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IHHOACHUTEJIBHAS 3AIINCKA

IIporpamMma 1o Ghu3HKe HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus pazpaboTaHa Ha OCHOBE MTOJIOKEHUHN 1
TpeOoBaHMII K pe3ynbraTaMm ocBoeHusi @enepannu OCHOBHOWH 00pa3oBaTeNbHONW MPOTrpPaMMBbl,
npeacrasieHHoi B ®T'OC COO, a Taxxke ¢ yuérom eaepanbHOl pabodeld mporpaMMbl BOCIUTaHUS U
Konuenmmu mnpenogasanust ydeOHoro mpeamera «@Pusmka» B 00pa30BaTENbHBIX OpPraHU3ALMIX
Poccwuiickoit @enepannu, peaTn3yIONIIX OCHOBHBIE TPUHITHITEL. 00pa3oBaTebHBIC TIPOTPAMMEI.

[IporpaMma mo ¢usuke ompenenseT oO0sf3aTETbHOE COACPIKAHME TMPEIMETa, YCTaHaBIHBAET
PEKOMEHIIyeMYIO0 IIOCIIEIOBATENbHOCTh H3Yy4YEHHS TEM M pas3feioB Kypca IpeaMeTa C Y4eToM
MEXIIPEIMETHBIX ¥ BHYTPUIPEAMETHBIX CBSI3€H, JJOIMKH Y4€OHOTO IPOLEcca, BO3PACTHBIX HAIPABICHUMH
oOyuenus. [Iporpamma 1o ¢u3KMKe IaeT NpencTaBlIeHHWE O ILEsIX, COJEpKaHWH, OOIIel cTpaTeruu
o0y4yeHHsl, BOCIUTAHUS M Pa3BUTHS OOydYalomIMXCs B paMKax ydeOHoro mnpeamera «Pusmka» Ha
yTayOIEHHOM ypOBHE.

Nzyyenne ¢usuku yriyOJIEHHOTO YPOBHS MO3BOJSIET PEaNM30BaTh 3aJadd NpodeccHoHaTbHON
HaNpaBJICHHOCTH, HalpaBlICHHBIE HAa CO3JaHHWE YCIOBHUH Ui TPOSBICHUS WHTEJUICKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEH KaxIoro oOy4aromerocs, KOTOpbleé HEOOXOOUMBbI Ul IPOAOJIKECHUS
00pa3oBaHHsS B OpPraHM3ANMAX MPO(ecCHOHATHHOTO 00pa30BaHMS MO PA3IMYHBIM KYpPCOBBIM (DH3HKO-
TEXHUYECKUM U MHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢usuke cpenHeasHMaTCKUE pe3yibTaThl M3Y4YEHUS Kypca (DU3MKHM Ha YpOBHE
cpemHero oOmero oOpa3oBaHWS: JUYHOCTHEIE, METallpelIMeTHBIE, MpeIMeTHble (Ha YriTyOJIeHHOM
ypoBHe). HayuHo-MeTono0rueckass pa3paboTka TpeOOBaHMM K JUYHOCTHBIM, METalPeIMETHBIM H
NpEMETHBIM pe3yibTaTaM OOYYaloLIMXCs, OCBOMBIIMX IPOrpaMMy MO (HU3UKE HA YPOBHE CPEIHETO
o01m1ero oOpazoBaHus Ha YIITyOJIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-MBICIIUTEIBHOM.

[MporpaMma mo (pu3MKe BKIIOYACT:

[MpuBonsTCST pe3yabTaThl OCBOCHUS Kypca (U3MKM Ha YyrIyOIEHHOM ypOBHE, B TOM YHUCIIE
IpeaMEeTHBIE Pe3yIbTaThl 10 rogaM 00y4YeHus;

conep:xanue yueoHnoro npeamera «Puznka» no rogam 00ydeHus.

[TporpaMMa 1o Qu3MKe UMEET THITUYHBIA XapakTep W MOXKET HCIIOIb30BATHCS YUUTEIIMHU (PUZUKU
JUTSL COCTaBIICHHSI CBOUX PA0OYHX MPOTPaMM.

IIporpaMMa mno ¢u3MKe HE cO34aeT TBOPYECKMH HMHULMATHBY YUuTelnsl M oOecreyuBaeT
BO3MOKHOCTU ISl peajM3allii Pa3IHMYHBIX METOJMYECKHX MOJXOJ0B K MpENoJaBaHWI0 (U3UKH Ha
yTIyGIEHHOM YpOBHE NMPH YCTOWYMBOM COXPaHEHUH 00s3aTeNIbHONM YacTH CoAepKaHUs Kypca.

dusnka Kak Hayka o HauOojiee OOIIMX 3aKOHAX MPUPOABI, NPEACTABICHHAs B BHUIE CHUCTEMBI
o0yyeHHs MpeaMeTa B IIKOJE, BHOCHT CYLIECTBEHHBI BKJIaJ B 3HAaHUS 00 OKpYXKarolem
mupe. LllkonbHBIE Kypc (u3nKum — cHUCTEeMOOOpasyrommid Uil €CTECTBEHHO-HAyYHBIX TNPEIMETOB,
MOCKOJIBKY (PU3MYECKUE 3aKOHBI HCXOAAT W3 OCHOB IPOLIECCOB M HAIPABJICHUI, M3Y4aeMBIX XHUMHHU,
Ouosiorny, Quznueckoil reorpadguu W acTpoHoMuH. Vcmonb30BaHME M AaKTHBHOE IPUMEHEHHE
(bu3NUecKuX 3HAHHM, OMpPEICICHHBIX XapakTepoM U OypHOE pa3BUTHE NEPEIOBBIX TEXHOJOTHU B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, TIOJIyUYCHHS HOBBIX MAaTEepUalioB C 3aJaHHBIMH
ycnoBusiMu. M3yueHne GU3UKH BHOCUT OCHOBHOM BKJIQJ B METOJbI €CTECTBEHHO-HAYYHOW KapTHHBI MUpa
oOyyaroerocs, B MeTO/Iax yMEHHH NPUMEHSATh Hay4HbIEe METOJIbI TO3HAHMS TPH BBHITOJTHCHUH WMH
Hay4YHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢HU3MKH Ha YPOBHE CPEAHEr0 00ILIero o0pa3oBaHMs 3a0KEH Psill Ui, KOTophIe
MOYKHO paccMaTpUBaTh KaK HPUHIHMIIBI €T0 TOCTPOCHUSI.

Hoesa xopowa. B cOOTBETCTBUU C €€ KypCOM SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJCPIKUT
MaTepHajbl M3 BCEX DPa3lesioB (PM3MKM, BKIIOYAs BOMNPOCH KaK KIACCHYECKOW, TaK U COBPEMEHHOM
busukn.

Hoen zenepanuzayuu. B cOOTBETCTBUN ¢ MaTepuantaMu Kypca (pu3uku, 00beJUHEHHBIMA BOKPYT
¢dusnueckux Teopuil. Beaymum B Kypce SBISIOTCS TPEACTABICHHS O CTPYKTYPHBIX CIIOSIX MaTepuH,
NPUPOABI U TOJIS.

Hoea cymanumapuzayuu. Ee peanuzanus TpeanojaraeT MCIONb30BaHWE T'yMaHUTApHOTO
noTeHnuana pu3n4eckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOIIECTBA, a TaKKe
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U IKOJIOTMYECKUMH MPOOIEMaMHu.

Hoen npuxnaonou nanpaenennocmu. Kypc ¢usuku Oonee riryOOKOTO YpPOBHS IPEATIONAraet
3HaKOMCTBO C IMUPOKHUM KPYrOM TEXHUYECKUX W TEXHOJOTMYECKHX TEXHOIJIOTHH, W3yYEHHBIX TEOPHH U
Oe3onacHoctu. [Ipu 3TOM WHCcreoBaHUE HA YpPOBHE IPEJCTABICHHH M COBPEMEHHBIX TEXHHUYECKHX
YCTPOUCTB U TEXHOJIOTUH.



Hoesn rxonozuzayuu peannsyercs MOCPEICTBOM BHECCHHUS SIIEMEHTOB CO/ICPKAHUS, TIOCBSIIEHHBIX
9KOJIOTUYECKUM Ipo0IeMaM COBPEMEHHOCTH, BIMSHHS Pa3BUTHS M TEXHOJOTHI, a Takke 0OCYXKICHUSI
npobJeM pa3yMHOTO MPUPOAOTIONB30BAHMS U 0CO00H 0€30MaCHOCTH.

OcBoeHre coAepkaHUsi MPOrpaMMbl 1O (HU3MKE AOJDKHO OBITH IMOCTPOCHO IO MPUHIMIIAM
CHCTEMHO-TBOPUYECKOTO Mozaxoxa. [l ocymecTBIeHUsT (U3MYECKOTO BO3ACHCTBHUS A3TH MPEISATCTBUS
OCHOBAHBI Ha UCIIOJIb30BAaHUU CAMOCTOSITEIIFHOTO YKCIIEPUMEHTA B KAUECTBE MTOCTOSHHO CYIIECTBYIOLIETO
¢akTopa 3KoHOMHUYECKOTO Mporecca. s Gosee riryOOKOro ypoBHsI — 3TO CHCTEMa CaMOCTOSITEIIHLHOTO
y4eOHOTO DSKCIIEpUMEHTa, BKIIOYaromas (poHTAIbHbIE Y4eOHBIE OINBITHI NMPH H3YYCHUH HOBOTO
Marepuana, 1a00paTOpHBIX PadOT M MPAKTHIECKON padoThL. [Ipr TOM BO3MOXKHEI /1Ba IyTH pean3aluu
NPaKTUYECKOW MpaKkTHKH. B mepBoMm ciydae 3To mpaktukyercs nubo B konue 10 m 11 kmaccos, n1ubo
MoCJIe TIEPBOTO M BTOPOTO MOJYTOAUS B KaXKIOM M3 3THX KJIaccoB. BTopoii cmocod — 370 mpakTUKyeMast
UHTETpanys padoT B CHCTEMY JTa0OpaTOPHBIX padOT, KOTOpas YYMTHIBAETCS B IIPOIECCE H3YyYCHUS
paszaena (temsl). [Ipu 3ToM o paboTamMu MPaKTUKYETCs] CaMOCTOSATENFHOE HCCIIECAOBaHHE,

B nporpamme no ¢usmke cucTeMbl y4eOHOTO SKCIEPHUMEHTa, JTaOOpaTOPHBIX PadOT U MPAKTHKH
IPOBOJUTCS €IUHBIM IepedHeM. BBIOOp TeMaTHKH Ui ATUX BHIOB YYEOHBIX INMPAKTHYECKHX pabOT
OCYIIECTBISIETCSI B paMKax 0Opa30BaTENbHOTO IpOIecca Ha OCHOBE BHYTPEHHETO IUIAHUPOBAHHSA WU
ocHamieHust kabuHetoB (usuku. [Ipm 3ToM 00ydYeHHH BIAJICHUIO OXPAaHOW HCIONB3YIOTCS METO/BI
OpSMBIX ¥ JIOTIOJHUTENBHBIX W3MEPEHHUH, WCCIEAOBAHUE 3aBUCHMOCTEH (H3NYECKHX BEIHMYHH U
MIOCTaHOBKA OTIBITA B PAMKax MPE/JI0KEHHBIX THITOTES.

Boinblioe BHUMaHME ylenseTcsl pEIICHHIO pacu€THBIX M KaueCTBEHHBIX 3anau. Eciam s pacuéra
MPUOPUTETOM 3ajad SIBISIOTCS 33/1a4d C SBHO 3aJaHHOW M HESBHO 3aJaHHOW (U3UYECKOW MOJEIBIO,
MOXKHO TIPUMEHSATh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paseia Kypca, Tak U
WUHTETpUpYs PUMEHEHNE 3HAaHUI U3 pasHbIX pa3zaeioB. i momoOHBIX 3a/a4 MPHOPUTETOM SIBISIOTCS
3a7laHus 10 0OBACHEHUIO/TPEICKa3aHUI0 MPOTEKaHUs (PU3MUSCKUX SBJICHHUI U MPOIIECCOB B OKPY KaroIIeH
KHM3HU, TpeOyromue BbIOOpa (U3MYECKHX MOJENEH Uil CUTyalWid NpaKTUKO-OPUEHTHPOBAHHOTO
Xapakrepa.

B cootBerctBun ¢ TtpedoBanusmu @I'OC COO k MaTepHaabHO-TEXHHUESCKOMY OO0CCIICUCHHIO
npouecca Kypca (U3MKU YriayOJIeHHOTO ypOBHS Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUS JOKHO
M3y4aThCs B YCIOBHAX NPEIMETHOTO KaOmHera. B xabwnHere (GU3WKH IOKHO OBITH HEOOXOAMMOE
nabopaTtopHoe 00OpyAOBaHME IUISL BHIMOJHEHHUS, MPEIYCMOTPEHHOE MPOrpamMMoil mo (u3nke y4eOHBIX
OTIBITOB, J1a0OPAaTOPHBIX PA0OT M MPAKTHUECKUX paboT, a TAKXKe JEMOHCTPAIIIOHHOE 000py/J0BaHUE.

JleMOHCTpaioHHOE 000pY/IOBaHHE COOTBETCTBYET NPHHIMITY MUHHMAIBHOH JOCTATOYHOCTH U
o0ecrieunBaeT IOCTAHOBKY KJIACCHYECKOW IMPOrpaMMbI 10 (U3HMKE KIFOYEBBIX JIEMOHCTPALMHA JUIS
UCCIIEIOBaHUS N3y4aeMbIX HAIMPaBJICHUH H MPOIECCOB, IMIIMPUIECKUX U (DyHJAMEHTAIBbHBIX 3aKOHOB, HX
TEeXHHYECKUX TIPUMEHEHHH.

JlaboparopHoe oOopynoBaHWE I YYEOHBIX TIPAKTUYECKHX paboT Qopmupyercs B BHIE
TEMaTU4YeCKUX KOMIUIEKTOB M KOHTPOJMPYETCS B pacdeTe OJHOrO KOMIUIEKTa Ha JIByX
oOyyaromuxcs. TemaTuiecKkue KOMIUIEKTHI JJa00paTOPHOTO 000PYAOBaHHS JIOJKHBI OBITh MOCTPOSHBI Ha
KOMIUIEKCHBIX CTAaHAAPTHBIX M HU(POBBIX MPHOOPAX, a TAKKE KOMITBIOTEPHBIX N3MEPHTEIBHBIX CUCTEMAX
B BUJIe IM(POBBIX TabopaTopuil.

OCHOBHBIMH TTPEJCTABUTEISIMHA (PU3UKH, U3yUaAIOIIUMK o0l1ee 00pa3zoBaHue, SBISIOTCS:

HOJICP’)KUBAET HHTEPEC U CTPEMIICHHE O0YJarOIUXCs K HAYyYHOMY W3yUYESHHUIO ITPUPOJIBI, PA3BHTHIO
UX MHTEJUICKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pasBUTHE TPEACTABICHUI O HAYYHBIX METOJAaX TO3HAHWS W YIpaBlieHHE HCCIIEA0BATEIbCKUM
OTHOILICHHEM K TIPUPOIHBIM SIBJICHUSIM;

METO/bI HAYYHOTO MUPOBO33PEHHS KaK Pe3yJIbTaT U3y4eHHUs] OCHOB MaTepuH M (yHAaMEHTaIbHBIX
SIBTICHUN (DM3HKH;

METO/BI YMEHHH OOBSICHSIOT SIBJICHUS C MCIONb30BaHWEM (U3MUECKUX 3HAHWHW M HAyYHBIX
JIOKa3aTeIIbCTB;

Npe/ICTaBICHHbIE POJMKH (DU3UKH JUTS Pa3BUTHS IPYTUX BUIOB HAYKH, TEXHUKH U TEXHOJIOTHIA;

pasBUTHE MPEJCTABICHHBIX BO3MOXKHOCTEH o0 Oyaymmx Oyaymux mnpodeccrHoHaTbHBIX
MEPOTPHITHUSIX, BOIIPOCaxX ¢ GU3UKOHU, MOArOTOBKA K JabHEHIIEMy 0OYUYE€HHIO B TOM HalpaBJICHUH.

JocTmwkenne 3TuX Heneil pacCMOTPEHUs CIeAYIONIMX 3a4ad B Ipolecce U3ydeHus: Kypca Gu3nku
Ha ypOBHE CpeIHEeT0 001Iero o0pa3oBaHus:

nproOpeTeHne CUCTEM 3HaHWK 00 oOmMX (PU3NYEeCKUX MPHUHIUIAX, 3aKOHAX, TEOPHSX, BKIIOUYAs
MEXaHHUKY, MOJIEKYJISIPHYIO (QU3UKY, DIIEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOPU3HNKH;



METO/bI YMEHHU MPHUMEHSIIOT TEOPETUYCCKUE 3HAHMS Uil OOBSICHEHUS] (U3MUYECKHX SIBICHUH B
MPHUPO/JIE U IS MIPUHATHS MPAKTUYECKUX PEIICHUHA B TOBCETHEBHON )KU3HH;

OCBOCHHE CIIOCOOOB PEIICHUs pa3IMYHbIX 3a7ay C SIBHO 3aJJaHHON (U3MUECKOW MOJENbIo, 3a/1ad,
OTIPEACISIONINX CAMOCTOSTENBHOE CO3/IaHUE (PH3MUSCKOM MOJETH, aJ[cKBaTHBIX YCJIOBUH 3a7a4u, B TOM
YHCIIe 3a7]a4 MHKEHEPHOTO XapaKTepa,

MOHMMaHWEe (U3NYECKNX OCHOB W COONIOIEHWE JEUCTBUH TEXHHUYECKHX YCTPOHCTB U
TEXHOJIOTHUYCECKUX MTPOIIECCOB, MX OKPYKAIOIICH CpelIbI;

BJIQJICHHE METOJaMH  CaMOCTOSTEIhHOTO IUIAaHHPOBAHWA H  TIPOBEACHUS  (DU3HUECKUX
SKCIIEPUMEHTOB, aHamu3a W (UHAHCOBOW WH(OPMAIMH, OMPEIEICHUS ITOCTOBEPHOCTH MOIYYCHHOTO
pe3yibTaTa;

CO3MaHME YCJIOBUH JUIS pPa3BUTHS YMCHUN MPOEKTHO-UCCIICIOBATCIBCKOM, TBOPUYECKOM
JIeSITeIbHOCTH;

pa3BUTHE HHTEpEca K chepaM NpoeCCHOHAIBHOM JIEITELHOCTH, CBSI3aHHOMN C (PU3HKOM.

B cootBerctBuu ¢ Ttpebdoanusmu GI'OC COO yriayOnéHHBIM ypOBEHb H3YYCHUS Y4EOHOTO
npenvera «®Pu3nKa» Ha YpPOBHE CpENHETO OOmIero o0pa3oBaHUS BBl MpeodpazyeTe OOyJaromInuXCs,
TUTAHAPYS TIPOJOIDKEHIE 00pa30BaHUs 110 CTIEUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPOQIIIS.

Ha w3ydenue ¢usuku (yriayOJI€HHBIM YPOBEHb) Ha YPOBHE CpEIHEro O0Iero o0pa3oBaHUs
otBoautes 340 gaco: B 10 kmacce — 170 gacoB (5 gacoB B Henenro), B 11 ximacce — 170 gacos (5 9acoB B
HEJISITIO).

[Ipemnaraemplii B mporpamMme Habop 10 (U3MKE JTaOOPATOPHBIX M MPAKTUUYCCKUX Pa0OT SABJISACTCS
MPEIMOYTUTEIBLHBIM ISl YUUTEIIs, JICAIONIEr0 BBHIOOp MPOBEACHHUS J1aOOPAaTOPHBIX PadOT M OMbITa C
Y4eTOM WHANBUIYATEHBIX 0COOEHHOCTEH 00yYarommXcsl.

COZIEP)KAHME OBYYEHMA
10 KJIACC
Paznen 1. Hayuynblii MeToA MO3HAHUS IPUPOABI.

Oumsuka — (QyHIamMeHTanpHas Hayka o mnpupoge. Hayunelii MeTon NO3HAaHMS M METOJBI
UCCIIeIOBaHUS (PU3MYECKOTO BO3ACHCTBHSL.

DKCIIepUMEHT U TEOpHsl B TIpoliecce Mo3HaHMsI mpupoabl. HabnroneHune u skcriepuMeHT B Gusuke.

Bo3moxHOCTH M3MepeHus: (U3NYECKUX pa3MepoB (aHAJIOTOBbIE M IHU(POBBIE HW3MEPUTEIHLHBIE
npuOOPbI, KOMITBIOTEPHBIE CEHCOPHBIE CHCTEMBI).

[MorpemHocTs H3MepeHUH GrU3NYeCKUX BeTHYHH (a0CONMIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (PpU3HYECKOTO BO3JACHCTBUS H IPOIECCOB (MarepHaibHas TOYKa, TBEPAOE TEJO
a0COJIIOTHO, MCAJIbHAs >KUAKOCTb, MICANbHBIM Ta3, ToYeuHbIH 3apsn). ['umoresa. @U3HUECKHii 3aKoH,
TPAHULBI €r0 NPUMEHUMOCTH. PU3NUecKas TEOPUsl.

Pons n MecTo u3MKM B COBpEMEHHON HAy4YHOW KapTHHE MHpPA, B MPAKTHUECKOW JESATEIBHOCTH
JIIOJIEN.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomoi, PAKMUKYM.

W3mMepeHne cuiibl TOKa M HANpsSHKEHHUA B LEMH MOCTOSHHOTO TOKA C IOMOIIbIO CTaHIAPTHBIX H
UQPOBBIX U3IMEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1(ppoBoii madoparopueii o ¢pusuke. [Ipumepsl n3mMepenunii prsndeckux BEIUIUH C
MTOMOIIIbIO KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanunka.

Tema 1. Kunemamuxa.

Mexannueckoe ABMkeHUE. OTHOCUTENBHOCTh MEXaHUYECKOTO JABMKEHNA. CUCTeEMa oTcUeTa.

[Ipsimast u oOpaTHas 337291 MEXaHUKU.

Pannyc-BexkTop MarepuanbHON TOUKH, €T0 MIPOEKIMU Ha CUCTEMBI KOOpAUHAT. TpaekTopusl.

[lepemerienne, CKOPOCTh (CpeAHssE CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE MaTepHaIbHBIX
TOYEK, UX MPOEKIINU Ha OCH CUCTEMBI KoopauHat. CIo)KeHHe epeMeIeHnid U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOpDEHHOE TMPAMOJIMHEHHOE JBM)KEHHE. 3aBUCHMOCTh KOOpJMHAT,
CKOPOCTH, YCKOPEHHsI U IIyTH MaTepHUalbHBIX TOUEK OT BPEMEHHU U UX Tpa(uKOB.

CBobonHoe maneHue. Yckopenue cBoOOOJHOro najaeHus. JBmxeHne tena, OpOLUIEHHOTO MO/ YIJIOM
K TOPU30HTY. 3aBUCUMOCTh KOOPJAWHAT, CKOPOCTH W YCKOPEHHS MaTepUaNbHBIX TOYEK OT BPEMEHH U UX
rpauKoB.

KpuonuneitHoe nBrxkeHHE. J[BIJKEHHE MaTEpUAIbHOM TOYKM IO OKpPY)KHOCTH. YTJIOBas |
nrHEHHas ckopoctb. [lepron u nepuon obpanienus. LlenrpocTpemurensHoe (HOpMaNbHOE), KacaTelIbHOe
(TaHTEHIIMATBFHOE) U MOJIHOE YCKOPEHHE MaTepHalbHBIX TOYEK.



TexHHYeCKHE yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIMIOMETp, IBWKCHUE OKPYKaIOIEH
Cpezibl, IeNHbIe, HIecTepEHYAThIe M PEMEHHBIC TTEPeIad, CKOPOCTHBIE TH(THI.

Hemoncmpayuu.

Mopenb cucTeMBbl 0TCUETA, WIUTFOCTPALNS KHHEMATUYECKUX XapaKTEPUCTHUK IBUKEHMUSL.

CriocoOHOCTH HCCIeNOBaHUS IBUKEHUI.

Nmmroctpanys MpenenbHOro Nepexona U U3MEPEHNsT MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue ACHCTBHI C UCTIONB30BAaHUEM OPUEHTHPOB.

ITanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue 3a aBmxeHneM Tesia, OpOIIEHHOTO O[] YIJIOM K TOPU30HTY ¥ TOPU30HTAJIBHO.

YipaBieHue CKOpOCThIO IIPU ABHKEHUH 110 OKPY’KHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOpOCTH B KOpoOKe mepenay.

CpaBHeHHe MyTel, TPaeKTOPUH, CKOPOCTEN ABMKEHUS OIHOTO U TOTO XK€ TEa B Pa3HbIX CIOXKHBIX
oTyeTax.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

N3y4eHne HepaBHOMEPHOTO JBMKECHHS C LIEIIBIO ONIPENEICHHUS MTHOBEHHOW CKOPOCTH.

W3mepenne yCKOpeHUs NpH MNPSIMOJIMHEHWHOM PpaBHOYCKOPEHHOM [BIDKCHHH IO HAKJIOHHON
TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BpEMEHH NTPH PaBHOYCKOPEHHOM JBH>KECHUH.

Nsmepenne yckopeHHs CBOOOMHOTO TaACHHA (PEKOMEHIOBAHO HWCIIONB30BaHUE IU(POBOI
nabopaTopun).

W3yuyenne JOBWKEHHWsI Tela, OpPOIIEHHOTO TOpPW3OHTaNbHO. [IpoBepka THIOTE3 O MpAMOU
3aBUCHUMOCTH B 3aBUCHMOCTH M€Ky JAIBHOCTBIO MOJIETA U HAYAIIbHOW CKOPOCTBIO TENa.

N3ydenue nBUKEHUS Teja 10 OKPYKHOCTHU C MOCTOSHHON IO MOJTYJTIO CKOPOCTH.

N3zyuurte neproa oOpamieHnsi KOHUYECKOTO MasiTHUKA IO €ro mapaMeTpam.

Tema 2. lunamuxa.

IlepBbiii 3axkoH HeroToHa. UHepuuanbHble  cucTeMbl  OTCY€Ta. [I[pUHIMI  OTHOCHTEIBHOCTH
INamunen. HennepunanbHble cucTeMbl 0TCUETa (OIIpeieieHre, IPUMEpHI).

Macca tena. Cuna. [IpuHIun cyneprno3sunuu Cul.

Bropoii 3akoH HeloTOHA A7151 MaTEpHATIBHBIX TOYEK.

Tpetuii 3axkoH HproTOHA 17151 MaTEpHUAIIbHBIX TOYEK 3PEHHUS.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJEHTHOCTh T'PAaBUTAIIMOHHON M MHEPTHOM MacChl.

Cuna TsbxecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOAHOrO TMAAEHHUSI C BBICOTHI HAJ IOBEPXHOCTHIO
IUIAHETBl W U3 reorpaduyueckold IMHMPOTHL. J[BmkeHMe HEOSCHBIX TeJl M HMX CIHYTHHKA. 3aKOHBI
Kemnepa. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH 'yka. Bec tena. Bec Tena, qmKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs! CKOJNBXEHUS U cuiia TpeHus oceHbro. Koadduuument
Tperus. Cuja CONPOTHUBICHHUA NPU JBWKEHUH Tella B XUAKOCTH WM B3IJISIE€ 3aBUCUT OT CKOPOCTH
OTHOCHUTEIIFHOTO JBMKEHUSI.

Hasnenue. I'mapocratuueckoe naBnexHue. Cuna Apxumena.

TexHndyeckue  YCTpOHCTBA M TEXHOJOTHYECKHE TIPOLECCHI:  TMOAIIUIHHUKH, JBIKEHHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habmtonenue 3a ABMKEHHEM TeJl B MHEPLUAIBHBIX U HEMHEPLMAIbHBIX YCIOBHUAX OTCUETA.

IIpyuHIMI OTHOCUTENBHOCTH.

[lony4yenne nByx OalIOHOB WM IIapOB Pa3HOM MAacchl OAMHAKOBO C YCKOPEHHEM OTCUeTa
HEUHEPIUAIBHON CUCTEMBI.

CpaBHEHHE paBHOJCHCTBYIOIICH MIPIIIOKEHHON K TEITy CHIIBI C TPOM3BEACHIEM MACCHI TeJla Ha €ro
YCKOPEHHE B MHEPLIUAJILHOM CUCTEME OTCUETA.

PaBeHCTBO cHl, BOBHUKIINX B pe3yNbTaTe B3AUMOJICHCTBHS TEIN.

M3mepenne Macchl 10 B3aNMOACHCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM noabEME U MaJICHUH.

LeHnTpoOeKkHbBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS HEOKUTAHHOCTEH, KAUeHUH U CKOJBKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomol, nPAKNMUKYM.

W3mepenue paBHOAEHCTBYIOIIEH CHIIBI ITPU TIEpEMEIIEHUH OpycKa M0 HAKJIOHHOW TIOCKOCTH.



IIpoBepka rumoTe3s! 0 HE3aBUCHMOCTH BPEMEHH IBMKEHHUSI OpycKa 10 HAKIIOHHOHM TUTOCKOCTH Ha
3aJaHHOM PAaCcCTOSIHUU OT €T0 MACCBhI.

Hccnenopanue 3aBUCUT OT CHIIBI YIPYTOCTH, BOSHUKAIOIIEH B TIPYKUHE U PE3UHOBOM 00pasie, OT
ux nedopMarum.

W3ydeHne cucTeMbl IBUKEHHS TEJN, CBA3H HUTHIO, IEPEKUHYTON Yepe3 JIETKUH OJIOK.

W3mepenne kodduipienTa TpeHUs 1O BEIWYHHE YTIIOBOTO KO3(pQUIMEHTa B 3aBUCUMOCTH OT
F o (N).

Wzyunre nrxeHne Opycka Mo HaKJIIOHHOM IDIOCKOCTH € TIepeMeHHBIM K03 pHUIIeHTOM TpeHusI.

M3yueHue ABUTraTeNbHON HArPY3KU HA Bajly C TPECHHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTtHO TBEpAOE Teno. [locTymarenbHOe U BpamaTelIbHOE ABMKEHUE TBEPAOTO Teina. MoOMeHT
OTHOCHUTENHHO Ccuibl Berpa. [lmedo cuipl. CnokeHrne CWil, TPWIOKEHHBIX K TBEpHOMy Temy. LleHTp
TSXKECTHU Tea.

VYcnoBust paBHOBECHS Tela.

CunpHOe, HeyCTOHYHBOE, 0€3pa3IMIHOe PABHOBECHE.

TexHuueckue ycTpoMcTBA M TEXHOJOTMYECKHE IPOLECCH: KPOHIUTEHWH, CTPOUTEIBHBIM KpaH,
peui€Tyarbie KOHCTPYKLUU.

Jemoncmpayuu.

YcnoBust paBHOBECHSL.

Buns! paBHOBecHs.

Yuenuueckuii 3xkcnepumenm, nabopamopnusie padomoi, NPAKMUKYM.

YcnoBus uccieioBaHusl PaBHOBECHS TBEPAOTO Tela, OeNbIii OCh CMapT.

KoncTpynpoBanue KpoHIITEHHOB U pacuéT CUIIbI yIPYTOCTH.

N3y4yeHue ycToM4MBOCTH TBEPAOIO TENA, JKUBOIIMCHOM IIOIIAIU OIIOP.

Tema 4. 3axonvt coxpanenus ¢ mexanuxe.

NMnynbc MaTepuallbHOM TOYKH, CHUCTEMbl MaTEpHAIbHBIX ToueK. L[EeHTp MaccoBBIX CHCTEM
MaTepHaIbHBIX TOYEK. Teopema o IBMKEHUU IICHTPa Macc.

WMty nbChl CHITBI M UBMEHEHHE UMITYJIbCa TENa.

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOC NBUKEHHE.

MowmeHT uMIyiabca MaTepuanbHON Toukw. [IpeacraBieHne 0 COXpaHEHHM MOMEHTa UMITYJIbCa B
LUEHTPAJIbHBIX MOMISX.

PaboraiiTe ¢ HEOONBITUMHI MOITHOCTSIMH M Ha TIPOCTHIX ycioBusX. ['paduyeckoe mpencraBieHne
pabOTHI CHIIBL.

MoIHoCTb.

Kunerndeckast sHeprusi MaTepuanbHON TOUkH. Teopema 00 COXpaHEHHMM KHHETHYECKON SHEPruu
MaTepHaTbHBIX TOYCK.

[ToTenmmanpHple W HEMOTCHIMANBbHBIC cuibHEIC. [loTeHmanpHas sHeprus. [loTeHmanpHas
SHEprusi ymnpyro AeGpOopMHUpPOBAaHHON MpyXUHBL. lloTeHIMaNbHAs SHEprus Tejla B TPaBUTAIIMOHHOM
nosie. [loTeHnmanbHasl 2HEprusi Teida B TPABUTAIMOHHOM II0JI€ BHEITHETO Imapa (BHYTPH U BHE
mapa). Bropas kocmuueckast ckopocTb. TpeThbsi KocMudecKasi CKOPOCTb.

Cesi3p  pabOTHl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEeM »JHEPTreTHYECKUX CHCTEM Tell. 3aKOH
COXPaHEHUs HKOJIOTMYECKON SHEPTHUU.

Yupyrue u Heynpyrue MpOUCXOIsT.

VYpaBHenue bepHymiu 15 uaeanbHOM KUIKOCTU KaK 3aKOH COXPAHEHUS] XUMUYECKON SHEPTUH.

TexHuueckue ycTpoiicTBa M TEXHOJIOTMUECKHE MPOLECCHL: ABMXKCHHE PAKEThl, BOJOMET, KOMNED,
MPY>KHHHBIH MMUCTOJIET, THPOCKOII, PUTrypHOE KaTaHUE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXPaHEHMs UMITYJIbCa.

PeakTuBHOE IBIKEHUE.

M3mMepennie MOIIIHOCTH CHUIIBI.

W3MmeHeHune 3Hepruu Tema Mpu COBEPIICHCTBE PabOTHI.

B3aumHble sBIeHUS KMHETHMYECKOM M HAJEKHOW PHEPrUM MPHU NEHCTBUU HA TEJNO CHUIIbI, CHUJIBL U
YIPYTOCTH.

CoxpaHeHre SHePTUH ITPU CBOOOHOM IMaJICHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomol, NPAKMUKYM.

N3mepenne nmmysbca Texa Mo TOpMO3HOMY ITyTH.



W3mepenne cuiibl TSITH, CKOPOCTH MOZEITH SJIEKTPOMOOHIIS U CHITBI CHITBI TSTH.

CpaBHEHHE N3MEHEHUS UMITYJIbCa Tella C UMITyJIbCOM CHITBI.

HccnenoBanne coxpaHeHUs! UMITyJIbCa MPU YIPYTOM BHEIIHEM BHJIE.

N3MepeHre KNHETUYECKON 3HEPIuu Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHe n3MeHeHn 0e301acHOM SHEPTUH MPY>KUHBI C pa0OTON CHITBI TPEHHSL.

Omnpenenenre padOTHI CHITBI TPEHHS TIPH JBMKEHHAHN TeJla TI0 HAKIIOHHOW TUIOCKOCTH.

Paznen 3. Moaekyasipaas (pu3nka u TepMOAUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOI MeopUu.

OcCHOBHBIE TIOJOXKEHHUS MOJIeKyIsipHO-KnHeTHdeckoi teopun (MKT), ux skcrmepuMeHTanbHOE
obocHoBanue. nddysus. bpoyHoBckoe nBmkeHHe. BakeH xapakTep IBIKEHHS W B3aMMOJICHCTBHE
yacTUl. Mozenu TBEpJOCTH Ta30B, KUIAKOCTEH M TBEPABIX TeN U OOBSCHEHHE CBOWCTBA BEILECTBA,
JeXamero B OCHOBE JTHUX Mojeneid. Macca #  pasmepsl Mousiekyn  (atomoB). KommaecTBo
BeniecTna. [locrosiHHas ABoraapo.

TemnoBoe otHotenue. TemmnepaTtypa u criocoOwl ee n3mepenust. [lkana remneparypsr Lienscust.

Mogenp uaealbHOrO rasa B MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM: YaCTHLBl Ta3a JBHKYTCS
Xa0THUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MeHaeneeBa—Kianelipona. AGcontoTHas Temreparypa (Ikaia
temnepatrypsl KempBuna). 3akoH JlampToHa. M3omporieccsl B WAEaTbHOM Ta3e C  COJepKaHHEM
BemiecTBa. [ padudeckoe mpencTaBieHne H30MPOIIECCOB: U30TEPMa, H30X0pa, n300apa.

CBsi3p MEXIy JaBJICHHEM WU CpeJHEel KUHEeTHYeCKOW »Hepruel MOCTyNaTeIbHOIO TEIIOBOIO
JIBIKEHHMS MOJIEKYJl HAEalNbHOIO raza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOW TEeOpHuu
HIeaTbHOTO Ta3a).

CBs3p TeMIEpaTypsl TEPMOAMHAMHYECKOM CHUCTEMBI CO CpeaHEH KHHETHYECKOW aKTUBHOCTHIO
IMMOCTYMATCJIbHOI'O TCIJIOBOI'O ABMKCHUA €€ YaCTHULI.

TexHUYEeCKHEe yCTPOWCTBA W TEXHOJOTHYECKHE TIPOIECCH: TEPMOMETp, OapoMeTp, MOlydeHHe
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Monenu ABMKEHHUS YaCTUIl MMEIOT BaXKHOE 3HAUCHHE.

Mopnens OpOyHOBCKOTO BHKEHUSL.

Buneopomnuk ¢ 3anuchio peaqbHOTr0 OpOYHOBCKOTO TBUYKEHHUS.

Hduddyszus xuakocTen.

Mogens onsita lllTepHa.

[IpuTskeHne MOJIEKYII.

Mojienu KpUCTaJUIMYECKUX PEIIETOK.

HaGmronenue u ncciiezjoBaHne H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue mporiecca co3aHusl TEIUIOBOTO PaBHOBECHS MPU TEINIOOOMEHE MEXIy ropsaei u
XOJIOAHON BOJAOH.

Wzydenne w3oTepMuYeckoro Tmporecca (PeKOMEHIOBAaHO  HCIIOJNB30BaHUE  MEIUIIMHCKOM
nabopaTopun).

N3yueHune n30XopHOro mpolecca.

Nzydenune nzobapHOTO MIpoIiecca.

[IpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmoaunamuueckass (TJ]) cuctema. 3ajganue Apyrux YCJIOBHH Uil TEPMOJMHAMHUYECKOU
cucTeMbl. BHeltHue u BHyTpeHHHE MapaMeTpsl. [lapaMeTpbl TEpMOIMHAMUYECKON CUCTEMBI KaK CpEIHNE
BEJIMYMHBI, ONIMCHIBAIOIINE €€ COCTOSIHIE HA MUKPOCKOITMIECKOM YPOBHE.

HyneBoe wHauwamo TepmonnHamMuku. CaMOIIPOM3BONIbHAA — peNlakcalus — TepMOJWHAMHYECKOM
CUCTEMBI K TETIJIOBOMY PaBHOBECHIO.

Mojens ujeanbHOro rasa B TEPMOJMHAMHKE — CHCTEMa YpaBHEHUM: ypaBHeHHWE MeHjeneeBa—
Knaneiipona u Belpak€HUE JIsi BHYTPEHHEW SHEPIHH. Y CIOBHUS NPUMEHEHMsI 3TOH MOJEIM: 3alluTa
OJIOKMPOBKM YacCTHIL, BBICOKAas TeMIlepaTypa. Belpaxkenue i BHYTpeHHEH SHEPrHMHM OJHOATOMHOTO
UJEaTBHOrO Trasa.

KBazucrarnueckue v HECTaTUYECKUE MPOIIECCHI.

OnemMeHTapHas paboTa B TepMOAMHaMuKe. Berunciienue paboTel 1o rpaduky mporecca Ha pV-
JuarpaMme.



Temnonepenaya Kak croco0 W3MEHEHUs] BHYTPEHHEH SHEPTHH TEPMOJUHAMHYECKON CHCTEMBI 0e3
coBepIeHcTBa paboTel. KoHBEKIINS, TEIIOMPOBOAHOCTD, U3ITyICHHUE.

KomnuectBo  Temnotsl. TermmoémkocTs  Tena. YiaenbHass W MOJIApHas — TEIIOEMKOCTb
BellecTBa. YpaBHeHUEe Maiiepa. Y aenpHas TemioTa CropaHus TOMIuBa. Pacuér komuvecTBa TEIIOTH IpU
tertonepenade. [lorsatue 06 agmadbaTHOM MpoIlecce.

IlepBriii 3ak0H TepMoanHaMUKA. BHyTperHss sHeprus. KonmnmuecTBo TemioTsl U paboTa Mephl Kak
M3MEHEHHNE BHYTPEHHEHN SHEpPTrul TEPMOAMHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOIMHAMHUKHU [JIi PAaBHOBECHBIX IIPOLIECCOB: 4YEpEe3 3alaHHOE PAaBHOBECHOE
COCTOSTHHE€ TEPMOJMHAMHYECKON CHCTEMBl MPOXOIUT afwabaTa BHYTPEHHEH CTPYKTYpbhl. AOCOOTHAsS
TeMIeparypa.

Bropoii 3akoH TepMOAMHAMUKH ISl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEPENATh TEMIIOTY
ot Oonee xoJomHOTO Tena kK Oonee HarpeToMy 6e3 mocienoBarensHocTel (Kimaysmyc). Heo6patnmocTts
MIPOLIECCOB.

[Tpuniune! geictBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIT/I. [uxn Kapho.

OKOJIOTMYECKHE AacleKThl HCIIOJNIb30BaHUSl TEIUIOBBIX JBUTarenel. TemmoBoe 3arps3HeHue
OKpYKaIoIlIEe Cpebl.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: XOJOAWIBHUK, KOHIHUIHUOHED,
MU3EIbHBIA M KapOIOpaTOPHBINA NBHTAaTeNh, MapoBas TypOWHA, MONydeHHE CBEPXHU3KUX TeMIIepaTyp,
YTUIU3alUsl  «TEIUIOBBIX»  OTXOJOB C  HCIOJB30BAaHMEM  TEIJIOBOTO  Hacoca,  YTHINM3aLus
OMOOPraHMYECKOTO TOTLIMBA AJIsl IPOU3BOJICTBA «TEILIOBOMY M AIEKTPOIHEPTUH.

Jemoncmpayuu.

H3menenue temneparypsl Ipu aguadbaTH4eckoM pacuIupeHny.

Bo3snymHoe orauso.

CpaBHEHUE YACIBHBIX TEINIOEMKOCTEH BEILIECTB.

CriocoObI N3MEHEHUS BHYTPEHHEH SHEPTeTHKH.

HccnenoBanue aguabaTHOrO Tpoliecca.

KoMmbroTepHbie MOJIETH TEIUIOBBIX ABUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

N3mepeHue ynenbHON TEIIOEMKOCTH.

HccnenoBanue mpoliecca OCTIBAHHS BEIIECTBA.

Hccnenoanne agnabaTHOTO mpoiiecca.

N3yyeHne B3aMMOCBSI3M DHEPreTUKA MEXMOJIEKYJSIPHOIO B3aUMOJEHUCTBHUSI U TEMIIEpaTyphl
30JI0TBIX KUJKOCTEN.

Tema 3. Azpecamnvie cocmoanun eeujecme. Dazoewvle nepexoowvl.

[TapooOpa3oBanue u KoHAeHcanus. Vicmapenne u kuneHue. Y ieibHast TeIUIoTa mapooOpa3oBaHus.

Hacrpimennble W HeHachllleHHbIE Maphl. KadecTBeHHas 3aBHCHMOCTH IUIOTHOCTH M JaBJIEHUS
HACBHIIIEHHOTO Mapa OT TeMIIepaTyphl, X 3aBUCHMOCTh OT 00beMa HACHIIEHHOTO Mapa. 3aBUCHMOCTh
TEMIIEPaTyphl OT AABJICHHUSI )KUJKOCTH.

BrnaskHOCTh BO3yXa. AGCONIOTHAS W OTHOCUTENbHAS BIIAYKHOCTb.

TBépmoe teno. Kpucrannuaeckue u amop(dHbIe Tena. AHU30TPOIIHS CBOICTB
KpucTtayuioB. [InaBnerne u kpuctammu3anus. Y aenpHas Tersiora miasienns. CyOnumanus.

Hedopmanuu tBEpIoro tena. Pactsokenne m cxatue. Caur. Mogyns IOwra. Ilpenen ynpyrux
nedopMaruii.

TemoBoe pacimMpeHue XUIKOCTEH W Tell, 00beMHOe W JIMHEHHOE pacIidpeHue. AHrapMOHHU3M
TEIUIOBBIX KOJIEOaHWH YacTHIl SBJSETCA MPUYMHOW TEIUIOBOTO PACHIMPEHHUs] Tell (Ha KauyeCTBEHHOM
YPOBHE).

[IpeobpazoBanue s3HEprun B (Ha3oBbIX Mepexo/iax.

YpaBHEeHHE TEIUIOBOTO OanaHca.

IToBepxHOCTHOE Harsokenue. Koaddumment BHEIIIHETO HaTspkeHus. Kanuusipaeie
siBjeHud. [{aBiieHue o1 HCKPUBJIEHHON MMOBEPXHOCTH xxuaKocT. Dopmyia Jlamnnaca.

TexHu4Yeckre YCTpPOMCTBA M TEXHOJOTMUYECKHE MPOLECCHI: KUAKUE KPUCTAIUIBI, COBPEMEHHBIE
MaTepHraibl.

Hemoncmpayuu.

TermnoBoe paciiupeHue.

CBoiicTBa HACHIIIEHHBIX HApPOB.

Kunenue. Kunenue npu noHW>KEHHOM JIaBJICHUHU.



M3MepeHue BHEIIHEW CUITbI HATSXKEHHUS.

OnBITH ¢ MBUTBHBIMU TNIEHKAMHU.

CmauuBanue.

KanunnspHsle sBIeHUs.

Mopenn HEHPIOTOHOBCKOU KUAKOCTH.

Bo03MOXHOCTH perynmmpoBaHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U TIIABJIEHHS KPUCTAUIMUECKUX BEIIECTB.

Bunsr aedopmaruii.

Hab6monenune Manbix nedhopMaimid.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKyM.

N3ydeHne BOpocoB UCTIapeHUs! KUAKOCTEN.

M3mepenue yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBOWCTB HACHIIEHHBIX apoOB.

H3mepeHne abCOMOTHOM BIaKHOCTH BO3/yXa U OLIEHKH MACCHI MapOB B TOMEIICHUH.

M3mepenne ko3 duitnenTa BHEITHETO HATSHKCHIS.

Wsmepenne moxymst FOwra.

Hccnenosanue 3aBucuMocTd Aedopmaruy o0pasia oT NpUIIOKEHHON K HEMY CHIIBI.

Pasnen 4. JinexkrpoannHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel M €€ MposABIeHHE. DIEKTPUUECKU 3apsaHuK. [[Ba BHIA 3JIEKTPUUYECKUX
3apsA0B. [IpoBOTHUKY, JUANIEKTPUKH U TOJYNPOBOJHHUKHU. DJIIEMEHTApHBIA MexaHu3M 3apsga. s
COXpaHEHUS 3apsia.

BzaumoneiictBue 3apsiioB. TouHble 3apsiaHbIe yeTpoiicTBa. 3akoH KynoHa.

OnexTpuyeckoe nose. Ero nelicTBue Ha aneKTpuuecKye 3apsiibl.

Hampsoxénnocte  BHemHMX — monieid. [IpoOHenid  3apsan. Jluaum  HanpspkEHHOCTH — OTKPBITBIX
nosiei. OJHOPOAHOE HIEKTPUUECKOE TMOJIE.

IloTeHumanbHOCTD 3JIEKTPOCTATHUECKOTO noJisi. Paznocth MOTEHLIMAJIOB u
HanpsokeHus. [loTeHnmanbHas dSHEprust 3apsna B 3JeKTpocTathdeckoM  moine. [loreHnuansHble
anekTpocTtaTudeckue  Tois. CBs3p  HAMPsHKEHHOCTH  TONST W Pa3sHOCTH — MOTEHIMAIOB IS
3JEKTPOCTATUYECKOr0 MO (KaK BeIyIero, Tak U HHAWBUIYaIbHOTO).

[TpuHIMT CYyNEepo3UITNH SIEKTPUIECKUX TOJIeH.

[Tone Toueunoro 3apsana. [lone pacmupsiercs 3apsbkeHHo chepsl. [lone yBenmmueHHOTO 110 00bEMY
mapa. [lone pacmupsercss 3apspkeHHOW OECKOHEYHOH IUTOCKOCThIO. KapTHHBI NTWHUI HaNpsKEHHOCTH
9TUX TOJIEN U IKBUNIOTEHIIMAIIbHBIX TOBEPXHOCTEM.

[IpoBoHUKH B AJIEKTPOCTATHYECKOM II0JIE. Y CIIOBHE PABHOBECHS 3apsI/IOB.

JIM3IIeKTPUKY B AIEKTPOCTATUIECKOM TojIe. JmaaekTpudeckas MPOHUIIAEMOCTh BEIIIeCTRa.

Konnencarop. D1nekTpoéMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh IJIOCKOT0 KOHIEHCATOPA.

[TapannensHOE coeqnHeHne KOHIeHcaTopoB. [locnenoBarensHOe coeIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JBrxeHune 3apspKEHHON YacTUIBI B JJIEKTPUYECKOM TOJIE.

TexHrudyeckne yCTpOMCTBA ©  TEXHOJOTMYECKHE TIPOILECCHL:  3JEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHIE AIEKTPOIIPHOOPOB, KOHIEHCATOPHI, TeHepaTrop Ban ne ['paada.

Jemoncmpayuu.

YeTpoiCcTBO U IPUHIMI IEHCTBHS AIIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3aPSKEHHBIX HIAPUKOB.

DIEKTPUUYECKOE MOJIE C ABYMS 3apsSKEHHBIMH IJIACTHHAMM.

Monesb aekTpocTatudyeckoro reueparopa (Ban ne 'paada).

IIpoBOIHUKH B 3JIEKTPUYECKOM IOJIE.

OnekTpocTaTuyecKas 3amuTa.

YCTpoHCTBO U JIEWCTBUE KOHJIEHCATOPA MOCTOSHHON U TEPEMEHHON EMKOCTH.

3aBHCHMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIIEHCATOpa OT KBAJpPaTHOW IIIACTHHBI, PACCTOSIHUSA
MEXly HUIMHU U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus OTKIIIOUEHHS IT0JIA 3apsKEHHOTO KOH/IEHCaTopa.

3apsaka u pa3psika KOHASHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padonol, NPAKMUKYM.

OneHka cu1 B3aMOJICHCTBHS 3apsKEHHBIX TEI.



HabGmonenne 3a mpeoOpa3oBaHWEM SHEPTHUU 3apsDKEHHOTO KOHJIIEHCATOpa B JHEPreTHIECKOM
Ka0ee CBETOMOIa.

Nzydenune npoTrekaHus ToKa B LIENH, KOHJEHCATOPA.

Pacnpenenenne pa3HOCTM TOTEHHUANOB (HAMPSHKEHWH) NPH TOCIEAOBAaTEIbHOM COEAMHEHHU
KOHJICHCAaTOPOB.

Hccnenoanne pa3psaa KOHAEHCATOPA Ye€pe3 PE3UCTOpP.

Tema 2. llocmoanustii 00padbomannwlii MOK.

Cuna toxka. [locToSHHBIH TOK.

YcnmoBus MOCTOSTHHOTO BKITFOUeHUs TokKa. Mctounukn Toka. Hanpspkerne U n B/1C E.

3akoH OMa JiIsl y4acTKa HEeMH.

ONEKTPUUYECKOE CONMPOTUBIEHHE. 3aBUCUMOCTh CONPOTUBJIEHHUS HMCXOIAHOTO MPOBOJHHKA OT €ro
JUTHHBI ¥ TUTOIIA ! TIONIEPEYHOTO CeUeHus. Y JeTbHOE COPOTHUBIICHHUE BEIIECTBA.

IlocnenoBarenbHOE, napajuieibHoe, CMEIlIaHHOE COEJITMHEHNE MIPOBOJIHUKOB. Pacuér
pa3BeTBIEHHBIX 3JeKTprueckux ueneil. [Ipasuna Kupxroda.

Pabora Brmtouaer Tok. 3akon [xoyns—JIenma.

Brikimounte Tok. TerioBas MOIITHOCTB, MIpe/IaraeMast Ha pe3ucTope.

OAC W TEXHONOTHH YCTOHYMBOCTH MCTOYHHMKA ToKa. 3akoH OMa s TOJHOW (3aMKHYTOM)
anekTpuuecko uenu. Mcrounuk toka. KopoTkoe 3akinroueHue.

KonpeHncaTtop B memy NOCTOSTHHOTO TOKA.

TexHru4yeckre YCTpPOHCTBA W TEXHOJOTHMUYECKHE TIPOLIECCHl: aMIepMeTp, BOJBTMETpP, peocTar,
CYETYHK DJIEKTPUYECKOM SHEPTUM.

Jemoncmpayuu.

W3mepenwne cuitbl TOKa M HATTPSDKEHUSI.

W3mepeHne 3aBHCHMOCTH CHJIBI TOKa OT HANpsDKEHUS A pe3ucTopa, JIaMIbl HaKaJlWBaHUS U
CBETOJINO/IA.

3aBUCHMOCTH COITPOTHBIICHUS IMIHHAPUIECKUX MPOBOJHUKOB OT JJIWHBI, TTOTIEPEYHOTO CEUSHUS 1
MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT CHJIBI CONTPOTUBIICHUS TOCTOSIHHO TPY HANIPSKEHUU.

IIpsmoe wu3mepenue I[C. KopoTkoe 3amMbplKaHUE TajJbBAHMYECKOIO »JJIEMEHTa M OTKPBITHE
BHYTPEHHETO 3a3€MJICHUSI.

B03M0XKHOCTH HCTOYHHUKOB IOAKIIIoUeHUs Toka, DJC Ha Oarapeiikax.

HccnenoBanne pa3HOCTH IMOTEHIIMAIOB MEXTy MTOIFOCAMHU HCTOYHHUKA TOKA OT CHIJIBI TOKA B TIETIH.

Yuenuueckuii 3xkcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

HccnenoBanne cMemaHHbIX COeIMHEHUH PE3UCTOPOB.

H3mepenwne oT/IeNbHOTO CONPOTHBIIEHUS TIPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT HAIIPSDKEHUS JIJIST HAKAIIMBAHUS JIAMITBL.

YBenuueHue npesena u3MEpeHus amrnepMmerpa (BoJIbTMETPA).

Nzmepenne O/1C u BHYTpeHHUI HCTOYHUK TOKA.

Uccnenopanne 3/IC ranbBaHUYECKOTO JIEMEHTA OT BpEMEHH IMPU KOPOTKOM 3aMBIKAHUU.

HccnenoBanre pa3HOCTH MOTEHIMANIOB MEXY MOMIOCAMHU HCTOYHMKA TOKA OT CHIIBI TOKA B I[ETIH.

HccnenoBanre B 3aBUCUMOCTH OT TOJE€3HON MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

OneKTpuyecKass TPOBOAMMOCTh PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTh TBEPIBIX
METaJIJIOB. 3aBUCHMOCTb COITPOTUBIICHHUA METAJIJIOB OT TeMmepaTypsl. CBEpXIPOBOANMOCTb.

DNeKTpUYecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

IMomynpoBogauku. CoOCTBEHHAS W TpUMECHAs MMPOBOAMMOCTbH IOYIPOBOTHUKOB. CBOWCTBA p—-
nepexofa. [lomynpoBoHIKOBBIE TPUOOPEI.

DIEKTPUIECKUA TOK B AJIEKTPOIUTAX. DIECKTPOIUTHICCKAS TUCCOIMAIHS. DIICKTPOIH3. 3aKOHBI
®dapaes TSt AIEKTPOIIU3A.

DIeKTpUYECKUN TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOATENbHBIN pa3psa. Pasnuunbie BUIbI
CaMOCTOSTENBHOTO pa3psina. MosHus. [Tnasma.

TexHUYeCKHe yCTPOWCTBA M MPAKTHUYECKOE IMPUMEHEHUE: ra3opaspsaHbIe JIAMIIbI, SJIEKTPOHHO-
nmydeBasi TpyOKa, IMOJYNMPOBOJHUKOBBIE MPUOOPHI: JAMOABI, TPAH3UCTOPHI, (OTOIUOJBI, CBETOIUOIBI,
rajibBaHuKa, pahUHUPOBAHKUE MEJIH, BBIIJIABKA, JJIEKTPOHHAS MUKPOCKOITHSI.

Hemoncmpayuu.

3aBUCHMOCTH CONPOTHUBIICHHS METAJLIOB OT TEMIIEPATYPHL.

IIpoBOANMOCTB IMEKTPOITUTOB.



3akoHBI eKTpoan3a Papases.

HckpoBoii pa3psa ¥ MPOBOAMMOCTE BO3/1yXa.

CpaBHeHHUE TPOBOJMUMOCTH METAIJIOB U ITOTYITPOBOJHUKOB.

OmHOCTOPOHHSIS MPOBOJUMOCTD AUOJA.

Yuenuueckuii 3xkcnepumenm, nabopamophsie padomolt, NPAKMUKYM.

Hab6monenue amekrpomsa.

W3mepenue 3apsaa 0IHOBAJICHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COTIPOTUBIICHAS TEPMOPE3NCTOPA OT TEMITEPATYPHI.

CHATHE BOIBT-aMIIEPHOIN XapaKTEPUCTHKH TUOA.

Du3nyecKue NPaKTHKH.

BosMmokHOCTH M3MepeHusi (U3NYECKUX BEJIHYMH C HCHOJIb30BAHMEM aHAJOTOBHIX M IH(POBBIX
W3MEPHUTEIHHBIX TPUOOPOB M KOMIBIOTEPHBIX CEHCOPHBIX CHUCTEM. AOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEIIHOCTH U3MepeHuil huzndeckux pa3mepoB. OLeHKa rpaHuI HOTPEIIHOCTEMH.

[IpoBeneHre IOMONHUTENBHBIX HW3MEPEHHWH, 3aBUCHMBIX HCCICJOBaHUM (U3MUeCKUX JIHII,
MpOBepKa MPEUIOKEHHBIX TUITOTE3 (BBIOOP M3 paboT, ONMMCAHHBIX B TEMAaTHYCCKUX pasfenax «YdeOHBIH
AKCIIEPUMEHT, JJA0OPATOPHEIE pabOTHI, IPAKTHKN).

MesknpenMeTHble CBA3H.

Wzydenne Qusukn yroyonéraHoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C  y4ETOM
COJZIepKATEeNIbHBIX MEXIIPEJAMETHBIX CBSA3€H C KypcamMH MaT€MaTHKH, OMOJIOTHH, XMMHWHU, Teorpaduu U
TEXHOJIOTHIA.

Mesicnpeomemusvle NOHAMUSA, CBA3AHHbBIE C UZYUEHUEM MEM 0008 HAYYHO20 NO3HAHUA: SBIICHHE,
Hay4dHBIH (aKT, TUIOTE3a, W3MEPEHWE BEJIMYWHBI, 3aKOH, TEOpHWs, HaOMIOJeHNE, OSKCIEPUMEHT,
MOJIEIUPOBAHNE, MOAEIb, U3MEPEHHUE, MOTPEUIHOCTh U3MEPEHUM, U3MEPUTENbHBIE IPUOOPHI, U(PPOBAs
naboparopusi.

Mamemamuxka: penieHre cuctembl TodHOe. JIuHelHas (yHKkIMsA, mapaboma, rumepboma, uX
rpapukn W cBoicTBa. TpuroHomeTpudeckre (GYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC,
MPOJIOJDKUTENIFHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI M WX MPOEKIUH HAa OCH KOOPIWHAT,
Ha0Op BEKTOPOB.

buonozus: mexanndeckoe JBIKEHUE B KHUBOU mpupone, Auddy3nus, ocMoc, TETIIOOOMEH JKHUBBIX
OpPraHU3MOB, TEIJIOBOE 3arps3HEHNE OKPYKAIOMIECH Cpebl, YTHIIN3aHs OMOOPTraHNnIeCKOTO TOIUTMBA AJIS
MIPOM3BOJICTBA «TEILUIOBOM» M AJIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKCHUE W KANMJUISIPHBIC SIBICHHS B
MIPHUPOJIE, STEKTPUIECKIE SBICHUS B )XUBOU IIPHUPOJIE.

Xumusa: cTpoeHUe BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJSApHAs Macca,
IMMOJIY4YCHUC HAaHOMATCpHaioB, TCIJIOBLIC CBOIiCTBa TBélebIX TCJI, )KUAKOCTU U Ta3, ) XUAKHUEC KPHUCTAJLIBI,
ANIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs IUCCOIMAINS, TalbBaHUKA, 3IIEKTPOHHAS
MHUKPOCKOITHSI.

T'eozpaghun: BnaxHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHue IBWKCHUI C HCIOJIB30BAHMEM METOJa, Y4EéTa CyXOro M SKHUIKOTO
TPEHHS B TEXHHKE, CTATHUECKUE KOHCTPYKIHUHY (KPOHIITEHH, peIIéTyaThie KOHCTPYKIINH ), UCTIOIh30BAHHE
COXpaHEHUsI MEXaHWKH B MEXaHHKe (THPOCKOI, BOAOEM U ApPYTWE), IBUraTellb BHYTPEHHETO CrOpaHus,
rnapoBas Typ6I/IHa, OBITOBOM XOJOAUIIBbHUK, KOHAUIIUOHEP. , TEXHOJOTMU COBPEMCHHBLIX MAaTCpUalOB, B
TOM 4HCIE HAaHOMATepHalOB, W HAHOTEXHOJOTHH, OJIEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE
ANIEKTPONIPUOOPOB, TA30pa3PSAHBIE JIAMIIBI, TIOIYIPOBOIHUKOBBIC IPUOOPHI, TATHBAHHKA.

11 KJIACC

Pasnen 4. DnekTpoannHaMuka.

Tema 4. Maznummnoe noe.

B3aumopeiicTBue MOCTOSHHBIX MarHUTOB W TNPOBOJHHMKOB C TOKOM. MarHuTHoe moie. Bextop
MarHuTHOW MHAYKIUU. [[pUHIMIT Cynepno3uIMY MAarHUTHBIX NOJIeH. JINHUY MAarHUTHOW MHIYKIUU.

MarauTHelii TIOTIOCHBI MPOBOAHUK C TOKOM (TIPAMOTO IPOBOAHMKA, KATYIIKH M KPYTOBOTO
BuTKa). OnbIT DpcTena.

Cuna Amriepa, ee HalpaBIE€HUE U MOAYJIb.

Cuna Jlopenna, ee HampaBieHHE W MOXYINb. J[BIDKEHHE 3apspKEHHOW YacTHIBI B aTMOC(HEPHOM
MarHuTHoM moe. Padota cumet Jlopentia.

MaruutHoe nosie B BemecTse. PeppoMarHeTHky, napa- U AMaMarHeTHKH.



TexHu4ecKkue ycTpocTBa M TEXHOJIOTMYECKUE MPOLECCHl: NPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IJIEKTPOABUTaTENb SIKOOH, yCKOPUTENH dJI€MEHTAPHBIX YaCTHII.

Hemoncmpayuu.

PrucyHok nMHME HABOOWT MarHUTHOTO IIOJIS IIOJIOCOBOTO M TOAKOBOOOPA3HOTO IOCTOSTHHOTO
MarHuTa.

Hapucyiite nuHUM MarHUTHOM MHAYKLUMH, NOJIA JUIMHHOIO MPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBue AByX IPOBOAHUKOB C TOKOM.

Cuita Amrrepa.

[HeiictBue JlopeHia Ha HOH 3IEKTPOJINTA.

Habmtonenue 3a ABMmKeHHEM My4Ka SIEKTPOHOB B MATHUTHOM II0JIE.

[IpuHIHT AHCTBUS AIEKTPON3ZMEPUTEIHFHOTO MTPHOOpPA MATHUTOAIEKTPHUIECKOI CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

HccnenoBanre MarHuTHOTO OIS TOCTOSHHBIX MarHUTOB.

Hccnenoanue CBOMCTB PeppOMarHeTHKOB.

Hccnenoanue nelcTBUS MOCTOSIHHONO MarHUTa Ha paMKy C TOKOM.

Wzmepenue cunbl AMiiepa.

B 3aBHCUMOCTH OT 00ydeHust Crita AMIIEpHI OT CHIIBI TOKA.

OnpezaeneHre MarHUTHOW MHAYKIUU HA OCHOBE CUJIbI aMIIEPBI.

Tema 5. InekmpomazHumnasn uHOYKUUA.

SIBieHME BNEKTPOMAarHUTHOM HMHAYKIUU. [I0TOK BEKTOPHBIX MarHUTHBIX WHAYKUui. [IpoBona
OJ1C. 3akoH anekTpoMaruutHod uHAykuun dapanes. Buxpepoe snekrpuyeckoe nojie. Toku Dyko.

O/1C nanpasisieTcs B IPOBOJHUK, IPUBOAUTCS B IBUKEHHE MAarHUTHBIM ITOJIEM.

IIpaBuno Jlenna.

WunyktuBHOCTH. KaTylika ~ MHIYKTUBHOCTM B LEOM  MOCTOSIHHOrO  TOKa. SIBieHue
camouHAykiuu. J{C caMOUHIyKIUU.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIeKTPOMarHuTHOE TI0JIE.

TexHuueckue ycTporCTBa U TEXHOJIOTHYECKHE MPOLIECChl: MHAYKIUOHHAS [1€Yb, COJICHOU, 3alUuTa
OT JIEKTPU3ALIMH TeJ NMPHU JIBUKEHUH B MArHUTHOM I0JI€ 3eMIIH.

Hemoncmpayuu.

HaGmroienue 3a siBICHUSME 3JIEKTPOMArHUTHON MHITYKITHH.

Uccnenosanue 3aBucumMoctd UHAYKUUU J/C OT M3MEHEHHUs CKOPOCTU MarHUTHOTO MOTOKA.

ITpaBuno Jlenna.

[lagenne MarHuTa B alIIOMUHHUEBYIO (METHYIO) TPYOKY.

SBneHue caMOMHIYKLIUU.

Uccnenosanne DJIC B 3aBUCHMOCTH OT CaMOMHIYKIIMH OT CKOPOCTH M3MEHEHHS CHUJIBI TOKa B
HETH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanue IBICHUN AIEKTPOMAarHUTHON MHIYKIUH.

Omnpenenenre HHIYKIMY BUXPEBOTO MarHUTHOTO TOJIS.

UccnenoBanue ABIEHUNA CAMOMHAYKIIUH.

COopka MoJIeH AIMEKTPOMAarHUTHOTO TeHEepaTopa.

Paznea 5. Konebanus u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6anbnas cucrema. CBOOO HBIE KOJIEOAHUS.

lapmonmnueckne konebanus. KnHemMaTiHueckoe ¥ JIMHAMHYECKOE OIMHUCAHUE. JHEPreTHIECKOe
OmHCaHue (3aKOH COXPaHEHUs XUMHYECKOHN dHEPTruH). BBIBO AMHAMUYECKOTO OMMCAHUS TAPMOHNYECKIX
KoJIeOaHUH U3 UX PHEPIreTUYECKOT0 U KHHEMAaTHYECKOTO OITMCaHUSL.

Ammuutya u gaza konedanuit. CB3b MEXy aMILTUTYIaMH UCXOJIHOW BEJIMYUHBI C AMIUTUTYIaMH
€e CKOPOCTH M YCKOPEHUSI.

Ilepponq u dwacrora wu3MeHeHws. [leprog  yBenWuyeHHMsT H3MEHEHUS  MAaTEMaTHYECKOTO
MasaTHuUKa. [leproa nepepoiBa MPYKUHHOTO MasTHUKA.

[pemioxkenre o0 3aryxaromux KoieOaHWsIX. BeiHykIeHHbIe KoseObanus. Pesonanc. PezonancHas
KpuBas. MI3mepbTe 3aTyxaHne Ha B PE30HAHCHON KPUBOW. ABTOKOIEOAHMS.

TexHn4yeckue ycTporcTBa M TEXHOIOTMUECKUE TIPOLIECCHl: METPOHOM, Yachl, Ka4elln, My3bIKaJlIbHbIE
WHCTPYMEHTHI, ceiicMorpad.



Hemoncmpayuu.

3anuch OKaYUBAIOLIETO JBHKEHHUS.

Cobaroenne nepuoja He3aBUCUMOCTH MalbIX KojieOaHUH HAarpy3KH Ha HUTH OT pa3MepoB.

HccnenoBanue 3aTyXamoux KoieOaHWH U B 3aBUCUMOCTH OT MIEpUOJa COXpaHEeHHUs KoebaHuil ot
COIIPOTHBIICHMUSL.

HccrnenoBanue BO3IEHCTBHS CHJIBI TSXKECTH HAa MACCUBHOM IPY)XHHE C LENbI0 (OPMUPOBAHMSA
MIPEJICTaBIEHHON UeaTbHON MOJIENH MPYKMHHOTO MasATHUKA.

3aKO0H COXpaHEHHs YHEPTUH IIPY U3MEHEHUH Harpy3Ku Ha OPY>KUHY.

HccnenoBanne BBIHYKICHHBIX H3MEHEHUH.

Habmionenue pesoHanca.

Yuenuueckuii sxcnepumenm, nabopamopusie padomot, npaKmuKym.

W3mepenue nepruoaa konebaHuss HUTSHOTO U NPY>KUHHOTO MasiTHUKOB.

N3yyenue ynydiieHus IBUKCHUS Tela B peKUMe cTaOWIIN3aliK Ha YIIPYToi MoIBECKe.

N3ydeHune nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUM B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUIMTYbI 3aTYXAIOLIMX KOIeOaHUH.

HccnenoBanre BbIHYXIEHHBIX H3MEHEHUH.

Tema 2. Inexmpomazuummusle Koiedanus.

KonebarenpHblit KOHTYp. CBOOOJHBIE JIEKTPOMArHUTHBIE KOJNEOAHUS B MACATBHOM HOBOPOTHOM
koHType. @opmyrna Tomcona. CoenHUTE pacUIMpeHus] KOHAEHcaTopa 3apsaaa ¢ BEIMUYNHON CHIIBI TOKA B
MTOBOPOTHOM KOHTYDE.

3aKOH COXPAHEHUS SHEPTUU B HJI€ATBHOM KOHTYpE.

3aryxarolue IeKTPOMarHuTHbIE KoJieOaHus. BelHyKIeHHbBIE SIeKTPOMAarHUTHBIE KOJICOaHHSI.

[TepemenHsbIil TOK. MOIIHOCTh EPEMEHHOTO TOKA. AMIUIUTYIHASI CUJIa M JIEUCTBYIOIIEE 3HAUCHUE
TOKA U HANIPSDKEHMS P Pa3IngHON (OopMe 3aBUCAT OT HEPEMEHHOIO TOKA OT BPEMEHHU.

CuHyCcOMAANBbHBIA NEpEeMEHHBIA TOK. Pe3UCTOp, KOHAEHCATOP U KATYyIIKa MHAYKTUBHOCTU B LIEMH
CHHYCOMJIaTbHOTO TIEpEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HaNpsKEHUIA.

Wneanbueiii Tpanchopmarop. [IponsBoacTBo, nepenayda u NOoTpedIeHUE IEKTPHUSCKON SHEPTHH.

OKOJIOTMYECKHE PpUCKA TpU  TPOM3BOJACTBE  3IEKTpPOdHEprHH. KyinbTypa  HCIONB30BaHUA
3JIEKTPO’HEPT U B TIOBCEIHEBHOM JKHU3HU.

TexHU4Yeckre yCTPOWCTBA M TEXHOJOTMYECKHE INMPOILECCHI: TEXHOJOTHYECKUH 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, TMHHUH 3JIEKTPOIIEPEIauH.

Jemoncmpayuu.

CB00OOIHBIC 3TICKTPOMATHUTHBIE KOJIEOaHUS!.

3aBUCHUMOCTb NEPUOANUYECKON TUHAMHUKHN OT HHAYKTHBHOCTH U EMKOCTH KOHTYpA.

OcuuinorpaMmsl 3J€KTPOMarHUTHBIX KOJIEOaHHH.

I'eneparop He3aTyXaroMMX 3JIEKTPOMArHUTHBIX KOJIeOaHHIA.

Moienb 3MeKTPOMarHUTHOTO TeHepaTopa.

BrinyXaeHHbBIE CHHYCOMIAIBHBIE KOJIEOaHMS.

Pe3ucrop, kaTymika HHAYKTUBHOCTH U KOHAECHCATOP B LIEMH MIEPEMEHHOTO TOKA.

Pe3onaHc mpu mMOCIEAOBAaTENIbHOM COEIUHEHMH pE3HUCTOpa, KaTYHIKM HWHAYKTUBHOCTH H
KOHJEHcaTopa.

Y CTpoHCTBO M MPUHLMI ACHCTBHS TpaHCHOpMaATOPA.

Mojienb TUHUM SJIEKTPOTIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopusie padomsot, npaKmuKym.

OO0yuenue peodpazoBaTes.

HccnenoBanne nepeMeHHOTO TOKa Yepe3 MOCIe0BATENbHO COeAMHEHHBIE KOHIEHCATOP, KaTYIIKy
1 PE3UCTOp.

Habmioenue 31ekTpoMarHuTHOTO pe30HaHca.

UccnenoBanne paboThl HCTOYHUKOB CBETA B IEITH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAaZHUNIHbBLE GOJIHBL.

MexaHHuecKue BOJHBI, YCIOBUS MX pacnpocTpaHeHus. [lonepeunsie u muyimHHBIE BOJHEL [lepuon,
CKOPOCTb PacCIpOCTpaHEHUs U JUIMHA BOJNHBI. CBOWCTBA MEXaHMUYECKUX BOJIH: OTPa)KEHUE, IPEIOMIICHHE,
uHTEepdepeHnus u qudpaxims.

3Byk. CkopocTh 3ByKa. I poMKkoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

IlIymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.



OJeKTpOMarHuTHbIE BOJHBI. Y CIIOBUS CO3AaHUS JIEKTPOMAarHUTHBIX BOJH. B3aumHast opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MpENoMIICHHE, MOIspu3anus, HHTepdepeHuus u
JUQpaKIus.

[Ikana 31eKTpOMarHUTHBIX BOJIH. I[ppuMeHeHne 3/1eKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHUIMITEI pafuOCBA3U U TeNEeBUACHUS. Paqunomokanys.

ONEeKTPOMarHuTHOE 3arpsA3HEHUE OKPYIKaIOLIEN cpesibl.

TexHHYecKHEe yCTpOWCTBA M NPAKTUYECKOE IPHMEHEHHE: MY3bIKIBHBIE MHCTPYMEHTHI, panap,
panuonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus, ynpTpa3ByKkoBas AMarHOCTHKA B TEXHUKE U
MeIMIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE MTONEPEYHBIX U JUIMHHBIX BOJIH.

Konebnercst kak HICTOYHHK 3BYKa.

3aBHCUMOCTb JJTUHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

Habmronenue oTpaskeHus U IPEIOMICHUS] MEXaHUYECKUX BOJIH.

Habmonenue uatepdepenimu 1 nudpakiimy MEXaHHIECKUX BOJTH.

AKYCTHYECKHH PE30HAHC.

CBolicTBa ylIbTpa3ByKa U €r0 IPUMEHEHUE.

HaGmromenue cBsi3u 3ByKa 3ByKa U BEICOTHI TOHA C aMIDIUTYION U YCTOHYHNBOCTHIO.

HccnenoBanrue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, MpPEIOMIICHHE, IOJIApU3aIus,
Judpakius, uHTepQepeHIus.

Oo6napyxeHue HHOPaKPACHOTO U yIBTPa(PHOIETOBOTO U3TYICHUN.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomsot, npaKmMuKym.

N3y4yeHue napaMeTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacpoCTpaHEHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMosMHENWHOE PacIpOCTpPAHEHHWE CBeTa B BHEIIHEW cpene. JIlyd csera. ToyeuHbI MCTOYHUK
CBeTa.

OtpaxkeHne cBeTa. 3aKOHBI ~ OTpakeHUs  cBera. [locTpoeHne w300paxkeHWH B  IUIOCKOM
3epkane. Cepuueckue 3epkana.

IIpenomnenue cBeTa. 3aKOHbI MIPETOMIICHHS cBeTa. AOCONIOTHBIH MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIM  MOKa3aTenb  MpesoMyIeHus. [IoCTOSHCTBO ~ 4acTOTBI  CBETa U
pacrnoioXKeHne JIWHHOW BOJHBI MPH MEPEXOJe MOHOXPOMATHYECKOTO CBETAa 4Yepe3 pas3zien JBYyX
ONTHUYECKUX CPE]I.

Xon nyueii B npusme. Hucnepcust cBeta. CoxxHbIl cocTtaB O6eroro cera. L[Ber.

ITomHoe nccnenoBanne orpaxkenus. [IpenenbHbIN yron MOJIHOTO BHYTPEHHETO OTPaKEHHUS.

Cobupatoniue U paccerBaroniye JUH3bL. ToHKas tuH3a. DOKyCHOE pacCcTOsIHUE M ONTHYECKas Chila
TOHKHX JIMH3. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI MAIEHBKOW C()EePUIECKOM JTUH3BI OT €€ TEOMETPHU U
OTHOCHUTEIILHOTO MTOKA3aTeNs MPEIOMIICHHUS.

DopMya TOHKHX JIMH3. Y BEJINYEHUE, 1aBAEMOE JIMH30M.

Xon nydya OpoWENIIMNA JUH3Y T10J TIPOU3BOJBHBIM VYIJIOM K €€ TJIaBHOM ONTHYECKOU
ocu. [Toctpoenue n300paxeHni TOYEK u OTPE3KOB MPSIMBIX B coOuparommx
U pacCeuBAlOIINX JINH3aX U UX COJEPIKaHUM.

OnTrueckue npubopsl. Pazpemaromniast cnocodHOCTh. ['1a3 kak onTuyeckas cucrema.

[Ipenens! NpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Matepdepenuust cera. KorepeHTHbIE HCTOYHUKHU. YCIIOBHS HaOMIOJCHUS
MaKCUMyMOB ¥ MHUHUMYMOB B  HWHTEPQEpPEHIMOHHOW KapTHHKE W3 JBYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsI KiTacCHUeCKUX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxnus cera. AndpakunonHas pemérka. Y cnoBue HaOI0ICHUS OCHOBHBIX MAaKCUMYMOB IIpU
MaJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKITMOHHYIO PEMIETKY.

Tlonspusanus ceera.

TexHHUECKHE YCTPOHCTBA M TEXHOJOTMYECKUE MPOLECCH: OYKH, Jyla, MEepPHUCKoI, (oToamnmapar,
MHUKPOCKOII, TPOEKLMOHHBIN ammapar, ONTHKa MPOCBETICHHS, BOJOKOHHAS ONTHKA, IU(PPaKLNOHHAS
peléTka.

Hemoncmpayuu.

3aKOHBI OTPaXKEHHsI CBETA.

HccnenoBanne mpeaoMIIeHNs CBETA.



Hab6monenue noaHoro BHyTPEHHETO OTPaKeHUs. MOJIeh CBETOBO/IA.

HccnenoBanne xoa CBETOBBIX ITyYKOB YePE3 TUIOCKOMAPAIIIENbHYIO IIIACTHHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUsI B INH3AX.

Mopenu MUKpPOCKOTIa, TEIeCKOTa.

Hab6monenune naTepdepeHImm cBeTa.

Habmroienne BeTOB TOHKUX TIEHOK.

HabGnronenue mudpakiuu ceera.

Wsyuenne nupakinOHHON PEMIETKH.

Habmonenne nudpakImmoOHHOTO KIIMMATa.

Habmtonenue aucnepcun ceera.

Habmionenue monsipuzamnuu cBera.

[IpumeHeHre TOMAPONIOB IS H3YUSHHSI MEXaHHYECKUX HATIPSDKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

H3mepeHne nokaszaresns NpeIOMIICHHS CTEKJIA.

Uccnenoanne onpenenerns (HOKyCHOTO pacCTOSHUS OT BEIMIECTBA (Ha OCHOBE JKUAKUX JIHH3).

N3mepenne GpoKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JTMH3.

[Mony4enue n3o0pa>keHHs: B CUCTEME U3 IIOCKOTO 3epKajia U JINH3.

[Homydenne n300paxeHns B CUCTEME U3 ABYX JINH3.

KoncTpynpoBanne TenecCKOMMIECKUX CUCTEM.

Hab6nronenne audpakumu, nHTEpPEpeHINN U NOTSIPU3AIUN CBETA.

N3y4yeHue noasipusanuu CBeTa, OTPaXXEHHOIO OT IIOBEPXHOCTH JUAIIEKTPUKA.

Nzydenne nHTEpPEPEHITNN Ta3€PHOTO HIITYICHUS Ha JBYX IIEIIX.

HaGmronenue nucrnepcum.

Hab6nronenue u uccienoBanre T PakIMOHHOTO H3ITyYCHHSI.

W3mepeHne quHbI CBETOBOM BOJHBL.

[Tomydenne n3mydeHus CBETOAMOAA C TIOMOIIBIO0 TUPPAKITMOHHON PEIIETKH.

Pa3nen 6. OCHOBBI OLIECHKH OTHOCHUTEJILHOCTH.

['paHubl IPUMEHUMOCTH KJIACCUYECKOU MeXaHUKHU. [TocTynaTel OLIEHKH OTHOCUTEIBHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHOM nHTepBan. [IpeobpasoBanus Jlopenua. Ycnoue
IIPUYIUHHOCTHU. OTHOCHUTENIHLHOCTD OAHOBPECMCHHOCTH. 33MCIUI€HI/IC BPEMCHU U COKPAIICHUC NJIMHBI.

DHeprust ¥ UMIYJILCHO-PEISITHBUCTCKON YaCTHIIHI.

CBsi3p MacChl C aKTUBHOCTBIO H UMITYJILCOM PEIISITUBUCTCKON YaCTHUIIBI. DHEPTHsI ITOKOSL.

TexHUYeCcKHe yCTPOHUCTBA U TEXHOJIOTHYECKHE TIPOIIECCH: CITyTHUKOBBIE MIPUEMHHKH, YCKOPHUTEIH
3apsA’KCHHBIX YaCTHII.

Y4eHHUeCKUH IKCTIEPUMEHT, JIA00PATOPHEIE PabOThI, IPAKTHKYM.

OnpeneneHne WMITyIbCa W DJHEPTUM  PENSATHBUCTCKUX dYacTwil (1Mo ¢oTorpadusiMm TPEeKOB
3apsS’KCHHBIX YaCTUIl B MArHUTHOM HOHe).

Pasznen 7. KBantoBasi gusuxa.

Tema 1. Kopnyckynapno-601noeoit oyaiusm.

PaBHOBEeCHOE TeIUIOBOE W3NMyueHHE (W3IydeHUE abCOMIOTHO UYEPHOro Tena). 3aKOH CMEIICHUS
Buna. ['unore3a [1nanka o kBaHTax.

®DoToHBI. DHEpPrus U UMITYJIbCHOE (POTOHA.

®otoaddext. Onbitel  A. I'. CroneroBa. 3akonsl ¢orodpdekra. YpaBHeHne OiHIITEHHA 11
doroapdexra. Dotorddexr «Kpacuas rpanumay.

HaBnenne cBera (B 4YacCTHOCTH, cCBeTa Ha aOCOJIOTHO OTCJIEXKHBAIOUIYI0O M  a0COJIIOTHO
oTpakarolyro rnmosepxHoctb). Oneitel I1. H. JleOexnena.

Bomroseie cBoiicTBa wactuil. Bonnsl e bpoiins. [[nmuHa BomH ne bpoins m pa3mepsl obnacteit
JIOKAJIM3alUK JBIKYIIUXCS 4acThil. KopIyCcKy/IsSpHO-BOJHOBOM yanu3M. Judpakius 3JeKTPOHOB Ha
KpHCTaJIax.

Crenundunyeckne n3meperus B Mukpomupe. CooTHOmIEHUs HeonpeaenéHHocTH | eizendepra.

TexHUUecKre YCTPOHCTBA HM TEXHOJIOTHYECKHE TPOLECCH: CHEKTPOMETP, (POTOIIEMEHT,
(doTomaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAs OaTapesi, CBETOIMO/.

Jemoncmpayuu.

®o103(PpPeKT Ha YCTAHOBKY € IMHKOBOM TUIACTHHOM.

HccnenoBanne BOCCTaHOBJICHHUS BHEITHETO OTOIPPEKTa.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIICHHUS MOTYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroanon.



Comneunas 6arapest.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomol, NPAKMUKYM.

Hccnenosanue GoTopesncropa.

N3mepenne nocrosHHON [Lnanka Ha ocHOBe uccienoBanus Gorodddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pE3 CBETOAMO OT HAIIPSHKCHMUSL.

Tema 2. @uzuka amoma.

OMnbITHI 110 MCCIIETOBAHMIO 3apsaa aroma. [InanerapHas Mmojens atoma Pesepdopra.

Iloctymater bopa. Uznydenne u pa3zeneHue (OTOHOB MpH Tepexoie aToMa C OJHOTO YPOBHS
SHEPruu Ha APYTou.

Bunpl ciektpoB. CriekTp ypoBHe# sHepruu aroma BenukoOputanuu.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlasep.

TexHUYEeCKHe YCTPOICTBA U TEXHOJOTHYECKUE IPOIECCH: CTIEKTPANBHBIN aHa N3 (CIIEKTPOCKOM),
na3ep, KBaHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mogpens onsita Pesepdopma.

Habmonenune TMHEHIATHIX CIIEKTPOB.

YCeTpoicTBO U AEMCTBUE CUETUYMKA HOHU3UPYIOIIMX YACTHIL.

OnpezaeneHye JJIMHBI BOJIH JIA3€PHOTO U3JIyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habnronenue nuHeiyaToro Kiumara.

HccnenoBaHnne OTHOCHUTETIBHO PAa3pEKEHHOTO aTOMapHOro BenmukoOpuTaHMM H  HM3MEpEeHHUs
MOCTOSTHHON Punbepra.

Tema 3. Duzuka amomHo20 A0Pa U INEMEeHMAPHBIX YACMUY,.

Hyknounnast monens siapa ['efizenbepra—lBanenko. 3apsn sapa. MaccoBoe yrcio siipa. M30Torsl.

PamnoakTuBHOCTH. Anb(pa-pacman. DIEKTPOHHBIA W MO3UTPOHHBIN  Oera-pacman. ['amma-
U3IIy4YEHHUE.

3aKkOH  pPaJUOAaKTHBHOTO  3apaxkeHMs. PagnoakTuBHBIE  M30TONBl B mpupoze. CBoicTBa
HMOHU3UPYIOUIETO U3Iy4yeHus. MccnenoBanue paauoakTUBHOCTH Ha KUBBIX OpraHu3Max. ECTECTBEHHBIN
¢ou co3nact. JJozumerpusi.

DHeprust CBsA3M HYKJIOHOB B sifipe. Snepubie cuibl. JedekT sapa sapa.

Snepubie coctosinus. [enenue u cuHTe3 sAaep. SnepHbie peakTopbl. [Ipo0sieMbl yrnpaBiseMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJOTUYECKUE ACIIEKThI PA3BUTHS SIICPHOM SHEPIETUKHU.

Mertoapl perucTpay U UCCIACAOBAHMS SJIEMEHTAPHBIX YACTHII.

DyHIaMEHTAIbHbIE  B3auUMOJEHCTBUs. bapuoHbpl, Me30HBl U  JenToHsl. llpencraBinenue o
CranpaptHoil Mogenu. KBapk-rintooHHast MOJENb aIpOHOB.

®uszuka oTkiIoHeHHH CrtannapTHON MoAenu. TéMHas MaTepust U TEMHAsL SHEPTHSL.

EnnHcTBO pr3Hyeckux KapTUH MHUPA.

TexHu4ecKkue yCTpONCTBA U TEXHOJIOTMYECKUE MPOLECCHL: JO3UMETP, KaMepa BuiibcoHa, siepHbIil
peaxTop, TEPMOSICPHBINA PeakTop, aTOMHasi 60M0a, MarHUTHO-pPEe30HAHCHASI TOMOTpagusl.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padonoi, PAKMUKYM.

N3yuute Tpeku yactuil (1o roroBeiM GoTorpadusim).

HccnenoBanne pagunoakTHBHOTO OHAPS C UCTIONH30BAHUEM JI03UMETDA.

Nzydenune n3yueHus OeTa-4acTHIl ATFOMHHUS.

Pa3nen 8. JneMeHTHI ACTPOHOMUM M ACTPO(PUIUKH.

Orarnsl pa3BHUTHUA actpoHoMuu. [Ipuknannoe u MHPOBO33pEHUECKOE 3HAYCHHE
actpoHomud. [Ipumernnmocts Gpu3nku A7 0OBSCHEHUS TPUPOABI OOBEKTOB.

Merto bt ACTPOHOMHYECKUX nccnenoannii. CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIBI,
pasnoTeNEeCKOIbI, BHEATMOC(hepHast aCTpOHOMHSI.

Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bI, IUTAHETHI, UX BUAMMOE ABHKCHHE.

ConHeuHas cuctema.

Comnre. CoHeuHast akTUBHOCTE. McTounmnk sHeprun ComHIa 1 3BE3 .

3BE31BI, WX  OCHOBHBIE  XapaKTEpHUCTHKH. Jlmarpamma  «CHEKTpalbHBIM  Ki1acc  —
CBETUMOCTB». 3BE3/1bI TNIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD «MacCa — CBETUMOCTBY /IS TJIABHBIX
3Be37] IO TocienoBaTenbHOCTH. BHyTpenHee crpoenne 3BE31. CoBpeMeHHBIE TIPEICTABICHUS O
MIPOUCXOXKIEHUH 1 3BOJIONUH COJHIIA 1 3B€311. DTalbl )KU3HU 3BE3/I.

Mneunsiii [lyte — Hama [anaktuxa. [lomoxxenne u gBuxkenue Connna B [Nanmaktuke. Tumbl
ranakTuk. PaguoranakTuku u kBazapel. YEpHbIE IBIPHI B SiAPax TAJAKTHKH.



Bceenennas. Pacmmpenue npoctpancTsa. 3akoH Xao6ia. Pazoeranue rajakTuku. TeopHs BEITHKOTO
B3phIBa. PenukTOBOE M3ITyUeHHe.

MacmrabHast CTpyKTypa Mupa. MeTaraiakTHKa.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue naonwoenus.

HabGmromenust 3a 3BE3AHBIM HebOa HEBOOPYXKEHHBIM TJIa30M C HWCIOJIH30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUH JUIS ONpeseieHus] TON0KEHU HeOECHBIX OOBEKTOB HAa KOHKPETHBIX MECTaX: OCHOBHBIE
co3Be3ausi CeBEpHOTO MONYIIAPHS U IPKUX 3BE3.

Hab6mronenus B reneckore JIyHbl, maHeT, TYMaHHOCTEH 1 3BE3HBIX CKOTUICHUH.

Du3nyecKue NPaKTHKH.

BosMmokHOCTH M3MepeHusi (U3UUECKUX BEIMYMH C HCIONBb30BAaHHEM aHAJOTOBBIX M IU(POBBIX
W3MEPHUTEIHHBIX TPUOOPOB M KOMIBIOTEPHBIX CEHCOPHBIX CHUCTEM. AOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEIIHOCTH U3MepeHuil huzndeckux pa3mepoB. OLeHKa rpaHuI HOTPEIIHOCTEMH.

[lpoBeneHre JOMONHUTENBHBIX HW3MEPEHHH, 3aBUCHMBIX HCCIENOBAaHMH (DU3MUECKUX JIHII,
MpOBepKa MPEUIOKEHHBIX TUITOTE3 (BBIOOP M3 paboT, ONMMCAHHBIX B TEMAaTHUYCCKUX pasfenax «YdeOHBIH
AKCIIEPUMEHT, JJA0OPATOPHEIE pabOTHI, IPAKTHKN).

Odo0maroniee MOBTOPeHHE.

O0o0meHne u cUCTeMaTh3allusl COJepXaHus pa3fenoB Kypca «Mexanuka», «MoJekynspHas
¢u3MKa U TEPMOAMHAMUKAY», «IDJIEKTpoAnHaAMuKay», «KomeOGanus u BONHEB), «OCHOBHI 0OOCHOBAaHHBIX
TEOPHi OTHOCUTENBHOCTY, «KBaHTOBas Pu3ukay, « DIIEMEHTHI aCTPOHOMHUH U acTPODHUIUKIY.

Posib ¢u3MKM U acTPOHOMUM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOHM, COLMANIBHON M 3TUYCCKOU
OCHOBaxX JIESITEFHOCTH YEIOBEKa, POIIb M MECTO (PM3UKH M aCTPOHOMHU B COBPEMEHHOW KapTHHE MUpA,
3HAUYCHUE OIMCATENbHOW HAy4YHOH, CHCTEMAaTHU3UPYIOUIEH, OOBSCHUTENbHOW M NPOTHOCTHYECKOM
¢byHKUMi (HU3NYECKUX TEOpUi, Posib (U3UUECKUX TEOPHI B MPEACTABICHHBIX B (PU3NUECKON KapTHHE
Mupa , MecTo (GU3MYECKMX KapTHH MHpa B OOIMIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAYJHBIX
MPEACTABICHUNA O NPUPOJIE.

Me:knpeaMeTHbIe CBA3H.

Nzydenne Qusukn yriuyOnéHHoro ypoBHs B 11 KjJacce OCYyIIECTBISETCS ¢ y4€TOM
COJIepKaTENbHBIX MEXIPEJAMETHBIX CBA3CH C KypcamMH MaT€MaTHKH, OWOJNOTHH, XMMHH, Teorpaduu U
TEXHOJIOTHIA.

Mesxicnpeomemnule nonamus, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA: SBIICHUE,
Hay4yHBId (akT, TUIOTE3a, W3MEpPEHUE BEJIWYWHBI, 3aKOH, TEOpHWs, HaOIIOJeHNe, OSKCIIEPHMEHT,
MOJIEJIMPOBAaHKE, MOJIETh, U3MEPEHNE, TTOTPENTHOCTh U3MEPEHHH, H3MEPUTENbHbIC MPUOOPHI, U pOoBas
naboparopusi.

Mamemamuka: penieHre cucteMmbl TouHoe. TpuroHoMeTpuyeckue (YHKIMH: CHHYC, KOCHHYC,
TaHTEeHC, KOTAHTeHC, MPOJIOJKUTEIBEHOE TPUTOHOMETPUIECKOE TOXKIECTBO. BEKTOPHI U WX MPOEKINH Ha
ocM KOoopAWHAT, HaOop BeKTOpoB. [IpousBogHbie 3nemeHTapHble (yHKIMU. [Ipu3Haku  momoOus
TPEYroJILHUKOB, ONPe/IeIIeHUE TUIOIAIN TUNIOCKHX (QUTYp 1 00bema Tedl.

buonozus : >nextpuyeckne SBICHHUS B JKMBOH MPHUPOJE, TEPEMEHHBbIC IBIKEHHS B JKHBOU
MIPHUPOJIE, SKOJIOTUYECKHE PHUCKH TMPHU MPOU3BOJACTBE 3JEKTPUUECTBA, JIEKTPOMArHUTHOE 3arpsA3HEHHE
OKpY’KaroIlel CpeJpl, YJIbTPa3ByKOBas [IWAarHOCTHKAa B MEIHUIIMHE, ONTHYECKHE SBIEHHS B JKUBOM
TIPHUPO/IE.

Xumus : CTpoeHUE aTOMOB U MOJEKYJ, KPUCTAIDIMYECKas CTPYKTYpa TBEPABIX TEN, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBINA aHATH3.

T'eozpachua : marnuTHBIE TIONMIOCa 3€MIIM, 3aJIe)KM MAarHUTHBIX Dy, (QOTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, cericMorpad.

Texnonozus : MpuMeHEHUE TIOCTOSHHBIX MArHUTOB, 3JIEKTPOMArHUTOB, dIIEKTpoBUTaTENs KOO,
reHepaTopa NEPEeMEHHOTO TOKa, WHAYKIMOHHON IeYd, JIMHUM SJeKTpornepenad, 3JeKTPOABUTaTEINs,
panapa, paiuonpuéMHIKa, TeJIEBU30Pa, aHTEHHBI, TenedoHa, CBU-neun, ynpTpa3ByKoBOW AMarHOCTUKU
B TEXHHKE, MPOCKIMOHHOTO arrapara, BOJOKOHHOH ONTHKH, COJIHEYHOW OarapeW. , CIyTHUKOBEIC
MPUEMHUKH, SACPHAs SJHEPTETHKA U SKOJIOTUYECKUE aCMIEKTHI €€ Pa3BUTHS.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA30OBAHU A JINMYHOCTHBIE PE3VJIbTATDI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS Kypca mnpeamera «Pu3nKa» AOHKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIUXCs PYKOBOAUTHCS CHOPMHUPOBAHHON BHYTpEHHEH



MO3ULUEH JMYHOCTH, CHCTEMOM LICHHOCTHBIX OpPHEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXACHHIA, COOTBETCTBYIOIINX YCTONYHMBBIX IIEHHOCTHBIX IMO3UIMI POCCHUHUCKOTO OOIIEeCTBa,
IIPOJUICHUS KM3HEHHOI'O OIbITAa M OINbITa JEATENIBHOCTH B IPOLECCE peaTu3aluyd OCHOBHBIX
IPUHLIUIIOB BOCIIUTATEIBHON JAESITEIbHOCTH, B TOM B YaCTHU KOJIMYECTBO:

oOpa3oBaHue:
c(OPMHPOBAHHOCTh T'PAXKITAHCKON MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1eCcTBa;
IPUHATHE TPAJAULHUOHHBIX OOIIEUETIOBEYECKUX T'YMAHUCTHUYECKUX M JAEMOKpPAaTHUYECKHX
IIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTb B HAay4yHBIX HCCJIEIOBAHUAX OOIIECTBA,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;
YMEHHUE B3aMMOJICHCTBOBATh C KOHKPETHBIMH HHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIHSAMU U
Ha3HAYCHUSIMY;
TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU IE€ATEIbHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:
c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHXKCHHUSM POCCHHCKHMX YUYEHBIX B
obsacTu (UMUK U TEXHUKHU.
AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHUSA:
c¢(OpMHUPOBAHHOCTh MOPAJIBHOTO CO3HAHMUSI, STUUECKOI 0 IIOBE/ICHUS;
CHOCOOHOCTh OLEHMBATh CHUTYallUI0O W NPUHUMATh OCO3HAHHBIE PELICHMs, OPHUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B YUEHUYECKON JESITEIbHOCTH;
0CO3HaHME JIMYHOI'0 BKJIaJ1a B IOCTPOEHUE OYYIIEro.
3CTeTHYeCKOe BOCIINTAHME:
JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs O3CTETHKY HAay4YHOI'O TBOPYECTBA, IPUCYILIETO
¢duznyeckoil Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
MHTEpEC K Pa3IMYHbIM cepaM NpoecCHOHATBbHON JESTeIbHOCTH, B TOM YHCJIE MEPEPHIBBI C
Gu3MKOM M TEeXHUKOH, HEOOXOAMMO YYMTHIBATH OCO3HAaHHBIA BbIOOp Oynyuied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;
TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMIO M €amMOOOpa30BaHUIO B oOJacTM (PU3MKH Ha
MPOTSHKEHUU BCEH )KU3HU.
IKOJIOTHYECKOE BOCIINTAHHUE:
c(hOpMUPOBAHHOCTh ~ CBOECOOpPA3HON  KYJNBTYpPBHI, OCO3HAHHE TJIOOAIBHOTO  XapakTepa
HKOJIOTHUECKUX MPobIeMm;
IJIJAHUPOBAHUE U MPOrHO3UPOBAHUE JICUCTBUI B OKPYKAIOIIEW Cpe/ie HA OCHOBE 3HAHWW LieNen
pa3BUTHS YEIIOBEYECTBA;
pacivpeHue OMbITa AEITeIbHOCTH JIPYroi HaIllPpaBJI€HHOCTH HAa OCHOBE CYIIECTBYIOIINX 3HAHUM
1o (usuke.
LHEHHOCTH HAYYHOI0 MO3HAHHUS:
c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COBPEMEHHBIN B3Il HA pa3BUTHE GU3NUECKOI HAyKH;
OCO3HAaHHE I[IEHHOCTEH Hay4yHOW MAEsITeNbHOCTH, TOTOBHOCTh B MPOLECCE H3YYECHUS (HU3HKU
M3y4aTh MPOEKTHYIO U UCCIIEA0BATENBCKYIO 1E€ATEIbHOCT NHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEAMETPHBIE PE3YJIBTATDI

H03HaBaTeJII)Hble yHI/[Bepca.Hl)Hl)le TEXHOJIOI'NYECCKHUEC I[eﬁCTBHﬂ

ba3oBble JJjoruyeckue AeMcTBUA:

CaMOCTOSITEIbHO  C(OPMYJIMPOBAaTh M  aKTyallM3UpOBaTh MPOOJIEMy, pacCMOTPETh €€
BCECTOPOHHE;

ONPEAEIIATh LENU EITEIbHOCTH, 33/1aBaTh MapaMeTPhl U OLIEHUBATh UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3UYECKUX SBICHUSX;



PazpaGorate muiaH pemeHuss npoOiaeM ¢ Y4ETOM aHajau3a COCTOSHUS MaTEpUAIBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE pPE3yJIbTATOB JEHCTBHH,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPDJMHUPOBaTb U  BBIIOJHATE pPAabOTy B  YCIOBUSAX pEAIbHOrO, BUPTYaJbHOIO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX POOIEeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KIIIOYEBBIMU MTOHATUAMHU U METOAaMU (U3NYECKOI HayKH;
o0iajaHue HaBBIKAMU Y4eOHO-MCCIIEAOBATENLCKOM W MPOCKTHOH JEATETbHOCTH B 00JacTu
(Gu3uKH, CIOCOOHOCTH U TOTOBHOCTH K CaMOCTOSITEIbHOMY HOUCKY METOJOB pEIIeHUs 3a7ay
($U3UIeCKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHbIX METOI0B TIO3HAHMS,

BJAJeJIEl] CXEMbl JESITEIbHOCTH II0 IOJYYEHUI0 HOBBIX 3HaHUM, MX MpeoOpa3oBaHMs,
npeoOpa3oBaHusl M MPUMEHEHUS B PA3UYHBIX HAYYHBIX 0OBEKTaX, B TOM YHCJIE IPU CO3JaHUU
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a/ady, BbIIBUraTb THIIOTE3Y
peleHusl ee, HaXOIUTb AapryMEHTBhl JUIsl JIOKa3aTeIbCTBA CBOMX YTBEP)KICHMH, 3a7aBaTh
napaMmeTpsl U KpUTEPUI pelIeHus;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJA€ pEIIeHUs 3aJayd  pe3ylbTaThl, OLIEHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POpMyIUpoBaTh COOCTBEHHbIE 3aJjaud B 0Opa30BaTENbHON JEATEIBHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKY;

JlaTh OLIEHKY HOBOW CUTYyalluu, OLIEHUTh IPUOOPETEHHBIH OIBIT;

YMETb NIEPEHOCUTh 3HAaHUS N0 (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACIATENbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PETHOHOB CYOBEKTOB;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE MOAX0bl U PELICHHUS;

CTaBUTb NPOOJIEMBI U 33J]auHl, JJOIyCKasl albTePHATUBHBIE PEIICHUS.

Padora ¢ undpopmanmeii:

BJIaJICTh HaBBIKAMU MOJYyYEHHUs MH()OPMALIMOHHOTO CO/IEPKAaHUs U3 UCTOUYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO M3y4aTh IOMCK, aHAJIW3, CHUCTEMAaTH3allMI0 U HMHTEPHpPETalu0 MHPOpMaLuu
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

OLICHUTH JOCTOBEPHOCTHh UH(OpMAaIINH;

UCIOJIb30BaTh CPEJCTBA MH(POPMALMOHHBIX U KOMMYHUKALMOHHBIX TE€XHOJIOTHH Ui pelieHus
KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COONIOJEHHEM TpeOOoBaHUI
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHNs, MPAaBOBbIX M ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl MAaTEpUAIBHOTO COJAEp)KaHWs B pa3IMuHBIX (QopMaTax ¢ yKa3aHHEM
Ha3Ha4YeHUs] UHPOPMAIIMU U OTKJIIOYATh MX, BHIOMpAs ONTHUMAaJbHYIO (OpMYy IPEICTaBICHUS U
BU3YaIU3al1H.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe TEXHOJIOTHYeCKHE AeliCTBUA:

U3Yy4UTh OOLIEHNHE Ha ypoKaX (PU3UKU M BO BHEYPOUHOM JESITEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIIUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHMMATh U UCTOIb30BaTh MPEUMYILECTBA KOMaHIHON U HHIMBUAYAIbHON pabOThI;

BBIOEPUTE TEMbI U METOJIbI ICHCTBUN YUACTHUKOB C yYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaXK0r0 4JIeHa KOJIJICKTUBA;

COBMECTHAs JEATEIBbHOCTb, OpraHU3alys U KOOpAMHALMS JEHCTBUI IO €€ OCYIIECTBICHHIO:
COCTaBUTH IUIaH JNEWUCTBUH, 3amucaTh JAEUCTBUS C YUYETOM LieJe MOMX YYaCTHHUKOB, OOCYIUTh
pe3ysbTaThl, IPUHATH COBMECTHYIO paboTy;

OLICHUTh Ka4yeCTBO CBOETO BKJIaJla M KOMaHJbl KaXJOro yYaCTHHKA B OOIIMX pe3ysbTaTax Io
pa3pabOoTaHHBIM KPUTEPHUSIM;



npejiaraTh HOBBIE MPOEKTHI, OLEHUBaTh HAEW C TMO3WLIUU HOBHU3HBL, OPUTHHAIBLHOCTH,
MPAKTUYECKOW HHHOBALINH;

W3yuaiiTe MO3UTUBHOE CTPATETHMYECKOE TIOBEIECHUE B pPAa3jMYHBIX YCTPOMCTBAaX, BKIIOYas
KPEaTHBHOCTh U BOOOPaXEHHE, YTOOBI OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIEe TEXHOJIOTHYECKHe el CTBUS

Camoopranusaunus:

CaMOCTOSITENIbHO M3y4YaTh MO3HABATEJIbHYIO JESITENbHOCTh B 00JacTU (PU3MKU U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYIIUPOBATH COOCTBEHHEBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBUTh IIJIaH pEIIeHUs pacy€THBIX U KAdyeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TPAKTHYECKOH paboThl ¢ y4ETOM WMEIOIIUXCS PECYPCOB, €CTECTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JlaTh OLICHKY HOBOW CUTYyaluu;

YTOYHEHHE PaMOK HACTOSIIIETo MpeIMeTa Ha OCHOBE JIMYHOTO [BETA;

JIeNIaTh OCO3HAHHBIM BBIOOP, ApPTYMEHTHpPOBATh €ro, Oparh Ha ceOsS OTBETCTBEHHOCTHh 3a
pelieHue;

OIICHUTH MTPHOOPETECHHBIN OIIBIT;

ObecnieunBath (opmupoBaHue U oOecredyeHue SPYAUIH B 001acTH (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JaBaTb OLCHKY HOBOH CHUTyallul, BHOCUTHb KOPPEKTUBBI B HACATCIBHOCTb, OLUCHHWBATH COOTBETCTBUEC
Pe3ynbTaTOB JEHCTBUSAM JIUL;

BJIQJICTh HABBIKAMM II03HABATCIILHOM peIeKCMM KaK OCO3HAHUS IMPOMCXOIANIMX JACHCTBUH U
MBICJIMTEIIBHBIX IPOLECCOB, UX PE3YJIbBTATOB U OCHOBaHI/Iﬁ;

WCTIOJIb30BaTh MPUEMBI peIIEKCUH ISl OLICHKH, BBIOOpa CUTYallul BEPHOTO PELICHUS;

YMETh OLCHHUBATh PUCKHU U CBOCBPEMEHHO IIPUHUMATL PCHICHUS 110 UX CHUKCHUIO,

MOTHBBI IPUHATUS U APTYMEHTHI APYTUX [IPU aHAJIU3E PE3YNbTATOB AEATEILHOCTH;

IIpUHUMATDH ce6$[, IIOHHMasi CBOM HEAOCTAaTKH U JOCTOMHCTBA,

MOTUBBI IIPUHATHU U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyIbTaTOB AECATEIBHOCTH;

[Ipu3HaBath CBOE MpaBO W MPABO IPYTHX HA OIIHUOKY.

B nponecce ANOCTUKCHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHA IIPOrpaMMbI I10 (1)I/I3I/IKG AJI1 YPOBHA
cpenHero oOmero o0pa3oBaHUS Y  YYalllUXCS COBEPIICHCTBYETCS OSMOIMOHAJIBHBIM HMHTEJUICKT,
mpenoJaraonii ¢copMUPOBaHHOCTD:

CaMOCO3HAaHHEC, BKJIOYAroIice CIIOCOOHOCTH IIOHMMATh CBOE OMOIHUOHAJIBHOC COCTOAHUC, BHIACTH
HaIpaBJicHUE Pa3BUTHS COOCTBEHHOM dMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;
CaMOpPEryjaupoBaHus, BKIIOYAIOMIETO CaMOKOHTPOJIb, YMCHHA IMPUHUMATL OTBETCTBCHHOCTH 3a CBOC
IHOBCACHUC, CIIOCOOHOCTH AAalTUPOBATHCA K OMOITUOHAJIbHBIM U3MCHCHHUAM U FI/I6KOCTI/I, OBITh OTKPBIThIM
HOBBIM,

BHYTPCHHAA MOTHBAlMA, BKIOYarom@as IMmoaxoJ K JOCTUIKCHUIO Heﬂeﬁ n ycnexa, OIITUMHU3M,
WHHUIOHWATHUBHOCTb, YMCHUC HCﬁCTBOBaTB, BbIXO M3 CBOUX BO3M0)KHOCTCI>1;

OMIIATHH, BKJJIKOYaAroIasa CIIOCOOHOCTh IOHHUMATh SMOIUOHAJIBHOC COCTOAHUC JOpPYTIUX, 06pa]l[aTL
BHUMAHUEC Ha €TI0 IIpU O6IlIeHI/II/I, CHOCO6HOCTI) K COYYBCTBHUIO U COINCPCIKUBAHUIO,

COMAJIBHBIC HABBIKH, BKJIIOYAIOUIME BO3MOXHOCTH KOPPEKTHPOBATH OTHOLICHHWA C APYrUMH JIHOAbBMU,
KOHTPOJIMPOBATh, PETYJINPOBATL UHTCPEC U PA3PCIIATh KOH(bHHKTLI.

ITPEJJMETHBIE PE3YJIbTATHI

K oxonuanuto oOyuenust B 10 knaccellpenverHble pe3ynbTaThl Ha YIIIyOJCHHOM YpPOBHE JIOJKHBI
OoTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUH:

MOHUMATh POJIh (PU3UKH B OSKOHOMHUYECKOH, TEXHOJOTHUECKOW, DKOJIOTMUECKOW , COIHMAIBHON W
ITUYECKOM NESITETFHOCTH YEIOBEKa, POIh M MECTO (DM3WKHA B COBPEMEHHOW KapTWHE MHUpa, 3HAUCHIE
OTHCATENBHON, CHCTEMATH3UPYIOIIEH, OOBSICHUTEIBHONH M NPOTHOCTUYECKOW (YHKIUN (QU3NIECKHX
TEOpUH — MEXaHUKH, MOJICKYJISIPHOW QUIMKK M TEPMOJUHAMHKH, POJIb (PH3UUECKMX TEOpUH B
MPEICTABICHUN O PU3NIECKON KapTHHE MHPA;

cOOJIFOIaTh YCIIOBUS COOIIOJIEHUST MoJiesield (DU3MUYECKOro Tela M MPOIECCOB (SIBICHUI): MHEPIMATbHASL
cuctemMa otrcyéra, aOCOJIOTHO TBEPAOE TENO, MaTepuaibHAas TOYKA, PABHOYCKOPEHHOE [BH)KCHUE,
najeHue cBo0OzbI, aOCOMIOTHO ympyras Aedopmarivs, aOCOIIOTHO YIPyroe M aOCOJIIOTHO HEYIPyroe



YCTPONCTBO, MOJICTTH Ta3a, )KUAKOCTH B TBEPIOTO (KPUCTAULTNISCKOTO) Tea. , UIACATBHBIN Ta3, TOUCTHBINA
3apsif], BHEIIHEE MIEKTPUIECKOE T10JIE;

YUUTHIBATh yCIOBUS (TpaHUIlbl, 00JacTH) IPUMEHUMOCTH (PU3NYECKUX PACTEHUH, yUYUTHIBATh BCEOOLIHIA
xapakTep QpyHIaMEHTANbHBIX PACTEHUI 1 OTPaHUUYEHHOCTH Pa3BUTHS YEIIOBEUECTBA;

AHAJM3UPOBATh U OOBACHITH MEXaHUYECKHE IPOLECCHl U SBICHHUS, HCIIOIb3ys OCHOBHBIEC ITOJIOXKEHUS U
3aKOHBl ~MEXAaHUKU  (OTHOCHUTEIBHOCTh  MEXAHWYECKOTO  ABIKEHHS, (OPMyibl  KUHEMAaTHKH
PaBHOYCKOPEHHOTO JIBI)KEHUsI, TpeoOpa3oBanue ['anmunen st CKOPOCTU U ABHXKEHHS, 3aKOHBI HploTOHA,
MIPUHLUIIBI OTHOCUTENBHOCTH ['anmuiien, 3aK0Hbl BCEMHPHOMN TATOTEHMS], 3aKOHBI IOACPKAHNUS HMITYJIbCa
U MEXaHHYECKOW 3HEPIHH, CBs3b). pabOThl C U3MEHEHHEM (M3MUYECKON YHEPIUH, YCIOBHUS PaBHOBECHUS
TBEPAOIO Tena), MpPU 3TOM HCIHOIH30BaTh MATEMAaTHUECKOE BBIPAKEHUE 3aKOHA, NMPUBEIH K YCIOBUAM
NpPUMEHEHUs] PU3MYECKOTO pa3BUTHA: TpeoOpa3oBaHuil ['anuien, BTOpOro u TpeThero 3akoHoB HpioToHa,
COXPAHEHUSI COXPAaHEHMS HMITyJIbCA M TEXHHYECKOW YHEPTHH, 3aKOHA B COBPEMEHHOM TATOTEHUY;
aHaAJTM3UPOBATh OOBICHEHUE U TEIJIOBBIEC MPOLIECCH U SBJICHUS, UCIOIb3Ysl OCHOBHBIE ToJ1oxkeHHst MKT B
U/ICaTbHOM COCTOSIHMM U 3aKOHBI MOJICKYJISIpHOH (PM3MKM M TepMOAWHAMHUKH (CBSI3b JaBIICHHS Taza Co
CpeHE KWHETHYECKOW aKTHBHOCTBIO TEIJIOBOTO IBIJKEHUS M KOHIIEHTPALMEH €ro MOJEKYJ, CBS3b
TEMIIEPATyphl C BEHIECTBOM CO CPEOHEH KHHETHYECKOW JHEPTHEd TEIUIOBOTO JBMKEHUS €r0 YacTHIL,
CBSA3b JIaBJICHMsI MJEAIbHOTO ra3a ¢ KOHIIEHTpalued MOJEKYJl U ero TeMIeparypoil, ypaBHEHHUEM
MenneneeBa—Knaneilpona, nepBbIM 3aKOHOM TEPMOJMHAMUKH, COXPAHCHHEM 3aKOHAa SHEPrUHU B
TEIUIOBBIX MPOLIECCax), IPU 3TOM HCIIOJIB30BaTh MaTeMaTHYeCKOe BBIPAKEHHE ypPaBHEHUS, BeAyllee K
YCIIOBUSIM IPUMEHUMOCTH ypaBHeHus1 MeneneeBa—KnanelipoHa;

AHAJIU3UPOBATL U 00BACHATD QJICKTPUUYCCKHUC SABJICHUA, HUCIOJIb3ysl OCHOBHBLIC ITOJIOKCHUA M 3aKOHbLI
3JIEKTPOAMHAMHUKH (3aKOH COXpaHEHMs 3apsaa, 3akoH KysoHa, HageKHOCTh 3JIEKTPOCTaTHYECKUX HOJIEH,
IMPUHOMUIT CYNICPHO3UIUN IJICKTPUICCKUX HOHCﬁ, IIpy 3TOM YKa3biBasgd YCJIOBHA NMPUMCHHUMOCTH 3aKOHa
Kynona, a Takke mpakTHUeCKH BaKHBIC MpaBWiIa: 3aKOHBI OMa JUIsl y4acTKa LENH U IS 3aMBIKArOIIeH
ANIEKTPUIECKOH 1eny, 3akoH [xoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apazes U1 S71EKTPOIIN3a);
onuceiBas (HU3MYECKHWE MPOLECCHl W SBICHMSA, HUCIOJIbB3YSl H3MEPEHHS: IIEpEeMEIICHHE, CKOPOCTb,
YCKOpEHHe, TelN0 M CHUCTeMBbl Tela, CHUila, MOMEHT, [aBJeHHE CHIJIbI, IOTeHLHUANbHas JHeprus,
KUHETHYeCKasl SJHEPTHsl, MEXaHH4YeCKasl SJHEPTHsl, padoTa CHIIbI, IICHTPOCTPEMHUTEIHLHOE YCKOPEHHUE, CHila
TSDKECTH, CUJIa YNPYTOCTH, CHJIA TPEHHs, CHJIa, SHEPrUsl B3aUMOACHCTBHA Tena ¢ 3emicid BOmMM3u eé
TIOBEPXHOCTH, SHEPTHUs YIIPYToil AehopManny Npy>KUH, KOIUIECTBO TEIUIOTHI, AOCOMIOTHAS TeMIIepaTypa
Tena, paboTa B TEepMOAWHAMUKE, BHYTPEHHsISI JHEPTUsl HJCAaIbHOTO OJHOATOMHOrO rasa, pabora
UACANBHOIO  ra3a, OTHOCHTEIbHAas  BJIAXHOCTh  Bo3ayxa, KIIJI  wupeampHOro  TemiaoBOro
JIBUTATENIS; IEKTPUUECKOE TIOJIE, HAMPSDKEHHOCTH Pa3psAOHOTrO MOJs, HAMPSHKEHHOCTH MOJS TOYEYHOIO
3apsAa WM 3apsDKEHHOTO IIapa B BaKyyMe€ M B JIHAJIGKTPUKE, IMOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
Pa3HOCTb MOTEHIIAIIOB, JEKTPOJABHKYIIAs CHIIa, CHJIa TOKa,

OOBSICHAIOT OCOOCHHOCTU HPOTEKaHUS (PU3MUECKOr0 BO3JEHCTBUS: MEXaHMUECKOE JABHKEHHE, TEIUIOBOE
JBIDKEHHE YaCTHIl BEIECTBa, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE IBIDKEHHE, MU(Qy3usi, cCHapeHus,
KWIIEHWE ¢ KOHJACHCAllus, IUJIaBI€HWE ¥ KpPUCTAJUIM3AlMs, HANpaBJIE€HHOCTh TeIUIONEepeaayy,
UIEKTPU3ALUS Tell, SKBUIOTEHIINATBHOCTh IOBEPXHOCTH 3apsKEHHOTO MTPOBOIHUKA;

MIPOBOJIUTH MCCJICIOBAHUE B 3aBUCHMOCTH OT OJHOW (DU3MUYECKOM MEphbl OT JPYrod C HMCIOJIb30BaHUEM
NPSMBIX U3MEPEHHH, TIPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHPOBATH pe3yibTaThl, TONTYyUYCHHEIC B
3aBUCUMOCTH OT ()M3MYECKOM BENMYMHBI B BHAEorpaduKax ¢ Y4ETOM aOCONIOTHBIX HOTIPEIIHOCTEH
WU3MEPEHNH, AeNaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHNUS;

NIPY TIPOBEICHUM JOTIONHUTEIBHBIX H3MEPEHUH (DU3NUECKUX pa3MepoB, MPH METOJIe U3MEPEHUs Ha ITOM
BBICOTE, OLICHMBAIOT aOCOJIOTHBIE M OTHOCHTEJNbHBIE MOIPEIIHOCTH MPSMBIX M JIOMOJHUTEIBHBIX
WU3MEPEHNH;

IIPOBOJUTH OIIBITHI 110 HpCIIJIO)KCHHOﬁ THUIIOTE3C: IJIaHUPOBAThH OKCIICPUMCEHT, CO6HpaTI)
OKCHICPUMECHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATH ITOJYYECHHBIC PE3YJIbTaThl U ACJIATh BBIBOABI O CTATyCE
MPeI0KEHHOMN TUIIOTE3BI;

coOumojaTk mpaBwia 0€30IacHOTO TpyJa TpPU TPOBEJACHUM WCCIEIOBAaHWH B paMKax Y4eOHOTO
SKCIIEPUMEHTa, TPAKTHYECKOH ¢  yd4eOHO-HCCIEeIOBaTeNIbCKOH H  MPOEKTHOW JACSITENHhHOCTH C
WCIIOJIb30BaHUEM M3MEPHUTENIBHBIX IPHUOOPOB U Ja00paToOpHOro 000pyI0BaHUS;

pemarh pacu€THbIE 3a7auil C SBHO 3aJaHHOW M HESIBHO 3aJJaHHOM (PM3MYECKOH MOJEIbIO: Ha OCHOBAaHUU
aHaJM3a YCJIIOBUH OOOCHOBBIBaTH BHIOOP (DM3MUESCKOW MOJEIH, OTBEYAIOIICH TpeOyeMbIM 3amadam,
MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3NIECKUX TEOPHI IPU UCITOIB30BaHUHT
MaTeMaTHYECKHX METOAOB PELICHMS 3a/1a4, IPOBOJUTH PACcUETHl HA OCHOBAHMHM OOOCHOBAHHBIX JTaHHBIX,
AHAJIIM3UPOBATH PE3YJIbTAThI U KOPPEKTUPOBATHL METO/IbI PECIICHUA C yT-IéTOM IMOJIYUYCHHBIX PE3YJIbTATOB,



pelraTh KaueCTBEHHBIE 33a4H, TPEOYyIoNe MPUMEHEHNS 3HAaHUH 13 pa3sHbIX pa3[enoB Kypca QU3HKH, a
TaKXKe MOJIy4YeHHs 3HaHUM U3 APYTUX IPEAMETOB €CTECTBCHHO-HAYYHOTO IIMKJIA: BBICTPOMKA JIOTHUECKON
LETMOYKH PACCYKIECHHUH C OMIOPOH Ha U3yUEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3HUECKHE SBICHUS;
UCIIOJIb30BaTh TEOPETHYECKHUE 3HAHUS IJ1s1 OOBSICHEHUsSI OCHOBHBIX PE3YJIbTAaTOB PaOOTHl H3MEPHUTEIBHBIX
npruOOpPOB, YCTPOICTB TEXHUYECKUX U TEXHOIOTUIECKUX MPOLIECCOB;

IPUBOIUTH BKJIQJ POCCHUMCKUX W 3apyOEXHBIX YUYCHBIX-(DM3MKOB B DPAa3BUTUE HAYKH, B OOBSCHEHHUE
MIPOLIECCOB OKPY>KAIOILIET0 MHUpPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

AQHAJIM3UPOBATh U OLCHMBATh IIOCIECACTBHS OBITOBOM M IPOM3BOJACTBEHHON MAEATENBHOCTH YEJIOBEKA,
CBSI3aHHOH ¢ (hpr3MYeCKUMU IpoLecCaMt, ¢ TOUKU 3peHHs 0€30IacCHOCTH, NPEACTABICHHOTO O Pa3yMHOM
MIPUPOJIONIONB30BAHNY, @ TaKXe pasyMHOrO pa3BUTHUA JOCTHKEHUM HaykKM M TEXHOJOTHH Ams
JalbHEHIIero pa3BUTHs 00I11eCTBa;

IPUMEHSThH Pa3InYHble METOABI Pa0OTHI ¢ MHPOPMALEH BUPTYaIbHOI'O CONEPKAHUS C UCIIOJIb30BAaHUEM
COBpPEMEHHBIX WH(POPMALUOHHBIX TEXHOJIOTHH, MPH 3TOM HCIOJIb30BATh COBPEMEHHBIE TEXHOJIOTHU IS
WCCIICIOBAHUS, PACHpPOCTPaHEHHsS H BHEAPEHHUs Y4YeOHOH W HAy4YHO-TIOMYJSIPHOW HH(GOpMAaIHY,
CTPYKTYpPUPOBAaHUS U JIOCTOBEPHON uH(OpManuy, MOJYyYEHHOW W3 Pa3IM4YHBIX HCTOYHHKOB,
yIIyOJeHHOro aHanu3a MojgydaeMod HMH(OpMAalMMd U €€ OLEHKH. JJOCTOBEPHOCTh KAaK Ha OCHOBE
CYLIECTBYIOLINX 3HAHWH, TaK M HA OCHOBE aHAJTM3a HCTOYHHKA HH(OopMaIny;

o0ecrieyeHne OpraHM3alMOHHBIX U M03HABATEIbHBIX HABBIKOB CAMOCTOSTEIBHOTO MPHOOPETEHHST HOBBIX
3HAaHUH B IPOLIECCE BHIMOIHEHUS IPOEKTHBIX U Y4eOHO-HCCIIEA0BATEIbCKUX paldoT;

paboTaTh B Tpymme C BBIMTOJHEHHWEM pPa3iIMYHBIX COIHMAJIbHBIX pOJIeH, IJIaHUPOBAaTh paboTy TPYIIIHL,
paloHANIbHO H3MEPATh JAESITEbHOCTh B HECTAaHJAPTHBIX YCIOBUSX, aJIeKBaTHO OILIEHHWBATh BKJIAJ
Ka)XIOT0 yJacTHHKA TPy B PEIICHUE PACCMATPUBAEMBIX MTPOOIEM;

MOTHUBAIMIO K Oyaymield mpoecCHOHAIBHON AEATENFHOCTH 0 CIEIHAIBHOCTAM (PU3UKO-TEXHUUECKOTO
npodus.

K koHiy o0yuenus B 11 knacce npeaMeTHbIE Pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE JOJDKHBI OTPakaTh
c(hopMHPOBaHHOCTH y 00YUJAIONITUXCS YMEHUH:

MOHUMATh POJb (U3UKH B IKOHOMHUECKOW, TEXHOJIOTMYECKOH, COIMaIbHOM M ITUYECKOH OCHOBax
JEeSTeIbHOCTH 4YeJIOBEKa, POJIb M MeCTO (M3MKM B COBPEMEHHOH HaydyHOW KapTHHE MHUpA, DPOJb
ACTPOHOMUH B NMPAKTHYECKOH AEATEIbHOCTH YEIOBEKa U MEPCHEKTHBBI HAYYHO-TEXHUUECKOI0 Pa3BUTH,
3HAUYCHUE ONHMCATENFHON, CHUCTeMaTH3UpyIoUleld, OOBACHUTEIBHOM W MPOTHOCTHYECKOH (QYHKUUI
(bU3NUECKUX TEOpUH — IIMEKTPOJAMHAMEKA, 000CHOBaHUE TEOPHIH OTHOCHTEILHOCTH, KBAaHTOBasl (hU3UKA,
poib (HUBNYECKUX TEOpUH B MPEACTAaBICHUH (PU3MUYECKOH KapTHHBI MHUPA, MECTO (PU3MUYECKHX KapTHH
MHpa B 001IeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABICHUI O IPUPO/IE;

co0JIIOIaTh YCIIOBUSI IPUMEHUMOCTH MoJieNiel (pU3NYeCKHX Tel U IPOLECCOB (SBJICHUN): 3JIEKTPUIECKOe
9JIEKTPUYECKOE M BHEIIHWE MarHUTHbBIE MOJIsI, TADMOHWYECKHUE KOJeOaHMs, MaTeMAaTHUECKUN MasTHUK,
UACaNbHBIA NPYXUHHBIA MasSTHUK, TAPMOHUYECKHE BOJIHBI, HACANBHBIA KOJIe0aTeIbHbI KOHTYP, TOHKAS
JIMH3a, MOZIEIH aToMa, aTOMHOTO /]pa U KBAaHTOBOM MOJIe/IU CBETa;

VUUTHIBATh YCIOBUS (TpaHHUIlbl, 00JaCcTH) IPUMEHUMOCTH (PU3NYECKUX PACTCHUH, yUUTHIBATH BCEOOIIHIA
xapakTep QpyHIaMEeHTaIbHBIX PACTEHUH 1 OTPaHUYEHHOCTD Pa3BUTHS YEJIOBEUECTBA,;

aHAIM3UPOBATh M OOBSACHATH OJIEKTPOMAarHUTHBIE TPOLECCH U SBJIEHHS, HCIONb3YsSd OCHOBHBIE
TIOJIO’KEHHUSI W 3aKOHBI AJIEKTPOJMHAMUKH, a TaK)K€ TEOPETHUECKHE TEOPUH (3aKOH COXpaHEHUs 3apsja,
cuty Amnepsl, cuny JlopeHna, 3aKoH 3JI€KTPOMarHUTHOM MPOBOAMMOCTH, Hpasmio JleH, cBsizp DJC
CaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUYECKOW LIENH CO CKOPOCTBIO M3MEHEHMS CHJIBl TOKA, MOCTYJAThl
000CHOBaHHUS OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJTM3UPOBATh OOBSCHEHWE M KBAHTOBBIC NMPOLECCHl W SIBICHHSA, MCIOJB3Yys MOJOXKEHUS KBAaHTOBOM
¢u3uku (ypaBHeHue DiiHiTeiiHa ans Qotosddekra, mepsblii u BTOpoil mocrtyiarel bopa, mpuHIum
coOumoieHnst HeonpenenéHHocTel [eiizenOepra, 3aKOHbI COXPAaHEHHUS 3apsI0BOI0 M MACCOBOTO YHCIHA U
SHEPTHUH B AJIEPHBIX PEAKINAX, 3aKOH PAIMOAKTHBHOTO SIBICHNU);

OnuchIBasi (PU3NUECKUE MPOLECCHl U ABJICHHUS, HCIIONb3ys BEIMUYMHY: HAMPSKEHHOCTH MO, MOTEHIHAT
3IEKTPOCTATUYECKOTO IO, pa3 MOTEHINAIOB, 3IEKTPOABIKYIAA CHJIA, MHAYKINS MAarHUTHOTO TIOJIA,
MarHUTHBIA TOTOK, CHJIa AMIEpa, WHAYKTUBHOCTb, AJIEKTPOJIBIKYIAS CHJIA CAMOMHAYKIINH, SHEPTHUs
MarHMTHOTO MOJIS POBOJHHUKA C TOKOM, PENIATUBUCTCKUI UMITYJIbC, TOJTHAS SHEPTUs, SHEPTHUS HE3EMHBIX
YacTHll, SHEPTUs U UMITYJILCHOE POTOHA, MAacCOBOE SIAPO U 3apsf sIpa, SHEPTHA CBSI3H AApa;
OOBSICHSIOTCS OCOOCHHOCTH IPOTEKaHUsT (U3MYECKOTO BO3JEHCTBHUS: DIEKTPOMATHWUTHAS WHIYKIIWS,
CaAaMOMHJIKIIMSI, PE30HAHC, WHTEePQEpEeHIUs BOJH, AU(PAKIMSA, JUCIEPCUs, TIOJIHOE H3IIyUeHHE,
¢doroanekrpuueckuir 3pdexr (poroaddexr), anpda- u OGera-pacmaisl saep, raMMa-u3IydeHHE sIep,
(bu3nYecKue MPUHIMITEI CICKTPAILHOTO aHANIN3a U padoTHI Jiazepa. ;



OIlpeJieJIeHNE HaIlpaBIeHUsI NIPOBOJUMOCTH MAarHUTHOI'O IIOJIS IIPOBOJHMKA C TOKOM, CHION Amrmepa U
cusoit Jlopeniia;

MOCTPOHTH U300pakeHNe, CO3aTh Oeble 3epKalia, TOHKYIO JIMH3Y, U OMPEJCTUTh €r0 XapaKTepHUCTHKY;
MPUMEHATh OCHOBOIIOJAraloliie acTPOHOMHYECKHE IOHATHSA, TEOPUH M 3aKOHbI U1 aHaluu3a |
O0BsICHEHHS (PU3MYECKHX IIPOLIECCOB, IPOUCXOMSAIIMX Ha 3BE34aX, B 3BE3AHBIX CpeAax, B
MEXTaJIaKTUYECKOH cpelie; IBIKEeHHE HEOSCHBIX Tel, UMIIEPUH 3BE3M U BCEJICHHOIM;

MPOBOJMTH HUCCIIEAOBAaHHUE 3aBUCUMOCTEH (DU3NYECKUX BETMUMH C UCIIOJIb30BAHUEM HPSMBIX U3MEPEHUH,
OpU 3TOM KOHCTPYHPYS HAcCTpPOHKYy, (HUKCHPOBAaTh pPE3YyJIbTaThl, IIOJYyYEHHbIE B 3aBHCHMOCTH OT
¢bu3nueckol BeJMYMHBI B BUAEOrpaduKax ¢ y4eToM aOCOJIOTHBIX MOTPELIHOCTEH H3MEpPEeHUH, NenaTh
BBIBO/IBI 10 pE3yJIbTaTaM HUCCIIEOBaHHNS;

NpY MPOBEACHUH JAOTIONHUTEIBHBIX H3MEPEHUH (PU3NUECKUX pa3MepOoB, IPH METOJE U3MEPEHHUS Ha TOMH
BBICOTE, OLICHMBAIOT AaOCOIIOTHBIE M OTHOCHUTENIbHBIE IOIPEIIHOCTH MPSIMBIX M JOIOJHHUTEIbHBIX
U3MEPEHUN;

OPOBOAWTH  OMBITHI 10 TPEAJOKECHHOW THIOTe3e: IUIAHUPOBAaTh  OKCIEPHUMEHT, COoOMpaTh
IKCIEPHUMEHTATIBHYIO YCTaHOBKY, aHAJM3UPOBATh IOJIyYEHHBIE PE3yIbTAaThl U JEIaTh BBIBOIBI O CTATYCe
MPEJJI0KEHHOM TUIOTE3HI;

OIMTUCH MOJYUYCHHA METOAOB HAYUYHBIX ACTPOHOMUYCCKUX 3HaHI/II>'I;

coOiromaTe TpaBmia 0€30MacHOTO Tpyda MpH MPOBEACHWH WCCIEAOBaHWH B paMKax ydeOHOTO
OKCMIEPUMEHTa, TMPAKTHYECKOW W y4eOHO-HCCIEeNOBATENbCKOM W TPOEKTHOW MEATENbHOCTH C
UCIIOJIb30BaHUEM M3MEPHUTENBHBIX IPHOOPOB U J1a00PaTOpHOro 000PyIOBAHUS;

PEIINUTh pacuéTHBIC 3a7auu C SIBHO 33JaHHON M HESBHO 3aJaHHON (DU3MUECKON MOJIE/IBbIO: Ha OCHOBaHUU
aHanmM3a yCJOBUI NpPEACTaBUTh (U3MUYECKHE MOZEIH, OCHOBHBIC TPEeOOBaHMA K 3aJadyaM, HPUMEHUTb
(GOopMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIaThl (HU3MYECKHX TEOPHUA NpPU HCIIOIb30BAHUH
MAaTCMAaTHYCCKUX MCTOJOB PCIICHUA 3aaa4, IMPOBECTU pvaéTbI Ha OCHOBaHUH 06OCHOBaHHI>IX JaHHBbIX,
NPOAHAIM3UPOBATh PE3YNbTaTbl M KOPPEKTUPOBaTb METOABI pELICHHS C YYETOM IOJYYECHHBIX
PE3yNbTaTOB,;

pelaTh KaueCcTBEHHBIC 3a/lauu, TpeOyIolIe MPUMEHEHUs 3HAHUI U3 pa3HBIX pa3JiesioB Kypca QU3MKH, a
TaKKe NOJy4YECHUs 3HAHUN U3 JPYIUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPOMKA JIOTHYECKON
LETIOYKH PACCYKIEHHUH C OIIOPOH Ha M3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SBICHUS,;
HCIIOJIb30BAaTh TCOPECTUUYCCKUEC 3HAHUA IJIA O6’I)SICHCHI/I$I OCHOBHBIX PE3YyJIbTATOB pa6OTbI HU3MCPUTCIIbHBIX
MpUOOPOB, YCTPOUCTB TEXHUYECKHUX M TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH BKJIQJ POCCHMCKUX W 3apyOEXHBIX YUYCHBIX-(M3MKOB B Pa3BUTUE HAYKH, B OOBSCHEHHUE
MPOLIECCOB OKPY’KAIOILIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

AHAJIM3UPOBATL W OLCHHBATH ITOCICACTBHUA 6BITOBOI>'I u HpOHSBO}ICTBCHHOﬁ JCATCIBHOCTHU YCJIOBCKA,
CBSI3aHHOH ¢ (pM3MYECKUMU MPOLIECCaMM, C TOUYKH 3pEHHs 0€30IacCHOCTH, PEACTABICHHOTO O Pa3yMHOM
NPUPOAOIONB30BAaHUN, @ TaKKe PAa3yMHOTO pa3BUTHSA JOCTIDKCHMH HAyKd W TEXHOJOTUH s
JALHEHWIIero pa3BUTH 00I1IeCTBa;

NPUMEHSTh Pa3InYHbIe METOABI Pa0OTH ¢ MHPOPMAIIEH BUPTYAIBLHOTO COJEPKaHUS C UCIIOJIb30BAaHUEM
COBPEMEHHBIX MH(GOPMALUOHHBIX TEXHOJIOTHH, IPH 3TOM HCIIOJIb30BATh COBPEMEHHbIE TEXHOJOTHHU IS
WCCIICIOBAHUS, PACHpPOCTPaHEHHS H BHEAPEHHUs Y4eOHOH W HAyYHO-TIOMYJSIPHOW HH(OpMAIHY,
CTPYKTYPUPOBAaHUS U JIOCTOBEPHOW HMH(OpPMAIMK, TOJYYCHHOW U3 Pa3IUYHbIX HCTOYHHKOB,
yrIyOJeHHOro aHanu3a MojgydaeMol HH(GOpMaluHd M €€ OLEHKH. JIOCTOBEPHOCTh KaK Ha OCHOBE
CYLIECTBYIOLINX 3HAHMH, TaK U HA OCHOBE aHAJIM3a HCTOYHUKA HH(opManuy;

oOecrieyenne OpPraHU3allMOHHBIX U IMO3HABATCJIbHBIX HABBIKOB CAMOCTOATCIILHOI'O HpHOGpeTeHI/ISI HOBBIX
3HaHUH B IPOLIECCE BHIMOIHEHUS POSKTHBIX U Y4eOHO-HCCIIEA0BATEIbCKUX paldoT;

paboTaTh B rpynme C BBIIOJHEHHWEM pPa3IMYHBIX COLHMAJIbHBIX POJIEH, IJIaHUPOBATh pabOTy TPYIIIHL,
paovoOHaJIbHO HU3MEPATH ACATCIIBHOCTH B HECTAHAAPTHBIX YCJIOBHAX, aJICKBATHO OICHUBATHL BKJIA[
Ka)KIO0T0 YYaCTHHKA TPYTIBI B PEIICHNE PaCCMAaTPUBAEMBIX MPOOIEM;

MOTHUBALMIO K Oyaymield nmpoQecCHOHAIBHON AESTENLHOCTH 0 CIEHHAIBHOCTAM (U3UKO-TEXHUUECKOTO
npouIIs.



TEMATUYECKOE NJIAHWPOBAHUE
10 KITACC

Ne || Ha3Banue pa3ziesioB U TeM MPOrPaMMbI ‘ KonuuectBo yacos ‘ DnekTpoHHbIe (LUPPOBHIC)
n/m Bcero KoHTponbHbIE [IpakTHyeckue 00pa3oBaTeNbHbIEC PECYPChI
paboThI paboThI
[Pasnen 1. HAYUHBINA METOJ HO3HAHUS IPHPO/IBI
‘1.1 ”HaquLIﬁ METO/I [TO3HAHUS IIPUPOIBI H 2 H 0 H 0 H[[]]
‘HO6aBI/ITB TEKCT
‘I/ITOFO 0 pasaeny H 2 H
IPazzen 2. MEXAHMKA
‘2.1 ”KI/IHeMaTI/IKa H 22 H 1 H 2 H[[]]
22 |Jinnavmxa | 21 | 1 | 2 [T
‘2.3 ”CTaTI/IKa TBEPIIOTO Tela H 7 H 1 H 0 H[[]]
‘2.4 ”3aKOHLI COXpaHCHHS B MEXaHUKE H 13 H 1 H 2 H[[]]
‘[[O63.BI/ITB TEKCT
‘I/ITOFO 10 pa3eny H 63 H
‘Pa321e.]1 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 ||OcHOBBI MOJIEKYIIPHO-KMHETHYECKOM 19 2 2 [[]
TEOPHUH
‘3.2 ”TepMOI[I/IHaMI/IKa. TerutoBbie MalIMHBI H 15 H H 0 H[[]]
3.3 ||ArperaTHble COCTOSIHUS CYIIECTBECHHBI. 11 1 0 [[1]
da3oBbIC MEPEXO/IbI

‘I[O68.BI/ITB TEKCT

Uroro mo pazneny 45

Paznen 4. JIEKTPOJANHAMUKA




Ne HasBaHue pa3/iesoB U TeM MpOrpaMmbl KosmgectBo yacoB ‘ OnexkTpoHHbIe (1I(POBHIC)
n/m Bcero KoHTponbHbIE [IpakTHyeckue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThI

4.1 | DnexTpuuecKkoe moJje 17 1 0 [[1]

4.2 |[ToCTOSTHHBIN TOK 22 1 2 [[1]

4.3 |Toku B pa3inyHBIX Cpeaax 8 1 0 [[1]

Jl00aBUTH TEKCT

Htoro no pazneny 47

Pa3znen 5. PU3HYECKUM MIPAKTUKYM

5.1 |®Pusnueckue IpaKTHKU 10 0 10 [11]

Jlo6aBUTH TEKCT

Hroro mo pazneny 10

Jlo6aBUTH MOJYJIb

JloGaBuTh pazzaen

PesepBHOe Bpems 3 1 0 [11]

OBIIEE KOJIMYECTBO YACOB I1O0 170 11 20

I[MTPOIT'PAMME

11 KINACC

Ne n/m Ha3zBanwue pa3aenoB u TeM NporpaMMbl ‘ KonngectBo yacos ‘ OnexTpoHHbIe (IIM(POBBIE) 00pa30BATEIBHBIC PECYPCHI

‘BceroH Kontponsusie paboTs H ITpakTiueckue paboThI ‘




Ne /m HazBanue pazienoB u TeM MporpaMMbl ‘ KonngectBo gacos

‘BceroH KoHTponbHbIe paboThI H [IpakTrueckue padboThI ‘

‘ DnexTpoHHbIe (TUPPOBBIC) 00pa30BaTEIbHBIE PECYPCHI

‘Pa:me.ﬂ 1. QJIEKTPOINMHAMMUKA

‘ 11 HMaFHI/ITHoe oJIe “ 14 H BBEJIUTE 3HAYCHHE “ BBE/IUTE 3HAYCHHUE “[[]]
‘1-2 HBneKTpOMarHI/ITHaﬂ VHIYKIIHS “ 13 H 1 “ BECANMTC SHAYCHNC “[[]]
‘I[06aBI/ITI) TEKCT

‘I/ITOFO 10 pas3aeiy ” 27 H

‘Pa?.zle.ﬂ 2. KOJIEBAHUS U BOJIHBI

‘2.1 HMexaHI/I‘ICCKHe KOICOaAHMS H 10 H BBEMTE 3HAYCHNE H BBEIWTE 3HAYCHHUE H[[]]
‘2-2 H9JIeKTp0MarHHTHLIe KOJIcOaHus H 15 H BBE/IMTE 3HAUCHHEC H BBEJ/IUTE 3HAUYCHHE H[[]]
‘2-3 HMGX&HI/I‘ICCKI/IG U DJIEKTPOMAarHUTHBIE BOJIHBI H 10 H 1 H BBEIUTE 3HAUCHNC H[[]]
‘2-4 HOHTI/IKa H 25 H 1 H BBEUTE 3HAUCHUC H[[]]

‘21063BI/ITL TEKCT

‘I/ITOFO 0 pasjeny H 60 H
‘Pa?.zle.ﬂ 3. OCHOBHBIE CIIEHHUAJIBHBIE TEOPUU OTHOCUTEJBHOCTHA
‘3.1 HOCHOBI,I CTO H 5 H 1 H BBEIUTE 3HAUYCHUE H[[]]

‘I[O6aBI/ITI> TEKCT

WToro mo paszery | 5 |

Pasnen 4. KBAHTOBASI ®U3MKA

‘4.1 HKOpHyCKyJI}IpHO-BOHHOBOﬁ Tyanu3m H 15 H BBE/IMTE 3HAUCHHUC H BBC/IMTE 3HAUCHHUE H[[]]
‘4.2 HqDI/ISI/IKa aToMa H 5 H BBEUTE 3HAUCHUE H BBEUTE 3HAUCHUE H[[]]
4.3 dusuka aTOMHOTO SIIpa v DJIEMEHTaPHBIX 5 BBEIUTE 3HAUYECHHE BBEIUTE 3HAUEHUE [[]]

YaCTHI]

‘Z[O6aBI/ITI> TEKCT

‘I/ITOFO 10 pasaeny H 25 H

‘Pafmen 5. 9JIEMEHTBI ACTPOHOMHWU U ACTPOPU3UKHU




Ne /m Haspanue pa3/iesioB v TeM MporpaMMbl ‘ KomnmuectBo gacos ‘ DnexTpoHHbIe (TUPPOBBIC) 00pa30BaTEIbHBIE PECYPCHI
‘BceroH KoHTponbHbIe paboThI H [IpakTrueckue padboThI ‘

5.1 DeMeHTHl aCTPOHOMHUHU M aCTPOPHUIUKU 12 BBEJHMTE 3HaUCHUE seeaute 3avenue  |[[]]
‘HOG&BI/ITI) TEKCT ‘
‘I/IToro [0 pasneiny “ 12 H ‘
‘Pa3zle.11 6. PUBSHUYECKUHN NPAKTUKYM ‘
‘6.1 Hd)mnqecxne MPAKTUKA H 16 H BBEIUTE 3HAUYCHHE H 16 H[[]] ‘
‘21063BI/ITL TEKCT ‘
WToro mo paszerny | 16 | |
‘Pa3zle.11 7. OBOBHIAIOIIEE ITOBTOPEHUE ‘
7.1 Cucrematuzanusa 1 0000IIeHNAE 15 BBEIUTE 3HAUYCHHE BBEINTE 3HAYECHHE (]

MPEAMETHOTO COAEPIKAHUS U OIIbITA

NEeSTEIbHOCTH, PUOOPETEHHOTO TIPH

n3ydenuu kypca pusuku 10 — 11 kmaccos
‘I[O6aBI/ITI> TEKCT ‘
‘I/ITOFO 0 paseny H 15 H ‘
‘I[O6aBI/ITI> MOJYJTb ‘
‘I[O6aBI/ITI> paszaen ‘
‘PesepBHoe BpeMsI H 10 H BBEIWTE 3HAUECHUE H BBEIUTE 3HAUYCHUE H[[]] ‘
OBHIEE KOJIMYECTBO YACOB IT1O 170 4 16

[TPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

Bri0OepuTe TEXHHUYSCKUE MaTEePHUAITbI
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