux
rpaguieckoe npeacTaBieH e
BHYTpeHHss 9HEprHs TEPMOIMHAMUUECKOM
30 CUCTEMBI U CITOCOOBI €€ U3MEHEHUSI.
KonnvectBo TennoTs v pabora. BHyTpeHHss
SHEPrusi ONHOATOMHOI0 HEAIbHOTO rasa
31
VnenbHast TEMnoEMKOCTh BelleCTBa.
32 KonnyecTBO TEMIOThl Mpyu Teronepeaaye.
AJnuabaTHeli nporece
| 33 [TepBblii 3aK0H TepMouHHaMHKn 1 ero
HIPUMEHEHUE K U30MpoLeccaM
34 HeoOpaTuMOCTh MPOLIECCOB B MPUPOJIEL.
BTopoii 3aKoH TepMOIMHAMUKH
35 [Tpunuun nedicreus u KITJ1 teruioBoit

MallrHbI

hitps://

Bu6nn0TeKa LIOK
https://m.edsoo.ru/f0cd fde

bubnuoreka [IOK
https://m.edscorw/Tf0cS L e

BI/I6HI/IOTeKa LIOK
‘m.edsoo.u/fi0cs70e

bubnuoreka LIOK
https://m.edsoo.ru/fi0c59

 Bubauorexa [IOK

httm m adsoo ru/ T10c5e36

bubnauoreka LIOK
hitps:/;

/m.edsoo.ru/fficSe36

bubnuoreka LJOK

hittps://m.edsoo.ru/fIlcS el

bubnuoteka LJOK
https://m.edsoo.ry/
bubnunoreka [HOK

n.edsco.ru/f10c600a

fUc6230

hitps://




4 e

1 36 - Luka KapHo u ero KH,H - ‘ " 7177

37 | DKoJlornyeckue npodaemMbl ;rennoaﬁeprerﬁkﬁ ‘ 1 ‘ ‘ 1
33 Obo0waromuit y;;m; <<Mone|<yn7571”;;;aimi - | - o I bubaunorexa LJOK V
¢uzrka. OCHOBBI TEPMOIMHAMUKN hitps://m.edsoo.ru/flUc6938
Kontposabhas pabora rno teme
39 «Monpekynﬂszﬂ ¢uznka. OCHOBBI 1 1 | Bu@nﬁomka L[OK, o
TepMOMHAM KD hitps:/m.edsoo. i/ fic6aso
40 Hapoo6pa3VOBaH14e " KOHHél;;I;I;A o | - o 7 - éﬁGnHOTeKa LHOK

Jim.edsoo.ru/fi0ce63b6

41 AOCOJIIOTHAs U OTHOCUTEJNIbHASI BJIAYKHOCTh ! bubnuoreka LIOK
BO31yxa. HacbleHHbI# map https://m.edsoo.ru/f10c64d8

Hcnapenue u kunexue

Teépnoe teno. Kpucramnuueckue u

4 amopHble Tesa. AHU30TPOITHS CBOMCTB ! bubnunoreka LIOK
KpucTamioB. XKunkue KpucTasuibl. https://m.edsoo.ru/fiGc6310
CoBpeMeHHbIe MaTepUabl

43 ITnaBnenwe U KpucTaUIM3aLMs. Y IebHas ! bubnunoreka [IOK
TeruoTa miasjaenus. CyomuManus //m.edsoo.ru/fle6 708

bubnnorexa LTOK

44 YpaBHeHuUe TenoBoro Oanxanca 1 . - .

hitps://m.edsoo.ru/f10c6820

45 DnexTpuzauus Tesl. DIEeKTPUUECKUi 3apsi. 1 bubnuoreka LIOK

 JIBa BMJA JIEKTPUUECKHUX 3apsI0B https://m.edsoo.ru/ff0c6bee
I1poBOAHUKH, AMINIEKTPUKHU U
P P bubnuoreka LJOK
46 MOJIYTPOBOJHUKH. 3aKOH COXPaHEHHS 1 ;
https://m.edsoo.ru/ff0c6bec
SJIEKTPUUECKOr0 3apsijia

47 Bzaumoneiictsue 3apsanos. 3akoH Kysnona. ) bubauorexa LIOK
Toueunslii anexTpudecknii 3apsia httpsi//m.edsoo.ru/fflc6eed
Hanpsk€HHOCTL J1EKTPUUECKOTO OIS, 3 i

48 I P P } | bubnuoreka [HOK
MHLUI CYTNEPHO3HLIUN SJIEKTPUUECKUX | ‘ b . |
P N ynep . P ‘ https//m.edsoo rw/f0c6d2
. moJei. JIuuun nHanpskEHHOCTH : R ;
PaboTa cun snekrpocrarnyeckoro noJsi. 3 bubnuorexa LIOK

49 | .
- Tlorenuman. PaznocTb NOTEHIIMANIOB htins/m.edsoorw/ I0e6100



54

55

ITpOBOAHUKHN U TU3TEKTPUKHU B

JJIEKTPOCTATHYECKOM ToJie. J{uanekTpuueckas | 1
MTPOHULIAEMOCTh
DnextpoémkocTs. KonneHcarop 1

DJIeKTPOEMKOCTD TIIOCKOTO

DHeprus 3apsHKeHHOTO KOHAeHcaTopa
JlaboparopHas pabora "U3MepeHue
3JIEKTPOEMKOCTH KOHIeHcaTopa"

KOHAEHCcAaTopa.

I1puHuMn 1elCTBYUA U MPUMEHEHHE

KOHAEHCATOPOB, KOMMUPOBAJILHOIO amrapara,

CTpYHHOTO MPHHTEpa. DIEKTPOCTATHIECKAs

3alMTa. 3a3eMJIEHHE 3IEKTPONpUOOpOB

DNEeKTPUYECKUI TOK, YCIIOBHS €T0

cyuectBoBanus. [TocrosiHubii Tox. Cuiia

Toka. Hanpsoxenue. ConporuBnenye. 3aKoH

Oma a5t yqacTka 1ernu

HOCHGHOB&TCHBHOG, napaJuijieJIbHOE,

56

058

59

60

CMEUIaHHOE COCIMHEHUE NTPOBOAHUKOB.

JlabopartopHas pabora «M3yueHue

CMEILIAaHHOI'0 COCIMHEHUS PE3UCTOPOBY

PaboTa 1 MOLIHOCTB IEKTPUUECKOTO TOKA.

3akoH [xoyns-Jlenua

3akoH OMa 115l TTOJTHO# (3aMKHYTOH)

anekTprueckoit enu. KopoTkoe 3ambikaHue.
JlaboparopHhas padora «M3mepenne DJIC 1
MCTOYHMKA TOKA U €r0 BHYTPEHHETO

COTIPOTUBJICHUAY

DJEKTPOHHAs MPOBOAUMOCTb TBEPIBLIX

MEeTaJIOB. 3aBUCUMOCTb COMPOTUBICHUS

METaJIJIOB OT TEMIEPATYPbl.
CBepXnpoBOANMOCTh

DnexTpruueckuii Tok B Bakyyme. CBolicTBa

SJICKTPOHHBLIX MYYKOB

bubnuotexa LHOK
hitps://m.edsoo.ru/ff0c7018 |

Bubnuoreka L[OK

https://m.edsco.ru/fiGc7126

Bubnuorexa LIOK
J/m.edsoo.ru/f10¢72¢0

bubnuoreka LJOK
hitps://m.edsoo.ru/ffoc74{0

bubnuorexa [JOK
hitps://m.edsoo.ru/ffic7838

bubnunoreka [TOK
hitps://m.edsoo.rw/ff0c7aed




ITonynpoBoIHUKH, UX COOCTBEHHAs 1

T

N bubnuoreka [{OK
61 NpUMeCHas NpoBOAMMOCTb. CBOKHCTBA p—n- 1 L T
hitps://m.edsco.ru/fiGc84ae
nepexona. [lonynpoBonHUKOBbIE MPUOOPBI
DJIeKTpUYeckuil TOK B pacTBOpax U
62 pacrulaBax JeKTPOJIUTOB. | bubnuoreka [{OK
DIEKTPOJUTHYECKAST TUCCOTMALIUS. httpsy//m.edsoo.ru/fi0c82ba
DAeKTpoIu3
DJIEKTpPUYECKUi TOK B razax.
. . . bubanoreka [IOK
63 CaMOCTOSATeNbHBIN U HECAMOCTOSITEIbHbI i 1 y -
httpsy//m.edsoco.ru/tT0c84ae
paspsa. Monnus. [1nazma
DnekTpuyeckre Npudopsl U yCTPOMCTBA U UX
P PHDOPE! M YCTP bubnuoteka [[OK
64 npakTUyeckoe npuMeHeHue. [IpaBuia 1 y e i
https://m.edsoo.ru/TT0c861c
TEXHUKH 0€30MacHOCTH
Bubnuoreka LJOK
65 O0o06waroLuii ypok «DJIeKTpoIHHAM KA 1 , -
YP p https://m.edsoo.ru/fT0c88be
KouTtponbHas pabora no teme
66 «2aexrpocraTvka. ITocTosiHHBIN | 1 bubnuoreka LIOK
dJIeKTprueckhii Tok. TOKM B pa3NnyHbIX https://m.edsoo.ru/ff0c8ala
cpenax»
67 p . "y R | bubnuoreka IJOK
€3epBHbIH ypoK. "DIeKTpoiMHAMUKA b - .
p yp p https://m.edsoo.ru/f0c8c356
68 PesepBHblit ypok. O0o01atomuii ypox 1o | bubnuoreka LIOK

TemaMm 10 kiacca hitps://m.edsoo.ruw/fi0c8i6¢

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

Ne

 wn Tema ypoka

ITocTosiHHBIE MArHUTBI U UX B3aUMOJCHCTBUE.
1 MaruuTHoe nosie. BekTop MarHuTHOMI
WHIYKUMH. JINHUM MarHUTHOM MHLyKLIMU

MaruuTtHoe noJie npoBoJHUKA C TOKOM. OTIBIT

KosinyecTBo yacon

Kontpoabuble  IlpakTuyeckue

Bcero
padoThI

padoThbI

2 Opcrena. BzanmoaencTBrue MpOBOAHUKOB €
TOKOM

3 JlaGopartophas padota «M3yuenue
MarHMTHOTO I10JIs1 KaTYLIKH C TOKOM»
JlelicTBHe MarHUTHOTO MOJIsl Ha MPOBOJHUK C

4 TokoM. Cunia Amnepa. JlabopatopHast pabora

«Hccnenopanue neHCTBUS IOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM»

DJIeKTPOHHbIE HU(POBbIE
oOpa3oBaTe/ibHbIe

pecypcbl

JlaTa
U3y4deHust

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9778

bubnuoreka LIOK
https://m.edsoo.ru/ff0c98fe

bubnunoreka LIOK
hitps://m.edsoo.ru/ff0cY98fe

bubnuoreka [JOK
1.edsoo.ru/f0c%ach

JlelicTBrE MarHUTHOTO TOJIS HA ABHXKY IIIYIOCS
0] 3apshKeHHYo yactuly. Cuna JlopeHua.

Pabora cunbl Jlopenia

OnekTpomMarHuTHas UHIyKuus. [ToTok
BEKTOpa MarHuTHOH uuaykuuu. 3J1C
MHYKLMH. 3aKOH 3JIEKTPOMarHUTHOM
uHnyxkuuu Dapanes

Jlaboparopnas pabora «MccnenoBanne
ABJIEHWSI DIIEKTPOMArHUTHON WHLY KLU

MHAyKTUBHOCTD. SIBICHHE cAaMOMHIYKIIMH.
DJIC caMOMHAYKUMH. DHEPrHsi MarHUTHOTO
M0JIA KaTyLIKHW C TOKOM. DJIEKTPOMarHuTHOE
nosie o '
Texnuueckne ycTpoicTBa 1 UX MPUMEHEHHE:
MOCTOSIHHBIC MArHUTBI, 3JIEKTPOMATHUTbI,
JIEKTPOABUTATENb, YCKOPUTEIH
2JIEMEHTAPHLIX YACTHULL, MHAYKLMOHHAS Meyb

bubnuoreka [HOK
https://m.edsoo.ru/T0codfd

Bubnuoreka LIOK
https:/m.edsoo.ru/fflcal 30

bubnuoreka LIOK
https://m.edsoo.ru/fi0cad 0

FEEETET



10

11

12

O6o6warowuil ypok « MarHuTHoe noiie.

DJeKTpOMarHuTHast HHILY KL
KoHnTposbHas paboTa no remMe «MariutHoe
rosie. DJIeKTPOMArHUTHAsH WHILY KL
CBobonHbIE MEXaHHUYECKHE KOJIEOaHHUs.
'apmonuyeckue konedaHus. Y paBHEHHE
rapMoHuueckux kosiebanuil. Ilpespaiienue

IHEPruu

14

15

) Wrrpy3a>>

JlaboparopHas pabora «MccnenoBanue
3aBUCUMOCTH NEPHOJIA MATbIX KoJeGaHuit
rpy3a Ha HATU OT JUTMHBI HUTH U MacChl

KonebarenbHblit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbIE KOJIeOaHUsl B UI€aJIbHOM
KonebaTeIbHOM KOHTYpe. AHAJIOIHs MEXKIY
MEXaHMYECKMMH U JICKTPOMArHUTHbIMU
KOJIeOaHUAMHU

®opmyna TomcoHa. 3aKOH COXPAHEHUs
SHEPTHHU B WICAJLHOM KoJieOaTeIbHOM
KOHTYpe

[IpencrarneHue o 3aTyXarolIUX kojebaHusX.
BbiHyX/IeHHbIE MEXaHUUECKHE KoJleOaHusl.
Pe3onanc. BeiHykaeHHbIE

OJIEKTPOMArHMuTHbIC KoJjiebaHus

ITepemennblit Tok. CHHYCOMAANIBHBIH
nepeMeHHbl TOK. MOLIHOCTL NEPEMEHHOTO
Toka. AMIUIMTYAHOE U JeHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HATPSIKEH U]
Tpancdopmarop. [Ipon3BoaCcTBO, Nepenava u
notpebiaeHue 2JEKTPUUECKO N SHEPIrun
YerpoicTBO M NIPAKTHYECKOE NMPUMEHEHNE
3JIEKTPUYECKOr0 3BOHKA, I'eHeparopa
NepeMeHHOro ToKa, JMHUI dJiekTponepenay

bubanoreka LIOK
hitps://m.edsoo.ry/ff0cab82

bubnunoreka [JOK
hitns:/m.edsoo.ry/fcads8

bubauoreka LJOK
hitps://m.edsoo.ru/ffcalo

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

bubnuoreka LJOK
hitps://m.edsoo.ru/ff0ch9cd

bubnauorexa [IOK
hitps://m.edsoo.ru/ff0cbb86

bubnuoreka LIOK
hitps://m.edsoo.ru/A0chd34

Bubanorexa 1JOK

https://m.edsoo.ru/{f0cc324
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21

22

27

28

31

32

91<0nomqecme pl/ICKI/I npu HpOI/I3BO£[CTBe
snekTpodHeprun. KynbTypa uenojb3oBaHus

3JICKTpO3H€pFI/II/I B HOBCGIIHGBHOI/I XKU3HU

MexaHuyecKkre BOJIHbI, YCJIOBUS
pacripoctpanenus. Ilepuon. CkopocTh
pacnpoCTpaHeH!s U AJTMHA BOJTHbI.
TlonepeyHble U MPOONLHBIE BOJIHbI

3Byk. CkopocTb 3ByKa. ' pOMKOCTh 3By}<a
Beicora TOHA. TeM6p 3BYKa

9J'leKTpOMaFHI/ITHbIe BOJIHBI, UX CBOMCTBA U
CKOPOCTbD. [Ikana 3JIEKTPOMArHWTHbIX BOJIH

[TpUHIMIIBl PAAUOCBA3U U TENEBUAEHUSL.
‘Pasputne cpencts casisu. Paanosokaums

KonTposbHas pabota «Kosaebanus v BOJHB

IIpssMosiMHEiHOE pacnpoCTpaHeHUe CBEeTa B
onHOpoHOM cpene. ToueuHblit HCTOUHUK
ceera. JIyd cpeta

OTtpakeHue CBeTa. 3aKoHsI OTpa)KCHl/ISI cBeTa.
ITocTpoeHHe U300paKEHUH B MIIOCKOM
3epKaie

HpemMneHne cBeTa. Hom—xoe BHyTpeHHee
otpaxkeHue. [1peaenbHbli yroJ nojaHoro
~ BHYTPCHHETO OTPakKeHUs

JlaboparopHas padoTa <<I/I3MepeHMe

HOKa3aT6ﬂﬂ I'IpeIIOM.]'leHI/IH CTCKJ'la»

JIunsel. I[ToctpoeHue u300pakeHni B TMH3E.
dopMyJia TOHKOI JHUH3bI. YBENIUYEHUE JIMH3bI
JlaboparopHas padora «HMccnenoBanue
CBOMCTB M300paKeHUH B JIMH3AX»

Jncnepcus ceta. CoXHbIN cocTaB 6€10ro
ceera. Lper. JlabopaTopHas padoTa
«Habnonenue 1ucnepeun CBeTay

hitp

‘Bubnuorexa LIOK

bubauoreka [JOK

hitps://m.edsoo.ru/ffccasd

bubnuoreka LIOK
'.:"m ujwo I/ lf’(ku,()u

htms
bubnuoteka [IOK

Tﬂ)ufe{)

s:ff m.edmo i

BI/I6HI/10T€Ka LlOK
E}ﬁgs /. e@wo ru/ 7{ DCLf)fS

bubnunoteka [JOK
https:/m.edsoo.ry/fcd350

Bbubnuoreka [{OK
https://m.edsoo.ru/ff0cddel

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd7f6

htﬁps /m. cdsoo ru/ {R)cci()

EI/IG.HI/IOTeKa LHOK \

|
hims:/’;’m.cdsog.ruf' f‘ﬂ)cﬁdd le




| Hurepdepenuus cera. Jludpakius cera.

S S — SE

b o

33 . Jludpaxuronnas pemérka : |

34 ITonepeuHoCTh CBETOBLIX BOJH. [Tossspusalius |
CBETa

35 Onruyeckue NpUOOPLI U YCTPOHCTBA U |
YCJIOBUSA MX 0€30I1aCHOTrO MPUMEHEHHS]
I"'paHuLIBl NPUMEHUMOCTH KJIACCHYECKOI

36 MexaHuKu. [TocTynaTel cieunanbHON Teopun 1
OTHOCHUTEJILHOCTH

37 OTHOCHUTENLHOCTh OTHOBPEMEHHOCTH. )
3ameUleHHue BpeMEHH M COKpAIleHNE ATHHbI
DHeprus U UMIYJIbC PENATHBUCTCKOMN

38 yacTuubl. CBA3b MacChl C IHEpruei u 1
UMITYJIbCOM. DHEpPTrHst MOKOsI

39 KonTtponbHas padora «Ontika. OCHOBbI | |
CrieuuanbHOW TEOPUM OTHOCHTEILHOCTHY

40 DotoHbl. Popmyna [Tnanka. DHeprus u |
UMITyJbC OTOHA

a1 OrtkpeiTHE M HccnenoBaHue GoTtodddexra. |
Omneitel A. I'. CTonetoBa
3akoHs! poToaddexra. YpaBHenue

42 Diinwreiina s potosapdexra. «KpacHas 1
rpaHuna» Gotordpdexra

43 [Jasnenue ceeta. OnbiThl 1. H. JleGenesa. |
XUMHUUECKOe NeiicTBUE CBeTa
Texnuueckue yctpoiicTBa 1 npakTHYeCKoe ‘

44 NpUMEHeHHe: POTOdEeMEHT, (POTOAATUMK, 1 ’ ;
CoJiHeyHas 6aTapesi, CBETOINO

45 Peuwienne 3anau no teme «DjaeMeHTbI I
KBAHTOBOW ONTUKU» ‘
Mopnens atoma Tomcona. OnbiThl j

46 Pesepdopna no paccesiHnio o-4acTuil. 1

HHaHGTapHaﬂ MOJZCJIb aTomMa

bubnuoreka [LJOK
hitps://m.edsoo.ru/ff0ced22
Bubnunoreka [IOK
hitps://m.edsoo.ru/fDcf2e

bubnuoreka [OK
hitps://m.edsoo.ru/fi0cf862

bubnuoteka IiOK
https://m.edsoo.ru/ff0cfad2

bubnuoteka LJOK
https://m.edsoo.ru/ff0cfcé8

Bubnuoreka [ITOK

https://m.edsoo.ru/ff0cf61U

bubnuoreka IIOK
s/imaedsoo.ry/ 'f‘ﬂg;fc 16

bubnuoreka LJOK

https://m.edsoo.ru/ffctfed

bubnunoreka [JOK
https://m.edsoo. u/AT0d0 | Se

BﬁGn;o;éKa LIOK W

hitps://m.edsoo.ru/f10d04a6

bubnuoreka LHIOK
https://m.edsoo.ru/ 040302

bubnuorexa LIOK
https://m.edsoo.rw/ff0d09 1 a




47

48

49

50

51

52

53

54

55

OTKpbITHE paTHOAKTUBHOCTH. OMbITHI
Pesepdopna no onpesenenuto cocrasa

INoctynatsl bopa

Mznyuenne u norsoueHne GpoTOHOB MpH
Mepexojie aToMa ¢ OHOTO YPOBHS SHEPT UK Ha
JIpyroi. Buasl criekTpos

BonHoBble cBo¥cTBa yacTul. BonHsl ne
Bpoiing. KopryckynspHo-BOJTHOBOH myanusm.
CrionTaHHOe U BBIHY)KJICHHOE M3TyueHHe

CaoiictBa anbda-, 6eta-, raMmMa-u3IydeHus.
BivsHue pannoakTHBHOCTH Ha KUBbIE
OpraHu3Mbl

OTKpbITHE MPOTOHA U HEHTPOHA. M30TOMBI.
Anbda-pacnan. INeKTPOHHBIN U

MO3UTPOHHbIN OeTa-pacnan. ['amma-

U3JyueHue

OHeprus CBsA3M HYKJIOHOB B siIpe. SlnepHbie

peakumu. Snepublit peakrop. [Tpobiemsl,
NEPCIEKTUBBI, SKOJTOIMYECKHE aCIIeKThI
SJIEPHOM SHEPreTUKH

DiieMeHTapHble YacTulbl. OTKphITHE

N03MTPOHA. MeTo/Ibl HaboIeH!s 1

PErucTpalmy 31€MEHTAPHBIX YaCTHIL.

Kpyraetit cton «®yHaaMeHTalbHbe

B3auMoaeicTeuA. EnnncrBo dusudeckoit

KapTHHbI MUPa

Oranbl pa3BUTHS acTpoHOMUH. [IpuknanHoe 1

MMPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3éznnoro neba. Co3sesnus, spkue
3BE3/1bI, TUIAHETHI, UX BUAMMOE ABHIKEHHE.
CosiHevyHas cucrema

Bﬁ%ﬁnmeka LIOK”
hitps m .edS()g).l"tif f“i‘?)gi()afé

5 i e

Bubnuorexa [OK
https://m.edsoo.ru/fi0d0ala

bubnuoteka IIOK
https://m.edsoo.ru/ff0d0ca®

Bubnuoreka I[JOK
hitps://m.edsoo.ru/f10d0d2

bubnuoreka LIOK
https://m.edsoo.ru/0d1 162

bubnuoreka [JOK
https://m.edsoo.ru/fl0d 1336

bubnuotexa LIOK
1.edsoo.ru/f0d0e3 s




Connue. ConHeyHas akTHBHOCTh. McTOUHUK

56

‘
oHeprun ConHua ¥ 3BE3 ‘

3BE3/IbI, UX OCHOBHbIE xapamepncmm.
3BE3/1bI MIABHOM MOCIE10BATENBLHOCTH.

57 BuyTpeHnee ctpoeHue 3BE31. COBpEMEHHbIC
NPEICTABJICHUS O MPOUCXOKAEHUH 1
sposmouny CosHIAa U 3BE3/L

Mneunsii [TyTs — Hawua FanaKTMKa

[Tonoxenue u aswkeHre ConHua B
[anaktuke. [amakThky. YEpHbIE AbIPBI B
SUIpax rajlakTHK

Bcenennas. Pa36era}me raJlakTHUK. Teopym
59 Bosnbiioro B3pbiBa. PeMKTOBOE H3JTyUYeHHE.
MeraranakTrka

60 HepeluenHsie HpO6J1€MI;l aCTpOHOMI/IH

KonTposbHas paboTa « DIeMEHTHI
acTPOHOMMH H acTpoQU3HKI»

O6o6waromuii ypok. Poib (1)1431/11(1/1 u
aCTPOHOMMHU B 9KOHOMHUUYECKOH,
TEXHOJOTMYECKOMN, COLIMATBLHON 1 3TUUECKON
C(’pepax JeATENLHOCTH YeNoBeka

O6o6marouit ypok. Poib 1 MmecTo (bmmm "
63 ACTPOHOMMH B COBPEMEHHOM HayYHOH

KapTiHe MUpa ‘

| O6o0waromui ypOK POJ]L (1)1/13uqec1<014
| 64 ~ Teopuy B YOPMUPOBAHNM NPEJCTABICHHUI O
(1)14314qu1<014 KapTHHE MUpa

O6o61matoimnit ypok. Mecro (bumqecxom
65 KapTHHBI MUpPa B 001LEM PsI/ly COBPEMEHHDBIX
! | €CTECTBEHHO-HAYUHBIX TIPECTaBIEHUH O ’
{i npupoae
PesepBHblii ypok. MarHUTHOE noJe.

1
66 |
DAEKTPOMArHUTHAS MHLY KIIHs |



TERTYT

67 ~ PesepBHblii ypok. OnTuka. OCHOBbI

‘ | CIELHMAIbHON TEOPUHU OTHOCUTEILHOCTH
68 Pesepnblit ypok. KBaHTOBas pusmka.
DJIEMEHTbI aCTPOHOMUHU U aCTPOPHU3NKU

OBLIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME

bubnuoreka [IOK

Btips://m. ajd 500. ;jz;;“' f m fii,? ?f{
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