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[Iporpamma 1o ¢u3MKe Ha YPOBHE CpPEIHEr0 O0O0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHUM K pe3ynbraraM OCBOECHUS
OCHOBHOW 00pa3oBarenbHOM mnporpammel, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuétom (enepaibHON padouell mporpamMmbl BocriutaHusi u KoHueniuu
npenojiaBaHusi yueoHoro npeaMera «dusukay B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoii ~ denepannu,  peaqusylomUX ~ OCHOBHBIE  0Opa3oBaTelbHbBIC
MIPOTPaMMBL.

[Iporpamma no ¢u3uke onpenenseT 00s3aTeNbHOE MTPEIMETHOE COAEpKaHNUE,
yCTaHABIIMBACT PEKOMEHAYEMYIO MOCIIEI0BATEILHOCTh U3YUCHUSI TEM M Pa3JelioB
y4eOHOTo MpeaMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0yJarouiuxcs.
[Iporpamma mo ¢uszuke AAET NOPENCTABICHUE O IENAX, COAEp)KAHUM, OOIIeH
cTparerun OOYYEHHUs, BOCHUTAHUS M Pa3BUTHS OOYUYArOIIUXCS CPEICTBAMU
yueOHoro npeamera « Pu3nka» Ha yrIyoJIEHHOM YPOBHE.

N3yuenue kypca ¢Gu3uKkH yriiyOJEHHOTO YPOBHS TMO3BOJISIET PEaM30BaTh
3a1aun npodeccuoHaaIbHON OpPUEHTAIMU, HANpPaBJICHO HA CO3JaHUE YCIOBUU IS
IPOSIBIICHHUSI CBOUX HMHTEJUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaKIbIM
oOydJaronuMcsi, KOTOpbIe HEOOXOAMMBI JJII TPOMOJDKEHUs] Oo0pa3oBaHHs B
opraHuzanusax MnpodeccHoHaIbHOTO 00pa30BaHUs [0 pPa3IWYHBIM  (PU3HUKO-
TEXHUYECKUM U WHXKEHEPHBIM CIIECIIUATbHOCTSM.

B nmporpamme 1o (Qusnke ONpenensroTCs IUIAaHUPYEMbIC PE3YJBTaThI
OCBOEHHUS Kypca (pU3NKU Ha YPOBHE CpPeHEro 00IIero o0pa3oBaHus: TUIYHOCTHEIE,
MeTanpeaMeTHbIe, MNpeaMeTHble (Ha  yriyonéHHom  ypoBHe).  HayuHo-
METOAOJIOTHYECKON OCHOBOWM Mg pa3paboOTKW TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHbBIM ¥ TMPEAMETHBIM pe3ylibTaraM OO0YyYaloluuXcs, OCBOMBIINX
nporpaMMmy 10 (QU3MKE Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUs Ha
yrIyOJIEHHOM YPOBHE, SIBIISETCSI CUCTEMHO-/IEATETbHOCTHBIN MOAXO/,.

[Iporpamma 1o pu3nKe BKIIOYAET:

IUTAHUPYEMBbIE PE3YJbTaThl OCBOEHUS Kypca (DU3UKU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE NIPEAMETHBIE PE3YIbTATHI MO TOAaM O0yUYCHUS;

cozepkanue yueOHoro npeamera «dusuka» mo rogam oOydeHUsI.

[Iporpamma 10 (Qu3uKe uMeEeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIONB30BaHa YUUTENSAMU (PU3UKH JIJISI COCTABICHHSI CBOMX PA0OYUX MPOTrpamM.

[Iporpamma 1o pu3uke HEe CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY yUUTEIECH U
NPEIOCTABISET BO3MOXKHOCTH IS pealu3allid  Pa3IuYHbIX METOIUYECKUX
MOIXO/IOB K TPENOoNaBaHuI0 (U3UKH Ha YyrIyONEHHOM YpOBHE TMpU YCIOBUHU
COXpaHEeHUs 0053aTeNIbHON YaCTU COIEpKaHUS Kypca.

®du3rka Kak Hayka O HambOonee OOIMMX 3aKOHAX MPHUPONABI, BHICTYIAs B
KayecTBE Y4e€OHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu 00 okpysxaromeM Mupe. IKonbpHBIN Kype PU3UKH — CHCTEMOOOPa3yIOmnun
JUTSI €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB, MOCKOJIbKY (PH3MYecKre 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SBICHUH, H3y4aeMbIX XHUMHEH, OHOIOTHEH,
bu3mueckoit reorpadmeit M acTpoHoMmen. Mcromb3oBaHWE W aKTHBHOE
MpUMEHEeHUEe (U3NYECKUX 3HAHUU ONpEACNIMIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, TOJIy4YeHHUsI HOBBIX MaTepuajioB C 3aJaHHBIMHU cBoiicTBamu. M3ydyeHue
¢u3MKM BHOCHUT OCHOBHOW BKJIal B (OpMHUpOBAHHWE €CTECTBEHHO-HAYYHON
KapTHHBI MHpa o0ydaromierocs, B (OpMHUPOBAHUE YMEHUN MPUMEHSTH HAyYHBIN
METO/]I IO3HAHUS MPY BBINOIHEHUH UM YY€OHBIX UCCIIEIOBAHUM.



B ocHOBY kypca (pu3HKU Ha YpOBHE CPEIHET0 00ILIEro 00pa3oBaHUs MOI0KEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beIMHEH BOKpYr (u3MUecKux Teopuid. Beaymum B Kypce dBisercs
(opMupoBaHHE TPEICTABIEHUH O CTPYKTYPHBIX YPOBHSIX Marepuu, BELIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanuzanusi NpeanoiaracT HCIOJIb30BaAHUE
IYMaHUTapHOTO TOTEHIMajda (PU3UYECKOW HAayKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BUTHEM OOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJIOTMUYECKUMU MTpoOIeMaMu.

Hoea npuxnaonou nanpasnennocmu. Kypc Gusznku yriiyoa€HHOTO ypoBHS
IpeaIoiaraeT 3HaKOMCTBO C IIMPOKUM KPYroM TEXHUYECKHUX M TEXHOJIOTMYECKUX
NPUJIOKEHUH M3YyUYEHHBIX TEOpud U 3akoHOB. [Ipu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX TMPEACTABICHUH M COBPEMEHHBIE TEXHHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanuszyeTcs TMOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHUS, TOCBAIIEHHBIX JSKOJOTMYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKkKe OOCYXKICHHS
po0JieM PalMOHAIBHOTO MTPUPOIONOIB30BAHUS U YKOJIOTMUYECKONH O€30MaCHOCTH.

OcBoeHue cofiepkaHus MPOrpaMmbl 1o (pU3MKe JOHKHO OBITH MOCTPOEHO HA
INPUHIUIAX CUCTEMHO-JEATENIbHOCTHOTO noaxoaa. st ¢pusnku peanmusanus 3THX
INPUHIUIOB 0a3upyeTcsl Ha UCIOIb30BAHUU CaMOCTOSITEIIBHOTO SKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHcTByroLero (axkropa yuyebHoro mnpouecca. s yrmyOonéHHOTro
YPOBHI — 3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHMYECKOIO HKCIEPUMEHTA,
BKJIIOYAIOLIET0 (PPOHTAJIbHBIE YUYEHUYECKUE ONBITHI IPU H3YYEHHU HOBOTO
marepuaia, JabopaTtopHble paOoThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXKHBI
JBa crioco0a peaiau3anu GU3NIECKOro NpakTukyma. B mepBom ciiyyae mpakTuKym
npoBoguTcs au60 B KoHie 10 m 11 xmaccoB, nuOO Mociie TMEPBOTO M BTOPOTO
MOJIYTOAMH B KaKJIOM M3 3THX Ki1accoB. BTopoit cmoco® — 310 mHTErpamus pador
NpakTHKyMa B CHCTEMY J1a00OpaTOpHBIX paboT, KOTOpbIE MPOBOJATCS B MpoOIecce
u3yueHus: pasgena (temsl). Ilpu 3ToM mox paGoramu MmpakTHKymMa MOHUMAeTCs
CaMOCTOSATEJIBHOE ~ MCCJIEOBAaHUE, KOTOPOE MPOBOAUTCA IO  PYKOBOICTBY
CBEPHYTOTO, 0000MEHHOTO BUAA O€3 MOMIAaroBOil HHCTPYKITUU.

B nporpamme mno ¢Qusmke cucreMa Y4EHHYECKOTO 3KCIIEPUMEHTA,
1abopaTopHbIX pabOT M MpakTUKyMa NpeJCTaBlieHa €IUHBIM IepeuHeM. Bribop
TEMaTUKHU JJIS1 3TUX BUJOB YUCHMUYECKHX IMPAKTHUECKUX PabOT OCYyIIEeCTBISETCS
y4acTHHUKaMHU 00pa30BaTEIbHOTO Mpoliecca UCX0d U3 0COOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUsl M OCHallleHuss kaOuHera ¢usuku. Ilpu stom oGecneumBaeTcs
OBJIAJICHUE OOYy4arOUMMHUCS YMEHUSAMM IPOBOAUTH IPSMBIE M KOCBEHHBIE
W3MEpPEHUs, WCCIENOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH U IMTOCTAHOBKY
OIBITOB MO MTPOBEPKE MPEMAJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE ynenseTcs peleHUI0 PACUETHRIX U KaU€CTBEHHBIX 3a]1ad.
IIpu 3TOM 17151 pacyE€THBIX 3a/1a4 IPUOPUTETOM SIBIIFOTCS 3aJa4y C SIBHO 3a/IaHHOM
Y HESIBHO 33/IaHHOM (PU3NYECKON MOJEIBIO, MTO3BOJISIFOIINE TPUMEHATh U3yUYEHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena Kypca, TaKk M HHTErpupys
MIPUMEHEHUE 3HAaHUW U3 pa3HbIX pa3aesoB. i KaueCTBEHHBIX 3a1a4 IPUOPUTETOM



ABIIIOTCS  3aJlaHud Ha OOBSICHEHHE/NPEJCKa3aHUue NPOTeKaHUs (PUINYECKUX
SIBJICHU U TPOIIECCOB B OKpYXKalolllel *KU3HU, Tpelyrolire BbiOopa (puznueckon
MOJIEH JI1 CUTYyalluH NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY O00OeCHedYeHut0 y4eOHOro rmpoiecca Kypc (Pu3Mku yrimyOoJEHHOTO
YPOBHSI Ha YPOBHE CPEHET0 00IIEero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeIMeTHOro kabuHera. B kaOunere (u3uMkH JOMKHO OBITh HEOOXOAUMOE
nabopaTtopHoe O0OOpYIOBaHUE [Jisi BBHINOJHEHUS YKa3aHHBIX B MpOrpamMme Io
(¢u3MKe YYEeHMUECKUX OIBITOB, JIAOOPAaTOPHBIX padOT W paldoOT MpakTUKyma, a
TaK)Xe JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHCTpaliMoHHOE  000pynoBaHue (GOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHMMAaJbHOW JOCTATOYHOCTH U  OOECrevyrBaeT MOCTaHOBKY
NEPEYUCIICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpALMNA IS
UCCIIEIOBAaHUSl ~ M3yYaeMbIX  SBJIEHUHW W  MPOLECCOB, OMIUPUYECKUX H
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGoparopHoe o0OOpyIOBaHUE JJII YYEHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcss B BUAEC TEMaTHUYECKUX KOMIUIEKTOB M OOECIEeYMBAETCS B pacuére
OHOTO KOMIUIEKTa Ha JIByX oOydaromuxcs. TeMaTHdyecKkue KOMILJIEKTHI
7ab0paropHOro 00O0PYIOBaHUS JOJKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCTIONIb30BAaHUN AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOPHUH.

OCHOBHBIMHU LIETISIMU U3y4YeHUsI (PU3UKU B 00I11IeM 00pa30BaHUU SIBISIOTCS

dbopMupoBaHHEe UHTEpeca W CTpeMyeHHs OOydyaroluxcs K HaydyHOMY
U3yYCHHUIO TPUPOJIBI, pPa3BUTHE WX HMHTEIUIEKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUA O HAyYHOM METO/E IMO3HaHui U (HopMHUpOBaHUE
UCCJIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBICHUSIM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUSI KAaK PE3ylibTaTa M3yuYeHHsS OCHOB
CTPOCHHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIN OOBSICHATD SIBICHHUS C HUCIIONIB30BaHHEM (PU3HUECKUX
3HAHWM U HAyYHBIX JOKA3aTEeIbCTB;

dbopMupoBaHHe TMpEACTaBICHUI O ponu (U3UKU ISl Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTUH;

pa3BUTHE MpeACTaBICHUN 0 BO3MOYHBIX cepax Oymyieit
npo(eCCUOHANbHON  NIeATeNbHOCTH, CBA3aHHBIX C (DU3UKOW, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HalpaBJICHUHU.

JlocTuKeHHe 3THX Liejeil oOecreynBaeTcsl peluieHHeM CIeAYIOMMUX 3a7ad B
nporuecce u3ydeHus Kypca Gu3MKU Ha ypPOBHE CPEHET0 00IIEero o0pa3oBaHMUs:

NpUOOPETeHNE CUCTEMBI 3HAHUN 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIFOUAs MEXaHUKY, MOJICKYTSIPHYIO (PU3UKY, JJIEKTPOIUHAMUKY,
KBAaHTOBYIO (DM3HKY H SJIEMEHTHI aCTPOPU3UKH;

(GopMHUpoBaHNE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS NI OOBSICHEHUS
bu3nUecKnX SIBICHUM B MPUPOAE W JJIS TMPUHATHS TPAKTUYCCKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOEHHME CIIOCOOOB pEUIEHUS PA3NMYHBIX 3a7a4 € SBHO 3aJaHHOMU
¢usnyeckoi Mozenplo, 3aj1ad, MOAPa3syMEBAIOIIUX CAaMOCTOSTEIbHOE CO3JaHHE
¢usnyeckoit Momenu, aaeKBaTHOM YCIOBUSIM 3ajJadyd, B TOM YHCIE 33134
WHKXCHEPHOTO XapaKTepa;

MOHUMaHUE (U3NYECKUX OCHOB W TPHUHIMIOB JCUCTBHUS TEXHUYECKHUX



YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEAY;

OBJIAJICHUE METOAAMH CAMOCTOSITEJIBHOIO IUIAHUPOBAaHUS M IPOBENCHUS
¢u3ndyecKux  OKCIEPUMEHTOB, aHajiW3a MW HWHTEepIpeTanud WH(GOpMAIUH,
OIpEAENICHHs IOCTOBEPHOCTHU MOJIYYEHHOTO PE3YJbTara;

CO3/IaHME YCJIOBHM [Jisi pa3BUTHS YMEHHUH NPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH;

pa3BuTHe UHTEpeca K chepaM npodeccruoHanbHON ESITENLHOCTH, CBSI3aHHOM
¢ (pU3HKOH.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO yrnyOn€HHBIN YpOBEHb
u3ydyeHus yudeOHoro mnpeamera «®DuszMka» Ha YpPOBHE CpPEIHEro O0OILero
oOpa3oBaHusi BbIOMpaeTCs OOYYaIOUUMUCS, IUIAHUPYIOIIMMH  MPOJOJIKECHHE
0o0pa3oBaHus MO CHEUATBHOCTAM (PU3UKO-TEXHUUECKOTO PODUIISL.

Ha uzydenue Qusuku (yrinyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHEro oOIIero
obOpazoBanust orBoauTcs 340 yaco: B 10 kiacce — 170 yacoB (5 4yacoB B HEJENI0),
B 11 kmacce — 170 gacoB (5 4acoB B HEALIO).

[Ipeqmaraempiii B mporpaMMe Mo (QU3UKE TepevYeHb JabOpaTOpHBIX W
NPaKTUYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BBIOOD
NPOBE/ICHUS JIA0OPaTOPHBIX pabOT W ONBITOB C YYE€TOM WHIWBHIYabHBIX
0COOCHHOCTEHN 00yJarOIUXCs.

COAEP KXAHHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHblid MeTOX MO3HAHUS MIPUPOABI.

®duszrka — GyHIaMeHTanbHas Hayka o npuponae. HaydyHslii MeToa mo3HaHUs U
METObI UCCIIeIOBAaHUS (PU3NYECKUX SBICHUH.

DKCIIEpUMEHT W Teopus B Mpollecce Mo3HaHus mnpupoabl. Habmionenue u
AKCIIEPUMEHT B (DH3HUKE.

CnocoObl  m3MepeHus: (PU3NYECKUX BEIWYUH (aHAJIOTOBBIE M IM(pPOBBIC
U3MEPUTENbHBIEC TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHM  (PU3MYECKMX BEIMYMH  (aOCONIOTHAs M
OTHOCHUTEJIbHAsA).

MonenupoBanue (QU3NYECKUX SBICHUN M MpoliecCOB (MaTepuaibHas TOYKa,
a0CoOMIOTHO TBEPIOE TENOo, WaealbHAas XUAKOCTh, HACAIbHBIA Ta3, TOUYCUHBIN
3apsia). I'unoreza. @U3NUECKHil 3aKOH, TPAHULBI €r0 MPpUMEHUMOCTU. Duznueckas
TEOPHUs.

Pons m mecto ¢uzmku B QOpMUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHUHBI
MHpA, B MPAKTHYECKOU IESITENHbHOCTH JIOAECH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

N3mepenue cuibl TOKa W HaNpsOKEHHS] B LEMH IMOCTOSHHOTO TOKa IPHU
MTOMOIITY aHAJIOTOBBIX W MU(PPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ TMdpoBoi s1aboparopuet mo ¢usuke. [Ipumepsl u3mMepeHwHs
(du3HUECKIX BETUYUH TIPH MTOMOIIN KOMITBIOTEPHBIX JaTIYUKOB.

Paznea 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxkeHUE. OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBHXKCHHUSI.
Cucrema orcuéra.



[Ipsimast u oOpaTHas 3aa4u MEXaHUKHU.

Pagnyc-BekTop MarepualbHOM TOYKH, €ro MPOEKUMH HA OCHU CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemetienrie, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTepuajJbHOM TOYKH, MX NPOEKIMHA HAa OCHU CHUCTEMBI KOOPJHUHAT.
CroxxeHne nepeMEeneHUN U CII0)KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NMPSIMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIUHAT, CKOPOCTHU, YCKOPEHUS U MyTH MATEPUATBHON TOYKHA OT BPEMEHU U UX
rpaduxu.

CBoOonHoe mnazeHue. YCKOpeHHe CBOOOJHOro majeHusd. JIBuxeHue Tena,
OpOIIEHHOTO TMOj] yIJIOM K TOPU3OHTY. 3aBHUCUMOCTb KOOPAHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUATbHON TOYKU OT BPEMEHU U UX TpapuKH.

KpuBonuueitHoe  aBuxkeHue. JIBMKEHME  MarepuadbHOM  TOYKH  TIO
OKPY’KHOCTH. YTJIOBasi U JIMHEWHas ckopocTh. Ileprog m wactota oOpauieHus.
LenTpocTpemMutenbHoe (HOpMaJIbHOE), KacaTelbHOE (TAaHTEHIIMATBHOE) U TOJTHOE
YCKOPEHHE MaTePUaIbHON TOUKH.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTMYECKHE TPOIECCHI: CIUIOMETP,
JNBW)KCHUE CHAps/IOB, LIEMHBIE, IIeCTEpEHYAThIE M pEMEHHBIE Mepeaayu,
CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Moaenb CUCTEMBI OTCYETA, WILTIOCTPALMS KUHEMATUYECKUX XaPAKTEPUCTHUK
JIBUKEHUSI.

CniocoObI uccae0BaHus JBUKESHUM.

Nnntoctpanus npeneabHOro nepexoaa 1 i3MEepeHne MTHOBEHHOM CKOPOCTH.

[IpeoGpazoBanue ABMKEHHM C UCTIONB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnmronenne nBukeHUs Tela, OpPOIIEHHOTO TMOA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaeneHnue ckopoCcTu Npu ABUKEHUHU 110 OKPY>KHOCTH.

[IpeobpazoBanue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MMyTeH, TPACKTOPUM, CKOPOCTEN JABMIKEHHS OHOTO U TOTO K€ TeJja
B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, nPAKmuKym.

N3yueHne HEpaBHOMEPHOTO IBUKEHHUS C LETBIO ONPEAEIEHUS MITHOBEHHOM
CKOpPOCTH.

N3mepeHne ycKOpeHHs NpHU MPSMOJUHENHOM PABHOYCKOPEHHOM JIBMYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH NyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenne YCKOpPEHMUS CBOOOTHOTO MaJICHUS (peKOMEHJ0BAaHO
MCIIONIb30BaHKe U(PPOBOit TabopaTropun).

W3ydyenne nABWKEHUS Tena, OpOIIEHHOro ropu3oHTaidbHO. [IpoBepka
TUIIOTE3Bl O TMPSAMOM NPONOPLUHOHATBHOW 3aBUCMMOCTH MEXIY HaJIbHOCTBIO
MOJIETA U HAYAJIBHOW CKOPOCTBIO TENA.

N3yuenue nBHKEHUA Tella MO OKPYXKHOCTH C NOCTOSSHHOW IO MOZAYIIO
CKOpPOCTBIO.

HccnenoBanne 3aBUCMMOCTH MEPHOa 0OpaIeHNsT KOHUYECKOTO MasiTHUKA OT
€ro napamMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH Herotona. MuepuuansHble cucteMmsl orcu€ra. [IpuHiumn
otHocuTenbHOCTH ['anunes. HenHepuuanpHble cUCTEMbI OTCUéTa (OmpeneseHue,
MIPUMEDPBI).

Macca tena. Cuna. [lpuHiun cynepno3unnu Cuil.

Bropoii 3akoH HbroTOHA 111 MaTepuaibHOM TOYKHU.

Tpetuit 3akoH HproTOHA 11711 MaTepUaIbHbIX TOUEK.

3aKOH BCEMHPHOTO TATOTEHUSA. OKBUBAJICHTHOCTh T'PAaBUTALMOHHOW H
VHEPTHOU MacCCBhI.

Cunia TsKeCTU. 3aBUCUMOCTh YCKOPEHHsI CBOOOMHOTO TAaJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETHl W OT Treorpapuyeckod MWUPOThL. JIBUKeHUE
HeOECHBIX Tell U UX CMyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Ttema, nBmKyierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cusia TpEeHHUS CKOJNBXECHUS W CUJIa TPEHUS
nokosi. Koadpduuuent tpenusa. Cuna conpoTUBICHHUS TpPU ABUKEHUHU Tela B
AKUJKOCTH WM Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHnueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenue nBUKEHUA TEN B MHEPLHAIBHBIX U HEMHEPIMAIBHBIX CHUCTEMaxX
OTCYETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

KaueHne nByX UWIMHIPOB WM IIAPOB PAa3HOM MACChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEIbHO HEMHEPIUATIbHON CUCTEMBI OTCUETA.

CpaBHEHUE paBHOAECHCTBYIONIEH NPUIIOKEHHBIX K TETY CHII C TPOU3BEICHUEM
Macchl TeJla Ha €ro YCKOPEHHUE B MHEPIIUATIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuJj1, BOZHUKAIOIINX B PE3YNIbTATE B3AUMOJEHCTBUS TEN.

N3mepenue Macc no B3auMOAECHCTBHUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U MMAICHUU.

IleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIb)KECHHUSI.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, nPAKmMuKym.

N3mepeHue paBHOAEHCTBYIOMICH CHUJ MPU JIBWKEHUU OpyCKa IO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBHUCHUMOCTH BpPEMEHHU JBIKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €70 MAaCCHI.

NccenenoBanue 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HUKAIOUIUX B IPYXKUHE U
pe3uHOBOM 00pas3Iie, OT X JedopMaIliu.

N3yuenue ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, NIEPEKUHYTON Yepe3
nErKuit OJIOK.

N3mepenne kodd¢uiueHTa TPEeHUs: MO BEIUYUHE YIIIOBOTO KO3 QUIMEHTA
3aBucuMocTt Frp(N).

HccnenoBanue ABUKEHUS OpycKa MO HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K023 (HUIIMEHTOM TPEHUSI.

N3yuenue nBuxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAoe Teno. IlocTymarenbHOe M BpallaresibHOE JIBUKCHHUE



TBEPAOro Tejla. MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHus. llneqo cuibl
CioxeHue cui, TpUIOKEHHBIX K TBEpIOMY Teily. LIeHTp TsxecTH Tena.

YcnoBus paBHOBECHS TBEPIOTO TEIA.

YcToiiunBoe, HEYCTOMUMBOE, OE3pa3IMuHOE PABHOBECHE.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIIOTMYECKHUE IPOLECCHl: KPOHUITEHH,
CTPOUTEIIBbHBIN KpaH, pel€Tyarble KOHCTPYKLMH.

Jemoncmpauyuu.

VYcmoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomol, npaKmuKym.

UccnenoBanue ycioBUid paBHOBECHS TBEPAOrO TeJla, HUMEIOLIETO OCh
BpaIlCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacuy€T CUJT YIPYTOCTH.

N3ydenue yCTONUYMBOCTH TBEPAOIO TeJa, UMEIOLIETO IO OIIOPHI.

Tema 4. 3akoHnbl coOXpaneHus 6 MexaHuKe.

NmMnynbc MarepuaibHOM TOYKH, CUCTEMBlI MaT€pUalIbHBIX Touek. LleHTp macc
CHUCTEMBbI MaTE€pUAJIbHBIX TOUYEK. Teopema o IBUKEHUM IIEHTPA MacCC.

NMnynbc cuibl 1 U3BMEHEHUE UMITYJIbca Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

MoMeHT wuMmIlyJibca MaTepualibHON Touku. lIpencTaBieHne O COXpaHEHUU
MOMEHTa UMIYJIbCA B IEHTPAIbHBIX MOJISIX.

PaGora cunbl Ha ManoM W Ha KOHEUHOM IepemMelnieHuu. [padudeckoe
npecTaBIeHUE padOThI CHJIBL.

MOIIHOCTH CHUJIBI.

Kunernueckass sHeprus marepuaibHOW Touku. Teopema 00 HW3MEHEHHH
KMHETUYECKON SHEPTrUU MaTepPUaJIbHOU TOYKHU.

[loreHnmanbHble W HENOTEHUMANbHbIE CWibl. lloTeHuManpHass sHeprus.
[TorenuuanbHast 3HEprusi ynpyro aehopMUpOBaHHOW NpyxuHbl. [loTeHnmanbHas
JHEprus Tena B OAHOPOAHOM I'paBUTAUMOHHOM Itosie. IloTeHumanpHas sHeprus
TeJa B TPABUTALIMOHHOM IOJI€ OHOPOIHOIO IIapa (BHYTpU M BHE 11apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThbsi KOCMUYECKAsi CKOPOCTb.

CBsi3b pabOTHI HEMIOTEHIIMATBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJ. 3AKOH COXPAHEHUSI MEXAaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHue bepHyUIM 171 WI€albHOM JKUAKOCTH KakK CJIEICTBHE 3aKOHA
COXPaHEHUSI MEXAHUYECKON IHEPTUU.

TexHn4ecKkue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIN MTUCTOJIET, TUPOCKOII, (PUTypHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtuBHOE BMXEHMUE.

H3MepeHnne MOIITHOCTH CHJIBL.

W3MeHenne sHeprun Teia IPU COBEPIIICHUU PaOOTHI.

B3anmHbIe TIpeBpamieHUs] KUHETUYECKOM W IOTEHUHMAJIbHOW SHEPTUil INpH
JNEUCTBUH HA TEJO CUJIBI TSIKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHHe SHEPTUur MPU CBOOOTHOM MaJICHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, nPAKMUKym.

N3mepenne nmnyneca Tena no TOpMO3HOMY Iy TH.



N3mepenue cumbl TSITH, CKOPOCTH MOACIH SJIEKTPOMOOMIISI 1 MOIITHOCTH CHUJIBI
TSTH.

CpaBHEHME N3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMNYAbCA MIPU YIPYTOM B3aUMOJICHCTBUM.

N3mepeHne KNHETUYECKOM SHEPTUM Tejla IO TOPMO3HOMY MY TH.

CpaBHeHUE W3MEHEHUs TTOTCHIIMAIBLHON YHEPIUHU MPYXKUHBI C PaOOTOM CHIIBI
TPEHHS.

Onpenenenue padOTHl CWIbI TPEHUS TPHU JBIKEHUM Tejla MO HAKJIOHHOU
TJIOCKOCTH.

Pasznen 3. MonekyasipHasi pU3HKa ¥ TEPMOAMHAMHMKA.

Tema 1. Ocnogvl MoneKynapHO-KUHEMUYECKOU Meopuu.

OcCHOBHbBIEC TIOJIOKEHUSI MOJICKYIsipHO-KuHeTH4Yeckoit Teopuu (MKT), wux
onbITHOE 00ocHOBaHue. Juddysus. bpoyHoBckoe nBrkeHHe. XapakTep JBUKESHUS
Y B3aMMOJICHCTBUSI YACTHUIl BellecTBAa. MoJenu CTPOEHUSI Ta30B, KUJKOCTEH U
TBEPABIX TEJl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieniell. Macca u
pasmepbl Mosiekyn (atomoB). KonnuecTBo Bemectna. [loctossHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkana
temneparyp Llenscus.

Moaenbs uaeanbHOTO ra3a B MOJEKYISPHO-KUHETUYECKOW TEOPUM: YACTUIIBI
rasza JBWXKYTCSI XaOTUUECKHU U HE B3aUMOJECHUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneripona. AOcomoTHAS
TeMrieparypa (mkana temneparyp KemnbpBuna). 3akoH JlamnsroHa. M3omporiecchl B
U7ealbHOM Tra3e ¢ TIOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [paduueckoe
npecTaBIeHUE U30MPOLIECCOB: U30TEpMa, H30X0pa, u3o0apa.

CBs3p  MeXIOy JaBI€HUEM M CpeAHEH  KUHETUYECKOM  BHeprueu
MOCTYIATENBHOIO TEIUIOBOTO JBM)KEHHUS MOJEKYJ HJICATIbHOTO Ta3a (OCHOBHOE
YPaBHCHHE MOJICKY/ISIPHO-KUHETUYECKON TCOPUHN HJICaIBHOTO rasa).

CBsi3b a0CONIIOTHON TeMIepaTypbl TEPMOAMHAMUYECKONU CUCTEMBI CO CPEIHEH
KUHETHYECKOU SHEPrueii MOCTYIATeIbHOIO TeIIOBOIO ABIKCHHS €€ YaCTHII.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKUE IIPOLIECCHI: TEPMOMETP,
OapomeTp, Moly4eHre HAaHOMAaTePUaJoB.

JHemoncmpayuu.

Monenu IBUKEHHS YaCTHI] BEIECTBA.

Monenb OGpOyHOBCKOTO JIBUKCHUS.

Buneoponuk ¢ 3anucbio peaibHOro OpOyHOBCKOTO JIBHKEHUS.

Huddy3us KugKkocTei.

Mopnens onsita IlTepHa.

[Iputsxenue MoJIeKy.

Mopenu KpUCTaUIMYECKUX PEMIETOK.

Habmronenue u vicciieoBaHre U30MPOIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopnvie padomul, npaKmuKym.

UccnenoBanue 1mpouecca yCTaHOBIEHUs TEIUIOBOTO PaBHOBECUSA IIPH
TEMJI000MEHE MEXY ropsueid U XOJIO0qHON BOIOH.

N3yueHne H30TEPMHUUECKOTO Tpolecca (PEKOMEHJOBAHO HCIOIb30BaHHE
1 poBoit TaOOpaTOPHUN ).

N3yuenue u30XopHOro mpouecca.

N3yuenne nzodbapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mautunol.



Tepmonunamuueckass (TI[) cuctema. 3agaHue BHEUIHMX YCIOBHM st
TEPMOAUHAMUYECKON CUCTEMBbI. BHelHne u BHyTpeHHue napametpsl. [lapamerpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHHUS BEJIMUYHMH, ONTUCHIBAIOIINX €€
COCTOSTHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawanmo tepmonuHamuiku. (CaMONpoOU3BOIBHAS — pelakcanus
TEPMOJAMHAMUYECKOW CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wuAcalbHOTO Ta3a B TEPMOAMHAMUKE — CHCTEMA YPaBHEHUU:
ypaBHeHne MeHneneeBa—Knaneiipona U BbIpaK€HHE U1 BHYTPEHHEW SHEPTIUU.
VYcnoBusS TPUMEHUMOCTH 3TOM MOJENM: HHU3KAas KOHLUEHTpalUsl 4acTHll, BBICOKHE
TeMmnepaTypbl. BeipaxkeHue Ay BHyTPEHHEH SHEPTUM OAHOATOMHOTO HJI€AJTbHOTO
rasa.

KBazucrarnueckue u HECTATUUECKUE MPOLIECCHI.

OnemeHTapHasi pabora B TepMOAMHAMUKE. Brruncnenue paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temmonepenaua  kak  crmoco®  M3MEHEHUST  BHYTPEHHEW  DHepruu
TEPMOJMHAMHYECKON  cUCTeMBbl  0e3  coBeprieHuss pabotel.  KonBekius,
TEIUIONPOBOAHOCTb, U3JTYUYCHHUE.

KonuyectBo Ttemnotel. TemmoéMmkocTh Tena. YaelnbHas W MOJSpHAs
TEIUIOEMKOCTH BeIlleCTBA. YpaBHeHHe Maiiepa. VYaenbHas TemiaoTa CropaHus
ToruBa. Pacy€r komuuecTBa TEmOTH mpu Temwtonepenade. [lonarue o006
aanabaTHOM Ipoliecce.

[TepBriil 3ak0H TepMOAUHAMUKU. BHyTpeHHs1s1 sHeprusi. KonmdyecTBo TENI0ThI
U paboTa Kak Mepbl H3MEHEHUS BHYTPEHHEW OHHEPIUHM TEPMOIMHAMHYECKOMN
CUCTEMBI.

BTopoil 3akoH TEpMOIMHAMUKHM JJIsI PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3
3aIaHHOE PABHOBECHOE COCTOSHHE TEPMOAWHAMHYECKOM CHUCTEMBI IMPOXOAUT
eIMHCTBeHHas aanabara. AOCo0THAs TeMIeparypa.

Btopoil 3akOoH TEepMOIMHAMUKHM JJIsI  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TepeaTh TEIJIOTy OT Oojiee XOJI0JHOro Teja K Oosee HarpeToMmy 6e3
xomneHcanuu (Knaysuyc). HeoOpatumMocTs IPUPOIHBIX MPOIECCOB.

[TpuHuMne! necTBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KII/. [ukin Kapno.

DKOJIOTUYECKHUE aCMEKThl MCIOJIb30BAaHUS TEIUIOBBIX JBHUrareneil. TemioBoe
3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue yCTpoOWCTBA U TEXHOJOTHMYECKHE IPOLECCHI: XOJIOAWIbHUK,
KOHJIUIIUOHEDP, JM3CIIbHBIA W KapOIOpaTOpHBIA JBUTATENH, TapoBas TypOuWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3AUUsl «TEIUIOBBIX» OTXOHOB C
MCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AlUI OMOOPTaHWYECKOTO TOTIIINBA TS
BBIPAOOTKHU «TETUIOBOI» U ANEKTPOIHEPTHUH.

Jemoncmpayuu.

W3menenne TemnepaTypsl pu aanadbaTuyeCckoM PacIIupEeHUH.

Bo3znymnoe orauso.

CpaBHeHUE yIEIbHBIX TEIIOEMKOCTEN BEIIECTB.

CnocoObl u3MEHEHUsI BHYTPEHHEN YHEPTHH.

UccnenoBanue anunadaTHOTO Mpoiecca.

KoMmbrorepHble MOI€NIH TEMIOBBIX IBATATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenune ynenbHOU TENIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BELIECTBA.



Hccnenosanue aguabarHoro mpouecca.

N3ydenue B3aMMOCBSI3M SHEPTUM MEKMOJIEKYIAPHOTO B3aMMOJICUCTBUS U
TEMIIEPATypPbl KUTICHUS KUJIKOCTEH.

Tema 3. Azpezammuvie cocmoanusn eeujecmea. Dazoevie nepexoobl.

[TapooOpazoBanue u koHjaeHcauus. McmapeHue W KuneHue. YaenbHas
TEIJI0Ta MapooOpa30BaHUs.

Haceiiiennble ¥ HeHachllleHHbIE mnapbl. KadyecTBEeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JIaBJICHUSI HACBIIIEHHOIO IMapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTD
0T 00BbEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEeMIIEPaTyphl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BrnaxxHocts Bo3ayxa. AOCOIIOTHASI U OTHOCUTENbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
KpuctajuioB. llnmaBneHne u KpucTainu3auus. YJeJdbHAas TEIJIOTA IIJIABJICHUS.
Cybnumariusi.

Hedopmanuu tBEpHOrO Tena. Pactsbkenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarnmii.

TemoBoe pacmupeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JTUHEWHOE
pacuiupenrue. AHrapMOHU3M TEIIOBBIX KOJe0aHUM YacTHI] BEIeCTBA KaK MPUYHHA
TEIJIOBOT'O pacIIMpeHUsl Tel (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue 3Hepruu B (ha3z0BbIX NEpEXoaax.

YpaBHeHME TETUIOBOTO OanaHca.

[ToBepxHnocTtHOe HaTspkeHHe. KospduimeHT NOBEpXHOCTHOTO HATSKEHUS.
Kanunnsipuelie sBnenud. J[aBineHue noj MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlanmaca.

TexHuueckue YCTpPONCTBA W  TEXHOJIOTMYECKHE IPOLECCHI:  JKHIKUE
KpPUCTAJLJIbI, COBPEMEHHBIE MaTEPHAIIBI.

JHemoncmpayuu.

TemnoBoe pacmupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHW>KE€HHOM JaBJICHUU.

N3mepeHue cuibl HOBEPXHOCTHOTO HATSKEHHS.

OMNBITHL C MBUTBHBIMH IJIEHKAMU.

CmaunBanue.

Kanwnnsipuele siBneHus.

Mopenu HEHBIOTOHOBCKOM KUIKOCTH.

Crioco6bl n3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIaBICHUSI KPUCTAJUIMUYECKOTO BEIIECTBA.

Bunbr nedopmarnuii.

Hab6mronenne manbix nedopmarmii.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

N3yueHue 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3Mepenune yaeabHON TETI0ThI TIABICHHUS JIbIA.

N3yueHue cBOMCTB HACHIICHHBIX MTAPOB.

N3mepenue aOCOMIOTHOW BIAXXHOCTH BO3JyXa M OLIEHKAa MAacchl MapoB B
ITOMEILICHUMU.

N3mepenne kordduiimeHTa TOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue monyns FOwra.

UccnenoBanne 3aBucUMOCTH Jedopmanvd  pPEe3WHOBOTO  oOpasma  oT
MPUJIOKEHHON K HEMY CHIIBI.



Pa3znea 4. DiiekTpoaMHAMHKA.

Tema 1. Inexmpuueckoe noJe.

Onexrpuszanus Tel W €€ MpOSIBICHUA. OJIEKTpUYEeCKMi 3apsa. JlBa Buma
NEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, JUAIEKTPUKA U IOJYHNPOBOIHHKHU.
DONEMEHTApHBIA DIEKTPUYECKAM 3apsAn. 3aKOH COXPAHEHHs DIIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsabl. 3akoH KynmoHa.

Onexrpuueckoe nojue. Ero geicTBre HAa SIIEKTPUYECKUAE 3apSAbI.

Hanpsok€aHocts  anexrpuueckoro  mnomis.  IIpoOueiid  3apan.  Jlunuum
HaIPSHKEHHOCTH JIEKTPUUYECKOTO N0JIs1. OTHOPOAHOE AIIEKTPUYECKOE TIOJIE.

[ToTeHIMANIBHOCTh DJIEKTPOCTATUYECKOTO NOJsA. Pa3HOCTH MOTEHLHMANOB H
HanpspkeHue. [loTeHumanbHas SHEprus 3apsga B DJIEKTPOCTATUYECKOM IOJE.
ITorenuunan anexkrpocTarnyeckoro moiss. CBsa3b HANPSKEHHOCTH TOJISL U pa3HOCTH
NOTEHUUAJIOB ISl 3JIEKTPOCTATUYECKOro 1Moy (Kak OJHOPOJHOTO, TakK u
HEOJHOPOJIHOTO).

[IpuHUIKN CYNIEPIIO3UIINYU MIIEKTPUUYECKUX MOIEH.

ITone Touewnoro 3apsina. I[lome paBHOMepHO 3apsbkeHHON cdepnl. [lome
pPaBHOMEpPHO 3apshKEHHOro mo o0béMy Imapa. [lome paBHOMEpHO 3apsKEHHOU
OeckoHEYHOU TIoCKOCTH. KapTuHbl JWMHUNA HampspKEHHOCTH 3THUX TOJEH U
SKBUIIOTEHIUAJIBHBIX TTOBEPXHOCTEM.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I0JIE€. YCIOBUE PABHOBECHUS 3aPSAI0B.

JIManexTpuku B AIIEKTPOCTATUYECKOM noJe. JlusnexTpudeckast
IPOHMUIIAEMOCTD BEIIECTBA.

KongeHcarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIIOCKOTO
KOHJIEHCaTopa.

[TapannenbHOE coequHeHne KOHAEHCATOpoB. [locmenoBaTenbHOE COETUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCaTopa.

JIBUKEHUE 3apsKEHHON YacTULBI B OTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: AIEKTPOCKOT,
DIIEKTPOMETP, IJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE DJIEKTPOIPHOOPOB,
KOHJICHCATOphI, reHepatop Ban ne I'paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHLIMI ACHUCTBUS dJIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3aAPAIKEHHBIX IIAPUKOB.

DNEeKTPUYECKOE IOJIE IBYX 3APSKEHHBIX IIACTHH.

Monens anekTpocTarnueckoro reaeparopa (Ban ne ['paada).

IIpOBOIHUKY B DJIEKTPUUYECKOM IIOJIE.

OnexTpocTarnyeckas 3aluTa.

YCTpOUCTBO U AEUCTBUE KOHACHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaropa OT IUIOUIaau
IIJJACTUH, PACCTOAHUSA MEKIY HUMHU U JUNIEKTPUIECKON TPOHULIAEMOCTH.

OHeprust 3JIEKTPUUYECKOTO MOJIsl 3apsSHKEHHOIO KOHIEHCaTopa.

3apsiika 1 pa3psKa KOHJIEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit 3xcnepumenm, nabopamopnvie padomeol, RPAKMUKYM.

OneHka cui B3aMMOJACHCTBUS 3apSKEHHBIX TEJ.

Habmionenue npeBpamieHusi SHEPTUH 3apsSKEHHOTO KOHJIEHCATOpa B SHEPTHUIO
M3JIyYEHUS] CBETOANO/A.

N3ydenue nporekanus TOKa B LIENHU, COAEPKAIIEH KOHJIEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HanpsKeHuUs ) npu
MOCJIEIOBATEIBHOM COEUHEHUN KOHJIEHCATOPOB.

NccenenoBanue paspsia KOHAECHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpudecKuili mox.

Cuna Toka. [IoCTOsSIHHBIN TOK.

VYcnoBus CymiecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. VICTOYHHMKH
toka. Hanmpsoxenne U u J/1C &.

3akoH Oma 11 yJacTKa LEeTu.

DIEKTPUUYECKOE CONMPOTUBICHUE. 3ABUCUMOCTh COITPOTUBJIEHUSI OAHOPOIHOIO
MPOBOJAHUKA OT €ro JJIMHbI M IUIOMIAJAM IIONEPEYHOIO0 CEYECHUA. YIEIbHOE
CONPOTUBJICHHE BEIIECTBA.

[TocnenoBarenbHOE, MapaieIbHOE, CMEMIAHHOE COEAMHEHUE MPOBOIHHUKOB.
Pacuér pazBeTBiIEHHBIX nekTpuueckux 1emnei. [Ipasmia Kupxroda.

PaGora anexrpudeckoro Toka. 3akoH Jxoyns—Jlenua.

MOUHOCTh JJIEKTPUUECKOTO TOKa. TerioBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucrope.

OJIC 1 BHyTpeHHEE CONPOTUBICHUE UCTOYHHMKA TOKa. 3akoH Oma JiJi MOJTHOM
(3aMKHYTOM) JJIEKTPUYECKOM Iiemd. MOIIHOCTh HCTOYHHMKAa Toka. KopoTkoe
3aMbIKaHUE.

KoHnnencarop B 11eru NOCTOSIHHOTO TOKa.

TexHu4yeckue yCTpOHWCTBA M TEXHOJOTMUYECKHUE TMPOLECCHl: aMIepMETP,
BOJITMETP, PEOCTAT, CUETUUK DICKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3mepeHue cuiibl TOKAa U HAPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOMO/A.

3aBUCUMOCTh CONPOTUBIICHUS MWIMHAPUYECKUX IMPOBOIHHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepuaia.

NccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT CONPOTHUBIEHUS P MOCTOSIHHOM
HaIPSKEHUU.

[Ipssmoe usmepenue IJ[C. KopoTkoe 3aMblKaHUE TalbBAHUUYECKOTO 3JIEMEHTA
U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHHS.

CniocoObI coeTMHEHNST UICTOYHUKOB Toka, JJ]C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXK/Y MOJIKOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LIETIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

HccnenoBanne cMEMaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepeHnne ynenpHOro COnpoOTUBIEHUS IPOBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBIL TOKa OT HANpPsDKCHUS UL JIAMIIBI
HAaKaJIMBAHUSL.

VYBenuueHue npejesia u3MepeHus amiepMeTpa (BoJIbTMETPA).

N3mepenue 3JIC 1 BHYTPEHHETO CONMPOTUBIIEHUSI ICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctyu JJ[C raabBaHMYECKOTO AJIEMEHTa OT BPEMEHH
IIPY KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKAY MOJIKOCAMUA UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LIETIN.

UccnenoBanne 3aBUCMMOCTH TMOJE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paznuunulx cpeoax.



DNeKTpuyecKkas MOPOBOJUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTDH TBEPJBIX METAUIOB. 3aBUCUMOCTH CONPOTHUBIEHUS METAJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCT.

DNEKTpUYECKUN TOK B BaKyyme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBonHUKM. CobOcTBeHHas " MpUMECHAs MPOBOAUMOCTh
noJynpoBoaHUKOB. CBoiicTBa p—N-nepexoaa. [lonynpoBoiHUKOBEIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIATAX. DJIEKTPOIUTUYECKAS IUCCOLMALIMS.
Onekrponu3. 3akoHbl Dapajies A1 IEKTPOIIN3a.

DOneKTpuyeckuii Tok B Ta3zax. CamMOCTOSTENbHBII U HECAMOCTOATEIIbHBIN
pas3psa. PaznuyHble TUIIBI CaMOCTOATENIBHOTO paspsaa. Monnus. [1na3ma.

TexHu4yeckue yCTpONCTBA M MPAKTUUECKOE NPUMEHEHHE: Ta30pa3psiIHbIC
JIAMIIbl, JJICKTPOHHO-JIy4eBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: JTHO,
TpaH3UCTOpP, POTONUOMA, CBETOIUO/, TajbBaHUKa, paUHUPOBAHUE ME/IH, BBIILJIABKA
aJIFOMUHUSL, JIEKTPOHHAS] MUKPOCKOTIHUSI.

Jemoncmpayuu.

3aBUCUMOCTb CONTPOTUBIICHUSI METAJIJIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIUTOB.

3akoHsbl anekTponusa Papanes.

HckpoBoii pa3psia ¥ MPOBOAUMOCTD BO3/1yXa.

CpaBHeHME TPOBOAUMOCTH METAJIOB U MOJYIPOBOIHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUO/A.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomol, npaKmuKym.

Habmonenue snekrpoinusa.

N3mepenue 3apsiia OQHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCHMOCTM  CONPOTHBICHHS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYyPHI.

CHsTHE BONBT-aMIEPHON XapaKTEPUCTUKU TUOA.

DU3NYeCKNl NPAKTUKYM.

Cnoco6bl n3MepeHus PU3NYECKUX BEIMYUH C MCIIOJIb30BAaHUEM AHAJIOTOBBIX
U IUQPPOBBIX W3MEPUTETBHBIX MPUOOPOB U KOMITHIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEITUYNH.
OrueHka rpaHuI] TOTPEIIHOCTEH.

[IpoBeneHnEe KOCBEHHBIX HM3MEPEHUW, HCCICAOBAHUN  3aBUCUMOCTEU
(bU3UYECKNX BEJIMYMH, IPOBEpPKa IMPEIIOKEHHBIX THUIOTe3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMaTUYECKUX  pazaenax «YUYEHUYECKUH  HKCIIEPUMEHT,
naboparopHbie pabOThI, TPAKTUKYM»).

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenne «kypca ¢Gusuku yriyonénnoro ypoBHs B 10 kjacce
OCYILIECTBIIETCS C YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTuKH, OMOJIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Mesicnpeomemnvle nonaAmuA, C6A3AHHbBIE C U3YUEHUEM MENO006 HAYYHO20
nO3HAHUA: SBICHWE, HAy4HbIH (akT, rumore3a, (pu3mMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHUE, DSKCIIEPUMEHT, MOJACIMPOBAHHE, MOJAENb, HW3MEPEHUE,
MOTPENTHOCTH U3MEPEHH, U3MEPUTETbHBIE TIPUOOPHI, UG POBas 1a00paTopus.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHWH. JluHeWHas QyHKIHS,
napabomna, runep6oia, ux rpaduKu U CBOMCTBA. TpUTOHOMETpHUYECcKre (PyHKIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
BekTopsl 1 UX TPOEKIMK HA OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBUKEHHUE B KHMBOW mpuponae, nuddysus, ocMmoc,



TEIUIOOOMEH JKMBBIX OPraHHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpesbl,
yTHiIn3anuss OHOOPraHMYECKOro TOIUIMBA JUJISi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KaUJUIAPHBIE SIBJICHUS B PUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOCHHME BELIECTBA, CTPOECHHUE arOMOB U MOJEKYI,
MOJIb BEIeCTBa, MOJIIpHAs Macca, NOJyYeHHE HaHOMAaTepuajoB, TEIUIOBbIE
CBOICTBa TBEPIBIX TEJ, )KUJIKOCTEH U ra3oB, KUAKUE KPUCTAIUIbI, AIEKTPUYECKHUE
CBOICTBA METAJIJIOB, AIEKTPOIIUTUYECKAS TUCCOIMAINS, TaJbBaHUKA, 3JIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpua: BnaxxHoCTh BO3yXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABUKEHHI C HCMOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOoro M SKHMJIKOTO TpPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITENH, peméryarble KOHCTPYKIUHU), HCMIOIb30BAaHUE 3aKOHOB COXPAaHEHMS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET M JIpyrHe), IBUTATENb BHYTPEHHETO
CropaHusi, mapoBasi TypOMHa, ObITOBON XOJOAMJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJyYEHUsS. COBPEMEHHBIX MaTepuajioB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, DJEKTPOCTaTHYecKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIPUOOPOB,
ra3opaspsiiHbIe JTaMIIbl, TOTYTPOBOTHUKOBbIE MPUOOPHI, rallbBAHUKA.

11 KIIACC

Pa3znea 4. DiiekTpoaMHAMHKA.

Tema 4. Maznummnoe none.

B3aumoneiicTBue TOCTOSHHBIX MAarHUTOB M MPOBOJHHUKOB C  TOKOM.
MarautHoe mnosne. Bekrop MarHuTHOM HWHAYKUuU. [IpuHUOMO Ccynepno3unuu
MAarHUTHBIX NOJIEW. JIMHUYM MarHUTHOW UHIYKIIHAH.

MarauTHoe mojie MPOBOJHUKA C TOKOM (MpsIMOTO MPOBOJAHHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Dpcrena.

Cuna AMnepa, €€ HanpaBI€HUE U MOIYIIb.

Cuna Jlopenna, e€¢ HanpaBjiI€HUE U MOIYJIb. [[BHKEHUE 3apsKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHoM mojie. Pabora cuiel Jlopenna.

MaruauTHoe nose B BeniectBe. eppoMarHeTuKky, napa- u JuaMarHeTUKH.

TexHU4YecKkue YCTpOWCTBA U TEXHOJOTMYECKHE MPOIECChl: MPUMEHEHHUE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TeCTeP-MYIBTUMETD,
ANIEKTPOABHUTaTE b SIKOOH, YCKOPUTENN dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nauHMM  MHOYKIMM ~ MAar"HUTHOIO  MOJS  IOJOCOBOIO W
MOJTKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaprrna nuHUI MarHuTHOW UHAYKIUU MOJIS JUJIMHHOTO IPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'0 KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmoneictsue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JleiictBue cuibl JIOpeHIIa HA MOHBI AIEKTPOJIUTA.

Habmronenmne aBMmKeHMsI My4YKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AIEKTPOU3IMEPUTETIBHOTO npudopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanne MarHuTHOTO MOJI HOCTOSIHHBIX MAarHUTOB.

NccnenoBanue cBoiCcTB (heppOMarHeTUKOB.



NccenenoBanue nelicTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunbel Amnepa.

N3yuyeHne 3aBUCUMOCTH CUJIbl AMIIEpa OT CHIIBI TOKA.

OrnpeneneHne MarHMTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYuU.

SIBeHMe DIEKTPOMArHUTHOM UHAYKUMU. IlOTOK BekTOpa MarHUTHOU
uaaykunu. OJC uHAYKOMU. 3aKOH DJIIEKTPOMArHUTHOW MHAYKIuH Papazes.
Buxpesoe anexkrpuueckoe noiue. Toku Dyko.

OJIC WMHAYKIMU B NPOBOJHUKE, JBUKYIIEMCS B OJIHOPOJHOM MArHUTHOM
ToJIE.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTH B IEMUA IOCTOSHHOTO TOKAa.
SABnenue camonnaykuuu. JJC caMOMHIYKIUU.

DOHeprusi MAarHUTHOTO TOJS1 KATYIIKU C TOKOM.

DNEKTPOMAarHuTHOE TOJIE.

TexHnueckue ycTpoWcTBA M TEXHOJIOTMYECKHE IMPOLECCHl: MHAYKIMOHHAS
ne4b, COJICHOU/I, 3alIUTA OT AIEKTPU3ALUU TEN MPU IBUKECHUU B MArHUTHOM I10JI€
3emuu.

Jemoncmpayuu.

HaGnronenue siBieHus 3I€KTPOMArHUTHON MHAYKIIHH.

UccnenoBanue 3aBucumoctd IIC HHAYKUMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

[Ipasuio Jlenua.

[Tamenne marauTa B alfOMUHUEBON (MeIHOM) Tpyoe.

SIBneHue caMOMHIYKIIUY.

UccnenoBanue 3aBucumoctd IC CaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomol, nPaKmuKym.

HccnenoBanue ABICHUS AIEKTPOMATHUTHOW HHIYKIUU.

OrnpeneneHne MHAYKIUA BUXPEBOTO MArHUTHOTO TOJIA.

HccnenoBanue sABIEHUS CAMOUHIYKIIUH.

CoOopxka Moaenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Pasnen 5. KosieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenrsHnas cucrema. CBOOOIHBIE KOJIEOAHU.

['apmonnueckue koneOanus. KuHemarnueckoe W JTUHAMUYECKOE OMHMCAHHUE.
DHEepreTHYecKoe ONUCAHME (3aKOH COXPAHEHMsI MEXaHUYECKOW 3Hepruu). BriBox
JTUHAMUYECKOTO ONMUCAHMS TAPMOHUYECKHUX KOJICOAHWW M3 UX IHEPTeTUYECKOTO U
KMHEMAaTH4E€CKOIO ONKUCAHUS.

Ammmutyna u (dasza konmebanuid. CBs3b aMIUTUTYIbI KOJICOAHUN HCXOMHOMN
BEJIMYHMHBI C aMIUTUTYJIaMU KOJIeOaHUM €€ CKOPOCTH M YCKOPEHHUSI.

[leprog wm wyactora koneOanwii. [lepmonm MmanbIx CBOOOTHBIX KoieOaHMIA
MaTeMaTndecKkoro wmasTHuka. llepuon CcBOOOMHBIX KoJieOaHUN MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxatomux KoneOanusx. Beinyxknennsie konebanus. Pe3onanc.
Pe3zonancnas kpuBas. BinusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKONEOAHMS.

TexHnyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: METPOHOM, YaCHI,
Ka4yeJiu, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.



Jemoncmpayuu.

3anuch KosieOaTeIbHOTO JBUKCHUS.

HaGnronenune He3aBUCUMOCTH TEpUO/ia MalbIX KoJieOaHUM Tpy3a Ha HUTH OT
AMIUIUTY/IBI.

HccnenoBanue 3aTyxaronux KoueOaHuid U 3aBUCUMOCTH MeproAa CBOOOIHBIX
KOJI€OaHUI OT COMPOTHUBIICHHUS.

Hccnenosanue konebaHuWi Trpy3a Ha MACCHUBHOW MPYKHHE C UENIbIO
dbopmupoBaHUs TIpeACTaBICHUN 00 UACaTbHON MOJIENU MIPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU IIPU KOJIeOaHUAX Tpy3a Ha MPYKUHE.

NccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Habmonenue pezonanca.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomol, npaKmuKym.

N3mepenue mepuona CBOOOMHBIX KOJCOAHUM HUTSIHOTO W MPYKHUHHOTO
MasITHUKOB.

N3yueHune 3akOHOB JIBH)KEHUS Tea B X0Ji€ KoJeOaHU Ha yrpyroM nojBece.

N3ydenue NBUKEHUSI HUTIHOTO MasiTHUKA.

[IpeobpazoBanre SHEPTUU B PYKMHHOM MasiTHUKE.

HccnenoBanue yoObIBaHUSI aMIUTUTY/IbI 3aTyXarOIIUX KOJICOAHUM.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Tema 2. Inexkmpomaznummsle Koaedanus.

KonebGarenbubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIE KoOJIeOAHUSI B
uaeaidbHOM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTY/BI
3apsijia KOHJIEHCATopa ¢ aMIUTUTY0M CHITbI TOKA B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHHMs PHEPTUH B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaroniue AIIEKTPOMArHUTHBIE KoJIeOaHusl. BreiHyX/1€HHBIE
AIIEKTPOMAarHUTHbBIE KOJICOaHUSI.

Ilepemensblii TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYIHOE H
JEUCTBYIOIIEE 3HAYEHUE CWJIBI TOKAa M HANPSKEHUS MPH Ppa3iudyHoON ¢dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunycouganbHbli TIEpEMEHHBIM TOK. Pe3ucTtop, KOHJEHCATOp M KaTylllka
UHIYKTUBHOCTH B IIENM CHHYCOUJAJIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUi.

Wneanbupiii  Tpanchopmarop. I[IponsBoacTBo, mepenada W MOTPEOJICHHE
BJIEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TIpU MPOU3BOACTBE ANEKTpod3Heprun. KynbTypa
HCIIOJIb30BaHMS AIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HH.

TexHu4eCcKue yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: AIEKTPUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOIO TOKA, JIUHUHU JICKTPONepeaay.

Jemoncmpayuu.

CBOOOHBIC 2TIEKTPOMArHUTHBIC KOJICOAHNS.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarMUX MEKTPOMATHUTHBIX KOJICOaHUH.

Mopnenb 3JIEKTPOMarHuTHOTO TEHEPATOpa.

BbiHyXI€HHbIE CUHYCOUIAIbHBIE KOJICOaHUS.

Pe3uctop, karymka WHOYKTMBHOCTH M KOHJEHCATOpP B LIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu mnocnenoBaTENbHOM COCIUHEHUU PE3UCTOPa, KaTYyIIKH



WHYKTUBHOCTHU U KOHJAEHCATOPA.

YCeTpoiicTBO M IPUHITUITT JeHCTBUS TpaHCpopMaTopa.

Monenp TMHUN ANEKTPONIEPENAYH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomot, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne MEpeMEHHOIO TOKAa 4Yepe3 MOCIEN0BAaTENbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pEe3UCTOp.

Habntonenue neKTpoMarHuTHOTO pe30HaHca.

Hccnenosanue paboOThl HICTOYHUKOB CBETA B LIEMIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60JIHbI.

MexaHudeckre BOJHBI, YCJIOBHSI HMX pacmpocTpaHeHus. I[lomepeuHbie wu
npojofibHbIe BOJHBL. [lepuon, CKOPOCTh paclpoOCTpaHEHHWS W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)KCHUE, MpeoMJieHHe, UHTepdepeHIus u
nudpaxius.

3Byk. CropocThb 3ByKa. | poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

[ITymoBO€E 3arpsi3HEHNE OKPYKAIOLLEH CPEBI.

DNEKTPOMArHUTHBIC BOJIHBI. YCJIOBHUS M3JIyYEHHs DJICKTPOMATrHUTHBIX BOJIH.
B3anmMuas opueHTaIus BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.

CoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XEHUE,  MPEJIOMJICHHUE,
noJisipu3aius, uHTeppepeHus u Tudpaxims.

[IIxana >MeKTpOMarHUTHLIX BOJH. [[puMEHEHHE 3JIEeKTPOMAarHWTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMITEL paguoCBs3U U TeIeBUICHUS. Paguonokamus.

DIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEBI.

TexHuueckue yCTpOHWCTBA M MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yABTPA3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEJIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U TPOAOTBHBIX BOJIH.

Konebiromeecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JIJTMHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

Habmonenue orpaxeHus 1 MpeJoMIICHUS MEXaHUUYECKUX BOJIH.

Ha6mronenune natepdepeHnu U AuGpakinid MEXaHUIECKUX BOJIH.

AKYCTUUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOH H
4acTOTOM KoJIeOaHMIA.

UccnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTpa)keHUe,
MIPEJIOMIICHHE, TTONIApU3aIs, Tudpakius, nHTepdepeHIus.

Oo6napyxxeHune nHPpPaKpacHOTo U yIbTPadrOIETOBOTO H3ITYyUCHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

N3yuenue nmapameTpoB 3ByKOBOU BOJIHBL.

N3yueHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHeliHOE pacnpoCTpaHeHUE CBETa B OAHOpPOAHOU cpene. JIyu cera.
ToueyHbIld HCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKoHbl oTpaxeHusa cBera. [loctpoeHune n300pakeHUl B
iockoM 3epkajie. Chepuueckue 3epkaia.

[Ipenomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBETa. AOCOMIOTHBINA MTOKA3aTellb



npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeb MpenoMileHus . [I0CTOSHCTBO 4acTOTHI
CBETA M COOTHOIIECHHWE [JIMH BOJH IPHU IEPEXOAE MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pas3zielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus cBeta. CinoxHbIl cocTaB 0€iI0ro CBeTa.
[Ber.

[Tomnoe BHyTpeHHEe oTpaxeHue. [IpenenpHblii yroa MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHWEe M ONTHYECKas Cuja TOHKOW JIMH3bL. 3aBUCUMOCTHh (HOKYCHOIO
paccTosiHusl TOHKOM cdepuueckoil JUH3bI OT €€ T€OMETPUM M OTHOCUTEIBHOIO
NOKa3arelisd NPeIOMIIEHUS.

dopmyra TOHKOM JIUH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.

Xoxa nyva, MPOLIEAIIEro JIMH3Y IO IPOU3BOJBHBIM YITIOM K €€ INIaBHOM
ontuueckol ocu. IlocTpoeHne wu300pakeHU TOYKM M OTpe3Ka MpSIMOA B
coOMparoUMX U pacCEeMBAIOIIMX JIMH3aX U UX CUCTeMaXx.

OnTuueckue npubdopsl. Pazpemaromas cnoco6HoCcTh. [1a3 Kak onTuyeckas
cucTema.

[Ipenensl TpUMEHUMOCTH F€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. HWurtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOmOAEHUS MAKCUMyMOB W MHUHUMYMOB B HHTep(EpEeHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX HCTOYHMKOB. I[IpuMepnl KilacCHUYECKUX
UHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmus cera. JudpaknuonHas peméTka. YCIoBHE HaONIONCHUS
[JJaBHBIX ~MAaKCUMYMOB TpH TAaJE€HUH MOHOXPOMAaTHUYECKOr0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipu3zanus cera.

TexHuueckue ycTpoWCcTBA M TEXHOJIOTMYECKUE TIPOLIECChl: OYKH, JyIa,
nepucKon, (Qoroarmapar, MUKPOCKON, MPOEKIIMOHHBINA ammapar, MpPOCBETICHHE
OIITUKH, BOJIOKOHHAS ONTHUKA, TU(PpaKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHS CBETA.

NccnenoBanue npeaoMIIeHHs CBETA.

Habnronenune noaHoro BHYTpEHHET0 OTpakeHus. Mojienb CBETOBO/A.

HccnegoBanne xoAa CBETOBBIX IIYYKOB YEpe3  IJIOCKOMApaUIENbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanne cBONCTB M300pakeHU B TUH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONA.

Hab6mronenune naTepdepeHnm cBeTa.

HaGmronenue 1BETOB TOHKUX TUIEHOK.

HaGmonenune nudpaximm ceeta.

Nzydenne nudpakimOHHON PEIIETKH.

Habmronenue nudpakiimoHHOTO CIIEKTpA.

Hab6nronenne nucnepcuu cBera.

Habmonenune nonsipu3aiuu cBeTa.

[IpumeHeHue NOIAPOUIOB ISl UBYUCHUSI MEXaHUUYECKUX HANPSIAKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3mepenne nmokaszaresns npesoMIICHUS CTEKJIA.

HccnenoBanne 3aBHCHUMOCTH (DOKYCHOTO pAacCTOSIHUSI OT BemiecTBa (Ha
pUMepe KUJIKUX JIUH3).



N3mepenune (poKyCcHOro pacCTOSHHS pacCeMBAIOIINX JTUH3.

[Tonydyenue n3o0paxeHs! B CUCTEME U3 IJIOCKOTO 3€pKaJia U JIUH3bI.
[Tonyyenne n3o0paxeHus! B CACTEME U3 JBYX JIUH3.

KoHncTpynpoBanue T€IeCKOMMYECKUX CUCTEM.

Ha6monenue nudpaxkuuu, nHTEpPEpeHInN U MOISIpU3alii CBETA.
N3ydenue nonsipusanuu cBeTa, OTPAXEHHOTO OT NOBEPXHOCTH AUAJIEKTPHUKA.
N3ydenue nHTepdepeHnn Ja3epHOro U3Iy4eHHs Ha ABYyX LIEISX.
HaGnronenue nucnepcum.

HaGnronenue u ucciaenopanue AuGpakimOHHOTO CIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonydyenue criekTpa M3Iy4eHUs CBETOAMONa MPHU MOMOUIU JU(PPaKIIMOHHON

PELIETKHU.
Pasznen 6. OcHOBBI crIeIHAIBHON TEOPUH OTHOCHTEILHOCTH.
I'panuibl  NPUMEHMMOCTH  Kjaccuueckod  mexaHuku.  [locTymatel

CIIeUAJIbHOU TE€OPUU OTHOCUTEITHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  uHTepBajid. I[IpeoOpazoBanusi  JlopeHia.
VYcnoue mpuymHHOCTH. OTHOCUTETBHOCTh OJHOBPEMEHHOCTH. 3aMeJjIcHUe
BPEMEHH M COKPAIIICHHUE JJINHBI.

DHEprus U UMNYJITbC PEIISITABUCTCKON YACTHIIBI.

CBs13b MaccChl C PHEPTUEH M UMITYITLCOM PEIISTUBUCTCKOW YaCTHUIIBI. DHEPTrHUs
TTOKOSI.

TexHuueckne yCTpPONCTBA M TEXHOJOTHUYECKHE IMPOIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTETU 3apsHKEHHBIX YaCTHIL.

Y4eHnuecKkuil HIKCIIEPUMEHT, JIa0OpaTOpHbIE padOThI, TPAKTUKYM.

OnpeneneHue UMNOYIbca M DHEPIHMH  PEISATHUBUCTCKUX dYacTtuil (10
dororpadusM TPEKOB 3apsSHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pasnen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckynapno-601108601i 0yaiu3m.

PaBHOBecHOE TemioBoe M3MyueHUEe (M3TydeHHe aOCONIIOTHO YEPHOTO Tela).
3akoH cmemienus Buna. ['unoresa [imanka o kBaHTax.

®oToHBI. DHEPTHs U UMIYIIHC (POTOHA.

®ororddekr. OmbiTel A. I. CronetoBa. 3akonbl dororddexra. YpaBHEeHHE
OiiamreitHa 11 potodrddekra. «KpacHas rpanua» ¢porosrddekra.

JlaBnenne cBeTa (B UYAaCTHOCTH, JIaBJIEHWE CBeTa Ha aOCOIOTHO
MOTJIONIAIOIIYI0 W abCONIOTHO OTpaxaroiryto moBepxHocTh). Omnwiter I1. H.
JleGenena.

BonHoBrie cBoiicTBa yactull. Bonuel ne bpoins. JlimHa BonHbl ne bpousa u
pasMepsl  00JacTH  JIOKaJdW3allMy JABMXKYyIIeHcs dactuiel.  KopmyckynspHo-
BOJIHOBOU ayanu3M. Judpakius sIeKTpOHOB Ha KPUCTaIIaX.

Crnemnduka n3mepenuii B Mukpomupe. COOTHOIICHUS HEONpPeneIEHHOCTEH
['eiizenOepra.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: CIEKTPOMETD,
doroanmeMenT, (oTomaTUMK, TYHHENBHBIM MHKPOCKON, COJHEUHas Oarapes,
CBETOAUO.

Jemoncmpayuu.

®dotor(heKT Ha YCTAHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTodd(DEeKTa.

UccnenoBanne  3aBUCHUMOCTH  CONPOTUBIEHUS  IMOJIYNPOBOAHUKOB  OT
OCBEILIIEHHOCTH.



Cseroguon.

Conneynas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomot, npaKmuKym.

Hccnenosanue ortopesucropa.

N3mepenue nocrosiuuoi [1nanka Ha ocHOBe uccneaoBanus Gporodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YE€PE3 CBETOAMOJ OT HAIIPSKCHUS.

Tema 2. @uzuka amoma.

OnpITEl MO MCCHENOBAHUIO CTpOEHMS atoma. llmanerapHas mozens aroma
Pesepdopna.

[Tocrynatel bopa. U3nydyenue u nornonieHue GOTOHOB MPU MEPEXOE aToMa C
OJIHOTO YPOBHS SHEPTUU Ha APYTOil.

Bunsl ciektpoB. CieKTp YpOBHEW dHEPTUU aTOMa BOAOPOAA.

CnoHTaHHOE M BBIHYKJICHHOE M3JIy4yeHHUe cBeTa. Jlazep.

TexHHu4yecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHEKTPATbHBIN
aHanu3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Monens onbiTa Pesepdopra.

HaGnronenue nuHeH4aThiX CIEKTPOB.

YcTpoicTBO U AEHCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OnpenenieHne JIMHBI BOJIHBI JIa3€PHOTO U3JTYUYCHMUS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomol, npaKmuKym.

HaGnronenue nuHeHyaToro cnexkrpa.

HccnenoBanue crnekTpa pa3peKEHHOro aToOMapHOTO BOAOPOAA W HU3MEPEHHE
nocTosstHHOM Punoepra.

Tema 3. Duszuka amomHo2o A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsan sjapa. MaccoBoe
yucio sapa. M30tonsl.

PannoaktuBHOCTh. Alnbda-pacnaja. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnan. ['amma-uzmydeHue.

3aKkOoH paJWOaKTHUBHOIO pacmnajaa. PaauoakTUBHbIE H30TONBI B IPUPOE.
CBoiiCTBa MOHU3UPYIOLIETO MU3JIy4YeHUs. BiusHUE paguoaKTUBHOCTU HA JKHUBBIC
opranu3mbl. EcrecTBeHHbIl QoH m3nyueHus. Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B siipe. SlnepHbie cunbl. [ledexT maccs siapa.

Anepnsie peakuuu. Jlenenue u cuntes saaep. SAnepHeie peaktopsl. [Ipobiemsr
YIOPABISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. OKOJOTMYECKHUE aCIEKThl Pa3BUTHS
SIEPHON DHEPIETUKHU.

Mertoasl perucTpauyy U UCCICI0BaHUS FIEMEHTAPHBIX YACTHULL.

OyHAaMEHTaJIbHBIE B3aUMOJCUCTBUS. bapuoHbl, ME30HBI UM JICNTOHBI.
[IpencraBnenue o CranaaptHoit Moaenu. KBapk-mitooHHas MoJenb apOHOB.

®usuka 3a npeaenamu CrangapTHod Mojenu. TéMHas marepus U TEMHas
JHEprus.

EnuncTBO (hr3myeckoil KapTUHBI MUPA.

TexHn4ecKue yCTpOMCTBA U TEXHOJIOTUYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, snepHbIi peakTop, TEPMOSAJIEPHBIA peakTop, aromMHas Oomoa,
MarHUTHO-PE30HaHCHAasi ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanne TpekoB 4acTull (TI0 TOTOBBIM (GoTOTpadusim).

HccnenoBanne paanoakTuBHOTO (POHA C MCMOIB30BAHUEM JIO3UMETPA.

N3yuenue nornonieHus: 6eTa-4yacTull aJlFlOMUHUEM.



Pasnen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3UKH.

Dtansl pa3BUTHS aCTpOHOMUU. [IpuKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3HKUA [JIs1 OOBSICHEHUS MPUPOJIBI
KOCMUYECKUX 0OBEKTOB.

Mertoabsl acTpOHOMHYECKUX HccaeaoBaHU. COBPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, paIMOTEIECKOIIBI, BHEaTMOC(EepHasi aCTPOHOMUSL.

Bun 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHO)KCHUE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTh. lcTouHuK sHepruu CoHIa U 3BE3.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU. /[(narpamma «CHeKTpaibHbIN KjIacc —
CBETHUMOCTb». 3BE3/bl NIABHOM IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» [JIs1 3BE3] IVIABHOM MOCJIENOBATEILHOCTH. BHyTpeHHEE CTpoeHuE
3BE31. COBpEMEHHBIC MPEICTABICHUS O MPOUCXOXKACHUU U 3BoMonuMu CoJiHIa 1
3BE3/1. DTalbl )KU3HU 3BE3.

Mnineunslii Iyt — nHama l'amaktuka. [lonoxenue u nuxenue ConHua B
lNanaktuke. Tunbl ranakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B AApax
rajakTHK.

Bcenennas. Pacimmmpenne Beenennoii. 3akon Xa006ma. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PenukroBoe usiryyeHue.

Macmrabnas ctpykrypa Becenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenust 3BE3m1HOTO HeOa HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPHIOKEHUM ISl OTpeneseHus] MOJI0XKeHUsT HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE co03Be3aus CeBEpHOro Modymapus U SpKUE
3BE3/IbI.

HaGmonenuss B Teneckon JlyHBI, IJaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUJICHUM.

DOuU3NYeCKUl NPAKTUKYM.

Cnioco6bl n3MepeHus (pU3NYECKUX BEIMYUH C UCIOJIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX W3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEITUYNH.
OrneHka rpaHui] IOTPEIIHOCTEH.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUW, HUCCICAOBAHUN  3aBUCUMOCTEU
¢u3nuecknx BETUYWH, IMPOBEPKA MPEAIOKEHHBIX TUMOTe3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHX  pa3feilax «YUCHUYECKUHA  SKCIEPHUMEHT,
naboparopHbie pabOThI, TPAKTUKYM»).

O60o01maoiee NOBTOPEHUE.

OO6o0menne u cucTeMaTu3alus COoIepKaHusl pa3iesioB Kypca «MexaHukay,
«MonekynsapHas pu3nka U TepMOAUHAMUKAY, « DNEKTpoAnHAMUKaY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEIMAIbHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas
busnkay, « IMEMEHTH aCTPOHOMUU U aCTPODUIUKIY.

Ponp ¢u3MKM ®W acTpOHOMHHM B DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJIBHON M dTUYECKOU cpepax MesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (HHU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOU KAPTWHE MHUpPA, 3HAYEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEeH, OOBACHUTENBHOM W  MPOTHOCTHUYECKOM (I)yHKuHﬁ
busnueckoit Teopun, poiab GU3NUECKONH TEOPUU B (POPMUPOBAHUH MPEACTABICHHM
0 (U3MYeCKOM KapTHHE MHUpA, MECTO (PU3MUECKOW KapTUHBI MHUpa B OOUIEM pAIY



COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJE.

MesknpeaMeTHble CBA3H.

N3yuenue kypca ¢pusuku yriy0n€éHHOro ypoBHs B 11 kitacce ocyiecTBiasieTcs
C Y4€TOM COMEpXk aTEJIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJI0TUYU, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnnle nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHWE, HAy4yHbId (akT, runores3a, (pU3MUeckas BEIMYMHA, 3aKOH,
TeOopus, HAOIIONEHHE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJElb, H3MEpPEHUue,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTENIbHBIE TPUOOPHI, LU pOoBas JabopaTopus.

Mamemamuka: pelleHUEe CUCTEMbl ypaBHeHHMU. TpuroHomerpuueckue
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHl M MX MPOEKIHMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie snemMeHTapHbIX GyHKUMNA. [IpuzHaku mnomoOus TPEyrojbHUKOB,
orpezesIeHHe MIIOIAIU TUIOCKUX (puryp u oobeéma te.

buonozua: »>nexrpuyeckue SBICHUA B >KMBOM NpUpoOlE, KoiedareiabHbIe
JIBMKEHUSI B OSKMBOM TIPUPOJIE, DKOJOTMUECKHME PHUCKA TMPU MPOU3BOACTBE
AIIEKTPOAHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAWIIEH  Ccpebl,
yABTPA3BYKOBasi JMArHOCTUKA B MEIUIMHE, OINTHYECKHE SBJICHUS B IKUBOU
npUpoIe.

Xumusn: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAUIMYECKON peETKU, CTIEKTPAIbHBIN aHAIH3.

TI'eozpagpua: wmarnuTHble TIONIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX PV,
doTrochEMKa 3eMHOM MOBEPXHOCTHU, cericMorpad.

Texnonozusn: TPUMEHEHUE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTPOJIBUTaTeNlb SIkoOu, reHepaTtop MEepeMEHHOro TOKa, WHAYKIIMOHHAS TIeyb,
JUHUW 3JEKTpoIepeaay, 3JIeKTPOABUTaTeNb, paaap, paauoNpUEMHUK, TEIEBU30D,
auTeHHa, TeneoH, CBY-meus, yabTpasBykoBas [HAarHOCTHKA B TCXHHKE,
NPOCKIMOHHBIH allapar, BOJOKOHHAS ONTHKA, CONHEYHas Oarapes, CIIyTHHKOBBIC
NPUEMHUKHY, II€PHASI SHEPTETHUKA U SKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.

INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBbPA3SOBAHUAIMYHOCTHBIE
PE3VJIBTATBI

JIMYHOCTHBDIE PE3YJIBTATbI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS Yy4yeOHOro mnpeamera «Dusnkar
JIOJDKHBI OTpa)kaTh TOTOBHOCTBh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS
chopMupoBaHHON BHYTPEHHEH IIO3MITMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUCHTAIlMH, TIO3UTHBHBIX  BHYTPEHHUX  YOCKJCHUN, COOTBETCTBYIOIIHX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pacHIMpeHUE >KHU3HCHHOTO
OTBITA M OMbITA JESITEILHOCTH B IMPOIIECCE peaNn3alliid OCHOBHBIX HaIpaBICHUM
BOCTIUTATENILHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:
rPaskIaHCKOT0 BOCTIMTAHMS:

e CchOPMHUPOBAHHOCTh TIpPaXJAHCKOW  MO3WUIMH  OOydYaromerocss  Kak

AKTMBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO OOIIECTRA;
e TMPUHATHE TPAAUIUOHHBIX OOIIECYETOBEYCCKUX TYMAHUCTUUYECKUX U
JTIEMOKPATHYECKUX [IEHHOCTEH;



e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOmiecTsa, ydacTBOBaTb B  CaMOYINpaBIE€HUU B  00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aHMOJCHCTBOBATH C  COLUMAJIBHBIMU  WHCTUTYTaMH B
COOTBETCTBUHM C UX (PYHKIUSMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApHOW U BOJIOHTEPCKOMN AECATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHMA:

e chOpPMHUPOBAHHOCTH POCCUNCKOM TPaXKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOLIEHHWE K TOCYIAPCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(OpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, ’TUUYECKOIO TOBEICHMUS;

e CIOCOOHOCTH OLIEHMBATH CUTYAI[MI0 U MPUHUMATh OCO3HAHHbBIEC PELICHUS,
OpHUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e 0CO3HAHHUE JMYHOTO BKJIaJ|a B IOCTPOCHHUE YCTOMUHUBOIO OYTyILIETO.

3CTETHYECKOr0 BOCITUTAHUS:

e DOCTETHMYECKOE OTHOLIEHHE K MHpY, BKJIIOYas JCTETUKY HAy4YHOIO
TBOPYECTBA, IPUCYIIETO (PU3MUECKON HayKe.

TPYAOBOr0 BOCIIUTAHUS:

e HHTEpEC K pa3indHbIM c(epaM mpodeccuoHaNbHON AESTENBHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOM W TEXHHUKOM, YyMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP OymyIiei nmpodeccuu M peaan3oBbIBaTh COOCTBEHHbBIE
YKW3HEHHBIC TUIAHBI;

e TOTOBHOCTH M CIIOCOOHOCTh K O0Opa3oBaHHMIO M CcamMOOOpa3oBaHUIO B
o0nacTv PU3MKHU HA MPOTSHKEHUU BCEH KU3ZHH.

JIKOJOTHYECKOr0 BOCIIUTAHUA:

e Cc(OPMUPOBAHHOCTH IKOJOTUYECKON KYABTYPHl, OCO3HAHUE TII00ATBLHOTO
XapaKkrepa dKOJIOTHYECKUX TTPodIieM;

e IUIAHUPOBAHUE W OCYUICCTBICHUE JECUCTBUM B OKPYXKAaKOIIECH Cpele Ha
OCHOBE 3HAHUA 1IEJIEV YCTOMYUBOTO PA3BUTHS YEIIOBEYECTRA;

e PpACHIMPEHHE OIBITA JCATEIBHOCTH IKOJIOTHUYECKOM HAIPABICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (U3HKE.

LEHHOCTH HAYYHOI'0 MO3HAHMS:

e Cc(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs PU3NUECKON HAYKH;

e OCO3HaHWE LIEHHOCTHM HAY4YHOW ACATEIBHOCTH, N'OTOBHOCTH B IIPOLECCE
U3yyeHus: (PU3MKU OCYLIECTBISITh HPOEKTHYI0 U HCCIEI0BATEIbCKYIO
NEeATEIIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA
ba3oBbie Jioruyeckue JeHCTBUA:
e CaMOCTOSITENIBHO  (OpMyIHpOBaTH W  aKTyaJU3UpOBATh  MPOOIIEMY,
paccMarpuBarh €€ BCECTOPOHHE;
e ONPENENSTh LENIH ACATEIBHOCTH, 33JaBaTb INApaMEeTPbl U KPUTEPUU HX
JNOCTH)KECHUS,



BBISIBISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUYUST B paccMaTpyUBaeMbIX
(U3HUCCKUX SBICHUSIX;

pa3palathiBaTh MJIAH PELICHUs MPOOJIEMBbI ¢ YUETOM aHalM3a UMEIOIINXCS
MaTepHUalIbHBIX U HEMaTEePHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITCIIBHOCTH, OIICHUBATh COOTBETCTBUC
PE3YABTATOB IIEJISM, OIICHUBATh PUCKHU MTOCJICICTBHIA IEATCILHOCTH;
KOOPJIIMHUPOBATh M  BBIMOJIHATH pabOTy B YCIOBHUAX PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarejibCKue 1eMCTBUS .

BJIaJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUCBBIMU TMOHSATHUSIMH U METOIAMH
dusndyecKor HayKH;

BIAJETh  HaBBIKAMH  y4eOHO-MCCIIEOBATEIIbCKOM W TPOEKTHOM
ACSTENFHOCTH B 00MacTH (M3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETFHOMY TIOMCKY METOAOB pelIeHus 3aaad  (U3NIECKOTO
COZIepKaHMsI, MPUMEHEHHIO Pa3IMYHbBIX METOIOB MO3HAHUS;

BIAJICTh BHJAMHU JCSITEIBHOCTH TIO TMONYyYEHUIO HOBOTO 3HAHUS, €Tro
MHTEPIpETalid, TPeoOPa30BaHUIO U MPUMEHEHHIO B Pa3JIMYHbBIX YIeOHBIX
CUTyalMsIX, B TOM YHCIIE MPH CO3/aHWU Y4EeOHBIX MPOEKTOB B 00IacTH
buzuky;

BBISIBIISITh TTPHYUHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJIM3UPOBATH 3aj]1ady,
BBIIBUTaTh THIOTE3y €€ pelicHUs, HaXOAUTh apryMEHTBl A
JI0Ka3aTeIbCTBA CBOMX YTBEPIKJICHWH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pElIeHHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHUS 3aJaddl Pe3yibTarThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCIIOBUSX;

CTaBUTh M (OpMYyIHpPOBaTH COOCTBEHHBIE 3aJa4yl B 00pa3oBaTeIbHOU
NEeSTEHbHOCTH, B TOM YUCJIE MPU U3YUCHUU PUHUKY;

J1aBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCHUTHh 3HaHHMSA TI0 (U3UKE B TPAKTUYECKYIO 00JacTh
KUZHEJEATEIHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TIOAXOAbI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIAJIETh HaBbIKAMU MOJy4deHUs WHOOpMau (HU3UIECKOTO COICPKaHUS
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH MOMUCK,
aHaJ M3, CUCTEMATH3AIMI0 M WHTEPHpPETaIio HWHPOPMAIUUA PAa3ITHUIHBIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OpMAITNH;

UCIIONB30BaTh CpeNcTBa HH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTMI B PEIICHWHM  KOTHUTUBHBIX, = KOMMYHUKATHBHBIX H
OpraHW3allMOHHBIX 3a/lad C COOMoAeHNEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, THUTHEHBI, PECypCcOCOEpeKeHUs, MPABOBBIX W
ATUYECKUX HOPM, HOpM UH(POPMAITMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCTHI (PUBUYECKOTO COMACEP)KAHHS B Pa3NIWYHBIX (popmarax ¢
yua€ToM Ha3HaueHHs WHPOPMAlMA W I1IEJIEBOM ayIUTOPUU, BBIOUpAs
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3YAIU3ALIUH.



KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

OCYUIECTBISTh OOIIEHHE Ha Yypokax (U3MKKM U BO BHEYPOUHOU
NEATENIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyalldd H  CMSI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO W JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHHUs C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

IIOHMMaTh ¥ UCIIOJIb30BaTh PEUMYIIECTBA KOMAHAHON U UHAUBUYAJIbHON
paboTHI;

BbIOMpATh TEMATUKy M METOAbl COBMECTHBIX ACHCTBUN C Yy4ETOM OOLIMX
VUHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YICHA KOJUIEKTUBA,

IPUHUMATh L€JIM COBMECTHOM JCATEIIBHOCTH, OpPraHu30BbIBAaTH U
KOOPAMHUPOBATh JEUCTBHUS 10 €€ JOCTHKEHHUIO: COCTaBIAThH IUIAH
JEUCTBUH, pacipelesiTh poJikd C Y4ETOM MHEHUH Y4aCTHUKOB, 00CYXJaTh
pe3yabTaThl COBMECTHOM pabOThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIAJA M KaXXJIOr0 Y4YaCTHMKAa KOMaHIbl B
oO1uit pe3ynbTaT no pa3padoTaHHBIM KPUTEPHUSIM;

npejyararb HOBBIE IIPOEKTHI, OLEHMBATh HJEU C IIO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIUYHBIX
CUTyallusX, TMpOABIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VHULIUATUBHBIM.

PerynsiTuBHbIEe YHUBeEpPCaJIbHbIE Y4eOHbIE AelCTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJATh ITO3HABATENbHYK JEATEIBHOCTh B
o0nactT (U3UKKH W ACTPOHOMHUH, BBISABISATH NPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIAIThH IJIAH PELICHUS] PACYETHBIX U Ka4€CTBEHHBIX
3a/ia4, TJIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Yy4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTEHUN;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;
nenarb OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, Oparb Ha cebsd
OTBETCTBEHHOCTbH 32 PEILIECHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHHMIO WU TPOSIBICHHUIO JPYIUIIMH B 00JIACTH
¢u3UKU, TOCTOSHHO TMOBBIIMIATh CBOM 00pa30BaTENbHBIA M KYIBTYPHBIN
YPOBEHb.

CaMOKOHTpO.]'lb, SMOILIMOHAJIbHBIM MHTEJLJIEKT:

JlaBaTh OLCHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JCSITEIbHOCT,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEIAM;

BIQJCTh HABBIKAMU II03HABaTEIbHOM peQUIEKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM W MBICIUTEIILHBIX MPOILECCOB, UX PE3YJIBTATOB H
OCHOBAHUIA;

UCITOJIB30BaTh MPHEMBI pedISKCHHM JUIS OIEHKH CHTYyalldd, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHUBATh PUCKU W CBOCBPEMEHHO NPUHUMATh PEUICHUS MO HX
CHIDKCHHUIO;

NpUHUMAaTh MOTHUBBI M APTYMEHThI JPYTUX IPU aHAJIM3€ Pe3yJbTaroB



NEeATEIIbHOCTH;

MPUHUMATh ce0s, MOHMMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M APTyMEHTBHI APYIMX IIPU AHAIM3E pEe3ylbTaroB
NEATEIIbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO APYIUX HA OLIMOKHU.

B mpomecce MOCTHKEHHSI JTUYHOCTHBIX PE3YJAbTATOB OCBOCHHS IPOTPAMMEI I10
buzuke s ypOBHSL CpelHEero oOmiero oOpas3oBaHusi y 0Oydaromuxcs

COBEPIIECHCTBYETCS AYMOIIMOHAJILHBIH WHTEIUICKT, TIPE/ITOJIar Al
c(hopMUPOBAaHHOCT:
e CaMOCO3HAHMSA,  BKIIOYAIOMIETO  CIHOCOOHOCTH  TMOHMMATh  CBOE

SMOILIMOHAJILHOE COCTOSIHUE, BUAECTh HANpaBICHUS Pa3BUTHA COOCTBEHHOM
AMOILIMOHATBLHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIHOCOOHOCTH aJaNTHPOBATHCA K
SMOLIMOHAJLHBIM HW3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTpEeMIICHUE K IOCTUKECHUIO 1IeJIU
U yCHexy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JI€MCTBOBATh, UCXONS U3
CBOMX BO3MOXHOCTEH;

SMIATHM, BKIIOYAIONIEH CHOCOOHOCTh TOHHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYUTHIBATh €ro MpU OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKIIIOYAIOIIUX  CHOCOOHOCTh  BBICTPAaMBATH
OTHOILUEHUS] C JAPYTUMH JIIOABMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
pazpemarb KOHQJIUKTBHI.

ITPEAMETHBIE PE3VIIBTATBI

K xoniy oOyuenus B 10 knacce TmipeIMETHbIE pPE3ylbTaThl Ha YIITyOIEHHOM
YPOBHE JIOJHKHBI OTPaXkaTh C(OOPMHUPOBAHHOCTH y OOYHAIOIINXCS YMEHHI:

MOHUMAaTh  POJIb (U3UKH B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTMYECKOHM, COIMAIbHOM M JTHYECKOM cdepax AesATEeIbHOCTH
YeJIoBeKa, poJib U MECTO (PU3MKU B COBPEMEHHOW Hay4YHOW KapTUHE MUpA,
3HAQUEHHWE OIHUCATEIIbHONW, CHCTEeMaTHU3UPYIOMeH, OOBSICHUTEILHON U
IPOTHOCTHYCCKOW  (QYHKIMH  (QU3HYECKOM TEOpHMHM —  MEXaHHKH,
MOJIEKYJIIPHOW (U3HKK U TEPMOIMHAMUKH, POJIb (PU3MUYECKON TEOpPUU B
dbopMUpOBaHUY TPEJCTABICHUHN O (PU3NIECKON KApTUHE MUPA;

paznuyaTth yCIOBHUS TNPUMEHHMOCTH Mojenield (U3HYEeCKuX Tel |
IPOIIECCOB (SBJICHMI): HWHEpIMAIbHAs CHCTeMa OTcYéTa, aOCOJIOTHO
TBEpAOE TeElo, MarepuanbHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
cBOOOMHOE maaeHue, aOCONIOTHO ymopyras aedopmaius, aOCOIIOTHO
yIpyroe u adCOJOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIENU Ta3a, JKUJIKOCTU
U TBEPIOro (KPUCTAJUIMYECKOT0) TeJa, UealbHbIM ra3, TOUYECUHbIA 3apsl,
OJTHOPOAHOE JIEKTPUUECKOE MOJIE;

pasnuyarh yclIoBUs (TpaHUIlBI, O0JACTH) MPUMEHHUMOCTH (U3HUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMA XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH MUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH MEXaHWYECKHE TIPOLECChl U SIBICHUA,



UCIIONIB3Ysl OCHOBHBIE TOJIOKEHUSI M 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBHXKEHHS, (OpPMYNIbl KHHEMAaTHUKH PaBHOYCKOPEHHOIO
NBIDKEHUSI, mpeoOpazoBanusi [anwmies st CKOpPOCTH U MEpeMElIeHUs,
3aKkOHbl HBIOTOHA, MNPUHLUII OTHOCUTENBHOCTH [ amunes, 3akoH
BCEMUPHOTO TATOTEHUSI, 3aKOHbl COXPAHEHUS UMITYJIbCAa U MEXAHUYECKOU
SHEPIuM, CBsI3b PAOOTHI CHUJIBI ¢ U3MEHEHHEM MEXaHWYECKOM HHEPrHH,
yCJIOBUS paBHOBECHS TBEPAOro Teia), IMPU ITOM HCIOJIb30BaTh
MaTeMaTH4eCcKoe BBIPA)KCHHUE 3aKOHOB, YKa3bIBATh YCIOBUS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBanuii ["anuies, BToporo
U TpeTbero 3akoHOB HbBIOTOHA, 3aKOHOB COXpAaHEHHUS UMIYIbCa U
MEXaHUUYECKOM IHEPruu, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHAJIM3UPOBATh U OOBSICHATH TETUIOBBIC MPOIIECCHI U SBJICHUS, UCTIONb3YS
ocHoBHble ToNokeHUsT MKT wu 3akoHBI MoJekynspHOW (UMK U
TEPMOJMHAMHUKHA (CBS3b JABJIEHUS WJI€AJBLHOTO Ta3a CcoO CpeaHe
KMHETUYECKOM SHEPrueil TEIIOBOrO JBMXKCHUS W KOHIIEHTpALMENH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEpPrueu TEIJIOBOIO JABMKECHHSI €r0 YacCTHUIl, CBA3b JABJICHUS UCATBLHOTO
raza C KOHIEHTpalMel MOJEKyl M €ro TeMIepaTypol, ypaBHEHHUE
MenpneneeBa—Kianepona, TEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUsl PHEPrUU B TEIUIOBBIX MpOLIECCaX), MPU 3TOM HCIOJIb30BATh
MaTeMaTHu4ecKoe BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnanelpoHa;

aHAJIM3UPOBATh W OOBSACHATH DJCKTPUUECKUE SIBJICHUS, HUCIOIb3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHBI AJIEKTPOJAMHAMHUKHU (3aKOH COXpPaHEHMUS
ANEKTPUYECKOTO 3apsja, 3aKOH Kynona, IIOTEHLIMAJIbHOCTh
ANEKTPOCTATUYECKOTO IIOJIS, MPHUHIMUIT CYIEPHO3ULUU AIEKTPUUYECKUX
IIOJIEN, MPU ATOM YKa3blBas YCJIOBHs NPUMEHMMOCTH 3akoHa Kyrnona, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOUIEHHWsS: 3aKOHbI OMa i ydacTka
Hend U JUIsl 3aMKHYTOM AJIEKTPUUYECKOW I1enu, 3akoH Jlxoymsa—JIeHna,
npasuna Kupxroda, 3akonsr @apajges 11s1 3JEKTPOIIN3a);

ONMKCHIBATh (HU3MYECKUE TMPOILECChl W SIBICHUS, HWCIONb3YS BEITUYHHBI:
IIEpEMELIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJICHUE, IIOTCHLMAJIbHAS DSHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWuYecKas HHeprus, paboTa CWIbI, IEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CUJla TSKECTH, CUJla YIPYTOCTH, CWJIA TPEHHS, MOIIHOCTD,
SHEPrUs B3aWMOJACHCTBUSA Tena C 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEprus ympyrou neopmanuu TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoiroTHas TeMIiepaTypa Tena, paboTra B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WJCaIbHOTO OIHOATOMHOTO Ta3a, paboTa HIAeaJbHOTO Trasa,
OTHOCHUTEJIbHASL BIIAXKHOCTH Bo3ayxa, KIIJI wmaeanbHOro TEIioBOro
JBUTATEIIA; ICKTPUUECKOE IOJIE, HANPSKEHHOCTD 3JIEKTPUYECKOIO IO,
HaIpsOKEHHOCTh  TOJIS TOYEYHOTO 3apsja WM 3apsKeHHOTO 1Iapa B
BaKyyME€ M B JUAJIEKTPHUKE, IOTCHIMANl 3JIEKTPOCTATUYECKOrO IO,
Pa3HOCTh NOTEHIIMAJIOB, MIEKTPOABMKYIIAs CUJIA, CHJIA TOKA, HAIIPSYKCHUE,
MOIIHOCTh TOKA, OJJEKTPUYECKasi EMKOCTh IUIOCKOTO KOHAEHCATopa,
COIIPOTUBJIEHHE YYaCTKa LENU C MNOCIEAOBATEIbHBIM W IapaICIbHBIM
COEMHEHUEM PE3UCTOPOB, SJHEPTHS AEKTPUUECKOTO OIS KOHJICHCATOPA;
OOBSICHATH ~ OCOOCHHOCTH  TPOTEKaHUS  (PUBWYECKUX  SBICHUM:
MEXaHUYECKOE JIBMIKEHHE, TEIUIOBOE JBH)KCHUE YaCTHI[ BELIECTBA,



TEIJIOBOE paBHOBECHUE, OPOYHOBCKOE NBHKEeHHE, Nu(dy3us, ucnapeHue,
KUTIEHUE W KOHJICHCAIUs, TUTaBIICHUE U KPUCTAUTU3allnsl, HAalIPaBJICHHOCTD
TETUIOTIepeAady, AIEKTPU3AUS TeJ, SKBUIIOTCHIIUAIFHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

IPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTH ONHON (PM3MUECKON BEJIMYUHBI OT
ApPyrod ¢  WCIONBb30BAHWEM  TMPSAMBIX  HM3MEPEHUH, TpU  ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCUPOBATh pE3ylIbTaThl MOTYyYECHHOU
3aBHCHUMOCTH (M3MYECKHX BEIMYMH B BHAE TpaQUKOB C yUETOM
aOCONIOTHBIX MOTPENIHOCTEN N3MEPEHUH, AeNaTh BBIBOBI IO pe3yabTaTaM
MCCIICZIOBAHUS;

NPOBOJUTH KOCBEHHBIC HM3MEPECHHS (PUINYCCKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTHUMAJBHBIA METOI W3MEPEHHs, OICHHBATh aOCONIOTHBIE U
OTHOCHTEIbHBIC TTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH OTBITHI IO MPOBEPKE MPEIJIOKEHHON THUIMOTE3bI: IJIAHHPOBAThH
AKCIIEPUMEHT, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJTYYCHHBIE PE3YIbTaThl M JeNaTh BBIBOA O CTarTyce MPEAIOKEHHON
THITOTE3HI,

coOuroaTh mpaBmiia 0E30MacHOTO TPy MPH MPOBEICHNUN UCCIICIOBAaHUH B
pamMkax  y4yeOHOTO  OKCIIEPHMEHTa,  TpakTHKymMa ©  y4eOHo-
MCCIICZIOBATENILCKOM M TMPOCKTHOW JESATEILHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPOMCTB U J1a0OpaTOPHOTO 000PYAOBAHMS;

pemarh pacu€THBIC 3aJauyd C SIBHO 3aJaHHOM M HESBHO 3a/JIaHHOU
¢u3ndecKol MOJENBI0: Ha OCHOBAaHWW aHAJIM3a YCIOBHS O0OOCHOBBIBATH
BbIOOp (u3MuUecKOW MOjeNW, OTBeyawIlnei TpeOoBaHUAM  3aaadd,
OpUMEHSATh  (QOpMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH W  TMOCTYJAThI
bu3MUecKuXx TEOpUil MPU MCIHOJIB30BAHUM MAaTEMAaTHUYECKUX METO/I0B
pelIeH s 3a/1a4, TPOBOAUTH PACUETHl HA OCHOBAaHUU MUMEIOUTUXCS JTAHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOBI PEIICHUS C YUETOM
MOJTyYEHHBIX PE3YJIbTaTOB;

pemiath KayeCTBEHHbIE 3a/ladyd, TpeOylolnue NPUMEHEHUsS 3HAaHUUA U3
Pa3HBIX pa3eNioB Kypca (PU3MKH, a TAaKKe MHTETpAIMi 3HAHUN U3 APYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTMUECKYIO
[IEMOYKY PACCYXICHHI C ONMOPOil HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SBJICHHUS;

UCIIONB30BaTh TEOPETUYECKUE 3HAHUA JJs1 OOBSCHEHHS OCHOBHBIX
HOPUHIUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOHCTB
U TEXHOJIOTMUYECKHUX MPOIECCOB;

OPUBOJIUTH MPHUMEPHl BKJIala POCCUUCKMX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPY)KAIOIIErO
MUpAa, B Pa3BUTHE TEXHUKH U TEXHOJIOTU;

aHaJIM3UPOBATh U OLIEHUBATH MOCJIEACTBUS OBITOBOM M NMPOU3BOIACTBEHHON
JESTeIbHOCTH 4YeJIOBEKa, CBSI3aHHOW C (PU3MYECKUMHU MPOLECCaMu, C
MO3HUILMNA SKOJIOTUYECKON 0€30MacHOCTH, MPECTABICHUN O pallMOHAIbHOM
OPUPOAOIOIB30BaHIH, a TAKXKE Pa3yMHOM HCHOJIb30BAHUU JTOCTHXKEHUMN
HayKd U TEXHOJOTWH i JajJbHEHMIIEro pa3BUTHS YEIOBEYECKOTO
00111eCTBA;

NPUMEHSTh Pa3udHbIe CIIOCOOBI paboThl ¢ MHbOpManuel (U3NIECKOTO
COACpXAaHMUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU STOM HCIOIB30BaThb COBPEMEHHbIE HH(POPMAIIMOHHBIC



TEXHOJIOTUU [JI1 TIOMCKa, NepepadOTKU M MpenbsABIeHUs Y4eOHOH U
Hay4YHO-MIONYJISIPHOM MH(OpMALUU, CTPYKTYPUPOBAHUS U WHTEPIpPETALIUU
uH(pOpMaLK, TOJXYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKHU
aHAJIM3UPOBATh  MOJy4aeMyl0  HMH(pOpManmMiO U OLECHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUW, TaK U HAa OCHOBE
aHaJn3a UCTOYHUKA MH(OPMALINH;

OPOSIBISTH OpraHu3allOHHbIE U M03HABATENIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPUOOpETEeHUsT HOBBIX 3HAHUM B  mpouecce
BBIMIOJTHEHUS TPOEKTHBIX U YU4EOHO-UCCIIEA0BATENbCKUX padoT;

paboTaTh B Tpynne C HCIOJIHEHHEM pPAa3jINUYHbIX COLMAIbHBIX pOJEH,
IUTAHUPOBATh padOTy TPYMIbl, PAIMOHAIBHO PacHpeesTh AsITeIbHOCTD
B HECTAHJAPTHBIX CHUTYAIUSX, aJI€KBAaTHO OLIEHUBATh BKJIAJ] Ka)XJ0ro W3
YYaCTHUKOB T'PYNIIbI B pEIIEHUE pacCMaTpUBaAEMOM MpooOIeMbl;

IPOSIBISATH MOTUBAIMIO K Oynylie npodeccuoHaabHOM NeATeIbHOCTH 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIISL.

K koniy oOyuenust B Il Knacce mpenMeTHbIE pe3ylbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJHKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHHI:

NMOHUMAaTh  POJdb (U3UKH B  DKOHOMHUYECKOH, TEXHOJIOTUYECKOU,
COLIMAJIBHON M 3TUYECKOU cdepax AesTeIbHOCTH YeIOBeKa, pojib U MECTO
bU3UKM B COBPEMEHHOW HAyyHOW KapTUHE MHpA, POJIb ACTPOHOMUU B
NPAKTUYECKOW  JEATEIIbHOCTA YEJOBEKa U  JajJbHEUIIEeM Hay4yHO-
TEXHUYECKOM Pa3BUTHM, 3HAUEHUE OINUCATEIbHOW, CUCTEMaTU3UPYIOIIEH,
OOBACHUTEIPHOM M TPOTHOCTHYECKOW (YHKIMH (U3UYIECKONH TEOpuu —
ANEKTPOAUHAMUKH, CHEIUAJBbHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib uuveckoil Teopuu B (HOPMHUPOBAHUU MPEACTABICHUMN O
¢dusznueckoit KapTUHE MUpa, MeCTO (GU3MUECKON KapTHUHBI MHUpa B 00IIEeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJIE;
paznuyaTth yCIOBHUS TNPUMEHUMOCTH Mojeled (U3MYEeCKUX Tel U
IpOLIECCOB  (SIBJICHUI): OMHOPOIHOE JJIEKTPUYECKOE U OJHOPOLHOE
MarHUTHOE TOJIsA, TApPMOHUYECKHUE KOJIeOaHUs, MaTEMaTHUECKIUN MasiTHUK,
UJICAJIbHBIN NPYKUHHBIM MasTHUK, TAPMOHWYECKUE BOJHBI, HJCaJbHBIN
KoJeOaTeIbHBIN KOHTYp, TOHKAas JMH3a, MOJIE]Ieil aToMa, aTOMHOTO sipa U
KBAaHTOBOM MOJICIU CBETA;

paznuyarh ycloBUs (TpaHUIbl, O0JACTH) MPUMEHHUMOCTH (U3HUUYECKUX
3aKOHOB, TMOHMMAaTh BCEOOIMMIA XapakTep (yHIaMEHTAJbHBIX 3aKOHOB M
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSICHATH 3JICKTPOMArHUTHBIE TMPOIIECCHI U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJOKEHHUS M 3aKOHbl DIIEKTPOAUHAMHUKUA U
CIEUUAIBHOW  TEOPUUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO  3apsjga, cwia Awmmepa, cuina JlopeHia, 3akoH
ANEKTPOMArHUTHOM  MHAYKUuW, npaBwio Jlennma, cBa3p  DJJC
CAMOMHAYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOM LENH CO CKOPOCTHIO
U3MEHEHUsT  CWUJbl  TOKa,  MOCTYyJaTbl  CIEUHAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIE MPOLIECCHI U SIBJIICHUSI, UCTIONB3YS
NOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  OWHIITEHHA IS
doroaddexra, mepBbIi W BTOpoM ToOCTynarel bopa, mpuHIHMI
COOTHOIIIEHUS HeomnpenenéHHocTell [eiizeHOepra, 3aKOHbI COXpPaHEHUS



3apsI0BOTO U MAacCOBOTO YHCET M DHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
pPaaIMoaKTUBHOTO pacnajia);

ONMHKCHIBAaTh (HU3UYECKHE TMPOIECChl W SBICHUS, HWCIIONB3YS BEITUYHHBI:
HaNPsDKEHHOCTH AJICKTPUUYECKOTO TOJISA, TTOTSHIMA 3JIEKTPOCTATHIECKOTO
NOJIsi, PA3HOCTh TIOTEHIIMAJIOB, JJICKTPOABIDKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MArHUTHBIM TOTOK, cuja AMIlepa, WHIYKTUBHOCTD,
AJICKTPONBIDKYIIAS CHJIA CAMOWHIYKIIUW, JSHEPTUS MArHUTHOTO TIIOJIS
NPOBOJHUKA C TOKOM, PEISITHBUCTCKHA WMITYJIbC, IIOJTHAs JHEPTus,
DHEPTUs TIOKOS CBOOOTHOW YACTHUIBI, DHEPTUS M HUMITYILC (HOTOHA,
MacCOBOE€ YHCJIO U 3apsl sApa, SHEPTHSI CBSI3U SAIpa;

OOBSICHATH  OCOOCHHOCTH  MPOTCKaHUS  (PU3NYSCKUX  SIBICHUM:
AJICKTPOMAarHUTHAs WHAYKIIMS, CAMOUHIYKITUS, PE30HAHC, HHTEP(EPCHIIHS
BOJIH, JUQpaKius, JTUCIIEPCUs, TIOJHOEC BHYTPEHHEE OTpaKCHHE,
dotosnexkrpuueckuii 3pdexr (dbotorddexr), anbda- u Oera-pacmaabl
sayep, raMMa-u3JIydeHHue sjaep, (PU3NYECKHE MPUHIIUIBI CIIEKTPAIBHOTO
aHanm3a u paboThI Jia3epa;

ONpECNIATh HAINpaBICHUEC WHIYKIIMA MAarHUTHOTO IO TPOBOJHHMKA C
TOKOM, CUJIbl AMrniepa u cuiibl JIopeHiia;

CTPOUTh U300paKEHUE, CO3/IaBaCMOE TUIOCKHM 3€PKaJioM, TOHKOW JIMH30M,
U PACCYUTBIBATDH €TI0 XapaKTCPUCTUKH,

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHUYCCKHE TOHSTHS, TCOPUU H
3aKOHBI JUIS aHaim3a ©  OOBSCHEHUS (DHU3UYECKUX  IPOIICCCOB,
NPOUCXOIANINX B 3BE3/IaX, B 3BE3MHBIX CHCTEMaX, B MEKraJaKTHICCKOM
cpele; IBMKEeHHUsT HeOECHBIX Tell, HBOJIIOLMY 3BE311 U BeenenHoi;
IPOBOIUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEJIUYUH C
UCIIONB30BAaHUEM TMPAMBIX HU3MEPEHUU, TMPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBATh  PE3yIbTaThl  IMOIYYEHHOM  3aBUCUMOCTH
¢uznueckux BeTUYMH B BUAE TpaduKoB € Yy4E€TOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMid, JeJaTb  BBIBOABI IO  pe3yjibTraraM
UCCIICIOBAHUS;

IPOBOIUTh KOCBEHHBbIC H3MEpPEHUS (PU3NYECKUX BEIUYUH, TPU HTOM
BbIOMpATh ONTHUMAJIBHBI METOA HM3MEPEHUs, OLICHUBATH A0COITIOTHBIC U
OTHOCHUTEIbHBIC MOTPEUTHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJIUTH OTBITHI MO MPOBEPKE MPEITI0KEHHON THIOTE3bI: MIIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJyYEHHBIE pe3yAbTaThl M JENaTh BBIBOJ O CTAaTyCce MPEIIOKECHHOM
TUTIOTE3bI;

OIHMCHIBATh METOBI MOIYYCHHS HAYYHBIX AaCTPOHOMHYECKUX 3HAHUN;
coOronaTh paBmiia 6€30MacHOTO TPyJa MPHU MPOBEIECHUN UCCIIEIOBAaHUHN B
pamMKax  y4eOHOro  OSKCIIEpUMEHTa,  MpakTUKymMa ©W  y4eOHO-
UCCIIEIOBATENILCKOM W TMPOEKTHOW JAESTENBHOCTH C MCHOJIb30BaHHUEM
U3MEPUTENBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHMUS;

peumarb pacuy€THbIC 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJIaHHOU
duznueckoil Monmenpl0: Ha OCHOBAaHWM aHalW3a YCJIOBHS BBIOWpATH
duznyueckne Mo, OTBEYAIOIINE TPEOOBAHUSM 3a/la4yd, MPUMEHATH
(opMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (DU3HUECKUX TEOPHMA
NpU  WCIONB30BAHUM  MAaTeMAaTHYECKMX METOIOB  pEIICHHS  3ajad,
MPOBOANTH PAaCcYEThl HA OCHOBAHWU MMEIOIINXCS JAHHBIX, aHAJTU3UPOBATH
PE3YABTATHl U KOPPEKTUPOBATh METOJBI PEIICHUS C YUIETOM TMOTYYCHHBIX



PE3YIBTATOB;

periath KadyeCTBEHHBIC 3a/adyd, TPeOYIOIMe TPUMCHCHHsSI 3HAHUW W3
Pa3HBIX pa3leNnoB Kypca (PU3MKH, a TAakKe WHTETPAIMN 3HAHUN U3 APYTHUX
MPEIMETOB €CTECTBCHHO-HAyYHOTO IMKJIA: BBICTPAMBATh JIOTHYCCKYIO
IIETIOYKY PACCYKICHHH C ONOPOH HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHUE SBICHUS;

UCIIONB30BaTh TEOPETUUYECKUE 3HAHWS JUIA OOBSICHEHHS OCHOBHBIX
NIPUHIIAIIOB pa0OThl U3MEPUTEIBHBIX MPUOOPOB, TEXHHYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOAUTL TPUMEPHI BKJIaJa POCCHMCKUX M 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHEC HAyKH, B OOBSICHEHHUE IPOIECCCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJOTH;

aHAJM3UPOBATh M OICHUBATH IMOCIEACTBUS OBITOBOW W MPOW3BOICTBCHHOM
NEATENHPHOCTH 4YEJIOBEKa, CBSI3aHHOH C (U3MYECKUMHU TIpOIeccamu, C
TIO3UITUH SKOJIOTHYECKON O€30MaCHOCTH, MIPEICTABICHUN O pallioOHATbHOM
IPUPOIOTIONB30BAHUH, a TAaK)Ke PasyMHOM HCIOIB30BAaHUU JTOCTHKCHUIN
HAyKH W TEXHOJIOTMH JUIS JAJIbHCHWIIErOo pa3BUTHS YEJIOBEYCCKOTO
o0I11eCTBa;

NPUMEHSATh Pa3juvHbIC CIIOCOOBI paboThl ¢ MH(opMaImed (GU3NIECKOro
CONCP)KaHUS C HCIIOJIb30BAHHEM COBPEMEHHBIX  HMH(OPMAIIMOHHBIX
TEXHOJIOTHH, TIPH 3TOM HCIIOJIb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIC
TEXHOJIOTUH JIJI1 TIOWCKA, TNEepepaOd0TKM W TPEIbSABICHUS YYeOHOH W
HAyYHO-TIOMYJISIPHON WH(OpPMAaIK, CTPYKTYPUPOBAHUS U WHTCPIPETALIUH
uH(OpMaIluMi, TOIYYEHHOW W3 Pa3IUYHbIX MCTOYHUKOB, KPUTUUYECKU
aHAJIM3UpPOBaTh  MMOJydyaeMyr  HHOpMAlNMIO W OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJiM3a UCTOYHUKA MH(POPMAITUH;

IIPOSIBIIATH OpraHU3aIMOHHbIE U MO3HABATEIbHbIE yMEHUS
CaMOCTOSITEJILHOTO  NMPUOOPETEHWsT HOBBIX 3HAHUH B Tpolecce
BBITIOJIHEHUS TIPOCKTHBIX M y4eOHO-UCCIEA0BATEIbCKUX PAdOT;

pabotarhb B TpyIIEe C HCIOIHEHHUEM pPa3IMYHBIX COIMAJIbHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIIbI, PAIIMOHAIBHO PACTIPEICATh EITCIBHOCTh
B HECTaHJAPTHBIX CHUTYyaIMAX, aJeKBaTHO OIICHWBATh BKJIAJ] KaKJIOTO M3
YYaCTHUKOB TPYIIIILI B PEIICHUE PacCCMaTPUBAEMOM MPOOIJIEMBI;

IIPOSIBIIATH MOTHBAILIUIO K Oymymiel npodecCuoHaaIbHON AeATEIbHOCTH 10
CIEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TIPOQUIIS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsimuecTBo yacon

Ne HanmeHoBaHuUe pa3iesioB M TeEM 6 ) (3
KonTtposabHbie IIpakTHyeckue

n/m | mporpaMmmsl Bcero o0p:
padoThI padoThI

Pa3nen 1. HAYYHBIA METOJI IO3HAHUS ITPUPOIbI

1.1 | HayuHblii METOA TO3HAHUS IPUPOBI 6 0 0
Hroro no pazaeny 6




Paznea 2. MEXAHUKA

2.1 Kunemarnka 10 1 0
2.2 JlnHamuka 10 0 0
2.3 Craruka TBEpAOTO Tena 5 1 0
2.4 3aKoHBI COXPAHEHHUS B MEXaHUKE 10 1 0
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJICKYJISIPHOKHHETUIECCKO T 15 1 0
TEOPUU
3.2 Tepmonunamuka. TerioBbIe MallIiHbI 20 1 0
33 ArperarHble COCTOSIHUS BEIIECTRA. 14 1 0
@da30BbIE NEPEXOBI
Wroro mo pazneny 49
Pa3nen 4. JJIEKTPOAUHAMMUKA
4.1 DNEeKTPHUYECKOE TIOJIe 24 1 0
4.2 [1oCTOSIHHBIN NIEKTPUUECKHI TOK 24 1 0
4.3 Toxu B pa3IMYHBIX cpeax 6 0 0
Hroro no pazneny 54
Paznen 5. PU3HUYECKHAMN TPAKTUKYM
5.1 | dusuueckuii IpaKTHKYM 16 0 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10 0 0
OBUIEE KOJIMYECTBO YACOB I10 170 8 16
I[TPOI'’PAMME
11 KJIACC
HanmeHnoBanue KoJsimuecTBo yacos
Ne J1eKTPO
pa3aesnoB U TeM KonTtpoJsbHble IIpakTHyeckue
n/n Bcero o0pa3oB:
NMPOrpamMmmbl padoThbI padoThI
Paznen 1. JJIEKTPOAUMHAMMUKA
1.1 MaruauTtHoe nojue 14 0 0
19 DJeKTpoMarHuTHast 13 1 0
WHTYKIIHS
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHHWS 1 BOJIHBI
21 Mexanuueckue 10 0 0
KoJIeOaHUS
29 DNeKTpOMarHUTHBIE 15 0 0
KoJIeOaHUs




Mexanuueckue u
2.3 ANEKTPOMArHUTHBIE 10 1 0
BOJTHBI
2.4 Onruka 25 1 0
Wroro mo paznemy 60
Pa3nea 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 | Ocross CTO 5 1 | 0
Hroro no pazneny 5)
Pa3nen 4. KBAHTOBASI ®U3UKA
41 KOpHYCKYJUIpHO- 15 0 0
BOJIHOBOM JTyaJIl3M
4.2 duznka aToma 5 0 0
43 ®du3MKa aTOMHOTO fA7Ipa U 5 0 0
AIIEMEHTAPHBIX YaCTHII
Hroro mo pazneny 25
Pa3nen 5. JJIEMEHTBI ACTPOHOMUWHU U ACTPODPU3ZUKHU
51 DneMEeHThbI aCTPOHOMUH 12 0 0
1 acTpoU3UKHI
Hroro no pazneny 12
Paznen 6. PU3HUYECKHAMN TPAKTUKYM
6.1 | dusmueckuii mpaKTHKYM 16 0 16
Hroro no pazneny 16
Paznen 7. OOBIIAIOIIEE IIOBTOPEHUE
Cucremaruzanus u
00001eHne
MIPEIMETHOTO
71 COJIEpKaHUs U OTIbITa 15 0 0
NesITeNIbHOCTH,
MPHOOPETEHHOTO MPH
W3y4eHUU Kypca GU3UKH
10 — 11 kmaccoB
Wtoro no pazgeny 15
PezepBHOE Bpems 10 0 0
OBIIEE KOJIMYECTBO 170 4 16
YACOB T1O ITPOI'PAMME




YUYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA
» Gusuka (B 2 yactax), 10 kinacc/ I'enaenmreitn JI.O., bynatosa A.A., KopHusnbes
N.H., Komkuna A.B.; nox penakmueit Opinosa B. A., O61iecTBo ¢ orpaHuYeHHON
orBeTcTBeHHOCTHI0 «BUHOM. Jlaboparopus 3HaHui»; AKIIMOHEPHOE OOLIECTBO
«M3narenscTBO «IIpocBenienue»

» Gusuka (B 2 yactsax), 11 knacce/ l'ennenmreiin JI.O., Bynatosa A.A.,
Kopuunnes U.H., Komkuna A.B.; mox penakiueit Opnosa B.A., O0miecTBo ¢
orpannueHHON oTBeTcTBeHHOCThIO « BMTHOM. JlaGoparopust 3HaHMil»;
AxrmonepHoe obmectBo «M3narenbcTBo «IIpocBenieHue»

» Gusuka. Onexkrpoaunamuka, 10-11 knaceel/ Msxkumes I'.4., CunsikoB A.3.,
OO611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY; AkiinoHepHoe
obmectBo «M3narenbcTBo «IIpocBerieHne»

» duszuka. Ontuka. KBantosas ¢usuka, 11 knace/ Mskumes I°.5., Cunsakos A.3.,
OO6111eCTBO € OTPaHUYCHHONW OTBETCTBEHHOCTHIO «J[PODAY; AKIMOHEpHOE
obmectBo «M3narenbcTBo «IIpocBemmeHne)

» dusnka. MonekynsapHas ¢uszuka. Tepmogunamuka, 10 kirace/ Mskumes I'.4.,
CunskoB A.3., O01IECTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxmmmonepHoe obmecTtBo «M3narenscTBo «IIpocBerienue»

» ®usuka. Mexanuka, 10 knace/ Msxumes I'.51., CunsikoB A.3., O0miecTBO ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AkiimonepHoe 00I11eCcTBO
«M3narenscTBO «IIpocBenienne»

» ®usuka. Konebanus u Bonusbl, 11 knace/ Makumes I'.51., Cunsakos A.3.,
OO0111eCTBO € OrpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAY; AKITMOHEpHOE

obmectBo «M3marenscTBO «IIpocBemnieHue



METOANUYECKHUE MATEPUAJIBI JISA YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



