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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma o ¢u3muke 0a30BOTO YpOBHS Ha YpPOBHE CpeaHero odmiero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHWU ¥ TpeOOBaHWI K pe3yibTaTaM OCBOEHHS OCHOBHOW 0OOpa30BaTeIbHON IMPOTPaMMBI,
npeacraBieHHbix B ®I'OC COO, a Taxke ¢ yuérom (QemepanbHO paboyeil mporpaMMbl BOCHHUTAHHUS WU
KOHIIEMIUKM TIperogaBanus yuyebHoro npenamera «@du3uka» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoii
denepanyy, pearn3yoIX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Copep:xanue mporpaMMbl 1o ¢u3MKe HAMpaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHbI
mupa oOyuatomuxcs 10—11 kmaccoB mpu oOydeHuu ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
HesaTeNbHOCTHOTO Toaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiv PIOC COO «
TUTAHUPYEMBIM JTMYHOCTHBIM, TIPEIMETHBIM M METAIlPEIMETHBIM pe3yjIbTaTaM OOYYCHHS, a TaKKE yUUTHIBACT
HEOOXOUMOCTh pealu3allid MEXIPEIMETHBIX CBsi3ed (U3UKH C €CTeCTBEHHO-HAYYHBIMU Y4YEOHBIMHU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE WENM HU3ydeHUs (GU3MKH Ha YpPOBHE CPEAHEro OOIIEero
o0pa3oBaHMs, IJIAHUPYEMbIE pE3yJNbTaThl OCBOCHHS Kypca (HU3MKH: JIMYHOCTHBIE, MeETalpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® [IaHUpyEMbIEe Pe3yJbTaThl OCBOCHUS Kypca (pu3mku Ha 6a30BOM ypOBHE, B TOM YHCJIE MPEAMETHbBIC

Pe3yNbTaThI 10 To1aM 00yUeHUs;

e cozaepxkaHue yueOHoro npeamera «Dusnkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka 0 Hauboliee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B KAYeCTBE Y4eOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpyKaromiem Mupe. LIkoapHBINA Kypc QU3UKH —
CHCTEMOO0OPa3yIOIIHil UI €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB, MOCKOIBbKY (DU3MUYECKHE 3aKOHBI JIekKAT
B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Ononoruei, pusndeckoit reorpadueil 1 acTpoHOMUEH.
Hcnonb30oBaHWe W aKTUBHOE MpPUMEHEHHE (PU3NYECKUX 3HAHWM ONpeNeNseT XapakTep M pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEePreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJNYyYEHHsS HOBBIX
MaTepUajoB C 3aJaHHbIMU CBOWCTBaMU U Jpyrux. HM3yueHue ¢U3MKM BHOCUT OCHOBHOW BKJIaJx B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa O0ydYaromuxcs, B (POPMUPOBAHUE YMEHHN MPUMEHSATH
HAYYHBI METO/1 TO3HAHUS MPU BHIMOIHEHUN UMHU YUEOHBIX HCCIIEI0BAHUM.

B ocHOBy Kkypca ¢u3uku Ui ypoBHS CpeAHero oOmiero oOpa3oBaHHUs MOJIOXKEH psl UAeH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SBISETCS JIOTMUECKU 3aBEPUIEHHBIM, OH COJIEPIKUT
MaTepuai u3 BCceX pa3fenioB GU3KUKH, BKIIIOUAET KaK BOMPOCH KIIACCUYECKON, TAK M COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepual Kypca GU3NKU 00beIUHEH BOKPYT (PU3UUECKHUX
teopuil. Benymmm B Kypce siBIseTcsl (OpMUPOBAaHUE MNPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepUH,
BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuszanusi mpeanoyiaraeT HCIOIb30BaHUE TYMaHUTAPHOTO MOTEHIIMAa
¢bu3MuecKoil HAyKH, OCMBICIICHHWE CBSI3W pa3BUTUS (GU3MKH C pa3BUTHEM OOIIECTBa, a Takke ¢
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPOOIEeMaMHu.

Hoesa npuknaomnoii nanpaenennocmu. Kypc U3k npezanonaraeT 3HaKOMCTBO C IIMPOKHUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX NMPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHUS 3JEMEHTOB COAEP)KaHUS, MOCBAMIEHHBIX
HKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHMKHU U TEXHOJOTHH, a TaKxke
o0CyXIeHHs TPOOIeM pallMOHATIBFHOTO TPUPOIOTIOIH30BAHUS U SKOJIOTUUECKON O€30MacCHOCTH.

CrepKHEBBIMH 3JI€MEHTaMM Kypca (M3MKM Ha YPOBHE CpEIHEro oO0IIero oO0pa30BaHUS SBIISIOTCS
¢usnueckue Teopun (hopMHpOBaHHE NPEACTABICHUNH O CTPYKType HMOCTPOCHUs (PU3MYECKOW TEOpHH, POJIU
(GyHIaMEHTalbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MpPHUpOJE, TIpaHUIAX
MPUMEHUMOCTH TEOPUMA, JJISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TPOLIECCOB).

CucTeMHO-esTeTbHOCTHBIN MMOAX0/] B Kypce (U3UKU pealn3yeTcs Mpexk/ie BCero 3a CU&T opraHu3aiuu
HKCHEPUMEHTAIBHOM JIesTeNnbHOCTH o0ydatonuxcs. [[ns 6a3oBoro ypoBHs Kypca GU3UKU — 3TO UCHOIb30BAHNE
cUCTEeMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX PadOT, KOTOPHIE B IIPOrpaMMe Mo



¢uszuke 00beMHEHBI B OOITUH CIIMCOK YUYCHUYECKUX MPAKTUUECKUX paboT. BrimeneHue B ykasaHHOM TMEepevHe
nabopaTopHbIX  paboOT, MPOBOAMMBIX JUISI KOHTPOJS W  OICHKH, OCYIIECTBISIETCS  YYaCTHUKAMH
00pa3oBaTENBHOIO MpoIecca UCXO0I U3 0COOCHHOCTEH MIIaHMPOBAHMUS W OCHAIIEHUs KabuHeta Gusuku. [Ipu
3ToM oOecneunBaeTcs OBJIAJEHUE OOYyYaroIIMMHCS YMEHHSIMH [POBOJAUTH KOCBEHHBIE H3MEpEHUs,
UCCIIEIOBaHMs 3aBUCHMOCTEH (PU3NYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX
THIIOTE3.

Bosbiioe BHUMaHUE yIENAETCS PELICHUIO PACUETHBIX M KAUECTBEHHBIX 3a1a4. [Ipu 3ToM 17151 pacu€THBIX
3a/lay MPUOPUTETOM SBIIIOTCS 33/1a4d C SIBHO 33/IaHHOM (U3WYECKOM MOJEINBIO, MO3BOJISIIOIINE MPUMEHSTh
M3Y4YEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, TaK U MHTErpupys 3HAHUA U3 Pa3HbIX
pa3nenoB. Jlns KayecTBEHHBIX 3a1ad MPHOPUTETOM SBISIOTCA 3aJaHUs Ha OOBSICHEHHE TPOTEKAHUS
(¢u3n4ecKuX SBICHUA W TMPOLIECCOB B OKPYXKAIOLIEH XU3HH, TpeOyromye BbiOopa (U3NUECKON MOJenu s
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsamMu @I'OC COO k mMaTepHaIbHO-TEXHUYECKOMY OOCCIICUCHHIO y4eOHOTO
mporiecca 0a30BbI YPOBEHb Kypca (PH3UKHU HA YPOBHE CpeIHEr0o oOIiero odopa3oBaHUs JOJKCH M3ydaThCs B
YCIIOBUSAX TIPEIMETHOrO KaOuHeTa (U3MKM WM B YCIOBUSX HHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYyYHOT0 IIUKJIa. B kabuHeTe GU3HKU JOKHO OBITh HEOOXO0UMOE JIA00PAaTOPHOE 000pYA0BaHUE
JUIS  BBIMOJHEHMs] yKa3aHHBIX B TMporpaMme 1Mo (u3MKe YYEHHMUECKUX [MPAKTUYECKHX padoT W
JEMOHCTPAIIMOHHOE 000pPYy/I0BaHHE.

JleMoHCTpanmoHHOe 00OpyaoBaHue (OpPMUPYETCS B COOTBETCTBUM C TPUHIMIIOM MHHUMAIBHOMN
JOCTaTOYHOCTH M OOECHeunBaeT IIOCTAHOBKY IIEPEUMCICHHBIX B IMporpaMMe Mo (HU3uKe KIIOUEBhIX
JEMOHCTpALMNA JUIS UCCIEIOBAHUS M3yYaeMbIX SIBJICHHMHM W MPOIECCOB, IMIUPUYECKUX U (yHIAaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMCHCHHUM.

JIaGopartopHoe 00opymOBaHHE Ui YUYCHHUYECKUX MPAKTHUECKUX padoT (opMupyercs B BHUIC
TEMaTUYEeCKHX KOMIUIEKTOB M oOOecmeunBaeTcs B pacu€Te OJHOr0 KOMIUIEKTa Ha ABYX OOyYaroIIuXcs.
Temartuueckue KOMILIEKTHI JIa0OpATOPHOTO OOOpPYAOBaHUS JIOJDKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BaHUHU aHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTENBHBIX CUCTEM B BUJIE
U POBBIX TA00PATOPHIA.

OCHOBHBIMHU TIEIIIMU U3YYCHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHuEe MHTEpeca U CTPEMJICHHS O0YYarOMIMXCs K HAYyYHOMY M3yUEHHUIO MPUPOJbI, Pa3BUTHE

WX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEICTABICHUWH O HAyYHOM METOJE TMO3HAHUA M (HOPMHPOBAHHE HCCIIEIOBATEIHCKOTO
OTHONICHHUS K OKPY KAIOIINM SIBICHUSM;

e (opmupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yueHUs OCHOB CTPOCHUS MaTepUH U
(byHIaMEHTaNbHBIX 3aKOHOB (DHU3HKHU;

e (opmupoBaHue yMeHUI OOBSICHATH SBJICHHSI C MCIOJIB30BaHUWEM (DU3MYECKUX 3HAHWNA M HAYYHBIX
JI0Ka3aTeNbCTB;

¢ (opmupoBaHUe MpeACTaBICHUA O PO (GU3HUKH I PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
Y TEXHOJIOTHM.

JlocTmKeHHe 3TUX IeNieil o0ecTieynBaeTcsl peleHneM CIeAYIONNX 3aad B Mpolecce M3yYeHus: Kypca

(U3HUKHN Ha ypPOBHE CPEHEr0 00I1Iero 00pa3oBaHus:

e puOOpeTeHHEe CHUCTEMbl 3HAHUK 00 OOmMX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIFOYAsT MEXAaHUKY, MOJICKYJIIPHYIO (PU3UKY, SJICKTPOAMHAMHUKY, KBAHTOBYIO (PM3UKY M SJICMECHTHI
acTpo(U3HKH;

e (opmupoBaHUE YMEHUI PUMEHSTH TEOPETUUCCKHIE 3HAHUS JUIS OOBSICHEHHs (PU3UUECKUX SBJICHUH B
MIPUPOJIC U AJIS IPUHATUS IPAKTUYECKUX PEIICHUH B MOBCEAHEBHON KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 33734 C SBHO 3a/JlaHHON (DM3MYECKOW MOJIENbo, 3am1ad,
MO/Ipa3yMeBAIOIINX CAMOCTOSTENIbHOE CO3/JTaHNe (PU3NIECKOM MOJIETH, aIeKBAaTHOM YCIOBUSM 33]1a4H;

¢ [OHUMaHHE (PU3NICCKHX OCHOB U MIPHHIIUIIOB JCHCTBHS TEXHUYCCKHX YCTPOUCTB U TEXHOJIOTHUICSCKHUX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELy;



® OBJIaACHHEC METOJaMU CaMOCTOATEIIBHOI'O IIJIaHUPOBaHUA u IIPOBCACHUA Q)HSI/IIIGCKI/IX

SKCIIEPUMEHTOB, aHalu3a M HHTepnpeTanuu WHGOpPMALKUU, ONpPEdeNeHUs JOCTOBEPHOCTH
MOJIy4€HHOTO pe3yibTara;

® CO3/IaHME YCIIOBUH JUISl PA3BUTUSL YMEHUN IPOEKTHO-UCCIIEIOBATEIBCKONW, TBOPUYECKOU NEATEIbHOCTH.

Ha msyuenue ¢usuku (6a30BbIii ypOBEHB) Ha YpOBHE cpenHero obmiero oOpa3oBaHusi oTBogUTCS 136
yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).
[Ipemiaraemerii B nporpamme 1o (U3MKE MEpeYeHb JTa0OPATOPHBIX U MPAKTUYECKUX PAOOT SIBISCTCS

PEKOMEH/IOBAaHHBIM, YYHUTENb JIeaeT BBIOOp MpOBENEHHUs JIA0OPAaTOPHBIX pPAdOT U OMNBITOB C Y4ETOM
WH/IMBUYaIbHBIX OCOOCHHOCTEH 00yYaroInXCs.

COJAEP)KXAHUE OBYYEHUA

10 KJTACC

Paznea 1. ®du3uka 1 MeTOIbI HAYYHOI'O NIO3HAHUS
®dusuka — Hayka o npupone. Hayunele MeTosbl O3HaHMS OKpY>Karollero Mupa. Posib skcnepuMeHTa u
TEOpHUH B MIPOILECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (usnueckux siBICHUNH H mporeccoB. Hayunble runote3nsl. Dusnueckue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Porme m mecro ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAYYHOW KApTHHBI MHpA, B TPAKTHYECKON
NEeITEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHaoroBbIie ¥ ITU(GPOBBIC U3MEPHUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmKeHne. OTHOCHTEIBHOCTH MeXaHHMUecKoro JAsikeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, ckopocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) W YCKOPEHHE MaTepuagbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClokeHre IEpeMEIIeHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEHHOE NBMXKEHHE. ' paduku 3aBUCHMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIYTH U TIEPEMEIICHUSI MaTePHUATHBHOM TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOTHOTO M ICHHS.

KpuBonuneiinoe aBmkeHue. JIBUKeHHE MaTepUAIbHONM TOYKM TO OKPYKHOCTH C TIOCTOSHHOW IO
MOJYJIIO CKOPOCThIO. YTJIOBasg CKOPOCTb, JHHEWHas CKOpocTh. Ilepuog wu dactora oOpamieHus.
[leHTpocTpeMUTENEHOE YCKOPEHHE.

TexHudeckue yCcTpoMcCTBa M MPAKTHUUECKOE MPUMEHEHHWE: CIUIOMETP, ABUKEHUE CHAPSJIOB, IIEMTHBIC U
pEMEHHBIE Mepeayun.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, ULTFOCTPAIIHS KHWHEMAaTUUECKUX XapaKTEPUCTUK JBIKEHUS.

[IpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO JABMKEHUS C 1IEJIbIO OMPEIETIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXIy MyTSMHU, MPONUACHHBIMH TEJIOM 3a IOCJIENOBaTEIbHBIE PaBHBIE
MMPOMEXKYTKH BPEMEHH MPHU PAaBHOYCKOPEHHOM JIB)KEHUH C HAYAJIBHOM CKOPOCTHIO, PABHOM HYJTIO.



N3ydeHue nBH>KEHUS 1IapuKa B BI3KON HKUJIKOCTH.

Nzydenne nuxeHus Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocuTenbHocTU ['anunes. [lepbiii 3akoH HeroToHa. MHEpIIManbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa 11 MaTepuaibHOM TOYKH.
Tpernii 3akoH HpIOTOHA [UIs1 MATEpPUAIIBHBIX TOYEK.

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

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

Tpenne. Bunbl TpeHus (mokos, ckoiabxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb)KEHUSI W cwia TpeHus mnokos. Koaddumment tpenus. Cuna COMpPOTHBIICHUS TPU JBIKEHUU Tela B
XKUJKOCTHU WIH rase.

[ToctynaTenbHoe U BpamateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT cuiIbl OTHOCHUTENBHO OCcH BpatleHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOrO Tea.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: TMOIIIUIHUKHA, IBUXKEHUE HCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenue neuxeHus Opycka 1o HaKJIOHHOW MJI0CKOCTH.

UccnegoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE M PE3UWHOBOM 00pasiie, OT UX
nedopMmaruu.

UccnepgoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmmynsc maTepuanbHON TOUYKH (Te€a), CUCTEMBI MaTepUaIbHBIX TOueK. IMMyNbCc CHUIBI U U3MEHEHHUE
HMITyJIbCa TeNa. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTHBHOE IBUKEHHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[Torennmansuass oHeprus. lloTeHmuanbHas JHEPrus  ymopyro AepOPMHUPOBAHHOW  MPY>KUHBL
[ToTenuuanpHas SHEpPrUs TeIa BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble U HEMOTEHIMANbHBIE CUJBL. CBS3b pabOTH HEMOTEHIMANBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKON IHEPTHUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpONCTBa M MPAKTUUECKOE IMPUMEHEHHE: BOJIOMET, KONEpP, MPYKUHHBIMA TMHUCTOJET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHIIMATBLHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenne abCoOMOTHO HEYNPYTOTO yapa ¢ MOMOIMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u paOOTHl CHJIBI C HM3MEHEHHEM MEXAaHMYECKOW OJHEpruM Tejla Ha IpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.



Pasnea 3. Moaekynsipaast pu3nka 1 TepMOJIMHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE MTOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKONH TEOPUH U MX ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
nskenue. uddysusa. Xapakrep ABUKEHHsI U B3aUMOJICHCTBUS YacTUl] BelecTBa. Moenu cTpoeHus rasos,
KHUJKOCTEH W TBEPABIX TEN U OOBSICHEHHWE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u pasmepsl
Mmoutekyn. KonnuectBo Bemectsa. [locrostnnas ABoranapo.

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

Moznens uaeanpHOro raza. OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON TEOPUH MIE€aIbHOTO ra3a.
AOcomoTHas TemmepaTrypa Kak Mepa cpelHedl KMHETHYECKOW SHEPrHH TEIUIOBOTO JIBWKEHMS YacTHIl rasa.
[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon JlanbToHa.
W3onpoueccsl B HIEATbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduyeckoe mnperncTaBieHHe
M30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, AOKa3bIBalOIIME IUCKPETHOE CTPOECHHE BellecTBa, (Gororpaguu MoOJIEKyJd OpPraHHYecKuX
COETUHEHUH.

OmnpiTel 10 U y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mopgaens onbita [lTepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€AJIBbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue Macchl BO3yXa B KJIIACCHON KOMHATe Ha OCHOBE U3MEpEHU 00bEMa KOMHATHI, 1aBJICHUS U
TEMIIEPATYpPhI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXJy ITapaMeTpaMU COCTOSTHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmoaunaMuyeckass cuctema. BHYTpeHHsISI 3HEprust TEPMOIMHAMUYECKOH CHCTEMBbl U CHOCOOBI €&
n3MeHeHus. KonmuecTBo TemnoTsl U pabora. BHyTpeHHSs 3HEprusi OJHOATOMHOIO HMJ€abHOrO rasa. Bumabl
TEeIUIoNepeiaun: TeTJIONPOBOJHOCTh, KOHBEKIINS, N3TyueHue. Y IenbHasl TeII0EMKOCTh BemiecTBa. KoanuecTBo
TEIUIOTHI MIPH TEIJIoNepeiaye.

[Tonarue 06 anmabatHoM mporuecce. [lepBbiit 3akoH TepmoauHaMuku. [IpuMeHeHHe mepBOro 3aKoHa
TEPMOJIMHAMUKH K U3omporeccam. I'paduueckas uHTepnpeTanus padoTsl rasa.

BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBele MammHbl. [IpuHIUOBL AeiicTBUS TeMIOBbIX MamMH. [IpeoOpa3oBaHus SHEPTrUM B TEIJIOBBIX
mamnHax. Kosdduuument mnonesnoro neiictBus teruioBoi MamuHbl. Llukn KapHo u ero ko3ddumment
MOJIE3HOTO AEUCTBUS. DKOJIOrHYECKHE MPOOIEMBbI TEIJI0IHEPTETUKY.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHETO CropaHusi, ObITOBOM
XOJIOUIbHUK, KOHTUIIOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpPEHHEH SHEpruM Tejla MPU COBEPUICHWH pabOTHI: BBUIET MPOOKUM M3 OYTHUIKU TOA
NeMCTBHEM CKATOr0 BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe MyTEM TpeHHsl (BUIEOIEMOHCTPAIIHS).

N3meHneHne BHyTpeHHEH 3Hepruu (TemMepaTypsl) Tela Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, ABUraTeNsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUTaTEJsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOM TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoowvt



[TapooOpazoBanue u KoHaeHcanus. VMcnapenue U kumneHue. AGCOMIOTHAS U OTHOCUTENbHAS BIIAXKHOCTh
Bo3ayxa. HaceleHHbIl map. YaenpHas TEIioTa mapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT
JaBJICHUSL.

Teépnoe Ttemo. Kpucrammueckne u amopdHble Tema. AHU30TPOIHUSI CBOMCTB KpHCTALIOB. JKumakue
kpuctaiisl. CoBpeMeHHble Marepuanbl. [lnaBneHue W Kpucramiumizanusa. YJenbHas TEIIOTa IUIaBICHUS.
Cyb6mumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

Texnuyeckue ycTpoWCTBa W MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETpP, KaJIOPUMETD,
TEXHOJIOTUH MOTYYCHHs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YKCJIEe HAHOMATEePUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTALUTUHIECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne oTHOCUTEIHHON BIaKHOCTH BO3TyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inexmpocmamuka

OnekTpu3zanuss Tel. OJEKTpUYecKUil 3apsa. JlBa BuAa >3JeKTpUYECKHX 3apAnoB. lIpoBogHukw,
JUBJIEKTPUKU U MOTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. TouyeuHblid 3JEKTpUYECKUN 3apsii. DJIEKTPUUECKOE TIOJE.
Hamnpsixkénnocts  snekrpuyeckoro mnods. [IpuHOMN — Cyneprno3ulMM  3JIEKTPUYECKUX nosied. JIuHum
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun »snektpoctaruueckoro moind. Ilorenmuman. PasHocts mnotenumanos. IlpoBoanuku u
JTURJIEKTPUKHU B DJIEKTPOCTATUUYECKOM ToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnextpoéMmkocTh. KonaeHcaTtop. DneKTpOoEMKOCTh IUIOCKOIO KOHJEHCATopa. DHEprusl 3apsyKEHHOTrOo
KOHJIEHCATOopa.

TexHuyeckue  ycTpoiicTBA M INPAKTUYECKOE  NPUMEHEHHUE:  DJJIEKTPOCKON,  AJIEKTPOMETP,
ANIEKTPOCTATUYECKasl 3allliTa, 3a3€MJIEHHE 3JIEKTponpuOOpoB, KOHAEHCATOp, KOMMPOBAJIBHBIM amnmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3aunmopeiicTBie Ha3IEKTPU30BAHHBIX TETI.

DIEeKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUUeCcKas 3allluTa.

JIMBIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH IMJIOCKOT0 KOHEHCATOpa OT IJIOLIAAH IJIACTHH, PACCTOSHUS MEX1y HUMHU
U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

ONEKTPUUECKUH TOK. YCJIOBMSI CYLIECTBOBAHMSI IEKTpUdeckoro Toka. Mcrounuku Toka. Cuna Toka.
[TocTossHHBIN TOK.

Hamnpspkenune. 3akon Oma aj1g y4acTka Ienu.

DNEKTPUUYECKOE  CONPOTUBJIECHHME. YIEIbHOE  CONpOTHBIEHHE BemecTBa. llocnenosarensHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.



Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIeHnia. MOIHOCTh AIEKTPUIECKOTO TOKa.

ONeKTpoABMKYyLIasi CUJIa U BHYTPEHHEE COINPOTHUBIEHUE HCTOYHMKA TOKa. 3akoH Oma I IOJHOU
(3aMKHYTOM) AnekTpuueckoit nenu. Koporkoe 3aMbIkanue.

ONEeKTpOHHAs NPOBOJUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METAUIOB OT
Temneparypbl. CBepXIIPOBOAUMOCTb.

DnexTpuuecKkuid ToK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonnuku. CoOCTBEHHAass M TNPUMECHAs MPOBOJUMOCTh MOIYNpOoBOAHUKOB. CBoiicTBa p-—n-
nepexoza. [lonynpoBogHIKOBbBIE TPUOOPBHI.

ONeKTpUYecKui TOK B pacTBOpax M paciulaBaX 3MIEKTPOJIMTOB. ODJIEKTPOJIUTHYECKAs IUCCOLUALUS.
DIEKTPOoIH3.

OnexTpuuecKkuid Tok B razax. CaMoCTOSITENIbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnazma.

TexHuueckue ycTpoiicTBa U NMPaKTHUUYECKOE MPUMEHEHHE: aMIIepMEeTp, BOJIBTMETP, PEOCTAT, HICTOUHUKHU
TOKa, 3JIEKTPOHArpeBaTeNbHbIE MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKyyMHBIW JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBINA U0/, TATbBAHUKA.

Jlemoncmpayuu

W3MepeHune cuibl TOKa U HallPSKEHHMSL.

3aBUCUMOCTb CONPOTUBIICHUS LMIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUIOIIAAM MONEPEYHOIro
CEUEHUs U MaTepuana.

CMmeniaHHO€ COEJUHEHHNE ITPOBOJHUKOB.

[Ipsimoe u3MepeHHEe 3IEeKTpOoJABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TajbBaHMYECKOI'O 3JIEMEHTA U
OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v IpOBOIUMOCTb BO3yXa.

OHOCTOPOHHSAS TPOBOJUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue snexTpoinusa.

MexnpeamerHbie CBA3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C Y4ETOM COJAEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHUH, XUMHUH, reorpaduu v TEXHOJIOTHUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3yUYEHHEM METOJIOB HayYHOTO MMO3HAHUS: SIBJICHUE, HAyYHbII
¢axT, runoresa, puzndeckas BeIUUYNHA, 3aKOH, TEOPHs, HAOII0/IeHHEe, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEb,
U3MEpEeHHe.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUM, TUHeHas QyHKIus, napadosa, runepOoia, ux rpapuku
U CBOMCTBAa, TPUTOHOMETpPHUYECKHE (YHKIHMM: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MTPOEKIIMM Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHUE B JKMBOW mpupone, AUPPy3us, ocMOC, TEMIOOOMEH MKHUBBIX
OpPraHU3MOB (BU/bI TEIUIONEPEAUH, TEMIIOBOE PABHOBECHE), JIEKTPUUECKHE SBJICHUS B dKUBOU MPUPOJIE.

Xumus: ITUCKPETHOE CTPOCHME BELIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIIpHas
Macca, TEIUIOBbIE CBOMCTBa TBEPABIX TeJ, JKUIKOCTEM U Ta3oB, JJIEKTPUYECKUE CBOMCTBAa METAJIOB,
ANEKTPOIUTUYECKAS TUCCOIMAIIMSI, TalIbBaHUKA.

l'eocpagpus: BIaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBWKEHMH C HCIOJIb30BAHMEM MEXAHM3MOB, YUET TPEHHMsS B TEXHHKE,
MOJAIIMITHUKY, HCIOJIb30BaHUE 3aKOHA COXPAHEHHS MMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JpYTHE),
JBUTATEIb BHYTPEHHETO CropaHus, MmapoBasi TypOuWHa, ObITOBON XOJOJWIBHHUK, KOHIUIMOHEP, TEXHOJOIHH
MOJIyY€HUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJI€ HAaHOMAaTepUAIOB, W  HAHOTEXHOJIOTHUH,
AJIEKTPOCTaTUYECKas  3alluTa,  3a3eMJICHHE  JJIEKTPOIpHOOpOB,  KCEPOKC,  CTPYHMHBIM  NpHUHTED,
3JIEKTpOHArpeBaTebHbIe TPUOOPHI, IEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.



11 KJIACC

Paznen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHL. B3auMoelicTBUE NOCTOSIHHBIX MarHuTOB. MarHutHoe nosie. Bekrop MarHuTHOM
MHAYKUUU. [IpuHOMO Ccyneprno3suuud MarHUTHBIX TOJed. JIMHMM MarHUTHOM uHAYKUMH. KapThHa JMHMI
MarHUTHOM MHAYKIMH MOJIS OCTOSHHBIX MarHUTOB.

MarnuTHOoe noje NPOBOJHMKA C TOKOM. KapTuHa JMHUN MHAYKOUMM MAarHUTHOrO MOJs JUIMHHOTO
NpSIMOTO TPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO IIPOBOJHHMKA, KATyIIKM C TOKOM. OmbIT Opcrena.
B3anmopencTere NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuuia JlopeHua, €€ MOAyJ b U HalpaBieHue. J{BuKeHUE 3apsyKEHHON YacTHUIIbl B OJHOPOJHOM MarHUTHOM
nosie. Pabota cuner Jloperma.

SIBneHue HneKTpOMarHuTHOM MHAYKIMHU. [IOTOK BekTOpa MarHMUTHOM MHIYKIUHU. ODJIEKTPOJBHIKYILAsS
cujia MHAYKIUH. 3aKOH 3JI€KTPOMAarHuTHOM MHAyKuuu Papanes.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABUKYILAs CUa HHAYKIUU B MPOBOAHUKE, ABUKYIIEMCS
MOCTYIATEJIbHO B OJIHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHyKkTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHUIIA CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA W MPAKTUUECKOE IMPUMEHEHHUE: IMOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHne HNEKTPOMArHUTHON UHIYKITUH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJEKTPOJIBHXKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SBneHnne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHrne MarHuTHOTO NOJIsl KaTYLIKH C TOKOM.

WccnegoBanue neiicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 3JI€KTPOMAarHUTHON WHIYKITUH.

Pasnea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebatenpnas cucrema. CBoOOIHBIE MexaHnueckue konebanus. ['apmonnyeckue konedbanus. [lepuon,
4yacToTa, aMmIuinTyna U ¢aza koneOanuid. [IpykuHHBI MasTHUK. MareMaTudyeckuil MasTHUK. YpaBHEHHE
rapMoHUYecKuX kosebanuii. [IpeBpaiienre sHepruu Npu rapMOHUYECKUX KOJEOaHUSX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJeOaHHs B HACATBHOM KOJIEOATEIbHOM
KOHTYype. AHAJIOTHS MEXAy MEXaHUYECKUMU U JIEKTPOMAarHUTHbIMU KojeOanusMu. @opmyina Tomcona. 3akoH
COXPaHEHUs PHEPTUH B UJI€ATHLHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaroumx kojeOaHHsAX. BbIHyXIeHHbIe MexaHuWueckue KosebaHus. Pe3onaHc.
BbIHyX/IeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHusI.



[Tepemennsbiii Tok. CHHYCOUIANIbHBIN IEPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HATIPSKEHUS.

Tpauchopmarop. [TpousBoacTBo, mepenada u MOTPEOICHUE SICKTPUUECKON dHEPTHH. DKOJOTUYECKHE
PUCKM IIpU TPOU3BOJACTBE 3JIEKTPO3HEpruu. KynbTypa HCHOIB30BaHUS 3JIEKTPOIHEPTHH B IOBCEIHEBHOMU
AKU3HHU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK, I'€HEPATOP
IIEPEMEHHOTI'0 TOKa, JTMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

Hccnenoanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KMHHBIN WM MAaTEMAaTUYECKUN MAsTHHK).

HaGumronenue 3aTyxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMmbl  (3aBUCUMOCTH CHJIBI TOKA W HANpPsDKEHUS OT BPEMEHM) JUIS 3JIEKTPOMArHUTHBIX
KOJICOaHUH.

Pe3onanc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH UHAYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TUHUU 3NEKTPoIepeaayuH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHUOa MaJIBIX KOJICOAHMI Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChI Tpy3a.

HccnegoBanue nepeMeHHOro TOKa B LEMU U3 MOCJIEI0BATEIbHO COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU 1
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHble 60JIHbL

Mexanuueckue BOJHBI, yclioBusi pacnpocTtpaHeHus. [lepuon. CkopocTh pacnpoCTpaHeHUs M AJMHA
BosHBL. [lonepeunsie u npoaoabHbIe BoNHBL. UHTepdepenius u nudpakins MEXaHUYECKUX BOJH.

3Byk. CropocThb 3ByKa. [ poMKoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTpOMarHuTHbIE BOJIHBL. Y CIIOBUS M3JyYEHHMs SJIEKTPOMATHUTHBIX BOJIH. B3auMHasg opueHTauus
BekTopoB E, B, V B anexrtpomarnutHoi BosiHe. CBOMCTBa SJEKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
pesIoMIICHUE, oJsipu3anus, Tudpakus, narepdeperius. CKOpOCTh JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAtOIIEeH CpeJibl.

TexHudeckue ycTpoucTBa U MPAKTUUECKOE MTPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBast
JMarHOCTHKA B TEXHUKE U MEJIUIIMHE, paaap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmromieecs Teno kak HCTOUHUK 3BYKa.

Habmoienue otpaskeHus U MpeIoMIICHUS MEXaHUYECKIX BOJIH.

Habmonenue nntepdepeHnu u AUPpakini MEXaHMIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M U 9aCTOTOM KOJeOaHUIA.

UccnegoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, MPEIIOMJICHUE, MOJSIpU3aLus,
mudpakius, uHTepEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHEHHOE pacpoCTpaHEHHWE CBETa B OJHOPOAHON cpene. JIyd cera.
TodeuHbIil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B IIIOCKOM 3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHUsI CBeTa. AOCOJIOTHBIM TOKa3zaTens npeiaomiieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpeaenbHblil yroi nojaHoro BHyTPEHHET0 OTPasKEeHUSI.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.



Cobwuparonue u paccenBaroniue JuH3bI. ToHkas nauH3a. MOKYCHOE pacCTOSHUE W ONTHYECKas Cuia
TOHKOH JMH3BL. [locTpoenue n300paxkeHHH B COOMpAIONIMX W paccewBaromuX JuH3aX. DopMylia TOHKOM
JIMH3bI. Y BEIMYEHNUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurtepdepennuss cBera. KorepeHTHble HUCTOYHHKH. YCJIOBHS HaONIOJIEHUS
MaKCUMYMOB 1 MUHHUMYMOB B HHT€P(PEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakmus cera. dudpakumonnas pemérka. YcioBHe HAOMIONEHHS TJIaBHBIX MaKCUMYMOB IIpU
MaJeHu MOHOXPOMATHUECKOT0 CBeTa Ha JU(PPAKIIUOHHYIO PEIIETKY .

[Tonspuszanus ceera.

TexHuueckue ycTpoHCTBa M MPAKTHYECKOE NMPHUMEHEHHE: OYKH, Jyma, (oToammapar, MpOeKIHOHHBINA
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKEHHE U IpejoMiieHre cBeta. OnTHuecKkue mpruoopshl.

IlosnHOE BHYTpeHHEE OTpakeHue. MoJienb cBeToBO1a.

HccnenoBanue CBOMCTB U300payKEHHIA B JIMH3AX.

Mopenu MUKpOCKOMNa, TEIECKOIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

HaGirotenne aucriepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habmronenne monsipu3anyu cBeTa.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

N3mepenue nokazaress NpeoMIICHUs CTEKJIa.

HccnenoBanmne cBOWCTB N300paXKeHH B TUH3AX.

Habmronenue aucnepcun cBera.

Pa3jnen 6. OcHOBBI crieMAIbHONH TEOPUHM OTHOCUTEIBLHOCTH
I'panunpl nmpuMeHMMOCTH — KjaccMuecko — Mmexanuku.  IlocTtymarel — cnenManbHOW — TEOPUH
OTHOCUTEJIbHOCTH: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTHM CBE€Ta B BaKyyMe, MPUHIUI OTHOCUTEIBHOCTU
DWHIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b Macchl € PHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

Paszpnen 7. KanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®oronsl. opmyna [Inanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPrus U UMIYIbC POTOHA.

OtkpsiTue U uccnenoBanue porodpdexra. Oneitel A. I'. Cronerosa. 3akoHbl poTordpdexra. YpaBHeHHE
Oiinmrerina st potodrddexra. «KpacHas rpanuna» dporodrddekra.

JNaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHudeckue yCTpOWCTBA W MPAKTHICCKOE MPUMEHEHHE: (OTORIEMEHT, (OTOAATIUK, COJTHECTHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOM IITACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodPdekTa.

Ceeronuos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopenb atoma Tomcona. OnbiTel Pe3epdopna mo paccessHuto o -dactuil. [ImanerapHas mMoaens aroma.
[Toctynatsl bopa. M3nydenue u mornomieHne (OTOHOB MPH MEPEXOAe aromMa ¢ OAHOTO YPOBHS SHEPrHM Ha
npyroi. Buasl ciektpoB. CrieKTp ypoBHEN SHEPTUHU aToMa BOJIOPOAA.

BonHoBsie cBoiicTBa yacTull. Bomusl ge bpoinsa. KopryckyisipHO-BOJHOBOM Tyau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.

TexHuyeckue ycTpolcTBa M MPAKTUUECKOE NIPUMEHEHHUE: CIEKTPaJIbHbIM aHaau3 (CHEKTPOCKON), Jiasep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Haburoienue TMHeHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOoeHUs sapa. OTKpeITHE PagMOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro coctaBa paAuoaKTHUBHOrO wu3nyudeHus. CBoiicTBa anbda-, OeTa-, ramma-
u3NydyeHus. BausiHue pairoakTUBHOCTH Ha )KMBbIE OPTaHU3MBI.

OtkpbiTue mpoTtoHa U HelTpoHa. HykiionHas mopnens snapa IeiizenGepra—lBanenko. 3apsan szapa.
MaccoBoe unciio sapa. M30tomnsl.

Annda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyenue. 3aKoH paMOaKTUBHOTO
pacraja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

Anepuble peakuuu. Jlenenre u CUHTE3 sAEp.

Snepusiii  peaktop. Tepmosimepubiii cunte3. [IpoOiembl W TMEPCHEKTUBBHI SIAEPHOW OSHEPreTUKU.
DKOJOTHYECKHE aCMEKThI sIIEPHON YHEPTETHKH.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.
MeTob1 HaOMIOICHHS U PETUCTPAIIUH 3JIEMEHTAPHBIX YacTHII.
@dyHnaMeHTaIbHbIE B3aUMOAeHCTBUS. EAMHCTBO (DM3HYeCcKOl KapTHHBI MHpa.

Texnudyeckue ycTpoiicTBa W MpaKTUUYECKOE NPUMEHEHHUE: MO3UMETp, Kamepa BuiibcoHa, sAepHBIM
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
WccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Oranel pa3BUTUA acTpoHOMHUU. [IpHuKIIagHOE N MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3B€3anoro Heba. Co3Bes3aust, spKue 3BE3/1bl, IJIAaHETHI, UX BUJUMOE ABH)KECHHUE.

ConHeuHas cucrema.

Connue. ConneuHas akTuBHOCTh. Mcrounumk nsHeprun CosHua W 3BE3A. 3BE31bBI, MX OCHOBHBIE
XapaKTepUCTHKU. J[MarpaMMa «CHEKTPaJIbHBIM KJIacc — CBETUMOCTBY». 3BE3/bI IVIABHOM IOCIIEN0BATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» ISl 3BE3]T TJIABHOW ITOCIEN0BATEIBHOCTH. BHYTpeHHEEe cTpoeHne 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS] O TPOUCXO0KICHUH U 3BOIONNH COJTHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3.

Mneunsiii Ilyts — Hama I'anaktuka. [lonoxenue u aBuxenue Connna B ['anaktuke. TUIbl ranakTuk.
Paguoranaxktuky u kBazapsl. YEpHbIE IBIPHI B s/IpaxX TajJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ia. Pa3Oeranue ranaktuk. Teopust bonbiioro B3pbiBa.
PennkroBoe u3nydeHue.

MacutaGHast cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpOHOMUH.



Yuenuueckue nabnrooenus

HaGntonenuss HEBOOPY)KEHHBIM TIJIA30M C  HCIOJB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTIpe/ICTICHUS] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy: OCHOBHBIC co3Be3nus CeBepHOro
MOJTyLIAPHS U SIPKUE 3BE3NBL.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpPeHUE

Ponb pu3MKM ¥ acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJOTMYECKOW, COLMAIBHON M ITHYECKOU cdepax
NeSITeIbHOCTH YeNIOBEKa, poJib U MeCTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOW HayYHOW KapTHHE MHUpA, POJIb
¢busnueckoil Teopun B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKOW KapTHHE MHUPA, MECTO (PU3NYECKOM
KapTUHBI MUPa B OOIIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTABICHHUHA O IPUPO/IE.

Me:xknpeamMeTrHble CBSI3H

Nzyyenne kypca ¢usuku 0a3oBoro ypoBHst B 11 kiacce ocyliecTBisieTcss ¢ y4éTOM COJEp KaTeIbHBIX
MEXIMPEIMETHBIX CBSI3€l C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusvie nonsamus, CBI3aHHbIE C U3yUYECHHEM METOJIOB HAyYHOTO MMO3HAHMS: SBJICHHE, HAYYHBIH
¢axT, runoresa, pu3nYecKas BeIMUNHA, 3aKOH, TEOPHs, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHIE, MOJIEIb,
U3MEpPEHHE.

Mamemamuxa: peuieHHEe CUCTEMbl YpaBHEHUU, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPBI M UX MPOEKIUU HA OCH KOOP/AMHAT,
CIIO)KEHHE BEKTOPOB, TPOU3BOJHBIC JJIEMEHTAPHBIX (DYHKUMH, TpPHU3HAKH TMOJO0OHS TPEYTrOJIbHUKOB,
orpeeNeHue IIOMAIH MITOCKUX GUryp u 00bEMa Tell.

buonocus: snekrpuyeckue sBICHUS B KUBOM MpHpoje, KolebaTeabHbIe JBIKEHHUS B JKUBOU MPHUPOJE,
OIITUYECKUE SIBJICHUS B )KUBOM MPUPOE, JEHCTBUE paiallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeEJI, MEXaHU3MbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKU, CIIEKTPAIbHBIN aHAIH3.

l'eocpagpus: MarHUTHBIE MONIOCa 3eMIIH, 3alIeKU MAarHUTHBIX Py, GOTOChEMKA 36MHON MOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUM.

Texuonozus: IMHUU JIEKTPOIIEpeiay, TeHEpaTop EPEMEHHOTO TOKA, AJIEKTPOIBUraTellb, UHIyKIIUMOHHAs
nedb, panap, paaAdONPUEMHHUK, TEIeBH30p, aHTeHHa, Tenedon, CBY-meub, NPOEKIMOHHBIA ammapar,
BOJIOKOHHAs ONITHKA, COJTHEYHast 6aTapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBLI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

OcBoenue yuebHoro npeamera «Dusnkay Ha ypoBHE CpeHEro 001iero oopasoBanus (6a30BbIi yPOBEHb)
JOJDKHO  OOCCIIEYUTh  JOCTIDKEHUE  CICMYIONIMX JIMYHOCTHBIX, METANpeIMETHBIX W  MPEAMETHBIX
o0pa30BaTeNbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYyHOCTHBIE pe3yNabTaThl OCBOEHMs yueOHOro npenmera «®Pusnka» JOMHKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh O0YyYaromMXCsl PYKOBOJCTBOBAThCS CHOPMHPOBAHHOW BHYTPEHHEH MO3ULUEH JUYHOCTH,
CUCTEMOM  IIEHHOCTHBIX  OpHEHTAllMi, TMO3UTUBHBIX BHYTPEHHUX  YyOEXJEHMUH, COOTBETCTBYIOLIUX
TPaIUILIMOHHBIM [EHHOCTSIM POCCUHCKOT0 OOIIECTBa, PACIIMPEHNE KU3HEHHOTO ONbITAa U OIbITA JIEeATEbHOCTH
B IIPOLIECCE peATU3allM OCHOBHBIX HAIIPABIEHUH BOCIIUTATEIBHOMN ACATEIBHOCTH, B TOM YKCIIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPaXJTaHCKON MO3UIUU OOYYaIOLIErocss Kak aKTHMBHOI'O M OTBETCTBEHHOIO 4JieHa
pOCCUCKOro O0IIIeCTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAaHUCTHUYECKUX U JEMOKPAaTHUYECKUX LIEHHOCTEHH;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECAX Ipa)/JaHCKOro OOIleCTBa, y4acTBOBaTh B
camMOyTpaBJIeHUH B 00pa30BaTeIbHON OpraHU3aluy;



YMEHHE B3aUMOJICHICTBOBAaTh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBMM C HUX (DYHKUUAMH H
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) MaTPHUOTHYECKOT0 BOCIUTAHUA:

c(OPMHUPOBAHHOCTb POCCUHCKOM I'paXkIaHCKON UIEHTUYHOCTH, IAaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K IOCYapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSAM POCCHICKHX YUYEHBIX B 00JIaCTH
(U3MKU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHHUS;

CIOCOOHOCTH OLIEHMBATH CHUTYAIMIO W NIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE€ B JESITEILHOCTH YUEHOTO;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUMBOrO OYyyLIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLICHHWE K MHUPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (pusmuecKont
HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K pa3InyHbIM cepam mpodeccuoHaTbHON AeATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (GU3UKOH 1
TEXHUKOH, yMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOp Oyaymiel mpodeccud M pearn30BBIBATH COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO B O0JACTH (PU3MKHM HA NPOTSHKEHUU
BCEH KU3HU,

6) 9K0JIOTNYECKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh JKOJOTMYECKOW KYyJIBTYPHl, OCO3HAaHUE TJIOOATBHOTO XapaKTepa 3KOJOTHUYECKUX
po0em;

IUIAHUPOBAaHUE U OCYIIECTBJIEHUE JEHCTBUH B OKpYy)KaloUled cpele Ha OCHOBE 3HAHUA Lejiel
YCTOMUYMBOTO PA3BUTHS YEJIOBEUECTBA;

paciIpeHue OIbITa AEATEILHOCTH YKOJOTUIECKON HAPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 1O
¢busnke;

7) HIEHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YpPOBHIO  Pa3BHUTHUS
(bu3nuecKoil HayKu;

OCO3HAHME [IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCe M3YyUSHHS (PU3UKU OCYIIECTBIIATH
MIPOEKTHYIO U HCCIIE0BATENIbCKYIO I€ATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
ba3oBble JJornyeckue AeiicTBUSA:
CaMOCTOSITENTLHO (POPMYITUPOBATEH U aKTYaTHU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEACIISTh e JEATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMATPUBAEMBIX (PM3UUECKHUX SBJICHUSIX;
pa3zpabaTeiBaTh IIJIaH pEIICHUs NPoOIeMbl ¢ YYETOM aHalu3a MUMEIONIMXCS MATePUAIbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ACATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB ILIEJISIM, OIIEHUBATh PUCKHU
IOCJIE/ICTBUU NCATCIBHOCTH;
KOOPJIUHHUPOBATh U BBHIMOIHATH PabOTy B YCIOBUSX pPeaTbHOT0, BHPTYaTbHOTO M KOMOMHHUPOBAHHOTO
B3aHMOJCUCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciaenopareabcKkue AeiicTBUS .
BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHATHSIMHU U METOJIaMU (DH3NYECKON HAYKU;



BJIaJIETh HaBbIKAMHU Y4eOHO-HCCIIE0BATENbCKOM W TPOEKTHOM JesTeNbHOCTH B oOjacTu (hU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pELIeHHA 3anad (pU3nyecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUS;

BJIA/IETh BUJIaMU JIEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHHUS, €T0 MHTEPIpPETaluy, IpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYaIUsX, B TOM YHCIIE MIPH CO3/IaHUU y4eOHBIX MPOEKTOB B 00JIACTH
¢buzuku;

BBISIBJIATh PUYMHHO-CIICACTBEHHBIE CBSI3M W AaKTyaJM3UpOBaTh 3a7ady, BBIIBUraTh TUIOTE3Y €&
pelIeHus, HaXOAUTh apryMEHThI JUIsl 10Ka3aTeIbCTBA CBOUX YTBEP:KICHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AQHAIM3UPOBATh TOJYUYECHHBIE B XOJE€ PEIICHUS 3a/lauyd pe3yJbTaTbl, KPUTUYECKH OIICHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHbIE 33aJa4l B 00pa30BaTeNIbHOI AESITETLHOCTH, B TOM YHCIIE MPH
U3Y4YeHUU (DU3HKY;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIEHUBAThH PUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 001aCTh KU3HEACITSILHOCTH;

YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX O0acTel;

BBIIBUTATh HOBBIE HJI€U, MPEJUIaraTh OPUTHHANBHBIE IOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a49H, TOIYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BIIa/IETh HaBBIKAMU MOJIy4YeHUS MH(GOpMALUU (PU3NIECKOTO COJIEPKaHUs U3 UCTOYHHKOB Pa3HbIX THUIIOB,
CaMOCTOSITENILHO OCYIIECTBIISAThH MOMCK, aHAJIU3, CUCTEMATH3allMI0 U HHTEPIPETAlUi0 HH)OPMALIMK Pa3TUUYHbBIX
BHJIOB ¥ (DOPM IpeACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpeAcTBa HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHMU3AIMOHHBIX 3a7a4 C COONIOZCHHEM TpeOOBaHUN SPrOHOMHKH,
TEXHUKH OE€30MacHOCTH, TUTHEHBI, pecypcocOepekeHHs, TMPABOBBIX W OTUYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MMaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACPNAHWMS B PA3IUYHBIX QopMmarax ¢ y4éTOM Ha3HAYCHUS
nH(OpPMAIIUY U TIeNIeBOI ayAUTOPHH, BEIOUpAs ONTUMATbHYIO (hOpPMY TPECTABICHUS U BU3YaTH3AIHH.

KoMmyHukaTHBHbBIEe yHUBepcaibHble yueOHbIe 1eCTBUS:

OCYIIECTBIATH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU J€STEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIlM U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHMS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJb30BaTh MPEUMYILECTBA KOMaHIHON U NHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX AEMCTBHH C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATE LIEJIM COBMECTHOU JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH IEHUCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH JEHCTBUM, pacnpenensarTh poju ¢ yu4éTOM MHEHUH y4aCTHUKOB, OOCYXKIaTb
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KauyeCTBO CBOErO BKJIAJa W KaXJIOr0 YyYacTHHKAa KOMaHAbl B OOIIMH pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE NPOEKTHI, OLEHUBATH WJIEH C IMO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAaKTUYECKON
3Ha4YUMOCTH;

OCYLLIECTBJIATH TO3UTUBHOE CTPATETMUECKOE ITOBEICHUE B PA3JIMYHBIX CUTYALUAX, IPOSBIISATH TBOPYECTBO
U BOOOpakeHHe, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:



CaMOCTOSITEJIPHO OCYIIECTBIISITh ITO3HABATEIbHYIO AESITEIbHOCTh B 00JIACTH (DU3MKM M aCTPOHOMHH,
BBISIBJISATH POOJIEMBI, CTABUTh ¥ (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUs PACUETHBIX M KAueCTBEHHBIX 3a7ay, IUIAH BBINOJIHEHHUS
IPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MPEIOYTEHNN;

JlaBaTh OLIEHKY HOBBIM CUTyaLUsM;

pacipsATh paMK1 Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYJULMU B 00JIACTH (PU3MKH, IOCTOSHHO IMOBBIIIAThH
CBOW 00pa3oBaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTH, OLCHUBATb COOTBETCTBUE
pE3yJIbTAaTOB LIEIISAM;

BIIQJICTh HABBIKAMH I[I03HABATEIbHOW pe(IeKCHM Kak OCO3HAHUS COBEPIIAEMBIX JCUCTBUUA U
MBICJIUTEIIBHBIX IPOLECCOB, X PE3yIbTaTOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peduIEKCUN TS OLICHKHM CUTYalH, BEIOOpa BEPHOT'O PEIIECHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yIbTaTOB ACITEIBHOCTH;

MIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mnpouecce nocTukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrpaMMbl 1O (U3MKE ISl YPOBHS
cpenHero oOmero o0Opa3oBaHMs y OOy4YalOMIMXCS COBEPUICHCTBYETCS OSMOLMOHAJBHBIN HHTEIUIEKT,
npeanoiararoIui copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh IIOHMMAaTh CBOE 3MOLIMOHAIBHOE COCTOSHUE, BUJETH
HaMpaBJICHUs Pa3BUTUS COOCTBEHHON SMOLIMOHAILHON C(epsl, ObITh YBEpEHHBIM B ce0€;

CaMOpPETyJINPOBAHHUs, BKJIIOYAKOLIETO0 CaMOKOHTPOJIb, YMEHHME IPUHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM M IPOSBISATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALUH, BKJIIOYAIOUIEH CTPEMJIEHME K JOCTH)KEHUIO ILEJIM M YCIEXy, ONTHUMM3M,
MHHIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXOI U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh 3MOLIMOHAIBHOE COCTOSIHHE JIPYTUX, YUUTHIBATh €ro
IIPU OCYILECTBIIEHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPaMBATh OTHOIIEHUS C JAPYTMMHU JIFOIbMH,
3a00TUTbHCA, IPOSBIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJbTATbBI

K koniy obydenus B 10 kjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

J€MOHCTPUPOBaTh Ha HpUMeEpax poib U MecTo (U3UKH B (POPMHPOBAHHM COBPEMEHHON Hay4HOI
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJOTUMN, B TPAKTUYECKON JAEATEIHHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUs W3yYeHHBIX (U3MUECKUX MOJeNel: MarepuaibHas TOYKa,
WHepIMaabHas CcHCTeMa OTcuéra, aOCONIOTHO TBEPIOE TEJO, WJCaTbHBIM Ta3, MOJEIH CTPOCHHS Ta30B,
AKHUAKOCTEH U TBEPIBIX T€Jl, TOUSUHBIN AIEKTPUUYECKUH 3apsi IpU pelieHnu GU3NYECKuX 3a/1ay;

pacmo3HaBaTh (QU3NYECKHE SIBICHUS (MPOIECChl) M OOBSICHITH MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKOM TEOPUM CTPOEHHS BElIeCTBA M JJIEKTPOJUHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BMKEHHE, CBOOOIHOE TaJICHUE TeJ, IBIKEHUE M0 OKPYKHOCTH, HHEPIIHS,
B3auMo/eiicTeue ten, auddysus, 6pOyHOBCKOE IBUKEHHUE, CTPOEHUE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE
o0béMa Tenm Mpu HarpeBaHUU (OXJAXKICHHH), TEIIJIOBOE PaBHOBECHE, MCHApEHHUE, KOHACHCAIUs, TIaBICHUE,



KPUCTAJTN3aIUs, KHIICHNUE, BIQYKHOCTh BO3]IyXa, MTOBBIIICHUE JAABJICHUS ra3a Py €ro HarpeBaHWH B 3aKPHITOM
cocy/ie, CBSI3b MEXIy TMapaMeTpamMH COCTOSIHHS Ta3a B M30MpPOIleccaX, AJIEKTPU3AlUs Tel, B3aUMOJCHCTBUE
3apsoB;

ONHMCHIBATh MEXAHMYECKOEC JBW)KCHHE, HWCIONB3ysl (U3WYSCKUE BEJIUYHMHBI: KOOpJIWHATA, IIyTh,
MepeMeIIeHIe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJla, HMITYJIbC Tella, KHHETHYeCcKas JSHEeprus,
MOTCHIIMATbHAS DJHEPrus, MexaHWdeckas paboTa, MEXaHHYECKas MOIIHOCTH, IMPH OMHCAHUHA TPABHILHO
TPaKTOBATh (PU3NYCCKUI CMBICI HCIIONB3YyEMbIX BEIMYMH, UX 0003HAYCHUS U CIUHHIIBI, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIUE TAHHYIO (DU3HYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

ONKMCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJl M TEIUIOBBIC SIBJICHUS, HCIOJB3YsS (QU3NIESCKHE
BEJIMYMHEI: JIaBJICHHE Ta3a, TEMIEPaTypa, CPEAHss KHHETUIECKAsi SHEPTUSI XAOTHYECKOTO JIBHKEHUS MOJICKYII,
CpeIHEKBaapaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSsI OSHEprus, pabora rasa,
K03 (HUIUEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATEIS; IIPH ONUCAHUH MMPABUIIBHO TPAKTOBATH (PH3UUCCKHIA
CMBICJI HCIIOJIb3YEMbIX BEJIMYMH, UX OO0O3HAYCHUS M CIAMHMIIBI, HAXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE IAHHYIO
(U3HYECKYIO BETHUUHY C APYTUMHU BEIHMYUHAM;

OIKCHIBATh W3YYCHHBIC 3JICKTPHUYECKHE CBONCTBA BEIIECTBA M DJICKTPHUECKUE SIBIICHUS (TIPOIECCHI),
UCIIOJNIB3Ysl (DU3UYECKHE BEIMYMHBI JJICKTPHUCCKUN 3apsjl, 3JICKTPUYECKOE II0JIe, HANpPsHKEHHOCTH I10JIA,
MOTCHIIMAJ, PAa3HOCTh IOTCHIMAIOB;, TPH ONHCAaHUH MPABHWIBHO TPAKTOBaTh (DU3MUCCKUHA CMBICI
UCIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHHSI W CIUHUIIBI, YKa3bIBaTh (OPMYIJIBI, CBSI3BIBAIOIINE JAHHYIO
(U3HYECKYIO BETMUUHY C APYTUMHU BEITMYNHAMU;

aHAJM3UPOBATh (PU3NYECKUE MPOIECCHI U SIBICHHS, HCIOJB3Ys (PU3NYCCKHUE 3aKOHBI U MIPUHIUITBL: 3aKOH
BcemupHoro TsaroteHus, |, Il u Il 3axkonsr HproToHa, 3aKOH COXpaHEHHMs] MEXaHMYECKOW SHEPIrHH, 3aKOH
COXPaHEHUS UMITYJIbCA, IPUHIIHIT CYTIEPIIO3UIIMN CHJI, IIPUHITUT PABHOIIPABHUS WHEPIHATLHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHUS BEIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEAHECH KHHETHYCCKOM
SHEPI'UHU TEIUIOBOTO JBMKECHHS MOJICKYJ ¢ aOCOJIIOTHOM TeMIIepaTypoi, EPBhIid 3aKOH TEPMOJANHAMHKH, 3aKOH
COXpaHCHHUS JICKTPUIECKOTO 3apsi/ia, 3aKkoH KyJioHa, mpu 3TOM pa3iuyarh CJIOBECHYIO (GOPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BHIPAKCHHUE U YCIIOBUS (TPaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC TIPHHIIMITBI JICHCTBUS MAIlWH, TPUOOPOB M TEXHHUYECKUX YCTPONCTB; Pa3InyaTh
YCIIOBUS UX 0€301IaCHOT'O UCTIOJB30BaHUs B TIOBCETHEBHON JKHU3HH,

BBITIONHATH DKCIIEPUMEHTHI TI0 UCCIETOBAHUIO (PU3WYECKUX SBIECHUI M MPOIECCOB C HCIOIH30BAHUEM
MpSIMBIX M KOCBEHHBIX W3MEPEHHH, Mpu SToM (opMyiupoBaTh MNpobieMy/3alady W TUIOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIJI0KEHHOTO 000PYIOBaHUS, TIPOBOIUTE OIBIT B (POPMYITHPOBATH
BBIBOJEL;

OCYIIECTBIISITh TMpsIMbIE W KOCBEHHBIE H3MEPEHUS (PU3UYECKHX BEIUYHMH, IPH ITOM BHIOUpAThH
ONTUMAJIBLHBINA CLIOCOO M3MEPEHUS M UCIIOIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYSCKUMHU BEIIMYUHAMH C HCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUH,
MPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTATHI MOJTYYCHHOW 3aBUCHMOCTH (PU3NUICCKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JAeNaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHNUS,

coOmofaTh mpaBuia 0e30MacHOro TpyJda IMpH MPOBEIEHUU HCCIAEAOBaHUNH B pamMKax ydeOHOro
IKCIIEPUMEHTA, YIeOHO-UCCIICIOBATEIILCKON U MPOCKTHOW JIEATEIIBHOCTH C UCIOJIB30BAHUEM HM3MEPUTEIIBHBIX
YCTPOWCTB U TAOOPATOPHOTO 000PYI0BAHMUS;

pemars pacu€THbIC 3aJla4d C SBHO 33aJaHHON (DPU3MUECKON MOJENbI0, HCIONb3Yys (U3NYECKUE 3aKOHBI U
MPUHIIMITBI, HA OCHOBE aHajn3a yCIOBHUS 3aJadd BBIOMpATh (DU3MUECKYI0 MOJIENb, BBIACNIATH (DU3MUECKHe
BEJIMYUHBI U (POPMYJIbI, HEOOXOAMMBIE JUIsI €€ PEIICHUs, MPOBOJUTH PAcuéThl M OICHUBATh PEATbHOCTH
MOJTYYEHHOTO 3HAYCHUS (DU3UICCKON BEITMIUHBI,

peliaTh KaueCTBEHHBIE 3a7aud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPECUUBYIO IEMOYKY PACCYkKICHUU C
OTOPO¥ Ha U3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BATh MPHU PEIICHNN YIeOHBIX 3a/1a4 COBPEMEHHbIC NH(POPMAITMOHHBIE TEXHOJIOTHH IS IIOUCKA,
CTPYKTYpUPOBAHHS, HWHTECPIPETAIMA W TPEACTABICHUS Y4eOHOH ¥ HAyYHO-TIONMYJIIPHOW WH(GOpPMAIINH,
MOJTY9€HHOM U3 pa3NUYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOTy4aeMyIo HH(OPMAIIUIO;



IPUBOANUTH IPUMEPBbI BKJIaJa POCCUICKUX U 3apyOexHbIX YYEHBIX-(U3UKOB B Ppa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTOJb30BAaTh TEOPETUYECKHE 3HaHWA MO (U3MKE B TIOBCEAHEBHOM JKM3HM JUI OOecredeHus
0€30IacHOCTH NpH OOpalleHuu ¢ NpudopaMHu M TEXHHUUYECKUMH YCTPOICTBaMU, AJISl COXpaHEHMs 3[J0POBbs U
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKpY KaloIIel cpese;

paboTaTe B TPYIIE C BHIIOJIHEHUEM DPA3JIUYHBIX COLMAIBHBIX POJICH, MIaHHUPOBATh PabOTy TPYMIIbI,
palMoOHANBHO paclpeniessiTh OO0SM3aHHOCTH M IUIAHHPOBATH JIEATEIBHOCTh B HECTAaHIAPTHBIX CHTYallHsX,
aJIeKBAaTHO OLICHUBATh BKJIAJ] KKIOI0 U3 YYACTHUKOB IPYIIIBI B PEIIEHUE paccMaTpUBaeMOi poOIeMbl.

K kxonumy oOyudenuss B 11 kJacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha NpPUMEpPax poJib U MECTO (PU3MKH B (OPMHUPOBAHUU COBPEMEHHOW HAaydyHOU
KapTUHbl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B NMPAKTUYECKON AEATENBHOCTH JIIOJEH,
LIEJIOCTHOCTb ¥ €MHCTBO (pU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (M3UUYECKUX MOJENICH: TOUCUHBIN NEKTPHUUSCKUH 3apsi,
Jy4d CBeTa, TOYCUHBIH HCTOYHUK CBETa, SIEPHAs MOJENb aroMma, HYKJIOHHAs MOJEIb aTOMHOTO sifpa INpH
peleHny (pU3NYECKHX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SABJICHUS (TIPOLECChl) U OOBSICHATh X HAa OCHOBE 3aKOHOB 3JIEKTPOJIUHAMUKU
Y KBaHTOBOH (DM3WKHU: AIEKTPHUECKAs POBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JACHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, YJIEKTPOMArHUTHAs MHIYKIHA, JEHCTBUE MAarHUTHOTO TOJISl Ha TIPOBOHHMK C
TOKOM W JABWXKYILIUICS 3apsij, 3JIEKTPOMarHUTHbIE KOJeOaHUs M BOJIHBI, MPSIMOJIMHEHHOE paciHpoCTpaHEeHue
CBeTa, OTpaKe€HHE, IpeJoOMJIeHHEe, MHTeppepeHlns, AUPpPaKkuus W HOJspU3aLuUs CBETa, IHUCIEpPCUs CBETa,
doroanexTpudeckuit 3Pdext (porodaddekxr), cBeToBoe NaBICHNE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAS! M NCKYCCTBEHHASI PaINOAKTUBHOCTB;

OIMCHIBATh M3yUYCHHbIE CBOMCTBA BEILECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE, ONTUYECKHE, IIEKTPUUYECKYIO
IPOBOJIUMOCTh PA3JIMYHBIX CpEeA) M DIIEKTPOMAarHUTHbBIC SIBJIEHUS (MPOLECCHI), HCHONb3ysd (usnueckue
BEJIMYMHBI: JIEKTPUUECKUI 3apsijl, Cuila TOKA, MIEKTPHUECKOE HAIPSDKEHHUE, JIEKTPUYECKOEe CONPOTUBIICHUE,
Pa3sHOCTh MOTEHIIMAJIOB, IEKTPOABMKYIIAs cuja, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuia Amrepa,
cuna JlopeHa, MHIyKTUBHOCTh KAaTyIIKU, SHEPTUS JIEKTPUIECKOTO ¥ MAarHUTHOTO TOJIEH, TIepUOJ] B 4acToTa
KosiebaHui B KosieOaTelbHOM KOHTYpE, 3apsi M CHila TOKa B MPOILECCe MAPMOHUYECKHUX IJIEKTPOMAarHUTHBIX
KosnebaHul, (OKYCHOE pPACCTOSHUE M OINTHYECKas CHJIa JIMH3bI, NPU OINUCAHUM MPAaBUIBHO TPAaKTOBATh
(Gu3NYeCKUii CMBICT HCIOJB3yEMBbIX BEJIMYWH, WX OOO3HAYCHHS W EIWHUIB, YKa3blBaTh (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTHMH BETHUYNHAMU;

OIMCHIBATh M3yUYCHHbIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCTIONb3Ysl (PU3NUECKUE BETUYHUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI M YaCTOTa CBETA, SHEPTUs U MUMITYJIbC (POTOHA, MEPUOJI MOTypacnaja,
SHEPIUs CBS3M aTOMHBIX sIIEp, NMPH ONMCAHWU TMPABHIBHO TPAKTOBATh (PUI3UYECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, UX 0003HAUCHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIONINE TAHHYIO (PU3NIECKYIO BEIMUHHY C
JAPYTUMH BEJTMUYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NUECKOM BETMUNHBL;

aHAJM3UPOBaTh (PU3NYECKUE MPOLECCHl U ABJICHHS, UCIONb3Ys (PU3NYECKHUE 3aKOHBI M MPUHIUIBL: 3aKOH
Owma, 3aKOHBI TIOCJIEIOBATEIBHOTO M TTAPAIIEIFHOTO COSTMHEHHS TIPOBOAHUKOB, 3aKkoH JIxoyns—JIeHna, 3akoH
AIIEKTPOMArHUTHON MHAYKIWH, 3aKOH MPSIMOJIMHEHHOTO paclpoOCTpaHEHHs CBETA, 3aKOHBI OTPaKEHUS CBETa,
3aKOHBI NPEIOMJICHUS CBETa, ypaBHEHUE DWHIITEHHa a1 HoTodPdeKTa, 3aKOH COXpPAHEHUsI SHEPIHH, 3aKOH
COXpAHEHUs HMMITYJIbCA, 3aKOH COXPAHEHHs AJIEKTPUUYECKOrO 3apsja, 3aKOH COXPAaHEHHMs MacCOBOIO YHUCIA,
noctynatel bopa, 3aKOH paJiMOaKTHBHOTO pacmaja, MpU 3TOM pasifuaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIpayK€HUE U YCIOBUS (TpaHULIbI, 00J1aCTH) TPUMEHUMOCTH;

OIpeJIeNIATh HalpaBlieHHe BEKTOpa WHAYKLUUU MAarHUTHOTO TOJSI MIPOBOJHHUKA C TOKOM, CHIIBI AMIiepa u
cuiebl JIopeHua;

CTPOMUTH U OMHICHIBATh N300pakeHNE, CO3/1aBa€MOE IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJIHATH SKCIIEPUMEHTHI 110 HCCIIEOBAHUIO (M3UYECKHUX SBICHHHA M MPOIECCOB C HMCIIOJIb30BaHUEM
OpSIMBIX M KOCBEHHBIX M3MEpPEHMi: Ipu 3ToM (OpMyIHpOBaTh MNpoOieMy/3ajady M THUIOTE3Y Y4eOHOro



SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py/10BaHUS, MPOBOIUTH OMBIT U (HOPMYIHPOBATH
BBIBO/IBI;

OCYLIECTBIISITh TpPSAMBIE U KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIUYMH, TPH 3TOM BHIOHMpAThH
ONTHUMAJIBHBINA CIOCOO M3MEPEHUS U UCIIOIb30BAaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEH N3MEpPEHUII;

UCCIIEIOBaTh 3aBUCUMOCTH (U3WYECKUX BEJIMYUH C HCIOJB30BAaHUEM IMPSIMBIX U3MEPEHHI: MpU 3TOM
KOHCTPYHPOBaTh yCTAHOBKY, (PMKCHPOBATh PE3YJbTAThl MOJYyYEHHOH 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH B
BUJie TaOIHIl U TPaQUKOB, A€TaTh BHIBOABI 110 pPe3yJIbTaTaM UCCIIET0BaHMS;

coOmofaTh mpaBuiia Oe30MacHOro TpyJa IpU MPOBEIECHUU HCCIEAOBaHUNH B paMKax y4eOHOro
AKCIIEPUMEHTA, Y4eOHO-HUCCIIeIOBATEIbCKONW U MPOEKTHOW NEATEIbHOCTH C MCIOJBb30BAHUEM HU3MEPUTEIbHBIX
YCTPOUCTB 1 J1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacy€THbBIC 3a/1a4M C SIBHO 33aJJaHHOM (pU3MuecKor MOJEINbI0, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHajn3a YCIOBHUS 3aJauyd BBIOMPATh (PU3MUECKYI0 MOJelNb, BBIICIATh (U3NYECKUE
BEJIMYMUHBI U (OpPMYJIbI, HEOOXOAMMBIE JUIsl €€ pElIeHUs, MPOBOJIUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJIyYSHHOTO 3HaYCHHS (PU3NYECKON BETMUHHBI,

pelaTh KaueCTBEHHBIEC 3aJa4M: BBICTPAMBATh JIOTHUECKU HEIPOTHUBOPEYUBYIO LIETIOUKY PACCyKICHHUU C
OIOpPOH Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (hU3HUECKUE SBICHUS;

WCIIOJIb30BAaTh MPU PEIICHUU YYeOHBIX 3a/1a4 COBPEMEHHbIE NH(GOPMAIMOHHbBIE TEXHOJIOTHH AJIs TIOUCKA,
CTPYKTYPUPOBAHUS, WHTEPIpPETAlMd M TPEACTABICHUS Y4YeOHOH M HAyYHO-TIONMYJISIPHOW HWH(OpPMALUH,
MIOJIyYE€HHOM U3 pa3IMYHbIX HCTOUYHUKOB, KpUTUUECKH aHAIM3UPOBATh MOJIyYaeMyto HH(pOpMalnio;

OOBSCHATH MPUHILMUIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3auyarh yCIOBUS UX
0€301acHOT0 HCIIOIb30BAHMSI B IOBCEAHEBHON KHU3HU;

MPUBOANTH TPUMEPHI BKJIAa POCCUHCKUX M 3apyOSKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE HAYyKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUYECKUE 3HaHHWS MO (U3MKE B TIOBCEIHEBHOM KU3HU HJs OOecreyeHus
0€30MacHOCTH IpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMH yCTPOMCTBAMH, JJISi COXPAHEHHS 310POBbS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPY KaIOIIe Cpee;

paboTaTe B TPYIIE C BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX POJIEH, IIAaHHUPOBATh PabOTy TPYMIIHI,
palMoOHANBHO paclpenessiTh OO0SM3aHHOCTH M IUIAHUPOBATH JEATENIFHOCTh B HECTAaHNAPTHBIX CHUTYaLHUsX,
a/IeKBaTHO OIICHUBATh BKJIA]] KaXJ0TO U3 YUaCTHUKOB TPYIIIHI B PEIICHHE pacCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (undgposbie)
pa3aesioB U TeM Kontpoububie IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchbl
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3nKa U METOJIBI 5 bubnunoreka LIOK
' HAyYHOT'O HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K 5
HHeMatiia https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2 7
Aluaniica https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHUS 5 1 1 bubanoreka [JOK
' B MEXaHHUKE https://m.edso0.ru/7f41bf72
Wroro mo paszneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3NUKA U TEPMOJIUNHAMUKA

OcHOBBI
31 MOJICKYJISIPHO- 9 1 bubmmoreka [JOK
' KHHETHYECKON https://m.edsoo.ru/7f41bf72
TEeOpuun
3.2 OcHOBBI 10 1 bubmuoreka [IOK
' TEPMOMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSIHUSI 5 bubnuoreka [IOK
' Bemiectsa. Ma3oBbie https://m.edsoo.ru/7f41bf72
TIePEXO0JIbI
Uroro no pazneny 24
Paznen 4. 9JIEKTPOANHAMUKA
bubmmoteka IIOK
4.1 1 1
MeKTpoCTaTHica 0 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIM
49 AJIEKTPUYECKUM TOK. 12 1 bubnuotexa [JOK
' Toku B pa3IuIHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68 3 3

YACOB I10 ITPOTPAMME




11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposbie)
pa3/iesioB U TeM Koutpoabubie IIpakTnyeckme
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThbI padoTbI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
M )
1.1 9;;?: T:;aerl:;ﬁag 11 1 3 bubmmorexa LIOK
' p https://m.edsoo.ru/7f41c97¢c
I/IHI[yKI_[I/ISI
Hroro no pazueny 11
Paszgen 2. KOJIEBAHUS U BOJIHBI
M
2.1 3HZ§:HI(/)I:4ZI:{I;(;:LW 9 1 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
M
2.2 3J1:<2HI(/)I:/IZ(1:“II;I;(;:I)1€ 5 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubnunoreka LIOK
2.3 O 10 3
frKa https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24
Pasnen 3. OCHOBBI CHEI_II/IAJII»HOFI TEOPUU OTHOCHUTEJIBHOCTH
3.1 conc: OI:;;BHOﬁ TEOPUH 4 1 bubmmorexa [IOK
' H p https://m.edsoo.ru/7f41c97c
OTHOCHUTEILHOCTH
Uroro no pazueny 4

Paznen 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHTHI 6 bubnuoreka [{OK
' KBAaHTOBOM OINTHKHU https://m.edsoo.ru/7f41c97c
42 CTpoeHie aToMa 4 bubnuoreka [{OK
' POCHIE a1o https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
4, A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

ONEeMEHTHI
5.1 aCTPOHOMMH U
acTpou3uKu

Hroro no pazneny

7

Pasnea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

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

6.1 O06o0maroree

4

but6mmoreka [IOK




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

HIOBTOPEHUE
Hroro mo pazaeny 4
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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