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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE CpEeAHEro oO0mero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TOJIOKEHWH W TpPeOOBaHMU K pE3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3zoBaTeapHON MporpaMmmbl, mpejactaBieHHbx B OI'OC COO, a
TakkKe ¢ yu€ToMm denepanbHOl paboueit mporpammbl BocnuTanus W KoHrenmmm
npenoaaBanus yueOHoro npeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3ALMIX
Poccuiickoit ~ Depepammu,  pearM3yOIMMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
IPOTPaMMBI.

[Tporpamma mo usuke ompeenseT 00s3aTeIbHOE MTPEIMETHOE COJEpIKaHuE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieioB
yueOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTo Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[IporpamMma 1o ¢u3uke Aa€T MPEACTAaBICHUE O IENAX, COACP)KAHUH, OOIICH
cTpareruu OOy4YeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3ydenne kypca ¢u3MKH YriiyOJIEHHOTO YpPOBHS TO3BOJISIET PEan30BaTh
3a1a4u MpoeCCUOHATBPHONW OPHEHTAIlMU, HANPABICHO HA CO3JIaHUE YCIOBUU JIA
NPOSIBIICHUSI CBOMX HWHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH KasKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI I MPOJOJKCHHsI 00pa3oBaHUSA B
OpraHM3alusax mnpodecCHOHATBFHOT0 00pa3oBaHUS 1O Pa3IMYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATbHOCTSM.

B mporpamme mo ¢Qusmke omnpenensroTcs TUIAHUPYEMbIE PEe3yNbTaThI
OCBOCGHHS Kypca (M3MKH Ha YPOBHE CPEAHETO OOIIeT0 00pa30BaHMS: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrimyOn€HHoM  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHUNW K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCsl, OCBOMBIIMX
nporpaMmy 10 (u3WKe Ha YpOBHE CpemHero oOmero oOpa3oBaHHsS Ha
yIIyOJEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/1€ATEIbHOCTHBINA MTOIXO/T.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3HKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIC MPEAMETHBIC PE3YJIbTATHI 110 T01aM 00YUCHUS;

coJiepkanue yuyeObHoro npeamera « Pu3nka» Mo rojgam o0ydeHus.

[IporpaMmma 1o (u3MKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHMX IIPOrpamMMm.

[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTABISACT BO3MOXKHOCTH JUIS peaH3allii  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJIOB K TMpernofaBaHUi0 (U3UKH Ha YrIyOJNEHHOM YpOBHE MpPH YCJIOBHH
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbIN Kype HU3NKH — cCTeMOOOpa3yoIuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusndeckoir reorpadueir u actpoHommen. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IIOJIy4EHHUSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMM CBOMCTBaMHU. I3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOMH
KapTHHBI MUpa 0oOydaromerocs, B (opMHpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/T IO3HAHUS IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeiHEro o01ero oopazoBaHmsl MOJI0KEH
PS UAEH, KOTOPBIE MOKHO PACCMaTPUBATh KaK IPHUHIMIIBI €r0 MOCTPOCHUS.

Hoea uyenocmmunocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuaj U3 BCEX pa3eioB (U3MKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoea zymanumapusayuu. BEE peamusanys NPeaIosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO NOTEHIMaNa (PU3MUECKON HAyKH, OCMBICIIEHHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBAa, a TaKXkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayO0inEHHOTO ypoBHs
IIPEAIOJAraeT 3HaKOMCTBO C HIMPOKMM KPYI'OM TEXHHUYECKUX M TEXHOJOTHMYECKHUX
IIPWIOKEHUN W3Y4YEHHBIX TEOpUM M 3akoHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUM U COBPEMEHHBIE TEXHHUYECKHE YCTPOMNCTBA, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYyXICHUA
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

OcBoeHue cofiep>kanusi MPOTpaMMBbI 10 (GU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
IOPUHLINAINIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha MCIIOIb30BAaHUM CAMOCTOSITEIbHOTO HKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa yudeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITEBHOIO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANIbHBIE YYCHHYECKHE OIBITHl NP H3YYEHHH HOBOTO
MmaTepuana, JaboparopHbie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zauud (PU3NYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs au6o B koHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanusi padoT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPBIC
IPOBOJASATCS B Ipoliecce u3ydeHus paszzgena (temsl). [Ipu 3tom mojn paboramu
MPaKTUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJUTCA
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUH.

B mporpamme mno ¢usuke cucTeMa YYEHMYECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKkTUKyMa MpeJCTaBieHAa €IWHBIM mepeuyHeMm. Bribop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IUIAaHUPOBAHMSI W OCHallleHus KaOuHera ¢usuku. [Ipu sTOM oOecneunBaercs
OBJIaJiIcHUEe OOYyYaIOUUMHUCS YMEHUSAMH MPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEpEHHs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KayeCTBEHHBIX
3anad. Ilpu sToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKOW MOJEIbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH Kak W3 OJHOrO pasjesia Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3aenoB. JJig KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nUecKuX SBJIECHUN W MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolre BbIOOpa
bu3znyecKoil MOAeNu AJis CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO Ipolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHuUs JOJKEH U3y4aThbCsl B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKM JOHKHO OBITh HEOOXOIUMOE
nabopaTopHoe 00OpyZOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
¢u3MKe yYEeHHYECKHX OIBITOB, JaO0OPATOPHBIX padOT M paboT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000PYOBaHUE.

JleMoHCTpanoHHoe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIIOUYEBBIX JEMOHCTpAIMil s
UCCJIEIOBAHMUSI  M3Yy4Yae€MbIX  SIBIIGHUW W  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYaromMxcs. TeMaTHYeCKHEe KOMIUICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPUi.

OCHOBHBIMU TIETISIMU U3YYCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

dopMUpOBaHHEe UHTEpEca H CTPEMJICHUS OOYyYaromuMxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHUSA W (PopMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GbopMUpPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pPe3ysibTaTa M3Y4YCHHS OCHOB
CTPOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWUW U HAYYHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHWE TPEIACTABICHUNA O POAM (DH3UKKA IS Pa3BUTHSA JPYTHX
CCTECTBCHHBIX HAyK, TECXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTFHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHenIeMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHE ATUX IeIed 00eCIeuynBaeTCs PENICHUEM CICAYIONINX 3aJad B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPETHETO O0Iero oOpa30BaHMUS:

NPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHWE YMEHUH NMPUMEHATH TECOPETUUCCKHIE 3HAHUS JIJIST OOBSICHECHUS
(GU3HYECKUX SBICHUW B MPUPOAC M JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
TIOBCETHEBHOM JKU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJlaHHOMU
dusznyeckoil Monemblo, 3a/4ay, MOJAPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3/IaHue
du3MYeCKON MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4HCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JIEHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEICHHUS
(GU3MYECKUX  OKCICPUMEHTOB, aHajW3a W HMHTEpPIpEeTanud  WHEPOpPMAIIUH,
oTpeeNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

CO3/IaHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATEIHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCuOHATHHOU JACSTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriyOnéHHBIN ypOBEHb
u3ydyeHus: yueOHoro nmnpeamera «®Duszuka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIUMHUCS, [UIAHUPYIOIIMMHU —POJIOJKEHUE
00pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

Ha u3yuenue pusuku (yrmyOn€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJaeT BbIOOD
IpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaTIbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.

COJEP)KXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. Hayunbiii MeTOA NO3HAHUSA NPUPOBI.

dusuka — pyHnaMeHTanbHas HayKa o nmpupoje. Hayunslii MeTosn nmo3Hanus u
METO/1bl UCCIIEI0BAHUS (PUBUUECKUX SBJICHUU.

DKCHEPUMEHT M TEOpHsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CrocoOb1 m3MepeHnsi (U3UYECKUX BEIMYMH (AHAJIOTOBBIE W TIHU(POBEIC
W3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC TATYNKOBHIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  usmyeckux  BenuuuH  (abcomitoTHas U
OTHOCHUTEJIbHAsA).

MonenupoBanue (HU3MUECKUX SBICHUI M MPOLECCOB (MaTepHalibHas TOYKA,
abCOMIOTHO TBEPIOE TEJIO, HCANbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOYCHYHBIN
3apsan). ['unoreza. ®U3NYECKUl 3aKOH, TPaHULBI €r0 MPUMEHUMOCTU. Pr3nueckas
TEOPUSL.

Pons u Mecro ¢uzuku B (HOPMUPOBAHUM COBPEMEHHOW HAYYHOU KapTHUHBI
MUpa, B IPAKTUYECKOU IEATEILHOCTH JIFOJIEH.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

MN3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMHA MOCTOSHHOTO TOKAa IMIPH
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ HudpoBoi jabopatopueit no gusuke. [Ipumepsl u3MepeHus
(U3UYECKUX BEIIMYWH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.



Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuallbHOW TOYKHM, €ro IPOEKIMM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpPeoHSASI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKIMU HA OCH CHUCTEMbl KOOPAHUHAT.
Clio)keHue NnepemMenIeHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE PSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe manmeHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOT0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOUYKH OT BPEMEHU U UX IPAPUKH.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. [lepuon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTeJIbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue YyCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBH)KCHUE CHApsAJIOB, LIEMHbIE, IIeCTepEHYAThIE U PpPEeMEHHBIE TNEepeaayd,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Mogenp cuctemsl OTCYETA, WUIFOCTpPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

CriocoObI UCClIeTI0BaHUS IBHKCHUM.

NmrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNE MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OpOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUU 110 OKPY’KHOCTH.

[IpeoOpa3zoBaHue yraoBOl CKOPOCTH B PEIYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPUH, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XKE
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMUKYM.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.



HccnepoBanne 3aBUCMMOCTH IIYTH OT BPEMEHM IPH PABHOYCKOPEHHOM
JIBH>KCHUU.

H3mepenne  yCKOpeHUST  CBOOOJTHOTO TaJICHUS (pexoMeHJ0BaHO
UCIIOJIb30BaHue TU(PPOBOI 1TabopaTopun).

W3yyenue [ABWKEHHS Tena, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUAOHAIBHOM 3aBUCHUMOCTA MEXAY JTaIbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne IBHXKEHUS Tella MO OKPYXKHOCTH C IIOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUs: KOHMYECKOr0 MasTHHKA
OT €T0 ITapaMeTPOB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0H HproToHa. HMHepumanbHble cucTeMbl OTCYETA. [IpHHUIMADT
oTHocutenbHOCTH ["anunes. HenHepuuanbHble cUCTEMBbI OTCU€Ta (OIpeAesieHUe,
IPUMEDBI).

Macca tena. Cuna. [IpuHUuUI Cyneprno3uiyuu CHil.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOYKHU.

Tpernii 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATCOTEHHUs. OKBHBAJIEHTHOCTh TI'PAaBUTALMOHHOW W
WHEPTHOM MAaCCBI.

Cuna TsoKecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOTHOTO TAACHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT Treorpaduueckoil mupoTel. J[BUkeHuUe
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxyierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJIbKEHHSI U CUJIa TPEHUS
nokosi. Koadduument tpenus. Cuna cOnpoTHUBICHMS] NpPU JBUKEHUM Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKCHUSL.

Jasnenue. 'mapocrarnueckoe aasienue. Cuna Apxumena.

TexHn4ecknue yCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: IMOAMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B UHEPUHUAIbHBIX U HEMHEPIMAIbHBIX CHUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUATIbHON CUCTEMBI OTCUETA.

CpaBHEeHHME  DPaBHOIECHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPIIMATILHOW CUCTEME OTCYETA.



PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YyJIbTAaTE B3aUMOICUCTBUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOexKHbIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

N3mepenre paBHOACUCTBYIONICH CUJI TIPH JABUXKEHUH OpYyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUYKEHHUS Opycka II0
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pPE3UHOBOM 00pa3siie, OT uX aedopMaruu.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTOM 4epes
JETKui OJIOK.

N3mepenne koddduirenta TpeHus: MO BEIUMYUHE YTIIOBOTO KO3 QHIeHTa
3aBucuMocTtu F.,(N).

HccnenoBanue nBHKEHHSI OpycKa MO HAKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM
K03(pULIMEHTOM TpEHHUS.

W3yuyeHue ABUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEPAOE Teno. I[locTymarenbHoe M BpallaTelbHOE JIBUXKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaileHus. [limedo cuibl.
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HEyCTOMYHUBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: KPOHIITENH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIHUU.

Hemoncmpauyuu.

Y cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanre ycIIOBUM paBHOBECHS TBEPIAOIO TeJd, HMEIOLIErO0 OCh
BpaLICHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMUNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAIb ONOPBI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CUCTEMbI MaTEpUAIIbHBIX TOYEK. TeopeMa o0 IBUKEHHUH LIEHTPa Macc.



WMITysibC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

MoMeHT uMIynbca MaTepualbHONM TOYku. lIpencraBieHne O coxpaHeHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npecTaBiIeHue paboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunerndeckass sHeprus MarepuagbHOM TOukH. Teopema 00 H3MEHEHHU
KMHETHYECKOW SHEPTUH MATEPUAIIbHON TOUYKH.

[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >SHEprus.
[ToreHuuanbHass sHEprust ynpyro AeQopMUpOBaHHONU NpyXHUHBL. [loTeHIManbHas
DHEPrUs Tena B OAHOPOJHOM TIpaBUTAlMOHHOM mnoje. [loreHnmansHas >HEprus
TE€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJIHOTO I11apa (BHYTpU U BHE I1uapa). Bropas
KOCMMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKAsA CKOPOCTb.

CBsi3b pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHHne bepHyinu i MACAIBHOM JKMIKOCTH KaK CIEIACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOI, (QUIypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUKEHHE.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Teja pU COBEPIICHUN PaOOTBHI.

B3anmuble npeBpalieHuss KHMHETUYECKOW W TNOTEHIMAJIbHOM JHEPIUM IpU
JNEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe SHEPTHUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

M3mepenne nMirysbca Tejia o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU SJIEKTPOMOOMIISE M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccnenoBanue COXpaHEHNs MMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.

M3Mmepenne KHHETUYECKOM SHEPTUH TeJla IT0 TOPMO3HOMY ITyTH.



CpaBHEeHHE W3MEHEHUS MOTEHLUAIBHONW YHEPTHH MPYNKUHBI C pabOTOM CHJIBI
TPEHUSL.

Omnpenenenue pa®OTHl CHIIBI TPEHHUS MpPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyJsipaasi Gu3nka u TEpMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KMHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JBM)KCHUST M B3aMMOJICHCTBUS YAaCTHUI BellecTBa. Moneinn CTpOeHHs Ta3oB,
KUIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX
mozeneid. Macca u  pa3Mepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ u3mepeHus. Illkana
temneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETHYECKOW TEOPUU: YaCTHILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHbl. YpaBHeHHe MeHnneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccel B
UJealbHOM Ta3e C I[IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3p  MeXIy [JaBJIE€HHEM U  CPEIHEM  KUHETUYECKOM  BHepruei
MOCTYINATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HJI€AIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHEN MOCTYNaTeIbHOrO TEIJIOBOrO IBMXKEHHS €€ YaCTHULL.

TexHn4ecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAJIOB.

Jlemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL] BELIECTBA.

Mopenb GpOyHOBCKOTO JTBUYKEHUS.

Buneoposnuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddys3ust sxkuaKocTen.

Mopaens onbita llTepha.

[IpuTsxeHre MOJIEKYL.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

HabGmronenue u rcciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]y TOpsSUYEil U XOJIOTHOM BOJOM.



W3yyeHue H30TEpMUYECKOrOo Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUU IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHEIIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepMoauHamukd. CamMoONpou3BOJbHAS — peJlaKcauus
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopgenp wuaealbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHHI:
ypaBHeHue MenpaeneeBa—Kiianeiipona U BbIpaXX€HUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENM: HU3Kasl KOHUEHTpALUs YacTHUL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICalIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuKe. Boruncienue paboTel 1o rpaguky
npouecca Ha pV-auarpamme.

Temnonepenaya  kak  cmoco0 — M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOM  cHUcTeMbl 0e3  coBepiieHus paborel.  KonBekuus,
TEIUIONPOBOJHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelnbHass W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YienbHas TeEIUIOTAa CrOpaHus
tornuBa. Pacu€r KoamuecTBa TemIoThl mpHu  Teruionepenade. I[lomstue 00
annabaTHOM Tpolecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuectBo
TEIJIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEPTUH
TEPMOIMHAMHYECKOU CUCTEMBI.

Bropoil 3akOH TEepMOAMHAMHMKH JJisI PAaBHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKON CHCTEMBI MPOXOIHT
eIMHCTBEHHAs afauadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKHM JUIA  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO NepeaTh TEIUIOTY OT 0oJiee X0IO0AHOro Tena K 0ojiee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX IPOIIECCOB.

[Tpunnumnsl aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.



DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBbI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME ITPOLIECCHI: XOJIOAMIIBHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIM JBUTraTeNM, NapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWUIM3alUs «TEIUIOBBIX» OTXONIOB C
UCIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHMYECKOTO TOIIIUBA AJIs
BBIPA0OTKH «TETIOBOI U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue annabaTHOTO Ipolecca.

KomnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3ydeHne B3aMMOCBA3U DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATIEHUS KUJIKOCTEM.

Tema 3. Acpecammnwie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u kKoHAeHcauus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacpllieHHbIE W HEHAChIlEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTU M JABJICHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTH
0T 00bE€Ma HACBILIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEPaTyphl KUIIEHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxxnocTh Bo3yxa. AGCOIIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucramiueckue n amopHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayuioB. [lmaBieHne u Kpucraumsauus. YJIeJIbHAas TEIJIOTA IUIABJICHUS.
Cybnumarusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aepopmarui.

TenoBoe paciupeHne KUIKOCTeH U TBEPABIX Tes, 00bEMHOE U JIMHEHHOE
pacimperre. AHTapMOHHM3M TEIUIOBBIX KOJIEOaHHUI YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacIUpEeHHs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTUM B (PA30BBIX MEPEX0AX.

VYpaBHeHuUE TEII0BOro OanaHca.



[ToBepxHocTHOE HaTskeHHe. Koah(uiMeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanwmisipasie siBienus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.

TemnnoBoe pacmMpeHue.

CBOIICTBa HACBILLICHHBIX IAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JTaBJICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHl C MBUIBHBIMU TJIEHKAMHU.

CmauvnBaHue.

Kanumisipasie aBiIeHUS.

Mojenn HeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAININYECKOTO BEILECTBA.

Buner nedopmanuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3P duiimeHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCMMOCTH Jepopmanuu  pe3sMHOBOro obOpasna oT
MIPUJIOKEHHON K HEMY CHJIBI.

Pasznen 4. JnekTpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

OnexTpuzauus Tel U €€ MpOsIBICHUS. OJEeKTpuueckuil 3apsa. /IBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NHMAIIEKTPUKH U  MHOJYIPOBOIAHUKH.
DJIEMEHTApHBIM  JJIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO
3apsna.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsasl. 3akoH KynoHa.

DIIeKTpUYECKOE 1os€e. Ero AeicTBUE HA JIEKTPUUYECKUE 3aPsi]Ib.

HanpsokéaHocTh  anekTpudeckoro  mosis.  [IpoOubiit  3apsg.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.



[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTh NOTEHIMATIOB M
HanpspkeHue. lloteHnumanbHass 3HeEprust 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTennuan snexkTpocrarnyeckoro mosist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIIMANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk H
HEOTHOPOJTHOTO).

[IpyHIMT CyNIEpIO3ULINN dJIEKTPUUECKUX TOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PAaBHOMEPHO 3apsuKEHHOro Mo o0bEmy miapa. [losie paBHOMEPHO 3apsiKEHHOM
OeckoHeuHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH OTUX TOJIEH U
HKBUITOTEHIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3aPSI0B.

JIA3JIEKTpUKM B DJIEKTPOCTATUYECKOM ToJIE. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.

KonzencaTop. DJIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coenrHEHNE KOHIEHCAaTOpoB. [locnenoBarenbHoe cCOeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DdJICKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHE OJJIEKTPOIPUOOPOB,
KOHJIeHCATOphbl, reHepaTop Ban ne I'paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTUH.

Monens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DnexTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA IMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAIU
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOPA.

3apsKa 1 paspslika KOHJIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMUKYM.

OueHka cujl B3auMOJENCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpailileHus SHEPTUH 3apsKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3JIyYEHUS CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.



Pacnipenenenue pa3HOCTH MIOTEHIINAJIOB (HampsiKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuiia Toka. [TocTosIHHBIN TOK.

VYcCiloBus CymeCTBOBAHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanmpsokenue U u D/1C &.

3akod OMa /U1l y4acTKa LEMu.

DIIEKTPUYECKOE COIIPOTUBJIEHUE. 3aBUCHUMOCTh CONIPOTHUBJIEHUSA
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY MOIEPEYHOIO0 CEUYEHUS.
VY 1ebHOE CONTPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBin€HHBIX dekTpuueckux 1emnei. [Ipasuina Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH J[xoyns—JIeHia.

MOIIHOCTh 3NEKTPUYECKOrO TOKA. TemniaoBas MOIIHOCTb, BbIIEISIEMAsl Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHUBJICHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOW (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonzaeHcaTtop B nenu nOCTOSSHHOTO TOKA.

TexHu4eckrue yCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIIEKTPUUECKON SHEPTHUN.

Jlemoncmpayuu.

M3mepeHne CUiibl TOKA U HaIIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIbI TOKA OT HAIPSDKEHUS UL PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOJUOAA.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMMOCTH CHJIBI TOKA OT CONMPOTUBJIEHUS ITPUA TOCTOSSHHOM
HaIpPSHKEHUH.

[Tpsimoe n3mepenne JJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO dJIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0Obl coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanne pa3sHOCTH MOTEHUHAIOB MEXAY MOJIOCAMU HCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS IPOBOJHUKOB.



HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HANpSDKEHUS JUISl  JIAMIIbI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucuMocty OJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccenenoBanre pa3HOCTH NMOTEHIMAIOB MEXIy INOJIOCAMH MCTOYHMKA TOKA
OT CHJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCMMOCTH ITOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

OnexkTpuyeckas NPOBOAUMOCTb  Pa3jIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
IIPOBOJMMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHUS METAJIOB OT
TeMiiepaTypbl. CBEpXIpPOBOAUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobctBeHHass U OpUMECHas  MPOBOJUMOCTH
noJynpoBoIHUKOB. CBoMcTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onextposns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuyneie TMIIBI CAMOCTOATENBHOTO pa3pana. Monnus. I1nasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHHE: Ia30pas3psiIHbIC
JamIbl, AJIEKTPOHHO-JIydeBas TpPyOKa, MOJIyNPOBOJHUKOBBIE NPUOOpBI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAUOJ, TajJbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIUSI.

Jemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHbl 3ekTposinza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAUIOB U MOJIYIIPOBOIHUKOB.

ORHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Hab6mronenue anextponmsa.

N3mepenne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3n4ecKui NPaKTUKYM.



Crioco6b1 u3MepeHus (pU3NYECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIFOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHul] NOrPeIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HW3MEPEHHMH, HCCIEIOBAaHUM  3aBUCHUMOCTEHN
bU3MYeCKUX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUNOoTe3 (BBIOOp W3 pador,
OTMMCAaHHBIX B  TEMAaTUYECKHX  pazieNiax «YUYCHHUECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBSA3H.

N3yuyenue kypca ¢usuku yrayonéaHoro ypoBHa B 10 kiacce
OCYIIECTBIISIETCS C YIETOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3E€H ¢ KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mestcnpeomemnule nonamus, C6A3AHHbIE C UZYYUECHUEM MEM 0008 HAYYHO20
no3nanuA: SIBJICHUE, HAYYHBIM (akT, rumnore3a, (U3MyYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJCNb, H3MEPECHHUE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTENbHbIE TPUOOPHI, UPPOBas 1a00paToOpusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluHeitHas QyHKUuS,
napa6osa, rurep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTopsl 1 uX MPOEKITMK HAa OCH KOOPAWHAT, CJI0’KEHHE BEKTOPOB.

Buonozusa: mexannveckoe NBMKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKAIoleH Cpelibl,
yTHIn3anus OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBJICHUS B PUPOJIE,
JIEKTPUUECKUE SBJICHUS B )KUBOUW TIPUPOJIC.

Xumusn: NTUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJICKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIIbI, JIEKTPUUYECKUE
CBOMCTBA METAIJIOB, JICKTPOJIUTHIECKAS TUCCOIMAITNS, TAThBAHNUKA, JIEKTPOHHAS
MUKPOCKOTTHS.

T'eozpagpusa: BnaxxHoCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHuEe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIIITEHH, penéTdyarble KOHCTPYKIIUN), UCIIOJIh30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOAOMET W JIpyTUe), JBUTATEIh BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JEKTPONpUOOpPOB,
ra3opa3psaHbIC JaMIIbI, TOTYITPOBOIHUKOBBIC MPUOOPHI, TaThBAHUKA.
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Paznen 4. JiaekTpoauHaMuKA.

Tema 4. Maznummnoe noae.

B3aunmonencTBre NOCTOSHHBIX MAarHUTOB W IPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmuMn cynepnosuuuu
MAarHUTHBIX NOJIeH. JIMHUU MarHUTHOM MHIYKLUH.

MarnuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amriepa, e€ HarpaBJIEHUE U MOJLYJb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabora cunbl JlopeHna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, apa- U JUaMarHeTHKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKME IIPOLIECCHI: IPUMEHEHME

ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptuHa  7uHMIA  WMHAYKOMM ~ MAarHATHOTO — MOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHuTHOW UHIYKIIUU TIOJIS JJIMHHOTO IIPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HabGmronenue aBukeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSIHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBiieHue ANEKTpOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC uHAyKUMM. 3aKOH 3JIEKTpoMarHuTHOW wuHAykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJIC uHAYKUMM B MPOBOJHUKE, JBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJIe.



[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM IOCTOSIHHOIO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIUH.

DHEPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHHUYecKue yCTpPOWCTBA M TEXHOJOIMYECKHE MPOLECCHI: MHAYKLIMOHHAs
1€4b, COJICHOU], 3aIMTa OT JEKTPU3ALMH TEJ IPHU ABUKEHUU B MATHUTHOM I10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBjeHUs 3JIeKTPOMAarHUTHOM MHTYKIIMH.

HccnenoBanne 3aBucuMoctd IJIC MHAYKUMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOr'O MOTOKA.

[TpaBuno Jlenua.

[Tamenrie MarHuTa B aIFOMUHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAMOMHTYKIIH.

HccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH W3MEHEHUS
CWJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

OnpeneneHne MHAYKIUMU BUXPEBOrO MAarHUTHOIO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBoOOAHBIE KOJICOAHMUS.

["apmonnueckue koneOanusi. KnnemaTnueckoe M JMHAMUYECKOE OIMHUCAHHE.
DHepreTUYecKoe ONnucaHue (3aKOH COXPAHEHUS MEXaHWYEeCKOW sHepruu). BriBon
JUHAMUYECKOT0 OMUCAHUsI TaApPMOHUYECKUX KOJIeOaHUM M3 MX SHEPreTUYECKOro u
KMHEMaTH4ECKOr0 ONKCAHHUS.

Amrntyaa u ¢aza konebanuil. CBsi3p aMIUTUTYIbl KOJEOAHUN HCXOHOM
BEJIMUMHBI C aMIUTUTYAaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepron u uactora kojeOanuid. Ilepuon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaThyeckoro MadtHuka. llepuos cBoOOAHBIX KoO€OaHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHy ) neHHble Konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJIeOaHUS.

TexHuyecknue yCcTpoMCTBa M TEXHOJIOTHYECKHUE MPOLECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE€ HHCTPYMEHTHI, ceiicmorpad.



Jemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Habmonenne He3aBUCUMOCTH TEpUO/a MaNbIX KojdeOaHui rpy3a Ha HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU U 3aBUCUMOCTH NIEPHOJIa CBOOOTHBIX
KOJIEOaHUM OT CONPOTHUBIICHUS.

HccnenoBanne kojaeOaHUW Tpy3a HA MACCUBHOM MpYKHUHE C IEJbIO
dbopmupoBaHus NpeAcTaBiIeHU 00 uaeaIbHON MOAEINIU MPY>KUHHOTO MAasgTHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSAX rpy3a Ha MPY>KUHE.

HccnenoBanrie BBIHYXACHHBIX KOJIEOaHUIA.

Ha6nronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

W3mepenne mnepuoja CBOOOJHBIX KOJIEOAHUNH HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TeJla B X0/I€ KOJIEOaHU Ha YyIIPYTrOM IOABECE.

N3y4yeHue nBUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIKUX KOJIEOaHUI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomacHummnuple KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebareabHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYZbI
3apsjia KOHJEHCATopa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJ1e0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACAIBHOM KOJIeOATeIbHOM KOHTYPE.

3aTyxaroniue AIIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyxeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHUS MpU Pa3IU4HOM (dopme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.

CHHycOMJQJIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsxeHui.

Uneanbubiii  Tpancopmatop. IlpousBonctBo, mnepegaya u notpedieHue
AIEKTPUYECKOU SJHEPTUH.

OKOJIOTUYECKHE PHUCKM IPU MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHI: JJIEKTPUUYECKHIMA
3BOHOK, T€HEPATOP IMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Hemoncmpauyuu.



CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyXalOUIKX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mojienb 3JIEKTPOMAarHUTHOTO T€HEPATOPA.

BoinyxaeHHbIe CHHYCOMIATbHbIE KOTeOaHusI.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LENH IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1oOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH M KOHAEHCATOpA.

Y CTpoicTBO ¥ IPUHITUT ACUCTBUS TpaHChOpMaTopa.

Mopenp TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaxmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanre NMEPEMEHHOTO TOKAa 4Yepe3 MOCJIEA0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGmnrogenue 351eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanuie paboThl HCTOYHHUKOB CBETA B IIENTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 6OIHDL.

MexaHudeckrue BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. llonepeunbie u
MPONOJbHBIE BOJHBL. [lepuon, CKOpoCTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHYECKUX BOJIH: OTpa)X€HHUE, MpeloMiieHue, UHTepdepeHuus u
nudpaxius.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHHUE,  MPEIOMIICHUE,
HoJIIpU3aIusl, MHTepPEpEeHLUs U AU(paKLIUsL.

[IIkana 3JI€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIEH CpeJIbl.

TexHUYEeCKUEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBas TUATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJH.



KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenue otpaxeHus U mpeioMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M W
4acTOTOM KoJieOaHU.

HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Moaspu3anus, qudpakius, uHTepdepeHus.

Oo6nHapyxeHue nHHPaAKPaACHOTO U YIALTPAPHUOIETOBOTO U3ITYICHHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOonMHEHOE pPacIpPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuit B
iockoMm 3epkaie. Chepuyeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTelh
npeiaomiieHusi. OTHOCUTENBHBIN MoKa3arelb npesnomiieHus. [IocTOSHCTBO YacTOThI
CBETAa M COOTHOILIECHHE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOI'O CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoXHBIM cOocTaB 0€I0TO CBETA.
[{BeT.

[lonHoe BHyTpeHHee oTpakeHHe. [IpenenpHbIl yros MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHME M OINTUYECKas CHJia TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epuyeckoil JHMH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOTO
IIOKA3aTeIs MPEIOMIICHUS.

dopMyJia TOHKOH JIMH3bL. Y BEJIMYEHUE, ]aBAEMOE JINH30M.

Xoa ny4a, MpOWENIIErO JUH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. IlocTpoeHune wu300pakeHUIl TOYKM U OTpe3Ka MpsSMOM B
COOMpAIOIINX M PACCEHBAIOLINX JHH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.



BonnoBass ontmka. HWuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepnl KinaccuyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiumonHas peméTka. YCJIOBHE HaOJ0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIICHUsI CBETA.

HaGmronenue mosiHOro BHYTpEHHETO oTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YEpe3 IJIOCKOMApalIeNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopaenu MUKpOCKOTa, TEIECKOIIA.

HaGmronenue natepdepennmm cpera.

HaGmronenue 11BeToB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PeIETKH.

HaGmronenne nudpakiimoOHHOTO CIIEKTpa.

Ha6mronenue nucnepcun cBera.

Hab6mronenue nonspusanum cBeTa.

[IpuMeHeHUE ONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

N3mepenue nokazaresis npesioMIEeHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemecTBa (Ha
IPUMEPE KUJIKHUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IUIOCKOTO 3epKaJia U JIUH3bI.

[Toy4yenune n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIIny U MOIsIpU3aluu CBETA.

M3ydeHne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue naTepPepeHInm JIa3epHOTro U3JIyYeHHS Ha IBYX IIEIsX.

Hab6mronenue aucnepcnn.



Ha6monenue n uccnenoBanue AMPppakiinOHHOTO CIIEKTpa.

N3Mepenue IIMHbI CBETOBOU BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHHUs CBETOIMOAA TIPH MOMOIIU IU(DPaKIIMOHHON
PEIIETKMU.

Paznesn 6. OcHOBBI CIeNUAJIBHONH TEOPHUH OTHOCUTEILHOCTH.

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIeIMaIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOGpa3zoBanusi  JlopeHiia.
VYcenoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPALIEHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CITyTHUKOBBIE
NPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W SHEPrUU  PEISITABUCTCKUX  4YacTull (1o
dboTorpadusiM TPEKOB 3aPSAXKEHHBIX YACTUI] B MATHUTHOM T0JIE).

Paznen 7. KBanroBasi pusunka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOe TersioBoe H3MydeHHE (M3TydeHHE aOCOJIOTHO YEPHOTO TEla).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CrosieroBa. 3akonbl poTtorddekra. YpaBHEHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyro mnoBepxHocth). OmbiTel I1. H.
JleOenena.

BousiHoBBIE cBOMCTBA yacTul. BosHbl ne bponna. /{nuna Bonnsl ae bpoia u
pasMepbl o0JacTH JIOKaNIM3alMM JBUXKYymIeics dactuiusl. KopmyckymspHo-
BOJIHOBOM TyanusMm. Judpakius 3JeKTpOHOB HAa KpUCTaJIax.

Crneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPeneNEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®dotodPdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.



HccenenoBanne  3aBUCHMMOCTH  COIIPOTUBJIEHUSI  ITOJIYIIPOBOJHUKOB — OT
OCBELICHHOCTH.

Ceeroauo.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrostaHOM [Inanka Ha ocHOBE uccienoBanus Gporodddexra.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHHUS.

Tema 2. @uzuka amoma.

OnbITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornouienre GOTOHOB MPHU MEPEXOE aTOMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOM.

Buapl ciektpoB. ClIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBera. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

Habmonenne nuHedvaTbIx ClIeKTPOB.

Y CTpONCTBO U JEUCTBUE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.

Ornpenenenue JIMHBI BOJHBI JJA36PHOTO U3Ty4YECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HaGmronenue mmHeRyaToro crekTpa.

HccenenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON PunOepra.

Tema 3. Dusuka amomMHo20o A0pa u INEMEHMAPHBIX YACMULY,.

Hyxnonnass monens sapa [eiizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
yucao sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacran. ['amma-n3nyyeHue.

3akOH pPaAuOaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOIE.
CBoOiICTBa MOHHU3UPYIOLIETO0 HU3Iy4YeHUs. BiMsHuME pagnoOaKkTHUBHOCTH Ha YKUBbIC
oprauu3msbl. EctecTBenHbIi QoH nznmyuenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledexT macchl sipa.

Anepusie peakuuu. JleneHue u cuHTe3 sAaep. AnepHeie peakTophl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
AJIEPHOM SHEPIETUKH.

Mertoapl perucTpanyy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.



OyHIaMEHTAIbHBIE B3aUMOJACUCTBUA. bapuoOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CrannaptHoOil Moaenu. KBapk-TriitooHHast MOJENb aJIpOHOB.

@uzuka 3a npenenamu CrangapTHol Moaenu. TéMHas marepus U TEMHaA
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHn4ecKkne yCTpOUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

W3y4yenue nornomeHus 0eTa-4acTull aTFOMUHAEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.

Otansl pazBUTUA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Metoabl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUS.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipKue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEKTPAJIbHBIA KIacc —
CBETUMOCTbY». 3BE3/bl TJJABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3] TJIABHOW MOCJIENOBATENBHOCTA. BHYTpEeHHEE CTpOeHHe
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOItonMM CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenue u aBuxkeHue CoaHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSapax
raJaKkTUK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHUH.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3HOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeesieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi (CeBEpHOro MOJIyIIapusi U SPKUe
3BE3/bI.



HaGmonenuss B Teneckon JlyHBI, mMiaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEJIMYMH C UCIOJb30BAaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHHI (PU3MUECKUX BEIIUYHH.
OneHka rpaHul] NOTrPELIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa MPEMIOKEHHBIX THUIOTE3 (BBIOOp W3 pPadoT,
ONMCAaHHBIX B  TEMATHUYECKUX  pas3ienax «YUYEHHUYECKUH  IKCIIEPUMEHT,
1abopaTopHble pabOThI, TPAKTUKYM)).

O0o0marniee NOBTOPEeHUeE.

O0o001eHNe U cucTeMaTU3alusl COAEpKaHUs pa3AesioB Kypca «MexaHuKay,
«MounekynsipHas pu3MKa U TEPMOJAUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJIHBIY, «OCHOBBI CIELMAIbHOW TEOPUU OTHOCHUTEIbHOCTHY», «KBaHTOBas
duznka», «IEMEHThHl ACTPOHOMHHU U aCTPOPUBUKI.

Ponp ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax AesTENIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM Hay4yHON KapTUHE MUpa, 3HAUEHUE ONHUCATEIbHOM,
CUCTEeMATU3UPYIOIICH, OOBSICHUTENbHOW M  NPOTHOCTHYECKOW  (PyHKUMH
buznyeckoil Teopuu, poib HU3NMUECKON Teopuu B (HOPMUPOBAHUH TPEICTABICHUN
0 (u3MyecKo KapTHHE MHUpA, MECTO (PU3NYECKON KApTUHBI MUpPA B OOIIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, TUIOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUpoBas JadbopaTopusi.

Mamemamuka: pelIEeHUE CUCTEMBbl YypaBHEHUN. TpUTrOHOMETpHUUYECKUE
(YHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOpPBI M HX MPOEKLUMU HA OCH KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie snemeHTapHBIX (QyHKuMid. [Ipu3Haku 1omOOUsS TPEYroJIbLHUKOB,
olpezesieHUe IIIOIAIH IIIOCKUX (GUryp u oo0bEma Tei.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpUpojie, KoseOaTeslbHbIE
IBUKEHUSI B JKMBOM NPUPOJE, DKOJOTMYECKHUE PUCKH IPU TNPOU3BOJACTBE
AIIEKTPOIHEPTUH,  OJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXAlolled  Cpemsl,



yJIbTPa3ByKOBasi JIMArHOCTUKAa B MEJIULIMHE, OINTHUYECKHE SBJICHHUA B KUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHBIE TOAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 36eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHHE [IOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTrop NEPEMEHHOr0 TOKa, MHAYKLHUOHHAs Iedb,
JVHUM 3JIEKTpolepeaay, 3JIEKTPOABUIaTENb, palap, PaIuoONpUEMHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHUKE,
POEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, AIEPHAS SHEPTETUKA U 3KOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHUS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHOro mnpeaMera «Du3nkay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXcsi pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOIO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEAIM3alii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOT0 BOCTIMTAHMS:

e chopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOMIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJ€HAa POCCUICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTbh B CaMOYINpaBICHHMM B 00pa3oBaTesIbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXKIaHCKON UIEHTUYHOCTH,
MaTpUOTU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTU YUEHOTO;

e OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs OCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3inuHbIM chepam npodeCcCHOHATBHON JEeSTeIbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OyyIien mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUTaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHUI0 W CaMOOOpa30BaHUIO B
oOnactu (pU3MKHU Ha POTXKEHUU BCEH KU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXArOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa JAESATEIbHOCTH HKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B TMPOIECCE
U3YYCHUS (PU3MKH OCYIIECTBISATh MPOEKTHYI0 W HCCIEI0BATEIBCKYIO
JeSITEIbHOCTh MHIUBUIyabHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue A1eicTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpOBaTh  MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LUENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM UM NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YYETOM aHAJIM3a UMEIOIINXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHI 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATbHOTO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccieaoBaTe/LCKHeE TeCTBUA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJAMHU
(bu3nYeCcKoO HAYKH;



BJIAJCTh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOWCKY METOJOB pelieHus 3amad  (U3HIEeCKOTro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMUYHBIX METOO0B MTO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH I10 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPa30BAHUIO U PUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHUHM Y4EOHBIX MPOEKTOB B 0OJACTH
buszukwy;

BBISIBJISITh TMPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3y €€ pEeIICHUs, HaxXOJUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3aJaBaTh MapaMeTPbl U KPUTEPUU
pEIICHMS;

aHAJM3UPOBaTh TIOJYYEHHBICE B XOJI€ PCIICHHMS 3aJaud pPe3yJbTaThl,
KPUTHYECKH OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKY;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKM3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, MIPEJjIaraTh OPUTMHAIIBHBIC MTOIXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, IOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmanmeii:

BJIa/I€Th HaBBIKAMHU MOJIydeHHUs MHMOpMaLMU (PU3NUIECKOTO COACPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOPM TMPEICTABICHUS;

OLICHUBATH JJOCTOBEPHOCTH HHPOPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJlecHueM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3IMYHBbIX (hopmarax c
y4€TOM Ha3HaueHus uHGOpMAIMU U LEJIeBON ayAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (OpPMY MPE/ICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:



OCYHIECTBIISITh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalludi © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOUKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB;

IIOHMMAaTb W MCIOJB30BAThb  IPEUMYILIECTBA  KOMAHIHOM W
WHIUBUyaJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IPUHAMATh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHUIO: COCTAaBJIATH IUIAH
JNEUCTBUH, pacrpeaessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOT0 y4aCTHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH HJEU C IO3ULUU HOBHU3HBI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIHO  OCYILECTBIISATh  IO3HABATEIbHYIO JICSITEIBHOCTH B
obrmacti (UBMKA W ACTPOHOMHHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEUICHUs PACUETHBIX W KAYECTBEHHBIX
3a/a4, MJIaH BBIMIOJHEHUS MPAKTUYECKOW PabOThl ¢ YYETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TpeaAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JeJaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHE;

OTICHUBATH MIPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYJIUIMH B OOJACTH
(GbU3UKHM, TMOCTOSHHO IOBBIIATH CBOM OOpa3oBaTEIbHBIN M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEPIIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPUEMBI pediekcuu il OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JICATEIILHOCTH,

MpPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIESATCIBHOCTH;

PU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B nporiecce HOCTHXKEHHS JTMUHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IPOTPAMMEI 10
buszuKe I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Yy OO0y4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, IpeAnoaararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHsI COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
OMOIMOHAJILHBIM W3MEHEHUSIM M TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIIOYAIONIEH CTpEMIIEHHE K JOCTHXKEHUIO LU
U ycCliexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTBIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

NOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKON, COIMAIbHOW M OSTUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN HAay4HOU KapTHHE MUPA,
3HaYCHHE OIHUCATEIbHON, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIMH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU UM TEPMOIAMHAMHUKH, POJib (PU3NYECKON TEOpUHU B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUS NPUMEHUMOCTH MoOJenel (Qu3nueckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CHUCTEMa OTcuéra, abCOIIOTHO
TBEpIOE TEJIO, MAaTepHAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCoMOTHO ymopyras jaedopmaius, aOCOTIOTHO
yrnpyroe u abCoMOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJIKOCTH
U TBEPAOro (KPUCTAIUIMYECKOIO) Tea, UACAIBbHBIN ra3, TOUEUHbIN 3aps,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE TMPOLECCHl U  SIBICHUSA,
UCITOJIb3YysI OCHOBHBIE NOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuiies uisi CKOPOCTH M IMEpEeMEIlEHUs,
3akoHbl HpIOTOHA, MNpUHIMO OTHOCUTENBbHOCTH [anmumnies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruH, CBsI3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHHMYECKOW HSHEpPruM,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), IMPU HSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MMIyJbca U
MEXaHWYECKON IHEPTHUH, 3aKOHA BCEMUPHOIO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIUIOBBIE MPOLECCHI U SBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbI MOJIEKYJIApHON (PU3MKK U
TepMOJUHAMUKUA (CBA3b JABJEHUS HWJEAJBbHOrO Tra3a CO CpelHel
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBHM)KEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUEN TEMJIOBOTO ABMKECHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UIECATbHOIO
razda C KOHUEHTpPAalUMEW MOJIEKYJ M €ro TEMIEpaTypoil, YypaBHEHUE
MeunneneeBa—Kianepona, TMepBblM 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAHEHUSI PHEPrUU B TEIUIOBBIX MpOlleccax), MPU 3TOM HCHOJIb30BATh
MaTEeMaTHUUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeipoHa,

aHAJU3UPOBaTh W OOBSACHATH DJCKTPUUECKUE SIBJICHUSA, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI AJIEKTPOJMHAMUKHN (3aKOH COXpaHCHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHI[MATbHOCTD
AIEKTPOCTATUYECKOIO MOJISI, NPUHUHI CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyiioHa, a
TAKXK€ IMPAKTUYECKU BaXKHbIC COOTHOIICHMS: 3aKOHbI OMa i y4yacTka
UEeNM U U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11st 37€KTPOIH3a);

OTIMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOPEHUE, CUa TKECTH, CUIa YOPYTrOCTH, CHJIA TPEHUS, MOIIHOCTb,
DHEPrUs B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEpPrusi ynpyroit gedopMaluv MPYNKUHBI, KOJUYECTBO TEIUIOTHI,
abCoJIFOTHAs TeMmIepaTypa Tela, paboTa B TEPMOJWHAMHUKE, BHYTPECHHSS
DHEPrUs WACATBHOTO OJHOATOMHOTO Ta3za, paboTa WIealbHOTO Tasa,
OTHOCHTEJIbHAA BJIAXHOCTh BoO3ayxa, KIIJ waeanmpHOrOo TEIIOBOrO
JIBUTATENISA; AIEKTPUYECKOE T10JI€, HANPSHKEHHOCTh AJIEKTPUYECKOTO IMOJIs,
HaNpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsjia WM 3apshKEHHOTO IIapa B
BAKYyyM€ U B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO IIOJIs,
Pa3sHOCTh  MOTEHUHAIOB, JJIEKTPOJABWXKYIIAs CHJIA, CWiIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJICHCATOpAa, COINPOTHBIICHUWE ydacTKa ILEMU C IOCJIEA0BATECIbHBIM U
MapaJiIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJIEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKUX  SIBJICHHIA:
MEXaHMUYECKOE JIBHKCHHME, TEIUIOBOC [BMJ)KCHHE 4YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMXeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, IJIABJICHUE U KPUCTAIUIA3ALINS, HAITPABICHHOCTh
TEIUIONEPEAAYH, IIICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apSIKEHHOTO MPOBOIHUKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKO BEIUYUHBI OT
JIpyrol ¢  HCHOJIB30BAHUEM  TPSAMBIX  H3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThl IOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCOMIIOTHBIX MOTPEUIHOCTEN U3MEPEHH, IeNaTh BHIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE HM3MEPEHHs (PU3MUECKHX BEJIUYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW TMIOTE3bI: TUIAHUPOBATh
AKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIM3UPOBATh
HOJydeHHbIE pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUIIOTE3bI;

coOumoiaTh npasuiia 0€30MacHOTO TPyJa MPH MPOBEICHUN HCCIIeI0BaHMIMA
B paMKax ydeOHOro »OKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKON M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTOpHOTo 000y I0BaHUS;

pemath pacyéTHbIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3nyecKoil MOJIENbI0: HA OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3WYECKOW MOJCIH, OTBEYAIOIICH TpeOoBaHUSM 3a/ayw,
OPUMEHATH  (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IMOCTYJaThl
(¢u3nUecKux TEeOpUi TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METO/0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATb METOJbI PELICHUS C
y4€TOM TMOTYYCHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHBbIE 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPalluy 3HAHUN U3 JIPYTrux
IPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAUBAaTh JIOTUYECKYIO
LENOYKY pacCykKJIEeHUI C ONOPOM Ha M3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCMOJIb30BaTh TEOPETHUECKUE 3HAaHUSA Uil OOBSCHEHHS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPUTENILHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJAa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOILIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATD MOCIIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMHU MPOILIECCAMU, C
MO3UINI KOJOTUYECKON 0€30IacCHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOAOIOIB30BaHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHHN
HayKM ¥ TEXHOJIOTUH [UIs JalbHEMINero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOcOoObl paboThl ¢ MHPOpPMAIHEH (PUINIECKOTO
COJIEp)KaHUs C HCIOJB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TOHCKa, MEepepadOTKU U TpEeAbABICHUA Y4eOHOUW H
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUU, CTPYKTYPHUPOBAHHUS M UHTEPIPETAINU
uHbOpMaIlMK, TMOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  MOJIy4aeMmMylr0  HMHQOpPMAIMIO U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(opMaIuy;

HPOSIBISTD OpraHU3alMOHHBIC u MI03HABATEJIbHBIC yMEHUS
CaMOCTOSITENILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMW B TMpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyIlme C HUCIOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUITAHUPOBATh PabOTy TPYMIbI, PAIIMOHAILHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYMIIbI B pELICHUE paccCMaTpUBaeMoil poOIeMbl;

IPOSBIISATS MOTUBALMIO K Oyayiiel npodeccuoHanbHOM AesITEIbHOCTU IO
CHENHATIBHOCTIM (DPU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce npeaMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

NOHUMAaTh POJb (U3MKA B OKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COIMAJIbHOM U 3THYECKOU cepax NeaTeqTbHOCTH YeJOBEKa, POib U MECTO
$u3MKN B COBPEMEHHOM HAy4yHOW KapTHHE MHpa, pOJIb ACTPOHOMUU B
MPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOW U TMPOTHOCTHYECKON (YHKIMNA (PU3MUECKON Teopum —
IIEKTPOJMHAMUKH, CIIELHAIIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, posp (usnuecKkor Teopur B (HOPMUPOBAHUM TPEACTABICHUIN O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00ILEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPO/IE;
paziuyaTh YCJIOBUSL NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMAaTUYECKUN MAsTHUK,
UJCAJbHBIA TMPYKUHHBIA MAsTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHUS,
WCMOJIb3ySl OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI DJIEKTPOJUHAMHUKUA U
ClIELIMAJIbHOM  TEOpUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOr0  3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOWW, 1paBwio Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LEINH CO CKOPOCTBIO
W3MEHEHUsS  CWIbl  TOKAa,  MOCTYJAaThl  CHEUHAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOW  (pu3uku  (ypaBHeHHWE  DWHINTEMHA  JJIs
dororddexra, mepBpd U BTOpOM mocTynaTel bopa, mpuHUUI
COOTHOIIEHUST HeonpenenéHuocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiI0BOTO M MAaCCOBOTO YMCEN U DHEPTUM B ANEPHBIX PEAKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTIMCHIBaTh (PU3MUYECKHE TMPOIECChl W SIBICHUS, WCIOJIb3YS BEIMYWHBI:
HaNPsHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJIOB, JJICKTPOABIKYIIAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmrepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
IPOBOJIHMKA C TOKOM, PEJSTUBUCTCKAM MMITYJIbC, TOJHAsA DSHEPIUs,
DHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIhC (POTOHA,
MacCOBOE YMCIIO U 3apsl AlIpa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHUs]  (U3MYECKUX  SIBJICHUIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHIYKIIUSI, PE30HAHC, HHTEPhEPEHITUS
BOJNH, Judpakmus, IUCIIEPCHsS, TOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii 3dpdext (poroaddext), anpda- m Oera-pacnaisi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENCIATh HANPABICHUE WHIYKIIMA MAarHUTHOTO IIOJ IPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna,

CTPOUTH U300paKEHHE, CO3/IaBaEMOE TUIOCKUM 3€pKaoM, TOHKOW JIMH30M,
Y PACCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATalOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I AaHAIM3a ©W OOBICHEHHS (PU3WYECKUX  TMPOIECCOB,
MPOUCXOSIINX B 3BE3AaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECKOU
cpene; ABWKEeHMS HeOSCHBIX Tell, DBOJIIONNH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl  IMOJIYYEHHON  3aBUCHUMOCTHU



¢uznyeckux BENIMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JiefaThb  BBIBOJABI IO  pe3yjibTaTaMm
UCCIICIOBAHMUS;

IPOBOJNTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW TMIOTE3bI: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce IpPeNIoKEHHOU
TUIIOTE3BI;

OIHCHIBATh METObI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30mMacHOro TpyAa MPU MPOBEICHUHA UCCICAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IPOEKTHOM JIEATEIBbHOCTH C HCIIOJIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 0OOPYIOBAHMS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKkoil MOJENpl0: HAa OCHOBAHMM aHaju3a YCJIOBHS BBIOMPATH
(¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHMSIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTeMaTHUYECKUX METOJOB pELICHUs 3ajaad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOJIYUYEHHBIX
pE3yJIbTaTOB;

pelath KayeCTBEHHbIE 3a7aud, TPEOYIOIUE NPUMEHEHUS] 3HAHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKXKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKIEHUI C OIOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJAa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHUE IPOLIECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
HO3ULMI 3KOJOTHYECKON 0€30IIaCHOCTH, MPEACTABICHUI O pallMOHAJIbHOM
IPUPOJIONIOIB30BAHUM, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMH Ui JaJbHEUIIEro pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3iMyHble CIOcOoObl paboThl ¢ MHPOpPMAIHEH (PUINIECKOTO
COJCpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIC
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIMH
UHpOpMaLUY, TOJYYEHHON U3 pAa3lIWYHbIX HMCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHHu3alOHHbIE u MO3HABATEJIbHbIC YMEHHUS
CaMOCTOSATEILHOTO  NpUOOpEeTeHUs HOBBIX 3HAHWMM B Ipolecce
BBITOJIHEHUS! IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyINIE C HCIOJIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIPEACIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJI€KBATHO OIICHUBATHh BKIJAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISITh MOTUBAIMIO K Oyayel npodeccuoHaabHO AesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.
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Hroro no pa3zneny 16
bu6mmoreka [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 170 16




11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJIUHAMUKA
Bbu6nuoreka [JOK
I MarrutHoe niose 14 https://m.eds00.ru/39859¢f1
Bbubnuoreka [JOK
12 DIeKTPOMATHHTHAS HHAYKIHA 13 ! https://m.edso00.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KojieOaHus 10 hitps://m.cdsoo.rw/39859¢f]
bu6mmoreka [IOK
2.2 DJeKTpOMarHuTHbIE KoJeOaHuUs 15 hitps://m.cdsoo.r/39859¢f]
)3 MexaHu4ecKHe U AIEKTPOMAarHUTHBIE 10 1 bubanorexa [HOK
’ BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.4 O 25 1
frraKa https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1

OcHoBrl CTO

5

1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢f1

Hroro no pazneny




Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsapHo-BOIHOBOH AyaIU3M 15 bubmorexa LHOK
) PIYCKYJIAP Ay https://m.eds00.1u/39859¢f1
Bbu6nuoreka [JOK
4.2 D 5
H3HKa atoMa https://m.eds00.ru/39859¢f1
43 ®du3nka aTOMHOTO SI/Ipa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
’ YaCTHUI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKI 12 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazneny 12
Pa3nen 6. PUSHUYECKHM TIPAKTUKYM
N bu6mmoreka [IOK
6.1 Dusirieckiit MpaKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Htoro no paszneny 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 IIPEAMETHOTO COJAEPKAHMS U OIIbITA 15 bubnumoreka [IOK
’ JIESITEIIbHOCTH, IPHOOPETEHHOTO MPU https://m.eds00.1ru/39859ef1
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
Bbubnuoreka [JOK
Peseprioe Bpews 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KoJsun4yecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bceero H3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
| dusnka — pyHIaMeHTalbHAs HayKa O | bu6nuoreka [IOK
IIpupoJie https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METOABI | bubmmoreka [JOK
rccaeaoBaHus GU3HIECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOpHsl B Mpoliecce
3 nosﬂagml IPUPOILI pHa6JII(I))I[eHI/Ie u 1 buGnnorexa [IOK
PHPOATL. https://m.edsoo.ru/34c49931
HKCHEPUMEHT B (PU3UKE
4 CriocoOsl u3MepeHust PU3MIECKUX ) bu6nuoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOII0THAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa [IOK
P p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib u
6 MecTo (pU3MKU B (OPMUPOBAHUU | bubmmoreka [JOK
COBPEMEHHOMN Hay4YHOUW KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOUN AEATETbHOCTH JIIOAEH
Mexanunueckoe apuxenue. Cucrema
. orcuera. OTHOCUTEIBEHOCTD 1 bubmunoreka LIOK
MEXaHUYECKOro ABMKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4yu MEXaHUKH
8 Pannyc-BexkTop MarepuaibHON TOUKH, 1 bubmmoreka [JOK




Cro nNpoCKuuru Ha OCU KOOpAMUHAT.

Tpaektopus. [lepememienne. CKOpocCTb.

Nx mpoekiuu Ha ocu KOOpPAWHAT

https://m.edsoo.ru/30al108a5

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBikeHue. ['padguueckoe onucanue

bubmunoreka LIOK

? PaBHOMEPHOTO MPAMOJIIMHENHOTO https://m.eds00.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMereHuii U CKOpoCcTeil. bu6nuoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBukeHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bu6nuoreka [JOK
[IpsamonuHeiHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOpPEHUEM
I'paduaeckoe onucanue

12 MPSAMOJIMHEHHOTO IBUKEHUS C buGnnorexa [IOK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoaHOe mageHue. Y CKopeHue

13 CBOOOJIHOTO MaJeHus. 3aBUCUMOCTD bubmunoreka LIOK
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX Tpaduku

14 JIBm>keHue Tena, OpOIIeHHOTO O] bubmunoreka LIOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneiitnoe nBuxenue. [[prmxenue
10 OKPY>KHOCTH. YTJIOBas U JINHEWHAs

15 ckopocts. [lepron u yacrora. Bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LenTpocTpeMHUTENIbHOE U TIOJIHOE
YCKOpEHUE
16 KonrponsHas pabora o Teme bubmmorexa LHOK

https://m.edsoo.ru/1242£32¢




"Kuuemartnka"

[TepsbsIif 3akoH HproTOHA.
NHepruanbHbIe CUCTEMBI OTCUETA.

but6mmoreka [IOK

17
[Tpuniun oTHOCUTENBbHOCTH ["anumes. https://m.edsoo.ru/5a9e4a64
HewnnepuunanbHbie CUCTEMBI OTCYETA
13 Cuna. PaBHOZI€HCTBYIOIIAS CUIla. bu6nuoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiicteue ten. Tperniil 3aKoH bubmunoreka LIOK
Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3ap aqL:{a 1| yIfMSHeHI/I: 3aKOHOB Bubmmorexa [IOK
A p https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 Ok OCTb IPaBUTALIMOHHOMN U Bubmmorexa [IOK
BHBaﬂfHTH p . https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuiia TSKeCTH U yCKOPEHHE bubmmoreka [JOK
CBOOOTHOTO ITaICHUSA https://m.edsoo.ru/2275726
JIBukeHre HEOSCHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas Bbu6muotexa [JOK
23
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmunoreka LIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupoaa v BUAbI Cul bu6nuoreka [JOK
25 TpeHus. JIBUKEHHUE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YUYETOM CHITBI CONTPOTHUBIICHUS CPEIbI https://m.edsoo.ru/2cb29676
%6 [aBnenue. ' napocratuueckoe bu6nuorexa [IOK

naenenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOIIOTHO TBEPOE TEIO. bubmmoreka [JOK
27 [TocTynarenbHOE U BpalareabHOe bubmmoreka [JOK
JIBUKEHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢
73 MoOMEHT CUJIbl OTHOCUTEIBLHO OCU bubmuoteka [JOK
BpateHus. [1neyo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
79 TBEpAoMY Teny. LleHTp TsxecTu Tena. bu6nuoreka [JOK
YcnoBus paBHOBECUS TBEPAOIO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
but6mmoreka [IOK
30 Pemere 3axas https://m.edsoo.ru/dc1caac0
31 KontponbHas paboTa mo teme bu6nuoreka [JOK
"Tunamuka. CtaTuka TBepaoro Temna" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHOM TOYKH,
1 CUCTEMBI MaTEpUANIbHBIX TOUYEK. L{eHTp bubmmoreka [JOK
MacC CUCTEMbI MAaTEPUATBHBIX TOUCK. https://m.edsoo.ru/4bb8294b
Teopema o ABM)KEHUHU LIEHTPa Macc
Nmmnynbe cuibl 1 ©13BMEHEHUE UMITYJIbCa
33 TeJia. 3aKOH COXPaHEHUSI UMITYJIbCa. bubmorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE IBUXKECHUE
MoMeHT uMItysibca MaTe€pUaAIbHON
34 touku. [IpeacraBnenue o coxpaHeHUn Bbu6muotexa [JOK
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX https://m.edso0o.ru/d6532eb9
MOJISAX
bubmunoreka LIOK
35 Penterme sanar https://m.edso00.ru/f7706d63
36 PaboTa cribl Ha MaJIOM ¥ Ha KOHEYHOM bubmuoreka [IOK

nepemenieHuu. ['paduueckoe

https://m.eds00.ru/913974¢c7




NPEJCTaBICHUE PAOOTHI CHIIBL.
MonIHOCTh CHIIBI

Kunernueckas sueprus. Teopema 06

37 U3MEHEHUN KUHETUYECKON DHEPTUU bubmmorexa [OK
. p https://m.edsoo.ru/9a5e2¢74
MaTepuaibHON TOUKU
IToTreHnuaabpHbIe U HEMTOTSHIINAJILHBIC
38 cwibl. [TorennumansHas >Heprusa. Bropas bubmmorexa LOK
) priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KocMHuuecKast CKOpocThb. CBA3b
paboThl HEMOTEHITUATBHBIX CHJI C
39 H3MeHEHHEM MeXaHNYeCKON PHEPTUHU bubmmorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPTrUun
Vupyrue u He i€ CTOJIKHOBEHHUSI.
40 vy %IJ.);’II;GHI/IG Beynlf }J]'IFJ'II/I JIS1 BAeaIbHOM bubmorexa LOK
p PHY a g https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
A1 KonrponsHas pabora o Teme "3aKoHbI Bbu6muotexa [JOK
COXpaHEHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacTaBiIeHU O IIPUPOJIE
P pHp but6mmoreka [IOK
42 TermnoTel. OcHoBHEIE TTONOXkeHnsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABrKeHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapaKTep IBUKECHUA U bubmmorexa LOK
P L P P https://m.edsoo.ru/c44d02e2
B3aMMOJENCTBUS YaCTHUI[ BEIIECTBA
Macca 1 pa3Mepbsl MOJIEKYH (aTOMOB).
P P ya ( ) bubmuoreka [IOK
44 KomnuectBo Bemectna. [locTosnnas
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temnepatypa. TemnoBoe paBHOBeCHE. bubmmoreka [JOK




[Tkana Ienscus

https://m.eds00.ru/0070d493

46 Pemenue 3anau bubmorexa OK
https://m.edsoo.ru/1531abas
. bubmuoreka [IOK
47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI hitps://m.cdsoo.rw/1deb2367
43 VYpaBuenue MenneneeBa-Kianeiipona. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcoiroTHas Temmeparypa. 3akoH bu6nuoreka [IOK
JansToHa https://m.edsoo.ru/14e02d1f
50 M3onporiecchl B ueaabHOM rase ¢ bubmunoreka LIOK
MOCTOSIHHBIM KOJIMUYECTBOM BEIIlECTBA https://m.edso0.ru/68878d51
I'padmueckoe npencrapieHue
51 Hfog)poueccow i30TepMa, H30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
n3obapa
but6mmoreka [IOK
52 Ocnosioe ypasrerne MKT https://m.edsoo.ru/c8094721
bubmunoreka LIOK
>3 Pemerre 3a7a- https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOI TeMmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpeaHel KHHETUYECKON dHEpPrue https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIIJIOBOTO JIBHKCHUS
€€ JacTuil
55 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH bubmuoreka [IOK
o teme "OcuoBel MKT" https://m.edsoo0.ru/09d12£d8
56 KontponbHas padota o Teme "OCHOBBI bu6nuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamuyeckas cucrema. 3ajaHue but6mmoreka [IOK




BHEIIHUX ycsioBui Juist T/ cucreMsl.
BHemHue v BHYTpEHHHE TapAMETPBI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMCBIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hynesoe Hauano TepMOANHAMUKH.

bubmunoreka LIOK

58 Camonpou3sBoJibHas penakcanus T,
P p " 4 https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojaens ujiealibHOrO Ta3a B
59 TepMOJIMHAMUKE. Y CIIOBUS bubmorexa HOK
pMOAL T https://m.eds00.ru/29355001
MIPUMEHHUMOCTHU 3TOU MOJEIH
60 VYpaBuenue Menpaeneera-Knanelipona u bubnuoteka [JOK
BBIPAKCHUE JUUIS1 BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/bal 178d0
Bripaxkenue 1i1s1 BHyTpEHHEH S3HEPTUU
61 OJTHOATOMHOTO UIEaJILHOIO rasa. but6mmoreka [IOK
KBazucrarnueckue u HeCTaTUUECKHUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas paboTa B
2 TepMoauHamMuKke. Beruucienue paboTsl bubmmoreka [JOK
o rpaduKy nporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMMe
Teronepenaya Kak crmocod M3MEHEHUS
63 BHyTpeHHeH sHeprun T/] cucremsr 6e3 bubmorexa HOK
yip P https://m.edsoo.ru/3d734561
COBEPIICHUSI pabOTHI
64 KonBekuusi, TEmI0npoBOJHOCTD, bubnuoreka [IOK
U3J1y4EeHUE https://m.edsoo.ru/157b54cd
65 KonunuectBo Temnorsl. TenmoéMKoOCTh bubnuoteka [JOK

TEIa. Y,Z[CJ'II)HaSI " MOJIApHas

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CropaHus TOIUIUBA

Pacuér xonuyecTBa TEIUIOTHI IIPH

but6mmoreka [IOK

66 Tenjonepenayde https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aguabaTHOM mpoiiecce. bubmmoreka [JOK
[TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonmdaecTBo TemioTh u paboTa Kak
68 MEpbI U3MEHEHHSI BHYTPEHHEN SHEPTUU bubmorexa [IOK
https://m.edsoo.ru/b047alcd
T cucrtemsbl
BTopoli 3ak0H TEpMOIMHAMUKY 111
69 PaBHOBECHBIX U HEPABHOBECHBIX Bubmuotexa [JOK
npoueccoB. HeobpaTumocTthb https://m.edsoo.ru/c6f4{464
MIPUPOTHBIX MPOIIECCOB
70 IIpuHOUIIBL AEWCTBUS TEMIOBBIX bubnuorexa [IOK
mamuH. KI1/] https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3nauenue KIT. [k bubmuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bubmunoreka LIOK
72 Peerye 3anas https://m.edsoo.ru/b3efal 8b
DKOJOTUYECKUE aCTIEKThI
7 KCMOJIb30BAHUS TEIJIOBBIX JBUTATEIICH. bubmuoreka [IOK
TeroBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
Cpenbl
bubmunoreka LIOK
7 Peerye 3anas https://m.edsoo.ru/c8c70432
O06001IeHrEe U cCUCTEMaTU3aINs 3HAHUI
bubmunoreka LIOK
75 o teme "Tepmoauuamuka. TennoBbie

ManIuHE"

https://m.eds00.ru/28d62b3f




KonrponsHas pabora o Teme

bubmunoreka LIOK

76
"Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanue U KOHACHCAINS.
77 I/Iclr)[a GII;I/IG U KUIIEHUE. Y aeabHas bubmmorexa [OK
P ’ https://m.eds00.ru/618¢6777
TEIUIOTa MapooOpa3oBaHUS
HaceimenHbie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHnHnast 3aBUCUMOCTD IIJIOTHOCTH
U JaBJIEHUS HACBIIIEHHOTIO I1apa OT
78 TeMIepaTyphl, UX HGSaBI/ICI/IM(I))CTb oT bubmmorexa [OK
.. PatyPEL https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATypPhl KUTICHHUS OT
JaBJICHUS B )KUIKOCTHU
79 BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U bu6nuoreka [JOK
OTHOCHUTEJIbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemenne 3anau
A https://m.edsoo.ru/18e95f13
Trépnoe Teno. Kpucrannuueckue u
81 amop(HbIe Tesna. AHU30TPONHS CBOWCTB bubmmorera LOK
p ’ p https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
[TnaBneHue u KpuCTaIM3AIHA.
bubmunoreka LIOK
82 VnenapHas TEIJIOTA IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
ehopMar TBEPIOTO TEa.
Aebop P bubmuoreka [IOK
83 Pactsixenne u cxxatue. Casur. Moaynb
o https://m.edsoo.ru/dalaabl0
IOnra. [Ipeaen ynpyrux nedopmarimii
TennoBoe pacIMpeHHe KUJIKOCTEH U
R bubmuoreka [IOK
84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX

KOJIEOAaHUIl YaCTHUL BELLIECTBA

https://m.edsoo.ru/7ba5edf2




%5 ITpeoOpa3oBanue sHeprun B (ha30BBIX bubmuotexa [JOK
nepexoaax https://m.eds00.ru/97a0672f

bubmunoreka LIOK

86 Y 0

PABHEHHE TEILIOBOTO banatica https://m.edsoo.ru/ab1521fb
bubmunoreka LIOK

87 P

clieHme sanat https://m.edsoo.ru/8ab7f40d
IIoBepXHOCTHOE HATSKEHUE.

28 Kanunnspuele saBnenus. Jlapnenue noj Bubmuotexa [IOK
HWCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42{1{97
xunkoctu. Popmyna Jlamaca
O06o001IeHre U cucTeMaTU3alus 3HaHUH

89 1o Teme "ArperatHble COCTOSIHHS bubmorexa [IOK

P " https://m.eds00.ru/0b52575¢
BeniecTBa. Ma3oBbIe MEPEXOAbI
KonrponsHas pabora o Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA Bubmmorexa [IOK
p | - ' https://m.edsoo.ru/7dc2a739
@da30BbIE IIEPEXOABI
DnekTpu3anus Tel U €€ MPOsSIBICHUS.

01 DnekTpuyeckui 3apsa. [[Ba Buaa bu6nuoreka [JOK
JJIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/1aff445f
JTURJIEKTPUKU U TTOJYIIPOBOTHUKHI
DJIeMEHTapHBIN AIEKTPUUECKUN 3apsi/l.

92 3aKOH COXpaHEHUs INEKTPUIECKOTO Bubmmorexa [IOK

P P https://m.edsoo.ru/f49afd24
3apsna

93 B3aumopeiictBue 3apsanoB. Toueunsie bubmmoreka [JOK
3apsabl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubmunoreka LIOK

94 Pewenne 3anau https://m.edsoo.ru/6b87ecSa

https://m.edsoo.ru/08fc19bc




OnexTpuueckoe noie. Ero nelicteue Ha

bubmunoreka LIOK

95
BIIEKTPUYECKUE 3aPSIbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6uslii 3apsa. Jlunuu bubnuorexa [IOK
HaNPsLKEHHOCTH JIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpOAHOE BIEKTPUYECKOE TT0JIE
IToTeHManILHOCTD

97 3IEKTPOCTATUYECKOrO 1oJsi. PazHOCTh Bubmmorexa [IOK

P ' https://m.eds00.ru/80021447
MOTEHIMATIOB U HAMPSIKEHUE
[loTeHumanpHas SHEPrUs 3apsia B
98 3JeKTpocTaTuuecKoM rnode. [lorennnan Bubmmorexa [IOK
P ' t https://m.edsoo.ru/af5fa389
3NEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJIS U

99 a3HOCTHU MTOTEHIUAJIOB JUIS bubmmorexa LIOK
P 1 A https://m.edsoo.ru/df7a6838
3NEKTPOCTATUYECKOTO MO

100 [TpuHuMn cynepno3suuuu Bbu6muotexa [JOK
BJIEKTPUYECKUX TOJEN https://m.edsoo.ru/Ocfedat6e

bu6mmoreka [IOK

101 Pemenue 3agau

A https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [lome bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOM chepsl https://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O

103 00BEMy miapa. [lose paBHOMEpHO Bubmmorexa [IOK

y E) ) p N p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOMU MIOCKOCTH

104 [IpoBOIHHUKY B AIEKTPOCTATUYECKOM Bbubmmoreka [JOK
noJje. Y CcjaoBU€e PaBHOBECHUS 3apAJIOB https://m.edsoo.ru/32405¢eab

105 JINDIIEKTPUKHU U NIOJIYIIPOBOJHUKY B bu6nuorexa [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebabs




Kongencarop. D1neKTpoEMKOCTh

106 KOHIeHcaTopa. JIEKTPOEMKOCTh bubmmorexa [IOK
A pa. p https://m.edsoo.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapamienpHOE COEIUHEHHE bubnuorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEIUHECHUE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edso00.ru/1€¢992920
109 OHeprus 3apsHKeHHOTO KOHASHCAaTopa bubmorexa HOK
p p a p https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
110 Pemntenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBuxeHue 3apsyKEHHON YacTULIBI B Bu6muotexa [JOK
OJHOPOIHOM JJIEKTPUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011IeHIE U CUCTEMATU3AaLUs 3HAHUN bubmunoreka LIOK
1o Teme "DieKTpuyeckoe noie" https://m.eds00.ru/5752603f
114 KonrtponsHas pabora o Teme Bbu6muotexa [JOK
"JnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cwnna toka. ITocToSHHEBIN TOK. Y CIIOBUSI
115 CYIIECTBOBAHUSA IIOCTOSIHHOTO bubmorexa HOK
ym https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
but6mmoreka [IOK
116 n .H 9J1C
croummiu ToKa. Hanpskerne n 31 https://m.edsoo.ru/0839al15
117 3akoH OMa Jy1sl ydacTKa Lemu. bubnuoreka [IOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTHBIICHUS Bubmuotexa [JOK

OJTHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51




JJIMHBI U TUI0AA TOTICPCYHOIO
CCUCHU

YaenpHoE COIIPOTUBJICHHUEC BCIICCTBA.

but6mmoreka [IOK

1o Pemenue 3amau https://m.edsoo.ru/437£8300
120 [TocnenoBarenbHOE, MapaJlIeIbHOE, bubmunoreka LIOK
CMEMIaHHOE COEJIMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/23617¢07
121 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX bubmuotexa [JOK
neneit. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubmunoreka LIOK
122 P
CILICHHIE 3a1ad https://m.edsoo.ru/3881b469
123 Pabota s1ekTpuueckoro Toka. 3aKoH bubnuorexa [IOK
Jxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢
but6mmoreka [IOK
124 Pemenue sanad https://m.edsoo0.ru/6761bf0f
MOIIHOCTD JEKTPUIECKOTO TOKA.
125 TemnoBas MOIITHOCTE, BEIJIEIsIEMas Ha bubmorexa HOK
t » B https://m.edso00.ru/99750a6f
pesucrope
but6mmoreka [IOK
12 P
6 CILICHHIE 3a1ad https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE bu6nuoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 11 MOJIHOM (3aMKHYTOI) Bbubmmoreka [JOK
AJIEKTPUYECKOMN LIeTH https://m.edsoo.ru/221{40fb
bubmunoreka LIOK
129 P
CILICHHE 33124 https://m.edso0o0.ru/3580b679
bubmunoreka LIOK
130 M
OIHOCTL MCTOTHMIKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanne bubmuoteka [JOK




https://m.edsoo.ru/546£5632

132 Konpaencarop B 1ienu moCTOSIHHOTO TOKa bubmorexa [IOK
A pBI https://m.edso0.ru/35368f3¢
but6mmoreka [JOK
133 P
clieHme sanat https://m.edsoo.ru/4410cef0
134 Pemenne 3amau mo Teme "IlocTOSTHHBII bub6munoreka [IOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [{OK
AJIEKTPUYECKUMN TOK" https://m.edso0o.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubnuoteka [JOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O06001IeHrEe 1 cCUCTEMaTU3aINs 3HAHUI
137 1o TeMe "[10CTOSHHBIN JIEKTPUUECKUI bubmorexa OK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas pabora o Teme bu6muotexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DJeKTpuyecKasi MpoOBOIUMOCTD
139 asttII)HHx B C(I:FB ;[neKT WYeCKUU bubmorexa OK
P o ' P https://m.edsoo.ru/da794295
TOK B MeTajiaXx. CBepXMpOBOAUMOCTD
DJIEKTPUYECKUI TOK B pacCTBOpaX U
140 acryiaBax 3JIEKTPOJIUTOB. 3aKOHBI bubmorexa OK
P p ' https://m.edsoo0.ru/4b423491
@apanes U1 3JIEKTPOIn3a
but6mmoreka [JOK
141 C) i L
JIEKTPUYECKUH TOK B razax. [lmazma https://m.edsoo.rw/92d92£76
142 DJIEKTPUYECKUI TOK B BAKyyMe. bubnuoreka [IOK
Bakyymabie mpubopbl https://m.edso0o.ru/2E+160
143 DNEKTPUUECKUN TOK B Bubmuotexa [JOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBOIHUKOBBIE TPUOOPHI

bubmunoreka LIOK
https://m.eds00.ru/83622200

145

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHue Cuiibl TOKa U HapsHKEHUs
B L[ENIU TIOCTOSTHHOT'O TOKA MPU OMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENBHBIX MTPUOOPOB" MK
"3HaKOMCTBO C LU(POBOIA
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: GPU3NIECKUX BEITMUUH TPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

@u3nUeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO IBUKECHUS
C LEJBIO ONPENCIICHUSI MTHOBEHHOM
ckopoctu"

but6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue yCKOpeHHUs pu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
NBMYKEHUY 10 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH TyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIKEeHUN"

bubmunoreka LIOK
https://m.eds00.ru/6960b6ef

148

@u3NUeCKUil IPAKTUKYM I10 TEME
"N3MepeHne yCKopeHHsi CBOOOHOTO
nageHus" win "M3yuenue 1BUKEHUS
Temna, OpOIIEHHOTO TOPU30HTAIBHO"

bubmunoreka LIOK
https://m.edsoo.ru/d1ea2402

149

Du3NUeCKUi IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514




ckopoctbio" uiu "MccnenoBanue
3aBUCUMOCTH TIepHroJia oOparieHus
KOHHMYECKOTO MasiTHHUKA OT €ro
napameTpoB"

150

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECUCTBYIOLIEH CUJIIBI
MIpH IBHYKEHUH OpyCcKa M0 HAKIOHHOM
mrockoctu" uin "IIpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU JABUKCHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

bubmunoreka LIOK
https://m.edsoo.ru/0b34db84

151

®uU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAKOUIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT UX
nedopmanuun” wnn "U3ydyenue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, [IEPEKUHYTON Yepe3 JIETKUI
omox"

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

OuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue kodhuiimenTa TpeHus mno
BEJIMYHHE YTII0BOTO KO3 PUIIUEHTA
3aBucuMoctu Frp(N)" mnu
"HccnenoBanue NBHKEHUS OpycKa 1O
HAKJIOHHOM MJIOCKOCTHU C TIEpEMEHHBIM
kod(purmeHToM TpeHus" uIn
"N3y4yeHue IBUKEHUS TPy3a Ha Baly C
TpeHueMm"

bubmunoreka LIOK
https://m.edsoo.ru/b83b1607

153

Pu3NYeCKUil IPAKTUKYM 110 TEME

bubmunoreka LIOK




"HccnenoBaHue ycioBU paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBaHue
KPOHIITEHHOB U Pacy€T CUJT ynpyroctu"
nnu "M3ydeHne yCcTOMYnBOCTH
TBEPAOrO TeJa, UMEIOIIETO MIIOMAab
ornops!"

https://m.edsoo.ru/4a04f4{7

154

®uU3NYECKU MPAKTUKYM 10 TEME
"H3MepeHune uMirysbca Tesa mno
TOopMO3HOMY IyTH" unu "U3mepenue
CHUJIBI TATH, CKOPOCTU MOJAEIIU
ANEKTPOMOOHIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS
MMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanne COXpaHeHus
UMITYJIbCa TIPU YIIPYTOM
B3aumoieicteun" uinu "M3mepenue
KMHETUYECKOM SHEpruu Tesa 1Mo
TOPMO3HOMY ITyTH"

bubmunoreka LIOK
https://m.eds00.ru/856fb28e

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHnre u30TepMUUYECKOTO Mpolecca
(pexoMeHI0BaHO HCIIOIb30BAHHE
nudpoBoii maboparopun)" umu
"M3y4yeHne u30XOopHOro mnpoiecca" uin
"N3ydenne n3obapHOTo mporecca’ uim
"IIpoBepka ypaBHEHUS COCTOSIHUA"

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

®uU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHue yaenbHOl TemIoéMKOCTH"
unu "HccnenoBanue mpoiecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTEIBaHHUS BeliecTBa" WiIn
"HccnenoBanue aqnabdaTHOro
npouecca" unu "M3yuenune
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

157

®uU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
HCTapeHus KUJIKOCTEN" i
"M3mepeHue yaenbHOM TEMI0ThI
naBieHus Jpaa" unu "U3ydenue
CBOMCTB HACBIILIEHHBIX AapoB" WU
"N3mepenne aOCOTIOTHOMN BIAXKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomMemeHnuun". Mamepenue
Kod(ppuImeHTa moBEpXHOCTHOTO
HATSKSHUS

but6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

@u3NYeCcKUil IPAKTUKYM 110 TEME
"HabmnroeHue npeBpaiieHus SHEpTun
3apsKEHHOI0 KOHJIEHCATOPa B SHEPTUIO
W3JIyYEHHS CBETOaMOA" WU
"N3y4yeHue npoTekaHus TOKa B LIETIH,
CoZIepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHOCTH
MOTEHINAJIOB (HANpPSHKEHUS ) IPH
MIOCJIEI0BATEILHOM COEIUHEHUN
KOHJIEHCaTOpoB"

but6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

®uU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue cMEIaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COEIMHEHMS PE3UCTOPOB" NN
"H3MepeHue yaenbHOTO COPOTUBIICHUS
npoBogHUKOB" win "MccnenoBanue
3aBUCHMOCTH CHUJIBI TOKA OT
HanpsHKEHUs U1 JTaMITbl HAKaTuBaHUS"

Du3NYECKU IPAKTUKYM 110 TEME
"HaGmronenune snextponusa" uim
"N3mepenue 3apsiia OJHOBAICHTHOTO
noHa" unu "HccnenoBanue

but6mmoreka [IOK

160
3aBUCHMOCTH CONIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOpA OT TEMIIEPATYyphl" WiIn
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepUCTUKH auoaa”
PesepsuEblil ypok. O0001IIEHE U
P P . but6mmoreka [IOK
161 cucTeMaTH3alis 3HaHUH 10 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepsuElil ypokx. O0001IIEHNE U
162 CI/ICTIe)MaTmZp WS 3HAHUH 110 TEME buGnnorexa [IOK
" " . https://m.edsoo.ru/3149956b
Junamuka
PesepBubiil ypok. O000IIEHHE U
163 CPICTEMﬁ.TI/BZEI/ISI 3HAHUH 110 TEME bubnnorexa [IOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJ0To Tena
PesepBubiil ypok. O000IIEHHE U
164 CI/ICTEM8.TI/I3ZEI/ISI 3HAHUH 110 TEME bubmmorexa [OK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbI COXpaHEHUs! B MEXAHUKE
PeseprubIil ypok. O600611eHIE 1
165 CHCTEMAaTHU3alMs 3HAHUH 110 TEME bubnuoteka [JOK

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKON
teopun"

https://m.edsoo.ru/de148976




PesepBHeIit ypok. O600ICHHE 1

. bubmuoreka [{OK
166 cucTeMaTH3alis 3HaHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TenaoBbie MalIMHbI"
PesepBHeIit ypok. O600ICHHE 1
167 CHCTEMAaTHU3alMs 3HAaHUH 110 TeMe ) bubmunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBble epexo b
PesepBusblil ypok. O0001IEHIE U
168 CI/ICTI;MaTI/BZp Ut 3HaHI/IFIILI 10 TEME 1 bubmmorexa [OK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpruYecKoe moiie
PesepBurblii ypok. O0001IEHIE U
169 CI/ICTIe)MaTmZp nst 3HaHI/117IIu 110 TeEME 1 bubmmorexa IOK
" Ij . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIN PTEKTPHUUECKUN TOK
PesepBublii ypok. O0001IEHIE U
170 CI/ICTIe)MaTmZp nst 3HaHI/117IIu o teMe "Toxu 1 bubmorexa LOK
H | https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcbl
BsaunMoelicTBUE ITOCTOSHHBIX
1 MAarHuTOB U TPOBOAHUKOB C TOKOM 1 bubmorexa OK
POBOA ) https://m.edsoo.ru/487a8593
MarnutHoe none. ['unoreza Ammnepa
Bektop MaruuTHO# UH, 15048
2 [Tpun plxm Cyneprno3u EZK l\j[laFHI/ITHBIX 1 bubmorexa [IOK
P \,H yrep 1 . https://m.edsoo.ru/4clabccb
nosiell. JINHUU MarHuTHOW MHIYKIIMH
3 MarauTtHoe 1nose NpoBOJHUKA C ) Bubmuotexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U ) bu6nuorexa [IOK
MOZYJIb https://m.edso0.ru/26d9¢c5ba
but6mmoreka [IOK
5 Pemenue 3ana 1
HICHHE saat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bu6nuoreka [JOK
DNEeKTPOU3MEPUTETbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHHE U
. MOAYJb. J[BHKEHUE 3apsSKEHHON | bubmmoreka [JOK
YacTUIIBI B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noie
bubmunoreka LIOK
8 Pemenue 3ana 1
HICHHE Sanat https://m.edsoo0.ru/504e98c7
bu6 OK
9 Pa6ota cunel Jlopeniia 1 nonmotexa I1

https://m.edsoo.ru/d518bedb




bubmunoreka LIOK

10 Pemenne sanay https://m.eds00.ru/93617bd9
M eIeCTBeE.
. (DarHI/ITHoe T10JIC B BEILIECTB BuGmorexa LOK
CPPOMATHCTHIH, Tapa- 1 https://m.eds00.ru/30ff9608
JHaMarHeTUKU
0] iCTBa
, CHOBHEIC CBOI/ICTBH BuGmorexa LOK
beppomarnernkos. Ipumenenue https://m.eds00.ru/0b58190a
(dheppoMarHeTUKOB
13 Pemenue 3agad mo reme "MarautHoe bubnuoteka [JOK
mmojie" https://m.edso0.ru/5b55¢307
14 Pemenne 3agau mo teme "MarautHoe bubnuoteka [JOK
mose" https://m.edsoo.ru/41c4ae8a
A a oM
g BIICHUC C-)JIIE_)IKTpOM THUTHOMH ) BuGmmorexa LIOK
HHAYKIHH. LIOTOK BEKTOPa MATHUTHOU https://m.edsoo.ru/b3efalcl
WHIYKIUU
bubmunoreka LIOK
16 INC munyKun https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU bubmmoreka [JOK
Qapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpuueckoe nose. Toku bu6nuorexa [IOK
dyko https://m.edsoo.ru/15abe140
19 O/JIC uHAYKIMY B ABUKYIIAXCS bubmunoreka LIOK
MMPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 p bubmuoreka [IOK
CILICHHE 3a]1ad https://m.edsoo.ru/4dfda618
bubmunoreka LIOK
21 Hpaguo Jlexna https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymika bubmuoteka [JOK




HWHAYKTHUBHOCTHU B ICTIU MMOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SBnenue camonnaykuuu. JJC bubnuoteka [JOK
CaMOUHIYKLIAU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOT'O TMOJIsI KATYLIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE ToJie https://m.edsoo.ru/b3cOad11
bubmunoreka LIOK
25 Pemenue 3ama
HHCHHE 3alat https://m.edsoo.ru/88169d2b
26 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [{OK
3HaHUM MO Teme "DNeKTpoauHamMuKa" https://m.edsoo.ru/76484025
7 KonrponsHas pabora o Teme bubnuorexa [IOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KoneobarensHas cucrema. CBOOOIHEIE
28 KkosaeOanust. 'apmoHnueckue bubmmorexa IOK
-Lap https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 KunemaTnueckoe 1 nTMHaMHA4YECKOE bubmuoreka [IOK
oITMcaHue KoiedaTebHbIX ABIKEHUN https://m.edso00.ru/87¢e9498
DHepreTuieckoe onucanue. BeiBos
IMHAMHYECKOI'0 OIMHUCAHUSA
30 rapMOHHYECKHUX KOJICOaHUN U3 UX bubmorexa LOK
p https://m.eds00.ru/e3¢99692
SHEPTEeTUUYECKOTO0 U KHHEMATHIECKOTO
OIMMCAHUS
bubmunoreka LIOK
31 Ammnuryna u ¢asa KkojreOaHui
ynau https://m.edsoo.ru/7a0c439a
[lepron u yacToTa KOJICOAHHIA.
1 [Tepnoa ManmbIx cBOOOTHBIX bubmunoreka LIOK

KOJIeOaHMUIT MaTEMaTHIECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.eds00.ru/e0399319




KoJIeOaHUN TPYKUHHOTO MasgTHUKA

13 3aTyxaromue KojaeOaHusl. bu6nuoreka [JOK
BremnyxkaeHnsie koneOanus. Pezonanc https://m.edsoo.ru/72¢93d09
but6mmoreka [IOK
34 A §)
BTOKOJIChanHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemntenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
Vpok-koH(Dpepernus "MexaHnueckue
36 Kfne(iaHH;b BpM ;)IKaJ'II)HI)IX buGnnorexa [IOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHIE U CUCTEMATHU3ALIMS
37 3HAHUH 110 TeMe "MexaHu4ecKue buGnnorexa LIOK
. https://m.edsoo.ru/eb84182f
Koae0aHust
18 DIEeKTPOMArHUTHBIE KOJICOAHMUS. bu6nuoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna TomcoHa. CBsI3b aMITUTY/IbI
39 3apsIa KOHAeHcaTopa ¢ aMIINTYIOMI bubmmorexa [OK
A A p A https://m.edso0.ru/093{9afl
CHWJIBI TOKA B KOJIEOATEIHHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmmoreka [JOK
HJIeaTbHOM KOJIE0AaTEeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromume 3IEKTPOMArHuTHEIE
41 Kon}géaml; Bremn peHHHe bubmmorexa [OK
’ yra https://m.edso0o.ru/5¢668619
ANIEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsbiii Tok. Pe3uctop u
42 KOHJICHCATOP B LICIH IIEPEMEHHOI'O bubmmorexa IOK
A p B P https://m.edsoo.ru/84836152
TOKa
43 Katyiika HHIYKTUBHOCTH B LIETTH but6mmoreka [IOK




IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3akon OMa 1S SJIEKTPUUYECKOM 1enn

but6mmoreka [IOK

44
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MouHOCTh NEPEMEHHOTO TOKA.
45 AMIIIMTYIHOE U IEUCTBYIOIIEE bubmorexa LHOK
e n yrom https://m.edsoo.ru/lcac6becdc
3HAYECHHE CUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON IIETTH bubmorexa LOK
p I https://m.eds00.ru/087506df
but6mmoreka [IOK
47 P
CILICHHE 3a]1ad https://m.edsoo.ru/al6836a4
W neanpHbIif TpaHChOpPMATOP.
48 HHOI/ISBO CTBE ne(l)e paqa I/Ip bubmorexa LOK
P a - Tepedt " https://m.edsoo.ru/f97418ae
moTpeOIeHNE AIEKTPHUIECKON SHEPT U
DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE DIIEKTPOSHEPTUU.
49 Kp JIBT z I/Icnonmofaﬁmp bubmorexa LOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HU
bubmunoreka LIOK
50 P
CILICHHE 3312 https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
51 P
CILICHHE 3312 https://m.edsoo.ru/7cab5918
O06001IeHEe U CUCTEMAaTU3ALIHS
52 3HAHUH 110 TeMe "DJIEKTPOMarHUTHEIC bubmmorexa [OK
" p https://m.edsoo.ru/401024a9
Kose0anus
53 MexaHN4YeCKHE BOJTHBI. bubmuoreka [IOK
XapaKTEepUCTUKUA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CaoiicTBa MEXaHUYECKUX BOJIH bubmuoreka [IOK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa LIOK
yK. AapaKtep K https://m.edsoo.ru/138b6109
56 Wndpa3Byk u ynprpassyk. lllymoBoe bubmmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.eds00.ru/7380038f
bubmunoreka LIOK
57 P
ClieHHe satat https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBIE BOJHBI. bubmmoreka [JOK
N3nydeHnne 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHeprust ANEKTPOMATHUTHBIX BOJIH. bu6nuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3IeKTPOMarHUTHBIX Bubmmorexa [IOK
P P https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[TpuHIHIBI paguOCBsI3U U
61 TeJIeBUIeHNA. Pagromokanus. bubmunoreka LIOK
DJIEKTPOMArHuTHOE 3arps3HEHUE https://m.eds00.ru/9196{18
OKpY>KaloIlen cpeibl
6 KonrponsHas pabora o Teme Bbu6muotexa [JOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSAMOIUHEIHOTO bu6nuoreka [IOK
pacupoCTpaHEeHUs CBETa https://m.edsoo.ru/f9566406
Pemienue 3aga4 Ha npuMEHEHUE
64 3aKOHa IPSIMOJINHEWHOTO Bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrnpocTpaHEHHs CBETa
65 Otpaxenue ceera. [lnockoe 3epkaio. bu6muotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomiienue cBeTa. AGCOMIOTHEIN U bubmmoreka [JOK




OTHOCHUTEIBHBIN ITI0KA3aTeNlb
npenomiieHus. [loaHoe BHyTpeHHee
oTpaxkeHue. [IpenenpHbIii yroa
MIOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npuMeHEHUE

bubmunoreka LIOK

67
3aKOHOB OTPAXEHUS U MPEIOMIICHUS hitps://m.cdsoo.ru/49d830a9
CcBeTa
Xop ydent B mpusMme. Jlucnepcus
N but6mmoreka [IOK
68 cBera. CloKHBII cocTaB 0€JIoro CBera.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3zpl. @OKYyCHOE PacCTOSTHUE U bu6nuoreka [JOK
ONITHYECKAas CHjia JIUH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n300paxxeHuil B TMH3aX U bubmmoreka [JOK
HUX CUCTEMAaX. YBEJINYECHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
71 n300paXeHUH, ITOJTYYaEMBIX C bubmorexa HOK
P ’ ya https://m.edsoo.ru/5a86809
IIOMOIIIBIO JIMH3
72 I'nma3 kak onTuueckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 o I/IMGHI/IMOIC[TI/I re(I))MI[eT NUECKOU bubmorexa HOK
p p https://m.edsoo.ru/cd174al0
OIITHUKH
74 CKopocTh CBETa U METO/IBI €€ bu6nuoreka [JOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
75 CcIepcus cBeTa
Aucnepens ceet https://m.edsoo.ru/lel6¢cbe
76 HNutepdepennus cBeta bubmmorexa LOK

https://m.edsoo.ru/5fc0c638




KorepeHTHble HCTOYHUKU. Y CIIOBHS

77 HaOII0ICHUSI MAKCUMYMOB H bubmmorexa [OK
https://m.edsoo.ru/c6416d48
MHHUMYMOB
bubmunoreka LIOK
78 Pewenne sanaq https://m.edsofru/306lde2b
bubmunoreka LIOK
& Tpmvenerie marepdepenun https://m.edsofm/668€db08
bubmunoreka LIOK
80 Jlngpaxuns cera https://m.edsoclfru/ 12ed04b5
21 Hudpakmmonnas pemérka. Y cioBue bubmmoreka [JOK
HaOJII0/ICHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bub6munoreka LIOK
82 Pemenue sanay https://m.edsofm/d5804l la
23 ITonepeyHOCTh CBETOBBIX BOJIH. bu6muotexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
bub6munoreka LIOK
84 Pemenue 3ana4 https://m.edsofm/056c8158
85 CBeToBbIC ABJICHUS B IPUPOJIE buomroreia LIOK
https://m.eds00.ru/0b36363d
26 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHu# 1Mo treme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonrponsHas pabora o Teme bu6nuorexa [IOK
«Onrukay» https://m.edsoo.ru/82315dd4
['panubl TPUMEHUMOCTH
28 KJIaCCHYECKON MEXaHUKH. 3aKOHBI bubnuoteka [JOK
BIIEKTPOJVHAMUAKH U TTPUHIIUTI https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuoteka [JOK




OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05¢cb

[IpocTpaHcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoGpazoBanus Jlopenua.
YcnoBue NpUYUHHOCTH.

but6mmoreka [IOK

90
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenJieHne BpPEMEHH U COKpaIleHUE
TUTHHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN bu6nuoreka [JOK
YaCTULIbI https://m.edsoo.ru/853a64fc
CBs3b Macchl € SHEpTUEH 1
92 HMITYJIbCOM PEIISITUBHCTCKOM YaCTHIIBI bubmorexa HOK
Y P HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBeCcHOE TEIIIOBOE M3ITyUCHUE bubmorexa HOK
yi https://m.edsoo.ru/f54035a5
but6mmoreka [IOK
o4 3aKo cmemenns Buna https://m.edsoo.ru/1c5{f752
95 I'umotesa M. Ilimanka o kBaHTax. bubmuoteka [JOK
®oTOHEI https://m.edsoo.ru/a5ffa218
bubmunoreka LIOK
96 C)
HCPTHS M MMITYTIEC (oToma https://m.edsoo.ru/7fb307ec
97 dororpdext. OnbiTer A. T'. bubmmoreka [JOK
CroneroBa. 3akoHbl hoTodPdekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DitHmTeHa 1715
98 dororddekra. "Kpacnas rpanumna" bubmorexa [IOK
- P pati https://m.edsoo.ru/01ef4556
dhoTodrddexra
99 Hasnenue ceera. Onbith [1. H. bubnuoreka [JOK
JleGenena https://m.edso0.ru/64b4f966
100 BoiHOBEIE CBOIICTBA YaCTHII but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bomnnsl e bpoins. /[nuHa BOHBI 1€

101 Bpoiins u pazmepst obmactu bubmmorexa LIOK
p p P . https://m.edsoo.ru/5df8bafl
JIOKAJU3AINH IBYOKYIICHCS YaCTHIIBI
102 KopnyckysipHO-BOJIHOBOM yanu3m bubmorexa [IOK
PHYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha bubmuotexa [JOK
KpUcCTajuiax https://m.edsoo.ru/30dbal8c
Cnenuduka n3amMepeHuil B MUKPOMHUPE.
104 Coojﬂfmeﬂnﬂ Hezn e eHéHH(E)CTepr Bubmmorexa [IOK
. e https://m.edso00.ru/65783dec
Ieiizenbepra
but6mmoreka [IOK
105 Pemerne rpaguueciux sanas https://m.edso0.ru/e70195bd
" but6mmoreka [IOK
1 P
06 CHICHHC PACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KonrtponsHas pabora o remam: BuG 110K
noIMoTeKa
1 " T " "K -
07 OCHOBH‘,C 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3m
OMBITHI IO UCCIIETIOBAHUIO CTPOCHUS
108 atoma. [InmanerapHas mozens aroma bubmorexa OK
. P A https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 Hoctynarsi bopa https://m.edsoo.ru/404dfa9a
110 Bupsl cnektpoB. CriekTp ypoBHEM bu6nuoreka [JOK
SHEPTUU aTOMa BOJIOPOJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKIEHHOE bu6muotexa [JOK
HA3ITYYEHHUE CBETA https://m.edso0o.ru/f945d85¢
112 Jlazep Bbu6muotexa [JOK




https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens sapa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoe 4ucio aapa. M3oromsl.
PagnoakTuBHOCTE

bubmunoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KUBBIE
opranu3msbl. Jlozumerpust

bubmunoreka LIOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. JledhekT macchl siipa.
Snepubie peakuuu. AnepHbie
peaxTopsl. [IpoGiemMs! yrpaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCMIEKThI Pa3BUTH
SIEPHOM SHEPreTUKH

bubmunoreka LIOK
https://m.edsoo.ru/ff1758d0

116

Merto/ibl perucTpaiuu u
WCCIIEIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
baprionbl, ME30HBI U JICNTOHBI.
IIpencrasnenne o CtanaapTHOU
MOJICIIN. KBapK-FJIIOOHHaSI MOJICJIb
aZpOHOB

but6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®wusuka 3a npeaenamMmu CTaHIapTHOU
Mojaenu. TéMHas matepust U TEMHas
sHeprus. EnuncTBO pusnueckon
KapTUHBI MUpa

but6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

Dransl pa3BUTHS ACTPOHOMUHU.

but6mmoreka [IOK




3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMeHUMOCTh 3aKOHOB (PU3UKU JISI
00BSICHEHUS IPUPOJIBI KOCMUYECKHX

but6mmoreka [IOK

119
00BEKTOB. MeTOIbl aCTPOHOMUYECKHX https://m.edsoo.ru/39c44028
HUCCIICIOBAHUH
CoBpeMEHHbIE ONITUYECKUE
but6mmoreka [IOK
120 TEJIECKOIbI, PAIMOTEIIECKOTBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(]epHast aCTpOHOMUS
Bupn 38é3nHoro He6a. Co3Besnus,
121 SIpKHE 3BE3/BI, INIAHETHI, HX BHANMOE bubmorexa LOK
P AL, ’ a https://m.edsoo.ru/aac588eb
NIBIOKEHHE
Conneuynas cucrema. CoJrHIIE.
122 ConHedHas akTUBHOCTh. ICTOYHHUK bubmmorexa [IOK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3bI, NX OCHOBHBIE
123 XapakTepuCcTuku. Jnarpamma Bubmmorexa [IOK
| PActep . P | https://m.edsoo.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3abI IIIaBHOH IIOCIEN0BATEILHOCTH bubmmorexa [OK
https://m.edsoo.ru/b3cb766¢
BuyrtpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHBIE PEACTABIEHUS O bu6nuorexa [IOK
MPOUCXOKACHUH U 3BoJonK CoJlHLIa https://m.edsoo.ru/d09da494
M 3BE3]1. ITalbl )KU3HU 3BE3]T
Muneunsiit [Iyte — Hama [Manaktuka.
126 Tumne! ranaktuk. YépHble OBIPHI B bubmmorexa IOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
s,Ipax rajJakTHK
127 Bcenennas. Pacuiupenne Beenennoid. bu6nuoreka [JOK

3akon Xa66ma. Teopus bosmbmoro

https://m.edsoo.ru/3dbdf0d2




B3pbIBA. PenukToBoe HU3JTyUYCHUC

128

MacmrabHas cTpykrypa Beenennoii.
Meraranaktuka

but6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo6iieMbl aCTpOHOMUU

but6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

®uU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye MarHUTHOT'O ITOJIA
IMOCTOSIHHBIX MarHUTOB' WIIH
"WccmenoBanue CBOMCTB
dbeppomMaraHeTUKoB" UIN
"HccnegoBanue QeldCTBUS
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

but6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

@u3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiibl TOKa'" UIIn
"OnpeneneHne MarHUTHOM MHIYKIIUKA
Ha OCHOBE U3MEpPEeHUs CUIIbl AMriepa"

bubmunoreka LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHne HAYKIIUA BUXPEBOTO
MardHMTHOTO MOJIs"

https://m.edsoo.ru/c36658da

133

@u3NUeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonnaykiuu'" nwin "Coopka Moenn
3JIEKTPOMArHUTHOTO TeHepaTopa"

bubmunoreka LIOK
https://m.edsoo.ru/b8fb6391

134

@u3NUeCKUil IPAKTUKYM 110 TEME

bubmunoreka LIOK




"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHU HUTSIHOTO U MPY>KUHHOTO
MasiITHUKOB"

https://m.edsoo.ru/5d159d35

135

Du3NUeCcKUil IPAKTUKYM 110 TEME
"[IpeobpazoBaHme YHEPTUU B
IPYXKUHHOM MasiTHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/a28026bd

136

OuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepe3 MOoCJIeA0BaTeNIbHO COSMHEHHBIC
KOHJIEHCATOp, KaTyLIKy U pe3ucTop"”
win "HccnenoBanne paboTs
MCTOYHUKOB CBETA B LIETH
MepEeMEHHOro Toka"

bubmunoreka LIOK
https://m.eds00.ru/89dc2d90

137

@u3NYeCKUil IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU
BOJIHBI"

bubmunoreka LIOK
https://m.edsoo.ru/b100661a

138

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mMepeHue noka3aTelis IpeaoMICHUs
crekna" unu "llonyuenue
M300pakeHMs B CUCTEME U3 TIIOCKOTO
3epKayia v JUH3bI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSTHUS
paccenBarOIUX JUH3"

bubmunoreka LIOK
https://m.edsoo.ru/b879{b3f

140

Du3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




UHTEepEPEHIINH U TOSIPU3ALIH
ceera"

141

Du3NUeCKUil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YaCTHULL (T10
doTorpadusiM TPEKOB 3apSKEHHBIX
YaCTHI] B MArHUTHOM 110J1e)"

bubmunoreka LIOK
https://m.edso0.ru/63756¢47

142

Du3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHol [1nanka Ha
ocHoBe uccnenaoBanus porodrpdexra"
unu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspKeHus"

bubmunoreka LIOK
https://m.edsoo.ru/eb916£82

143

@u3NYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOT0 aTOMapHOI0 BOOPOAA
Y U3MEpPEeHHE MOoCTOsTHHON Prundepra"

bubmunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

@u3nYeCcKUil IPAKTUKYM I10 TEME
"HccnenoBanue paaoakTUBHOIO
¢doHa c ucnoab30BaHUEM J103UMeETpa"
win "M3ydenue nornomuienus o6era-
YaCTHUIl ATIOMUHHUEM"

bubmunoreka LIOK
https://m.edsoo.ru/c3dabebe

145

@u3NYeCKUil IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN IS OTIPEICIICHHS
MOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bubmunoreka LIOK
https://m.edsoo.ru/1072021e




co3Be3ausi CeBepHOro MoJyIapus u
spkue 3BE3761" win "HabmroneHus B
teneckon JIyHbl, TIJIaHEeT, TYMAHHOCTEHN
U 3BE3QHBIX CKOILICHUN"

O06o00mieHne 1 cucTeMaTU3aus
3HaHuil. Ponb GU3MKK 1 aCTPOHOMHH B

N . bubmunoreka LIOK
146 SKOHOMHYECKOM, TEXHOJIOTHUECKOM, 1
. N https://m.edsoo.ru/ad6ddeed
COIMAIBHON U ATHYECKOM chepax
NEeATeIIbHOCTH YEIOBEKA
O060011IeHNE U CHCTEMATH3aLIH
147 3Hanuil. Posib 1 MecTo ¢pusuku u bubmuotexa [JOK
aACTPOHOMHUHU B COBPEMEHHOW HAy4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O06o001IeHNE U CHCTEMATH3ALIH
3HaHuil. Pone ¢pusmyueckoi Teopun B
OPMHUPOBAHHUH MPEACTABICHUM O
148 inls)nqepcxoﬁ KapTEIHe MHpa, MECTO buomorexa [IOK
N ’ https://m.edsoo.ru/e7d400f4
(hU3UYECKOI KapTUHBI MUPaA B 00IIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUA O IPUPOIE
149 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHui 1Mo teme "Kunemaruka' https://m.edsoo.ru/b032fc4b
150 O06o001IeHNEe U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHui 1mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001IeHrE U CHUCTEMAaTU3 AN but6mmoreka [IOK
3HaHui mo teme "Iunamuka" https://m.edsoo.ru/2dfbafe5
O0o001IeHNE U CHCTEMATH3ALIHS Bt LOK
3 nOIMoTEKA
152 3HaHui o Teme "CTaThka TBEpI0ro

Tena"

https://m.edsoo.ru/3cca482¢




O06001IEHYE ¥ CUCTEMATU3 AU

bubnunoreka LIOK

153 3HAHUH 110 TeMe "3aKOHBI COXPaHEHUS
" p https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O00011IeHIE U CUCTEMATHU3ALIIS Bt LOK
5 nOIHnoTEKA
154 3HaHu# 110 Teme "OCHOBEI httos://m.ed Jedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KUHETUYECKON TEOpUH"
O06001IeHrE U CUCTEMAaTU3 AU Eub 1OK
. HOIHOTEKA
155 3HaHUM 10 TeMe "TepMoauHaMUKa.
T | https://m.edsoo.ru/c63f7c10
€IUIOBBIE MAIIUHEL
O06001IeHrE U CHUCTEMAaTU3 AN
156 3HaHUi 1Mo TeMme "ArperaTHble bu6nuoreka [JOK
coctosguud Benlectna. ®a3zoBrle https://m.edsoo.ru/1d36b5b1
nepexonr"
O06001IeHrE U CUCTEMAaTU3ALIHS BuG 1IOK
3 nOIHnoTEKA
157 3HAHUM 1O TeMe "DNEKTPUIECKOe
" https://m.edsoo.ru/3bf0det9
noJie
O00011IeHIE U CUCTEMATHU3ALIMS Bt LOK
. . HOIHoTEKA
158 3HaHUH 110 Teme "TlocToSTHHBIN
B " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUIN TOK
O00011IeHIE U CUCTEMATHU3ALIMS Bt LOK
5 nOIHnoTEKA
159 3HaHUU 110 TeMe "TOKU B pa3InUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHEe U CUCTEMAaTU3 AU but6mmoreka [IOK
3HAaHUH 110 Teme "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PeseprubIil ypok. O600611eHIE 1
. bubmmoreka [JOK
161 cucTeMaTH3alis 3HaHUH 10 TEME ' s
"yeKT " https://m.eds00.ru/053¢2248
pOMarHuTHast UHYKITUS
162 PezepBHblit ypok. O0o01IeHNE U bu6muotexa [JOK




cucreMaTrmni3anuia 3HaHHﬁ I10 TCMC
"Mexannyeckue Koinedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600ICHHE 1

163 CHUCTEMATHU3AaINs 3HAHUH 10 TEME bubmmorexa [OK
"y " https://m.edsoo.ru/5¢2bb83d
JEKTPOMAarHUTHBIE KOJICOaHUS
PeseprubIil ypok. O600611eHIE 1
164 CHCTEMaTH3allMsl 3HaHUH 110 TeMe bubnuoteka [JOK
"MexaHUUYEeCKUE U 3JIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBubIil ypok. O60011eHIE 1
. bubnuoreka [JOK
165 cucTeMaTH3alis 3HaHUH 10 TEME httos://m.ed 1 152ad1603
ps://m.edsoo.ru/52a
"Ontuka"
PeseprubIil ypok. O60011eHIE 1
. bubmmoreka [JOK
166 cucTeMaTH3alis 3HaHUH 110 TEME httos://m.ed s /Sbeclc6s
ps://m.edsoo.ru/Sbeclc
"OcuoBrel CTO"
PesepBHeIit ypok. O600ICHHE 1
. bubmmoreka [JOK
167 CHUCTEMATHU3aINs 3HAHUH 10 TEME httos://m.ed s H7059d38
. ps://m.edsoo.ru/f7c
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBHeIit ypok. O600ICHHE 1
. bubnuotexa [JOK
168 CHUCTEMATHU3AaINs 3HAHUH 10 TEME httos://m.ed 1 1£511654
ps://m.edsoo.ru.
"®duszuka aroma"
PeseprubIil ypok. O600611eHIE 1
169 CHCTEMaTHU3allksl 3HAaHUH 110 TeMe bubnuoteka [JOK
"®u3uKa aTOMHOTO Si7pa U https://m.edsoo.ru/905¢5¢ce0
3JIeMEHTapHbBIX YacTUIl"
PeseprubIil ypok. O600611eHIE 1
. bubnuoteka [JOK
170 cucTeMaTH3alis 3HaHUH 10 TEME 1

"DnemeHTs! acTpouzuku"

https://m.edsoo.ru/2bffb94c¢




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

170

16







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTara

10.1

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBATh HAa MpPUMeEpPaxX pojib U MecTO (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON NEATEIIbHOCTH JIHOIEH

10.2

Y4uThIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKUX MOJIEICH:
MaTepHagbHas TOUKa, MHepIHaIbHas CUCTEMa OTCUYETa, aOCOIOTHO TBEPOE
TEJI0, UACAIBHBIN Ia3; MOACIIA CTPOCHUS I'a30B, KUJKOCTEH U TBEPABIX Tell,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — IPU pelIeHUH (PU3NYECKUX 33134

10.3

PacnioznaBate pusmdeckue siBiieHus (IPOIECCH) U OOBSICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETHYECKOH TEOpUU  CTPOCHUS
BEIIECTBA M DJIGKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OPSIMOJIMHEHOE JBUKCHHE, CBOOOJHOE TMAaJIEHUE TeJ, JBHKCHHE TI0
OKPY>KHOCTH, HWHEpIUsA, B3auMojeiicTBue ten; nuddys3us, OpoyHOBCKOE
NBUKEHHE, CTPOCHHE >KMJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIXACHHWM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHE,
KOHJCHCAllUs, IJIaBJICHHEe, KPUCTAUIU3allHsl, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBIIICHHUE IaBIICHUS Ta3a P €ro HarpeBaHUHU B 3aKPBITOM COCY/IE, CBSI3b
MEXIy TapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIECcax; dIEKTPHU3AIUS Tell,
B3aMMO/JICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIOJb3YsI (GU3NUYECKUE BEITUYUHBIL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMIYJIbC TeNa, KUHETHUYECKas DSHEprus, IOTEHLUalbHAas DSHEprus,
MexaHu4deckass paboTa, MexaHW4yecKas MOLIHOCTb, NpPU ONHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3NUECKUN CMBICT HCIOJIb3YyEMBIX BEIMYMH, MX
0003HAueHHUsI W EIMHUIBI, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIIUE ITAHHYIO
(U3NUECKyIO BETUUUHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEILIOBELIE SIBJICHHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCJIMYHMHBI: OTABJICHUC ra3a, TCMIICpaTypa, CpCaAHAA
KHHETHUYCCKAaAa OHCPTHUA Xa0THUYCCKOI'0 ABHUKCHU S MOJICKYII,
CpCAHCKBaApATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYECTBO TCIIJIIOTHI,
BHYTPECHHSISI dHEprus, padbora raza, KOAIG(HUIIMEHT MOJIE3HOTO JEHCTBUSA
TETUIOBOTO JBHUTATENS; TIPU OIMCAHWU MPABUIBHO TPAKTOBATH (U3NUCCKHUI
CMBICJT HCIOJB3YEMbIX BEJIHYWH, UX OOO3HAYCHHS W CIAMHHUIIBI, HAXOJWUTh
(GOpMyIbI, CBS3BIBAIOIINE MAaHHYIO (U3UYECKYIO BEIUYHUHY C JAPYTHMH
BCIIMYNHaAM

10.6

OnwuceiBaTh ~ M3y4YCHHBIC  DJEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJICKTPUYECKUE SBJCHUS (IIPOIECCHI), UCIONB3Ysl (U3HUECKUE BEITUYUHBI:




ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHLIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMHCAHUU MPAaBUIBLHO TPAKTOBATh
(bu3nYECKU CMBICI HCTIONb3YEMbIX BEIMUYUH, UX 0003HAYCHUS U €AHHMUIIbI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3HUECKYIO BEJIUYHHY C
JPYTMMH BETUYMHAMHU

10.7

aHaTU3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHHS, UCIIONb3YS (PU3NUEcKue
3aKOHbl M MPHUHIUIBL: 3aKOH BceMupHOro Ttsarotenus, I, II u III 3akonbl
HrloTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW HHEpruH, 3aKOH COXPAaHEHUS
UMIyJIbCa, MPUHLUI CYNEPHO3UIUU CHJI, NPHUHLUI PaBHONpPABUS
MHEPLUUATIbHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIAHEW KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C abCONIOTHOW TeMIepaTypow,
NEepBBIA  3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPAHEHUS DSIEKTPHUECKOTO
3apsiga, 3akoH KynoHa; mpu 3TOM pasznuyarh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €r0 MAaTeMaTHYECKOE BBIPAKECHHE W YCIIOBUS (TpaHHUIIbI, 00IaCTH)
NPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLMIBI JEHCTBUS MAaIlWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pasiauyaTh YCJIOBUS HUX  0€30MacHOro
UCIIOJIb30BaHNUs B [IOBCEIHEBHOW KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHNI0 (U3NYECKHUX SIBICHUA U
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA; IIPU ITOM
dbopmynupoBarh npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYI0BaHUS, TPOBOIUTE OIBIT
1 GOPMYIUPOBATH BBHIBOJIBI

10.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEJIUYMH;
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKHU IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (H3MYECKMMH  BEIMYMHAMH  C
UCTIONIb30BAaHUEM TPSIMBIX W3MEPEHHH; TpPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yiabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKuX BETUYMH B BUAE TaOnui W TpaduKoB, JenaTb BBIBOJBI IO
pe3yabTaTaM HccaeI0OBaHUS

10.12

Cobmronats paBuiia 6€301MacHOTO TPyAA MPH MPOBEICHUH HCCIICOBaHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM |
MPOCKTHOHN ACATEIBHOCTH C UCIOJIb30BAaHHEM W3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 0O0PYIOBAHHUS

10.13

Pemarte pacuérHble 3amaud ¢ SBHO 3aJaHHON (HU3UYECKON MOJIENBIO,
UCIIONB3Ys (PU3HUYECKUE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (HPU3UYECKYIO MOJIEINb, BBIICTATh (PU3HMUYECKUE BETUUUHBI
u GoOpMyJbl, HEOOXOAMMBIE ISl €€ pEHICHUs, MPOBOIAUTH PACUETHI H
OILICHHUBATH pea.HBHOCTB HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMHBI

10.14

Pemarp KauecCTBEHHbBIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PACCYKJIEHUH C OMOpOoH Ha H3yYCHHbIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (bHBH‘-IGCKI/Ie SIBJICHHUA

10.15

Hcnonb3oBaTe  IpU  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpETallid ¥ TPEACTaBICHUS Y4eOHOW U HAayYHO-NOMYJISPHON
uHpOpMaLMK, TONYYCHHOM U3 pa3iMYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJTM3UPOBATh MOJTy4yaeMyl0 HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Ppa3BUTHE HAyKH, OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIET0O MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcmonp30BaTh TeOpeTHYEeCKHEe 3HAHUS N0 (PU3HMKE B IMMOBCEIHEBHOW JKU3HU
s obOecrieueHrss 0€30MMAaCHOCTH TpU  oOpamieHuu ¢ npubopamu U
TEXHUYECKHUMHU YCTPOMCTBaMH, IUISI COXPAHEHUS 3A0POBBS M COOIIOIACHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHS B OKPY>KaIOIIEeH cpefe

10.18

PaGoTtate B rpymme C BBIMOJTHEHHWEM pPAa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIBLHO PACHPEACISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYalHsSX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXJIOTO M3 YYAaCTHUKOB TPYNIBI B peIICHUE
paccmaTpuBaeMoil mpoOIeMbl

11 KJTACC

Kon
NpoBepsieMoOro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBanus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW MEATEIBbHOCTU JIOACH, IEIOCTHOCTh M
€IUHCTBO (PM3MYECKON KapTHHBI MUPa

11.2

Y4uuThIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKHX MOJIENCH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaTOMa, HYKJIOHHAs
MO/JIeNIb aTOMHOT'0 Si/ipa MPH peleHN: (PrU3nYecKux 3aaa4y

11.3

Pacno3naBate ¢usndeckue siBjaeHUs (IPOLECCH) U OOBACHATH HX HA OCHOBE
3aKOHOB JJICKTPOAMHAMUKM ¥ KBAaHTOBOW (DU3UKHU: dJIEKTpUUYECKas
MMpOBOAUMOCTD, TCIIJIOBOC, CBCTOBOC, XUMHUYCCKOC, MArHUTHOC HeﬁCTBHH
TOKa, B3aHMO,Z[eI>'ICTBI/Ie MAariuToOB, 3JICKTPOMAarHuTHas WHAYKIUA, HeﬁCTBHG
MarHuTHOTO TIOJISI HAa TMPOBOJHUK C TOKOM M JBHXKYIIMWCS 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOaHUs " BOJTHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTPaKEHHE, NpeIoMIICHUuE, WHTephEepeHIs,
TUQpakus U TOJSPH3AINS CBETa, AUCIEPCUS CBETa, (POTOIICKTPUICCKUN
apdext (Ppororddexr), cBeTOBOE NMaBiieHWE, BOZHUKHOBEHUE JIMHEHUATOTO
CIeKTpa  aroMa  BOJOpPOAA,  E€CTECTBEHHass W  HMCKYCCTBEHHas




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BEIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAMMOCTh pAa3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBIEHHUS  (IIPOLECCHI), HCIONB3YS  (PU3UUECKUe
BEJIMUMHBI: AIEKTPUUYECKUN 3aps]], CHUJIa TOKA, SJEKTPUUECKOE HANPSDKEHNUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, MHIAYKIUS MAarHUTHOro mois, cuiaa Awmmepa, cuwia JlopeHna,
WHAYKTHUBHOCTb KATYIIKH, SHEPTHs DJIEKTPUYECKOrO0 U MAarHUTHOIO IIOJIEH,
IepUoJl U 4acToTa KoJIeOaHUH B KoiebaTeabHOM KOHTYpeE, 3aps] U cuiia
TOKa B TpOLlECCE TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KojeOaHMH,
¢oKkycHOE pacCcTOsIHME M ONTHYECKas CHJa JIMH3BI, IPH OMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYHH, MX
0003HAUEHHSI W EIUHMIIbI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GU3UUECKyIO BETUUNHY C IPYTHUMHU BEIIMYMHAMU

11.5

OnuceiBaTh M3y4YECHHBIC KBAHTOBBIE SIBICHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKrue BETUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacToTa CBETA, SHEPrusi M HMMIYJbC (OTOHA, MEpPHO] IMOIypacnasna,
DHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHCAHUU IPABWIBHO TPAKTOBATH
(¢u3nUecKuil CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U CIUHHIIBI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIMYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIIATH 3HAaUeHHE (PU3UUECKOM BETMYMHBI

11.6

AHanu3upoBath (PU3NYECKHUE MPOLECCH U SIBICHUS, UCTIONB3Ys (PU3NIECKUE
3aKOHbI W TPHUHIUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOIO H
napauIeTbHOTO COSIMHEHUs IPOBOJIHUKOB, 3akoH J[xoyns — JleHia, 3akoH
AJIIEKTPOMArHUTHONW MHIYKIIMH, 3aKOH TPSMOJIMHEWHOTO PacIpOCTpaHECHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIIOMJICHHS CBETa, YPaBHEHUE
OiHmTeiitHa 111 GoToderTa, 3aKOH COXPAHCHHS DJHEPruu, 3aKOH
COXpaHEHHsI UMITYJIbCa, 3aKOH COXPAHEHUS AIIEKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsI MAcCOBOTO YHCIA, MOCTyJlaTrhl bopa, 3aKOH pagroaKTHUBHOTO
pacmajna; TpU 3TOM pa3IU4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIp@XEHHWE M YCJIOBUS  (IpaHUIBl,  00jacTu)
MPUMCHUMOCTU

11.7

OnpenensaTe HampaBiIeHUE BEKTOpPa HMHIYKUUM MAarHUTHOTO  ITOJIA
IIPOBOJHMKA C TOKOM, CUJiIbl AMnepa u cuiibl Jlopenna

11.8

CTpouTh W ONMHCHIBATh H300PKEHHE, CO37aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOU JTMH30H

11.9

BBIONMHATE AKCHEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MYECKHX SIBICHUA U
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IIPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUS, TPOBOIUTH OIBIT
U GOPMYIIMPOBAThH BHIBOJIBI

11.10

OCYH_IGCTBJ'I}ITB MpAMbIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH,
Inpu 5TOM BBIGI/IpaTB ONTHMAIbHBII CIIOCO0 HU3MCPCHUS U HCIOJIB30BATH




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (U3UYECKHUX BEJIMYUMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3ysbTaThl TOJYYEHHONW 3aBUCUMOCTH (U3WYECKUX BEIWYMH B BUJE
TaOJIUI U TPaQUKOB, AETaTh BBHIBOABI 110 PE3yJIbTaTaM UCCIEI0BaHUS

11.12

Cobmronats mpaBuiia 0€301MacHOTO TPyAA MPH MPOBEICHUH HCCIICOBaHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM |
HpOGKTHOﬁ ACATCIIbBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYIOBAHHUS

11.13

Pemarte pacuérHple 3amaund ¢ SBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIUIIB; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (PU3UYECKYIO MOJIEINb, BBIICTATH (PU3HMUYECKUE BETUUUHBI
U (opmynsl, HeoOXoauMble Al €€ pelleHUs, NPOBOIUTH PACUETHI U
OILICHHUBATH pea.HBHOCTB HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMHBI

11.14

Pemarp KauecTBEHHbBIE 3aJauu: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PACCYXKJIEHUH C OMOpoH Ha H3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMM  JUIsl  TIOMCKA, CTPYKTYpHUpPOBaHUSA,
UHTEpPIpETallud U TPEACTaBICHUS Yy4eOHOW U Hay4yHO-NONMYJISpPHOU
uH(pOpMalMK, TOJTYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
AHAIM3UPOBATH TOTy4aeMyto HH(pOpMaIHio

11.16

OOBSCHATh TPUHIMUINBI JCUCTBUS MAIIUH, TPHOOPOB U TEXHUYECKHUX
YCTPOWCTB;, pa3auyaTh YCJIOBHS WX OE€30MaCHOTO WCIOJIb30BAaHUSA B
IIOBCEIHEBHOM XU3HU

11.17

[IpuBoaMTH MpUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTMH

11.18

Hcnonk3oBath TeopeTHYECKUE 3HAHUS MO (DU3UKE B MOBCETHEBHOW KH3HU
s obecriedeHrss O€30IaCHOCTH Tpu  OOpalleHuH ¢ mpudopamMu u
TEXHHYECKHMMHU YCTPONCTBAMH, JJISI COXPAaHEHHUsS 30POBbS U COOJIIOJICHHUS
HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KaIOIIEH cpefie

11.19

PaGoTtate B rpymme C BBIMOJTHEHHWEM pPAa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBI, PAIMOHAIBHO PACIPENesITh 00S3aHHOCTH U
IUTAHUPOBATh JIESATEIBHOCTh B HECTaHJAPTHBIX CUTYAlMSIX, aJIeKBaTHO
OIICHMBATh BKJIAJ KaXJIOTO W3 YYAaCTHUKOB TPYIIBI B peEIICHUE
paccmaTpuBaeMoil mpoodIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kon Koa nposepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®usuka — Hayka o npupone. Hayuneie meromsl
IIO3HAHMS OKpysKarolero mupa. Ponb akciepumenTa
U TEOpUHM B IIpoLlecce IO3HAHUSA IPHUPOABL.
DKCIEepUMEHT B (hU3uKe

1.2

MopenupoBanue dusnueckux SIBJICHUI u
npoueccoB. Hayuneie rumnorespl. Pusndeckue
3aKOHbBI W TeOopuu. ['paHUlBl NPUMEHHUMOCTH
¢usznueckux 3aKkoHOB. IIpUHIMI COOTBETCTBUS.
Porr w wmecro ¢Qusuku B PopMHpOBaHUU
COBPEMEHHOM  HAy4yHOW  KapTUHBI MHpa, B
MPAKTUYECKOU S TEILHOCTH JIOIeH

MEXAHUKA

##HPari#KUHEMATHUKA

2.1.1

MexaHuueckoe NIBIDKECHHUE. OTHOCHTEIBHOCTE
MexaHuueckoro aBwkeHus. Cucrema oTcuéra.
TpaekTopus

2.1.2

[lepememienue, CKOpPOCTb (CpeaHsisi  CKOPOCTH,
MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepUabHON
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPAMHAT.
CroxeHune nepeMeIeHU U CI0KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEPHOE U PaBHOYCKOPEHHOE IMPSMOJIMHENHOE
nBwkeHue. ['paduku  3aBUCMMOCTH  KOOPIHMHAT,
CKOPOCTH, YCKOPEHMS, IIYTH U IepeMelicHus
MaTEpUaIbHONU TOUYKHA OT BpEMEHHU

2.1.4

CBobOonHoe majeHune. Y CKopeHrne CBOOOTHOTO
naacHus

2.1.5

KpuBonunerinoe JIBHOKEHUE. PaBHOMepHOE
JIBUKEHHE MaTepUAIbHON TOUKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAss CKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMUTENIbHOE YCKOPEHUE

2.1.6

TexHuueckrne YCTpPOMCTBA: CHUIOMETP, ABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE Tepeaaun

2.1.7

[Ipaktuueckue padoTel. lM3MmMepeHHe MIrHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOIICHUS MEXAY




IIyTSMMU, IIPOMICHHBIMHU TEIOM 3a
MOCJIEIOBATEIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHU
IpH  PAaBHOYCKOPEHHOM JIBMKCHUH C HaYaJbHOU
CKOpPOCThIO, paBHOM Hym0. M3ydeHuwe NBUKEHUS
mapuka B BA3KOM JKUAKOCTH. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

##HPar#H# JUHAMUKA

2.2.1

IIpuHnun  otrHocurensHocTH ['ammited.  llepBslid
3akoH HeroroHa. MHepuuanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMI cynepno3uiuy Cui

223

Bropoii 3akoH HbroTOHa i1 MaTepuanbHOU TOYKHU B
uHepuuanbHOU cucteme orcuéra (MCO). Tpermit
3aKkOH HpI0TOHA 11711 MaTepHalIbHBIX TOYEK

22.4

3aKkoH BceMUpHOTO TAroreHus. Cuna TSHKECTH.
[TepBast kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUs
CKOJIBXKEHHUSI M cuiia TpeHus nokos. Koaddumuent
TpeHus. Cuia CONpOTUBICHUS NIPU IBIXKEHUH Teja
B )KMJIKOCTHU WJIU Ta3e

227

HOCTyHaTeJIBHOG u BpaIaTCJIbHOC JABUXXCHUC
abCcoOTHO TBEPAOTO Tena

2.2.8

MoOMEHT CcuiIbl OTHOCHTEIBHO OCH BpALICHUS.
[1neyo cumbl. Y caoBUs paBHOBECHS TBEPAOTO TEa B
nco

229

TexHuueckre ycTporucTBa: MOIMUITHUKH, IBUKECHHE
MCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[Ipaktudeckne paboTel. V3yueHue JBUIKEHUS
Opycka MO HaKJIOHHOHM IUIOCKOCTH TOJ JEHCTBHEM
HECKOJIbKUX cwil. MccnegoBaHue 3aBUCUMOCTH CHUJT
VIOPYTrOCTH, BO3HUKAWOIIUX B Jaedopmupyemoit
OpYyXKHUHE U PE3UHOBOM 00pasiie, OT BEJIUYUHBI UX
nedhopmaruu. HMccnenoBanue ycioBH paBHOBECHUS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

23

#i##HPari##3AKOHBI COXPAHEHUMA B MEXAHUKE

23.1

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa Tella

232

3akoH coxpaHeHus umiynbca B MCO. PeakTtuBHOE
JBUKCHHE

233

PaGora cumnel




234

MoHocTs CHIIBI

235

Kunernueckass »sHeprus MaTepUaIbHONM  TOYKH.
TeopeMao KMHETUYECKOU JHEPIUU

2.3.6

[TorenumansHas sHeprud. [loTeHIManbHas >HEPrus
yIpyro nehopMUPOBAHHON MPY>KUHBI.
[ToTeHimanpHast SHEPTUs Teja BOJIU3U MTOBEPXHOCTH
3emnu

2.3.7

IToTennuansHBIE U HENMOTEHIMAIEHBIE CHIIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHUEM
MEXaHUYECKOW HSHEPrud CHCTEMBI Tel. 3aKOH
COXpaHEHUS] MEXaHUYECKOU SHEPTHH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHUueckne  yCTpOMCTBA:  JBUIKEHHE  PaKeT,
BOZOMET, KOIIEp, IIPYKUHHBIN [TUCTOJIET

2.3.10

[TpakTrueckue padboThl. 3yueHne cBSI3U CKOpOCTEn
Tel mpu Heynpyrom ynape. MccienoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHH4eCKOU
SHEpPruu Tena

3 MOJIEKVYJIAPHASA ®U3MKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHbIE MTOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOICHCTBUS
YaCTHUI[ BELIECTBA
Mogenu CTpOeHUsI Ta30B, KUIAKOCTEHM M TBEPABIX

3.1.2 Tel U OOBSCHEHHE CBOMCTB BeIleCTBAa Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostnnas ABoraapo

31 314 TenmoBoe  paBHOBecue. Temmeparypa u  e€

usmepenue. lllkana remneparyp Llenbcus
Mogaens wuaeanbHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KMHETUYECKON TEOpUH HJICATTbHOTO
rasa
AOcomoTHass TeMIieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM OSHEpPruu  TEIUIOBOTO  JIBUXKCHUS
yactuil rasza. [llkana temneparyp KenbBuna

317 VpaBuenne Knaneiipona — MengeneeBa. 3akoH
Janprona

318 I"a30BbIe 3aKOHBI. MI301TPOIIECCHI B UICAIBHOM Ta3€ C

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpMa,




u30x0pa, n3odapa

3.1.9

TexHU4eCKHe yCTPOICTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. M3mepenune macchl BO3ayxa
B KJIACCHOW KOMHare. MccnenoBaHne 3aBHCHUMOCTH
MEXIy IMapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMmoguHamuyeckas cucrema. Buytpennsis
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonuyectBo TemnoTrel W pabota. BHyTpeHHss
SHEPrusl OTHOATOMHOTO UJICAIbHOTO Ta3a

323

Bunsr TeIJIoNepe1ayu: TEIJIONPOBOJHOCTb,
KOHBEKLUsA, M3aydeHHe. TeIutoéMKOCTh — Tela.
VnempHas  TeIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIIONEepeiaue

324

IlepBbii  3akoH TepmoauHamuku. IIpuMeHeHue
NIEPBOr0 3aKOHA TEPMOAMHAMUKH K H30IPOLIECCAM.
I'paduueckas uHTEpHIpeTanus paboOTHI Taza

3.2.5

Tenmosrwie MAIlIUHBI. [TpuHIUIIBL JIEeUCTBUS
TerioBbix MamuH. [IpeoOpa3oBaHust SHEpruu B
TeroBelX MamuHax. Kosddumuent mnonesnoro
neiictBus (manee — KI1J1) TerutoBoit marmmabl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B IpupoAe. TemioBble JBUTATENN.
DKoJornyecKre mpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHUueckre yCTpOWCTBA: BUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUITUOHED

3.2.8

[Ipaktuyeckue paboTbl. M3MmepeHue yIenbHOM
TEMJI0EMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOAHUMA BEHIECBA. ®A30BbIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue W KoHaeHcanus. Mcmapenue u
KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUsl.
3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT 1aBJIEHUS

332

AOCONIIOTHAS U OTHOCUTENbHAS BIAXXHOCTh BO3/IyXa.
Hacplennsiii nap

333

Teépmnoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHU3O0TPOINHUS CBOMCTB KpucTamioB. JKujkue
Kkpuctauibl. COBpeMEHHbIE MaTepHUaIIbI




[lnaBnenue u Kpucramm3anus. Y IejabHas TEIioTa

334
wiasnenus. Cyomumanus
335 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOTYyUCHUS
o COBPEMEHHBIX  MarepuaioB, B TOM  YHCIIE
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3MmepeHue BIAKHOCTH
o BO3JIyXa
4 DJIEKTPOAMMHAMUKA
##HPar##IJIEKTPOCTATUKA
411 OnexTpuzauust Ten. JNeKTpudyeckuidl 3apsn. [lsa
o BHUJIA 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOAHUKY, AUAIEKTPUKHU U TTOTYIIPOBOIHUKH
4.13 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiictBue 3apsaoB. 3akoH Kynona
DIIEKTPUYECKOE noJe. HanpsioxkénnocTtb
4.1.5 3JEKTpUYecKoro mnojs. [IpuHuun cynepno3uiuu.
JIuHuM HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 PaGora CUI 3IEKTPOCTATUYECKOTO TOJISL.
o IMorennunan. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKM ¥ [OUANEKTPUKH B  TOCTOSHHOM
4.1.7 ANEKTPUIECKOM Tose. HusnexTpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKkocTh. KoHaeHcatop. DIEeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEPrusi 3apsiKEHHOIO
KOHJIeHCaTopa
Texnuueckue YCTPOMCTBA: 3IEKTPOCKOII,
419 JIEKTPOMETP, AEKTpOCTaTUYECKas 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPOIPUOOpPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 [IpakTrueckue paboTHL. N3mepenue
o DIIEKTPOEMKOCTH KOHIEHCATOPA
HH#HPart#HITOCTOSIHHBIN DJIEKTPUYECKHIM TOK. TOKUM B PASJIMYHBIX
CPEJAX
VYcnous CYLIECTBOBAHUS MOCTOSTHHOTO
4.2.1 3JIEKTpUYecKoro Toka. Mcrounmku Toka. Cuiia Toka.
4.2 [TocTosIHHBIN TOK
4.2.2 Hanpsixenue. 3akon OMa 11t yyacTka Lenu
423 DIIEKTpUUYECKOE CONIPOTUBJICHHUE. VY nenbHOE

COIIPOTUBJICHUC BCIICCTBA




424

[locnenoBarenbHoe, mapayielbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

Pabora snextpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBrkymas cuna (mamee — DJIC) wm
BHYTpEHHEE CONPOTUBICHHE MCTOYHHUKA TOKa.
3aKoH OmMma TUTSt TTOJTHOU (3aMKHYTOH)
3NeKTpUYecKou 1enu. KopoTkoe 3ambIikaHue

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIABIX METAJIIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9

DNeKTpuyeckuii TOK B  Bakyyme. CBolcTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[TomympoBomauku. CoOCTBEHHAass W TpUMECHas
MPOBOAUMOCTh MOJYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [loaynpoBogHNKOBBIE TPHOOPHI

4.2.11

DNEeKTPUUECKUI TOK B AJIEKTPOJIUTAX.
DIEKTPONUTHYECKAs JUCCOLMAIUSA. DIEKTPOIIN3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECaMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENBHOrO paspsana. Moinnus. [Inazma

4.2.13

TexHUUecKre yCTpOMCTBA: aMIIEpPMETP, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKA, dJIEKTPOHArpeBaTeIbHbIe
npubopBI, AJIEKTPOOCBETUTENBHbBIE npudopHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOJ,
TEPMHCTOPbI u ¢borope3ucTopsl,
IIOJIyTIPOBOIHUKOBBIM 1IN0/, TaJbBaHUKA

4.2.14

[IpakTuueckue paboTel. M3yueHue cMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucrouHuka TOKa M €ro
BHYTPEHHETO COINPOTHBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KIIACC
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3JIEMEHTA

IIpoBepsiemble 371€eMeHTHI COAEPKAHNUS

OJIEKTPOAMHAMUKA

4.3

##HPari#M AT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA A MH/YKINA




ITocTosiHHBIE MAarHuThbl. B3aumoneiictBue

4.3.1 IIOCTOSIHHBIX MATHUTOB
MarnutHoe nosie. BekTop MarHUTHOM HMHIYKLIHH.
439 IIpuHnun cynepnosunuu. JIuHUM MarHUTHOU
e UHIyKIud. KapTuHa JTHHUA MarHATHON WHIYKITAH
MOJISI TOCTOSIHHBIX MAarHUTOB
MaruutHoe noJjie mpoBOAHUKA ¢ TokoMm. KapTuna
JUHUW TOJsl NJMHHOTO MPSMOrO0 MPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C
TokoM. OnmweiT  Opcrena.  BsaumopeiictBue
MPOBOJIHUKOB C TOKOM
43.4 Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE
Cuna JlopeHma, €€ MOIyJb U HamIpaBJEHUE.
435 JBr>keHre 3apsHpKEHHOM 4YacTHIBI B OJJHOPOJIHOM
MarHuTHoOM noje. PaGota cunbl Jlopenia
4.3.6 SIBneHune ANeKTPOMarHUTHOM MHIYKIIUU
437 IToTok BEeKTOpa MArHUTHON UHIYKIIMHU
433 OJAC wuHAayknuu. 3aKOH  3JIEKTPOMAarHUTHOU
e uHayknuu Papaes
Buxpesoe anextpuueckoe none. IJ{C nnaykuuu B
4.3.9 IPOBOAHMKE, JBWXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 WunyktuBHoCTh. SBnenune camoumuaykiuu. DJC
o CaMOWHTYKI[HH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
43.13 DIIEKTPOMAarHuTHOE I0Je
TexHuueckne yCTpoOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, JIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS MT€Yb
[IpakTnueckue paboTel. M3yueHne MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanue SIBIICHUS ANEKTPOMATHUTHOMN
WHIYKIUU

5 KOJIEBAHHMA 1 BOJIHBI
###PartHHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Komnebarensraasg cucrema. CBOOOIHEIE KOJIEOaHMS.
5.1 5.1.1 lapmonnueckue konebanus. Ilepuon, wyacrora,
amruTyAa u ¢asza xonedaHuit
5.1.2 [IpyXuHHBIA MassTHUK. MaTeMaTUH4eCKUil MassTHUK




YpaBHeHuUE rapMOHUYECKUX KoJIeOaHUH.
Kunemarndyeckoen  AMHAMHYECKOE  OIMCAHME
K0J1e0aTeNbHOTO IBUKEHUS

[IpeBpaiienue »sHEprum INpu  TapMOHHYECKHUX
Kosebanusax. CBA3b  aMIUIUTYABl  KoJeOaHH
UCXOJIHOW BEJNWYHMHBI C aMIUIUTYIaMHU KoJjeOaHHi
€€ CKOPOCTH U YCKOPECHUS

Kone6arenbHbrit KOHTYP. CBobopHbIe
AIIEKTPOMAarHUTHBIE KOJIE0aHHS B  HJICAIBHOM
KOJIeOATEIbHOM ~ KOHType. AHAJOTHS — MEXIY
MEXaHUYECKUMHU " 3JIEKTPOMAarHUTHBIMH
konebanusmu. @opmyna TomcoHa

3aKOH COXpaHEHHMs SHEPruM B  HJICAIBHOM
K0JIeOaTeIbHOM KOHTYpe

BrinyxaeHHnbie MeXaHHYECKHe KoJie0aHusl.
Pe3onanc. Pe3onancHas kpuBasi. BbIHYyXIE€HHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemenHbIi Tok. CHHYCOUIANIbHBIA IEPEMEHHBIN
TOK.

MomHOCTh MEPEMEHHOT0 TOKA. AMIUIMUTYAHOE W
JIEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAPSKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, Tmepegada u
notpedieHue ANEKTPUYECKOM SHEPTHH.
OKOJIOTUYECKUE  PUCKM  TpU  IPOU3BOACTBE
ANEKTPUUECKOM SHEPTUH. KynbsTypa
HCIIOJIb30BAHUA 3JICKTPOSHCPIUU B HOBCGI[HGBHOﬁ
JKU3HU

5.1.11

TexHuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUUECKUN 3BOHOK, IMHUU 3JIEKTpoIepead

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH M€pH0Jia MAJIbIX KoJeOaHul rpy3a Ha
HUTH OT JJIUMHBI HUTH W MacChl Tpy3a.
HccnenoBanne mNEpPeMEHHOTO TOKa B LENU U3
IIOCJIICAOBATCIBHO CO€I[I/IHéHHbIX KOHACHCATOpa,
KaTYIIKU U pe3ucTopa

5.2

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, YCIOBHS
591 pacrpocTpaHeHHs.. [epuon. CkopocTb
pacrpocTpaHeHus ¥ JynHa BoJHBL. [lorepeunsie u
TIPOJIOJIBHBIC BOJTHBI
599 ##HPar#H##  UHrepdpepenuus u  audpaxius

MECXaHUYCCKHUX BOJIH




523

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUS H3JTY4YECHHUS
JJIEKTPOMATrHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpOB E, B 1 v B 271€KTpOMaruuTHONW BOJIHE B
BaKyyMe

525

CBoOMCTBa 3JICKTPOMAarHWTHBIX BOJIH: OTPa)XEHUE,
HpEJIOMIIEHUE, HoJIIpU3anus, Tudpakuus,
uHTtepdepeniys. CKOPOCTh 3IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIATIBI pamuocBsI3u U TEIEBUICHUSL.
Panunonokanusa. DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpYKaIOIleil Cpebl

528

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKAa B
TEXHUKE W MEIULUHE, pajgap, paguolNpHEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neun

53

#iHPari##OIITUKA

5.3.1

[IpsamonHEiHOE  pacOpoOCTpaHEHUE CBETa B
oaHOpoHOM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTPaXKEHHUsS CBETa.
[TocTpoenure n300pakeHH B TUIOCKOM 3€pKajie

533

[Ipenomiienne cBera. 3aKOHBI IIPETOMIIEHUS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHUS

534

[Tonmnoe BHyTpeHHee oTpaxkenue. [IpenenbHblii
YrOJI TOJIHOTO BHYTPEHHETO OTPaXKEHUS

535

Hucniepcust cBeta. CI0XHBII cocTaB 6eoro cBeTa.

IlBeT

5.3.6

Cobwuparoiue W pacceuBarolIne JTUH3BL. TOHKas
nuH3a. QOKYCHOE pacCTOSIHUE U ONTHYECKas Cuiia
TOHKOM JnuH3BL. IlocTpoeHne wu300paxeHuil B
COOMpAarOIIMX U paccerBarmuX JuH3aX. Dopmyna
TOHKOH JIMH3EL. ¥YBeIMYEHHUE, JaBaeMOE JIMH301

5.3.7

IIpeneinsr IIPUMEHUMOCTH F€OMETPUYECKOU
OITUKH

5.3.8

HNurtepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnous HaOJI0IEHUS MaKCHMYMOB u
MUHUMYMOB B HHTEP(PEPEHIMOHHONW KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB




Hudpakuus cBera. udpakuuoHHas peméTka.
VYcnoBue HaOMIONEHHS TIIABHBIX MaKCUMYMOB TIPH
NaJeHNd  MOHOXPOMAaTHYeCKOTO  CBeTa  Ha
T (HPaKITMOHHYIO PEIIETKY

539

5.3.10 [Tongpuzauus cera

TexHuueckue YCTPOMCTBA: OYKH, ayma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,

MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,
TU(pPaKIMOHHAS PEHIETKA, TTOISIPOU]

[IpakTuueckue paboTel. M3mepeHue mokazaTes
5312 MPEJIOMIICHUS. HUccnenosanue CBOICTB
o n300pakeHuii B nH3ax. HaOoaeHue Qucriepcun

CB€Ta

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

I'panunel IIPUMEHUMOCTH KJIACCHUYECKOU
6.1 MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBLHOCTH:

WHBApUAHTHOCTL MOAYJd CKOpPOCTH CBCTa B
BAKyyMe, TPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

62 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3aMeyIeHHe BPEMEHH U COKpAILEHUE JJIUHBI

6.3 DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  MacCchl € DJHEprued W  HUMILYJIbCOM
6.4 CBOOOJHON YacCTHIIBI. DHEPrusi MOKOsI CBOOOIHOM

YACTHIIBI

KBAHTOBAA ®U3MKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. @opmyna [lmanka cBsA3M BHEPruu
7.1.1 ¢oroHa ¢ ero 4yactoTod. DHEPrust M HUMILYJIbC
¢dorona

OTtkpeiTue u uccnegaopanue Gorodddexra. OmbITHI
A.T'. CtoneroBa. 3akoHbl (hoTOdPeKTa

VpaBHenne OuHmTedHa s GoTodddekTa.
«Kpacnas rpanuma» hotodddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIebenena

7.1.5 XUMHYECKOE NEUCTBUE CBETA

716 Texnuueckue YCTpOMCTBA: ¢dorosaemeHT,
o doTogaTurK, conHedHas Oarapesi, CBETOINO,T

7.2

CTPOEHHME ATOMA

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [Imanerapuas
MOJIEJIb aTOMa




7.2.2

ITocrymarer bopa. M3nydeHue u mnoryomieHue
(GOTOHOB TpHU IMepexoje aromMa C OJHOTO YPOBHS
SHepruu Ha Apyroil. Buasl cnektpoB. CHektp
YPOBHEW 3HEPrUU aTOMa BOJIOPOJA

7.2.3

BousiHoBeie cBolicTBa yactull. Bonubel ne bpoiis.
KopmnyckymnsipHo-BonHOBO#M 1yanu3Mm. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIaX

7.2.4

CrnoHTaHHO€ M BBIHYXJIEHHOE  H3JIyY€HHUE.
VYcTpoiicTBO U NPUHIIHI PabOTHI J1a3epa

7.2.5

TexHUYecKrne yCTpPOMCTBA: CHEKTPAIbHBIN aHAIU3
(cexTpockomn), J1azep, KBAaHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habnronenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE APO

7.3.1

MeTtoabl HaAOIIOICHUS u perucTpanuu
3JIEMEHTAPHBIX YACTHI]

7.3.2

OTkpeiTHe paguoakTuBHOCTH. OnbITHl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PAJUOAKTUBHOIO
u3nyyeHusi. CpoiictBa anbda-, Oera-, ramma-
U3Iy4eHus. BiausHue paguoakTUBHOCTU Ha )KUBbIE
OpraHU3MBI

7.3.3

OtkpeiTue mnpoTOHa M HeWTpoHa. HykioHHas
mojnens siapa [eitsenOepra — lBanenko. 3apsin
sanpa. MaccoBoe unciio sjapa. M3otomnsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U TMO3UTPOHHBIH
Oera-pacma. l'amma-u3mydenue. 3aKkoH
paZMoaKTUBHOTO pacraja

7.3.5

DHeprus CBA3M HYKJIOHOB B sJipe. SIepHbIE CUJIBI.
HedekT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 sSAEp

7.3.7

Snepusiii  peaktop. TepMOsIepHBIM  CHUHTE3.
[Ipobnembl U MepCreKTUBHI SAEPHON IHEPTETHUKU.
DKOJIOTUYECKHE ACTIEKTHI SIAEPHON SHEPTETUKU

7.3.8

DneMeHTapHble 4YacTHIlbl. OTKpBITHE TMO3UTPOHA.
DyHJaMEeHTaIbHbBIE B3aUMOJICHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa
BuinibcoHa, simepHbiii peakTop, aToMHas bomba

7.3.10

[Ipaktuueckne pabotbl. MccnenoBanue TPEKOB
gacTull (10 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, sipKue 3BE3BI,




IIJIaHCThI, ©UX BUAUMOC IBUKCHUC

8.2

ConHeuHnas cuctema. [lmaHeThl 3€eMHOI TPYIIIBI.
[InaHeThI-TUraHTBl ¥ UX CHOYTHHUKHU, KapJIUKOBbBIC
riaHeTsl. Manbie Tena ConHEeYHON CUCTEMBI

8.3

Comnnne, ¢orochepa u armochepa. ConHeunas
AKTUBHOCTh

8.4

Wcrounuk sneprun CosHua 1 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTCPUCTHUKU: Macca,
CBETUMOCTb, paauyc, TeMIlepaTypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEKTPaJIbHBIN KJIacC —
CBETUMOCTBY. 3BE371bI TJIABHOM
NIOCJIEI0BATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUIS 3BE3] TJIaBHON
IIOCIIEI0BATENBHOCTH

8.6

HH##Par###BuyTpeHHee CTpPOCHHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKIACHUN
u 3Bomronuu CoJHIIa U 3BE3]1. DTambl )KU3HU 3BE3

8.7

Mineunsiii [lytes — Hama [Nanaktrka. CnupanbHas
cTpykrypa ['anaktuku, pacnpeneiacHue 3BE31, ra3a
u neun. llonoxxenne u awxkenue ConHuoa B
lanaxTuxe. [Tnockas u chepuyeckas mMoICUCTEMBI
lanaktuku

8.8

Tunsl ranakTuk. PanuoranakTMKu W KBas3apbl.
UYépHble AbIPHI B sApax TAIAKTUK

8.9

Bcenennas. Pacmupenue BceenenHoi.  3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u paamnyc
Bcenennoit, teopusa bonwmoro B3peiBa. Mogenb
«ropsiuer Beenennoiiy. PennkroBoe nzinydeHue

8.10

Macmrabnast CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMUHU




IPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHero 001ero
o0pa3oBaHuM

ChopMupoBaHHOCTH YMEHMH pacro3HaBaTh (PU3HUECKUE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE N3YYEHHBIX 3aKOHOB

BJIa,Z[GHI/Ie OCHOBOIIOJararommumMmn (1)H3H‘-I€CKI/IMI/I IIOHATUAMU )48

BEJIMYMHAMU, XapaKTEePU3yIOMUMHU (U3HUECKHE TPOLECCHI

ChopMHUpPOBAaHHOCT, YMEHUW TPUMEHATh 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJIEKYJISIPHOM buzuku u TEPMOJUHAMUKH,
QJICKTPOAWMHAMUKU, KBaHTOBOU (bHBHKH JI1 aHallku3a U OG’LHCHGHI/IH
SBJICHUM MHUKPOMHUDPA, MAKPOMHMpA M MeEraMupa, pas3jiiyarb YCJIOBHs
(rpanuIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOLmil xapakrep (QyHAaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD
HUCIIOJIB30BaHUA 4YaCTHBIX 3aKOHOB, AHAJIU3UPOBATH (bmnqecxne
MPOLIECChI,  HUCTONB3yS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMupOBaHHOCTH yMEHHUS pa3nuyaTh YCIOBUS TMPUMEHUMOCTH

Mozenel (pU3nUecKuX Tel U MPOIIECCOB (SIBJICHUH)

ChopMHUpPOBAaHHOCT, YMEHHS peliaTh pPAcuETHBIE 3a7a4d C SBHO
3aIaHHONW W HESBHO 3aJlaHHON (PU3MYECKOW MOJIENIbIO: Ha OCHOBAaHHH
aHajM3a YCIOBHsS BbIOMpaTh (U3MUECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4YH, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOoCTynaThl  (U3WYECKUX  TEOpPUM  TPH  HMCIOIB30BAHUH
MaTeMaTHUYECKUX METOJIOB PEIICHHUS 3a/aad, MPOBOJUTH PAacu€Thl Ha
OCHOBaHHMHM HUMCIOIIUXCA OaHHBIX, aHa.HI/I3I/IpOBaTB pe3yanaTbl nu
KOPPEKTUpPOBaTb  METOABI  pelEeHUus ¢  Y4ETOM  IOJYyYEHHBIX

pe3yNbTaToB

Pemate kauecTBeHHBIC 3a7aud, TpeOyromMe MPUMEHEHUS 3HAHUU M3
pasHbIX pa3eyioB IIKOJIBHOIO Kypca (M3MKM, a TaKKe HMHTErpaluu
3HAHMW W3 JPYI'MX MPEIMETOB €CTECTBEHHOHAYYHOIO  ILIMKIIA:
BBICTPaMBaTh JIOTUYECKYK0 IENOYKY pacCyXICHUM C OIOpoM Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SIBJICHHUA




Bnaz[eHHe OCHOBHbBIMH METOJaMHn HAay4YHOTr'O IIO3HaHU,
HCIIOJIb3YCMBIMHU B (1)I/I3I/IKGI MMpoBOAWUTL HPSAMBIC U KOCBCHHBIC
M3MEpeHUsT (DU3UYECKUX BEITUYWH, BHIOMpAs ONTHMAIBHBIA CIIOCO0
W3MEPEHHUs] U WCIOJIb3Ysl U3BECTHBIE METOJBI OIEHKH IOTPEIIHOCTEH
W3MEpEHUH, MPOBOIUTH HCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCIIOJIB30BAHNEM MMPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MOJTyYCHHBIC PE3YNbTaThl, UCHOIb3YS (DU3NUYECKHE TCOPUH, 3aKOHBI U
MIOHATHS, W JIENIaTh BBIBOJBI; COONIIOIATh MpaBmiia 0€30IacHOTO Tpyaa
P TMPOBEACHUN KCCIIEIOBAaHUIN B paMKaxX y4eOHOTO SKCIEpUMEHTa U
y4e0HO-UCCIIeIOBATEIbCKOH  ACSITENbHOCTH C  HCIOJIh30BAaHUEM
IUPPOBBIX  HM3MEPUTEIBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opyIoBaHUS

ChopMHUpOBAaHHOCT, ~ YMEHUW  aHAIM3UpPOBaTh M OIICHUBATH
NOCJEICTBUS OBITOBOM M NPOU3BOACTBEHHOMN JEATEIBHOCTU YEI0BEKa,
CBSI3aHHOU € (PU3MYECKUMHU NPOIECCaMH, C MO3UIMNA HKOJIOTHYECKOM
0€30I1aCHOCTH; IIPEICTaBICHUN 0 palMOHAIBbHOM
IPUPOAONOIB30BaHNN, A  TaKK€  pPasyMHOM  MCIOJIb30BaHUU
JNOCTWKCHMM HAyKd M TEXHOJOTHMH Ul JAJBHEHUINET0 pPa3BUTHS

4eJI0BEUYECKOro 00IecTBa

OBnazeHne pa3IUYHBIMH crocobaMu  paboThl ¢ HMHpOpManuei
¢u3n4YecKoro  coAaepXaHWs C  HMCIOJNBb30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUIl KPUTHYECKOTO

aHaJlM3a U OIIEHKH JIOCTOBEPHOCTH MoJydyaeMoi nHpopmanuu

10

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  TNPUMEHSITH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM M 3aKOHBI [JIs AaHAIW3a U
00BsiICHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKOM CpeAe; JABUIKECHUS

HEOECHBIX TeJI, DBOJIOLMH 3BE€311 M Beenennoi




HEPEYEHbDb SJIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
O PU3UKE

Kon Ko
pasaeaa/r A IIpoBepsieMblii JJIEMEHT COEPKAHUSA
3JeMeHTa
eMbl
1 MEXAHUKA
1.1 KMHEMATHKA
11 Mexanunueckoe JIBUKEHHUE. OTHOCUTENBHOCTD
o MEXaHUYEeCKOro ABrxkeHus. Cucrema orcuéra
MarepuanbHas TOUYKa.
E€ pamiryc-BeKTop:
F(t)=(x(z) Mz )z(2)),
TPaeKTOpIiA,
[IEPEMEIICHIIE!
1.1.2 - _ = - - =
= (Ax,Ay,Az),
TyTb.
CnoxeHne nepeMeIeHHii:
N =N+,
CkopocTb MaTepHaIbHON TOUKHU:
. AF .,
U=— =r,=(ux v, U)
At |, o
Ax , , ,
1.1.3 v, =—/| =X/, aHaNOTIN4HO v, =y,, V.= Z/.
Ar r_o :
CroxeHne CKOpoCTeil: g, =0, + 0, -
Brruncnenue nepemenieHus U NyTu MaTepruaibHOW TOUKH
IIPU IPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X IO TpauKy




3aBUCUMOCTH Vx(t)

- . AD
choperme MaTepHaJIbHOII TOYKII: a4 = —
=0

=g =
At
1.1.4
Av ,
a,=—=| =(v,),". aHanormiHo a, =(v,)’, a.=(v.)
At Ar—0 !
PaBHOMepHOC HpﬂMOJ’IHHeﬁHOG JABUXCHUC!
x(t) = xg + Vout
x(1)
0
_l’_
1.1.5

ox

Uy (t) — vg, = const

(®)




Ox

const

PaBHOYCKOpeHHOG HpﬂMOJ’IHHGﬁHOC JABHKCHUC!

at
x(t)=x, + v, t + S

v (t)=v, +at

e

1.1.6 a, = const
Uzzx— Ulz. =2a,(x,-x,)
IIpi JBIDKEHINI B OJ{HOM HAIIpABICHHH OYTh S = Ul_:
CBO6OI[HOC naacHuc. yCKOpeHI/Ie CBO6OI[HOI‘O naacCHusd.
vh 5
1.1.7 Alg y

0] Xo \—

JIBmKeHue Tena, OpOIICHHOTO IO/ YITIOM 0. K TOPU3O0HTY:




x(f) =x, + Uyt =2, +U,cosa- ¢t

gt

-
-

. (4
V(@) =y, +0,1 + T =V, +U,sino-f— gT

v,(1)=v,, +g,t =y,sino— g

g.=0
g, =—g=const

|
{vx (t)=v,, =v,cosa

KpuBonuneiinoe nBuxeHue. [[Brmkenne MatepraibHON
TOYKH IO OKPYKHOCTH.
VYrioBas v TUHEHAA CKOPOCTh TOUKH:

v = wR

wR

[Ipu paBHOMEPHOM ABUKEHUU TOYKHU IO OKPY>KHOCTH
21

=—=2
w T v

2w




2mo
. LleHTpOoCTpeMUTENBHOE YCKOPEHUE TOUKH:

1c

R
. [TosiHOE yCKOpEeHHE MaTepUAIBHON TOUKHU

Trépnoe Teno. [locTtynarensHoe 1 BpamareabHOE

119 JBUKEHUE TBEPAOTO TENa
1.2 JNHAMUKA
11 Nuepumnanbubie  cucteMbl  oTcuérta. [lepBhiil  3aKkoH
o Herorona. [IpuHnun otHocurensHoctu I'anumnes
1.2.2 Macca tena. IInotHocTs BemecTna:




©
I
<I3

A

Cuna. [IpuHIUN Cyneprno3uiuy CUiI:

-

FpaBHo,qei/iCTB = Fl + FZ +...

paBHOJICHCTB

1.2.3




1.2.4

Bropoii 3akon Hetotona: 115 marepuansHoi Touku B ICO

- -

F1 = mal




Ap = FAt

1.2.5

A
p
F
At
npu
F = const
F
const
- P
F12 F; 21

Tpernii 3akoH HproTOHA 111 MaTEpUANIBHBIX TOYEK:

-

Fiy = —Fp
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3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTIKCHUA MCKIY

TOYEYHBIMU MacCaMH PaBHBI
mim,

F=G—

1.2.6




Cuja TSHKECTH. I_IeHTp TSOKECTH Tea. 3aBUCHMOCTD CHIIBI

TSDKECTH OT BBICOTHI h Haa TIOBCPXHOCTHIO IIJIAHCTHI

panuycom RO:
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Cwita ynpyroctu. 3akoH ['yka:

F
1.2.7 ’
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUS:
Frp = uN
F
D
UN
1.2.8
Cuna TpeHus nokos:
Ep < pN

P

IN

uUN




Koadduunent tpenuns

JlaBiienue:
N
P=7%
p
S
1.2.9
F
L
1.3 CTATUKA
A
F
MoOMEHT CHJIbI OTHOCHTEIILHO OCH BpalICHUA:
M| = FI, rne | — mieqo cubl
F
1.3.1
F
OTHOCUTEIIBHO  OCH, mpoxojsmer dvepe3 Touky O
MEPIEeHIUKYISIPHO PUCYHKY
1.3.2 IlenTp Macc tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX




TOYCK:

. myr + myry+...
7“u.M. =
m; +my+...

7
.M.
m
1
+
m
2
+
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B onHOpogHOM T0J1€ TSIKECTH

(g = const)




const)
IIEHTP MAacc Tejla COBMAACT C €T0 IEHTPOM TSHKECTH
Ycnosus paBHoBecus TBEpAoro tena B UCO:
(M, +M, +...=0
133 .
|E+F +...=0
HiHPart#
3akoH [lackains
1.3.4
JlaBiieHue B )xunKocTH, nmokosimieiics B UCO:
P =Po t pgh
P
HHiHPar#t# P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —Byuirecn
F
HiHParH#
1.3.6
Apx




BBITECH

€CIIH TEJIO U KHAKOCTh IokosaTcs B ICO, To

FApx = ng/BbITECH

Apx

pgV

BBITCCH

VYcioBue miaBaHus TE

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

HiHHP arfH#
1.4.1

HNMnynsc MaTepuanbHOU TOYKHU:

p=mv




Nmnynbe cucTemsl Te:

p=p+pt..

p

P

HHHP art !
142

+




HHHPar#Ht#
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3aKOH M3MCHEHUS M COXPAHEHUS UMITYJIbCa:
B UCO

Ap = A(pl + p2+- . ) = FlBHeLHHAt + FZBHGLL[HAt-l-' -

A(




1BHEIIH

At

2BHEIIH

At

B ICO , eciiu

Ap = A(py +pa+...) =0




, €CITH

- -

FlBHeLuH + FZBHeLLIH+- v




1BHEIITH

2BHEIITH

PeakTuBHOE ABHKEHHE

«o@if-

HHHPartH Ar x
1.4.4 PaboTa cwitbl Ha MaIOM TIepeMeIIeHUN:
A= |F| |A7|-cos o= F, - Ax
«‘
145 b}

MOITHOCTb CHUIIBI:

€CITH 32 BpeMs




At

At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTDH CHJIBI
AA
P=— =F-v-cosa
At Ar—0

1.4.6

Kunernueckas sHeprusi MaTepuagibHOU TOUKH:

p

" 2m

va 2

EKH - 2

KWH

my

2m




3aKOH U3MCHCHMS KHHETUYCCKOU OHCPIrUur CUCTCMbI

MarepuasibHbIX Touek: B UCO AExkun = A1 + A2 + ...

1.4.7

AE

[lorennmaneHas 3HEPTHUS:

JJI1 TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

1morenn

210TeHI

TIOTECHIT




[ToTeHnmanbHas SHEPrusi MaTepUaIbHON TOYKH B
OJIHOPOJIHOM TI0JIE TSXKECTHU:

EHOTeHu = mgh

TIOTEHIT

mgh

[ToreHuunanbHas 3HEprus ynpyro 1ehopMUpPOBAHHOTO
Tena:

kx?
EHOTeHu = T

TOTEHI]




1.4.8

3aKOH U3MCHCHUS U COXpaHCHUA MEXaHHUYECKOM OHCPIUM:

Euex = Exun T Enoresm,

B IICO AE,ex = Agcex renorern. cuns

B IICO AE,ex = 0, €CIH Agcex renorenn cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

'apmoHnueckue  KoneOaHUs ~ MaTepHaIbHOM  TOUKH.
Avmiutynra u ¢aza  konebanmii. KwuHemarmueckoe
OIHCaHUE:

x(7) = Asin( @t +0,).

v.(H)=x/,

a () =(v,),=-'x(f) >a, +&'x=0,
7l X - CMEILIEHNE U3 PaBHOBECHUS.
JIlnHamMu4eckoe onucaHue:

ma, = —kx,

ma

ma

. DTO 3HAYMT, UTO
F, = —kx.




—kx.

DHepreTunyeckoe OTCaHKE (3aKkoH COXpaHEeHUs

MEXaHUYECKON IHEPTUN):

CBs3b aMIUIMTYJbl KOJICOAHUH CMELICHHS MaTepHallbHOU
TOYKM C AaMIUIMTyZaMu KojieOaHui €€ CKOpPOCTH H

YCKOPEHUSL:

U =0, @ =04

[lepuon u yactoTa KoseOaHUIA:

@ v

[Tepron mManmeix CBOOOMHBIX KOJIEOAHWI MaTeMaTHYeCKOTO

MasTHHKA:
1.5.2 /
T=2m|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
153 Beinyxnennsie  koneOanus. Pesonanc. Pe3zonaHcHas
KpuBas
[lonepeunble 1  mpojosbHBIE  BOJMHBL  CKOPOCTH
pacrnpoCTpaHEeHUS U JJIMHA BOJIHBI:
1.54

v
A=vl =—
v




WNuTtepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKVIJISAPHASA ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISIPHAS ©OU3NUKA
Mopgenu cTpoeHusl ras3oB, >KUAKOCTEW M TBEPABIX TEIN.
[TycTh TepMonuHaMudeckasi cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Tora KOJu4ecTBO BellecTBa
N m
TN w
v
2.1.1 B




rac

— YUCII0 ABOTaJpO, M — Macca CUCTEMHI (Tela),

U
u
— MOJIIpHAas Macca BelllecTBa
2.1.2 TeroBoe NBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3aumopeiicTBrue yacTuIl BeLIeCTBa
2.14 Huddysus. bpoyHoBckoe ABMKEHUE
2.1.5 Mogpenb uneansnoro raza 8 MKT

CBsi3p MeXAy [daBJIEHUEM U CpPEOHEH KUHETHYEeCKON

3Heprnel71 MMOCTYIIATCIIBHOT'O TCIIJIOBOI'O JABHKCHUA




MOJIEKYIT UJIeTbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):

. i/mv: 2
qwi=n.| =Zn-g
) \ J

nocT
L 2

p:

0D | pe

rae m0 — Macca OJTHOM MOJIEKYJIBI,

- KOHICHTpalHus MOJICKYJI

2.1.7 AbcomotHas Temnepatypa: T =t +273K
Cpsi3p TeMmeparypbl Tra3a CO CpeAHEM KHHETHYEeCKOU
JHEPruell MOCTYNATENbHOIO TEIUIOBOIO JABH)KECHHSA €O
MOJIEKYIIL:
2.1.8 ( 2\ A
[ mp 3
e =| 2 |=2kT
L2 2
2.1.9 VYpasuenue p = nkT

2.1.10

Mopenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE:




VpaBHeHHe MenzeeeBa — KiarneHpoHa
BeIpakeHHe U1 BHYTPSHHEH SHEPIHH
VpaBHeHne MeHzeneeBa — KiiameiipoHa (mpHMeH
3aIlICH):
pRT

pV="RT =vRT =NkT, p=P"2
1 1l

BripakeHne U1 BHYTPEeHHell 3Heprii 0JHOAaTOMHOI
rasa (IpIMeHIIMbIe (JOPMBI 3aIIICH):
3 3m

U=3vRT =3 NkT =3 ™ RT =ve T =3 p1
2 2 21 2

2.1.11

3akoH JlanbToHa 1JIs NaBICHUSA CMECH PA3PEKEHHBIX ra30B:

P =01 +p2+

S




2.1.12

N3omporeccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJiekys N (C MOCTOSITHHBIM KOJIHMUYECTBOM BEILECTBA V):
n3zorepma (T = const): pV = const

u3oxopa (V = const):

p
el t
T = cons

T

p

const

n3obapa (p = const):
V'— t
7 = cons

const




['paduaeckoe mpeacrapieHne n3omnpoieccos Ha pV-, pT-u
VT- quarpamMmax.

OO0BeIMHEHHBII Ta30BbIA 3aK0H:

pV .
T = cons

pV

const

JJIA IIOCTOSAHHOI'O KOJTMYCCTBA BCIIICCTBA V.

HaCbIH_[eHHBIG U HCHACBLIIICHHBIC IIaphbI. KauecTBennas

3aBUCUMOCTE IIJIOTHOCTH W OABJICHUSA HACBIIICHHOI'O IIapa

2113 OT TeMIepaTypbl, HX HE3aBUCHMOCTb OT 0O0BEMa
HACBIILIEHHOI O Iapa
BnaxnocTs Bo3ayxa.
OTHOCUTENBHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbmmapa(T) - pHaCbII]_ll'lapa(T)
¢
2.1.14 =

P

HaceIImnapa




(D

(1

(D

(D

napa

HachIIapa

mapa

N3MeHeHue arperaTHbIX COCTOSHUUN

BCIIECTBA: UCIIAPCHUC

2115 Y KOHJICHCALIMS, KUIICHUE XKUIKOCTH

5116 M3MeHeHne arperatHblX COCTOSIHUMI BEILECTBA: IUIABJICHUE
o Y KpUCTAJIM3aLHs

2.1.17 [IpeoOpazoBanue 3HEepruu B (ha30BBIX MEPEX0ax




2.2

TEPMOJNHAMUKA

2.2.1

TennoBoe paBHOBECHE U TeMIIepaTypa

222

BuyTpenuss sneprus

223

Tennonepenaya Kak Crmoco0 W3MEHEHHMsI BHYTpPEHHEU
sHepruu  0Oe3  comepmieHuss  paborel.  KouBekmws,

TCILJIOMPOBOJHOCTD, U3JIYUCHUEC

22.4

KonnuecTBO TEIUIOTHI.
VY nenbHas TEII0OEMKOCTE BENIECTBA C:
Q = cmAT

()

cmAT

225

VnenwpHas Temora nmapoodpazoBanus L: Q = Lm.
VY aenbHast TerioTa miasieHus A Q = Am.

VY nenbHas TEII0Ta Cropanus Tormea q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOIMHAMUKE:
A = pAV

pAV

Brruucnenune pabotel mo rpaduky mporecca Ha pV-

JuarpaMme

2.2.7

IIepBblil 3aKOH TEPMOAUHAMUKH:
Q12 =AUy + A1 = (U —Uy) +Ap

12




AU

12

12

U

p—a

12

Annabara:
Q12 =0= A,, = (U, — Uz) =AUy,
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12

U

N’

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIe IMpONLECCChL




[Ipunuune! aeicTBus Tenaosix MamuH. KIT/T:

n — Asalnnm - QHU‘P _|Qx°ﬂ| =1_ |Qxcm|
MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:
T, —T,
2.2.10 max N = Nyyy = L = =1—T’“m
Toe Toe
VYpaBHEHHE TEIUIOBOTO OanaHca:
Ql + QZ + Q3+-..= 0
1
+
2
2.2.11
+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexkTpuzauuss Tel U €€ NPOSBICHUSA. DJIEKTPUUECKUN
3apsa. JlBa Buma 3apsaa. DJIeMEHTapHBIN AJIEKTPUUECKUN

3apsia. 3aKOH COXPAHEHUS MISKTPHUYECKOTO 3apsiia

B3aumonerictaue 3apsiioB. Toueunsle 3apsaasl. 3aKOH
Kysnona:
B OZJHOPOJHOM BEILECTBE C TUIIEKTPUUECKON

IMPOHUIACMOCTBIO

F=k|%|'|f]2 1 .|Q1|"]:

& 4neg, 1°

Onexktpuueckoe mnone. Ero paeicTBue Ha 3IEKTpUUYECKHE

3apsIbl

Hanpsik€HHOCTD 37€KTPUUECKOTo MOJIS:

-

) F

qnpoGHbIﬁ

POOHBIH




ITone Toueunoro 3apsiaa:

q
Er - kT'_Z
r
k
r
2
q
OJTHOPOJIHOE II0JIE:
E = const.




const.

KapTtunbl 1TMHUN HaNps>KEHHOCTH ATUX TOJIEH

HOTGHHI/IaJ'ILHOCTI) OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh NOTEHIMATIOB 1 HANPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.

12

q(¢

qU.

[ToreHunanbHass SHEprusi 3apsiia B 3JICKTPOCTATHUYECKOM

ITOJIC:




—AW

IToTenmman SJICKTPOCTATUYCCKOI'O I10JIA:

o=V
T q
¢
q
w

CBs13b HaHpH)KéHHOCTI/I MOoJit U PAa3HOCTH IMOTCHIUAJIOB JJIsA

OJTHOPOJIHOTO AJieKkTpocTatnueckoro mojst: U = Ed

3.1.6

[TpuHIMIT CyNEepNO3UIIUHN AIEKTPUUECKUX TTOJIEH:

E=E1+E2+,¢ =¢1+¢)2+







[IpoBOgHUKY B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH IIPOBOJHUKA

Et=0

E
3.1.7
L
0
, BHYTpHY U Ha MOBEPXHOCTH MPOBOJHUKA @ = const
118 Jusnextpuku B 3JIEKTPOCTATHUYECKOM ToJIE.
JusnexTpuyeckas IPOHUIIAEMOCTh BEIIECTBA €
Konnencarop. DnekTpo€MKOCTh KOHAEHCATOpa:
q
C=—
U
C
3.1.9
U




eC

DIEeKTPOEMKOCTD IJTIOCKOTO KOHJIEHCATOPA:
£&pS
= —=c 0

d

&€

3.1.10

HapaJ'IJ'ICJ'IBHOG COCAMHCHUC KOHACHCATOPOB:

q :q1+q2+...,U1 = U2 :---rCnapann_Cl+CZ+-"

S




napaut




IlocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB:

1 1 1
U= V14 Vg @1 = @y =g — =g+ b
mocua




TI0CJI




3.1.11

DHepPrus 3apsHKEHHOTO KOHIEHCATOpa:
qu _CU*  ¢?

=72 T

qU




cu

2C

3.2

3AKOHBLI ITIOCTOAHHOTI'O TOKA

Cuna Toka:
7=
32.1 A 550
[TocrosnneIit TOK: I = const
Jnst mocTosiHHOTO TOKa q = It
320 VYcnoBus CymecTBOBaHUS 3JIEKTPUIECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3axon OMa 11 ydacTKa LEeMu:
U
I=—
3.23 R




DneKTpuuecKoe COTIPOTUBIICHUE.

3aBUCHUMOCTE

CONPOTUBJICHUA OAJHOPOJHOTO MPOBOAHKKA OT €TI0 JJIMHBI U

CCUCHUA. Y,HCJ'ILHOG COIMPOTUBIICHHUEC BCIICCTBA.

l
RZ'DE

R
324 p
S
/
Ucrounuku Toka. 9J1C ucTouHMKa TOKA:
E = ACTOpOHHXCJI
q
3.25




A

CTOPOHHUXCHJT

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3akon OMa 1Sl IOJTHOM (3aMKHYTOM ) AJIEKTPUICCKOM TIeTH:

E=1IR + Ir, orkyzna

Rr




[TapaiienbHOE COSTMHEHHUE TTPOBOHHKOR:
I=11+12+..,Ul=02=..,
1 1 1

=—+—+..
Rnapaﬂn Rl RZ

napaut

3.2.7 =




HOCﬂeI[OBaTeﬂBHOG COCAUHCHUC ITPOBOJHUKOB:
u=u1+02+..,11=12=..,
RI'IOCJ'I = R1 + R2+...

TI0CI




3.2.8

Rt

Pa6ora anekrpuyeckoro Toka: A = [Ut.
3akon JIxoyns — Jlenmna:
Q =I°Rt

()

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

QS




3.2.9

MomHOoCTh OJICKTPUYCCKOI'0 TOKA:

TemmoBas MOINHOCTB, BBIACIACMAs Ha pE3UCTOPE:

p-rr=Y -1
R

MoniHocTh HCTOYHHKA TOKA:

AA_
At

Ar—0

3.2.10

CBOOOJIHBIE  HOCHTENW  DJIEKTPUYECKHX  3apsijioB B
MPOBOJHUKAX. MeXaHU3Mbl TPOBOJUMOCTH  TBEPIBIX
METaJUIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIUTOB, ra30B.

[TonynpoBoauuku. [1oynpoBOgHUKOBEIN N0

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHudeckoe B3aUMOJICUCTBHE MAarduToB. MarduTHoOe
none. Bexkrop  MarmutHOM — uHAyKuMH.  [IpuHNDMN

CYINEPHO3UIIMA MarHUTHBIX MOJICH:

B = Bl + Bz+




JIlvHMM MHAYKOMUA MarHutHoro mnojsa. KaptuHa nuHMiA
WHIYKIUU Mar"HuTHOI'O oasg I10JIOCOBOTO Hu

HO,I[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB

OneiT Opcrena. MaruutHoe Mosie NPOBOAHHMKA C TOKOM.

Kaptuna nuHMA WHAYKIUA MarHUTHOTO TIOJISL JUTMHHOTO

332
OpsIMOTO  MPOBOJHHMKA U 3aMKHYTOTO  KOJBIEBOTO
MPOBOJHHKA, KATYIIKU C TOKOM
Cuna AMmmepa, €€ HanpaBJICHUE U BEIMYMHA:
F, = IBlsina
F
4
333
IBlsina

, TJIE 0. — YTOJI MEX/1y HalpaBJjeHHEM IIPOBOJHUKA U BEKTOPOM




1

334

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYMHA:

Fnop =l q | vBsina

F
Jlop
UgllvBsina
TI€ 0L — YTOJI MEXKIY BEKTOPAMH
v
A%
u
B

. Z[BI/I)KCHI/IC 3ap;1>1<eHHoi/’1 YaCTUllbl B OJHOPOJAHOM MAarHuTHOM

I1OJIC

34

OJIEKTPOMATHUTHAA MH/YKINA




34.1

IToToK BeKTOpa MarHUTHOW UHIYKLIUHU:
® = B,S = BScosa

BScosa
B

i
4
G2

342

SIBnenue anexTpoMarHuTHON MHAYKIUHU. DJ(C MHIYyKIIMU

343

3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Dapanes:

E=-"0 =0,
Aty

3.44

B "

Np

=

SJIC MHAYKIMK B IPSMOM IPOBOJHUKE JUTMHOM |,

JBIDKYIIIEMCS CO CKOPOCTBIO

>

v




w1

)

B OJTHOPOJHOM MAarHMTHOM IoJie B:
| E; |I= Blvcosa

UE
i
U
Blvcosa
, TJIE 0. — YTOJI MEX1y BEKTOpOM B 1 HOpMaibio
n
n

K IIJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPBI

N
N

[Blv




; €CIIH




TO

| E; |= Blv
LE
[
Blv
34.5 [IpaBuno Jlenna
NHAYKTUBHOCT:
L= )
I
L
1
34.6
0]
,um @ = LI
Camounnykuus. IJIC caMOMHAYKINU:
A
S M
=0
DHeprusi MAarHUTHOTO TIOJISI KATYIIIKHA C TOKOM:
3.4.7 _ LI 2

W, = —
L=




LI

3.5

SJIEKTPOMATHUTHBIE KOJIEBAHW A U BOJIHBI

3.5.1

2

- C 3L
|

Konebarenbubiit koHTYp. CBOOOJIHBIE 3JIEKTPOMATHUTHBIC

KoJieOaHUs B U€ATHHOM K0JIeOATEeTbHOM KOHTYpE:
(I( f) =qulll( c"Y-F(pO)

1(1) =g, = g, cos( ot +y) =1, cos(ct + )

®opmyna Tomcona:

T =2nVLC




LC

, OTKy/1a

2

LC




CBsi3p aMIIMTYABI 3apsia KOHAEHcAaTopa € aMIUIMTYAON
CWJIBl TOKa IpH  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KoJIeOaHUsIX B HICATHHOM KOJIEOATEIIbHOM KOHTYPE:

I

max

®

qnux=

3aKOH COXpPaHEHUs SHEPruu B HJICATHHOM KOJeOaTelbHOM

KOHTYpE:
3.5.2
353 BriHyX/1€HHBIC 2JIEKTpPOMAarHUTHBIE KosieOanus. Pe3onanc
Ilepemennbii  TOk.  IlpomsBoacTBO, Tmepenaya H
noTpedlieHne NIEKTPUIECKON YHEPTHH
o cu® LI’ cu’_ LI’
- = =X = =X = const.
2 2 2
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bzaumuas
OpHUCHTallMsI BCKTOPOB B BHGKTpOMaFHHTHOfI BOJIHE B
BaKyyMe:
E1Blc
E
3.55 1
B




356 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

OIITUKA

361 IIpssMONMHENHOE PACIIPOCTPAHEHUE CBETA B OJHOPOILHOU
cpeae. Toueunblit ncrounuk. JIyd cBerta

3aKOHBI OTPAXKEHUS CBETA.

a=p

3.6.2

ol B

S S S S

3.6.3 [TocTpoenue n3o0paxeHU# B IIIOCKOM 3epKaje

3aKOHBI IMPECIOMJIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

3.6.4

sina

sinf.




AOCOJTFOTHBIN MOKa3aTesb MPETOMICHHUS:
Cc

Nasec = ;

abc

OTHOCUTENBHBINA MMOKA3aTENh MPETOMICHHUS:
n, 1

1 U2

nOTH

OTH




Xox 1y4dent B Ipu3Me.
V) =Vy, My =Mk
COOTHOIIICHHE YacTOT W COOTHOLICHHE JUIMH BOJH MpPHU

nepexo7e MOHOXPOMATHYECKOTO CBETa depe3 T'PaHUIly

pasjerna IByX ONTUYECKUX CPE:




3.6.5

ny<m n,

[TommHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIiA yroJ MOJIHOTO BHYTPEHHETO OTPAKEHUS:
. 1 n;
Sinayy = ——=—
Norn ny

Sina.




ColOuparomue ¥ paccewBaloOlIMe JHH3bI. TOHKas JHH3a.

DOKYCHOE PACCTOSAHUE U ONTHUYECKask CUJIa TOHKOM JIMH3BI:

D= 1
F
D
3.6.6
F
1
®opmyiia TOHKOH JTMH3bI:
1 4 1 1
d f F
3.6.7




VBenuduenue, gaBacMoe JIMH30M:

h |f1
r="="a




00

d T

H . \F

F\ h
f

V
B ciyuae paccenBaronieit TMH3bL:

3.6.8

1
DO0=F =—0,
D







00

Xon ny4a, IpomIeIUIero JUH3Y MO MPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onTudeckoi ocu. [locTpoenune nzoOpaskeHui
TOUKH U OTpE3Ka NPAMOH B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

@dotoanmapaT Kak ontuueckuid npubop. [ma3z  kak

OIITHUYECKas CUCTEMA

3.6.

WNutepdepentius  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB M MHUHHUMYMOB B
WHTEeP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

I+

A
MaKCIIMYMBI — A= 77;1:: m=0,£1,+2 3, ..,

-

A
MIIHIIMYMBI — ._\=(2m+1):, m=0,+1.+2.+3 .

3.6.11

Hudpakus csera. JudppakuuoHHas pemérka. YcCloBHE
HAOMIONICHNS TJIABHBIX MAaKCHMyMOB NpHU HOPMaJbHOM
naaCcHU MOHOXPOMATHUYCCKOTO CBCTa C I[HHHOﬁ BOJIHBI A

Ha peméTKy ¢ nepuojaom d:

dsing,, =mi,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12

Hucnepcus cBera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKVJISIPHO-BOJTHOBOM JTY AJI3M

4.1.1

I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv

®oToHbl. DHeprus GpoToHa:

E=h _he_
=hv=—=pc




he

pc

Nmnynsc dpoTona:

S|

hy




®dotorpdexr. Onwitet AL Cronerosa.

dororddekra

3aKOHBI

VYpaBuenue DiiHuIreiiHa 11 GotoddexTa:

E(l)OTOHa = ABbIxoJa + Expumax,

(horoHa

ABLIXOOa
+

KuHmax

rie,

E(l)OTOHa =hv=—,




hv

(horona
hv
A
he
hc
ABleOAa = hvxp = 1
Kp
BbBIXOJa

Kp




Kp

he

KuHmax

my

max

Evonmax =

e U3ar1




eU

3an

JlaBiieHue cBera.
JlaBneHue  cBera  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MMOBEPXHOCTh M HAa  IMOJHOCTHIO  MOTJIOIIAOLIYIO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas mozens aroma

422

[Tocrynater bopa. U3nydenue u nornomieHne GOTOHOB TpU
Iepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUH HA IPYTOM:

hv =h—c=|E,, -E

mn m |

}' mn

423

JInHenyaTpie CIEKTPBI.

CrekTp ypoBHEN SHEPrUH aToMa BOAOPOA:

-13,63B
)?2

E =

n

, n=1,23, ..

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens siapa ['eiizenOepra — MiBanenko. 3apsin

sapa. MaccoBoe uncio aapa. M3otomnst

432

PagnoakTUBHOCTE.

Anwba-pacnan:
'}‘X—)Az_'éY - ; He

bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A 0., ~
7 X—27aY + je+v,




[TosutponusIii B-pacnan;
A A 0=
7 X2 + jé+v,

lamma-u3nydenue

433

3aKOH paJIMOaKTUBHOTO pacraja:

—t

N@)

[TycTh m — Macca painoakTUBHOTO BeniecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




-t

434 Snepublie peakuuu. JleneHue u CUHTE3 A11ep




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYHEHUKA

» Gusuka. YrinyoneHHslil ypoBens, 10 kiace/ Kacesinos B.A., O61iecTBo ¢
OTPaHUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEPHOE OOIIIECTBO
«3marensctBo «lIpocBemenue»

» ®usuka. Yrunyonenusiii ypoBeHb. 11 kiacc/ KacesanoB B.A., OGmiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JJPODAY; AKimoHnepHoe 001ECTBO

«M3parensctBO «IIpocBenieHne»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
1. N.T. Bnacosa, B. A. KacesiHoB. MeTomuueckoe nmocodue k yueOHuky B.A.
KacesHoBa, 10 xmacc. Mocksa. Jlpoda. Poccuiickuii yueOHUK.
2. @uzuka. {unaktuueckue matepuansl. 10 kiacce, 11 knace (aBtopsr A. E.
Mapomn, E. A. Mapon);
3. ®uszuka. CamocTosITEIbHBIE U KOHTPOJIbHBIE paboThl. 10 kiacc, 11 kiacce,
(aBTop O. U. I'pom1ieBa).
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI
CETU UHTEPHET
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41¢97c
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