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MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma o ¢usnke 6a30BOro ypoBHs Ha ypOBHE cpenHero ofiiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
TIOJIOKEHUH ¥ TpeOOBaHMMH K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM porpaMMel, npeacraBieHHbx B @T'OC
COO, a Takxe ¢ yuéroM (enepanbHOil paboueil mporpaMMbl BOCIMTAHUS U KOHIEIIIMU MPenoaBaHus y4eOHOro npen-
Mera «Pu3nka» B 00pa3oBaTenbHBIX opraHusanusx Poccuiickoit denepanun, pean3yoomuXx OCHOBHBIE 00pa3oBaTelib-
HBIE TIPOTPAMMBEL.

ConepkaHue MporpamMmbl N0 (DU3UKE HAMpPaBIEHO Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOH KapTHHBI MHpa
obygaromuxcs 10-11 xraccoB nmpu oOydeHNHN X (QHU3UKE HA 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ICSTEIHHOCTHOTO
moxxona. [Iporpamma o ¢usuke cootBercTByeT TpeboBaHmsiM @I'OC COO k mmaHUPyEeMBIM JTHIYHOCTHBIM, TIPEAMETHBIM
U METaNpPEAMETHBIM pe3ynbTaTaM OOyUYEHUs, a TAKKE YUUTHIBACT HEOOXOAUMOCTh PEATH3ALHA MEXIIPEAMETHBIX CBS3EH
(M3UKH C €CTECTBEHHO-HAYYHBIMU y4eOHBIMH IIPpeaMETaMu. B Hel onpenemnsiroTcsi OCHOBHBIE LETH M3y4eHHs (PU3MKH Ha
YPOBHE cpeqHero obuiero oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DM3UKH: JIMYHOCTHBIC, METAIIPEa-
METHBIE, PeIMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma no ¢usnke BKIIOYALT:
® [UIAHHMpYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM ypOBHE, B TOM YHCIIE IPEIMETHBIE PE3YJITATHI 110

rojam oOy4eHus;
e cojepkanue yueOHoro npeaMera «Pusnka» mo rogam oOydeHus.

®du3nka Kak HayKa 0 HanOoJsiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTYNAsl B KAUECTBE YyUCOHOTO NMpEeaMeTa B LIKOJIE,
BHOCHT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHHH 00 okpy»karomieM mupe. LlIkomsHbIN Kype Gu3HKN — cucTteMoo0pasyro-
XN JJIs1 €CTECTBEHHO-HAYYHBIX y4EOHBIX NMPEAMETOB, MOCKOIbKY (PM3MYecKue 3aKOHBI JEXKaT B OCHOBE IPOLECCOB U
SIBIICHU, U3Y9aeMBIX XMMHEH, Oroorueil, pusndeckoit reorpadueii u actpoHOMuei. Vcmons3oBanne 1 aKTUBHOE TIPH-
MCHEHHE (PU3MUECKUX 3HAHMI OMNpeAeNseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHEpreTHKH,
TPAHCIIOPTa, OCBOEHHSI KOCMOCA, ITOJYYEHHs] HOBBIX MAaTEPHAIOB C 3aJJaHHBIMH CBOHCTBAaMH U ApYTruX. M3ydenue pusnuku
BHOCHUT OCHOBHOM BKJIaJl B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00y4aroluxcs, B JOpPMUPOBaHHE yMe-
HUI TPUMEHSTh Hay4YHbI METOJI IO3HAHKS NP BBITIOJIHEHUH UMM Y4EOHBIX MCCIIEIOBAHHM.

B ocHOBY Kkypca (hM3UKH 111 YPOBHS CpeAHEro o01iero o0pa3oBaHus MOJOXKEH P HIeH, KOTOpbIE MOXKHO pac-
CMaTpHUBaTh KaK MPHUHIUIBI €T'0 IOCTPOCHUS.

Wnes nenocTHOCTH. B cOOTBETCTBUM € HEH KypC SABJISAETCS JIOTHYECKU 3aBEPLIEHHBIM, OH COJAEPKUT MaTepual U3
BCEX pa3/eNioB (PM3UKH, BKITIOYAET KaK BOTIPOCHI KJIACCHUYECKOH, TaK M COBPEMEHHON (U3HKH.

Wnes renepanusannu. B cooTBeTcTBNU ¢ HEll MaTepuan Kypca GU3NKH 00bETUHEH BOKPYT (PU3HUECKUX TEOPHH.
BenymmM B kKypce siBisieTcst GOpMHUPOBaHKE MTPEACTABICHNAH O CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IIOJIE.

Wnes rymanutapnsanuu. E€ peanmzanus mpeamonaracT UCIOJIb30BaHHE I'YMaHUTAPHOTO MOTCHIHMANa (Qu3Hde-
CKOW HAyKH, OCMBICIICHHE CBSI3H Pa3BUTHI (PU3NKHU C Pa3BUTHEM OOIECTBA, & TAKXKE C MHPOBO33PEHUECKUMH, HPAaBCTBEH-
HBIMH ¥ 9KOJIOTHYECKUMH IPOOIEMaMH.

Wpnes npukiagHoit HanpaBineHHocTH. Kype ¢u3uku npenmonaraer 3HakOMCTBO € ITUPOKUM KPYTOM TEXHHUECKHX
1 TEXHOJIOTUYECKUX NMPUIOKEHUH H3yUSHHBIX TEOPHUil U 3aKOHOB.

Ve sxomoru3anuy peaan3yercsl OCPEICTBOM BBEICHUS 3JIEMEHTOB COJEPKaHMs, MOCBSIIEHHBIX SKOJIOTHYE-
CKHMM TIpo0JIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKkke O0OCYXKIEHHS Npo-
0JIeM palMOHAILHOTO MTPUPOJIONIOIb30BAHMS M DKOJIOTHUECKOH O€30MacHOCTH.

Crep)KHEBBIMH JJIEMEHTaMHU Kypca (QU3UKH Ha ypOBHE CpEIHEro ooOmiero o0pa3oBaHUs SIBISIOTCS (U3UUECKHE
Teopuu (HOpMUPOBAHUE MPEJCTABICHUH O CTPYKType MOCTPOSHHS (PU3MIECKOW TeOpHH, poin (pyHIaMEHTaIbHBIX 3aK0-
HOB W TNIPHHIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O MPUPOJIE, TPAHUIAX IPUMEHUMOCTH TEOPHH, ISl OTMCAHUS ecTe-
CTBEHHO-HAYYHBIX SBJICHUH U IPOILIECCOB).

CHuCTEMHO-IEATeILHOCTHBIN MOX0/] B Kypce (DPM3UKH peannu3yercst Mpexe BCEro 3a CYET OpraHU3alny KCIe-
PUMEHTAIBHON JeATeNbHOCTH oOydatomuxcs. s 6a3oBoro ypoBHS Kypca (U3HKH — 3TO HCHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB M JJaOOPAaTOPHBIX paboT, KOTOPHIE B Mporpamme 1o (usuke oObeiHe-
HBI B OOIIMH CITMCOK YYEHHYECKUX MPAaKTHYECKUX paboT. Belmenenne B yka3aHHOM IepedHe J1abopaTOpHBIX paboT, mpo-
BOJIUMBIX JJIsl KOHTPOJISL U OLIEHKH, OCYIIECTBISIETCS] Y4aCTHUKaMH 00pa3oBaTeNIbHOTO IMPOIecca UCXOJS M3 OCOOEHHO-
cTell TUIaHWPOBAHUS M OCHAIlleHHs1 KabuHeTa (u3uku. [Ipu 3TOM obecrieunBaeTCs OBIaieHHE 00YYAIOIIUMHCS YMEHHUAMH
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS, NCCIICAOBAHHS 3aBUCUMOCTEH (PM3NIECKUX BEIMYHH U IIOCTAHOBKY OIBITOB IIO TPO-
BEpKE MPEIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHUe ynensercs peleHHI0 PacYETHBIX U KaueCTBEHHBIX 3aaad. Ilpu 3ToM ans pacu€THbIX 3amad
TIPUOPHUTETOM SIBIISIFOTCS 33/1a4H1 C SIBHO 33[aHHOM (U3MYECKOH MOJIEIBIO, MTO3BOJISIONINE MPUMEHSITh H3YUCHHBIE 3aKOHEI
1 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca, Tak U MHTErpUpys 3HaHUS U3 Pa3HbIX pa3fenoB. I KaueCTBEHHBIX
3aj1a4 IPHOPUTETOM SIBIISIOTCS 3aJlaHMsl Ha OOBSICHEHHE MTPOTEKaHMs (PU3NUECKHX SIBJICHUH U MPOLIECCOB B OKPYIKaIOIIEH
KH3HH, TpeOyromye BpIOOpa (PU3NUecKoi MOJIENH ISl CUTYalluy MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsiMu PI'OC COO k MaTtepHaIbHO-TEXHIYECKOMY 00ECIICUCHHUIO YIeOHOTO MpoIiec-
ca 0a30BBI YPOBEHb Kypca (DM3MKH HA YPOBHE CPEIHETO 00IIEro oOpa3oBaHus JOKEH U3y4aThCsl B YCIOBHSIX MPEAMET-
HOTO KabWHeTa (PM3WKM WIN B YCIOBHAX MHTETPHPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B Ka-
6uHeTe (HHM3MKK JOIKHO OBITH HE0OX0IMMOe JJabopaTopHOe 000PyAOBaHHE AJIS BHIOJHEHNS YKa3aHHBIX B IPOrpaMMe o
¢u3NKe YICHNIECKHUX MTPAKTHYECKUX paboT U IEMOHCTPAIIHOHHOE 000pyAOBaHHE.



JleMoHCTpanmoHHoe 060pyI0BaHNe (OPMUPYETCS B COOTBETCTBUM C MPUHIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH
n ofecreunBacT MOCTAHOBKY IEPEYMCIICHHBIX B IPOrpaMMe 10 (DU3HMKE KIIOYEBBIX AEMOHCTPALUH Ul MCCIICAOBaHUS
N3y4aeMbIX SBICHUH 1 IPOLIECCOB, IMITUPHUECKHUX U (PyHJaMEHTAIBHBIX 32aKOHOB, HX TEXHUYECKUX IPUMEHEHUH.
JlabopaTopHoe 00OpyaOBaHHE ISl YYCHHUECKHX MPAKTHYECKUX paboT (opmupyercs B BHIAE TEMaTHYECKUX
KOMIUIEKTOB M 00€CIIeYHBaeTCsl B pacyére OJJHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTHieckue KOMIUIEKTHI J1a00-
paTtopHOro 00OpyIOBaHUS JOJDKHBEI OBITH OCTPOSHBI HAa KOMILIEKCHOM HMCHOJIb30BaHUM aHAJIOTOBBIX U IHU(PPOBBIX HPH-
O0pOB, a TaKKe KOMITBIOTEPHBIX H3MEPHTEIBHBIX CUCTEM B BUZE HU(POBBIX JTa0OpaTOpHil.
OCHOBHBIMH HETISIMH N3ydeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISTFOTCS:
e (QopmHpoBaHHE MHTEpECa M CTPEMIICHUS 00YYaIOIUXCsI K HAYyYHOMY W3YYEHHIO NPUPOABI, Pa3BUTHE UX MHTEIUICKTY-
aIbHBIX M TBOPYECKHUX CIIOCOOHOCTEIH;
e pa3BHTHE NPEICTABJICHUH 0 HAYYHOM METOAE MO3HAHUS M (OPMHPOBAHKE HCCIEIOBATEIHCKOIO OTHOIICHUS K OKPY-
HKAIOIINM SIBJICHUSIM;
e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa U3YUYeHHs] OCHOB CTPOEHHS MaTepuu U (QyHIaMEHTaJbHBIX
3aKOHOB (DU3UKW;
e (opMHpOBaHUE YMEHHUH OOBACHATD SBJICHHS C UCIIOJIb30BAHUEM (PM3MYECKUX 3HAHUH U HAyYHBIX JJOKA3aTEIbCTB;
e (opMHpOBaHUE NPEICTABICHUH O POJIM (PUBUKH ISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAayK, TEXHUKU W TEXHOJIOTHH.
JocTmkeHue 3TUX 1eieil odecrneyrnBaeTcs peleHueM ClIeIyIOIHX 3a1ad B IIpoliecce U3yueHHs Kypca pU3NKu Ha
YpOBHE CcpeqHero o0IIero o0pa3oBaHMs:
e NIpHOOpETCHUE CHCTEMBI 3HAHUH 00 00INX (QU3MYSCKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TCOPHUSX, BKIIOYAs MEXaHHKY,
MOJICKYJIIPHYIO (QU3HKY, 3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 2IEMEHTHI aCTPO(MH3HKY;
e (QopMmHpoBaHHE YMEHUH NPUMEHATh TCOPETHYCCKHE 3HAHUA JUIS O0BSICHEHUS (PU3MUYCCKUX SBJICHUH B NPUPOIC U IS
NPUHATHS MPAKTHYECKHUX PEIICHHH B TOBCEIHEBHON KH3HY;
® OCBOEHHE CIOCOOOB pELICHUs Pa3IMYHBIX 337124 C SIBHO 3a/laHHON (pU3MYecKOi MOJeIbIo, 33/1a4, Mopa3yMeBalOINX
CaMOCTOSTENILHOE CO3/jaHne (PU3NUECKON MOJIEITH, aJISKBATHOW YCIIOBUSIM 3aa4H;
e nOHMMaHHe (PU3IMYECKHX OCHOB U TMPHHIUIIOB JICHCTBUS TEXHUYECKHX YCTPOWUCTB M TEXHOJIOTHYECKHUX MPOLECCOB, UX
BJIMSIHHS Ha OKPYIKAIOIIYIO CPeny;
® OBJIaJICHUE METOJAMHU CaMOCTOSATEIHLHOTO IJIAHUPOBAHUS U MPOBeIeHHsT (PU3NUECKUX IKCIIEPUMEHTOB, aHAIN3a U WH-
TeprpeTanui HHGOpMaLUH, ONpe/IeNICHHs JOCTOBEPHOCTH OIYUYSHHOTO Pe3ysIbTaTa;
e CO3JaHHWE YCIIOBHI JUTS Pa3BHTHS YMEHHI MIPOCKTHO-UCCIIEIOBATEIILCKOM, TBOPYESCKOM ACATEIEHOCTH.
Ha u3yuenne ¢pusnku (0a30BBIi YpOBEHB) Ha YPOBHE cpenHEro obdmero odpa3oBanus otBoautcs 136 gacos: B 10
Kiacce — 68 gacoB (2 yaca B Hezelnmo), B 11 kiracce — 68 gacoB (2 yaca B HEJIGIIO).
[pemnaraemslii B mporpamMmMe 1o (Gu3uKe IepedeHb JIabOPaTOPHBIX U NMPAKTHYCCKHX PadoT SBISIETCS PEKOMEH-
JOBaHHBIM, YUUTEJb ACJacT BEIOOP NPOBEICHUS Ta00PaTOPHBIX padOT M ONMBITOB C YIETOM MHIUBUIYAIBHBIX OCOOCHHO-
cTelt 00yJaronmxcs.

COJEPXXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3znka u MeTOAbI HAYYHOT0 MO3HAHUS

®usuka — HayKa o npupojie. HayuHele MeTOAbI I0O3HAHUS OKPY’KAIOLIEro Mupa. Poib skcriepuMeHTa U TeOpUU B
Tporiecce TMO3HAHUS MIPUPOIBI. DKCIIEPIMEHT B (DHU3HKe.

MonenmupoBanue Qpu3HUeCKUX SBICHUN | mporieccoB. Haywunbie runore3sl. Gusndeckue 3akoHbI U TeopuH. [ 'pa-
HUIIBI IPUMEHAMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIINTI COOTBETCTBUSI.

Ponb u MecTo pm3uku B popMHUpOBAHIH COBPEMEHHOI HaAyIHOW KaPTHHBI MHpPa, B TIPAKTHUECKON NEATETHHOCTH
JIIOAEN.

Hemonctparuu

Amnanorosble U IU(GPOBBIE U3MEPUTEIILHBIE IPUOOPHI, KOMITBIOTEPHBIE JaTUUKH.

Pa3nen 2. Mexanuka

Tema 1. KunemaTnka

Mexannueckoe nBmwkeHne. OTHOCUTENLHOCTh MEXaHHMUECKOTO ABMKeHUs. Cructema otcuéra. Tpaekropus.

Ilepemerienue, CKOPOCTh (CPEAHSSE CKOPOCTh, MTHOBCHHAS! CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOUYKH, UX
MIPOEKIIUH HA OCH CUCTEMBI KoopanHat. CI0KEHHUE MEPEMEIICHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJHHEHHOE MBMKEHHUE. [ pad)Mku 3aBHCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOPEHUS, IyTH U TMIEPEMEIICHUS MATEPUATEHON TOYKU OT BPEMCHHU.

CBoOoHOE maieHue. Y CKOPEHHE CBOOOIHOTO MaICHUS.

Kpusonuneiinoe apmkeHue. J|BKEHUE MAaTEPHUATBHON TOYKU TI0 OKPYKHOCTH C ITOCTOSIHHOM IO MOJYJIIO CKO-
pOcCThIO. YTIIOBast CKOPOCTh, IMHEHWHAs CKOpocTh. [lepuoy u wactora oOpaieHus. LIeHTpocTpeMUTENnbHOE YCKOPCHHUE.

TCXHI/IquKl/Ie yCTpOﬁCTBa nu HpaKTI/IqCCKOQ HpI/IMeHeHI/IeI Cl'lI/I}IOMeTp, JIBUXCHHUC CHapﬂ}lOB, LOCITHBIC U peMéHHBIe
nepenayn.

JemoncTpanuu

MOIIGJ'H) CUCTCMBI OTC‘IéTa, I/IJ'IJ'IIOCTpaHI/IH KHUHCMATHUYCCKUX XapaKTepI/ICTI/IK JOBWXXCHUA.

IIpeoOpa3oBanne IBHKEHUH C UCIIOJIb30BAHHEM MPOCTHIX MEXaHH3MOB.

ITageHue TeI B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTRE.

HabmoneHue nBukeHUs Tena, OPOIICHHOTO MOJT YIJIOM K TOPH30HTY M TOPH30HTAIBHO.



N3mepenue yckopeHust CBOOOIHOTO TaICHHS.

HanpasneHnue ckopocTy IpH ABUKEHHUU IO OKPYKHOCTH.

YUeHNYECKHUH IKCTIEPUMEHT, J1ab0paTOpHBbIE PadOTHI

M3ydeHnue HepaBHOMEPHOT'O IBUKEHUS C LIENIBIO ONIPEIEICHUs] MTHOBEHHOMN CKOPOCTH.

HccnenoBanue COOTHOIIEGHUS MEXY ITyTSMU, IPOHIEHHBIMU TEJIOM 3a I0CJIeI0BAaTEIbHBIE PABHBIE IPOMEXKYTKH
BPEMEHU NIPU PaBHOYCKOPEHHOM JABMXXEHHMHU C HA4aJbHON CKOPOCTHIO, PABHOM HYIIIO.

M3yuenune nBUKEHUS WApUKa B BA3KOW KHUIKOCTH.

W3yueHne nBIKEHNS Tesa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunHaMuKa

IIpunnun otHocuTenbHOCTH ["anuines. Ilepolii 3akoH HetoToHa. IHEpLiManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninn cymepmnosumu cuit. Bropoit 3akon HeioToHa 111 MaTepuaibHONW TOUKH. TpeTuid
3akoH HploTOHA 171 MaTepUanbHBIX TOYEK.

3axoH BceMupHOro TaroteHus. Cuna tsxectu. [lepBast kocMuueckast CKOPOCTb.

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

Tpenwne. Buns! Tpenus (mokost, ckoibxkeHus, kadenust). Cuina tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBXEHUS
u cuna Tpenust nokost. Kospuuuent tpenus. Cuia conpoTHUBIEHHS TP JBIKCHUH Tella B )KUAKOCTH MM Tase.

[NocTynarensHoe 1 BpamaTenbHOe JIBIKEHNE aOCOIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpameHus. [1nedo cuibl. Y clioBHs paBHOBECHS TBEPOTO Tela.

TexHUUeCKUe yCTPONCTBA U MPAKTHYECKOE MPUMEHECHHUE: IOAIIUITHAKH, IBUKEHUE HCKYCCTBEHHBIX CITyTHHUKOB.

JemoncTpanuu

SIBnenue nHEpIUN.

CpaBHEHHE Macc, B3aMMOACHCTBYIOIIMX TEN.

Bropoii 3akon HeroTona.

W3mepenue cui.

CrnoxeHue cui.

3aBUCHMOCTbH CHJIBI YIPYTOCTH OT JehOpMaLiH.

Hesecomocts. Bec Tena npu yckOpeHHOM NMOABbEME U NaJCHUU.

CpaBHeHI/Ie CUJI TPCHUA TMOKOs, KaUCHUSA U CKOJILKCHUA.

YcnoBusa paBHOBecHs TBEPAOIO Tena. Buabsl paBHOBeCHS.

YdeHndecknii SKCIIEpUMEHT, 1a00paTopHbIE pabOTHI

Wzyuenne nBrkeHns Opycka 10 HAKIIOHHOW TIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B MIPY>KHHE U PE3MHOBOM 00pasle, oT ux aedopma-
LUH.

HccnenoBanne ycnoBuii paBHOBECHS TBEPAOTO TN, HIMEIOLIETO OCh BPALCHHS.

Tema 3. 3aK0HBI cOXpaHEHHUS B MeXaHHKe

Wmmynbee MaTepualibHONW TOUYKH (TeJa), CHCTEMBl MaTepUAIBHBIX TOUYEK. VIMITYIbC CHIIBI M M3MEHEHHE HMITYJIbCa
Tena. 3aKOH COXPaHCHMS UMITyNbca. PeakTHBHOE ABMKECHHUE.

Pa6ota cumbl. MOITHOCTD CHITBL.

Kunernueckast sHeprus MarepuaibHOil Touku. Teopema 006 U3MEHEHNH KHHETHYECKON SHEPTHH.

[MorenuuanbHas sHeprus. IloTeHmanbHas SHeprusi ynpyro nedopmMupoBaHHOW mNpyxuHbL. [loTeHuManbHAsS
SHEPTHs Tella BOIM3H MOBEPXHOCTH 3eMIIH.

[NorennmanbHbIe W HEMOTEHIMAIbHBIE CHIIBL. CBSI3b PadOTHl HEMOTEHIMAIBHBIX CHJI ¢ M3MEHEHHEM MEXaHh4e-
CKOI1 SHEpTUHU CUCTEMBI Te. 3aKOH COXPAHEHUS MEXaHUIECKON SHEPIHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHHueckue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBIM MUCTONET, ABHKCHHE
pakxer.

JemoncTpanuu

3aK0oH COXpaHEHUs] UMITYJIbCA.

PeaxkTuBHOE BUKEHUE.

ITepexos mOTeHIIMATIFHON SHEPTHUH B KHHETHYECKYIO U 00paTHO.

Y4eHndecknii 3KCIIepUMEHT, TabopaTopHBIE pabOTHI

WzyueHne abcoMOTHO HEYNIPYTOTO yiapa ¢ IIOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHHUYECKOH 3HEPIHH Teja Ha MPHMEpPE PACTSDKEHUS pe3u-
HOBOTO XXTyTa.

Pazgen 3. Mouiekyasipaasi pu3uka u TepMOANHAMHUKA

Tema 1. OcHOBBI MOJICKYJISIPHO-KHHETHYECKOH TEOPHHU

OCHOBHBIE TOJI0XKEHHS MOJIEKYJIIPHO-KMHETHUECKOH TEOPUH M MX ONBITHOE 0O0OocHOBaHHME. bpoyHOBCKoe nBH-
xkerue. Quddysusa. Xapakrep JABIKEHUS U B3aUMOJCHCTBUS YACTHIl BeliecTBa. MO CTPOCHUS T'a30B, KUJAKOCTEH U
TBEPJBIX T W OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3THUX Mojeliell. Macca u pa3mepsl MoJiekys. KommdecTBo Be-
mectBa. [TocTosiHHas ABOTaIpO.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKONW TEOPUH HAeaTbHOro ra3a. AGco-
JIIOTHAs TEMIIEPATypa Kak Mepa CpelHEl KNHETUYECKOW dHEPTUHU TEIUIOBOTO ABMXXKEHM dacTul rasa. lllkana temnepartyp



KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akon Jansrona. M3ompoueccsl B uAealbHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelliecTBa. ['paduueckoe npeacraBieHre H30IpOLECCOB: U30TEpMa, H30X0pa, H300apa.

TexHnveckue ycTpolcTBa M NPAKTHIECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

JemoHcTpanuu

OmBITH, 10Ka3bIBAIOLINE TUCKPETHOE CTPOCHHUE BellecTBa, (hOTOrpadv MOJICKYJI OPraHMYECKUX COSTUNHEHHH.

OnbiThl 0 1U(QY3UH KUAKOCTEH U ra3oB.

Monens 6pOYHOBCKOTO JBHKCHUS.

Mopgens onbita LllTepHa.

OmnBITHI, TOKa3BIBAIOIINE CYIIECTBOBAHNE MEKMOJICKYILIPHOTO B3aUMOICHCTBUSI.

Monens, HIUTIOCTPUPYIOIIAs MPUPOAY IABJICHHUS ra3a Ha CTCHKH COCYyIa.

OnBITH, HIUTIOCTPUPYIOMINE YPAaBHEHUE COCTOSIHHS UICATBHOTO Ta3a, N30IPOLIECCHI.

YUeHNYeCKUH IKCTIEPUMEHT, J1ab0paTOpHBIE PabOTHI

Omnpenenenre Macchl BO3yXa B KJIACCHOH KOMHATE Ha OCHOBE M3MEpEHHMH 00bEMa KOMHATHI, JaBJICHUS U TEM-
nepaTypsl Bo3yXa B Hell.

HccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTpaMH COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. OcHOBBI TEPMOJUHAMHMKH

TepmonuHaMudeckas cucteMa. BHyTpeHHsAS 3HEprus TepMOJIUHAMUYECKO CHCTEMBI U CIIOCOOBI €€ M3MEHEHUs.
KomuuectBo TernoTsl u paboTta. BHyTpeHHS HEPrus 0JHOATOMHOTO MACATBHOTO Ta3a. BUIl Teruromepenadn: TEIIo-
MIPOBOTHOCTH, KOHBEKIIHS, U3TyIeHHE. Y IebHAs TeIIIOEMKOCTE BemecTBa. KoIMuecTBO TeIUIOTH IIPH TEIUIoIepeiaye.

Ionsrne 06 amnabatHOM mporecce. [lepBrIif 3aKOH TepMOAMHAMUKH. [IprMeHeHNe MepBOro 3aKOHa TEPMOIU-
HaMUKH K n3onporeccam. I'padudeckas nHTEpIpeTanus paboTH raza.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMOCTh IPOIIECCOB B IPUPOJIE.

TemmoBele MamuHEL. [IpHHINTIBI JEWCTBUS TEIDIOBEIX MamluH. [IpeoOpa3oBaHus SHEPTHH B TEIUIOBBIX MAIlUHAX.
KoaddumnueHt moseznoro neictus TemioBoit mammunel. [{ukin Kapuo u ero k03 duiiueHt nojae3Horo ASUCTBUS. DKOJI0-
ru4YecKue mpoOeMbl TEeMI0IHEPTETHKHY.

TexHHUYeCKHE yCTPOWCTBAa M NMPAaKTHUECKOE NMPUMEHEHHE: JBUTaTelb BHYTPEHHEro CropaHus, ObITOBOH XOJIO-
JUIBHUK, KOHIUIHOHED.

JemoncTpanuu

V3meHeHne BHYTpPEHHEH SHEpruM Tela MpHU COBEPUICHHH PadOThI: BBUIET MPOOKU M3 OYTBUIKHM MOA JEHCTBHEM
CKaToro BO3AyXa, HarpeBaHue d(pUpa B JTATYHHOH TpyOKe MyTEM TpeHHsI (BUICOIEMOHCTPAIIS).

M3MmeHeHre BHYTpEeHHEH SHEpTHU (TeMIIepaTyphl) Tesa IPH TEIUIoeperaye.

OmnpIT M0 agrabaTHOMY PacIIMPEHUIO BO3IyXa (OIBIT C BO3ILYITHHIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATENS BHYTPSCHHETO CTOPAHNUS, PEAKTHBHOTO TBUTATEIIS.

Y4eHndeckuil SKCIIEPUMEHT, JTab0paTOpHBIE paObOTHI

W3mepenue yaenbHO#l TeI0EMKOCTH.

Tema 3. ArperatHbie cocTosiHUS BelllecTBa. da3oBbIe nepexo/bl

[TapoobpazoBanue u kKoHAeHcanus. Vcnapenue u kuneHne. AOCOMIOTHAS U OTHOCUTENbHAS BIaXKHOCTD BO3/IyXa.
Hacslmennslit map. Y aenapHas TemioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT JaBICHHS.

Teépmoe teno. Kpucrammnueckue u amopdHbie Teaa. AHHU30TPOIHS CBOUCTB KPUCTAUIOB. JKUIKHME KPUCTAIUIBL.
CoBpemeHHbIe MaTepHaibl. [InaBnenue n kpucTauM3anus. Y aenpHas Teruiora miaBneHus. Cyomumarus.

YpaBHEHHUE TEIIOBOTO OaaHca.

TexHUUECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: THTPOMETP H MICHUXPOMETP, KaJOPUMETp, TEXHOJIOTHH
MTOYYCHHST COBPEMEHHBIX MaTEpHAIIOB, B TOM YHCIIC HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOTHH.

Hemonctparuu

CBolicTBa HaCBILIEHHBIX [1APOB.

Kurienne npu NOHMKEHHOM JIaBJICHUU.

CrocoObl U3MepeHus BIaKHOCTH.

Habnronenue HarpeBaHus U IJIABJIEHHUS KPUCTAJUINYECKOTO BEIECTBA.

JleMoHCcTpanys KpUCTalIoB.

Y4eHndecknii 3KCIIepUMEHT, TabopaTopHBIE pabOTHI

M3mepeHne OTHOCUTENBHOM BIaXKHOCTH BO3TyXa.

Pasnea 4. DaexkTponmHaMmmuka

Tema 1. daexTpocTaTuKa

OnexTpuzanus Ten. DIeKTpUUecKuil 3apsia. [IBa BUAa 3JIEKTpUYECKHUX 3apsaoB. [IpoBOIHMKH, AUAIEKTPUKH U
MOJTYIIPOBOJIHUKYU. 3aKOH COXPAHEHUS 3IEKTPUUECKOTO 3apsa.

BsaumopelictBue 3apsnoB. 3akoH Kynona. ToueuHslil anekTpuueckuil 3apsaj. Dnekrpudyeckoe noue. Hanpsoxén-
HOCTb 3JEKTPUUECKOTO NOoJs. [IpuHIMN cynepno3uiuy EKTPUUECKUX Mosied. JINHUM HanpsKEHHOCTHU AJIEKTPUUECKOrO
OIS,

Pabora cun snekrpocrarndeckoro mois. Iloternuan. PasHocts moteHImanoB. [IpOBOAHUKN U TUSTIEKTPUKU B
ANEKTPOCTATHIECKOM IToJie. [lraIeKTprudeckasi IpOHUIIAeMOCTb.

OnexTpoéMkocTs. KornencaTop. DmeKTpoEMKOCTh TIOCKOTO KOHJCHCATOPa. DHEPTHsl 3apsHKEHHOTO KOHAEHCa-
TOpa.



TexHu4yeckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL, JIEKTPOMETP, DIIEKTPOCTATHUECKas 3a-
IIHTA, 3a3¢MJICHHE JJICKTPOIPUOOPOB, KOHICHCATOP, KOMMMPOBAILHBIN ariapart, CTPYHHBII MPUHTEP.

JemoHcTpauuu

VY CTpOICTBO U NIPUHIUI AEUCTBUSA JIEKTPOMETPA.

B3aumoeiicTBue HadIEKTPU3OBAHHBIX TEJ.

DeKTpUUecKoe MoJje 3apsKEHHBIX Tell.

IIpOBOAHUKH B AIEKTPOCTATUICCKOM IIOJIE.

DneKTpocTaTHYecKast 3aliTa.

JIV3IEKTPUKH B SIEKTPOCTATHIECKOM TIOJIE.

3aBHCHMOCTH AJIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIMIAAN IUIACTHH, PACCTOSHUS MEXIY HUMH U JTH-
ANEKTPHYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHCaTopa.

YdeHUueCKui IKCIICPUMEHT, JIAO0paTOPHBIE PAOOTHI

M3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocToOAHHBII J1eKTPpUYecKUil TOK. TOKM B pa3InyHbIX cpeaax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAaHHUS AJEKTpUdeckoro Toka. Mcrounuku Toka. Cuna Toka. [locTosiH-
HBIH TOK.

Hanpsoxerne. 3akon Oma 11 ygacTka IeTu.

DJNEeKTPUIECKOe COIPOTHBIICHHE. Y IENFHOE COMpPOTHBICHHUE BellecTBa. llociemoBaTensHOE, TMapaulelbHOE,
CMEIIaHHOE COeTNHECHHE TIPOBOIHUKOB.

Pabora snexrpuaeckoro Toka. 3akoH Ixoyns—JIleHia. MOITHOCTB AIIEKTPHYECKOTO TOKA.

DNEeKTPOIBIKYINAS CHJIa U BHYTPEHHEE CONPOTUBIICHNE UCTOYHNKA TOKa. 3akoH OMa i MOJHOH (3aMKHYTOMH)
anekTprdeckoi rernu. KopoTkoe 3aMbIkaHue.

DNEeKTPOHHAs! MPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBHCHUMOCTH COMPOTHUBIICHUS METAUIOB OT TEMIIEPaTyphl.
CBepXIpoBOJUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBONMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonympoBonuuku. CoOCTBeHHas M MpHUMECHas MPOBOJUMOCTH HOIYHNPOBOJHHMKOB. CBoiicTBa p—N-mepexona.
[TomynpoBOIHUKOBEIC IPUOOPHI.

DNEeKTPUUECKH TOK B paCTBOPAxX M paciiiaBax dJEKTPOJIUTOB. DJICKTPOIUTUYECKAS JUCCOIUAIIHSL. DIEKTPOIIHU3.

DneKTprUuecKUi TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENBHBIN pa3psan. Monnus. [lnasma.

TexHUUECKHE YCTPOWCTBA M MPAKTHYCCKOS NMPUMEHEHHE: aMIIePMETpP, BOIBTMETP, PEOCTAT, HCTOYHHUKH TOKa,
ANIEKTPOHArpeBaTEbHBIC TMPUOOPHI, 3JIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COMPOTHBICHHUS, BaKYyMHBIH JHOI,
TEPMHUCTOPHI # (HOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBEII U0, TaJIbBAHHUKA.

JemoncTpanuu

N3mepenue cuibl TOKa M HANIPSHKSHUS.

3aBUCUMOCTD COTIPOTHUBIIEHUS IIMIIMHAPUIECKUX MPOBOJHUKOB OT JUTMHBI, TJIOMIAAH MTONIEPEYHOTO CEUEHUs 1 Ma-
TepHaa.

CMelanHOE COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe m3MepeHue 3IeKTPOABIKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO 3JIEMEHTa W OIIEHKa
BHYTPEHHET'O COTIPOTHUBIICHUSI.

3aBHCHUMOCTH COTIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

IIpoBOANMOCTE IEKTPOIHUTOB.

HckpoBoii pa3psia v IPOBOAMMOCTE BO3AyXa.

OIHOCTOPOHHSIS TPOBOAMMOCTD JHUOJIA.

Y4eHn4ecKkuil IKCIIEPUMEHT, JTa00paTOpHBIE paOOTHI

N3ydenne cMeNIaHHOTO COSAMHEHHS PE3UCTOPOB.

N3mepenue sneKTpoaBUKYIIEH CUITbl MICTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHHSI.

Habmonenue snexktponusa.

Me:xnpeamMeTHble CBS3U

W3ydenue xkypca ¢pu3uku 6a30Boro ypoBHA B 10 Kiacce OCymIECTBIAETCA C YIETOM COAEPIKATEIBHBIX MEXIIPE-
METHBIX CBSI3€H C KypcaMy MaTEeMaTHKH, OUOJIOTUH, XUMUH, TeOTpaduu U TEXHOIOTHH.

MesKIpeqMeTHBIC TOHSITHS, CBSI3aHHBIC C M3YYCHHEM METOJOB HAYYHOTO MO3HAHWS: SBICHHE, HAYYHBIA (aKT,
THIIOTE33a, (PU3UYCCKAs BEIIMYHUHA, 3aKOH, TEOPHs, HAOIFOIeHHE, IKCIIEPUMEHT, MOJICIIMPOBAHIE, MOJICIh, U3MEPEHUE.

MateMaTHKa: pelieHHe CUCTeMbI YpaBHEHUI, JIMHEeHHas (yHKIuWs, mapaboina, runepoona, ux rpa@uku U CBOM-
CTBa, TPUTOHOMETPUYECKHE (PYHKIUU: CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLHUU HA OCU KOOPAMHAT, CII0KEHHUE BEKTOPOB.

Buonorus: MexaHW4eckoe ABIDKEHHE B KHUBOW mpupoje, auddy3us, ocMoc, TEIUIOOOMEH JKUBBIX OPraHU3MOB
(BuBI TETUTOTIEpEAYH, TEIIJIOBOE PABHOBECHUE), IIEKTPUICCKHUE SIBJICHUS B XKUBOU MPUPOJIE.

XuMUS: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAsT Macca, Tel-
JIOBBIE CBOMCTBA TBEPIBIX TN, KUAKOCTEH M Ta30B, MIEKTPUUESCKUE CBOHCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOIHA-
WS, TaTbBaHUKA.

T'eorpadust: BIaxxHOCTh BO3/yXa, BETPBI, 0APOMETP, TEPMOMETP.



TexHosorus: npeodpa3oBaHKe ABMKEHHUH C MCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHHs B TEXHUKE, MOALIHITHH-
KM, MCIIOJIb30BaHNE 3aKOHA COXPAaHEHUS] UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U APYIue), JIBUraTellb BHYTPEHHETO Cro-
paHusi, TapoBasi TypOuHa, OBITOBOM XOJOAMIBHUK, KOHIMIMOHED, TEXHOJIOI MY MOJIYYEHHsI COBPEMEHHBIX MaTepHAJIOB, B
TOM YHCJIe HAHOMaTEePHAaJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTaTHUECKas 3alINTa, 3a3eMIICHHE AJIEKTPONPUOOPOB, KCEPOKC,
CTPYHHBIH NPUHTED, SIEKTPOHATpeBaTEIbHBIE IIPHOOPHI, HIEKTPOOCBETUTEIbHBIC IPHOOPEI, TaTbBAaHHKA.

11 KJIACC

Pazgen 4. DaekTpoanHaMuKa

Tema 3. MaruutHoe noJjie. JJ1eKTPOMArHUTHAS HHAYKIHSA

ITocrostHHBIE MarHUTBL. B3auMoneiCcTBAE NOCTOSHHBIX MArHUTOB. MarHuTHOe noje. BeKTop MarHnTHOM UHIYK-
uuu. [TpyuHIMI cyneprno3uuuy MarHUTHBIX nosied. JInHuy MarHuTHOM MHAYKIMK. KapTrHa TMHUI MarHUTHOW MHIYKIUU
TIOJIS TIOCTOSTHHBIX MarHUTOB.

MarsuTHOe noje NpoBOJHMKA ¢ TOKOM. KapTuHa IMHUN MHAYKIUN MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO Mpo-
BOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO NMPOBOAHUKA, KaTyIIKH ¢ TokoM. OnbIT OpcTena. B3auMoaeiicTBie NpoBOJHUKOB C
TOKOM.

Cuna Ammnepa, e€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moaynb U HampaslieHHE. [IBIbkeHUe 3apsDKEHHOM 9acTUIlBI B OJHOPOAHOM MarHUTHOM MOJeE.
Pa6ora cunel Jlopenna.

SIBneHne >MeKTPOMArHUTHOW MHAYKUIWH. [I0TOK BEeKTOpa MarHWTHOW WHAYKIIUH. DIEKTPOABIKYINAS CHJIA HH-
OYKOWHU. 3aKOH 3JIEKTPOMarHUTHOU MHIyKknn Dapanes.

BuxpeBoe snekTpuueckoe moiie. DIEKTPOABIKYINAsS CHIa WHAYKIUH B IPOBOJHUKE, JBIKYIIEMCS MOCTYIIa-
TEJIHHO B OTHOPOJHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenua.

WNHAYKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMA. DIIEKTPOABIDKYIIASI CHJIa CAMOMHIYKIIHH.

OHeprust MarHUTHOT'O TOJI KaTyIIKH C TOKOM.

DNeKTpOMarHUTHOE ToJIe.

TexHHueckue yCcTpolcTBa U MPAaKTHUECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI, JJIEKTPOMArHUTHI, 3J1€KTPOIBH-
rarenb, yCKOPUTEIN 3JIEMEHTapHBIX YaCTHUIl, HHIAYKIIMOHHAS [eUb.

JemoncTpanuu

OmnsIT OpcTena.

OTKIIOHEHHE JICKTPOHHOTO ITyYKa MATHATHBIM TIOJIEM.

JIMHAY WHOYKIUA MarHATHOTO TIOJIS.

B3anmopelicTBre ABYX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

HeictBue cuibl JIopeHIa Ha HOHBI SJEKTPOIMUTA.

SIBrieHue IIEKTPOMArHUTHOM WHAYKITUH.

IIpasuio JleHna.

3aBUCHUMOCTB 3JIEKTPOBIDKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHNS MAarHUTHOTO TIOTOKA.

SIBrieHNe CaMOMHAYKITHH.

Y4eHndeckuil 3KCIIEpUMEHT, 1abopaTopHBIE pabOTHI

M3yueHne MarHUTHOTO TOJISL KaTYIIKH C TOKOM.

HccrnenoBanue NeiicTBUS MMOCTOSHHOTO MarHUTAa Ha PaMKy C TOKOM.

HccrnenoBanme sIBICHAS 3TIEKTPOMArHATHOW MHITYKITHH.

Paznen 5. Kose0anus 1 BOJIHBI

Tema 1. Mexannueckue 1 3J1eKTPOMAarHUTHbIE KOJ1e0aHMSs

Konebarenpras cucrema. CBOOOIHBIE MeXaHMUECKUE KoneOanus. ['apMormdeckue konebanus. [lepmon, gacto-
Ta, aMIuATyaa u ¢aza xoneOanwid. [Ipy>KUHHBIN MasTHUK. MaTeMaTHYECKI MasTHHUK. YpaBHCHHE TaPMOHHYECKUX KO-
nebanuii. [IpeBpaiiieHre 3HEPTUH MPH FAPMOHUYECKUX KOTCOAHHSIX.

KoneGarenbHblii KoHTYp. CBOOO/IHBIE 3JEKTPOMArHUTHBIE KOJIEOAaHHUsS B HMICaIbHOM KOJIEOATEIbHOM KOHTYDE.
AHaNorusi MeXJy MEXaHWIECKHMHU M 3JEKTPOMarHUTHBIMH Kosiebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEP-
THH B HJI€aTbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaonumx KonebaHuax. BeiHyX)1eHHBIe MexaHnuecKue Konebanus. Pesonanc. Berayxnen-
HBIE JIEKTPOMATrHUTHBIE KOJICOAHMS.

Ilepemennbiit Tok. CHHYCOUMJANBHBIN NIepeMEHHBIH TOK. MOIIHOCTh EPEMEHHOTO TOKa. AMIUIUTYAHOE U Jei-
CTBYIOIIEE 3HAUEHUE CHUJIBI TOKA M HAIPSKEHUS.

Tpanchopmarop. [IponsBonacTso, nepenada u MOTpeOJICHUE IINEKTPUUECKON IHEPTHU. DKOJOTHYECKHE PUCKHU
IIPU IPOU3BOJCTBE IEKTpodHepruu. KynbTypa HCHOIb30BaHUS 3JIEKTPOIHEPTHH B IOBCEAHEBHON KU3HH.

TexHuueckue yCTpOUCTBAa M MPAKTUUECKOE MPUMEHEHHE: MIEKTPUIECKUH 3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa,
JIMHAH JIEKTpoIepeay.

JemoHcTpanuu

HccnenoBanne mapaMeTpoB KoneOaTeabHOM cHCTEMBI (TIPYKUHHBIN MM MaTeMAaTHIECKUH MAasTHHK).

HaGmonenune 3aTyxaroniux KojaeOaHui.

HccnenoBanne CBOWCTB BRIHYKACHHBIX KOJIEOaHNH.

HaGmonenue pe3oHanca.



CB0OOHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

OcumiiorpaMmbl (3aBUCHMOCTH CHJIBI TOKA M HAIIPSDKEHUS! OT BPEMEHH) IS 9JIEKTPOMArHUTHBIX KOJISOaHMH.

Pe3onanc npu nocnenoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.

Mojienb IMHUY NEKTpOIepeadH.

YUeHNYeCKHUH IKCTIEPUMEHT, J1ab0paTOpHBIE PaOOTHI

HccnenoBanue 3aBUCUMOCTH NTEPUOIa MaJlbIX KoJeOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpys3a.

HccnenoBanne nepeMEHHOTO TOKA B IENH U3 IOCIEJ0BATEILHO COENNHEHHBIX KOHACHCATOPA, KATYyIIK! U PE3U-
cTopa.

Tema 2. Mexann4yeckue U 3J1eKTPOMATHUTHBIE BOJTHBI

MexaHn4YeCcKHe BOJIHBI, ycI0BUs pactnpocTpaHeHus. Ileproa. CKopocTh pacpocTpaHEHHs U JUIMHA BOJHEL [lo-
MIEpeYHbIE U MIPOAOIIbHBIEC BOIHBL. MHTepdepeHus n qudpakuns MeXaHIIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS U3ITyYSHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus BekTopoB E,
B, V B snexTpomarHutHO#H BosHe. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHHE, MOJSAPH3AIUs, -
¢bpakiys, uaTepdepeniys. CKOpoCcTh 3JEKTPOMArHUTHBIX BOJIH.

[Tkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHUe /IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIUOBI paguoCBsI3U U TeneBUAeHU. Paguonokarmys.

DJIeKTPOMAarHUTHOE 3arpA3HEHNE OKPYKAIOIIEH CPEIbI.

TexHUUECKHE yCTPONCTBA M MPAKTUYECKOE NMPHMEHEHHE: MY3bIKAIbHbIE MHCTPYMEHTHI, YIbTPa3ByKOBas JUa-
THOCTHKA B TEXHUKE U MEIHLIUHE, pajap, paJuoNpHEMHIK, TEIEBU30p, aHTeHHA, Tenedon, CBY-meus.

JemoncTpanuu

O6pazoBaHue 1 pacIpoCTpaHEHUE MONEPEYHBIX M MPOJIOIBHBIX BOJIH.

Konebumromieecs Teno kak HICTOYHUK 3BYKa.

HaGumonenue otpakeHus U MPEIOMIICHUS] MEXaHMYEeCKUX BOJIH.

Habnronenue uatepdepeHiim U Tuppakiind MEXaHHICCKUX BOJIH.

3BYKOBOM pe30HaHC.

HabnromeHue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMILTUTYA0M U 9aCTOTOU KOJICOaHUiA.

HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHHe, MPEIOMIICHUE, ToJsipu3alys, Judpakuus, UH-
TepdepeHIus.

Tema 3. OnTnka

T'eomerpuueckas onrtuka. I[IpsMonnHelHOE paclpocTpaHEHUE CBETa B OAHOPOAHOU cpexe. Jlyu cBera. Toueu-
HBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHne n300pakeHNH B TUIOCKOM 3€pKalle.

[Ipenomienue cBera. 3aKOHBI IPETOMIICHHS cBeTa. AOCONIOTHBIN TMOKa3atens npenomiienns. [lonHoe BHyTpeH-
Hee oTpakeHue. [IpeaensHbIi yrosl HOTHOTO BHYTPEHHETO OTPaXKEHHUS.

Jucnepcus ceera. CiioxxHBIN cocTaB Genoro cBeta. Llser.

CoGwuparoniye u pacceuBaromiye JuH3bl. ToHKas nrH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAasl CHJIa TOHKOM JIMH-
3b1. [TocTpoeHne u300pakeHnii B COOMpArONNX 1 paccerBaroinX jJrH3ax. GopMyiia TOHKOI TMH3EL. YBEIUYCHHE, 1aBae-
MO€ JIMH3011.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOW ONTHUKH.

BonHoBas onrtuka. MaTepdepennus cBeta. KorepeHTHbIE MCTOYHUKH. YCIIOBHS HaOMIOJACHUS MakCUMyMOB U
MHHAMYMOB B HHTE€P(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaknus csera. AudpaknnoHHas pemérka. YcnoBrue HaOMIOASHUs TTIaBHBIX MaKCUMYMOB TP TaJICHUH MO-
HOXPOMAaTHYECKOTO CBETa Ha AU(PAKIHUOHHYIO PELIETKY.

IMonspusanus csera.

TexHn4eckue ycTpoicTBa M NMPaKTUUECKOe NPUMEHEHHE: OYKH, JIyla, (oToammapar, MpOeKINOHHbIH armapar,
MHKPOCKOTI, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PaKIIHOHHAS PelIETKa, TOISIPOU.

JemoncTpanuu

[IpsiMonmHEHOE pacpoCTpaHEeHHE, OTpaKEHNE U IpesloMiieHne cBeTa. OnTudeckne MpuOopsI.

[TosmHOE BHYTpEeHHEE oTpaskeHHe. MoaeIs CBETOBOAA.

HccnenoBanue CBOWCTB N300paKeHMI B TUH3AX.

Monenu MUKpPOCKOIIa, TEJIECKOTIA.

Hab6monenne narepdepeHnu cBeTa.

Habmonenne qudpakuum cera.

Habmonenne nucnepcun cBeta.

[Tonyuenue cnekTpa ¢ HOMOIBIO TPU3MBIL.

[NomydeHue criekTpa ¢ IOMOIIBIO TU(PPAKINOHHON PEIIETKH.

HabmoneHne monsapusanuy cBera.

Y4eHndecknii 3KCIIepUMEHT, J1a00opaTopHbIe pabOTHI

M3mepenne moka3aTesns MPeIOMIICHHS CTEKIIA.

HccnenoBanue CBOMCTB M300paXeHUH B TMH3AX.

HaGmonenue nucnepcun cBeTa.



Pa3gen 6. OcHOBBI cHelUAILHON TEOPHH OTHOCHTEIBHOCTH

I'panuubl NpUMEHUMOCTH KJIaCCHYECKON MeXaHUKU. [locTynaTel cnenuanbHON TEOPUU OTHOCUTENBHOCTH: UHBA-
PUAHTHOCTb MOAYJISL CKOPOCTH CBETa B BaKyyMe, IPHHLIUI OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpallleHUEe AJTUHBIL.

OHeprust ¥ UMITYJIbC PENATUBUCTCKOMN YaCTHUIIBL.

CBsI3b MaccChl C 9HEprueil U UMIYIbCOM PEATUBUCTCKOM YacTUIIBl. DHEPTUs MOKOSL.

Paspnen 7. KBanroBasi pusznka

Tema 1. D1eMeHTbI KBAHTOBOIl ONTUKH

®oronsr. @opmyna [Inanka cBs3u YHEPTUU POTOHA C €r0 YACTOTOH. DHEPTHUS H UMITYIbC (POTOHA.

OtkpeiTre U uccnenoanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl GoTorddekTa. YpaBHEHHE DUH-
mrreitHa i porodddekra. «KpacHas rpanumna» gotorddexra.

Hasnenue ceeta. Onpitel I1. H. JleGenera.

XHUMHYECKOE IEUCTBUE CBETA.

TexHHYeCKHE yCTPOHCTBA M MPAKTUYECKOE NPUMEHEHHUE: (OTOAIEMEHT, POTONATUUK, COJIHEUHas Oarapesi, cBe-
TOUO.

JemoncTpanuu

®doTto3¢h ekt Ha yCTAaHOBKE C IMHKOBOM TJIACTHHOM.

HccrnenoBanne 3aKOHOB BHEIIHETO GOTOAPPeKTa.

CBeTonnon.

Conneunas Oartapest.

Tema 2. CTpoeHue aToma

Monens atoma Tomcona. OnbiTel Pezepdopma mo paccesauto o -gactut. [Imanerapras mogens aroma. [locTyma-
T bopa. M3nydenne u noriomenre (GOTOHOB MPH MEPeXo]e aToMa C OJHOTO YPOBHS HEPIHU Ha Apyroil. Bumer criek-
TpoB. CHeKTp ypOoBHEH SHEpruu aToMa BOAOPOIa.

BomnHoBrle cBolicTBa yactuil. Bonnsl ne bpoinst. KopnyckymsipHO-BOTHOBOM Ayaan3m.

CrioHTaHHOE U BBIHY)KJICHHOE U3IydeHHUE.

TexHnueckue ycTpoiicTBa U MpakTHYECKOe MPUMEHEHHE: CIIeKTPaIbHBIN aHaIU3 (CIEKTPOCKOI), Jla3ep, KBaHTO-
BBI KOMIIBIOTEP.

JemoHcTpanuu

Monens omeita Pesepdopaa.

OmnpeneneHne JUIMHBI BOJIHBI Ja3epa.

HabmoneHne TMHEHYATHIX CIEKTPOB M3ITYIEHHS.

Jlazep.

YdeHndeckuil 5KCTIIEPUMEHT, 1a00paTopHbIe pabOTHI

HaGmoienue nuHeR4aToro CexkTpa.

Tema 3. ATomMHOe PO

DKCHepUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHUS siyipa. OTKpbITHE pagrnoakTuBHOCTU. OnbITH Pesepdopaa
0 ONpENENICHHIO COCTaBa PaJnoaKkTUBHOrO u3nyueHus.. CBoiicTBa anbda-, Oeta-, raMmma-u3nydeHus. Biusiaue paguoak-
TUBHOCTH HA JKUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA W HelTpoHa. HykioHHas monens sapa leiisenOepra—lBanenko. 3apsa sapa. Maccosoe
qucIo sapa. M3oTonsl.

Anpda-pacnan. DICKTPOHHBINA U MOSUTPOHHBIN OeTa-pacnan. ['amma-n3nydeHne. 3aKOH paJHOaKTHBHOTO paca-
aa.

DOHeprus CBs3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl sapa.

SnepHble peakiyn. [leneHne n cuHTe3 sA€p.

SAnepuerit peaxtop. TepmosinepHsiit cuHTe3. [IpoOIEMBI U IEPCHIEKTHBEI SACPHON YHEPTETUKHA. DKOIOTHICCKUE
ACTIEKTHI AIePHON YHEPTETHKHU.

OneMeHTapHbIE YacTHIBL. OTKPHITHE TTO3UTPOHA.

Merto/1p1 HAOJIFOJICHUST U PETUCTPALIMH AJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHBIE B3aUMOJIEHCTBUSA. EMUHCTBO (hrM3MuecKkoi KapTHHBI MHpa.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: J03UMETp, Kamepa BunbcoHa, siiepHbIN peakTop,
aTomHas bomoa.

JemoHcTpanuu

CuéTulK HOHU3UPYIOLUX YaCTHII.

YUeHNYeCKUH IKCTIEPUMEHT, JTab0paToOpHbIE PadOTHI

HccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusm).

Pazgen 8. DinemMeHTBI acTPOHOMUM H ACTPOGU3NKH

Oramnsl pa3BUTHS acTpoHOMHUH. [IprKiIaHOE 1 MUPOBO33PEHUIECKOE 3HAUCHNE aCTPOHOMHH.

Bun 38é3aH0T0 Heba. Co3Be3 M, IpKHE 3BE3/IBI, INTAHETHI, UX BUAUMOE ABHKCHHE.

CostHeUHas cucTeMa.

Comnrne. ConHeyHast akTHBHOCTb. VcTounuk sHeprun ConHIa U 3BE3/. 3BE3BI, UX OCHOBHBIC XapaKTEPHUCTHKH.
JuarpamMma «CTIeKTpaJIbHBIN KJIacC — CBETUMOCTEY. 3BE3BI TIaBHOM MOCIEI0BATENEHOCTH. 3aBHCHUMOCTh «Macca — CBe-



TUMOCTB» JUIsl 3BE3]] TJIaBHOM MOCIEeI0BaTeNbHOCTU. BHyTpeHHee cTpoenue 3B€31. CoOBpeMEHHbIE PEACTaBIECHUS O TPO-
UCXO0XKJEHUU U dBotonuy CoNHIa U 3BE311. DTallbl AKU3HU 3BE3NL.

Mineunsiit [Iyts — Hama [Nanaktuka. [lonoxxenue u asmxenne Connua B ["anaktuke. Tunsl ranaktuk. Panuora-
JIAKTHKH U KBazapbl. UEpHbIE OBIPHI B Spax raJakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xab6usa. Pazoeranune ranaktuk. Teopus bonbioro B3peiBa. Pennk-
TOBOE H3JIyueHHE.

MacmrabHas ctpykrypa Beenennoii. MerararakTuka.

Hepeménnsie npobi1eMsl aCTpOHOMHH.

Yyennueckne HaOIIOIEHUS

HabmroneHnst HeBOOPY>KEHHBIM TJIA30M C MCIOJIBb30BAHUEM KOMIBIOTEPHBIX NMPHUIOKEHUN UL ONpPENeNICHNUs Mo-
JIO)KEHHS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CEBEPHOTO MOMYIIApHs U SIPKUC 3BE3/IBI.

HaGmonenust B Teneckon Jlynsl, mianet, Mneunoro ITyTu.

O000maniee NOBTOPeHNE

Ponb ¢u3MKM 1 aCTPOHOMUHU B SKOHOMHUYECKOW, TEXHOJIOTHUECKOH, COLMAILHOI U 3THYeCKOW cepax nesiTensb-
HOCTH Y€JIOBEKA, POJIb U MECTO (DM3MKH M aCTPOHOMHUH B COBPEMEHHOH Hay4yHOIH KapTHHE MHUpa, POJib (PH3HIECKOH Teo-
pux B GOPMHUPOBAHUM NPEJCTABICHUH O (PU3NUECKON KapTUHE MUpPa, MECTO (PM3MYECKOW KapTHHBI MUpa B OOLIEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IPEACTaBIEHUIl 0 pHpoIe.

MexnpeamMeTHble CBA3U

Wzyuenne xypca ¢pusuku 06a30B0ro ypoBHS B 11 Kiacce OCyIIECTBISIETCS € yIETOM COAEPIKATETBHBIX MEXIIPE-
METHBIX CBSI3€H C KypcaMn MaTeMaTHKHU, OMOJIOTHH, XMMUH, Teorpapuu U TEXHOJIOTHH.

MenpenMeTHble TOHATHS, CBA3aHHBIC C M3YYCHHEM METOJOB HAYYHOTO MO3HAHMS: SBJICHUE, HAYYHBIH (aKT,
THI0Te3a, PU3UIecKas BEININHA, 3aKOH, TEOpHs, HaOII0ICHNE, SKCTIEPUMEHT, MOAEINPOBAaHNE, MOJIEITb, H3MEPEHHE.

Maremaryka: pelieHue CUCTEMBI YPaBHEHHUH, TPUTOHOMETpHUYECKHEe (QYHKIIMU: CHHYC, KOCHHYC, TAHTCHC, KOTaH-
T'eHC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJECTBO, BEKTOPHl M MX NPOEKIUM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIE AIEMEHTAPHBIX (YHKIMH, MPU3HAKH NOAO0OUS TPEyroJbHUKOB, ONpe/elieHHe IJIOIAAN IOCKUX (Guryp u
o00béMa Tel.

buosorus: snexkTpuyueckue SBICHUS B KUBOM MpUpOJiEe, KoJieOaTenbHbIe BIKEHUSI B KMBOH MPUPOJE, ONTHYE-
CKHe SIBJICHUS B XKHUBOH NPHUPOJIE, NeiiCTBUE paJuaIliy Ha )KUBbIE OPraHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHWU3Mbl 00pa30BaHMUs
KPHUCTaJNINYECKON PEMETKH, CIIEKTPAIbHBIN aHAIIN3.

I'eorpadust: MarHUTHBIE TIOTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX pya, poTochEMKA 3eMHON MMOBEPXHOCTH, MPEICKa-
3aHUE 3eMIIETPSICECHUI.

TexHONOrMA: TMHUU 3IEKTPONEpead, FeHepaTop NEPEMEHHOTO TOKA, MIEKTPOABUraTelb, HHAYKIHOHHAS M€Yb,
panap, paguoNpHEMHHUK, TEICBU30p, aHTeHHA, TesnedoH, CBY-meus, MpoeKINOHHBIHN amnmnapaT, BOJOKOHHAS ONTHKA, COJ-
HedHas OaTtapest.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHNS

OcBoenne yue6HOro npeamera «Pu3nkay Ha ypoBHE cpegHero odmero oopazopanus (6a30BbI yPOBEHB) TOJIK-
HO 00€ECIIeYUTh JOCTHIKECHHUE CICAYIOMUX JIMYHOCTHBIX, METANIPEAMETHBIX U MPECIAMETHBIX O6paSOBaTeHBHLIX pe3yibTa-
TOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIMgHOCTHEBIE pe3yNbTaThl OCBOCHUS ydeOHOTro mpenmera «®Du3nka» ITOIDKHBI OTpa)XkaTh TOTOBHOCTH M CIOCO0-
HOCTh OOYYAIOMIUXCS PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JTHYHOCTH, CHCTEMOH IEHHOCTHBIX
OpHUEHTAINH, TO3UTHBHBIX BHYTPCHHUX YOCKICHUH, COOTBETCTBYIOMINX TPAAUIIUOHHBIM [IEHHOCTSIM POCCHIICKOTO 00IIIe-
CTBa, pacHIUPEHUE KUZHEHHOTO OTBITA U OMBITA JIEATEIHHOCTH B MPOIECCE Peai3allid OCHOBHBIX HAIPABIEHUH BOCITH-
TaTeJbHON JEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:ka1aHCcKOro BOCIUMTAHUS:

c(hOpMHPOBAHHOCTH TPAXKTAHCKOW MO3HMIIMUA O0YUAIONIeTOCs KaK aKTHBHOT'O M OTBETCTBEHHOTO WICHA POCCHIA-
CKOI'o OOIIECTBa;

MPUHATHE TPAIUIUOHHBIX OOIICUEIIOBEUCCKUX TYMAHHCTHYCCKUX U IEMOKPATHICCKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIHHOCTh B HWHTEpEcax Tpa)KIaHCKOrO OOIIecTBa, y4acTBOBAaTh B CaMO-
yIIpaBJICHUH B 00pa30BaTeIbHON OPTraHU3AIIHY;

YMEHHE B3aUMOJCHCTBOBATH C COIMAIEHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIMSIMHA ¥ Ha3HAYCHUCM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM JI€ATENBHOCTH;

2) NaTPHOTHYECKOr0 BOCTUTAHUA:

c(hOpMHPOBAHHOCTH POCCUIICKON TPa’kKTaHCKOW MACHTUYHOCTH, TATPHOTHU3MA,

[IEHHOCTHOE OTHOIIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, TOCTIKEHUSIM POCCUICKUX YIEHBIX B 001acTH pu3uku
W TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c¢(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHUECKOTO TIOBEICHUS;



CIIOCOOHOCTh OLICHMBATh CHUTYallMI0O M INPUHUMATh OCO3HAHHBIC DEIICHHS, OPUECHTHPYSICh Ha MOpAaIbHO-
HPaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ICSATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIa/1a B IOCTPOSHHUE YCTOWYMBOrO Oy IylIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

JCTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOT'O TBOPUECTBA, IPUCYILETO (HPU3UUECKOI HayKe;

5) Tpy10BOTr0 BOCIIUTAHUS:

MHTEpeC K pa3iInyHbIM cepaM NpodeccHoHaNbHOM AesSTeNbHOCTH, B TOM YUCIIe CBS3aHHBIM ¢ (U3MKOH M TeX-
HUKOW, YMEHHE COBEpIIaTh OCO3HAHHEIN BBIOOp Oymymiei mpodeccnn U peaan30BbIBaTE COOCTBEHHBIC KU3HCHHBIC TLIa-
HBI;

TOTOBHOCTB H CITOCOOHOCTBH K 00pa30BaHUIO W caMO0Opa30BaHUIO B 007TacTH (M3UKN HAa MPOTSHKCHUN BCEH KU3-
HH;

6) 9K0JIOTHYECKOT0 BOCTIUTAHMSI:

c(hOPMHUPOBAHHOCTH SKOJIOTHYECKOH KYJIbTYphI, OCO3HAHUE INI00aJIBHOTO XapaKTepa IKOJIOTHIECKHUX MpodieM;

TUIAaHWPOBAHUE U OCYIECTBICHHUE JICHCTBUI B OKpPYXKaIOIIEH Cpesie Ha OCHOBE 3HAHUS LieJIed YCTOHYMBOTO pas-
BUTHSI YEJIOBEYECTBA;

pacimpeHre OnbITa AesTeIbHOCTH SKOJIOTUIECKON HAIPaBICHHOCTH Ha OCHOBE MMEIOIUXCSI 3HAHUH 10 QU3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (HH3MUECKOH HAyKH;

OCO3HaHWE [ICHHOCTH Hay4HOH IeSTeNbHOCTH, TOTOBHOCTD B IpoLecce M3y4YeHHs (U3HKU OCYIIECTBIIATH HPO-
eKTHYIO U HCCIICA0BATEIBCKYIO IEITEIBHOCTD HHANBHAYAJIBHO H B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIe YHHBepPcaJdbHbIe YueOHbIe el CTBUS

Ba3oBble Jlornueckue 1elicTBUA:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh NPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpeNIeNATh IeTH JIeATeIbHOCTH, 3a1aBaTh TapaMeTPhl U KPUTEPUU MX TOCTHKECHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMaTPUBAEMBIX (DM3HMYECKUX SBICHHSX;

pa3pabaTbhIBaTh IUIAH PEUICHHs MPoOJIeMbl ¢ Y4ETOM aHajIM3a UMEIOIINXCS MaTepUalibHBIX M HeMaTepualbHbBIX
pecypcos;

BHOCHTBH KOPPEKTHBBI B JIESITEIIFHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJILTATOB LEISIM, OLIEHUBATH PHCKHU IOCIIEI-
CTBHH JIESATEITBHOCTH;

KOOPJWHHUPOBATh M BBHIMOJIHATE PadOTy B YCIOBHSX PEAbHOTO, BUPTYaJIbHOTO M KOMOMHHPOBAHHOTO B3aHMO-
JIeHCTBHUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUHN )KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciiefoBaTe1bCKHe AeiiCTBUS:

BJIAJITh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MMOHATHUAMH U METOIaMH (PU3HUECKON HAYKH;

BJIaJIeTh HABBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKOM M MPOGKTHOMN JESATEIBHOCTH B 00JaCTH (PU3MKH, CIIOCOOHOCTHIO
1 TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJOB peIleHHs 3afad (PU3NIECKOTO COJepXKaHMs, IPUMEHEHHIO paz-
JIMYHBIX METOJIOB MTO3HAHUS;

BJIAJeTh BUIAMH JESITEIBHOCTH IO MOJYyYSHHUIO HOBOTO 3HAHMS, €r0 MHTEpPIIpETaIiH, MpeoOpa3oBaHUIO U MPH-
MEHEHHIO B Pa3INYHBIX yYEOHBIX CUTYalMsAX, B TOM YHCIIE ITPH CO3AaHUN YUEOHBIX MIPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATH IPUYNHHO-CIIC/ICTBEHHBIE CBA3H M aKTyaJlH3UPOBaTh 3aJady, BBIABHIATh TUIIOTE3Y €€ PEelIeHus, HaX0-
JMTH apTyMEHTHI JUIS JOKa3aTeIbCTBAa CBOMX YTBEP KICHHH, 3aJaBaTh TapaMeTPhl M KPUTEPUH PEIICHHS;

AQHAIM3MPOBATH ITOJyYEHHBIE B XOJIE PEUICHHS 33Ja4H Pe3yJbTaThl, KpUTHUECKH OLIEHUBATh MX JOCTOBEPHOCTS,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTH U POPMYJIMPOBATH COOCTBEHHBIC 3a/1aull B 00pPa30BaTEIILHOM JIESITEIFHOCTH, B TOM YHCIIE TIPH N3yYEHUH
bu3nKy;

JlaBaTh OLIEHKY HOBBIM CHUTYAallUsM, OIICHUBATh IPHOOPETEHHBIN OIBIT;

YMETb EPEHOCUTH 3HAHMS 110 (PU3HKE B MPAKTHYECKYIO 00JIACTb )KU3HEESITENbHOCTH;

YMETh HHTETPUPOBATH 3HAHWS U3 PA3HBIX MPEAMETHBIX 00IacTe;

BBIJIBUTATh HOBBIE UJICH, IIPEIaraTh OPUTHHAIBHBIE TOIXOBI M PEIICHHUS;

CTaBUTbH IPOOJIEMBI 1 3a/1a4H, JOIYCKAIOIINE aJbTepPHATUBHBIE PELICHHS.

Pabora c undopmanmeii:

BJIaIeTh HAaBBIKAMH IMOJy4eHHs WHpOpManuu (pU3NYECKOro COAEpKaHUsl M3 NCTOYHHKOB Pa3HBIX THIIOB, CAMO-
CTOSITEJIEHO OCYIIECTBIISATH TIOMCK, aHAJIN3, CHCTEMATH3aIMI0 ¥ MHTEPIIPETAUI0 HHPOPMAIUX Pa3IMIHBIX BUAOB U GopMm
IIPeJCTaBICHHUS;

OLICHMBATh JOCTOBEPHOCTH HHPOPMAIINHY;

WCIIONIB30BaTh CPEACTBA MH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHHMH KOTHHTHUBHBIX,
KOMMYHHUKATHBHBIX ¥ OpPTaHW3alMOHHBIX 33/1a4 ¢ COONIO/ICHHEM TPeOOBaHWH SPrOHOMHUKH, TEXHUKH 0€301IaCHOCTH, TH-
THEHBI, pecypcocOepekeH s, IPAaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COMAEPKAHUS B PA3MUUHBIX (hopMarax ¢ yu€ToM Ha3HauYeHHUS HH(POPMAIHHU U Iie-
JIEBOW ayAWTOPHUH, BEIOMpask ONTHMAIBHYIO (GOPMY NPEICTaBICHHUS U BU3yaIH3allHu.



KoMMyHuKAaTHBHBIC YHHBepcAJIbHbIC y4eOHbIC JeiCTBHA:

OCYLIECTBIISITH OOIICHNE HA YPOKax (PU3NKU U BO BHEYPOUHOU JIESATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHPIMKTHBIX CUTYaLUH U CMTr4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BaHUEM SI3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BATh MIPEUMYILECTBA KOMaHIHOW M MHIUBHUYaIbHOI pabOThI;

BBIOMPATh TEMATHUKY M METOJ(bl COBMECTHBIX NEHCTBHH C y4ETOM OOLIMX WHTEPECOB M BO3MOXKHOCTEH Ka)JIOro
4JIeHa KOJJIEKTHUBA;

NPUHUMAThH LIEJTH COBMECTHOHN HEATENBHOCTH, OPraHU30BBIBaTh M KOOPAUHHPOBATH NEHCTBUS MO €€ NOCTHKE-
HUIO: COCTABJIATH IUIAH JICHCTBHH, PacIpeNensaTh POIH ¢ YIETOM MHEHHH YJaCTHHKOB, OOCYKAATh PE3yIbTaThl COBMECT-
HOW pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJA M KaKIOTO YYAaCTHHKA KOMaHIBI B OOIIMH pe3ysbTaT MO pa3pabOTaHHBIM
KpUTEPHSIM;

IpeJJlaraTh HOBBIE NPOEKTHI, OLIEHUBATh UAECH C MO3ULIUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKOH 3HAUUMO-
cTH;

OCYILECTBJIATh MMO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSABIATH TBOPUECTBO U BO-
oOpakeHue, ObITh MHUIIUATHBHBIM.

PeryassTuBHBIC yHMBepcaibHbIe y4eOHbIe AeiicTBHS

Camoopranusanus:

CaMOCTOATENHHO OCYHIECTBIISITH ITO3HABATEIBbHYIO NIESITEILHOCTh B 00JACTH (DM3WKH U aCTPOHOMUM, BBISBIATH
po0JIeMBl, CTaBUTH U (POPMyIHUpPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHUs PAaCUETHBIX U KAYECTBEHHBIX 3ajJad, IUIaH BBIIOJIHEHUS NpaKTH4e-
CKOM paboThI ¢ y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CHTYyal[UsM;

pacupATh paMKH y4eOHOTO NpeIMeTa Ha OCHOBE JIMUHBIX NTPEIIOYTECHUIT;

JleNiaTh OCO3HAHHBIN BBHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PELICHUE;

OLICHMBATh NPUOOPETEHHBIN ONBIT;

Croco0CcTBOBaTh (POPMHUPOBAHHUIO U TPOSIBICHHUIO 3PYAUIIMU B 001aCTH (DU3UKH, ITOCTOSHHO TOBBIILATH CBOW 00-
pa3oBaTeNbHbBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTELIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBEI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3yNbTa-
TOB LIENSM;

BJIaZIeTh HABBIKAMHU II03HABATEILHOM pPE(IEKCHN KaK OCO3HAHUS COBEPINACMBIX AEHCTBHH M MBICIUTEIBHBIX
IIPOLIECCOB, X PE3YIBTATOB U OCHOBAHUIA;

MCTIONb30BaTh NPUEMBI PEIICKCHH ISl OLICHKH CUTYAIMH, BBIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHHBATh PUCKU M CBOEBPEMEHHO ITPUHUMATD PELICHHUS 10 UX CHHKEHHUIO;

MIPUHUMATh MOTHUBBI 1 apTyMEHTHI APYTHX NP aHAJIN3E Pe3yIbTaTOB AEATEIbHOCTH;

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA,

MIPUHUMATh MOTHUBBI 1 apTyMEHTHI IPYTHX NPH aHAJIN3E Pe3yIbTaTOB AEATEIbHOCTH;

MIPHU3HABaTh CBOE MIPABO M MIPABO IPYTUX Ha OIIMOKH.

B npomecce nOCTIKEHHS JTMYHOCTHBIX PE3yJIBTATOB OCBOEHHS MPOTpaMMbl 10 (M3MKE AT YPOBHS CPETHETrO
oOmero obpa3oBaHus y oOy4aronIuXcs COBEPLICHCTBYETCS SMOIMOHAIBHBIN MHTEIUIEKT, MPEeAIoaraiomuil copMupo-
BaHHOCTb:

CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSHHE, BU/IETh HANpPaBICHUS
Ppa3BUTHs COOCTBEHHON 3MONMOHAIBLHOM Cepsl, OBITH YBEPEHHBIM B cebe;

CaMOpPETYIHPOBaHUs, BKIIOYAIOIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE,
CHOCOOHOCTH 3IaTHPOBATHCS K AMOIMOHAIBLHBIM U3MEHEHHSIM M IPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEIl MOTHBAINH, BKJIIOYAIOMIEH CTpEeMJICHHE K JOCTIDKEHHUIO LIENH M yCIeXy, ONTUMHU3M, WHHINATHUB-
HOCTb, YMEHHE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATh €I0 MPHU OCY-
IIECTBICHNH OOIICHHS, CTIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C APYTHMH JIIOJIbMH, 3a00THTHCH,
TIPOSIBIISITH MHTEPEC U pa3peraTs KOHQIUKTHI.

HPEJMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 10 kjacce mpeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXXaTh CHOPMHUPO-
BaHHOCTb Y 00y4aronuxcs yMEHUH:

JIEMOHCTPHPOBATh Ha IPUMeEpax pojlb U MECTO GPU3NKU B (OPMHUPOBAHUN COBPEMEHHOM Hay4YHON KapTHHBI MHPA,
B Pa3BUTUU COBPEMEHHONU TEXHUKU U TEXHOJIOTHI, B IPAKTUUECKOMN AEATEIbHOCTH JIIOIEH;

YYUTHIBATh TPAHUIB IPUMEHEHHS N3YYEeHHBIX (DPM3WYECKUX MOJEJCH: MaTepHalbHas TOYKa, HHEpIIHATbHAS CH-
cTemMa oTcuéra, abCOMIOTHO TBEPAOE TENO, HICANBHBIN ra3, MOAEIHA CTPOCHHS I'a30B, KUAKOCTEH M TBEPABIX Tel, TOUeH-
HBIN 3JIEKTPUIECKUHN 3apsa] IPH PelIeHNN (GU3UIECKUX 3ajad;

pacrno3HaBaTh (hu3uUeckue SBICHUS (TPOIECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJIIPHO-
KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA U JJIEKTPOJMHAMUKU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEMHOE



JBIKCHUE, CBOOO/IHOE TAafieHUE Tell, IBM)KCHUE 110 OKPY>KHOCTH, MHEPILHs, B3auMoeHcTBre Tel, A dy3us, OpoyHOB-
CKO€ JBH)KEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX Tell, U3BMEHEHHE 00bEMa Tell IPH HarpeBaHUM (OXJIaXKACHHH), TEIUIOBOE
paBHOBecHe, UCIIapeHHe, KOHAEHCAalus, IUIaBIeHUE, KPUCTAJUIN3alUs, KUTIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBje-
HUS rasa IpU ero HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXIy IapaMeTpaMH COCTOSIHUS Ta3a B M30Ipoleccax, dJeK-
TpH3auus Tell, B3aUMOIEHCTBHE 3apsI/I0B;

OIUCHIBATh MEXaHMYECKOE JBIDKEHUE, UCIONBb3Ysl (PM3MYECKUE BEIMYHMHBI: KOOPAMHATA, IyTh, NEepeMEIICHHE,
CKOpPOCTb, YCKOPEHHE, Macca Tela, CHJIa, UMITYJIBC Tella, KHHETUIECKask SDHEPTus, IOTEHIUAIbHAs SHEPTHs, MEXaHUY ECKas
paboTa, MEXaHHYECKasi MOIIHOCTh; IIPU ONMCAHUH MPABUIBHO TPAKTOBATH (PU3UUCCKHUI CMBICI UCIIONB3YEMbIX BEIHUHH,
nX 0003HAYCHUS W CAMHHMIBI, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO0 BEIUUUHY C APYTUMH BEIUYH-
HaMH;

OIIMCHIBATh N3YUYCHHBIC TETIJIOBBIE CBOWCTBA TEN U TETJIOBBIC SBICHUS, HCIONB3Ys (PM3MUECKHUE BEIWIMHBI: aB-
JICHWE ra3a, TeMIepaTypa, CpelHss KUHeTH4YecKas 3HEprusi XaOTHYECKOrO IBIDKEHHsS MOJEKYJ, CpelHEeKBaJpaTH4Has
CKOPOCTH MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPT s, padoTa ra3a, Koa(QHUIUECHT MMOJIE3HOTO JeHCTBUS TEIUIO-
BOT'O JIBUT'aTelis; IPU ONHMCAaHUU NPaBUIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOIb3YEMbIX BETUUUH, UX 0003HAUCHUS U
€IMHHUIBI, HAXOUTh (POPMYIIBI, CBI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMYMHY C NPYTHMMHU BEJIHIHHAM;

OIKCBIBATh U3YUYECHHBIE AJICKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUYECKUE SBIEHUS (IIPOLECCHI), UCHOB3YS
(u3HYecKre BETUYUHBL: JJIEKTPUUECKUH 3aps[, JIEKTPUUECKOe MoJie, HanpsHKEHHOCTh MOJIs, MOTEHIMAN, Pa3HOCTh I10-
TEHINAJIOB; IPH ONHMCAHWHU IIPABUIBHO TPAKTOBAaTh (DM3MUECKUI CMBICI UCTIONB3yEMbIX BEIMUNH, X 0003HAYCHNUS U €11~
HUIBL; YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PU3MUECKYIO BETHINHY C IPYTHMH BEINIHHAMU;

aHATM3MPOBATh (DPM3UUECKHE MPOIECCH M SBICHUS, UCTIONB3YS (PU3NYECKHE 3aKOHBI W NMPHUHIMIBI 3aKOH BCE-
mupHoro tarotenus, |, 1l u 11l 3akons1 HploTOHA, 3aKOH COXpaHEHUs] MEXaHMYECKOM SHEPIUH, 3aKOH COXPAaHECHUS MM-
MyJIbCa, NPUHLOUN CYNEPNO3ULNH CHJI, NPUHLWI DPABHONPABUS MHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYISPHO-
KHHETHUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, A30BbIE 3aKOHBI, CBA3b CPEJHEN KMHETHYECKOW YHEPTUH TEIUIOBOTO JIBU-
KEHHS MOJIEKYJI C aOCOJIIOTHON TeMIepaTypoil, IepBbIii 3aKOH TEPMOJMHAMUKY, 3aKOH COXPAaHEHHS JIEKTPUUECKOTO 3a-
psina, 3akoH Kynona, mpu 5ToM pa3nnyaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKEHUE U YCIIO-
BUsl (TpaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC NMPUHIMUIIBI TEHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS
nx 6e30M1aCHOTO UCIOJIb30BAHUS B IIOBCEIHEBHOMN JKU3HU;

BBITIOJIHAThH SKCIEPUMEHTHI 110 UCCIIEIOBAHHUIO (PU3NUECKUX SIBICHUI M MPOLIECCOB C MCIIOJIb30BAHUEM HPSIMBIX U
KOCBEHHBIX M3MEPEHHMH, IPU ATOM (OPMYIHpOBaTh NMpobieMy/3anady M THIOTE3y Y4eOHOTO SKCIEpHMEHTa, cOOMpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHMS, IPOBOAUTD OIIBIT U (JOPMYITHPOBAThH BHIBOIBI;

OCYIIECTBIIAITH IIPSAMBIC M KOCBEHHBIE M3MEpEHMs (DM3MUECKHX BEIMYHH, NPH 3TOM BHIOMpPATh ONTUMAaIbHBIN
Croco0 U3MEPEHUs U HCIONIB30BaTh H3BECTHBIE METOBI OIIEHKH MOTPEIIHOCTEH n3MepeHNii;

HCCIEZI0OBaTh 3aBUCHMOCTH MEXIYy (GH3MYECKUMH BEIMYMHAMU C HCIIOJIb30BAaHHWEM IPSIMBIX H3MEPEHHUH, IpH
9TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHUpPOBaTh PE3yJbTaThl MONYYEHHOW 3aBUCHMMOCTH (U3MUYECKHUX BEIMYMH B BHUJIE
TalbaML ¥ TpadUKOB, 1eJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIeI0BAHMS;

co0utoiaTh MpaBmia 0E30I1aCHOTO TPYJa NPH MPOBEJCHUHU HCCIEN0BaHUII B paMKax y4eOHOTO 3KCHEpHUMEHTa,
y4eOHO-HCCIIeIOBATEILCKON 1 MIPOSKTHOM eSTENTbHOCTH C NCIOIb30BaHHUEM HM3MEPUTEIBHBIX YCTPOHCTB M JabopaTOpHO-
ro 000pyJA0BaHNUS;

pemaTh pacuéTHBIE 331a4H C SIBHO 3aJJaHHOW (PU3MUECKON MOJIENbI0, NCIONb3Ys (PU3NIECKHE 3aKOHBI U MPHUHIU-
IIbl, HA OCHOBE aHAJM3a yCJIOBUS 3aJadyl BEIONPATh (PU3NUECKYIO0 MOJIEIb, BEIIEIATh (PU3NUECKHIE BENYNHBI U (OPMYJIHI,
HEoOXoANMBIe AJIs € PeIIeHHs], IPOBOANTD PAacu€Thl M OLIEHUBATH PEAbHOCTH MOJIYYEHHOTO 3HaYeHUs (PU3NUECKOH Be-
JINYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/]a4M: BBICTPAaUBaTh JOIMUYECKH HENPOTHBOPEUMBYIO LIEMIOUKY PACCYKICHUN C OMOPOH
Ha N3y4YEeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (PU3UUECKHE SIBICHHUS;

UCIIONIb30BaTh NPH PEIICHUH y4eOHBIX 337a4 COBPEMEHHbIC MH()OPMAaIMOHHbBIE TEXHOJIOTUH AJIS TIOMCKA, CTPYK-
TYypPUPOBaHMs, HHTEPIIPETALMU U MIPEACTaBICHNs YIeOHOH U Hay4yHO-TOMyJIsIpHOW HH(OpMALIUK, OTY4YSeHHON U3 pa3iny-
HBIX UCTOYHHKOB, KPUTHYECKU aHAIM3UPOBAThH MOJIy4aeMyto HHpOpMAIIHIO;

NPUBOAMTH MPHUMEPHI BKIAJA POCCUHCKUX U 3apyOeKHBIX yYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE
MIPOIIECCOB OKPYIKAOIIET0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

WCIIONIB30BaTh TEOPETHYECKHE 3HAHUS M0 (PM3MKE B MMOBCEIHEBHOM KHM3HM IS o0ecTiedeHn sl 6e30MacCHOCTH PHU
oOparieHnu ¢ mpubopamMy U TEXHHYECKHMH YCTPOHCTBAMH, JUISl COXPaHEHHs 3/10pOBbsl U COOJIIOACHHS HOPM JKOJIOTHYe-
CKOTO0 NOBEJIEHHSI B OKpYyKaIoLIeH cpese;

paboTaTth B IpyIIe ¢ BHINOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJeH, INIAaHUPOBATh paboTy IPYMIIbI, PAIIHOHANb-
HO pacnpenesnsiTh 005S3aHHOCTH U IUIAHUPOBATH JICSITENEHOCT B HECTAHIAPTHBIX CUTYallMsX, aJICKBATHO OLICHUBATh BKIIAL
Ka)/JIOT0 U3 yYaCTHHKOB I'PYIIIBI B PELIEHHE pPacCMaTPUBAEMOH MTPOOIEMBI.

K xoniy oO0yuenus B 11 kJjacce IpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh C(HOPMHUPO-
BaHHOCTH Y 00yYaIOIINXCSl YMEHUI:

JIEMOHCTPHPOBATH Ha MPUMEPAX POIb M MECTO (U3UKH B POPMHUPOBAHIH COBPEMEHHOM HAyIHOI KapTHHBI MHpa,
B Pa3BUTHH COBPEMEHHOH TEXHUKHU M TEXHOJOTHH, B MPAKTHYECKON IESATEIBHOCTH JIIOACH, [IeTOCTHOCTh ¥ €ANHCTBO (pu-
3U4ECKON KapTUHbI MUPA;



YUHUTBHIBATh TPAHULBI IPUMEHEHUS M3YUCHHBIX (PU3NUECKUX MOJEJICH: TOUEUHBIN 3JICKTPUYECKUI 3apsi], JTy4 CBe-
Ta, TOYEYHBIH MCTOUYHUK CBETA, SIepHas MOJAENb aToMa, HyKJIOHHAs MOJEJIb aTOMHOT'O sJpa MpH peIleHnH (QU3NUECKUX
3ajay;

pacrno3HaBath (pU3MYECKUe SBJICHUS (IPOIECChl) U OOBACHITH X HA OCHOBE 3aKOHOB 3JIEKTPOJIUHAMUKH U KBaH-
TOBOH (DPM3MKU: 3JIEKTpUUECKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JCUCTBHS TOKA, B3aHMO-
JIeCTBHE MarHUTOB, DJIEKTPOMAarHUTHAsl MHIYKIMS, ASHCTBUE MAarHUTHOTO IOJIsI HAa MMPOBOJAHUK C TOKOM M JIBHXKYILIHICS
3apsia, 3IEKTPOMArHUTHBIE KONEOAHUS M BOJHBI, NMIPAMOJIMHEHHOE PACHPOCTPAaHEHHE CBETA, OTPAKCHHUE, NMPEIOMIICHHE,
uHTEephEepeHIN, TUPPAKINI U MOJPHU3ALNSI CBETa, TUCTIEPCHS CBETa, (OTOIIEKTpUIEcKUil F3PdexT (PoTorddexT), cBe-
TOBOE IaBJICHHUE, BOSHUKHOBEHHE JTMHEHIATOrO CIIEKTpa aToMa BOJOPOIA, ECTECTBEHHAs M MCKYCCTBEHHAS PaJOaKTHB-
HOCTb;

OIIMCHIBATh M3yYCHHBIC CBOMCTBA BEIIECTBA (3JIEKTPUIECKUE, MATHUTHBIE, ONITHYECKHE, IIEKTPUIECKYIO TIPOBO-
JMMOCTb Pa3JIMYHBIX CPEJ) U IJIEKTPOMArHUTHBIC SBJICHUs (IPOLECCH), UCIIONB3YS (U3NUYECKUE BEIMYHMHBI: 3JIEKTpHUYe-
CKUI1 3apsiji, CHJIa TOKa, 3JICKTPUYECKOE HANpPsDKEHHE, 3JIEKTPHIECKOE CONPOTHUBIIEHHE, PA3HOCTh IOTEHIMAIOB, 3JIEKTPO-
JBIDKYIIAs cujia, padoTa TOKa, MHIYKIUS MarHUTHOTO IOJs, cuia Ammepa, cuia JlopeHua, MHAYKTUBHOCTh KaTYILIKH,
SHEPTrHs 3JEKTPUIECKOT0 U MarHUTHOTO IOJIeH, MEPHO/ U YacToTa KojeOaHuil B KoyiebaTeIbHOM KOHTYpE, 3apsil U CHila
TOKa B IIPOLiECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX KojieOaHui, (POKyCHOE PacCTOSTHUE W ONTHYECKasl CUJIa JIMH3bI, IPU
OIMCAaHUH MPABUIILHO TPAKTOBATh (PU3MYECKUI CMBICI MCIOIb3YEMBIX BEJIMYHH, UX 0003HAUCHHUS ¥ €ANHHIIBI, YKa3bIBATh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUUHY C APYTUMH BEITUUNHAMY;

OIIMCHIBATh U3YUCHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, UCTIONB3Ysl (PU3NUECKHE BEIWIHHBI: CKOPOCTH 3JIEK-
TPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI M YacTOTa CBETA, SHEPTHUS U UMITYJIbc (POTOHA, IEPHO/ MOTYypaclana, SHEPTHs CBA3N
aTOMHBIX S7IEp, IIPU OIMCAHNH NPABHIBHO TPAKTOBATh (PU3NUECKUI CMBICI MCHONB3YEMBIX BEJIMUNH, HX 0003HAUCHUS U
SIMHHUIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMUYHMHY C APYTUMH BEIMYHUHAMH, BBIYHCISATH
3HaUCHHE (PU3NIECKON BETHIHHBI;

aHAIM3UPOBATh (PM3MYECKUE TPOLECCH U SBJICHUS, UCHONB3Ys (pU3NYECKUe 3aKOHBI M MPUHIMIBL 3aKkoH OMa,
3aKOHBI TOCJIEIOBATEIILHOTO ¥ MapajuIeNIbHOTO COEJMHEHUs] NPOBOIHHUKOB, 3akoH JIkoymsi—JIeHna, 3aKoH aieKkTpoMar-
HUTHOW MHAYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe DWHIITEHHa a1 poTodddekra, 3aKOH COXpaHSHHsI SHEPTUH, 3aKOH COXPAHEHHUsI UMITYJIbCa, 3aKOH CO-
XpaHeHHs JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXpaHEHHss MacCOBOTO YHUCHa, MOCTYNaThl bopa, 3aKoH paJinoakTHBHOTO pac-
naza, Ipu 3TOM pa3iinyarh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €0 MAaTEMaTHYECKOe BBIPRKCHUE U YCIIOBHUS (TPaHUIIBL,
00JacTH) IPUMEHAMOCTH;

OTIPEZICTIATh HANpaBICHHE BEKTOPAa MHIYKIWH MAarHUTHOTO IOJS NMPOBOAHMKA C TOKOM, CHIIBI AMIIEpa U CHIIBI
Jlopenna;

CTPOUTH U ONMCHIBATH H300pAKEHUE, CO3aBAEMOE TUNIOCKUM 3€PKalloM, TOHKOH JIMH3011;

BBITIOJTHATH SKCHEPUMEHTBHI 110 UCCIIETOBAHHUIO (PU3NUECKUX SIBICHUH M MIPOLECCOB C HCIIOJIb30BAHUEM IPSIMBIX U
KOCBEHHBIX M3MEPEHMI: NpU 3TOM (OPMYJIHPOBaTh MpoOJIeMy/3ajady W THIIOTE3y Y4eOHOro IKCIIEpUMEHTa, coOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUS, IPOBOIUTH OIBIT U (POPMYIIMPOBATH BBIBO/IbI;

OCYIIECTBJIATH MPAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCJIMYHUH, TPU 3TOM BI)I6I/IpaTB ONTHUMAIbHBIN
Croco0 U3MEPEHUs U UCIO0JIb30BaTh M3BECTHBIE METOIbI OLICHKH MMOTPEIHOCTEH H3MEpEHHH;

HCCJIICA0BATh 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCJIMYUH C UCIIOJIb30BAHUEM TMPAMBIX I/ISMepeHI/Iﬁ: Ipru 3TOM KOHCTpYH-
pOBaTh YCTAaHOBKY, (DUKCHUPOBATH PE3YJbTATHI MOTYYCHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMYMH B BHIE TaOHIl U Tpadu-
KOB, JI€J1aTh BBIBO/IBI IO PE3yIbTAaTaM HCCIIEIOBAHUS;

co0ioiaTh MpaBmiIa 0E30IacHOTO TPYZAA NPH NPOBEJCHUHM HCCIEAO0BAHMI B paMKax y4eOHOTO 3KCHEpHUMEHTa,
y4eOHO-HCCIIEI0BATEILCKON U MPOEKTHOM ESTENBHOCTH C MCIIOIb30BaHUEM N3MEPHUTENBHBIX YCTPOUCTB M 1a00paTOpHO-
ro 000pyI0oBaHuUS;

penrats pacuéTHBIC 33/1a4H C SIBHO 33/IaHHOH (PU3NUECKON MOAEINBIO0, HCHONb3Ys (PU3NIEeCKNe 3aKOHBI M IIPHHIIH-
IIbl, HA OCHOBE aHaJM3a yCJIOBUS 3aJauyl BEIONPATh (PU3NYECKYIO MOJIEIb, BEIIEIATh (PU3NUECKHIE BENYNHBI U (OPMYJIHI,
HEoOXoAnuMble 1Sl €€ pelleH s, MPOBOANTh Pacu€Thl M OLEHWBATh PEabHOCTh MOJYUYEHHOTO 3HauYeHHs (pU3n4YecKor Be-
JIMYUHBI,

pelaTe Ka4eCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTHYECKU HENPOTHUBOPEUYMUBYIO LIEMIOUKY PACCYKIEHUH C OIOPOH
Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (DI/ISI/I‘IGCKI/IC SIBJICHHUS,

HCII0JIB30BATh MPU PCIICHUUN y‘-Ie6HBIX 3aga4 COBPEMCHHBIC I/IH(I)OpMaI_H/IOHHBIe TEXHOJIOTHUN IJIA IMOUCKA, CTPYK-
TypUPOBaHMsI, HHTEPIIPETALMU U NTPEACTaBICHNS YIeOHOH N HayYHO-TIOMyJIIpHON MH(OpMAaLUH, OITyYSeHHON U3 pa3iny-
HBIX UICTOYHHUKOB, KPUTHYECKH aHAIN3UPOBATH MOTy9aeMyI0 HHPOpPMaIHIO;

OOBSACHATH IPUHIUIIEI ISHCTBHS MAIMH, TPHOOPOB M TEXHMYECKHUX YCTPOMCTB, pa3nyaTh YCIOBUS UX Ge3omac-
HOT'O MCIOJIb30BAaHUS B IOBCETHEBHOMN JKU3HH;

NPUBOANTH TPHUMEPHI BKJIAJIAa POCCUMCKNX U 3apyOe)KHBIX YUEHBIX-(H3MKOB B Pa3BUTHE HAYKH, B OOBSICHECHHE
MIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

HCII0JIB30BATh TCOPECTUYCCKUEC 3HAHUSA T10 q)I/I?;I/IKe B HOBCC]IHGBHOﬁ KU3HHU TJIA obecneuenus 0€30IaCHOCTH pu
obpamierny ¢ npudopaMu ¥ TEXHUYIECKUMH yCTPOHCTBaMH, IJISi COXPAHEHHS 37I0POBbS M COOIIOACHUS HOPM 3KOJIOTHYE-
CKOTO TOBEJICHHUS B OKpYXKaIolIel cpele;

paboTaTh B rpymIie ¢ BBHIIOJIHEHHUEM Pa3IMYHBIX COIHAJIBHBIX POJIeH, IIIaHUPOBaTh Pa0OTy TPYIIIbI, PAIlIOHAb-
HO pacupeacisaTb 00s13aHHOCTH U IJIAHUPOBATDH ACATCIIBHOCTD B HECTAHAAPTHBIX CUTYAllUAX, aICKBATHO OIICHUBATH BKJIA/
KaXX/IOTO U3 YYACTHUKOB TPYIIIBI B pEIIEHHE pacCMaTpHUBAEMOI TPOOIEMEI.



TEMATHYECKOE IIJTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHHe pa3iesioB U TeM KoJsmuecTBo yacos OnextponHble (HU(poBLIC) 0Opa3oBaTebHbIC

n/m NpOrpamMMBbl Bcero | Kontp. | IIpakr. pecypcesl

paboThsl | paboTh

Pazpen 1. DUSUKA U METOJbI HAYUYHOI'O ITO3HAHU A

1.1 | ®usuka u MeTOBI HAYYHOTO MO- 2 Bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
3HAHUS

HWroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 | Kunematnka 5 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41bf72

2.2 | Jlunamuka 7 1 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72

2.3 | 3aKkoHbI COXpaHEHHs B MEXaHUKE 6 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41bf72

HWroro no pazneny 18

Pazpen 3. MOJIEKYJISIPHAA ®U3NKA U TEPMOJANHAMHUWKA

3.1 | OcHOBBI MOJIEKYIISIPHO- 9 1 Bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
KHHETHYCCKO# TeOpHu

3.2 | OCHOBBI TepMOJMHAMUKHU 10 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41bf72

3.3 | ArperaTHble COCTOSIHUS BEIICCTBA. 5 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
da3oBbIC MIEPEXOIbI

Hroro mo pazueny 24

Paszpen 4. DJIEKTPOJUHAMUKA

4.1 | DaekTpocTaTHKa 10 1 Bbubimoreka ITOK https://m.edsoo.ru/7f41bf72

4.2 | TIoCTOSIHHBIH dNEKTPUYECKUIN TOK. 12 Bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
ToKH B pa3nH4HBIX cpeaax

Hroro mo pazueny 22

PesepBHOE BpeMst 2 1

O011ee KOJIMYECTBO YacOB IO MPOrpaMMe 68 5 3




11 KJIACC

Ne HaumeHoBaHHe pa3iesioB U TeM KoJsunuecTBo yacos OnextponHble (HU(poBLIE) 0O6pa3oBaTebHbIC
n/m [IPOrpaMMBbI Bcero | Kontp. | Ilpakr. pecypcsl
paboThl | paboTHl

Pazpen 1. QJIEKTPOAMHAMUKA

1.1 | MaruauTHOE TOJE. 11 1 2 Bubnuoreka I{OK https://m.edsoo.ru/7f41c97¢c
DNeKTPOMAarHUTHAsL HHAYKIIHSI

HWroro no pazneny 11

Pazpen 2. KOJIEBAHUM S 1 BOJIHBI

2.1 | MexaHunueckue u 9 1 Bubnuoreka I{OK https://m.edsoo.ru/7f41c97¢c
9IICKTPOMArHUTHBIC KOJICOaHH sl

2.2 | MexaHnueckue 1 5 1 Bubnuoreka I{OK https://m.edsoo.ru/7f41c97¢
9IICKTPOMATHHUTHBIC BOJIHBI

2.3 | Onruka 10 1 2 Bubnuoreka IJOK https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny 24

Pazpen 3. OCHOBBI CHELII/IAHbHOﬁ TEOPUU OTHOCHUTEJIBHOCTU

3.1 | OcHOBBI CHIEIHATBHON TEOPUH 4 Bubnuoreka IJOK https://m.edsoo.ru/7f41c97¢
OTHOCHTEJIEHOCTH

HWroro mo pazzmeny 4

Paznen 4. KBAHTOBA ®U3UKA

4.1 | DaeMeHTHI KBAHTOBOM ONTHUKU 6 Bbubimoreka ITOK https://m.edsoo.ru/7f41c97¢c

4.2 | Crpoenne aToma 4 Bbubimoreka ITOK https://m.edsoo.ru/7f41c97¢c

4.3 | AtomHOE s1pO 5 1 Bbubimoreka ITOK https://m.edsoo.ru/7f41c97¢c

Hroro mo pazueny 15

Paznen 5. OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 | DiaeMeHTBI aCTPOHOMUU U 7 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41c97¢
acTpo(U3HKH

HWroro no pasgeny 7

Paznen 6. OFOBIAIOIIEE ITIOBTOPEHUE

6.1 | OGoGmaromee noBTOpeHHe 4 | | BuGmoreka 1IOK https://m.edsoo.ru/7f41c97¢

HWroro o pasgeny 4

PesepBHOE Bpemst 3

O0niee KOJIMIECTBO YacoB I10 MPOrpaMMe 68 5 5

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSA3BATEJBHBIE YUEBHBIE MATEPUAJIBI VIS1 YYEHUKA

®msuka: 10 kracc: 6a30BBIA YPOBEHB U YIITYOJICHHBIA YPOBEHHU: YICOHUK [T ydaInuxcs o0meo0pa3oBaTebHBIX OpraHu-
sanuii / A.B. I'paués, B.A. IToroxes, A.M. Canerkuii u ap. — M.: Benrana-I'pad.

Owusuka: 11 kiacc: 0a30BbIA YPOBEHB U YIITYOJCHHBIH YPOBEHU: YICOHHUK JIJIsI yUAIIUXCS 00111e00pa30BaTe/IbHBIX OpPraHu-
sanuii / A.B. I'paués, B.A. IToroxes, A.M. Canerkuii u ap. — M.: Benrana-I'pad.

METOJUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA

1. ®usuka: 10 xiacc: 6a30BbIi YPOBEHD W YTAYOJICHHBIN YPOBEHH : YAeOHUK AJIs ydaluxcst o01eo0pa3oBaTeabHbIX Op-
ranmzanuii / A.B. I'paués, B.A. IToroxes, A.M. Canenxwuii u 1p. — M.: Benrana-I'pad.

2. ®uzuka: 11 xiace: 6a30BbIi YpOBEHB M yIIIyOJICHHBIH YPOBEHH: YUeOHHK Ul yUaIIuXxcs 0011eo0pa3oBaTeIbHBIX Opra-
nuzanmii / A.B. I'paués, B.A. IToroxes, A.M. Canenxuii u 1p. — M.: Benrana-I'pad.

3. BHeypouHast eSTeIbHOCTh IIKOJIBHUKOB. MeToinuecKiii KOHCTPYKTOp: nocodue syt yuurens / JI.B. I'puropses, I1.B.
Crenanos. — M.: IIpocBenienue

4. A.I1. PeimkeBuny, CoopHuK 3a1a4 1o ¢pusuke. 10-11 kmace - M.: [Ipoda

MU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET

1. DHuuknoneaun, oudmmorekn, CMU, By3bl, HaydHbIE OpraHU3alliK, KOHpepeHun 1 ap. http:www.ivanovo.ac.ru/phys
2. 15 obyuaromux IporpamMm 1o pasiduHbIM pasaenam ¢usuku http:www.history.ru/freeph.htm

3. BuptyanbHsie 1labopatopHble paboThl. BUpTyanbHble geMoHCTpalmu sxcriepumenTos. http:phdep.ifmo.ru

4. TpexMepHbIe aHUMAIUH U BU3YaIH3alisl 0 (PU3KKE, COMPOBOXKIAIOTCS TeopeTHYeckuMu o0bsicHenusiMu. http:physics.

Pabouas nporpamma paspaborana B coorBerctBuu ¢ 11.18.2.2. ®I'OC HOO (yrB. npukazom MuHucTepcTBa 00-
pazoBanus u Hayku P® ot 17.05.2012 r. Ne413, uzm. u gom. ot 29.12.2014 r., 31.12.2015 ., 29.06.2017 r., 24.09.2020 r.,
11.12.2020 r., 12.08.2022 r., 27.12.2023 r.) u nucepMoM MunucrepcTBa npocseiienuss PO u GenepanbHoii ciryxObl 110
HaJ30py B chepe obpasoBanust u Hayku oT 18.12.2020 r. NeNeCK-578/08, 01-350/13-01 «O cHmKEHHH HOKYMCHTALUOH-
HOM HArpy3Ku y4HTeIen».




