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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypOBHS Ha YPOBHE CpPEAHETO OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXKEHUU U TPeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbIx B OI'OC COO, a takxke ¢ ydé€Tom
dbenepanbHON pabodeil mporpaMMbl BOCTUTAHUS W KOHIICTIIIMH TPEMIOAaBaHUs yIeOHOTO
npeamera «®uszukay B oOpazoBaTedbHBIX oOpraHu3anusx Poccuiickoit denepanum,
peann3yoIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

ConepxaHue  mporpaMmbl 1O (U3MKE  HampaBieHO  Ha  (opmupoBaHue
€CTeCTBEHHOHAYYHOU KapTHHBI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOydeHHH UX
¢u3uke  Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO TOJX0/a.
[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO Kk miuaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOyYeHHS, a TaKkKe
YUUTBIBAET HEOOXOAUMOCTh peaM3alli  MEXKIPEIMETHBIX CBSI3eM  (UBUKU  C
€CTECTBEHHOHAYYHBIMU yUY€OHBIMH TIpeAMEeTaMU. B Hell onpeaenstoTcsi OCHOBHBIE 1IEJIH
n3y4yeHus: (PU3UKHU Ha YPOBHE CPETHErO 00IIEro 00pa3oBaHus, IJIAHUPYEMBIE PE3YIIbTATHI
OCBOCHHMS Kypca (U3HMKHU: JTUYHOCTHBIE, METalpelIMETHbIe, MpeAMETHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o (u3uke BKIIOYACT: IUIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS Kypca (PU3UKHU
Ha 0a30BOM YpOBHE, B TOM

YHUCJIe MPEIMETHBIE pPe3yJbTaThl MO TOoJaM OOYYEHUS; COJCp)KaHUE

ydueOHoro npeamera «Ou3nkay mo rojgaM 00ydeHHs.

[Iporpamma 1o ¢u3uke MOXXET OBITh HUCIOJIb30BAaHA YUMUTENSIMU KaK OCHOBA IS
COCTaBJICHUsSI CBOMX pabouux mnporpamm. [Ipu pazpabotke paboueld mporpamMmbl B
TEMaTUYECKOM TUIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOXHOCTH HCIIOJIb30BAHUS
3JIEKTPOHHBIX (1 dpOBBIX) 00pa3oBaTeIbHBIX pecypcos, ABJISTFOLIUX CST
y4eOHOMETOAMYECKUMH MaTepraiaMu (MYJIbTUMEAUIHBIE MPOrPAMMBI, 3JIEKTPOHHBIE
y4eOHUKH U 3aJaYHUKH, DJICKTPOHHBbICE OUOIMOTEKH, BHUPTYyaJbHBIE JIA0OPATOPUH,
UTPOBBIE  MPOTPAaMMBbI,  KOJUIEKUMHM  HUGPOBBIX  00pa30BaTENbHBIX  PECYpPCOB),
peATU3yIONIUMH  TUIAKTHYECKHUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH, COIEpKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUMU.
[Iporpamma 10 (Qu3KMKEe HE CKOBBIBAET TBOPYECKYH) WHUIIMATUBY YYUTENEH U
MPE0OCTAaBISAECT BO3ZMOXKHOCTD JIJI peIM3alMKi Pa3IMYHbIX METOAMYECKUX MOJIXO0J0B K
opraHuzanuu oOydeHus ¢U3UKE TPU YCJIOBUU COXpaHEHHUs O0s3aTebHOM YacTH
coJiepKaHus Kypca.

dusznka Kak Hayka O HaubOoJjiee OOIIMX 3aKOHaX MPUPOAIbI, BHICTyNass B KadyeCTBE
y4eOHOTO TpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMYy 3HaHUU 00
okpyxatomeM wMupe. [IkonbHBIM Kypc GU3MKH — CHCTEMOOOpPa3yIOIIUA IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TMIPOIIECCOB M SBJICHHWM, W3y4aeMbIX XUMHUEH, Owomoruen, (U3NIECKOU
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reorpadueit U acrpoHomueil. Vcnosib3oBaHWE W aKTUBHOE MPUMEHEHUE (PUINYECKUX
3HaHUU OMpeNessieT XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJNOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHMS KOCMOCA, IOJYYEHHS HOBBIX MAaTEpPHAIOB  C
3aJlaHHBIMU CBOMCTBaMU U JApyrux. M3yueHue ¢U3MKKM BHOCUT OCHOBHOM BKJIAJ B
(GhopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yJaromuxcs, B (GOpMHPOBAHUE
YMEHUN TMPUMEHATh HAyYHBIH METOJ| IO3HAHMS TPU BBIIOJIHEHUH HWMHU Y4YEOHBIX
HWCCIIeTOBaHUM.

B ocHOBY Kypca Gpu3uKu 11 ypOBHS CpEHEr0 00111ero 00pa30BaHusl MOJIOKEH Pl UJIEH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOCHHS.

Hoes yenocmrnocmu. B cCOOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KAK BOMPOCHI KJIACCUYECKOH,
TaK ¥ COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM ¢ HEW MaTepuasl Kypca (PU3UKH O0BEAMHEH
BOKpYTr ¢u3nueckux teopuil. Benymmum B Kypce sBiusgercs GOpMHpPOBaHUE
MPEJCTABICHUIN O CTPYKTYPHBIX YPOBHSX MAaT€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanojgaraeT uCnojib30BaHue ryMaHUTapHOTO
MoTeHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTUSA (DU3UKH C pa3BUTHUEM
oOIliecTBa, a TaKKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U 3KOJOTHUYECKUMHU
poOJIeMaMHu.

Hoes npuxnaonou uanpaenennocmu. Kypc ¢Qu3uku npenamnonaraer 3HaAKOMCTBO €
IIUPOKHUM KPYTOM TE€XHUUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUN U3YYEHHBIX TEOPHUH U
3aKOHOB.

Hoes oxonocuzayuu peanusyercs IMOCPEACTBOM BBEIAEHUS 3JIEMEHTOB COJEp KAHMS,
MOCBSAMIEHHBIX HYKOJOTUYECKUM TIpOoOJieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI  C
Pa3BUTUEM TEXHUKU U TEXHOJIOTHH, a TakXke OOCYXAeHUs MpoOJeM pallOHAIBHOTO
MPUPOIOTNOIB30BAHUS U SKOJOTMYECKON O€30MaCHOCTH.

Crep’HEBBIMU 3JIEMEHTaMU Kypca (PU3MKU Ha YPOBHE CpeJHEro oOuero oOpa3oBaHMS
ABNISIOTCS  u3nueckue Tteopur (dhopMHpOBaHUE TPE/ICTABICHUN 0 CTpPYKType
MOCTpOeHUsT (HU3UYECKON Teopuu, posid (QyHIAMEHTAIbHBIX 3aKOHOB W TPHUHIIUIIOB B
COBPEMEHHBIX TMPEJICTABICHUSX O MPUPOJE, TPaHUIAX MNPUMEHUMOCTU TEOPUM, IJIs
OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U MPOIECCOB).

CucTeMHO-IesTeNbHOCTHBIN MOAX0J B Kypce (DM3UKU peau3yeTcsi MpEexIe BCEro 3a
CU4€T OpraHu3aliy SKCICPUMEHTAILHON AesSTeNbHOCTH oOywarommuxcs. Jyis 6a3oBoro
YPOBHS Kypca (PU3UKH — ITO UCIOJIb30BaHUE CUCTEMbl (PPOHTATHHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX PAbOT, KOTOPHIE B MPOrpaMMe 1Mo Pu3UKe 00bETUHEHBI
B OOIIUI CMHCOK YYCHHYECKUX MPAKTUIECKUX padboT. BrijeneHne B yka3aHHOM TepeyHe
7a0bopaTOpHbIX pabOT, NPOBOAUMBIX JJII KOHTPOJSL M OLEHKH, OCYIIECTBISAETCS
YYaCTHHKaMU 00pa30BaTEIbHOTO MPOIlecca UCXO0M M3 OCOOCHHOCTEW TUTAaHUPOBAHUS U
ocHaileHust kabunera ¢uszuku. [Ipu 3ToM obecnieunBaeTcsi OBIAJEHUE O0YUYaAIOIIUMHUCS



YMEHUSIMA  TPOBOJUTH  KOCBEHHBIE  W3MEPEHMs, HCCIECAOBAHMS  3aBUCUMOCTEHN
(Y3MYECKUX BEJIMYMH U TOCTAHOBKY OMBITOB 10 MIPOBEPKE MPEIOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHuE yAeISeTCs PEeIIeHUI0 paCUETHRIX U KaYECTBEHHBIX 3a7a4. [Ipu aTom
JUIA pacuy€THBIX 3a/lad MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO 3aJaHHOM (U3UYECKOM
MOJIEJIbIO, TIO3BOJIAIONINE MPUMEHITh M3YYEHHbIC 3aKOHbI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pazfena Kypca, TaKk M HMHTETpUPYsS 3HAHUS U3 pasHbIX paszgenoB. s
KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCA 3aJaHUs HA OOBSCHEHUE TNPOTEKAHUS
¢u3MUecKuX SBICHUI M TPOILECCOB B OKPYXKAIOIIEH »XKU3HU, Tpelyroniue BbIOOpa
(br3MYEeCcKON MOJEH ISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TtpeboBanusiMu DPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
o0ecreueHunto yueOHoro npouecca 0a30Bblii ypOBEHb Kypca (PM3UKU Ha YPOBHE CPEITHETO
oOmero oOpa3oBaHUs JOHKEH M3Yy4daThbCsl B YCIOBHUSAX MPEIMETHOrO KaOuHeTa (hU3HKU
WIH B YCJIOBUSX MHTETPUPOBAHHOTO KAOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.
B kabunere (u3uMKU JOJDKHO OBITH HEOOXOAMMOE JIabOpaTOpHOE OOOPYIOBAHHE JISI
BBITIOJTHEHUSI YKa3aHHBIX B MIPOrpaMMe Mo (pU3MKe YUYEHHUECKHX MPAKTHYECKUX padoT U
JE€MOHCTPALIMOHHOE 000PYAOBAHHUE.
JleMoHcTpaniuoHHOe 000py/0BaHue (OPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAaJIbHOM JOCTaTOUHOCTH M OOECHEeYMBAET IIOCTAHOBKY IEPEUYMCIEHHBIX B
nporpamMme Mo (U3MKE KIIIOYEBBIX JEMOHCTpPAlUUd ISl UCCIEAOBAHHUS H3Y4aeMbIX
SBIICHUN U TMPOLIECCOB, IMIUPUIECKUX B (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHUYECKHUX
IIPUMEHECHUM.
JlabopaTopHOoe 000pynOBaHME ISl YYEHUUYECKUX MPAKTHUYECKUX padboT (opMHpyeTcs B
BUJIE TEMAaTHMYECKUX KOMIUIEKTOB M oOecreuyuBaeTcs B pacyére OJHOr0 KOMILJIEKTa Ha
IBYX oOyuaromuxcs. TemMaTudeckrue KOMIUIEKThI Ta00paTOPHOTO 000PYI0BAHUS JTOJKHBI
OBITH MMOCTPOEHBI HA KOMILJIEKCHOM MCHOJb30BAHUH aHAJIOTOBBIX U HU(POBBIX MPUOOPOB,
a TaKKe€ KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE LIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMM  LIENIIMH ~ M3y4yeHHUS (QU3MKKM B 00mEM 00pa3oBaHUM  SIBISIOTCS:
(hopMHpOBaHNE UHTEPECA U CTPEMIICHUS 00YYaOIIUXCSl K HAYYHOMY U3YyUYEHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TTO3HAHUsS U (OPMHUPOBAHUE

MCCJIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIMM SIBJICHUSM; (DopMUpOBaHNE HAYYHOTO
MHUPOBO33pPEHUS KaK pe3ysibTaTa U3y4eHus OCHOB

CTpPOSHUS MaTepuu M (PyHIaMEHTAIBHBIX 3aKOHOB (PU3MKH; (HOPMHUPOBAHWE YMEHHIA
OOBSCHSTH SIBJICHUS C UCTIOJb30BAaHUEM (PU3UUECKHUX

3HAHWM U HAYYHBIX JOKA3aTeNIbCTB; (OpMUpPOBAHUE MPECTABICHUN O POIN (PUUKH IS
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre ATUX TeNe o0ecrednBaeTcss PerieHueM CIEeIYIONUX 3a1ad B Ipolecce
U3y4YeHus: Kypca (DU3MKM Ha YPOBHE CpEIHEro oOulero oopa3oBaHUs: MpUOOpETEHUE
CUCTEMBI 3HaHUI 00 00MHUX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUIX, BKIIIOYAS



MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U AJIIE€MEHTHI
actpom3ukn; (GOpMHUpPOBAHWE YMEHUN TPUMEHSITh TEOPETUYECKUE 3HAHUS IS
00BsCHEHUS

(U3UYECKUX SBICHUUW B TPUPOJE W JUIsl TPUHATHS TPAKTHYECKUX PEIICHHA B
MOBCEAHEBHOM KU3HU; OCBOECHHE CIIOCOOOB pELICHUs PAa3IMYHBIX 3a/1a4 C SIBHO 33JJaHHOM
¢du3nUeckol MOAENbI0, 3a/lay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO3JaHue
(bU3UYEeCKON MOJIENH, aJeKBaTHOW YCJIOBHSAM 3a7add; TOHMMaHUEe (PU3UIECKUX OCHOB U
IIPUHLINIIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB U

TEXHOJIOTHUECKNX TMPOIIECCOB, WX BIUSHHUS Ha OKPYXKAIOIIYIO Cpelay;  OBJIAJICHUE
METOJIaMH CaAMOCTOSITEIbHOTO IJIAHUPOBAHUS U MPOBEICHUS

(U3UYECKUX SKCIEPUMEHTOB, aHaIW3a W WHTEPHpeTalnu WH(POpMAIUU, OMpeaeICHUS
JIOCTOBEPHOCTH TIOJYYCHHOTO pe3yjbTaTa; CO3JaHWE YCIOBHHA IJI Pa3BUTHS yMEHUUN
MPOEKTHO-UCCIIEIOBATEIbCKOM,

TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) HAa YPOBHE CpPEIHEro OOIIEro oOpa3oBaHUs
orBoauTcs 136 yacoB: B 10 kiacce — 68 gacoB (2 yaca B Hememo), B 11 kimacce — 68
4yacoB (2 Jaca B HEJIEINIO).

[Ipenyiaraemplii B mporpamme no (pu3uMke mnepedeHb JIA0OPATOPHBIX U MPaKTUYECKHUX
paboT SABJISETCS PEKOMEH/IOBAHHBIM, YUHUTEIb JIeJIaeT BIOOP MPOBENCHUS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYaromuxcs.

JIro6ast paGoyvas mporpaMMa JOJDKHA MOJHOCTHIO BKIIFOYATh B Ce0s COACP)KaHHUE JTaHHOM
MIPOTpPaMMBI 10 (PU3BHUKE.

B otnenbHBIX ciiydasx Kypc Qu3nMku 6a30BOro YpoBHSI MOKET M3ydaTbcsi B 00bEMe 204
yaca 3a JBa rojga oOydeHus (3 u B Hememo B 10 u 11 kmaccax). B atom ciyuae
YBEJIIMUMBAETCA HE MeHee 4yeM a0 20 4 pe3epBHOE BpEMs, KOTOPOE HCIOIb3yETCs
YUHUTENIEM I W3Y4YeHHUS BOIPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM MpoduiIeM
oOyd4eHMs, W yBEIMYMBACTCS y4deOHas Harpy3ka, OTBOJAMMAs HAa W3YYCHUE MEXAHHKH,
MOJICKYJIIPHOUN (DU3UKU U DJICKTPOAMHAMUKH, 3a CUET pACIIUPEHUS Yncia J1ab0paTOPHBIX
paboT HUCCNEeOBATENbCKOTO XapaKTepa U YPOKOB PEIICHUs] KaYECTBEHHBIX M PacuETHBIX
3ajay.

COJIEP)KXAHUE OBYUEHUSA

10 KUIACC Pa3nen 1. @u3znka ¥ MeTOAbI HAYYHOT'0 TO3HAHUS
du3uka — HayKa o npupoje. HayuHble MeTo1bl TO3HAHUSL OKPY>KAIOIIETO MUPA.

Pounb skcriepuMenTa u TEOpHUH B Mpoliecce MO3HAHMSI MPUPOABL. DKCIIEPUMEHT B (pU3HKe.
MopnenupoBanue ¢u3nueckux siBJIeHUN U npoueccoB. Hayunblie runoresnsl. Guznueckue
3aKOHBI U TeOpUH. [ paHULIbI MIPUMEHUMOCTH PUBNYECKUX 3aKOHOB.

IIprHIMI COOTBETCTBUA.



Pons u Mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHOM HAay4YHOW KApTUHBI MHpa, B
PAKTUYECKOM JESITEIbHOCTH JTIOCH.

Jlemoncmpayuu

AHajorosbsie ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMxkeHUE. OTHOCUTENBHOCTh MEXaHMYECKOro JBukeHus. Cucrema

oTcuéra. Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpeIHsIsi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE

MaTepualbHOW TOUKH, UX ITPOECKIIMU HA OCHU CUCTEMBI KoopauHaT. CloKeHne

IIEPEMEILICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE IPSIMOJINHEWHOE  JIBH)KCHHE.
['paduixu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U TIEPEMEIICHHUS

MaTepUAIbHON TOYKH OT BPEMEHH.

CBoOosiHOE TIafieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonunenHoe naBrkeHue. J[BHKEHME MATEPHUANIBHOM TOYKM IO OKPYKHOCTH €

IIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS CKOpOCTh. llepuon n

yacTtoTa oopauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre yCTpOMCTBA M NPAKTHUUYECKOE NPUMEHEHHE: CHUIOMETpP, IBUKEHUE

CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpE/Iavu.

Jlemoncmpayuu
Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JTBUKEHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habtoienue nprxeHus tena, OpoleHHOro Mo yrioM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenne ycKopeHHsi CBOOOIHOTO MaCHUS.

Hamnpasienue CKOpoCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yuenne HepaBHOMEPHOIO IB>KEHUS € LEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.
HccnenoBanue  COOTHOWIEHHS  MEXKAY  IIyTAMH, INPOHIACHHBIMU  TEJIOM 3a
IIOCJIEA0BATEIbHbBIE PABHBIC POMEKYTKM BPEMEHM IIPH PABHOYCKOPEHHOM JIBUKEHUHU C
HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenune aBuxKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.



Tema 2. Jlunamuka
[Ipyammn otHocurenbHOCcTH ['anmunes. IlepsBeii 3akoH Herorona. MHepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cuid. Btopoit 3akon HberoTona st
MaTEepUAIBHON TOUYKH. Tpernii 3akoH Hbpl0TOHA 711 MaTeprabHbIX TOYEK.

3aKoH BCCMHUPHOT'O TATOTCHUA. Cuna TsHKecTu. HepBaﬂ KOCMHYCCKasl CKOPOCTh.

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

Tpenue. Buasl Tpenus (nmokos, ckoybxeHus, kadeHus). Cuna tpeHusi. Cyxoe TpeHHUe.
Cuna TpeHusi CKoybXeHUs W cuja TpeHus nokos. Koaddunment Ttpenus. Cuna
COMNPOTHUBJICHUS TIPU JIBHXKCHUH TeJa B KUJAKOCTH HIIU ras3e.

[TocTynarenbHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.
MOMEHT CuJIbl OTHOCUTENIBHO OcCH BpamieHus. [liedo cuibl. YceinoBusi paBHOBECHS
TBEPJOIO TEJIA.

TexHuueckue YCTpOﬁCTBa N IIPAKTHYCCKOC IIPHUMCHCHUC: IIOAIIMUIITHUKH, ABHUKCHHC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHne HHEPLIUH.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenne cui.

CroxeHune CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.
CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.
VYcnoBust paBHOBECUS TBEPAOro Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomor V3yueHue

JBYDKCHUS OpyCKa 110 HAaKJIOHHOM ITJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B MPYKWHE U PE3MHOBOM
obpasiie, ot ux aehopMaIim.

HccnenoBanue ycIoBUl paBHOBECHS TBEPIOTO Tella, HMEIOIIETO OCh BPAICHHS.

Tema 3. 3axonwi COXPAHERUA 6 MEXAHUKE

Nminynbec MmaTepralibHOM TOUKH (TeJa), CHCTEMbl MaTepUaIbHBIX TOUEK. IMIyJIbC CHIIBI U
M3MEHEHHE UMITYJIbCa TENA. 3aKOH COXPAHEHHS UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

PaGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass  sHeprus MAaTEPUAJIBHON  TOYKH. Teopema 00
VW3MEHEHUH KHHETUYECKON SHEPTUH.



[lorenmmansHas osHeprusa. [loTeHuuanbHas sHeprus ynpyro aedOpMHPOBAHHON
npyxuHsbl. [loTeHUManbHas SHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HETOTEHLIMANIBHBIE CUJIBL. CBsA3b PAaOOTHl HEMOTEHLUHUAIBHBIX CHII C
M3MEHEHUEM MEXAHWUYECKOW SHEPTHHM CHUCTEMBI TEJl. 3aKOH COXPAHEHHSI MEXaHHYECKOU
SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHUYECKHE YCTPOMCTBA Y MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

[lepexoa NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue abCOIIOTHO HEYNPYroro yjaapa C IMOMOIIbIO JABYX OJIMHAKOBBIX HHUTSIHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHUYECKOW SHEpruu Tejla Ha
IIPUMEpPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsekyasipaas pusuka u repmoauHamuka Tema

1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE  TOJOKEHHUSI  MOJICKYJISIPHO-KUHETUYECKOM TEOPUM U HUX  ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BelecTBa. Moaenn CTpOEeHMs Ta30B, )KUIKOCTEN U TBEPABIX TEJ
1 00BSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX MoOjeseil. Macca u pa3mMepbl MOJIEKYII.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcust.
Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
UJeabHOTrO0 ra3a. AGCONIIOTHAS TeMIepaTypa Kak Mepa CpeIHeH KHHETHYECKOM SHEPTHH
TEIUIOBOTO IBMKEHUS yacTull ras3a. [llkana remnepatyp KenpBuna. ['a30Bbie 3aKOHBI.
VYpasuenne MenneneeBa—Knaneitpona. 3akon JlanbTona. M3omnporeccsl B acaIbHOM
ra3e ¢ NOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEpPMa, U30X0pa, 300apa.

TexHuyeckre ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, QoTorpaguu MoJEKys
OPTraHUYECKUX COEIUHECHUMU.

OnbIThl 10 U PY3UN )KUIAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.
Mogens onbita llTepHa.



OHI)ITLI, JAOKa3bIBAIOIIUC CYIIICCTBOBAHNEC MCIKMOJICKYJIAPHOT'O BBaHMOHeﬁCTBHH.
MOI[CJII), HWILTIOCTpUPYIOIIad IIPpUPOAY AABJICHUA I'a3da Ha CTCHKH COCYya.
OHLITI)I, HIUTIOCTPUPYIOMNC YPABHCHHUC COCTOAHHUA UACAJIBHOI'O I'a3d, U30IIPOLCCCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
OmnpeneneHne macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpeHHil 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATypPhl BO3lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXTy MapaMeTpaMu COCTOSIHUSI pa3peskeHHOro raza. Tema
2. Ocnog6bl mepmoOUHAMUKU

TepmonuHamuueckass  cucrema.  BHyTpeHHss SHEPIUs

TEPMOJIMHAMHYECKOU CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KomuecTBO TEIIoTh U
paboTta. BHyTpeHHss1 3HEprus 0JHOATOMHOIO MI€AJIbHOTO ra3a. Bubl Teronepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIUS, U3ITyUYEeHHE. Y IebHAs TEIUIOEMKOCTD BEILIECTBA.
KonuyecTBo TEMmIoTH MNpu TEionepeaaye.
[Tonsitue 06 aguabatHoM mpoiiecce. [lepBrlit 3akoH TepMoauHaMuku. [IpumeHeHue
MIEPBOTO 3aKOHA TEPMOJIMHAMUKY K U3ompolieccaM. ['paduyeckas uHTepIipeTaIus
paboThI raza.
Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.
TeruoBbie MamuHbl. [IpuHIMTIBL AEMCTBUA TEIUIOBBIX MamiuH. [IpeoOpa3zoBanus sHeprun
B TEIUIOBBIX MamMHax. KoadduumeHT nonesHoro AecTBUs TEMIOBOM MalMHbL. L[k
Kapuo u ero kosdduiuueHT moje3Horo ACHCTBUS. IKOJOTMYECKUE MPOOJIEMBI
TEIJIO3HEPTETUKHU.
TexHuyeckre YCTpOHCTBA M TMPAKTUUECKOE MPUMEHEHUE: JIBUTaTeIb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIBHUK, KOHAUITUOHED.
Jlemoncmpayuu
N3meHenue BHYTpEeHHEH SHEPruu Tejla MPU COBEPIICHUH PaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TIOJ JIEWCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue >(dupa B JATyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIHS).
N3meHeHnue BHyTpEeHHEH sHeprun (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.
OnwIT M0 aaabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).
Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO0 CTOpaHusl, PEaKTUBHOTO JIBUTATEIS.
Yuenuueckuui sxcnepumenm, nabopamopusie pabomuvl IamepeHue
YAEIBbHOU TENIOEMKOCTH.
Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl
[Tapoo6pa3oBanue u koHAeHcarus. Micnapenne u kunenue. AGCOIIOTHAS U
OTHOCUTEIIbHASA  BJIQXHOCTh BO31yxa. HachlleHHbIN nap. YjaenbHas

TEIJI0Ta MapooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.



Teépmoe Teno. Kpucrammueckue u amopdHbIe Tena. AHU30TPONHS CBOWCTB KPUCTAIIIOB.
Kunkue  kpucramisl. COBpeMEHHbIE — MaTepHalIbl. [InaBnenue u

KpucTayui3aius. Y aenbHas Tersiora miasieHus. Cyonumarusi.

VYpaBHeHue TEII0BOro OanaHca.

TexHudeckue yCTpoOHCTBa U MPAKTUIECKOE TPUMEHEHNE: TUTPOMETP U TICUXPOMETD,

KaJOPUMETP, TEXHOJIOTHUHU TIOTYyYEHHUSI COBPEMEHHBIX MaTEPHAIIOB, B TOM YHCIIE

HaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habnronenne HarpeBaHWs W IUIABJICHUS KPUCTAUIMYECKOTO BemiecTBa. JleMoHcTparus

KpHCTAJIIOB.

Yuenuueckuit sxenepumenm, nabopamopnsie pabomur U3mepenue
OTHOCHUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. dnekrpoqunamuka Tema

1. dnekmpocmamuka

OneKkTpu3anus Tel. OJEKTpUYecKui 3apsid. JBa BHIAa SIEKTPUYECKUX 3apsiioB.
[IpoBOOHUKH, AMRIIEKTPUKH M TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsja.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodeuHbId JJIEKTPUYECKUN  3apsil.
OnekTpudeckoe nose. Hanpspk€HHOCTE anekTpuyeckoro nodis. [IpuHumn cyneprno3unuu
ANEKTPUYECKUX NoJiel. JIMHNK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun osnexktpocratuyeckoro mossg. [lotenmuan. Pa3HOCTh TOTEHIMATIOB.
[IpoBOOHUKM ¥ JAMAJIEKTPUKH B DIIEKTPOCTATUUYECKOM Toje. JluanekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATopa. DHEPrus
3apsSKEHHOTO KOHAEHCATOPA.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JJIEKTPOCKOI, AJIEKTPOMETD,
ANEKTPOCTATUYECKAsT ~ 3alllUTa,  3a3eMJICHHE  DJIEKTPONPUOOpPOB,  KOHIEHCATOP,
KONMPOBAJIBHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

BzaumopencTere Ha3JIEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEl.

[TpoBOAHUKH B AJIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aLUTA.

JINBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.
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3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIAAN IJIACTHH,
pacCcTOSHUS MEXy HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.
OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuiui sxcnepumenm, nabopamopusie pabomuvl zmepenue
ANEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax
DNEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOrO ToKa. MICTOUHMKH TOKa.
Cuia toka. [TocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa Ji71s1 ydacTKa 1enu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpbHOE, apalIeIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIenia. MOIHOCTh AIEKTPUUYECKOTO TOKA.
DIIEKTPOABHKYIIIAS CUJIa U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKAa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AekTpudeckoi nenu. KopoTrkoe 3aMbIkaHue.

DIJIEKTPOHHAs MPOBOJMMOCTh TBEPJBIX METAILIOB. 3aBUCHUMOCTH COIPOTHBIICHUA
METAJIOB OT TeMIIEPATypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonympoBonuuku. CoOCTBEHHas ¥ TpPUMECHAs MPOBOJAUMOCTh TMOJYNPOBOJIHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M pacIjlaBaxX »dJIEKTPOJIUTOB. DIJIEKTPOJIUTHYECKAs
JTHCCOLMALINS. DIICKTPOIIH3.

OnekTpudeckuii TOK B razax. (CaMOCTOATENbHBIM M HECAMOCTOSATENbHBIA pa3psii.
Monnus. [1na3ma.

TexHuueckre yCTpOMCTBA W MNPAKTUYECKOE NPUMEHEHHE. aMIepPMETpP, BOJIBTMETD,
peocTaT, UCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIBHbIC
npuoOphl, TEPMOMETP  COMPOTUBIEHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U
(G oTOpE3UCTOPHI, OIYITPOBOJHUKOBBIN U0/, TaIbBAHHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUSI UWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIH
MONEPEYHOr0 CEUCHUSI U MaTeprala.

CwmeliaHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsimoe m3MepeHue NMEKTPOABUKYIIEH CHIIbl. KOpOTKOE 3amMbIKaHME rajJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCHUMOCTh CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.
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Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul NU3yuenue

CMEIIAHHOT'O COEIMHEHUS PE3UCTOPOB.

N3mepenne dNEeKTpOABUAKYIIEH CHJIbl HCTOYHMKA TOKA W €ro  BHYTPEHHETO
COITPOTHUBJICHUA.

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBA3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyHIECTBIISETCA € Y4ETOM
COJIEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypCcaMU MaT€MaTUKH, OMOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C MU3YUYEHUEM METOAOB HAyYHOrO ITO3HAHUS:
ABJICHHE, HAYYHBIA (pakT, runoTesa, (u3nveckas BeJIMUYMHA, 3aKOH, TEOpHsl, HAOJII0IEeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CHCTEMbl YpaBHEHWM, JHMHEWHass ¢QyHKUUA, Mapadora,
runepOona, ux rpadMk U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKLMHU HA OCH KOOPJIHMHAT, CII0KEHNE BEKTOPOB.

buonocus: mexaHndyeckoe ABMXKEHUE B XKUBOU mpupoae, nuddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BHUIbI TEIUIONEPENAUN, TEIJIOBOE PABHOBECHE), BJIEKTPUUECKUE
SIBJICHHS B )KUBOM MIPUPOJIE.

Xumus: AUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEJI, )KUJIKOCTEN U Ta30B, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs JUCCOLMALINS, FaIbBaHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE ABMKEHUI C UCTIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOJAIINIIHUKHK, HCIOJIb30BAHME 3aKOHA COXPAHEHUS HMMITYJIbca B TEXHHUKE
(paketa, BOOOMET W Jpyrue), ABUTraTeNlb BHYTPEHHEIrO CropaHus, mapoBas TypOuHa,
OBITOBON  XOJOAWIBHUK, KOHIUIMOHEpP, TEXHOJOTHMH TMOJIYYEHUS COBPEMEHHBIX
MaTepuaoB, B TOM YHCJIE HAHOMAaTe€pUaJIOB, U HAHOTEXHOJIOTMH, 3JIEKTPOCTATHYECKas
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpYWUHBIN MPUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KITACC Pa3spgea 4. Di1eKTPOAUHAMHUKA

Tema 3. Macnummnoe noe. In1eKmpomMazHUMHAA UHOYKYUS

IlocTossHHBIE MarHuthl. B3aumMoaelcTBHE IOCTOSHHBIX MAarHMTOB. MarHuTHoe mMoJe.
Bekrop MarHuTHOM uHAYKUUU. [IpuHIMD Cynepno3uiMy MarHUTHbBIX MoJjed. JIuHun
MAarHUTHOM WHAyKIMU. KapThHa JMHUKA MAarHUTHOM HWHAYKUHWHU TMOJ IOCTOSHHBIX
MarHuToB.
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MarsauTHoe mnoJjie IMPOBOAHHNKA C TOKOM. KapTI/IHa JIMHUHA HMHAYKIUHW MATrHUTHOI'O ITOJIA
JJIMHHOI'O IIPsAMOTO IIPOBOJAHHUKA M 3dMKHYTOI'O KOJIBLICBOTO ITPOBOJHHMKA, KATYHIKH C
TOKOM. OTIBIT SpCTGILa. B38J/IMOI[CI>1CTBPI€ ITPOBOAHUKOB C TOKOM.

Cuna Amrepa, e€ MOyJb U HaIlpaBJICHHE.

Cuna Jlopenua, e€ monaynb W HampapieHue. [[BrKeHHe 3apsyKEHHOM dYacTHIbl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cunel JlopeHia.

SIBrieHne 371eKTPOMarHuTHON MHAYKIMHA. [I0TOK BEKTOpa MarHUTHOM MHIYKIIVH.
DNeKTpOABMKYIIAs CUJIAa MHIYKLIHUH. 3aKOH 3JIEKTPOMarHUTHOW MHAYKUuK Dapanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYIIAS CHIA MHIAYKUUMU B IPOBOJHUKE,
JBIKYLIEMCSI IOCTYIIATENIBHO B OJJHOPOTHOM MArHUTHOM IIOJIE.

IIpaBuino Jlenna.
NHIyKTUBHOCTG. SIBIIEHHE CAaMOMHIYKIMU. DJIEKTPOABIKYIIAs CHUJIa CAMOUHYKIUU.

3Hepr1/151 MAaravuTHOI'O ITIOJISI KaTYHIKH C TOKOM.

SHGKTpOMaFHI/ITHOG ITI0JIC.

TexHuueckue yCTpOﬁCTBa U IPAKTHICCKOC IMPHUMCHCHUC. IIOCTOAHHBLIC MArHUTHI,
QJICKTPOMAIrHUTHI, QJICKTPOABUI'ATCIIb, YCKOPHUTCIIN QJICMCHTAPHBIX qaCTHuIl,
HMHAYKOUOHHAsA I1CYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMYyYKa MAarHUTHBIM MOJIEM.
JIvHUY MHIYKIIMA MarHUTHOTO TTOJIS.
B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.
SIBNIeHHE SIIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.
3aBUCUMOCTbD 3JIEKTPOABUKYILIEH CUIIBI UHAYKIUU OT CKOPOCTH MU3MEHEHUS MarHUTHOTIO
MTOTOKA.

SIBnenue CaMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomol U3yuenune
MarHUTHOTO TOJISI KaTYIIKH ¢ TOKOM.

UccnenoBanue neMCTBUSA TMOCTOSHHOIO MarHWTa Ha paMKy ¢ TokoM. HccremoBaHue
SIBJICHUSI DJIEKTPOMArHUTHON WHAYKITUH.

Pa3nen 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0aHUA
KonebarenbHast cucrema. CBOOOJHBICE MexaHH4Yeckue KoseOanusa. [apMoHMYECKHE
koneOanus. Ilepuon, dactora, amrmutyaa U ¢asza kojgebaHuid. [IpyKUHHBIM MasTHUK.
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MaremaTudyecknii MasTHUK. YpaBHEHHME TapMOHMYECKUX KojeOanuii. [IpeBpaiieHue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbnbiit kKOHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B UJI€aTbHOM
K0J1e0aTeTbHOM KOHTYpe. AHAIOTUsI MEXAY MEXaHUYECKUMHU U JIEKTPOMATrHUTHBIMU
konebanusimu. Gopmyna Tomcona. 3aKOH COXpaHEHUs YPHEPTUU B UACaIbHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBnenue 0 3aTyxarolUX KojieOaHUsAX. BoIHYyX/I€HHbIE MEXAHHUUYECKHE KOJICOaHUSI.
Pe3onanc. BeIHyX/1€HHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIil TOK. CHHYCOHUIabHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHMUS.

Tpanchopmarop. IIpousBojsicTBO, mepenadya v MOTPEOJICHUE AJIEKTPUUECKOU IHEPTUH.
DKOJIOTUYECKHE PUCKH IIPU IPOU3BOJACTBE 3JEKTPO3HEpruu. KynbTypa HCIOIb30BaHUS
AIIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: DIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, IUHUHU dJIEKTpoliepesay.

Jlemoncmpayuu
UccnenoBanne  mapaMeTpoB  KoyieOaTeNIbHOM ~ CHUCTEMbl  (IPYKMHHBIM WM
MaTEeMaTHYCCKU MasSTHHK).

HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwimorpaMmbl  (3aBUCUMOCTH  CWJIBI TOKAa M HaNpsDKEHUsT OT BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociaeqoBaTEIbHOM COCIMHEHUU PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TUHUY AIEKTPONEPEAAUH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIeOaHM Tpy3a Ha HUTU OT JIJTUHBI HUTHU
1 Macchl rpy3a.

UccnenoBanne TMepeMEHHOTO TOKa B I[ENUM W3 MOCIEI0BATEIIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazcHUmMHble 60JIHb

MexaHuyeckue BOJIHBI, YCIIOBHUS pacnpoCcTpaHeHus. ITepuon. CkopocTh
pacrpocTpaHeHHUs U JJIMHA BOJIHBL. [lonepednsie u mpo1oabHbIe BOJIHBL. MHTEepdhepeHus
1 qudpakiys MEXaHUUYECKUX BOJTH.

3Byk. CxopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
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DJEeKTPOMarHUTHbIE BOJHBI. Y CJIOBUS M3IY4YEHMs dJIEKTPOMAarHUTHBIX BOJIH. B3anmMHas
opueHTauusa BekropoB E, B, VvV B anekrpomarHuTHoi BosiHE. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaXEHHE, IMpeJIOMIICHUE, MoJsApu3anus, Judpaxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATrHUTHBIX BOJIH.

[Ikana 3J1eKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMITBI pagUOCBA3H U TeNEBUIEHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue ycTpoilcTBa M IMPAKTHUECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBas JUAarHOCTHKAa B TEXHUKE M MEIULMHE, pajgap, paguolnpUEMHUK,
TEJEeBU30p, aHTEeHHA, TenedoH, CBY-neup.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebiromieecs Te0 Kak HCTOYHUK 3BYKa.

Habitoienue otpakeHus U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unreppepeHnnu u 1udpakiud MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW WU YacTOTOH
KoJie0aHuM.

HccnegoBaHnre CBOMCTB  3JEKTPOMArHUTHBIX  BOJH: OTPaK€HUE, MPEIOMIICHUE,
noJisipu3anys, udpaxius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMOIMHENHOE pacCHpOCTpaHEHUE CBETA B OJHOPOJHOU

cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHHUsi cBeTa. [locTpoeHue M300pakeHU B TMIIOCKOM

3epKae.

[Ipenominenue cBera. 3aKOHBI IPEIOMIICHHS cBeTa. AOCOTIOTHBIN MTOKA3aTelNb

MPEJIOMJIICHUS. [TonHoE BHYTPEHHEE oTpaxenue. [IpenenbHbIi yroma
ITOJIHOT'O BHYTPEHHETO OTPaKCHUS.

Hucniepcust cBeta. CiioxHBIN cocTaB Oeoro ceera. Lger.

CobOuparoriie 1 pacceuBaroniyie JWH3bL. ToHkas nuH3a. DOKYCHOE PACCTOSIHHE W

onThYecKas cuia TOHKOM JuH3bl. llocTpoeHne wu300paxkeHUi B COOMpAIOIIUX U

pacceuBaromux JnH3axX. PopMysa TOHKOM JIUH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKON OIITUKU.

BonnoBas ontuka. Wurepdepeniusi cBera. KorepeHTHbIe HUCTOYHUKH. Y CIOBHUS

HaOIOACHUS MAaKCUMyMOB M MUHMMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT ABYX

CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.
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Hudpakus cera. JudpaxkinuonHas pemeérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IpHU NaJ€HU MOHOXPOMAaTUYECKOTO CBETAa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.
Texauueckue ycTpoWCTBa W MPAKTHUECKOE NPUMEHEHHE: OYKH, Jyma, (oToarmapar,
POEKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs ONTHKA, NU(paKIIMOHHAS
pELIETKA, TTOJIAPOUL.
Jlemoncmpayuu
[IpssMONMHENHOE pPacHpOCTPAHEHUE, OTPAXKEHHE U  IPEJIOMIICHHE  CBETA.
OnTuyeckue NpudOpHI.
[TonHOE BHyTpeHHEE OTpakeHre. Mosiesib CBETOBOA.
UccnenoBanue cBOMCTB N300pakeHUN B TMH3aX.
Mopenu MUKpOcKoma, TEJIECKOIa.
Habnronenune natepdepeHnn crera.

HaGmionenue audpaxkuuu cBera. HaGmonenue
JUCTIEPCUH CBETA.

[TonyueHnue cekTpa ¢ MOMOIIBIO TPU3MBI.
[ToydyeHue cekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKY.
HaGnronenue nossipusanuy cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomol Usmepenue
MoKa3aTess MPeJoOMIICHUS CTeKIIA.

UccnenoBanne cBOMCTB wu300pakeHud B JuH3ax. HaOmroneHue
JTUCTIEPCHUH CBETA.

Pa3zges 6. OcHOBBI CIeUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

I'panuLbl TPUMEHMMOCTH KJaccHu4ecKor MexaHuku. [locTynarel crienuanbHOW TeOpuu
OTHOCUTEIIbHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTHM CBE€Ta B BaKyyMe, IPUHIUII
OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILEHUE JJINHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PESITABUCTCKON YaCTHUIIbI. DHEPTHUS MTOKOS.

Paznen 7. KBantoBas pusuka Tema 1.
Dnemenmovl K6AHM OGO ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u 3HEPTUH (POTOHA C €r0 YACTOTON. DHEPTHUS U UMITYJIbC
¢doToHa.

OtkpeiTue u wuccienoBanue ¢oroddpdexkra. OmnbiTel A.I'.  CroneroBa. 3aKoHBI
dboroaddexra. VYpaBuenue OiHmTeitHa g ¢dotodddexra. «KpacHas rpaHuiay
dbororddexra.

JlaBnenue cBera. OnwiTel I1.H. JleGenena.
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XUMHYECKOE JeHCTBUE CBETA.
Texauueckne ycTpoMCcTBa M MPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT, (OTOJATIHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeKTa.
CBeToauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopgnens aroma Tomcona. OnwiThl Pesepdopaa no paccessauto a-yactuil. [lnanerapHas
mozenb aroma. [loctymnarsl bopa. U3nydenue u nornomieHue OTOHOB MPHU MEPEX0/ie
aToMa ¢ OJIHOTO YPOBHSI SHEPrUu Ha Ipyror. Buasl ciekTpoB. CrieKTp ypOBHEN 3HEPTUH
aToma BOJOpoAa.

BosHoBbIE cBOlicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOU Tyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIBHBIM aHAIU3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHedyaThiX CIEKTPOB u3ydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol
Habmronenue nuHEHYaTOTO CIIEKTpA.

Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKAa3bIBAIOIIUE CJIOXKHOCTh CTpoeHUs  snpa. OTKphITHE

pannoakTuBHOCTH. OnbITHI Pezepdopaa o onpeneneHnro coctaBa paagioakTUBHOIO
u3nydenus. CBoicTBa anbda-, Oeta-, raMmma-u3iayyeHus. BiusHue paanoakTUBHOCTH Ha
’KUBbBIEC OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas moxensd siapa IeitzenOepra— MBaHeHKo.
3apsn aapa. MaccoBoe 4ucio sapa. M30Torsl.

Anbda-pacnan. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amMma-usiydeHue.
3aKOH paJuOaKTUBHOTO pacra/jia.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.

SAnepHble peakunu. Jlenenue u CUHTE3 €.
SAnepubiit  peakrop. TepmosinepHbii cuHTe3. [IpoOiembl U MEPCHEKTUBBI  SACPHOU
DHEPreTUKHU. JKOJOTHUYECKNE ACTIEKTHI IAEPHON DHEPTETHUKH.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
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MGTOI[EI Ha6J'IIOI[eHI/I$I H peTUCTpaAlM 3JICMCHTAPHBIX YaCTHUII.

dyHaamMeHTanbHbIe B3auMOeicTBHs. EAMHCTBO (hr3nueckoi KapTUHBI MHpa.
TexHMUecKue yCTpOMCTBAa M IPAKTUYECKOE NPUMEHEHHUE: TO3UMETp, Kamepa BuiibcoHa,
SIICPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOITNX YACTHII.

Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomol
HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbl pa3BUTHS acTpoHOMUH. lIpukinagHOe H  MHPOBO33PEHUECKOE 3HAUCHHE

aCTPOHOMMH.

Bun 3Bé€3nHoro Heba. Co3Be3nusi, sipKUE€ 3BE3MbI, IUIAHETHI, UX BUJIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeyHass akTUBHOCTh. Mctounwk sHeprun ConHua u 3BE34. 3BE3ABL, HX

OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CHEeKTPAJIbHBIA KIacC — CBETUMOCTBY. 3BE3/IbI

IJIABHOM IOCJIEOBATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTBY ISl 3BE3[ TJIABHOMU

IIOCJIEIOBAaTEIBbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEACTABICHUS O

MIPOUCXOKICHUH U 3BoJIIoLMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiii [TyTe — Hamia ['anmaktuka. [Tomoxenne u qemxenne ConHua B ['anakTuke.

Turnbl ranakTuk. Pagroranaktuky U kBazapsl. YEpHBIE ABIPHI B siApax TAIAKTHK.
Bcenennas. Pacimpenue Beenennoit. 3akon Xa06sa. Pazoeranue rajiakTuk.

Teopus bonpmoro B3psiBa. PenmkToBOE H3nyUyeHHeE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl ACTPOHOMMUH.

Yuenuueckue nabnooenus

Ha6nroneHust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN

JUTSI OTIpEICNICHUS MOJI0KEHU HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO J1aTy:

OCHOBHBIE c03Be311s1 CeBEpHOro NOJIyIIapus U ApKHUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O0o0maromniee MOBTOPEHUE

Ponp usmku m acTpOHOMHHM B IKOHOMHUYECKOM, TEXHOJIOIMYECKOM, COIHMAIBHOU H
ATUYECKON cdepax ACSITeNbHOCTH YeNOBEKa, POjb U MECTO (U3UKH U aCTPOHOMHH B
COBPEMEHHOW Hay4yHON KapTUHE MHpa, posib (U3HUYECKOM Teopuu B (HOPMUPOBAHHUU
MPEACTaBICHU O (PU3UYECKON KapTUHE MUpPa, MECTO (DU3UYECKON KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.
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MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHS B 11 Kjacce OCYIIECTBISIETCS C y4E€TOM
COJIepKATEIIbHBIX MEKITPEAMETHBIX CBS3eH C KypcaMu MaTeMaTHUKH, OMOJIOTHHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemuvie noHsimus, CBSI3aHHBIE C MU3YYEHUEM METOJIOB HAYYHOI'O IMO3HAHUSA:
SIBJICHUE, HaYy4YHBIN (DaKT, TUNoTe3a, Gru3ndeckas BeIMUrMHa, 3aKOH, TEOpHs, HaOII0ACHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, MOJICNIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHUM, TPUTOHOMETpUYECKHE (QYHKIUU: CUHYC,
KOCHUHYC, TAaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U
UX TMPOEKUMHA HAa OCHU KOOPJWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJHBIE 3JIEMEHTAPHBIX
GyHKIU, TpU3HAKKU OO0 TPEYTOIbHUKOB, ONIPEICICHNE MJIOIAAN IIIOCKUX GUryp u
00BEMa Tell.

buonocus: snexTpuyeckue SIBJICHHUS B >KUBOM HpHUpoOJE, KoyieOaTelbHbIE JBUKEHUS B
KUBOW TPUPOJE, ONTUYECKUE SIBICHUSA B JKUBOM IPUPOJE, NEUCTBHE paaHALMM HaA
KUBBIC OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTALIMYECKON PEeIIETKH, CIEKTPaIbHbIN aHAIN3.
l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJTH, 3aJI€KHM MAarHUTHBIX PY[, (POTOCHEMKA 3€MHOM
ITIOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSICEHUM.

Texnonocus: TAHUN DIIEKTPOIEPEay, TEHEPATOP NIEPEMEHHOTO TOKA, JIEKTPOABUTATEIb,
UMHAYKIMOHHAS Teub, pajap, paAuonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydyeOHOro npeaMera «Pu3nka» Ha ypOBHE CpeIHEro oO0IIero oOpa3oBaHUs
(6a30BBIN  ypOBEHb) [OJDKHO OOECHEYUTh JOCTHKEHUE CIEAYIONINX JIMYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ysbTaThl OCBOEHUS yueOHOro nmpeamera «dusmnka» AOHKHBI OTpaxkaTh
TOTOBHOCTh M CIIOCOOHOCTH O0OYyYaroluXcsi PYKOBOACTBOBATHCA C(HOPMUPOBAHHON
BHYTPEHHEW IO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAlMU, ITO3UTUBHBIX
BHYTPEHHUX YOEXJEHUI, COOTBETCTBYIOINUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHUICKOTO
oOIleCTBa, pacHIMPEHHUE S>KU3HEHHOTO ONbITa M OMNbITa JEATEIBHOCTH B IpoIlecce
peanu3anuy OCHOBHBIX HAIIPaBJICHWM BOCIIMTATEIBHOM NESITEIBHOCTH, B TOM YHUCIE B
qacTH: 1) rpaskaancKoro BOCIUTAHUSA:

C(I)OpMI/IPOBaHHOCTB rpaﬁ(ﬂaHCKOﬁ IIO3UIINHN 06yqa}01uerocsl KaK aKTUBHOI'O U
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OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H1€CTB8,;
[MPUHATUC TPpAAUIUOHHBIX O6HIGII€JIOB€IICCKI/IX IF'YMaHUCTHYCCKUX U ACMOKPATHYCCKHX
HCHHOCTeﬁ; ITOTOBHOCTBb BECTH COBMCCTHYIO ACATCIIbHOCTL B MHTCPCCAX I'paKIaHCKOT'O

O6IH€CTB3, Y4aCTBOBATh B CAMOYIIPABJICHHUU B O6paBOBaTCJ'IBHOI?I opraHu3anuvv, yMCHHC
BBaHMOIIefICTBOBaTB C ComnaJIbHBIMHA MHCTUTYTaAMH B COOTBCTCTBHUH C UX

GYyHKIUSMH M Ha3HAYCHHEM; TOTOBHOCTh K TyMaHUTapHOH H
BOJIOHTEPCKOU JICATEIIEHOCTH; 2) MATPHOTHYECKOT0 BOCTUTAHMA:
cOPMUPOBAHHOCTh ~ POCCUMCKONW  TPAXJaHCKOM  WACHTUYHOCTH, IaTPHUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTH>KEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCT (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJCHUS; CIOCOOHOCTH
OIICHUBATh CUTYAIlUIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIHHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE€ B JIESITEIBHOCTU YYEHOIO; OCO3HAHHE
JMYHOTO BKJaJa B IOCTPOCHHE YCTOMYUBOro Oyaymiero; 4) 3CTeTHYeCKOoro
BOCIIMTAHUA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,

MpUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOr0 BOCIIUTAHMSA:

UHTEpEC K pa3IMuHbIM cdepaM MNpoPECCHOHATBHON JCATCIBHOCTH, B TOM YHCJIC
CBSI3aHHBIM C (PUBMKON M TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBINA BHIOOP OymyIiei
npodeccii W peaTn30BBIBATH COOCTBCHHBIC JKM3HCHHBIC IUIAHBI, TOTOBHOCTH W
CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BaHUIO B 001acTH (PU3UKH

Ha MPOTSHKCHUU BCEH KHU3HHU; 6)
JIKOJIOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUYECKOMN KYJIbTYpPhl, 0OCO3HAHHE II100aTLHOTO XapaKkTepa

HKOJIOTUYECKUX MpOoOsieM; IJIaHUPOBAHHE M OCYUIECTBJICHHUE ACHCTBUN B OKpYykKarouien
cpeze Ha OCHOBE

3HAHMU LEJIeW YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA,
Pacmmmpenue omnbiTa AEATEIBHOCTH JKOJIOTMYECKOW HANpPaBICHHOCTH Ha OCHOBE

UMEIOIINXCS 3HAHUH 110 PHU3HUKE; 7) HEHHOCTH HAYYHOI0 MO3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOINIETO COBPEMEHHOMY YPOBHIO

pa3BUTUs (PU3NUECKON HAyKU; OCO3HAHHME LICHHOCTH HAYYHOU NESTEIBHOCTH, TOTOBHOCTD
B IIpoliecce HU3Y4YEHHUS (PUBMKU OCYIIECTBISATh MPOEKTHYI0 U HCCIEI0BATENbCKYIO
JESITEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE.
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METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTeibHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eiCTBUS ba3zoBbie
Joru4yeckue JelcTBHA:

CaMOCTOSATENLHO (POPMYITHPOBATH U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCMaTPUBATh

€€ BCECTOPOHHE; OMNPEAENATH LIEJIH JIEITEIbHOCTH, 33/1aBaTh MAPAMETPHI U KPUTEPUH HX
JTOCTW)KCHUSA, BBISABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYMSI B PACCMATPUBAEMBIX
(bU3UIECKUX

SBJICHUSX; pa3padaThIBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCS
MATEPUATIBHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB

LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUN JNEATEILHOCTH; KOOPAWHUPOBATH M BBINOJHSATH
paboTy B YCIOBHUSIX pPeaIbHOI0, BAPTYAJIBLHOTO U

KOM6I/IHI/IpOBaHHOFO BBaHMOHeﬁCTBI/Iﬂ; pa3BUBATh KPCAaTUBHOC MBIIJICHUC IIPH
PCUICHUHU KU3HCHHBIX HpO6H€M. ba3oBble HccjaeaoBaTeJIbCKHue IleﬁCTBI/Iﬂ:

BJIaACTDb Haquoﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU IIOHATHUAMHA U MCTOAAMU
(bPIBH"IGCKOfI HAaYKH, BJIAACTb HABBIKAMHU y‘-IC6HO-I/ICCJIeI[OBaT€J'IBCKOI>’I )51 HpOGKTHOfI
ACATCIBHOCTH B obnactu (I)I/ISI/IKI/I, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIbHOMY
IMONCKY MCTOAOB PCHICHHA 3aJav (1)I/I3I/I‘ICCKOFO COACPIKaHUA, MPUMCHCHUIO PA3JIMYHBIX
MECTOOOB IIO3HAHUA,

BJIIaJACTb BHAaAMH  ACATCIBHOCTH 110 IIOJYYCHHUIO HOBOI'O  3HAHUA, €ro

MHTEPIIPETALNU, TPEOOPa30BAHNIO U IPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX CUTyallUsIX, B
TOM YHCIIE TIPU CO3JaHUH yUEOHBIX MPOEKTOB B 00JIaCTH ()M3UKH; BBIABIATH TPUINHHO-
CJIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3aJady, BBIABUTAaTb TUIOTE3Yy €€ peLIeHMUS,
HAXOIUTh apTyMEHTHI IJIsl T0Ka3aTebCTBA CBOUX YTBEP)KICHUM, 3a/1aBaTh MapaMeTphl U
KPUTEPUHN PEIICHUS; aHAIM3UPOBATh MOJTYUYCHHBIC B XOJ€ PEIICHUS 3a/1aull Pe3yJbTaThl,
KPUTHYECKH
OILIEHMBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTH
1 (hopMyIupOBaTh COOCTBEHHBIE 33J]Ja4l B 00pa30BaTEIbHOM
AESTEILHOCTH, B TOM YHCIIE TPU M3yYeHUHN (PU3UKU; JaBaTh OICHKY HOBBIM CHUTYaIlHsIM,
OLICHMBATh MPHUOOPETEHHBIA ONBIT; YMETh MEPEHOCUTh 3HAHUS 10 (Qu3NKe B
MPAKTHYECKYIO0 00JIACTh KU3HEACSITEIFHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00JacTel; BBIIBUTATh HOBbIE HJIEH, IPEIaraTh OPUTMHAIbHBIC MTOAXO0/IbI U
pellIeHusl; CTaBUTh MPOOJEMBbl U 3a/ladyM, JOMYCKAaIOUIUEe albTepHATHBHBIC DPEIICHUS.
Pabora c ungopmanmeii:

BJIQJIeTh HAaBBIKAMHU TIOMy4YeHUS WHGOpManud (PU3UIECKOTO  COACPIKAHHMS
U3 WCTOYHHKOB pAa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISITh TOWCK, aHAJM3,
CUCTEMATU3ALMIO U HHTEPIIPETALIMIO HHPOPMALIMK Pa3IMYHbIX BUIOB U (HopM
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NPEJCTABJICHUS, OIICHUBATh JOCTOBEPHOCTh
uHopMamu;

UCTIONb30BaTh CpelcTBa HMH()POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHHW3AIMOHHBIX 3a7a4 C
coOmroieHneM  TpeOOBaHWUN  DPrOHOMHUKH, TEXHHKH  O€30MaCHOCTH, THTHEHBI,
pecypcocOepexeHus, TMPaBOBBIX U JITHUYECKUX HOPM, HOPM HHPOPMAIMOHHON
0€30macHOCTH; CO3/AaBaTh TEKCTHl (PU3UYECKOTO COAEPKAHUS B Pa3IMYHBIX (popmaTax c
yu€ToM Ha3Ha4deHHWs WHGOpMAWKW W TEJNeBOH ayIUTOPHH, BBIOWMpAs ONTHMAILHYIO
dbopMy mpeacTaBIeHUs U BU3yaTN3aIlHH.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS:

OCYIIECTBIIAITh OOILEHHWE HA YypoKax (UMK MU BO BHE-YPOUHOM JESATENBHOCTH;
pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTyallUd M CMSIr4aTh KOH(IUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHMUS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB; MOHMMAaTh U MCIIOJIb30BATh IIPEUMYLIECTBA KOMAHIHOW W HMHIMBUILYAIBHOU
paboThl; BBHIOMPATh TEMATUKY W METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
UHTEPECOB,

Y BO3MOKHOCTEHN Ka)KJ0T0 YieHa KOJUIEKTHBA,;

IIPUHAMATh L€ COBMECTHOM JIEATEIIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JAEUCTBUN, pACIIPENEIATh POJIU C YYETOM
MHEHUI Y4aCTHMKOB, 00CYK/1aTh Pe3yJbTaThl COBMECTHON pabOThI; OLIEHWBATH KAUECTBO
CBOETO BKJIa/la U KaXJI0I0 YJaCTHUKA KOMaH]Ibl B OOLIUI

pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; IpeiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UIECH
C NO3WLIHMM HOBU3HBI, OPUTMHAIBHOCTH, NMPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIATH
ITO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYalUX,

IIPOABJIATH TBOPYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIHMAaTUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS

Camoopranusamnus:

CaMOCTOSITEIIEHO OCYIIECTBIISATh TTO3HABATEILHYIO ACSITEIHHOCTD B 001acTH (PU3UKH

1 aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]1a4y;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PEIICHUs PacuETHBIX M KA4YeCTBEHHBIX 3aj/iay, IJIaH
BBITIOJIHEHUSI TIPAKTUYECKON PabOThl ¢ y4ETOM HUMEIONIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN M MPEANOYTEHU; 1aBaTh OIIEHKY HOBBIM CUTYalUsIM; PACIIUPSITh PaMKH
y4eOHOro TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUM; JeslaTh OCO3HAHHBIM BBHIOOD,
apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD

3a peIlIeHKE; OIICHUBATh MPUOOPETEHHBIN

OTIBIT;
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croco0cTBOBaTh (POPMUPOBAHUIO U MIPOSBICHUIO APYAULIMU B 00JaCTH (PU3MKH,

MIOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAJILHbI HMHTE/UIEKT: J1aBaTh OILICHKY HOBBIM CHUTYyallUsM,
BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTD,

OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM; BIIaJIETh HAaBBIKAMH [103HABATEJIbHOU
pedaexkcnn Kak 0CO3HaAHUS COBEPIIIAEMbIX

JNEUCTBUM U MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMI; HCIOJIL30BATh
puEMBI pedIEKCHH 711 OIICHKH CUTYAIINH, BHIOOPA BEPHOTO

pCIlIeHUsI; YMETh OIICHUBATh PHUCKA W CBOCBPEMEHHO IPUHHUMATHh PEIICHUS 10 X
CHIDKCHHUIO; TPUHUMATh MOTHUBBI M apryMEHTBl APYTHX MpPH aHaU3€ Pe3yJbTaTOB
JeATEeIIbHOCTH; MPUHUMATD ce0sI, TOHUMas CBOM HEJIOCTATKH M JIOCTOMHCTRBA,;

MIPUHUMATh MOTHUBBI M APTyYMEHTHI APYTrUX NPU AHAIM3E PE3YIbTATOB JEATEIBHOCTH;
MIpU3HABATh CBOE MPABO M IIPABO JAPYTUX HA OIMIHOKH.

B mporecce noCTUXKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpamMMbl MO (U3UKE
JUIL YPOBHS cpeaHero ooOmiero oOpa3oBaHUsS y OOy4YaroOUIUMXCS COBEPIIECHCTBYETCS
AMOIMOHAJIbHBINA MHTEIJIEKT, Mpe/noaararonuii copMupoBaHHOCTE:

CaMOCO3HaHHs, BKIIOYAIOIIECTO CIIOCOOHOCTh IIOHUMATh CBOE SYMOIIMOHAIBLHOE COCTOSHHE,
BHJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOM c(epbl, ObITh YBEPCHHBIM
B cebe; caMOperyjaupoBaHUs, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, yMEHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IMOBEJECHUE, CIIOCOOHOCTh aalTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHCHHSAM M MPOSBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIIHH,
BKJTIOUAIONICH CTpEMJICHUE K JTIOCTHXKEHUIO 1IEJIM U YCIEeXy, ONTUMU3M, UHUITUATUBHOCT,
YMEHHE JEWCTBOBATh, HCXOAS W3 CBOMX BO3MOXHOCTEW; HMIATHUM, BKIFOYAIOIICH
CIIOCOOHOCTh TMOHUMAaTh YMOIIMOHAIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBaTh €ro MpH
OCYILIECTBJIICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBUIO U COTEPEKUBAHUIO; COITUATBHBIX
HaBBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh BHICTPAUBAaTh OTHOIIICHUS

C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenust B 10 kj1acce nmpeaMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX PoJib U MeCcTO (pU3uku B (HOPMHUPOBAHUU COBPEMEHHOMN
HAYyYHOW KapTHHBI MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKU U TEXHOJIOTMH, B
IIPAKTUYECKOM JEATEIbHOCTH JIIOACH; YYMTBIBATH TI'PAHULBI NPUMEHEHMS H3YYEHHBIX
bu3nueckux Mojened: MaTepuaibHas TOYKa, WHEpUUalbHas CHCTeMa OTCUETa,
abCOMIOTHO TBEPJOE TENIO, WICANbHBIM Ta3, MOJENNW CTPOCHUS Ta30B, XHUAKOCTEH U
TBEPABIX TeJl, TOUCYHBIA DSIEKTPUUECKUN 3apsii MpU pPEIIeHWH (QU3NYECKUX 3a/]ad;
pacrno3HaBaTh (U3NYECKUE sIBJIEHUS (IPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
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MEXaHUKH,  MOJIEKYJSIPHO-KMHETUYECKOM  TEOpHMM  CTPOEHHsS  BEIIECTBA U
ANEKTPOJMHAMUKHU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBUKEHHUE,
cBOOO/HOE TMaJieHuE TeJ, JBUKECHHE MO OKPYKHOCTU, MHEPIUS, B3aUMOJICHCTBUE Te,
i dys3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE KMJIKOCTEH M TBEPABIX TEJ, U3MEHEHHE
o0ObéMa Ten mpU HArpeBaHuu (OXJIAXKIECHUM), TEIUIOBOE pPAaBHOBECUE, HCIIAPEHMUE,
KOHJIEHCAys, TUIABJIICHUE, KPUCTAJUIN3ALUs, KUIICHUE, BIIAYKHOCTh BO3AYXa, MOBBILICHUE
JABJICHUA ra3a IIPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSA3b MEXAY IapaMeTpaMu
COCTOSIHMSL Tra3a B M30MpOLECCax, VIEKTpU3alus Tell, B3aUMOJCHCTBHE 3apslioB;
OIHCHIBATh MEXAaHMUYECKOE JBUKEHHE, UCIONb3Yysd (PU3NUECKUE BEIMYUHBL: KOOPAMHATA,
IIyTh, IIEPEMEIIECHUE, CKOPOCTb, YCKOpPEHHE, Macca Tella, CHJIA, HMIIYJIbC Tela,
KHMHETUYECKasi SHEPrusl, NOTCHIMAJIbHAS SHEPIHsl, MEXaHWYecKas padoTa, MexaHU4ecKas
MOILHOCTb; MPH ONHCAHUM IPABWIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCIIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHUA W E€AUHUIBI, HAXOJIUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(pM3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYMHAMU;

ONKCHIBATH U3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE ABJICHUS, UCIIONb3YS
(¢u3nuecKkre BEJIWYMHBL: JaBJICHUE ra3a, TEMIIEpaTypa, CPeaHssl KMHETUYECKas dHEPIus
Xa0TUYECKOTO  JIBJKEHUS  MOJIEKYJ, CpeAHEKBaJpaTU4YHas CKOPOCTh  MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, pabora raza, Kod)(UIHMEHT MOJIE3HOro
NEUCTBUA TEIJIOBOTO JBUTATENs; MPU ONMUCAHUU NPABWIBHO TPAKTOBATh (PU3MUYECKUU
CMBICII HCIOJb3YEMbIX BEIMYHMH, MUX OOO3HAUYEHHS M €IUHULBI, HAXOIUTh (POPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMM BEJIMYMHAM; OINUCHIBATH
M3YYEHHBIE PJIEKTPUUYECKHE CBOMCTBA BEILIECTBA U AIEKTPUUECKUE
ABJIEHUSI (IIPOLIECCHI), HCIOJIb3Ys (PU3NYECKUE BEIUYMHBL: JJIEKTPUUYECKUN 3aps,
ANEKTPUYECKOE IT0JIE, HANPSHKEHHOCTh MOJIS, MOTEHIHAN, PA3HOCTh NOTEHLIHMAJIOB; IPU
ONMKMCAHUM MPABUIBHO TPAKTOBaTh (PM3MUECKUH CMBICI HCIOJIb3YEMbIX BEIUYHMH, WX
0003HAaUYEHUS M €IMHUIIBI, YKa3blBaTb (POPMYJIbI, CBSI3bIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH; aHAJIU3UPOBATh (PU3NYECKHUE MPOLECCHl U SIBJICHUS,
UCHOJIB3YS (PU3NYECKUE 3aKOHBI
Y TpUHIUIBL: 3aKOoH BcemupHoro tarotenus, |, Il w IlIl 3akonsl HbroToHa, 3akoH
COXpaHEHUSI MEXaHUYECKOW SHEpPruM, 3aKOH COXpPaHEHUs MMIyJbca, MPUHLHUII
CYNEpIO3ULIMA  CWJ, NPUHIUI PABHONpPAaBUS HMHEPLUHUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KMUHETUYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHell KHWHETHYECKOW OSHEpPruu TEeIUIOBOTO JBM)KEHHUS MOJIEKYJ C aOCOJIOTHOM
TEMIIEpaTypoOl, MEpPBbIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO
3apsaa, 3akoH KyioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO (OPMYJIUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHHUE U YCIOBUS (TPAHULIBI, 00JIACTH) MPUMEHUMOCTH; OOBSICHSITH
OCHOBHBIE TPUHIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS HMX O€30MaCHOTO HCIHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HU;  BBIMIOJIHATH OSKCHEPUMEHTHI MO HCCIENOBAHUIO (U3UYECKUX SBICHUH W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX, M KOCBEHHBIX W3MEPEHHUI, IpU 3TOM
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dbopmynupoBaTh mTpodjeMy/3aady W THUIIOTE3Y Y4YeOHOro JKCIEpUMEHTa, CcOoOupaTh
YCTaHOBKY U3 MPENJOKEHHOTO0 00O0pYJIOBaHMs, MPOBOAUTH OMBIT U (HOPMYIHPOBATH
BBIBOJIbI; OCYIIECTBJISThH MPSMbIE U KOCBEHHBIE M3MEpEHUs! (GU3NYECKUX BEIUYHH, MPH
ATOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHsSI M MCIOJIB30BaTh M3BECTHBIC METOJIBI
OLICHKH TOTPEIIHOCTEH M3MEPEHUM; UCCIIE0BATh 3aBUCUMOCTH MEXIY (PU3UUECKHUMHU
BEIMUYMHAMHU C HCIOJB30BAaHUEM TMPSAMBIX HW3MEPEHHWH, MPU STOM KOHCTPYHPOBATH
YCTaHOBKY, QUKCHPOBATH PE3yIbTAThl IOJYUYEHHOW 3aBUCUIMOCTH (PU3UUYECKUX BEIINYHH B
BUJE TAOMUI U TrpauKOB, IeJaTh BHIBOJBI MO PE3yJbTaTaM MCCIEAOBaHUS; COOMIIOIATh
npaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH UCCIEIOBAaHUN B paMKax

y4eOHOT0 IKCIEPUMEHTa, Y4eOHO-MCCIEA0BATEIBCKON U MPOEKTHOU NEATEIbHOCTH C
MCIIOJIb30BAaHUEM HU3MEPUTENIbHBIX YCTPOUCTB U JabOOpaTOPHOTO 000PYIOBAHUS; pelIaTh
pacuéTHbIC 3a/a4ll C SBHO 3aJaHHON (U3WYECKON MOMAENBI0, MCIONB3YS (PU3NYECKUE
3aKOHBI W TPHUHIMIIBI, HA OCHOBE aHaliM3a YCJIOBHS 3aJaud BbIOMpATh (U3HUYECKYIO
MO/I€JIb, BBIJICIATH (PU3NYECKHE BEIMUMHBI U (POPMYIIbI, HEOOXOAUMBIE [IJIsi €€ peleHus,
MPOBOANTH PAcu€Thl W OLIEHWBATh PEATbHOCTH MOJIYYEHHOTO 3HAYCHUSA (HU3HUECKOMN
BEJIMYMHBI, PEIlIaTh KAYECTBEHHBIEC 3a/la4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
[ENOYKY pacCyKJICHUI C OMOPOi Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UIECKHUE
SIBJICHMSI; MICTIOJIb30BaTh MPHU PEIICHUH YY€OHBIX 3a7a4 COBPEMEHHBIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETANA U TTPEACTABICHHS
y4eOHOHM U HAYYHO-TIOMYJISIPHON MH(GOPMAITNH, TOJTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHATTU3UPOBATH MOIYyIaeMYH0 HHGOPMAIIHMIO; TPUBOIUTH MPUMEPHI BKJIa1a
POCCHICKUX U 3apYOeKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI{; UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PM3UKE B TOBCETHEBHOM JKU3HU
st obecrieueHus: 0€30MacHOCTH TpH OOpallleHnd ¢ TpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, HJISi COXpPAHEHHS 3I0POBbS M COONIONCHUS HOPM DKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXKAIOIIEH cpeie; padoTaTh B TPYIIE C BHINOTHEHHEM Pa3IdYHBIX
COIIMAJIBHBIX POJIEH, IUIAHHPOBAaTh padOTy TPYIIbI, PAIMOHATIBLHO PACIPEICISITH
00s13aHHOCTH W TUTAHMPOBAThH JICSITCIIBHOCTh B HECTAHIAPTHBIX CHUTYAIHUSIX, aJCKBATHO
OIICHWBATh BKJIAJ] KaXJOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHE paccMaTpPHUBAECMOM
pOOJIEMBI.

K xoniy oOyuennst B 11 kijiacce mpeaMeTHbIC Pe3yJIbTaThl HA 0230BOM yPOBHE JOJHKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MeCTO (hu3uku B (HOPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKA U TEXHOJIOTUH, B
MPAKTUYECKON JIESITEIHbHOCTH JIIOJICH, IIEIOCTHOCTh W €IMHCTBO (PU3MUECKON KapTUHBI
MUPa; YYUTHIBATh TPAHUIIBI TPUMEHEHUS N3YUCHHBIX (DU3UUYECKUX MOJIEIICH: TOUCUHBIN
ANIEKTPUYECKUHN 3apsifl, JIyd CBETA, TOUYEYHBIM MCTOYHUK CBETA, AJEpHAs MOJECIb aTOMa,
HYKJIOHHAsi MOJIEb aTOMHOTO Sijpa MpHU pelleHuHd (U3MYECKUX 3ajad; pacrno3HaBaATh
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¢busndeckue sBIeHus (IIPoLecChl) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKU
¥ KBAaHTOBOM (DM3HKU: JIEKTPUUYECKasi MPOBOIUMOCTD, TEIUIOBOE, CBETOBOE, XMMUUYECKOE,
MarHMTHOE JIEHCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS WHIYKIIHS,
JEUCTBME MArHUTHOTO TMOJSi Ha MPOBOJAHUK  C TOKOM U JBIDKYIIMICS 3apsf,
AIIEKTPOMArHUTHBIE KOJICOAHWSI M BOJIHBI, MPSMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa,
OTpa)k€Hue, TMpejomiieHue, HHTepdepeHurs, AUPpaKuus U TMOJsSpHu3alus CBETa,
nucriepcust cBera, ¢otodnekTpuueckuii 3¢ dext (pororddekr), cBeTOBOE IaBIICHHE,
BO3HMKHOBEHHUE JINHEWYATOr0 CIIEKTPa aTOMa BOJOPOJA, ECTECTBEHHASI U HCKYyCCTBEHHAs
PaZOaKTUBHOCTH;

OTHCHIBATh U3yUEHHBIE CBOICTBA BEILIECTBA (IJCKTPUUECKUE, MATHUTHBIE,
ONTUYECKHUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh PA3NUYHBIX CpPEA) U 3IJIEKTPOMArHUTHBIE
aBIeHUs (TIPOIIECCHI), UCTIONB3Ys (PU3UUYECKUE BEIMYUHBI: AICKTPUUYECKUN 3apsii, cuja
TOKa, DJJIGKTPUYECKOE HAINpPSDKEHHE, JJIEKTPUYECKOE  CONPOTUBIEHUE, Pa3HOCTh
MOTEHIIMAJIOB, SJEKTPOABMKYIIAs CHila, padoTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CUJjla
Awmnepa, cuna JlopeHna, WHIYKTMBHOCTb KaTYIIKH, SHEPrus 3JIEKTPUUECKOrO MU
MarHMTHOTO MOJIEH, IEPUOJ U YacToTa KoyieOaHUi B KOojeOaTelbHOM KOHTYpE, 3apsij U
CWJa TOKa B MPOLECCE TapMOHUYECKUX 3JIEKTPOMATHUTHBIX KojJeOaHuil, (HOKycHOe
paccTosiHME U OINTHUYECKas CWia JIMH3bl, [pPU OINUCAHUU TMPABUIBHO TPaKTOBATh
(bu3MYECKU CMBICT MCTOIB3yEMbIX BEJIMYMH, UX 00O03HAYCHUS W €IUHUIIBI, YKa3bIBaTh
(dbopMyIbI, CBS3BIBAIONINE TAHHYIO (U3MYECKYIO BEIWYHHY C JAPYTUMHU BEIUYHHAMU;
ONHUCHIBATh HM3yYEHHBIE KBAHTOBBIC SBJICHHMS M TMPOLECCHI, HCIOJB3Yys (PU3HUECKHE
BEJIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YAaCTOTa CBETA, DHEPTHSI
U UMITyJIbC (DOTOHA, EPHOJ] OJypaciiaja, SHEPTUs CBSI3U aTOMHBIX SiI€p, IPU OMMCAHUU
MPAaBWIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUECHHUS U
€IMHULIBI, yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE MTaHHYIO (U3MUYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, BBIYUCIISTH 3HAYCHUE (U3MUECKOW BEITWYWHBI, aHAIU3UPOBATH
busznyecKkre MpoIecChl U SBICHUS, UCIIONB3Ysl (U3MUECKUe 3aKOHBI U MPUHITUIIBL: 3aKOH
Oma, 3aKOHBI TOCIEAOBATENIBHOIO U MApaJJIEIbHOTO COECAUHEHUsI TPOBOJHUKOB, 3aKOH
JIxoyns—JleHna, 3aKkOH JJIGKTPOMAarHUTHOM MHAYKUWH, 3aKOH NPSMOJHUHEHHOIO
pacnpoCTpaHEHUsI CBETa, 3aKOHBbl OTPAKEHHS CBETA, 3aKOHbI MPEJIOMJICHUS CBETa,
ypaBHeHue OiHmTeHa s GoTodhdeKrTa, 3aKOH COXpAHCHHS DJHEPrUH, 3aKOH
COXPAaHEHHUsI MMITYJIbCa, 3aKOH COXPaHEHMsI AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUs
MacCcoBOIO YHWcla, MOCTyJlaThl bopa, 3aK0H paAMOaKTUBHOTO paclaja, MNpu 3TOM
pa3ianyaTh CJIOBECHYIO (OPMYIMpPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHUE U
ycioBHsl (TpaHUIlbl, 00JIACTM) NPUMEHUMOCTH; OIpPEACNSATh HAMNpaBIEHUE BEKTOpa
WHIYKITUA MAarHUTHOTO TOJIST IPOBOHUKA
C TOKOM, CcuJIbI Ammepa W cuibl JlopeHIa; CTpOWTh M OMNHUCHIBAaTH H300pa)KeHHE,
CO3/1aBaeMO€ TUIOCKUM 3€pKajioM, TOHKOH
JIMH30M; BBIMOJHATh JKCIEPUMEHTHI [0 MCCIENOBAaHUI0 (U3UYECKUX SIBICHUN U
IPOLIECCOB
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C HCMOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX HM3MEPEHUH: IMpPU 3TOM (OPMYJIUPOBATH
npobyieMy/3aauy M THUIOTE3y Y4YeOHOTO SKCIEpUMEHTa, COOMpAaTh YCTaHOBKY U3
NPEJIOKEHHOTO  000pYJOBaHUS, MPOBOAUTH ONBIT U (POPMYITHPOBATH BBIBOJBL;
OCYIIECTBIIAATh NpPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUECKUX BEJIMYUH, NPU ITOM
BBIOMpATH ONTUMANBHBIN CIOCO0 M3MEPEHHS U UCTIOIb30BaTh U3BECTHBIE METO/IBI OIICHKU
HOTPEIIHOCTE M3MEPEHUMN; MCCIEA0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHMI: IIpU  3TOM KOHCTPYUPOBaThb YCTaHOBKY,
buKcUpoBaTh pe3yNbTaThl MOTYYCHHONW 3aBHCHUMOCTH (U3WYECKUX BEIMYMH B BHUJC
Tabyuil U TpaduKOB, 1eJaTh BHIBOABI MO Pe3yabTaTaM UCCICAOBAHUS;

coOMroAaTh MmpaBmiia 6€30MacHOTO TPyAa MPH MPOBEICHUHU UCCIEAOBAHNUN B PaMKaX

y4eOHOTO JKCIEPUMEHTA, YUeOHO-HUCCIEA0BATENbCKOM U MPOEKTHON JESITEIBbHOCTH C
HCIIOJIb30BAaHUEM HU3MEPHUTENIbHBIX YCTPOMCTB U J1a0OpPaTOPHOro 00OPYIOBAHHUS; PEIIATh
pacy€THbIC 3a/ladyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, MCHOJNB3Yys (usnyeckue
3aKOHbI M TPUHIIMIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJayd BbIOMpPATh (PU3HUUYECKYIO
MOJIEb, BBIICIATh (PU3MUECKUE BEIUUMHBI U POPMYJIIbI, HEOOXOIUMBIE ISl €€ pelIeHus,
MPOBOJIUTH PAcdy€Thl M OLIEHUBATh PEATLHOCTh IOJYYEHHOTO 3HAUYCHUs (PU3NUYECKOU
BEJINYUHBI; PEIIaTh KAUECTBEHHbBIC 3a/]Jaul: BHICTPAUBATh JJOTUYECKU HEPOTUBOPEUUBYIO
I[ETIOYKY PACCYKJICHUI ¢ OTIOPOM HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE
SIBJICHMSI; UCTIOJIB30BaTh MPU PEIICHUN YUEOHBIX 3a]]a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJOTUU [JI1 TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPNPETALUU U MPEICTABICHUS
y4eOHON U HAYYHO-TIOMYJISIPHONU MHGOPMAIINH, TIOTYYeHHON U3 Pa3IMYHBIX UCTOYHUKOB,
KPUTHUYECKA aHAJIM3UPOBATh TOJy4aeMyl HWHQPOpMaIUi0; OOBICHITh MPUHIUIIBI
JENUCTBUA MaIllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasyinyaTh yCJIOBUS X 0€30MMacHOT0 UCIOIb30BAHUS B OBCEAHEBHOM KU3HU; IPUBOIUTD
IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU
Y TEXHOJIOTUH; UCIIOJIH30BATh TEOPETUYECKUE 3HAHUS TI0 (PU3KKE B MOBCETHEBHOM KU3HU
st obecrieueHus: 0€30MAacHOCTH TpH OOpallleHnd ¢ TpudopaMu U TEXHUYECKUMU
YCTPOWUCTBAMH, JJII COXPAHEHHUS 370POBbS U COONIOACHUS HOPM DSKOJOTUYECKOTO
MOBEJICHUS B OKpY’XKalolllel cpejie; padoTaTh B TPYINIE C BBIMOJHEHUEM Pa3IMUHbBIX
COIMAJIBHBIX POJIeH, IUTAHUPOBAaTh padOTy TPYIIIbI, PAIMOHATILHO PACIPEICISITH
00sI3aHHOCTH U TUJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO
OIICHUBATh BKJIQJl KaXJOIO0 U3 YYaCTHHUKOB TPYMIBI B PEIICHHE paccMaTpuBaeMOn
pOOJIEMBI.
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TEMATHYECKOE IIJIAHUPOBAHUE!

10 KJIACC
Haumenosaunue
No KomuuecTBo OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3ziesioB U TeM [IporpammHoOe cosiepxanue
n/n 4acoB o0yJaronuxcs

y4eOHOTo TIpeIMeTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

1.1

dusuka u MCTOJbI
HAay4YHOTI'O ITO3HAHUA

2

dusrka — HayKa O NIPHUPOJIE.
Hayunble meronpl 1o3HaHUA
OKPY’KaroIEero Mupa.

Ponp skcniepuMenTa u teopun B
IpoLecce MO3HaHUs IPUPOJBI.

DKCIEpUMEHT B busuke.
MonenupoBaHue buznyecKux
SBJICHUM U TpoueccoB. HayuHble

runore3bl. Du3zndeckre 3aKOHbI U
Teopud. ['paHulBl NPUMEHUMOCTHU
bu3ndecknx  3akoHOB.  I[IpuHIMI
COOTBETCTBHS. Pone u wMecTo
buzuku B (opmupoBanumn
COBPEMEHHOW HAy4YHOW KApPTHUHBI
MHpa, B [IPAKTUYECKOU

JIESITSIIbHOCTH JIIOAEH

N3ydyenune Hay4yHbIX (SMIUPUUECKUX U
TEOPETUYECKUX) METOJIOB IO3HAHUS
OKpY>KaroIIero MUpa.

OO0cyxaeHue rpaHull IPUMEHUMOCTH
(u3nUecKuX 3aKOHOB U Teopuil. Pabora
B TPYIIIE MO MOATOTOBKE KOPOTKHUX
COOOIIIEHU O PO U MeCTe (PUBUKU B
HayKe U B IPAKTUUECKON AEITETbHOCTH
moaen. JleMoHCTpanusa aHaJI0TOBBIX U
IU(POBBIX U3MEPUTETBHBIX TPHUOOPOB,
KOMIIBIOTEPHBIX JaTUUKOB.

OcBoeHne OCHOBHBIX MPUEMOB PabOTHI €
1udpoBoit 1aboparopueii Mo huznKe

! TIpn paspaGortke paGouell MPOrpaMMbl B TEMATHYECKOM IUIAHMPOBAHHMH JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCHOJB30BAHHS SJIEKTPOHHBIX (LH(PPOBBIX)

06p3,30BaTeJ'IBHBIX PECYypPCOB, ABJIAIOIINXCA yLIC6HO-M€TO,Z[I/ILICCKHMI/I MaTepuajiamMu, COACPKaHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCILCTBY 00 06p3,30BaHI/II/I.
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Hroro no pazneny

Pasznen 2. Mexanuka
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2.1

Kunemarnka

Mexannueckoe JBH>KCHUE.
OTHOCUTENIBHOCTh MEXAHUYECKOTO
nekeHus. Cucrema oTcyéTa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MaTEPUAIIbHOM TOUKHU, UX
MPOEKIUU HA OCH CUCTEMBI
koopauHat. CloxxeHue
NEPEMEIICHUN U CII0KECHHE
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
NepEMEILICHHS] MaTePUaIbHON TOUKU
OT BPEMEHH.

CBoOosHOe mazeHue. Y CKOpEeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonuneniHoe 1BUXKEHHUE.
JIBrKEeHHE MaTepUaIbHOM TOYKH T10
OKPYKHOCTH C TIOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JTMHEIHAs CKOPOCTb.
[lepuon n yactora oOpanieHus.
LlenTpocTpeMUTENTBEHOE YCKOPEHUE.

[IpoBeaeHune 3KCIEpUMEHTA: U3YYCHHUE
HEPABHOMEPHOI'O JIBUKEHUS C LEITbIO
oTpe/eeHUs MTHOBEHHOU CKOPOCTH;
WCCJICIOBAHUE COOTHOIICHUS MEXKTY
My TSIMU, IPOUICHHBIMH TEJIOM 32
MOCJIeIOBATEIbHbIEC PaBHBIC
IPOMEKYTKUA BPEMEHHU MPU
PAaBHOYCKOPEHHOM JIBUKEHUU C
HaYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO;
W3y4YCHHUE JABMKCHUS IIaprKa B BI3KOM
XKUIKOCTH; U3YUYCHHE JIBIDKCHUS TeIa,
OpOIIEHHOTO TOPU3OHTAIILHO.
OObsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKMX KakK: CIUOMETP, IICTTHBIC U
pEeMEHHBIE TIepeIauyl IBMKCHUS; 1
yCJIOBUH WX 0€3011aCHOTO
UCIIOJIb30BAHUS B TTIOBCETHEBHOM
KU3HH.

Pemienne pacu€THbIX 3a/1a4 ¢ SIBHO
3a1aHHOM (PM3UYECKON MOJIETBIO C
WCITIOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KHHEMaTHKH.

[TocTpoenue u ananu3 rpadguxon
3aBUCUMOCTEH KHHEMaTHYECKHUX
BEJTUYHMH OT BPEMEHU JIJIsi
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TexHuueckue ycTpoucTsa u

PaBHOMCPHOTO
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IIPAaKTUYECKOE IIPUMEHECHUE:!
CIIUJIOMETP, JBUKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE TIEpeIaun

U PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBYKEHUS.

Pacno3naBanue pusnyeckux sSBICHUA B
y4eOHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE MPSMOJIIMHENHOE
JIBIDKCHUE, CBOOOIHOE MaJICHUE TCI,
JIBIKEHUE TI0 OKPY>KHOCTH.

Onrcanre MEXaHU9IECKOTO ABUKCHUS C
UCIOJIb30BaHUEM (DU3UUECKUX BEITUYUH:
KOOpJIMHATA, yTh, TIEpEMEIIICHUE,
CKOpOCTbh, ycKopeHue. Pabora B
rpyImax Mnpy IJIaHUPOBaHUH,
MIPOBEICHUH U WHTEPIPETAIINH
PE3yIbTATOB OIBITOB M aHAJIN3E
JOTIOJTHUTETHHBIX UCTOYHHUKOB
uH(pOpMaIUKU IO TEME
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2.2

JlnHamuka

IIpyHIUIT OTHOCUTEIBHOCTH
lNanunes. 1lepsbiit 3akoH HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuina. [puHuun
CyIEepNOo3uLINKU CHI. BTOpoii 3aKoH

HeroToHa a1t MaTepraaibHOM TOUYKH.

Tpertuit 3akoH HeroToHa 1t
MAaTEPHAIBHBIX TOUYEK. 3aKOH
BCEMHpPHOTO TAroreHus. Cuiia
TskecTH. [lepBasg kocmuueckas
CKOPOCTb.

CpaBHeHHE MacC B3aUMOECHCTBYIOIINX
Tell.

N3ydeHne 3aBUCUMOCTHU CHJIBI
yIpYyrocTH OT nedopMalii; CpaBHEHHE
CHWJI TPEHHUS [TOKOS1, KaU€HUs U
CKOJIbKEHHUS.

O0bsicHenue HeBecomocTH. [IpoBeaenue
JKCIIEPUMEHTA:

UCCJIEIOBAHUE  3aBUCHMOCTH  CHII
yIPYroCTH, BOZHUKAIOIIUX B MPY>KUHE
U pE3UHOBOM 00pasLe, OT UX
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Cuina ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Buabl Tpenus (mokosl,
CKOJIbKeHUsI, KaueHus). Cuna
tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBKEHUS U CUJIa
Tpenus mokos. Koagdurment
TpeHus. Cuia COnpOTUBIICHUS
IIpU ABUKEHUH TEJIA B JKUJIKOCTHU
WJIM Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE
JIBYKEHUE a0COIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaiieHus. [lnedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.
TexHuyeckue ycTporcTa u
MPaKTHYECKOE TPUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nehopMaui; H3YYCHHE JBHKCHUS
Opycka 10 HAaKJIOHHOH IIIOCKOCTH;
HCCIICJIOBAHHE YCIIOBHI pPaBHOBECHS
TBEPIOTO UMEIOIETO  OCh
BpaIllCHUS.

OO0BsaAcHEHHE 0COOCHHOCTEN
PaBHOMEPHOT'O M PABHOYCKOPEHHOTO

Tela,

MPSMOJIMHEWHOTO ABUKECHUA,
CBOOOJIHOTO TTaJCHUS TEJI, IBM)KCHUS 110
OKPYKHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3akoHa BCEMUPHOTO
TATOTCHUS.

OObsicHEeHUE OCHOBHBIX TPHUHIIUIIOB
IEUCTBUSL IOAIIMIHHUKOB H®  HX
MIPAKTUYECKOTO TPUMEHECHUS.

OOBsicCHEHUE ABMKCHHS MCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a/1a4 ¢ IBHO
3a1aHHOM (PU3UIECKON MOJIEIBIO C
HCIOIL30BAHNEM OCHOBHBIX 3aKOHOB U
dbopMys1 TMHAMUKH.

PacnoznaBanue hu3nMYeCcKuX SIBJICHUN B

y4eOHBIX OMBITAX U OKPYKAIOIIEH
YKU3HU: UHEPLIMS, B3aUMOJICHCTBUE TEIL.
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AHanu3 pu3nYecKux NporeccoB U
SIBJIEHUU C UCTIOJIB30BaHUEM 3aKOHOB U
MPUHITUIIOB: 3aKOH BCEMUPHOTO
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tarorenuns, |, Il u |1l 3akonsr HeroToHa,
MPUHIIUIT CYTIEPIO3ULINHU CUJI, TIPUHITUIT
PaBHOINPABHOCTH MHEPIUATLHBIX CUCTEM
oTcuéTa
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2.3

3aKOHBI COXPaHEHHUS B
MEXaHUKE

NmMnynec MaTepuanbHON TOUYKU
(Tena), cucTeMbl MaTEpUATBHBIX

Touek. VIMIyJIbC CHITBI 1 U3MCHEHHE
MMITYyJIbCa TeJla. 3aKOH COXpaHEHUs
UMIyIbca. PeakTHBHOE JBUKCHHE.

PabGora cribl. MOIIHOCTE CHJIBL.
Kunernueckas sneprus

MarepuanbHoOi Touku. Teopema 00

M3MEHECHUU KNHETUYECKON
JHEPI'UH.

IToreHuManbHas SHEPrusl.
IloreHuManbHas 3HEPrUs yupyro
ne(hOpMUPOBAHHOMN TIPYKUHBI.
IToreHuManbHas SHEpPrus Tena
BOJIM3H MOBEPXHOCTU 3EMJIN.
[TorenunanbHbIE U
HEMOTEHINAIbHBIE CHIIBL. CBS3b
pabOThl HEMOTEHIUAIBHBIX CUJT C
U3MEHEHHEM MEXaHUYECKOU
SHEPIrUU CUCTEMBI TEJ. 3aAKOH
COXpaHEHMsI MEXaHUYECKON
SHEPIUH.

Yupyrue u Heynpyrue

[IpoBeneHue FKCIIepUMeHTa: U3yUYEeHUE
a0COJIFOTHO HEYIPYTroro yaapa ¢
MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCJIEIOBAaHUE CBSI3U
pabOThI CUIIBI C UBMEHEHHUEM
MEXaHUYECKOM PHEPTruu Tejia Ha
pUMepe PacTsKEHUs] PE3UHOBOTO
KIyTa.

OneHka aOCOMIOTHBIX U OTHOCUTEJIBHBIX
MOTPENIHOCTEN U3MEPEHUM (PU3NUECKUX
BEJINYHH.

Pemienue pacu€THbIX 3a/1a4 € SBHO
3a1aHHOM (PM3UYECKON MOJICTBIO C
WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyII TMHAMUKHA K 3aKOHOB
COXpaHEHHMUS.

Pemenne kauecTBEHHBIX 3a7a4 C
OTIOpOM Ha W3YUCHHBIC B pa3jieie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYECKUe SBICHUS.

Onucanue MEXaHWYECKOrO JIBUKEHUS C
UCIIOJIb30BaHUEM (PU3MYECKUX BEJIUYUH:
UMITYJIbC T€Ja, KHHETUYECKAsl SHEPT s,
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CTOJIKHOBEHUS.

TexHuuecknue yCTpOMCTBA U
IIPAKTUYECKOE  NPUMEHEHUE:
BOJOMET, KONEP, NPYKUHHBIN
MIUCTOJIET, IBUKEHUE PAKET

NOTEHIMAIbHAS SHEPT U, MEXAHUYECKas
paboTta, MexaHU4eCKas MOITHOCTb.
AHanu3 pu3nYecKux NporeccoB U
SIBJICHUM C UCTIOIB30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOM YHEepruu,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBbsicHEHNE OCHOBHBIX MPUHIIUIIOB
JEHCTBUS U MIPAKTUUYECKOTO TPUMEHEHUS
TEXHUYECKUX YCTPOMNCTB, TAKHX KaK:
BOJOMET, KOIIEP, IPY>KUHHBINA TACTOJIET.
OObsicHEHUE ABUKEHUS PAKET C OMOPOH
Ha U3y4yeHHbIEe (PU3HUECKHE BEIUUNHBI U
3aKOHBI MEXAHUKH.

Hcnonp30Banne npu MoAroTOBKE
COOOIIIEHHI O MPUMEHEHUHN 3aKOHOB
MEXAaHHUKH COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTUHN IS
MOKMCKA, CTPYKTYPUPOBAHHUS,
MHTEPHNPETALNU U TPEICTABICHUS
uH(bOpMaIuH, KPUTHUESCKUN aHATH3
noJiygaemMoi napopmauu

[IpoBeneHNE KOCBEHHBIX U3MEPEHU,
HCClIe0BaHNI 3aBUCUMOCTEN
(u3nYeCKuX BETUYHH, TPOBEPKa
PENJIOKEHHBIX TUIIOTES
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Hroro no pazaemny 18

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMHMKA
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3.1

OcHOBBI
MOJICKYJISIPHOKUHETHYECKOU
TEOPUHU

OCHOBHBIE OJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUU U UX OINBITHOE
000CHOBaHME.

BpoyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep 1BUKEHUS
Y B3aUMOJICHCTBHS YaCTHII
BelecTBa. Monenn crpoeHus
ra3oB, KUJIKOCTEH U TBEPABIX TEI
1 00BICHEHUE CBOMCTB BEIIECTBA
Ha OCHOBE 3THUX MoJjienen. Macca
1 pa3Mepbl MoJiekyil. KonnuectBo

BemiecTra. [loctossHHas ABoraapo.

TeruioBoe paBHOBECHE.
Temmneparypa u €€ usmMepeHue.
[Ixama remneparyp Llenscus.
Mopenp uieajaprHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOGcoroTHas TeMIieparypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPIrUU TEIJIOBOTO JABUKECHUS
yactul rasa. [Ilkana remnepatyp
KenpBuHa. ['a30BbIe 3aKOHBI.

[IpoBeneHne >KCIIEpUMEHTA!
OTpEICJICHHE MAcChl BO3/lyXa B
KJIACCHOM KOMHAT€ Ha OCHOBE
n3MepeHuit 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATYPhI BO3yXa B
HEH; UCCIICIOBAHNE 3aBUCUMOCTHU
MEXK]ly TapaMeTpaMu COCTOSIHUS
Pa3peKEHHOrO Ta3a.

OreHka a0COIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEITUUHH.
OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUN TEpMOMETpa U OapoMeTpa U
YCIIOBUH UX O€3011aCHOTO
HCIIOJIb30BaHUs B IOBCEHEBHOM
KU3ZHHU.

Pacno3naBanue pu3nyecKkux siBICHUN
B YU4E€OHBIX OMBITaX U OKPYXKAIOIIeh
KU3HU: U Py3usi, OpOyHOBCKOE
JIBH>KEHUE.

Onucanue TEMIOBbIX ABICHUN C
HCIIOJIH30BaHUEM (DU3UIECKUX
BEJINYMH: JIaBJICHUE Ta3a,
TeMmreparypa, CpeAaHsisi KHHETUYecKas
SHEPI'usl XaOTHUECKOTO JBUKCHUS
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YpaBHenue Mennaeneepa—
Knaneiipona.

3akoH JlanbToHa. M30mporeccs

MOJIEKYJI, CpeTHEKBaApaTHIHAS
CKOPOCTh
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B UJICATIbHOM Ta3e C MOCTOSIHHBIM
KOJMYECTBOM BEIlIECTBA.
['padmyeckoe mpencraBaeHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue YCTPOMCTBA
MPaKTUYECKOE TPUMEHEHHE:
TEPMOMETP, OapoOMETp

151

MOJIEKYI.

AHanu3 pu3nYecKrux NpoueccoB U
sIBJICHUH ¢ ucroyib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOU SHEPTUU TEIJIOBOTO
JBH>KEHUST MOJIEKYJ C a0COJIIOTHOM
TeMIIEpaTypoH.

Pemenue pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PM3UYECKON MOJIEIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX
nosioxkeHuit MKT, 3akoHOB U hopmyn
MOJICKYJISIPHOM (PU3UKH.

PaboTa B rpynnax npu riaHupOBaHUH,
MPOBEJCHNUU U UHTEPIIPETALINU
pEe3yJbTaTOB OIBITOB U aHAJIN3E
JOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(OpMAIUU TI0 TEME
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3.2

OCHOBBI
TEPMOJUHAMUKHU

10

Tepmoaunamuyeckas cuctema.
BuyTpenHsis sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIOCOObI €€ U3MEHEHHS.
KonuuectBo TemnoTsl u padora.
BryTpenHss dHEeprus 0AHOATOMHOTO
UJeaIbHOro raza. Buabl
TeIJIonepeaadu: TEMIOMPOBOHOCTb,
KOHBEKIIUS, U3IIy4eHUE. Y AebHas
TEIJI0EMKOCTD BELECTBA.

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
YIEIBHOM TEIUIOEMKOCTH BEILIECTBA.
OneHka a0CONIOTHBIX U OTHOCUTEIBHBIX
HOTPEIIHOCTEN U3MEPEHHUM (PU3NIECKIX
BEJIMYMH.

N3yuenue Mozenel mapoBoil TypOUHBI,
JBUTATENs] BHYTPEHHErO  CropaHus,
PEaKTUBHOTO JIBUTaTEJIsl.

OOBbsicCHEHUE TPUHUMUIIOB JEHCTBUA H
yCIIOBU 0€30I11aCHOTO UCIOJIb30BaHUS
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KonnyecTBO TEmIoThI IIpu

Terionepeaaye.
[TonsTne 06 aquabaTHOM TIpoIIECCE.
[IepBbIit 3aKOH TEPMOJIUHAMUKH.
[IprmeHeHue epBOro 3aKOHa
TEPMOJUHAMUKHU K U30IIPOIIECCaM.
['paduueckas uaTEpnperanus
paboThI raza.

BTopo#i 3ak0H TEpMOIMHAMMKH.
HeobOpatumocTs mporieccoB B
MPUPOJIE.

TerutoBsie mamvHbl. [IpuHIKIBL
NEWCTBUS TEIJIOBBIX MAIIUH.
IIpeoOpazoBanms SHEPTHH B
TEIUIOBBIX MalIWHAX.
KoadduimenT nosiesnoro nencTpust
TEIUIOBOM MaIlIHBI.

Huxn Kapno u ero kosddummeHt
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTUYECKHE MPOOIEMbI
TETJIOPHEPTETUKH.

TexHuueckue YCTpPOMCTBA 151

PAKTHYECKOE TPUMEHEHHE:
JBUTaTellb BHYTPEHHETO CrOPAHMS,

B MTOBCETHEBHOM JKM3HU JIBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
Omnrcanue CBOMCTB TEJ M TETUIOBBIX
SIBJICHUM C UCIIOJIH30BAaHUEM
(M3HYECKUX BEJIMYUH: JaBJICHUE rasa,
TeMITepaTypa, KOJIMIeCTBO TEIIOTHI,
BHYTPEHH:IS1 DHEprusi, paboTa rasa.
Pemenne pacaéTHBIX 3a/1a4 ¢ IBHO
3a1aHHOM (PU3UIECKON MOJIEIBIO C
WCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMyIT MOJIEKYIISIPHOU (DU3UKU U
TEPMOIUHAMHUKHU.

Pemenne kauecTBEHHBIX 3a71a4 C
OTIOpOM Ha W3YUCHHBIC B pa3jieie
«MonekynspHas puzMKa u
TEPMOJIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSL.

PabGoTa B rpymmax npu aHammze
JOTIOJTHUTENIBHBIX ~ WCTOYHHKOB
uH(pOpMaIUU IO TEME
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OBITOBOI XOJIOIUILHUK,
KOHAUIIMOHED
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3.3

ArperaTHble COCTOSIHUS
BerecTBa. Pa3oBbIC
Tepexo/ibl

[TapooGpazoBanue U KOHAEHCAIUSI.
Hcnapenune u xurieane. AOGCOIOTHAS
Y OTHOCUTEIbHAS BIAKHOCTD
BO31yxa. HachlleHHbIi nap.

VY nenpHas TeoTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KATICHUS OT J1aBJICHUSI.
TBépnoe Teno. Kpucraimmueckue u
amopdHbIe Teaa. AHU3OTPOIHUS
CBOMCTB KpuCTAILIOB. JKuKue
kpuctaiuibl. COBpeMEHHbBIE
Marepuansl. [InaBnenue u
KpUCTaJIM3auus. Y AeIbHas TEII0Ta
iaieHus. Cyomumanusi.
YpaBHeHuUE TEMI0BOTO OanaHca.
TexHuueckue ycTpoucTsa u
NPaKTHYECKOE TPUMEHEHHE!
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUHU
MOJTYYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCIIE
HAaHOMATEpUAJIOB, U
HAHOTEXHOJIOTUHU

[IpoBeneHue 3KkciepuMeHTa: U3MEPEHNE
OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
OneHka abCOMIOTHBIX U OTHOCUTENIBHBIX
HOTPEIIHOCTEN U3MEPEHHUM (PU3NIECKIX
BEJIMYUH.

N3ydyeHne CBOWCTB HACHIIMIEHHBIX
napoB,  CrIoco0OB  U3MEpPEHHUS
BJIQXKHOCTHU

Habumonenue kunenus npu
MOHIKEHHOM JIaBJICHUH, HATPEBaHUS U
IUIaBJICHUS! KPUCTAJUIMUECKOTO
BEILECTBA.

OObscHEHNE IPUHLUIIOB IEUCTBUS U
yclI0BUI1 0€3011aCHOTO UCIIOJIb30BAHUS
B TIOBCEIHEBHOM JKM3HHU TUTPOMETPA,
IICUXpOMeETpa, KaopumeTpa. U3yuenue
TEXHOJIOTHI MOJTy4YeHHUsI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCIIE
HaHOMAaTepHAaJIOB.

Pemenue pacué€THbIX 3a7ay C SIBHO
3a1aHHOM (DU3NYECKOU MOJCNBIO C
UCIIOJIb30BaHUEM ypaBHEHUS
TEIJI0BOro OanaHca.

Pemenune kauecTBEHHBIX 3aga4d C
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OTIOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hr3HUECKUe
SBJICHUS 110 TEME.
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Pacno3naBanue puznueckux sIBICHUNA B
y4eOHBIX OMBITaX U OKPYXKAIOUICH
KU3HU: Aepopmarust TBEPIBIX TET,
HarpeBaHue U OXJIaXKJIEHUE Tell,
U3MEHEHHUE arperaTHbIX COCTOSTHUI
BElIECTBAa U OOBSCHEHUE UX HA OCHOBE
3aKOHOB U (JOPMYJT MOJIEKYJIIPHOM
($u3UKH.

Hcnonbs3zoBanne nHOOPMAIMOHHBIX
TEXHOJIOTHH JJIsl TIOUCKA,
CTPYKTYypUPOBAHUSA, UHTEPIIPETALIUN U
npeacTaBiIeHUs HH(OpMaLUU IpU
MOJITOTOBKE COOOIICHHI O TPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJAMHAMUKYU B TEXHUKE U
TEXHOJIOTHUSAX

Uroro no pazneny

24

Pa3znen 4. JiaekTpoaMHAMMKA
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4.1

QHGKTPOCTaTI/IKa

10

DIIeKTpU3aLUs TEN. DNEKTPUUECKUI
3apsan. JIBa BUJa 3JIEKTPUYECKHUX
3apsiioB. [IpOBOIHUKY, TUAIEKTPUKHI
Y TIOTYTPOBOTHUKH.

3aKOH COXpaHEHUS AIEKTPUUECKOTO

3apsa.
BzauMopeiicTBre 3aps10B. 3aKOH

Kynona. TodeuHbIl 3EKTpUYECKUN
3apsa. DIEKTPUUECKOE TOJIE.

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
AIEKTPOEMKOCTH KOHIeHcaTopa. OLeHka
a0COJIFOTHBIX U OTHOCHTEIBHBIX
HOTPEIIHOCTEN U3MEPEHHUM (PU3NIECKIX
BEJINYHH.

N3ydyeHnne nPUHLHUIIOB JEWCTBUA
JJIEKTPOCKOIIA, AIEKTPOMETPA,
KOH/JIEHCaTOopa.

N3ydenne npuHIUIIOB JEHCTBUS
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Harnpsok€HHOCTD 3JIEKTPUYECKOTO
nosis. [IpuHuun cynepno3unuu
BJICKTPUYECKUX MoJieH. JInnnum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

PaboTa cun sneKkTpocTaTUyecKoro

OJIA. IHoTennma. PasuocTth
MOTEHIMAaNoB. IIpOBOJHUKM U
TADJICKTPUKHU B

QJICKTPOCTATUYCCKOM I10JIC.

HI/IBJIGKTPI/I“IGCKEUI IMPOHULIACMOCTbD.

DnektpoéMKocTh. KoHnencarop.
DIIEKTPOEMKOCTD ILNIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOTO KOHJIEHCATOoPA.
TexHuueckue ycTpoucTsa u
IPAKTUYECKOE TPUMEHEHHE:
AJIIEKTPOCKOIL, DJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3aIIUTa,
3a3eMJIEHUE JIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN
armapar, CTpyMHBIN IIPUHTED

U yCIIOBUM 0€301aCHOTO MPUMEHEHHUSI B
MIPAKTUYECKOMN KU3HU,

KOITMPOBAJIBHOTO aIIapaTa, CTPyHHOTO
IpPUHTEPA.

PaccmoTtpenue ¢puznuecknx OCHOBaHUI
AJEKTPOCTATUYECKOM 3alUTHI U
3a3€MJICHUS JIEKTPONPUOOPOB.
Pemenue pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PU3UYECKON MOJIEIBIO C
UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy 3eKTpocTaTuKu. Pelienne
KA4EeCTBEHHBIX 3aJ1a4 C OIOpPOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(du3nUecKue BJICHUS JIEKTPOCTATUKH.
PacniosnaBanue ¢pu3nueckux siBJICHUN B
y4€OHBIX ONBITAX U OKPYXKaIOIEn
KU3HU: DJIEKTPU3ALIMS Tel,
B3aMMOJICUCTBUE 3apsA0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyII
ANEKTPOCTATUKH.

Onucanue M3Y4YEHHBIX CBOMCTB
BEILIECTBA U AJIEKTPUUECKUX SBICHUN C
VCIIOJIb30BaHUEM bu3nUecKux
BEJIMYMH:  DJIGKTPUYECKUM  3apsf,
HaANPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
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MOTEHIIMAJ, PAa3HOCTh IMOTCHIIUAJIOB,
AJIEKTPOEMKOCTb.

Ananu3 GU3NYECKuX MPOLEeCCOB U
SIBJICHUM C UCTIOJIb30BAHUEM
bu3HUecKuX 3aKOHOB: 3aKOHA
COXpPaHEHUS AIEKTPUUYECKOTO 3apsjia,
3akoHa KymnoHa.

PaboTa B rpynnax npu aHanmse
JOTIOJIHUTEJIbHBIX NCTOYHUKOB
uH(OPMAIUH U MIOJTOTOBKE COOOIIEHUM
0 MPOSBJICHUU 3aKOHOB 3JEKTPOCTATUKHU
B OKPYKaIOIIeH )KMU3HU U IPUMEHEHUU
UX B TEXHUKE
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4.2

IlocTosTHHBII

AIEKTPUUYECKUH TOK.

Toku B pa3mIHBIX
cpenax

12

DIIEKTPUYECKUM TOK. Y CIOBUS
CYIIIECTBOBAHMS SJIEKTPUIECKOTO
toka. ctounuku toka. Cua Toka.

IloCTOSHHEBIN TOK.
Hanpsixenue.

3akoH OMa [ yyacTKa LemHu.
DJIEKTPUYECKOE COMTPOTUBJICHUE.

YI[CJ'IBHOG COIIPOTHUBJICHUC BCIICCTBA.

[TocnenoBarensHOE, MapaieTbHOE,
CMEUIaHHOE COEIUHEHUE
IIPOBOJTHUKOB.

PaGora  snexkTpuueckoro - TOKa.
3akoH J[xoyns—Jlenma. MomHoOCTb
AIEKTPUUECKOTO TOKA.

[IpoBeneHue 3KCIIEpUMEHTA: U3YUYEHHE
CMELIaHHOTO COCUHEHUS PE3UCTOPOB;
n3Mmepenne DJ{C UCTOYHUKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHHUS;
HaOJII0ICHUE DJIEKTPOIIN3A.

OneHka abCONMIOTHBIX U OTHOCUTENIBHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BEJIMYMH.

OObsicHEHUE TPHUHIIUIIOB IEUCTBUS U
yclIoBUIl 0€3011aCHOT0 MPUMEHEHMUSI
aMIIepMeTpa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AJIEKTPOHArpEeBaTENIbHBIX U
ANEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CUIIA U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHUKA TOKA. 3aKkoH OMa 115
MOJTHOM (3aMKHYTOM)
anexkTpuueckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHas IPOBOJUMOCTD
TBEPJIBIX METAJUIOB. 3aBUCUMOCTH
CONPOTUBIICHUS METAINIOB OT
TEeMIIEpaTyphbl.
CBepXITpOBOIUMOCTb.
DIIEKTPUYECKAN TOK B BaKyyMe.
CBOMCTBA DJIEKTPOHHBIX ITyYKOB.
[TonynpoBoguuku. CoOCcTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJIynpoBOAHUKOB. CBOMCTBA P—N-
nepexoaa.

[TonynpoBOIHUKOBBIE ~ TPHOOPHI.
DNEKTPUYECKUNA TOK B PACTBOpPAx U
pacriaBax 3J€KTPOJIUTOB.
DNEeKTPOIIUTHYECKAS TUCCOLUALUA.
DIIEKTPOJIU3.

DJIEKTPUYECKUM TOK B ra3ax.
CaMOCTOSTENbHBIN U
HECAMOCTOSTENbHBIN pa3psii.

TEpPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOT'O JUOJa, TEPMHUCTOPOB U
(boTOpPE3UCTOPOR, MOTYITPOBOTHUKOBBIX
JINOJIOB, TaJIbBAaHUKHU.

Penrenue pacy€rHbixX 3a1a4 ¢ AIBHO
3a1aHHOM (PU3UIECKON MOJIEIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyin Tembl «IlocTosSSHHBIN
BJICKTPUYECKUN TOK».

Pacnio3naBanue pu3nuecKux SIBICHUM

B YYEOHBIX ONBITaX U OKPYXKaOIIeH
YKU3HU: DJIEKTPUYECKas IPOBOIUMOCTS,
TEIIOBOE, CBETOBOE, XUMHUUYECKOE,
MarduTHOE JAEHUCTBHUS TOKa. AHAIN3
IIEKTPUYECKUX SBJIICHUN U MTPOLIECCOB B
LEIsIX MOCTOSSHHOTO TOKa C
UCII0JIb30BAaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH ITOCJIEA0BATENBHOTO U
NapajuIeIbBHOTO COEIUHEHUS
IIPOBOJIHUKOB, 3aKOH JIxxoyia-JIeHua.
Onuncanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIIEKTPUUYECKUX SIBJICHUN C
UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKUN 3apsij, cuia
TOKA, JIEKTPUUYECKOE HAIPSIKEHUE,
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Monnus. [Tna3ma.
TexHuyeckue ycTporcTa u

QJICKTPHICCKOC COIIPOTHUBIICHUC,
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IPAaKTHYECKOe TPUMEHEHUE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
HMCTOYHHUKH TOKa,
AJIEKTpOHArpeBaTebHbIC TPHUOOPHI,
AJIEKTPOOCBETUTEIHHBIC TIPUOOPHI,
TEPMOMETP COTIPOTUBIICHUS,
BaKyyMHBIH O], TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIN JAHO/I,

pa3HocTh noTeHImanos, JJ1C, padora
TOKa, MOIIIHOCTh TOKa.

Hcnonp3oBanre nHGOPMAITMOHHBIX
TE€XHOJIOTUH JIJIs1 TOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIMH U
npeacTaBiIeHUs HH(OpMaLUU IpU
MOJTOTOBKE COOOIICHUI 0 TPUMEHEHUHT
3aKOHOB IOCTOSTHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHAX

rajbBaHHKa

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME

11 KJIACC
HaunmenoBanue

Ne KomuuectBo OcCHOBHBIE BUJIBI JICITCIIBHOCTH
pa3iesioB U TEM [IporpamMmHoOE cosiepKaHue

n/m 4acoB oOyyJaronuxcs
y4eOHOTO TIpeameTa

Paznen 1. DaekTpoauHaMuKa
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1.1

MarsuTHoOE 110J1€.
DneKkTpoMarHuTHas
WHIYKIUS

11

ITocTossHHBIC MarHUTHI.
B3anMoaencTBue MOCTOSIHHBIX
MarguToB. MarHuTHoe IoJIe.
BekTop MaraiuTHOM MHAYKIIUH.
[IpyHIMD Cynepro3unuu
MarHMTHBIX MojeH. JInaumn
MarHuTHOW HHAyKIuu. Kaptuna
JIMHUA MarHUTHOW UHTYKIIMU TTOJIS
MOCTOSIHHBIX MarHUTOB. MarHutTHoe
T10JIE MPOBOJIHUKA C TOKOM.
Kaptrna nuHUN HHIYKIAHA
MarHyUTHOTO II0JISL IJIMHHOTO
MPSMOTO MPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O ITPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena.
BzaumopericTBre NpOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAyJb U
HAIpaBJICHHUE.

Cuna Jlopenua, €€ Moayib U
HanpasJieHue. | BrkeHue
3apsHKEHHOM YaCTHIIbI

IIpoBencHME SKCIEPUMEHTA: U3YUYCHHE
MAarHUTHOTIO IOJISI KaTYIIKH C TOKOM;
VICCJIEIOBAHNE JEHCTBHUS IIOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
VICCJIEIOBAHUE SIBJICHHUS
AIIEKTPOMATHUTHON UHIYKIIVH.
OneHka a0CONMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BEJINYMH.

OObsicHEHUE NPUHILIMIIOB JEHCTBUSA U
ycloBUil 0€3011acCHOr0 TMPUMEHEHHUS
IIOCTOSIHHBIX MarHUTOB,
3JIEKTPOMAarHUTOB, JJIEKTPOABUATATELS,
YCKOPHUTEIIEH 3JIEMEHTAPHBIX YACTULL,
VHAYKIIMOHHOM T1eun. Pemenne
pPacU€THBIX 3a71a4 Ha IPUMEHEHHE
dbopmyr TeMbI

«MarauTtHoe noJie. DIeKTPOMarHuTHAsI
UHAYKIUS.

Pemenne kadyecTBEHHBIX 3a1ad  C
OIIOPOM HA M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
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B OAHOPOAHOM MAroiMTHOM II0JIC.

PaGora CHJIBI JlopeHnna.
SIBneHne  3IEKTPOMATHUTHOM
nHaykauu. [loTok  BekTopa

MAarHUTHOU UHAYKLIWH.
DNeKTpOABMKYLIAs CUJIa HHIYKIIMH.
3aKOH 3JIEKTPOMarHUTHOW HHIYKLIAN
dapajes.

Buxpesoe aiekTpruyueckoe 1mose.
DNEeKTpOABMXKYLIAsk CUIIA HHIYKLIUU B
ITPOBOJHUKE, IBHKYILEMCS
IIOCTYNATEIbHO B OAHOPOJHOM
MAarHuTHOM II0JI€E.
IIpaBuo Jlenua.
NHIyKTUBHOCTG. SIBnenne
CaMOMHAYKIMH. DJIEKTPOABHKYILAS
Cuja CaMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJII KaTyLIKH
C TOKOM.

DIJIEKTPOMArHUTHOE ToJIe.
TexHuueckue ycTpoucTBa H
MIPAKTUYECKOE TPUMEHEHHUE:
MTOCTOSTHHBIE MAarHUTHI,

AJIIEKTPOMATHUTHI,
AIIEKTPOJBUTATENb, YCKOPUTENN
AJIEMEHTapHBIX YaCTHII,

SIBJICHUS] TeMbl « MarHuTHOE MOJeE.
DJIEKTPOMarHuTHAsE UHTYKIIHUS.
OrnpeneneHre HaNpaBIeHUsI BEKTOpa
WHYKIIMY MAarHUTHOTO TOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U
cwiibl JIopeHna.

Pacno3naBanue (pu3nueckux sIBJICHUI B
y4eOHBIX OMBITAX U OKPYXKaroIen
YKA3HU: B3aUMOJICICTBUE MATHUTOB,
3JIEKTPOMArHUTHasi UHAYKIHUS, JEHCTBUE
MAarHUTHOTO MOJIsI HA IIPOBOJIHHUK C
TOKOM U JBWXKYILIMMICS 3apsil.

AHanu3 3JICKTPOMArHUTHBIX SIBICHUW C
VICIIOJIb30BAHUEM 3aKOHA
ANIEKTPOMArHUTHOM MHIYKIIUH.
Onuncanue n3y4yeHHBIX CBOMCTB BELIECTB
Y DJIEKTPOMArHUTHBIX SIBJIEHUU C
UCIOJIb30BaHUEM (DU3UUECKUX BEIUYUH:
WHYKIUS MAarHUTHOTO MOJIsA, CUJia
Awmmnepa, cuia JlopeHna,
WHJIYKTUBHOCTb KaTYIIIKH, YHEPTHS
3JIEKTPUYECKOTO U MAarHUTHOTO TTOJIEN
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HHAYKIOWOHHAsA IICYb
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Uroro no pazneny

11

Pazngen 2. Kosie0aHus ¥ BOJIHBI
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2.1

MexaHudecKue u
AJIEKTPOMArHUTHBIE
KOJIcOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUIuTyAa U ¢aza KojaeOaHui.
[Ipy>XMHHBIN MAsSITHUK.
MareMaTn4ecKkui MasiTHUK.
YpaBHEHUE TaApMOHUYECKUX
kosebanwuii. [IpeBparnienue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
Konebarenbupiit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus B
UJIcaIbHOM KOJICOATEIIbHOM KOHTYDE.
AHaJIOTUs MEXYy MEXaHUUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®dopmyna ToMmcoHa. 3aKoH
COXpPaHEHUS YHEPTUH B UAECATHHOM
K0JIeOaTeIbHOM KOHTYpE.
[IpencraBiieHne O 3aTyXarOIUX
KoJeOanusax. BeiHyX1eHHbBIE
MexaHu4ecKkue Kojebanus. Pezonanc.
BrIHY>XI€eHHBIE 3JIEKTPOMarHuTHbHIC
KOJIeOaHUsl.

IlepemeHHBIN TOK.

Cunycou1anbHbIN IEPEMEHHBIN TOK.

WccnenoBanue napameTpoB
K0JI€0aTeIbHON CUCTEMBI — IEPUO/IA,
94acTOTHI, aMIUTUTY bl U (pa3bl
Kosie0aHuil (MY KUHHBINA W/UIH
MaTEMaTUYECKUI MASITHUK).
Habmronenue 3aryxaromux KojieOaHHA.
HccnenoBanue CBOWCTB BBIHYXICHHBIX
KOJIeOaHMII.

Ha6nronenue pesonanca. [IpoBeaenue
AKCIIEPUMEHTA!

UCCIIEJOBaHUE 3aBUCUMOCTH TEpUo/Ia
MaJbIX KoJeOaHui Ipy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl TPy3a;
MCCJIEJIOBAaHUE TTEPEMEHHOTO TOKAa B
[IENH U3 MOCIEeI0BATEIEHO
COEeTMHEHHBIX KOHJICHCATOPA, KaTYIIIKH
U pe3ucTopa.

OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BEJIMYUH.

OObscHEeHrE IPUHIIUTIOB ICHCTBUS U
yclIoBUIl 0€30M1acCHOTO MPUMEHEHHUS
AIIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
MEPEMEHHOI0 TOKA, TUHUHN
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3JIeKTponepeaay.
Pemenune pacu€THbIX 3a/1a4 C IBHO
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MonHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JISHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA 1 HAIIPSIKCHUA.

Tpanchopmarop. [IponsBoacTso,
nepeaayda u noTpedieHue
AIEKTPUYECKOU IHEPTUU.
DKOJIOTUYECKHUE PUCKU TIPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynberypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
JKU3HU.

TexHunueckue YCTPOMCTBA 51
MPAKTUYECKOE MIPUMEHECHHUE:!
AJIEKTPUYECKUN 3BOHOK, T€HEPATOP
MIEPEMEHHOTO TOKa, JIVMHUU
aNeKTponepeaayd

3a1aHHOM (PU3UYECKON MOJIEIBIO C
HCITOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopMyI1, OITUCHIBAIOIITUX
MEXAHUYECKUE U DJICKTPOMATrHUTHBIC
KoJIeOaHus.

Onucanue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHUuN ¢
UCIIOJIb30BaHUEM (PU3MUECKUX
BEJIMYMH: MIEPUO]] U YaCTOTa
KoJeOaHuil, aMIuIuTy1a U (paza
KOJIeOaHWM, 3apsi/T M CHJIa TOKa B
rapMOHUYECKUX DJIEKTPOMArHUTHBIX
KOJI€OaHUIX.

Pemenne kauecTBEHHBIX 3a71a4 C
OIIOPOU HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONKUCHIBAIOIINE
MEXaHUYECKHUE U IEKTPOMArHUTHBIE
KOJICOaHMS.

PaboTa B rpynmnax npu riaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINT
pEe3yJbTATOB OIBITOB, U AHAJIN3E
JIOTIOJTHUTEJILHBIX HCTOYHUKOB
uH(pOpMaIUHU IO TEME

63



2.2

MexaHU4eCcKue 1
AJIEKTPOMArHUTHBIC
BOJTHBI

MexaHu4ecKkrue BOJIHBI, YCIOBHS
pacrpocTpaHeHusl. Ilepuon.
CKOpOCTh pacupoCTpaHEHUsT H
JuHa BoaHbI. [lonepeunsie n

Nzyuenne obpazoBaHus U
pacripoCTpaHeHHs MONIEPEUHBIX U
IPOJI0JIBHBIX BOJIH. HaOmonenne
OTpaKEHHUSI
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IMpOaO0JIbHBIC BOJIHBI.

Untepdepentuss  u  nudpakuus

MEXaHUYECKUX BOJIH.
3Byk. CKopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS
U3JIyYEHUS

AJIEKTPOMArHUTHHIX BOJIH. B3auMHas
opueHTalus BekTopoB E, B, v B
AJEKTPOMArHuTHOM BosHE. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH:
OTpaXE€HUE, MPEJTOMIICHHUE,
noJisipu3aIys, 1udpaxius,
uarepdepenmus. CKopocTh
AIIEKTpOMAarHuTHHIX BoJIH. [llkana
AIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue AMEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHLMIBI pAaUOCBS3U U
TeneBUIcHUS. Pagnonokanusi.
DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKArOIIEU CPEBI.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,

U TIpEJIOMJICHHU S, HHTep(epeHInn 1
Tu(paKiy MEXaHUYECKUX BOJIH.
Habmronenue cBs3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIUIUTYJOM U YaCTOTOU
KoJieOaHUi, 3ByKOBOT'O pE30HAHCA.
HccnenoBaHue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeIOMJICHHUE, TOJISIpU3allus,
mudpakuus, “HTephepeHIus.
N3yueHune ycioBui U3nydeHus
3JIEKTPOMArHUTHBIX BOJIH, B3AMMHOM
opueHTaIuu BeKTopoB E, B, v B
AJIEKTPOMAarHuTHOM BoJHE. M3yueHne
MPUMEHECHUS

AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U

OBITY.

OOBsiCHEHUE TIPUHIIATIOB JICHCTBUS U
YCJIOBUH 0€30IMaCHOTO IPUMEHCHHS
MY3bIKaJTbHBIX HHCTPYMEHTOB,
yJIBTPA3BYKOBOW TMarHOCTUKU B
TEXHUKE U MEIUIIMHE, pajapa,
paauonpuéMHMUKA, TEIIEBA30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenvie pacuéTHBIX U Ka4€CTBECHHBIX
3a/1a4 ¢ OMOPON HA N3YUCHHBIC 3aKOHBI
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YIBTPa3BYKOBasl JUArHOCTUKA B
TEXHUKE U MEJUILIMHE, Pajap,

N 3aKOHOMCPHOCTH, OIINCBIBAIOIINC

66



pPaguONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacipoCcTpaHEHUE  MEXaHWYCCKUX
AJICKTPOMArHUTHBIX BOJIH.
Hcrnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH [JISI IIOMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUH H
IPEICTaBIICHUS HHPOPMAIIUU TIPH
IIOJITOTOBKE COOOIIECHUI 00
UCITIOJIb30BAHUU DJICKTPOMArHUTHBIX
BOJIH B TEXHHKE. YUacTUe B JUCKYCCUHU
00 3JICKTPOMAarHUTHOM 3arpsi3HCHUN
OKPYXaKOIIEH CPEIbI.

PaboTa B rpynmnax mnpu IIaHHPOBaHUH,
IPOBEJCHUH U UHTEPIIPETALINN
PE3yJIbTATOB OIBITOB U aHAJIN3E

JOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

u

67



2.3

Onrtuka

10

['eomeTpuueckas onTUKA.
[IpssmonuHEHOE pacpOCTPaHEHUE
CBETA B OJHOPOJIHOM cpene. JIyu
cBeTa. ToueyHBIM HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoenue
M300paKEHHI B IJIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
MpeIoOMIICHUS cBeTa. AOCOMIOTHBIM
nokasarensp npenomiienus. [lomaoe

N3ydeHue sABIE€HUS TOTHOTO
BHYTPEHHETO OTPAKEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE. M3yueHue
MOJIENIE MUKPOCKOIIA, TEJIECKOTA.
[lonydyeHnne crnekTpa €  IOMOIIBIO
IpU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3mepenue nokazarens npesioMICHHS
CTEKJIA.

HccnenoBanue cBOMCTB N300pakeHU
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BHYTPEHHEE OTpa)kCHUeE.
[IpenenpHpIl yroa IMOJHOTO
BHYTPEHHETO OTPAXKCHUS.

Jucnepcus cBeta. CIOXKHBIN COCTaB
oenoro ceeta. L[Ber.

Cobuparoniyie 1 paccenBaroIIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
pPacCTOSIHUE U ONTUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHue
M300paKEHHI B COOMPAIOIINX U
pacceuBaromux JmH3ax. Dopmyna
TOHKOM JIMH3bI. Y BEJIINYCHUE,
JnaBaeMoe JIMH30M. [Ipenensl
MIPUMEHUMOCTH T€OMETPUUECKOI
ONTHUKH.

Bonnosas ontuka. aTtepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOJIIOICHUSI MAKCUMYMOB
1 MUHUMYMOB B
UHTEeP(PEPEHIITMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus cseta. Judpaknuonnas
peméTka. Y ciioBre HabI0ACHUS
TJIABHBIX MAaKCUMYMOB TIPU NaJ€HUU

B JIMH3aX.
OObsicHEeHNE TPUHITUIIOB JIEUCTBUS U
yCIIOBU 0€3011aCHOTO IPUMEHEHUS
OYKOB, JIyNbl, hoTOANIapara,
POEKIMOHHOTO anmnapara, MUKpPOCKOTa,
TEJECKOIa, BOJIOKOHHOM ONTUKH,
TU(GPaKIIMOHHON PEIETKH, MOJSIPOUIa.
Pemmenne pacu€THBIX 337724 C SIBHO
3a1aHHOM (PM3UYECKON MOJIETBIO C
MCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(opMyJ1 TEOMETPUUYECKON ONTHKH.
[TocTpoenue u onucanue U300pakeHus,
CO3/1aBa€MOTr0 TUIOCKHUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccmoTpenue IIPEEIOB
OPUMEHUMOCTH  T'€OMETPUUYECKOU
ONTHKHU.

Pacno3naBanue puznueckux siBICHUM
B OIBITAX U OKPYXKAIOLIEH KU3HU:
MIPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTpaXeHUe, MpeIoMIICHHE,
uHTephepeHIus, TuPpaKus u
NOJISIpU3alnsl CBETa, TUCIIEPCHUS CBETA.
Nzyuenune ycnoBuii HaOMIOACHUS
MaKCUMYMOB U MUHUMYMOB B
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MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

UHTEP(PEPEHITNOHHON KapTHHE

70



[Tomsipusarust cBeta. TexHnueckue
YCTPOMCTBA U MIPAKTHIECKOE
NPUMEHEHUE: OYKH, JIyTIa,
dboToanmnapat, IPOCKIIUOHHBIN
amnmapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAsI OTITHKA,
nudpakiMoOHHas PEIIETKa,
MOJISIPOU]T

OT IBYX CI/IH(I)a?)HI)IX KOI'CpCHTHLBIX
HNCTOYHHKOB.

VcaoBue HAOMIOACHUS TIIABHBIX
MAaKCHUMYMOB MPH NaJCHUU
MOHOXPOMAaTHYECKOI0 CBETAa Ha
TU(PaKIIMOHHYIO PEETKY. AHAIN3
ONTHYECKHUX SIBJICHUM C
HCII0JIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEWNHOTO PACIPOCTPAHEHUSA
CBETA, 3aKOHBI OTPAYKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Onucannue ONTHYECKHUX SIBICHUU C
UCIIOJIb30BaHUEM (PU3MUECKUX
BEJIMYMH: (POKYCHOE PACCTOSTHUE U
OonTHYECKas CHja JIMH3BI

Uroro no pazneny
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Pa3znen 3. OcHOBBI ClIeNUAIBHON TEOPUH OTHOCUTEIBLHOCTH (Hajiee — CTO)
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3.1 | OcHOBBI cienMaIbHON
TEOpHUH
OTHOCHUTEIBHOCTH

['panuLbl MPUMEHUMOCTH
KJIACCUUECKOM MEXaHMKHU.
[locTynarsl crienuanbHON TEOPUH
OTHOCUTEIIbHOCTU: HHBAPHUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OnHmrTerHa. OTHOCUTEIbHOCTD
OJTHOBPEMEHHOCTH. 3aMEJIJICHUE
BPEMEHU U COKPAIICHUE JIJTHBI.

Pemenne kauecTBEHHBIX 3agad C
OHOpOﬁ Ha N3YYCHHBIC ITOCTYJIATHI

CTO.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHI JIJIS IIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU U
npeacTaBiieHus] THGOpMaluK Npu
MOATOTOBKE COOOIIEHUM O TPaHHUIaX
IIPUMEHMMOCTH KIIACCHYECKOMN
MexaHuku 1 ocHoBax CTO

DHeprus U UMITYJIbC
PEMATUBUCTCKON YacTULbl. CBA3b
MacChbl C SHEPIUEN U UMITYJIbCOM
PENATUBUCTCKON YaCTHIIBI.
DHeprus Mokost

Uroro no pazneny

Paznen 4. KBanToBasi pusmnka
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4.1

DJeMEeHThl KBAaHTOBOM
OIITUKH

®ortonsl. Popmyna [lmanka cBA3U

SHEepruu (POTOHA C €ro YaCTOTOM.
DHeprus U UMIYJIbC POTOHA.
OTKpBITHE U UCCIICIOBAHHE
dororddexra. OnbiTer A.T.
CroneroBa. 3aKOHBI
dbotorddexra. YpaBHeHnE
OitHmreitHa 11 hoTodrddexTa.

«Kpacnas rpanuna» ¢porosddexra.

JlaBnenue ceeta. OnbiTel 11.H.
Jlebenena.
XHUMHUYECKOEe JICMCTBHE CBETA.

TexHuueckue  ycTpoWcTBa U
IIPaKTUYECKOE IPUMEHEHUE:!
(OTO3TIEMEHT, (boTOIATUHK,

COJIHEUHas OaTapesi, CBETOIUO

Habmonenue poroaddexra Ha
YCTaHOBKE C IMHKOBOM IIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIIHETO

doTorpdexra.

OObsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (h0T03JIeMEHT, (hOTOIATUUK,
COJIHEUHasi baTapesi, CBeTOUO; U
yCIIOBU UX 0€30MacHOr0 MPUMEHEHUS
B MIPAKTUYECKON KU3HU.

Pemenue pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PM3UYECKON MOJIETBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyJ1 KBaHTOBOM ONTUKU. Pelienue
KA4EeCTBEHHBIX 3aJ1a4 C OMOpPOM Ha
M3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
KBAaHTOBOM onTUKHU. Pacrio3HaBaHue
(bu3NUeCcKuX SIBICHUN B Y4EOHBIX
OTIBITAX:

73



dboTornekTpudeckuii 3P HeKT, CBETOBOE
JaBJICHHUE.

Onuncanue n3y4eHHbIX KBAHTOBBIX
SIBJICHUM U IPOLIECCOB C

HCIIOJIB30BaHHUCM (bH?:PI‘ICCKI/IX BCJINYHH:

CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH,
JUTMHA BOJIHBI M 4aCTOTA CBETA, YHEPTUS
U UMIyJbe (poToHa
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4.2

CrpoeHue atoma

Mopens atoma TomcoHa. ONBITEH
Pesepdopna mo paccesHuio  o-
yactul. [lmanerapHas MoJenb
aroma. [Toctynater bopa.

W3nydenne u moriomeHne GoToHOB
IIpHU IIEPEXOJIE aTOMa C OJHOTO
YPOBHSI JHEPIUU HA Ipyroi. Buzsl
cneKTpoB. CIIEKTp YPOBHEU dHEPTUU
aToMa BOJOPOAA.

BosHoBEIE CBOMCTBA yacThll. BoaHbI
e bpoitns.
KopnyckynsipHOBOJIHOBOM Jyanu3Mm.
CrnoHTaHHOE U BBIHYXJICHHOE
W3JTy4YCHHUE.

TexHunueckue YCTPOMCTBA 51
MPAKTUYECKOE MPUMEHECHHUE:
CIIEKTPaJIbHbIN aHAJIN3
(ceKTpocKoI), Ja3ep, KBAaHTOBBIN
KOMIIBIOTED

Nzyuenne monenu omnwita Pesepdopaa.
[IpoBeneHue >KcriepuMenTa Mo
HAOJIOICHUIO JIMHENYaTOro CreKTpa.
OneHka aOCOMIOTHBIX U OTHOCUTEJIBHBIX
HOTPEIIHOCTEN U3MEpPEHHUM (PU3NIECKIX
BEJINYHH.

N3yuenne monenn aroma: Tomcona,
IJIaHETapHOM MOJENH aToMa, MOJIENN
aroma bopa.

N3ydenue cnekTpa ypoBHEH SHEPTUU
aToma Bojiopojia. O0bsiCHEHNE
MIPUHIIUIIOB JICMCTBUS U YCIIOBUH
0€30macHOr0 MPUMEHEHHUSI
CIIEKTPOCKOTA, Jia3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pemenne kauecTBEHHBIX 3a71a4 C
OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
sIBJICHUS 110 TeMe «CTPOECHHE aTOMa.
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Pacno3naBanue (pu3nuecKux sIBJICHUI B
y4eOHBIX OMBITaX: BOSHUKHOBEHHUE
JIMHEWYATOrO CIIEKTPa U3IIYUEHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJIEHUH C UCIIOJIb30BaHUEM MOCTYJIATOB
bopa
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4.3

ATOMHOE SIIpO

DKCIEPUMEHTHI, TOKa3bIBAIOIIIHE
CJIOKHOCTH CTPOEHUS Spa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pe3epdopna no
OTPEICIICHUIO COCTaBa
PaOAKTUBHOTO U3ITyYCHUS.
CaoiicTBa anb(da-, Oera-, ramma-
n3ny4deHus. Bousaaue
PaJIMOAKTUBHOCTH Ha >KUBBIC
OpraHU3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
['eitizenbepra-MBaneHko.

3apsn aapa. MaccoBoe 4ucio gapa.
N3oTomnsl.

Anbda-pacnag. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
["'amman3nydenue. 3aKkoH
PaJNOAaKTUBHOTO pacraa.
DHeprus CBsI3M HYKJIOHOB B SIIpe.
SlnepHblie CHIIBI.

N3yuenune DKCIIEPUMEHTOB,
JIOKA3bIBAIOIINX CJIIOXKHOCTh CTPOCHUS
aTOMHOTO s17Ipa.

Uccnenosanue TpekoB yactull (1o
roToBeIM (poTorpadusam). M3yuenue
SIICPHBIX CUJI, SIICPHBIX PEaKIIUil
CUHTE3a U pacnaaa, TEPMOSIEPHOTO
CUHTE3A.

N3ydyeHne HyKIIOHHOW MOJIENH siapa
I'eiizenoepra-NBanenko. OObsICHEHUE
YCTPOMCTBA U IPUMEHEHUS
IO3UMETpa, KaMepbl BunbcoHa,
SJIEPHOTO PeaKTopa, aTOMHONU OOMOBI.
Pemenue 3amau ¢ onopou

Ha MOJIyYEHHbIC 3HAHUS, B T.4. O 3apsiie
¥ MacCOBOM YHCJIIE AJIpa.

Pacno3naBanue (pu3nueckux siIBICHUI B
y4eOHBIX OIBITaX U B OKpY’KaroLIeH
KU3HH: €CTECTBEHHAs! U UICKYCCTBEHHAs
PaAMOAKTUBHOCTD.

77



HedekT macchl sapa.

S nepubie peakunu. Jlenenue u
CUHTE3 SED.

S nepnbii peakrop. TepMosiaepHbIii
cunTe3. [IpoOaemMbl U nepcrneKTUBBI
AIEPHON YHEPIETUKMU.
DKOJIOTUYECKHUE aCIEKThI SI€PHON
SHEPIETHUKH.

DiieMeHTapHbIe YacTULbl. OTKpBITHE
ITO3UTPOHA.

MeTtonabl HAOIIOACHUS U
pEruCcTpalyuu 3JEMEHTAPHBIX YaCTHLI.
DyHIaMEHTaIbHbIC
B3auMoAeuCcTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
JIO3UMETp, KaMmepa BuiibcoHa,
AJIEpHBINA pEaKkTop, aToMHast bomba

OnucaHue KBaHTOBBIX SBJICHUM U
MIPOLIECCOB C UCTOJIb30BAHUEM
(U3UYECKUX BETMYUH: TIEPHO/T
MOJIypacmajia, SHEPrusi CBSI3M aTOMHBIX
snep, neexT Macce sapa. AHanu3
IIPOLIECCOB U SIBJICHUU C
HCII0JIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHCHUS
BJICKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMSI MACCOBOI0 YHCIIA,
noctyJarsl bopa, 3aKkoH
PaJMOAKTUBHOIO pacHaja.

Yuactue B paboTe Kpyrioro crojia
«DyHIaMEHTAJIbHBIC B3aUMOJICUCTBUS.

EnuncTtBO  Qusuueckoil  KapTHUHBI

MUDPay.

Hcnonb3zoBanne nHGOpMAMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYypHUpPOBaHUs, UHTEPIIPETALUH U
npeacTaBiieHust ”HGOpPMaIUU Mpu
MOJITOTOBKE COOOIICHUI 0 TPUMEHEHUHT

3aKOHOB KBAaHTOBOU (DPM3HKHU B TEXHUKE U

TEXHOJIOTUSIX, SKOJIOTHYECKUX aCTIEKTaxX
SIIEPHON DHEPrETUKU

Uroro no pazneny

15
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Pa3pnen 5. DiieMeHTbI aCTPOHOMUM M ACTPOPU3UKHU
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5.1

DIJIEMEHTHI
aCTPOHOMUH U
acTpopU3UKH

OTanbl pa3BUTHUS ACTPOHOMMUHM.
[IpuknagHOe U MUPOBO33PEHUECKOE
3HAYECHHE aCTPOHOMHH.

Bun 3Bé3nHoro neda. Co3Bes3aus,
ApKHA€ 3BE3bI, IUIAHETHI, HX
BUJIMMOE JBH)KCHHUE.

ConHeyHas cucTeMma.

Comnaue. ConHeyHass akTUBHOCTD.
Ncrounuk sneprun CosHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC
XapaKTepuCTUKU. uarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM
MOCJIEIOBATSIbHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY JJISI 3BE3]]
TJIaBHOM T10CJIC0BATEIbHOCTH.
BuyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TIPEJICTABICHUS O
MPOUCXOXKJICHUH U 3BOJIIOLAN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3 .

Muneunsiit [Iyts — Hama ["amakTuka.
ITonoxxenue u aBmwxenue CojHIIA B
I'amaktuke. TUNbI rajgakTHK.

I[Toaroroska cooO1eHmii 00 FTanax
pa3BUTHUSA ACTPOHOMUU, O MIPUKIATHOM U
MHPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMMH, O METOJIAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMHYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMHH.

N3yuenune cOBpeMEHHBIX
MPEJICTABICHUIN O MPOUCXOXKICHUU U
sBosironiuM CosHia u 3B€31. M3yueHue
TUMOB TaJaKTHK, PAJIMOTAJIAKTUK U
KBa3apOB.

N3ydenune nBukeHUsI HEOECHBIX Te,
ABOJIIONMH 3BE31 U Beenenno,
MIPOLECCOB, IMTPOUCXOIAIINX B 3BE3AX,
B 3BE3HBIX CUCTEMAX, B
MEKTaJJaKTUYECKOM Cpelie,
MacITabHOU CTPYKTYphl BCeneHHOA.
OObsicHenue paciupenus: Beenennon
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka K 00CYXIACHHUIO
HEPEIICHHBIX MPO0JIEM aCTPOHOMHMH.
[IpoBenenne HaOIOACHUI
HEBOOPYKEHHBIM IJ1a30M C
HCTIOJIb30BAHNEM KOMITBIOTEPHBIX
MIPUWIOKEHUM JJIs1 OTIPEAECTICHUS
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PanuoranakTvuky U KBa3apsl.
YeEpHble ObIPHI B SAPaX TATAKTHUK.
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Bcenennas. Paciuupenue
Bcenennoii. 3akon Xab0u1a.
Paz6eranue ranaktuk. Teopus
bonswioro B3peiBa. PenukroBoe
W3JTy4YCHUE.

Macmtabnas ctpykTypa BeeneHHOM.

Meraranaktuka. Hepeménnsie
po6JIeMbl ACTPOHOMUHU

MOJIO’KEHUSI HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3ee3aus CeBepHOro NoJylapus u
SPKUE 3BE3BL.

[IpoBenenune HAOIIOIEHUHN B TEIECKOI
Jlynsl, nnaner, Mneunoro Ilytu.
YyacTtue B IUCKYCCUU O HEPELICHHBIX
npobiemMax aCTpOHOMUU

Uroro no pazneny

7

Paszgea 6. O0o0maroniee noBTropeHue
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6.1

Oo6o0Omaroriee
MTOBTOPEHUE

O0001IeH1E ¥ CUCTEMAaTU3aIUS
COJIEp KaHMs pa3/IesioB Kypca
«Mexanuka», «MonekyJsipHas
bu3HMKa U TEPMOJUHAMUKAY,
«OnekTpoauHamukay, «Konedanus
Y BOJHBD, «OCHOBBI CIIEIIUATBHOMN
TEOPUU OTHOCUTEIHLHOCTHY,
«KBanTtoBas puzuka», « AIeMEHTHI
aCTpOHOMUU U acTpodu3uKu». Poib
(U3UKU U aCTPOHOMUU B
HSKOHOMMYECKOM, TEXHOJIOTUUECKOH,
COLIMAJIBHOM M 3THYECKOU cepax
JeATEIbHOCTH YEJI0BEKa, POJb U
MecTO (GU3UKU U aCTPOHOMHH B
COBPEMEHHOU HAYYHOM KApTHUHE
MHPa, 3HAYCHUE ONMUCATEIBHOM,

VYyactue B IMCKYCCHUU O POJIU (DU3HUKHU
¥ aCTPOHOMUHU B Pa3JIMUHBIX chepax
JIesITEIbHOCTH YyesioBeka. Iloaroroska
co001IeHu# 0 MecTe PU3NIECKON
KapTUHBI MUPA B PSITy COBPEMEHHBIX
IPEACTABICHAN O IPUPOJIE.
Beimonnenne y4ueOHBIX — 3aJaHUM,
JEMOHCTPUPYIOITUX
OCHOBHBIX TIOHSATHH, (PUIUICCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3mnku

OCBOCHHC

10-11 kmaccoB
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CUCTEMaTU3HUPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
bu3nUecKoit TeOpuu, poJib
¢buznueckoit Teopun B
dbopMHUpOBaHUU MIPEACTABICHUIN O
(bU3MYECKON KapTHHE MUPA, MECTO
bu3nYecKoi KapTUHBI MUpa B
o011eM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEICTABICHUN O IPUPOJIC

Wroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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Ilpunoscenue 1

TemaTnueckoe MIaHUPOBAHUE COCTABJIEHO C y4eToM nporpamMmbl Bocniutanuss MbBOY «3CIL»

BocnurarenbHbli IIOTCHOMAJI JaHHOI'O yqe6H0ro npcamMeTa oOecrneynBaeT CO31aHHuC 6HaFOHpI/IﬂTHBIX YCJIOBI/Iﬁ JIIA
HpHO6pGT€HI/I$I IIKOJIBHUKAMH OIIbITa OCYIICCTBJICHUA COLUAJIBHO 3HAYUMBIX OCJI. 9T10:

- OIIBIT ACJI, HAITPABJICHHBIX HA 3360Ty 0 CBOCH CCMbBC, POOAHLIX U 6J'II/I3KI/IX;
- prI[OBOﬁ OIIBIT, OIIBIT Y4aCTH:A B HpOPI3BOIICTBCHHOﬁ IMIPAKTHKC,

- ONBIT JeJI, HAIIPABJIECHHBIX Ha IOJb3y CBOEMY POJHOMY MHOCENKY, CTPAHE B LIEJIOM, OIBIT ACATEIBHOTO BBIPAKECHUA
COOCTBEHHOMU IpakTaHCKOW MO3HITUH;

- OIIBIT IPUPOTOOXPAHHBIX JIET;
- OTIBIT Pa3peUICHHs] BOSHUKAIOIINX KOHPIUKTHBIX CUTYallMi B IIKOJIE, I0Ma WK Ha YJIHILIE;

- ONBIT CaMOCTOSITEJILHOTO MPUOOPETEHUsI HOBBIX 3HAHWM, MPOBEACHUS HAYYHBIX HCCIEIOBAHUN, OMBIT MPOEKTHOU
JeSITCIIbHOCTH;

- OIIBIT M3YYCHM:A, 3allIUTbBI U BOCCTAHOBJICHHUA KYJIbTYPHOI'O HACICAHA YCIOBCUYCCTBA, OIIBIT CO3daHHUMA COOCTBEHHBIX
HpOI/ISBC,HeHI/Iﬁ KYJbTYPBI, OIIBIT TBOPYCCKOT'O CAMOBBIPAKCHUS;

- OTIBIT BEJICHUSI 37J0POBOTO 00pa3a KU3HU U 3a00ThI O 37I0POBbE APYTHX JIFOJICH;
- OTBIT OKa3aHUs MOMOIIY OKPY>KAIOIIKUM, 3a00Thl O MaJIbIIIAX WU MOXKUIIBIX JHOJISX, BOJOHTEPCKUNA OIBIT;

- OIIBIT CaMOITIO3HAHHUA U CaMOdHaJIn3a, OIIbIT COOUAJIBHO IIPUEMIICMOI'0 CAMOBBIPAKCHUA U CaMOpCaJIn3alu.
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