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[IporpamMma o ¢gu3uke Ha ypoBHE CpeHEro oOIiiero oopasoBaHusl pazpadoTaHa Ha
OCHOBE MOJIOKEHUN U TpeOOBaHUI K pe3yjbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTesbHOM
nporpammsbl, nipeactaBieHHbx B @I'OC COOQO, a takxke ¢ yuétoM (denepanbHoi paboueit
nporpaMmmbl Bocniutanus u KoHuenuuu npenogaBanusi yuyeoHoro npeamera «duszukay B
oOpa3oBarenpHbIX opraHu3anusx Poccuiickoin @enepanuu, pean3ylOMIMX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpenaenaseT o0g3aTeNbHOE MPEAMETHOE COJIEpKaHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YyYEHHUS TEM U Pa3/eiioB
y4eOHOro MpeaMeTa ¢ YYETOM MEKIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€d, JOTMKA
y4eOHOTro TpoIecca, BO3PaCTHRIX 0coOeHHOCTel oOyuaronmxcs. [Iporpamma mo dusmke
Aa€T MpeACcTaBIeHUE O LENsIX, COAEpKaHUM, O0IIel cTpaTeruu 00y4YeHUsl, BOCIIUTaAHUS U
pa3BUTHS OOyYaroluXxcsi cpeAcTBaMu ydeOHoro mpeamera «Dusmka» Ha yriayOiaEéHHOM
YPOBHE.

N3yuenue kypca (u3MKd yrilyOJIEHHOTO YpOBHSI MO3BOJIIET pPEajau30BaTh 3aJaud
Mpo(EeCCUOHAILHON OpUEHTAllMU, HANpaBJICHO Ha CO3/IaHHUE YCIOBUW JUIsl MPOSBICHUS
CBOMX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEN KaXKIbIM O0YUaIOIUMCS, KOTOpPbIE
HEOOXOIUMBI JJIsl MPOJOJDKEHHMs] 0Opa3oBaHUS B OpraHMU3alMsIX MNPOPECCHOHATBHOIO
00pa30BaHHUs 10 PA3IUYHBIM (DPU3UKO-TEXHUUYECKUM U HHKEHEPHBIM CHELUAIBHOCTSIM.

B nporpamme no ¢usnke onpeaenstorcs MmIaHupyeMble pe3yabTaTbl OCBOEHUS Kypca
GbU3MKM Ha YpPOBHE CpeIHero o0Iero oOpa3oBaHUS: JMYHOCTHBIC, METAIlpEIMETHbIC,
npeaMeTHbIe (Ha yrayOnéHHoM ypoBHE). HayuHO-METOI0NIOTHYEeCKOW OCHOBOM ISt
pa3paboTKu TpeOOBAaHUN K JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yjIbTaTam
oOy4Jaroumxcsi, OCBOMBIIMX MpPOrpaMMy MO (U3MKE HAa YPOBHE CpEIHEro oO0IIero
o0Opa3oBaHUs HA yIIIyOJIEHHOM ypOBHE, SIBIISIETCA CUCTEMHO-AEATEIbHOCTHBIN MOJIXO/I.

[Iporpamma no ¢pu3uke BKIIOYACT:

TUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha YIIIyOJIEHHOM YPOBHE, B TOM
qycIie NPEAMETHBIE PE3YIbTAThI IO FO1aM 00yUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o ¢u3MKe UMEET MPUMEPHBIM XapakTep U MOXKET ObITh MCIOJIb30BaHA
VUUTEIAMHA (PU3UKH 17151 COCTaBJICHUS CBOMX PA00OUYUX MPOTPaAMM.

[Iporpamma 10 (uU3MKE HE CKOBBIBAET TBOPYECKYIO WHHIIMATHBY YUHUTEICH U
MPEAOCTABIISAET BO3MOXKHOCTU JIJISl peaM3allMi Pa3IMYHBIX METOAUYECKUX MOAXOJOB K
npenojaBanuio (GU3MKU Ha YyriyOJIEHHOM YPOBHE IIPHU YCJIOBUHM COXPaHEHUsI 00s3aTeILHON
4acTH COAEPKAHMS Kypca.

du3nka Kak Hayka o Hambojee OOIMX 3aKOHAX MPUPOJIbI, BHICTYIMAs B Ka4eCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHH 00
okpyxatoiieM mupe. [IIkoapHbIi Kypc GU3HKH — CUCTEMOOOPa3yIOIIMiA 1J11 €CTECTBEHHO-
HAy4YHbIX YUYE€OHBIX MPEAMETOB, TOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB
W SBJICHUM, U3ydaeMbIX XUMUEH, Ouonorueit, pusndeckoit reorpadueir 1 aCTpPOHOMHUEH.



Hcnonp30BaHne U aKTUBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHUI OMpEAeNnsIo XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI B c(hepe IHEPreTUKH, TPAHCTIOPTA, OCBOCHHS
KOCMOCA, TOJTy4YeHHs] HOBBIX MATEpUaJOB C 33aJlaHHBIMU CBoWcTBaMu. M3yuenue usuku
BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B (pOpMUpOBaHUE YMEHUM MPUMEHSATh HAay4HbI METOJ IMO3HAHUS IpU
BBITIOJTHEHUH UMU YUE€OHBIX UCCIIEI0BaHUMN.

B ocHoBy kypca Qu3uku Ha ypoBHE CpeqHEero oOmero o0pazoBaHUs MOJIOKEH P
UIeH, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen wuyenocmnocmu. B CcOOTBETCTBUM € HEM Kypc SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTEpUall U3 BCEX pa3lesoB (PU3HUKH, BKIIFOUAET KaK BOIIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca QU3UKU OOBbEAMHEH
BOKpYT (u3nueckux Teopuil. Benymmum B Kypce siBisieTcst (OpMUpPOBaHUE MPEACTABICHUIH
O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHUH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peamuszanus NPEANoONaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIHANa PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U PAa3BUTHS (PU3UKHU C
pazBuTHeM O0IIecTBa, a Takke C MHUPOBO33PEHUECKMMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIeMaMu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢buzuku yriayOn€HHOTO ypoBHS
IpenoyiiaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHMX M TEXHOJIOTHMYECKUX
MPUJIOKEHUN U3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCcsi Ha ypOBHE
OOIIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen 3xkonocuzayuu peanusyercs MOCPEICTBOM BBEICHUS AJIEMEHTOB COAEpKaHMUs,
MOCBSIIEHHBIX SKOJIOTMYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKA M TEXHOJOTHH, a Takke OOCYXACHHUA TpoOJieM pPalrOHAIBEHOTO
MPUPOIOTIONB30BAHUS M SKOJIOTHIECKON OE30TacCHOCTH.

OcBoeHue conepkaHHus NPOrpaMMbl MO (PU3MKE JOHKHO OBbITh IOCTPOEHO Ha
NPUHILIUIIAX CHUCTEMHO-JESATENIbBHOCTHOIO mnoaxoda. s Qu3uku peanuzanus 3TUX
NPUHIIMIIOB 0a3upyeTcss Ha HCIONB30BAHUHM CaMOCTOSTEIBHOTO OKCIIEPUMEHTa Kak
MOCTOSTHHO JICUCTBYIOIIETo hakTopa yueOHoro npoiiecca. JJist yriry0iaEéHHOTO YPOBHS — 3TO
CHUCTEMa CaMOCTOSATEIHHOTO YYCHUYECKOTO IKCIEPUMEHTA, BKIIOYAIOMIETO (PPOHTAIBHEIC
YUYEHUYECKHUE OTBITHI MPU U3YUYEHUU HOBOTO MaTepuaa, 1aboparopHbie paboThl U pabOThI
npakTukyma. [Ipu 5ToM BO3MOKHBI J1Ba crioco0a peanu3aiu (Gu3nueckoro npakTukyma. B
MEPBOM Ciyyae MPaKTUKyM IpoBoauTcs aubo B koHue 10 m 11 xmaccos, nubo mocne
MEPBOTO UM BTOPOTO MOJYroJWid B KaXJIOM M3 ATHX KjaccoB. Bropoil cnocobd — 310
WHTEerpanus paboT MPakKTHUKyMa B CUCTEMY JIA0OPAaTOPHBIX PabOT, KOTOPBIE TTPOBOJISTCS B
nporecce u3ydeHus paszaena (temsl). [Ipu sTom moa paboramu nmpakTukyMa MOHUMAETCs
CaMOCTOSITENIbHOE HCCJIEI0BAaHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY CBEPHYTOTO,
000011I€HHOTO BH/1a O€3 MOIIAroBON HHCTPYKIIHMH.



B mporpamme mo ¢usmke cucremMa y4eHHYECKOTO SKCIIEPHUMEHTa, J1abopaTOPHBIX
paboT ¥ MpakTUKyMa MpeCTaBlIeHa €ANHBIM MepedHeM. BoIOOp TeMaTuku sl 3TUX BUIOB
YUYEHUYECKUX MPAKTHUYECKUX pPabdOT OCYIIECTBISETCS YYaCTHUKaMH OOpa30BaTEIbHOTO
npoliecca UCXoIsl U3 0COOEHHOCTEHN MOYPOUHOIO IJIAHUPOBAHUS M OCHAIllCHHs] KaOuHeTa
¢usuku. [Ipu 3TOM obecreunBaeTcsi OBlaJeHUE OOYYAIONIUMUCS YMEHUSMU MPOBOJUTH
npsiMble M KOCBEHHbBIE U3MEPEHUsI, UCCIEIOBAHNS 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH U
MOCTaHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yaensieTcsl pelIeHUI0 PacYETHBIX M KaueCTBEHHBIX 3adad. [lpu
ATOM JJI PAacUETHBIX 3a/1au MPUOPUTETOM SIBJISIOTCS 3a/a4d C SIBHO 3aJJaHHON W HESIBHO
3aJlaHHOM (DU3UYECKON MOJIEeNbI0, TO3BOJISIONINE TMPUMEHSTh H3YYECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jienia Kypca, Tak U HHTETpUpYs IPUMEHEHNE 3HAaHUN U3
pasHbIX pa3aenoB. [[Ms KadecTBEHHBIX 3a/ad NPUOPUTETOM SBISAIOTCS 3aJaHus Ha
OOBsICHEHHE/IPEJICKA3aHNe TMPOTEKaHUs (PU3MUYECKUX SBICHMM U  TPOLECCOB B
OKpY>Karollen ®KU3HHU, Tpedyrolue BbI0opa (prU3NuecKoi MOJEIH sl CUTyalluH MPAaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecrieyeHn0 ydeOHOro mnporecca Kypc (PU3MKH yriayOJE€HHOTO YpOBHS Ha YpPOBHE
cpeaHero ob1iero oopa3oBaHus JOHKEH U3ydaThCsl B YCIOBUAX MPEIMETHOrO KabuHeTa. B
kaOuHeTe (UBUKU JOKHO OBITh HEoOXoaumoe JabopaTopHOE OO0OpYyIOBaHHUE IS
BBHITIOJTHEHMS YKa3aHHBIX B MpOTrpamMme Mo (U3MKe YICHHUYECKUX OMBITOB, JIAOOPATOPHBIX
paboT 1 paboT MpakTUKyMa, a TAKKe JEMOHCTPAIIMOHHOE 000py0BaHNE.

JleMoHCTpaloHHOe 000pya0oBaHuEe (OPMUPYETCS B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMAaJIbHOMN I0CTATOYHOCTH U 0OECIIEUNBAET IOCTAHOBKY MEPEUNCICHHBIX B IpOrpaMMe
no (U3MKEe KIIOYEBBIX JIEMOHCTpAlMil Ui MCCIENOBAHUS HM3yYaeMbIX SBICHUH WU
MPOIIECCOB, SMITUPUUECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIabopaTopHoe 000pyA0BaHUE AJI YUEHUUECKUX TPAKTUYECKUX paboT hopMupyeTcs
B BHUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacy€re OJHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcs. Temarnueckre KOMIUIEKThI JaO0OpaTOPHOTO 000PY0BaHUS JOTHKHBI
OBITH MMOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BAHUN aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a
Tak)Ke KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUIE TU(POBBIX TabOpaTOpHIA.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUSI PUUKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

(dopMupoBaHHE HMHTEpEca M CTPEMIICHUS OO0YyYaloUMXCi K HAYyYHOMY H3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEICTABICHUA O HAy4YHOM METOJe TOo3HaHus U (OPMHUPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSIM;

(opMupOBaHKE HAYYHOTO MUPOBO33PEHHUSI KaK PE3yJIbTaTa U3yUeHHs] OCHOB CTPOCHHUS
MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopmupoBaHre yMEHUN OOBSICHSTH SIBJICHUS C UCTIOIB30BaHUEM (DU3HUECKUX 3HAHUMN
Y HAY4YHBIX JI0KA3aTEeIbCTB;



(dopMupoBaHUE IPEICTABICHUNA O POJIU (PU3UKH AT Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymieid mnpodecCuoHaTbHON
NEeSTENBbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATOTOBKA K JaldbHEHIIEMy OOYUYEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTrkeHne 3Tux 1eneil odecrneunBaeTcs pelieHneM CIeayIoNX 3a/1a4 B Mpoiecce
H3y4deHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

npUOOpETeHNE CUCTEMbI 3HaHUM 00 00IIKX (HU3UUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsIX, BKIIIOUAs MEXAHUKY, MOJEKYJISAPHYIO (U3HKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKY;

dopMupoBaHHEe YMEHHA NPUMEHSITh TEOPETHUECKUE 3HAHWS [ OOBSCHEHHS
(U3UYECKUX SBJICHUHN B IPUPOJIE U IS IPUHSITHS TPAKTUICCKUX PEIICHUH B TOBCETHEBHON
KU3HH,

OCBOEHHE CIIOCOOOB pEILIECHUS pa3IUYHBbIX 3a7ad C SBHO 3aJlaHHOM (hU3HUYECKOil
MOJEJIbIO, 3a7a4, MOJPa3yMEBAIOUIMX CAMOCTOSTENBHOE CO3JaHue (PU3UUECKON MOJENH,
aJIeKBaTHOM YCIIOBUSAM 33/1a4d, B TOM YHCJIIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

MOHUMaHuEe (PU3NIECKUX OCHOB M MPHHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPY’KAIOILYIO CPEY;

OBJIAJICHUE METOJIJaMU CaMOCTOSITEJIbHOTO TNIAHUPOBAHUS U MPOBEJICHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHAJIM3a U UHTEPIpPETaluyu WH(OPMAIIMU, ONPEACTICHUsI TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JIaHUE YCIIOBUH I pa3BUTHSI yMEHUM POEKTHO-UCCIIEA0BATENBCKON, TBOPUECKOU
JesITeIbHOCTH;

pa3BuTHE HHTepeca K cdepam mNpodecCHOHATBLHOW JEeATEIbHOCTH, CBSI3aHHOW C
(bu3uKo.

B cootBerctBum ¢ tpedboBanusimu GPI'OC COO yrinyOn€éHHBIA YypOBEHb W3Y4YEHUS
ydyeOHoro npeamera «du3nka» Ha YpOBHE CpeIHEro oOIero oOpa3oBaHHUsS BBHIOMpPACTCS
oOy4arIUMuUCs, IJIAHUPYIOUIUMH TPOJOJDKEHHE O00pa3oBaHUsl MO CHEIHAIbHOCTSIM
(hU3UKO-TEXHUUECKOTO MPOQUIISL.

Ha wusyuenue ¢usuku (yriayOn€HHBIM ypOBEHb) Ha YpPOBHE CPEAHEro OOLIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4yacoB B Henento), B 11
kiacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipenyaraemserii B mporpamme 1o Gpu3uKe rnepedeHb J1abOpaTOPHBIX M MPAKTUYECKHUX
paboT SABJISIETCSI pEeKOMEHIOBAHHBIM, YUUTENb JETAcT BHIOOpP MPOBEACHUS JTa0OPATOPHBIX
paboT ¥ OMBITOB C YYETOM MHINBUIYATBHBIX OCOOCHHOCTEH 00yJaroIImxcsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce IMO3HaHWs Npupojsl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3NUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOUKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIAKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IPU MTOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo dusuke. [Ipumepsl uzmMepeHus
(GbU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3aJja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpEeAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX MPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJIHMHAT, CKOPOCTHU M
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M UX TpaduKu.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUAOMETP,
JBUKEHUE CHAPSAIOB, EIHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

WnmrocTpanuus npeaenbHOro nepexo/ia i \BMEpEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEH, TPAEKTOPHIL, CKOPOCTEW JIBUKEHHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (pEKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenue nBukeHus Tena, OpoIeHHOro ropu30HTANIBHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yueHne IBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHble cuctemsl oTcyéTa. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTO MaJI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. J[BrkeHNe HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: NOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIA ILIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TNy CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCYETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit axkcnepumenm, navopamopnoie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3BI O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKuit OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

WccnenoBanne NBrKeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEINBHO OCH BpauieHus. llnedo cuisl
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cii0oBus paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOUYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIibl 1 UI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE IBM)KCHHUE.

MomeHT umIiynabca marepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHONW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANIbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM MoJie. [loTeHnmansHas 3Heprus teina
B TPAaBUTAIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACanbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eCKre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: ABUKCHUE PAKET,
BOJIOMET, KONIEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mMepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3HEpTrun TeJia Mpy COBEPIICHUN PAOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONW M MOTEHLIHAIBHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmnybca Teijia 1o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE U MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENIA C UMITYJIHCOM CHJIBL.

HccnenoBanne COXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMAILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue padOThl CWJIBI TPEHUS] TPHU ABWKCHHM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KuHeTnYeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeneil. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temrnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHndeckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YAaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSUYEH ¥ XOJIOTHOM BOJIOM.

W3yueHne H30TEpMUYECKOrO Mpouecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yyenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJis
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS BEJIMUUH, OITMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue 1uisi BHyTPEHHEW SHEPTUH OAHOATOMHOTO HJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAUHAMUKe. Brruucienne paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KouBekius,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYenbHass TeIIoTa CropaHus
torymBa. Pacuér KkonuuecTBa TemiuoTel mnpu Teruonepenade. I[lonstue 00
aanabaTHOM TIpoIiecce.

[lepBbIii 3aKOH TEPMOAVMHAMUKHU. BHYTpeHHss1 3Heprus. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH SHEPrUM TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAIIUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemmoBoe
3arpsi3HEHUE OKPYKAKOIIEH CPEJIbI.

TexHrYecKue yCTpONCTBa M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIU3AIHs OMOOPTaHUYECKOTO TOILIUBA AJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIiiupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHbie MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypPbl KATIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcanus. Micnapenue u kurenue. Y neapHas TerioTa
napooOpa3oBaHusl.

HacelleHHble W HEHachlleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KkpuctaiuioB. [lmaBneHne u Kpuctaimmszauus. YJIEJIbHAas TEIUIOTA IUIABJICHUS.
CyOaumarius.

Hedpopmanuu tBEpROrO Tena. Pactsykenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIUIOBOTO PacHIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEXOaX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBieHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSYKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie saBiaeHUsI.

Mopenu HEHBFOTOHOBCKOM KHUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI II1aBIECHUS JIbA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAeQopMali  pEe3MHOBOro obpas3ua oT
IIPWIOKEHHOU K HEMY CHIJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

ONeKTpu3alms Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYHPOBOIHHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyioHa.

DIeKTprdecKoe nose. Ero neicTere Ha JIEKTPUUYECKHUE 3apSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiii  3apsa. Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHUHUANOB JUI 3JEKTPOCTATHMYECKOro Tmojs (Kak OJHOPOJHOTO, Tak U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTH. KapTuHBI JHHUN HANpPsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruueckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapaiutenbHOE cCoeqMHEHNE KOHAEHCATOPOB. llocnenoBarensHoe coefuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHICHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsKEHHBIX IACTHUH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

O1eHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIETIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOTo TOKa. McTOYHUKH
toka. Hanpsokenue U u O/1C é.

3akon Oma Jig yyacTka Iemu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuueckux meneil. [IpaBuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JleHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TeroBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUYHHUKA TOKA. 3aKoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKy MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHHS PE3UCTOPOB.

N3MmepeHne yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIMBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/y MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepatypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapanes s AIEKTPOIN3a.

DJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsaHble
JaMIIbl, 3JIEKTPOHHO-JTydeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETONO, TAIbBAHUKA, pAQUHUPOBAHNE ME/IU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa M NpOBOJANMOCTb BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienue amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Du3nYecKUil MPAKTUKYM.

Cnioco0Os1 u3MepeHust (U3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOMPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YYUCHUEM MEMO008 HAYUHO20
no3nanuA: SBIEHUE, HAYYHBIH (pakT, runoresa, (pusnyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYKaroIlel Cpemsl,
yTWIN3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KANWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIIpHAs Macca, MOJlydyeHHE HaHOMAaTepuajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ia3oB, )KUJIKHE KPUCTAJIbL, JJIEKTPUUYECKHE CBOWCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss AWCCOIMAIMs, TalbBaHWKA, DICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméTyarble KOHCTPYKIIMHK), MCIOJIh30BaHNUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTUE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEepUallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOTyTPOBOIHUKOBBIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. DiaekTrpoauHamMmKa.

Tema 4. Maznummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYb. JIBH>KEHUE 3apsHKEHHOM YaCTHULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nvuHUI MarHuTHOM MHYKIMU MOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MAarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBONUCTB PeppOMarHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnexkmpomazHumuas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM uWHAykuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toxku Pyko.

OJIC mHAOyKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenue camounaykuuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me4Yb, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpauuu.

HabGnronenue siBjeHUs 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKUIMH OT CKOPOCTA HW3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora konebanuid. Ilepuon Manbix CBOOOIHBIX KoOJieOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHui U 3aBUCUMOCTH TMeproa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanre koyiebaHMM Tpy3a Ha MACCHUBHOM TMpPYKMHE C LEJbIO
dbopmMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



H3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

W3yueHune NBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
u7canpHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHbIi TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneanbHbiid  TpancopmaTop. IlpomsBoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHHuecKrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXI€HHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCHENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CTpoiicTBO M MPUHIUIT AEUCTBUS TpaHCPOpMaTOpa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparnchopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacrnpocTpaHenus. llomepeunbie u
MPOJI0JIbHBIE BOJHBL. lleproj, CKOpOCTh pPACHPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpa)XCeHHE, IMpeJoMJIeHUE, MHTephepeHIus U
mudpakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHHu4ecKue yYCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGmntogenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue narepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHSL.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, nPAKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb NpesioMiieHUs . [10CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHbIA cocTaB O€lI0ro CBeTa.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroiyl IOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye JuH3bl. ToHkas nH3a. DOKyCHOE paccTOsIHUE
Y ONTUYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpaknuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapuszanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnepoBanne Xojila CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudpakiIMOHHON PEIETKH.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaOGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISl U3YUYEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.

N3Mepenue rnokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenune nudpaxium, uHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINN JIa3ePHOTO U3IIYYEHHUS HA IBYX IIEISIX.

HabGmronenue aucnepcun.

HabGmronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenne IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs] CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal.  [IpeoOpazoBanusi  JlopeHia.
VYcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. ['nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyro mnoBepxHocTh). Ombitel II. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJM3alMu JABWXKYyILIeHcs vactulbl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanne  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossHaoi [1manka Ha ocHOBE HccienoBanms GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA Y€PE3 CBETOIMO/ OT HAIPSIKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpoeHUs aroMa. [lnmaHerapHas monenb aroMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre GOTOHOB MpH MEpexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

Habnronenue JIMHEeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKYM.

HaOmronenue muHeyaToro crekTpa.

HccenenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inyuenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonpl perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAbHbIE B3aUMOJIECUCTBUSA. bapuoOHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zges 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCJEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU W 3Boouu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbel. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUYEeHHUE.

Macumrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIMYHH.
O1neHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O6o0maromiee NOBTOPEHUE.



O06o0061eHne 1 cucTeMaTH3alus CoAepKaHUsl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHM B COBPEMEHHOM HAyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW W  IMPOTHOCTHYECKOW  (DYHKIUH
bu3nueckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCcKOW KapTHUHE MHUPA, MECTO (PU3MUYECKON KapTUHBI MUpA B OOILIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriayO0iaéHHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C YUYETOM COIEPKATEIIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMAaTHUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4HbId (DAaKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKIMM HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpPUpONE, KoJieOaTeIbHBIC
JIBW)KCHUS B JKUBOW MPHUPOAE, ODKOJOTHMYECKHME PHUCKH TIIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPa3BYKOBas JUArHOCTUKA B MEJULHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTIMYECKON pEeIIETKU, CIEKTPATbHBIN aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Palap, PAaUOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JUATHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
MPUEMHHKH, JIEpHAs SHEPTETUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JACATEIBHOCTU B IPOLIECCE peal3alid OCHOBHBIX HaIlpaBJICHUHN
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKON MO3ULIUN 00YUYAOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIIOBEYECKUX T'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTAMH B
COOTBETCTBUHM C UX (PYHKLIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYallMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CITIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POpMyNIHUpOBaTE M aKTyaJIH3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSM, OLIEHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie ucciienoBarejLbCKe 1eHCTBUA:

BJIa/I€Th Hay4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYyaJU3UpOBaTh 3ajaady,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHM, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pEeLIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;
BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  pEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COONIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popMmaTax c
y4€TOM Ha3HayeHus: WHGOpMaluMu M IeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



OCyIIECTBISATH OOIIEHHE Ha ypoKax (U3UKH U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaTbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh WU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATEILHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIBbHbINA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIlUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOIO
pelIeHNUs;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPH aHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIN3e pe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTHMXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HAMPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIUPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
AMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JApPYIMX, YUYWUTHIBATH €ro MpPHU OCYIIECTBICHUH OOILIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

e COUMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHU:



NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE OINMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUMH  (U3NYECKOM TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHI O PU3NUECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIENe PU3NYECKUX TEJ U IIPOLIECCOB
(sIBIEHMI): MHEpLMANbHAs CHUCTEeMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abCoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YINPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, WCaNIbHBIN ra3, TOUCYHbIN 3aps/l, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarth yCIOBHUS (TpaHULbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3aKk0oHbl HpIOTOHA, TMpPUHLOWII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCJIOBHSI pAaBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMi ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHs MMIIYJIbca M MEXaHUYECKOU
HHEPrUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCTIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISPHOW (UBHKK U
TEPMOJMHAMUKNA (CBA3b JAaBJIEHUA HUICATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKEHUS M KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABMKECHHS €T0 YacCTHI, CBS3b JABJICHUS UAECATbHOTO
raza ¢ KOHLEHTpalUMeu MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus1 MeHeneeBa—Knaneipona;

aHAMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa i ydacTka
ey W JJId 3aMKHYTOM JJIEKTPUYECKOM Menu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJB3Yysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPI s,
MeXaHU4ecKasl YJHeprusi, paboTa CUIIbl, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTUS YIIPYTOi
nedopManuy mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrus HUJEaIbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIUA
AIEKTPOCTATUYECKOIO IOJIs, PA3HOCTh MOTEHLMAIOB, 3JICKTPOABHXKYILASL
cuia, Cujia TOKa, HaIlpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCATopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCJIEIOBATEIBHBIM U MAPAJIICITIBHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJIS1 KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BENIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JBIKEeHUE, NTUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, ICKTPU3ALMS TEJ, IKBUIOTEHINAIBHOCTh MIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl  MOJYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI MO  pe3yJjbTaraM
MCCIICIOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH OMBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaThl U JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  Yy4yeOHo-
HCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKoil MOJEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll MoOJeNu, OTBEYamlleld TpeOOBAHUAM 3aJauH,
IPUMEHSATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCIOJIb30BAHUM MATEMaTUYECKUX METOJOB pPEIICHUS 3a/ad,
IPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pEe3yJIbTaTOB;

pelmarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN H3
pa3HbIX pa3fenoB Kypca PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCyKJICHUI ¢ ONOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTUE HAYKH, B OOBSCHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M POU3BOICTBEHHOU
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
MPUPOAOTIOIH30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM
HAYKM W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PabOThl ¢ WHpOpMaNUEH (PU3UIECKOTO
COJEp)KaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAILIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKH U TMPEAbSIBICHUA Y4YeOHON U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

POSIBIISITH OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylHIe€ C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymiel npohecCUOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKON, COLMATIBbHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMaTHU3UPYIONIeH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHWHU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pa3nuyaTh yCJIOBUSA MPUMEHUMOCTH MOJIENEeH (PU3HUECKUX TEJl U MPOIIECCOB
(stBJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUsS, MaTEeMaTHYECKUN MAasTHUK, WJICaTbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Sijpa U
KBAHTOBOM MOJICJIN CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJNIb3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAWHAMUKH U
CHELUATbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIELIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHa);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsOBOr0 H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YsS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYINAS CUJA, HMHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABMKYIIASL CHUJIAa CAMOMHAYKIIMHM, HSHEPrus MAarHUTHOTO IOJIsS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHSl, SHEPTUs
MOKOSI CBOOOTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pe30HAHC, HHTEep(epeHITUs
BOJIH, Judpakius, JTUCTIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdekt (hotorddexr), anvda- u 6eTa-pacnasl aep,
raMmma-u3naydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHau3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBiIeHUE WHIYKUWA MarHUTHOTO MOJsi NMPOBOJAHHMKA C
TOKOM, CHJIbI AMIiiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMOe MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOIM;
POBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
bu3nUeckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JejaTh  BBIBOABI MO  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, MPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYCHHBIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEHJIOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMeHTa, MpakTUKymMa U  y4yeOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIEITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THbIC 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJlaHHOM
dbu3nUeckoil MOJEbI0: HAa OCHOBAaHWM aHajiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojeNd, OTBEYalolIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThbl (PU3UUECKUX TEOpHUil
NpU  WUCHOJIb30BAHUM MAaTEMAaTHMYECKUX METOJOB pelIeHUsl 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYECHHBIX
pE3ybTaTOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOyIollhe NPUMEHEHUsS 3HAHUU U3
pa3HBIX pa3leNioB Kypca (PU3MKH, a TAKKE UHTETPAIMHN 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LEMOYKY PacCyXACHUM ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPHUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIOTNIOIB30BAHUH, & TAKKE PAa3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKAd W TEXHOJOTUW JUIsi JaJbHEHIero pPa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pPa3IudHbIe CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3UIECKOTO
COJIEp’KaHUsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4yaeMyl  HMHQOpMalMil0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a NCTOYHUKA HH(POpPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTth B TpyNne C HCIOJIHEHUEM pPAa3IUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHWBATh BKIJIAJ KaXJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaymiel npoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbIe)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' y A prpol https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmorexa LHOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Junamika 10 https://m.edsoo.ru/f16b68d7
. bubnuotexa [JOK
2.3 5 1
Cratnia TBEpAIOTO TeNa https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3 10 1
AKOHET COXPAHCHITL B MEXAMIKS https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TemnoBbie MalIMHbI

15 1

20 1

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmnoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie 14 bubnnoreka [HOK
' IEePEX0IbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pa3znen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 DEKTpHICCKOE N0se 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [JOK
4.2 [ToCcTOSTHHBIN 3AEKTPUUECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 TOKH B pasiHHHBIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazpeny 54
Paszgen 5. PUBNYECKHU TIPAKTUKYM
bubmuorexa [JOK
A o i 1 1
> VSHACCICHI HPAKTHIM 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
P 10
C3EPBHOC BpEMA https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuorexa [JOK
1.1 M 14
AAHTHOE Hose https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
1.2 1 1
DCKTPOMArHHTHAS HEAYKLUHS 3 https://m.eds00.ru/39859¢f1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexaandeckue KojaeOaHust 10 bubmorera [JOK
https://m.edso00.ru/39859¢f1
bu6mmorexa [IOK
2.2 15
DJICKTPOMATHHTHBIC KONICOaHHT https://m.edso00.ru/39859¢f1
53 MexaHn4eCcKHe U JIEKTPOMAarHuTHBIE 10 1 bubnuotexa [JOK
’ BOJIHBI https://m.edsoo0.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edso00.ru/39859¢f1
Uroro no pazneny 60

Paszen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.eds00.ru/39859¢f1

Hroro no pazneny




Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsspHO-BOJIHOBOH AyalIu3M 15 bubmorexa [IOK
) PHYCKYIAP y https://m.eds00.ru/39859¢f1
4.2 dusuka atoma 5 bubmorexa LOK
https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
' YaCTHI] https://m.edsoo.ru/39859¢f1
Uroro no pazaeny 25

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 hitps://m.cdsoo.ru/39859%f]
Hroro no pazneny 12
Pasznen 6. PUSMUYECKHUI MPAKTUKYM
bu6mmorexa [IOK
6.1 o i 16 16
MSHHCCII HpaRTHIyM https://m.edso00.ru/39859ef1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' JEeSTENIbHOCTH, TPHOOPETEHHOTO MPU https://m.edso00.ru/39859ef1
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
CICPBHOC Bpett 0 https://m.edsoo.ru/39859f1
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcsl
1 ®dusnka — pyHAaMEHTaIbHAS HAyKa O | Bbu6mmoteka [JOK
IIPUpPOIIE https://m.edsoo.ru/1beef346
) HayuHb1if MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SIBIICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOpUsl B IIPOLIECCE MO3HAHUS
bubmuoreka [{OK
3 npupoabl. HaGmrogenne u S5KCepuMeHT B 1
https://m.edsoo.ru/34c49931
(busuke
bubmuoreka [{OK
4 CrniocoObl n3MepeHus (U3NYECKUX BETUUNH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOTIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH | bubmuorexa [IOK
U3MepeHui (PU3NUECKUX BEIUYHH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM | bubmmnoreka HOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JEATEIBHOCTH JIIOIEH
Mexannueckoe nBuxeHue. Cucrema oTcyeTa.
but6mmoreka [IOK
7 OTHOCHTENEHOCTh MEXaHNUECKOTO IBMIKEHMS. 1
https://m.edsoo.ru/e9a52{02
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
2 Panuyc-BekTOp MarepralbHON TOUKH, €TO | bubmuorexa [IOK

MIPOEKINN Ha OCU KoopauHaT. TpaekTopus.

https://m.edsoo.ru/30a108a5




[Tepememienue. Cxkopocth. X mpoekiuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE NPAMOJIIMHENTHOE ABUYKEHHUE.

OoTHOcHTeNbHOCTH ['anunes. HennepunanbHsie
CUCTEMBI OTCUETA

9 I'paduaeckoe onrcanue paBHOMEPHOTO bubmmorexa [IOK
P . p p https://m.edsoo.ru/89ba7190
MPSAMOJIMHEHHOTO JIBH>KEHUS
10 CnoxxeHue nepeMereHuii U CKOpoOCTeil. bubmmoreka [JOK
Pemnrenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenne. MrooBeHHas
11 CKOpPOCTh. Y ckopenue. IIpsmonmHeiinoe bubmorexa LOK
P ' p P https://m.edsoo.ru/a99549a7
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
2 I'paduueckoe onrcanue NpIMOITMHEHHOTO bu6nmorexa LIOK
JIBUKEHUS C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHOE TazicHre. Y CKOpeHre CBOOOIHOTO
13 najgeHus. 3aBUCHMOCTh KOOPJAUHAT, CKOPOCTH bubmorexa HOK
' p ’ p ’ https://m.edsoo.ru/f738109¢
YCKOpPEHUS OT BPEMEHH U UX rpadpuxu
14 JIBr>keHue Tena, OpOIIEHHOTO MO YIJIOM K bubnnorexa [JOK
TOPU3OHTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe asuxenue. J[BrmxeHue no
15 OKPY’KHOCTH. YTJIOBasl U JIMHEITHAsi CKOPOCTb. bu6nunorexa LIOK
[Tepuon m yacrota. LleHTpOoCTpEeMUTEIBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
bu6nunorexa LIOK
16 KonTponsHasg paborta no teme "Kunemaruka"
R p https://m.edsoo.ru/124232¢
[TepssIii 3ak0oH HproTOHA. IHEpUHanbHbIE
17 cucteMbl orcuéra. [Ipunammn bubnmnoreka [JOK

https://m.edsoo.ru/5a9e4a64




Cuna. PaBHoneiicTByo0111as1 cuiia. Bropoit

bu6nmmoreka [IOK

18
3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuii 3akoH bubnunoreka LIOK
HeroTona https://m.edsoo.ru/57dba505
20 [IpuHnun cynepno3unuu cwi. Pemenne 3anay bubnuoreka [JOK
Ha [IpUMEHEHHE 3aKOHOB HploTOHA https://m.edsoo.ru/bdf9971b
3aKOH BCEMUPHOTO TATOTEHUSI.
21 OKBUBAJIICHTHOCTh I'PABUTAIIMOHHON U bubmmorexa [TOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuna TsKeCTH M yCKOpeHue CBOOOIHOTO bubnmorexa [JOK
nageHus https://m.edsoo0.ru/22757126
JIBr>keHre HeOeCHBIX Te U UX
bubnunoreka LIOK
23 HCKYCCTBEHHBIX CIlyTHUKOB. [lepBas
https://m.edsoo.ru/l 1abfa0a
KocMUu4eckasi ckopocTb. 3akoHbl Keruiepa
bubnunoreka LIOK
24 Cuna octu. 3akoH ['yka. Bec tena
113 yHpyrocTH. SaKon L yK et https://m.edsoo.ru/0ac2cd84
Cuna tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnmnorexa [JOK
25 JIBM>KeHUE B JKUJIKOCTH U Ta3€ C YYETOM CHJIIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHUSA CPEIbI https://m.edsoo.ru/2¢b29676
%6 Hasnenue. 'uapocraruueckoe JaBieHUE. bubnmnorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nunorexa LIOK
AbcomtotHO TBepaoe Teno. [locrynaTensHoe u
27 BpaliaTeIbHOE TBUKEHNUE TBEPJIOTO Tella bubmmorexa [IOK
patt A pA https://m.edsoo.ru/2b95d57¢
)3 MOMEHT Cuiibl OTHOCUTEIBHO OCH BPAILEHUS. bubnmoreka [JOK
[Tieuo cuibl https://m.edsoo.ru/653d3459
79 CnoxxeHue cuil, MIPUIOKEHHBIX K TBEPIOMY bubnuotexa [JOK

teiny. LleHTp TskecTH Tena. Y cinoBus

https://m.edsoo.ru/9aa79a7d




PaBHOBECHUS TBEPAOI'O TCIA. BI/I,I[H

paBHOBECHs
bubnmnoreka HOK
30 Pemrenue 3amau a
https://m.edsoo.ru/dc1caac0
31 KonTponbhas pabota no teme "J[uHamuka. bubmmoreka [JOK
Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574¢
NMiynec MmaTepuabHONM TOYKHU, CUCTEMBI
1 MarepuaibHbIX Touek. LleHTp Macc cuctembl bubmmoreka [JOK
MaTepUAIBHBIX TOYEK. TeopeMa o IBUKEHUH https://m.edso0o.ru/4bb8294b
LIEHTpa Macc
Nmiynbe cuiibl 1 13BMEHEHUE UMITYJIbCA Tea.
bubnunoreka LIOK
33 3aKOH COXpaHEeHMs UMITyJibca. PeakTuBHOE
https://m.edsoo.ru/13f0a221
JIBUKCHHE
MoMeHT uMItysibca MaTepPUAIIBHON TOYKH.
34 [IpencraBienue o cOxpaHEHUU MOMEHTA bubmrorexa LIOK
p P https://m.edsoo.ru/d6532eb9
HMMITYJIbCa B IIEHTPAIBHBIX MOJISAX
bu6nunorexa LIOK
35 Pemenue 3amau
https://m.edso0o.ru/f7706d63
PaGora cuibl Ha MajgoOM U HA KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapnenue Bubmmorexa [OK
DEMEIL b p https://m.eds00.ru/913974¢7
paboThl cHTbl. MOIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUN KMHETUYECKOU SHEPTUH bubmroreia LIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKU
[ToTeHumanbHble U HEIOTEHIIUATBHBIE CHUIIBI.
but6mmoreka [IOK
38 ITorenunanpHas 3Heprus. Bropas

KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc




TpeTLH KOCMHUYCECKasA CKOPOCTb. CBs13b
paGOTBI HCIIOTCHIHUAJIBHBIX CUJI C U'BMCHCHHUEM

bu6nmoreka [IOK

39
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON IHEPTUU
VYrpyrue u Heynpyrue CTOJIKHOBEHUS.
40 v %IJ.)IZ]HGHI/IC Bey Hp}J]mI/I JIs1 UJI€JIbHOM bubmorexa HOK
P pPHYy s A https://m.edsoo.ru/f30f43b6
KUJIKOCTH
A1 KonTponbHas pabota o Teme "3aKOHbI bubnmorexa [JOK
COXpaHEHUs B MexaHuKe" https://m.edsoo.ru/474e7c4a
PasButue npeacTaBieHU 0 IPUPOJIC
P pyp bubnunoreka LIOK
42 teroTel. OcHOBHBIC mostoxkeHust MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHOBCKOE ABIKEHHE
Ctpoenune ra3000pa3HbIX, JKUIKUX U TBEPJIBIX
43 Tejf Xapakre BfDKeHm[ 1 B3aHMO eﬁcIT)BI/IsI bubmorexa HOK
- AP pA A https://m.edsoo.ru/c44d02¢e2
YaCTHII BEIISCTBA
Macca u pazmepbl MOJIEKYJT (AaTOMOB).
P P ya( ) bubnuoreka [{OK
44 KonnuectBo BemectBa. [locTosiHHas
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHosecue. llkana bubmmnoreka HOK
enscus https://m.eds00.ru/0070d493
bubmmoteka IIOK
46 P
CHICHHE 3a1aq https://m.edsoo.ru/153 1aba5s
bu6mmoreka IIOK
47 Wneanbhblil Ta3. ['a30BbIe 3aKOHBI
A https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menneneena-Kinanelipona. bubnuotexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
b K
49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa noamorexa 1O

https://m.edsoo.ru/14e02d1f




I/I3OHpOHCCCBI B HCaJIbHOM rase€ C

bu6nmmoreka [IOK

30 MOCTOSIHHBIM KOJIMUSCTBOM BeEILIECTBA https://m.edsoo.ru/68878d51

5] I'padmueckoe mpencraBiaeHe U30MPOLIECCOB: bubmmoreka [JOK
M30TEepMa, U30X0pa, n300apa https://m.edsoo.ru/1344327b

bubnunoreka LIOK

52 Ocnosroe ypasienie MKT https://m.edsoo0.ru/c8094721

53 Pemrenue 3amau buGnuorexa [IOK

https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TeMIEepaTyphbl

54 TepMoz[HHaMI{quKoﬁ CI/‘I'CTCMBI CO cpenHen hitps://m.cdsoo.ru/c38af875
KMHETHYECKOM 3HEeprueil NocTynaTeabHOro
TEIUIOBOTO ABUKEHUS €€ YaCTHI]

55 O060011IeHrEe U CUCTEMAaTU3alMs 3HAHUH 110 bubnnorexa [IOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8

56 KonTponbnas padora no teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cuctema. 3ajaHue
BHEIIHUX ycsioBUM Ui T/ cucteMsl.

57 BHewHue v BHyTpeHHHE TapaMeTPBI. bubmuoreka [IOK
[Tapamerpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMS BEJIMYMH, ONTUCHIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamonpousBosbHas penakcanus T/] cuctemsl bubmorexa [IOK

https://m.edsoo.ru/8ec5120
K TETIOBOMY PaBHOBECHIO
59 Mogenp neanbHOro ra3a B TEpMOJANHAMUKE. but6mmoreka [IOK

YcaoBus MNPUMCHUMOCTHU 3TOH MoAeIn

https://m.eds00.ru/29355001




VYpaBuenue MenpeneeBa-Knanelipona u

bu6nmmoreka [IOK

60
BBIPAKCHUE JUJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaskenue 1151 BHyTpEHHEN SHEPTUU
61 OJIHOATOMHOT'0 MJICAJIbHOIO ra3a. bubmmoreka [JOK
KBazucrarnueckue u HeCTaTHUYECKUE https://m.edsoo.ru/acScacl5
MIPOLIECCHI
DneMeHTapHas padoTa B TEPMOJIHMHAMUKE.
62 Brruncnenue paboTs 1o rpaduky mpoiecca bubmmorexa LIOK
P PapHicy Hip https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Teronepenayda kak crnoco0 M3MEHEHUs
. bubnnorexa [IOK
63 BHyTpeHHel 3Heprun T/l cuctemsl 6e3
https://m.edsoo.ru/3d734561
COBEpIIECHUs pabOThI
64 Kouseknust, TermIonpoBoIHOCTh, U3IYYCHUE buGnuorexa [IOK
’ P > 1Y https://m.edsoo.ru/157b54cd
KomnuecTBo Temnorel. TenmnoéMKOCTh Tena.
65 VY nenbHas U MONSIpHAs TEIUIOEMKOCTH bubmuorexa [IOK
BEIIECTBA. Y IeTbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOIUIMBA
66 Pacuér xonmyecTBa TETUIOTHI pU bubnnorexa [JOK
TerIonepeaayde https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 aquabatHom npouecce. [lepBorit bubmuoreka [IOK
3aKOH TEpMOJAUHAMUKU https://m.eds00.ru/d8098824
68 KonuuecTBo TemIOTH 1 paboTa Kak Mephl bubmuoreka [IOK
M3MEHEHUs BHyTpeHHel sHeprun T/l cuctemsl https://m.edsoo.ru/b047alcd
BTopoii 3akoH TepMOIMHAMUKY IJIS
P p bu6nunorexa LIOK
69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.

HeobpatumocTs MpupoIHBIX MPOIIECCOB

https://m.edsoo.ru/c6f4f464




bu6nmmoreka [IOK

70 IlpuHimne! nerctBud TenoBbIX MalnH. K11
pHHH A A https://m.edsoo.ru/2¢945513
bubnunorexa LIOK
71 Maxkcumansaoe 3HaueHue KITJ1. ITuka Kapro
A1 p https://m.edsoo.ru/fe3857b9
bubnunorexa LIOK
72 Pemenue 3amau
. https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE ACIIEKTHI UCIIOJIb30BaAHUI
. bubnuorexa [IOK
73 TEIUIOBLIX ABUrareiei. TemioBoe
. https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOLLEH CpeIbl
Bubmmoreka IIOK
74 Pemrenue 3anau !
https://m.edsoo.ru/c8c70432
75 O06001IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 110 bubnnorexa [IOK
teme "Tepmoaunamuka. TemioBbie MamHbI" https://m.edso0o0.ru/28d62b3f
76 KontponbHas paboTa mo teme bubnnorexa [JOK
"TepmoauHamuka. TernaoBsie MAIIUHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHSL.
77 I/Icf[a eli)ﬂe U KUIeHue. Y gejibHas TemIoTa bubmmorera OK
P ’ https://m.edsoo.ru/6{8e¢6777
napooOpazoBaHUs
HaceimienHbie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHHAas 3aBUCUMOCTBD IIJIOTHOCTH U
aBJIIEHUS HACBIIIEHHOTO ITapa OT
78 TEMIIEPATYPEIL, UX HGSaBI/ICI/If/IOCTL or 00BéMa bubmmorexa OK
patyprl, https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUIIKOCTH
79 Brnaxxnocts Bo3myxa. AGCONIOTHAS U bu6muoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnnorexa IHIOK
80 Pemenue 3amau I

https://m.edsoo.ru/18e95ff3




TBépnoe Teno. Kpucraminyeckue u

bu6nmmoreka [IOK

81 aMo e Tena. AHM30TPO CBOIIC
MopdubIe Te HH3OTPOITHA CBOHCTS https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
%) [InaBnenue u kpucramumszanus. Y qenbHas bubmmoreka [JOK
TertoTa miaBneHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
edopManmu TBEPAOTO Teaa. PacTskeHue u
83 f)fcfnfe CaBur I\/II)O 16 FOura. Ilpenen buGnuorexa [IOK
P BT H}: - bl https://m.edsoo.ru/dalaabl0
yapyrux aedopmarmii
TennoBoe paciIMpeHne KUIKOCTEN U
84 TBEPABIX Te€I. AHTapMOHU3M TEINIOBEIX Bubmiorexa OK
PARIX TEI. AHrap https://m.edsoo.ru/TbaSedf2
KoJe0aHnii YacTUI] BEIECTBA
85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnorexa [JOK
nepexomax https://m.eds00.ru/97a0672f
bubmuoreka [IOK
86 VYpaBHeHUE TEILIOBOro Oaanca
p https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK
87 Pemrenne 3amau
A https://m.edsoo.ru/8ab7{f40d
[ToBepxHOCTHOE HaTsKeHUe. KanwsipHbie
88 sIBIICHUSA. J{aBiaeHME 1101 UICKPUBICHHOMN bubnmorexa [IOK
' ALHCKD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuJakocTH. Dopmyna Jlamnaca
O0001I€eHrEe U CHCTEMATH3AIMs 3HAHUN 110
89 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmorexa HOK
P | ' https://m.edsoo.ru/0b52575¢
@da30BbIE IEPEXObI
90 KonTponbnas pabora no Teme "ArperatHoie bu6muoreka [JOK
cocrosinus BeniectBa. ®a3zoBbie nepexoan"” https://m.edsoo.ru/7dc2a739
01 DneKkTpu3aIus Tel U €€ MPOosIBICHUSI. bubnmnoreka [JOK

Onektpuueckuii 3apsia. [[Ba Buma

https://m.edsoo.ru/1aff445f




QJICKTPHUYCCKUX 3apsA10B. HpOBO,[[HI/IKI/I,
AUSJICKTPUKHU U MMOJTYIIPOBOJHUKHA

9 DNeMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH bubmmoreka [JOK
COXpPAaHEHUs DIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/f49afd24

93 B3aumopeiicteue 3apsanoB. ToueuHbie 3apsbl. bubnmnoreka HOK
3akoH Kynona https://m.eds00.ru/445b7746

bu6nmoreka [IOK

94 Pemrenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19be

95 Onekrpuueckoe nose. Ero neiicteue Ha bubmmoreka [JOK
DIIEKTPUYECKUE 3apsAIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUUECKOTO MOJISI.

96 [TpoOusrii 3apsia. JInaM HAPSHKEHHOCTH Bbu6mmoteka [JOK
3JIEKTPUYECKOTro 1moJisa. OHOPOAHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE MOJIe

97 [ToTeH1ManbHOCTh DJIEKTPOCTATUIECKOTO bubnnorexa [JOK
1oJsi. Pa3HOCTh MOTEHIIMATIOB U HAINIPSKEHUE https://m.edsoo.ru/80021447
[loTenuumanbHas SHEPrus 3apsia B

98 BHGKTpOCTaTI/ILIeCKOI\fI) noJe. Il)_IOTeHHHaH bubmmorexa [TOK

https://m.edsoo.ru/af5fa389
AJEKTPOCTATUUECKOTO OIS

99 CBs13b HANPSHKEHHOCTU TOJIA U PA3HOCTU bubmuorexa [IOK
MOTEHLMAIOB IS DJIEKTPOCTATHYECKOTO IO https://m.edsoo.ru/df7a6838

100 [IpuHIHUI Cynepno3uIuu JIEKTPHUYECKUX bu6muoreka [JOK
nojeun https://m.edsoo.ru/Ocfedat6e

101 Pemenue 3agau bubnnorexa [IOK

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

102 [Tone Toueunoro 3apsina. [Tone paBHOMEpHO bubnmnorexa [JOK

3apsKeHHOU cepbl

https://m.edsoo.ru/b297b5¢3




[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. [lone paBHOMEpHO 3apsKEHHOMN bubmmorexa [JOK
N https://m.edsoo.ru/f7a665¢e
0ECKOHEUHOM! TIOCKOCTH
104 [IpoBOIHMKH B 31EKTPOCTATHUECKOM II0JIE. bubmmoreka [JOK
VYcnoBue paBHOBECHS 3apsiioB https://m.edsoo.ru/32405¢eab
105 JIM3IIEKTPUKYU U TTOTYIIPOBOAHUKH B bu6mmotexa [JOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpnencarop. D1neKkTpoéMKOCTh
106 KOHI{eHcaTO;)a. SHGEpOéMKOCTL TIJIOCKOTO bubmmorexa [TOK
https://m.edsoo.ru/845b4173
KOHJIEHCAaTopa
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB bubmmorexa [TOK
https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTrenpHOE COeMHEHNE bu6nmorexa LIOK
KOHJIEHCAaTOPOB https://m.eds00.1u/1€992920
109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa bubmmorexa LIOK
https://m.edsoo.ru/73a34f18
bu6nunorexa LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040
11 JIBrKeHne 3apsyKEHHON 4acTHIIbI B bubmmnoreka HOK
OJHOPOAHOM DJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3anau
113 O06o0011eHre U cucTeMaTu3alys 3HaHuH 10 bu6muoreka [JOK
Teme "DnekTpuyeckoe nose" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bu6muoreka [JOK

"Onexrpuueckoe nose"

https://m.edsoo.ru/cefe90e9




Cuia Ttoka. ITocToSHHBIN TOK. Y CIIOBUS

115 CYyILIECTBOBAHUS IIOCTOSHHOIO bubnrorexa LTOK
https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
116 Ucrounuku toka. Hanpsixenne u 3/1C bubamorexa LOK
https://m.edsoo.ru/0839al15
117 3akon OMa Jy1sl y4acTKa Lenu. bubnmnoreka HOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHUCHUMOCTDH CONIPOTUBIICHUS OJHOPOIHOTO
118 MPOBOJIHUKA OT err()) JUIAHBI U rml(l)mfmf bubmorexa [IOK
https://m.edsoo.ru/95fcdf51
MIONIEPEYHOI0 CEYEHUS
119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. bubmmorexa [JOK
Pemntenue 3anau https://m.edsoo.ru/437£8300
120 ITocnegoBarensHOE, MapamieabHOE, bu6nmorexa LIOK
CMEIIAaHHOE COEINHEHNE ITPOBOTHUKOB https://m.edso00.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX JIEKTPUUECKUX bubnmorexa [JOK
uenei. [lpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubmuoreka [IOK
122 Pemerue sanau https://m.edSO(]fm/388 1b469
123 Pabota >nekTpuueckoro Toka. 3akoH Jkoyist bu6mmoreka IIOK
—JleHa https://m.edsoo.ru/a3605¢c5¢
bubmuorexa [IOK
124 Pemenne safas https://m.edsofm/676lbf0f
125 MONIHOCTB IEKTPUIECKOTO TOKa. TeroBast bubnmnoreka [JOK
MOIIIHOCTB, BBIZIETIEMas HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubnmnoreka [JOK
126 Pemmene 3aza- https://m.edsogru/eb72fc24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubnmorexa [JOK

HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af




3akon OMa 1Sl OJTHOM (3aMKHYTOH )

bu6nmmoreka [IOK

128 BJIEKTPUYECKON e https://m.edsoo.ru/221140tb
bubnmnoreka HOK
129 Pemenne sanaz https://m.edsogm/3580b679
bubnmnoreka HOK
130 MomHOCTE ACTOTHUKA TOKA https://m.edsogm/aanS 1d8
bubnmnoreka HOK
131 Koporkoe sambikarine https://m.edsog)l.ru/ 54615632
132 KonzeHcarop B ienu nNoCTOSHHOTO TOKa bubmmorexa [IOK
https://m.edsoo.ru/35368f3e
Bbu6moteka [JOK
133 | Pemenne satad https://m.edsofm/4410cef0
134 Pemenue 3agau mo treme "llocTostHHBIN bubnnorexa [IOK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agay o teme "IlocTosSHHBIN bubnuoreka [{OK
AIEKTPUICCKUN TOK" https://m.edso0o.ru/744261b8
136 Pemenue 3agau nmo reme "llocTostHHBIN bubmmoteka IIOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
137 O06001IeHre U cCUCTEMAaTU3AIMs 3HAHUN 110 bubmuoreka [IOK
Teme "[1oCTOSTHHBIN PJEKTPUIECKUNA TOK" https://m.edsoo.ru/bfd7a050
138 KonrtponsHas padora no reme "[locTostHHBIH bubmuoreka [IOK
AIEKTPUIECCKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpOBOANUMOCTD Pa3IMYHBIX
139 Bemech. SJIeKTpI/II)quIf[Hﬁ TOK BpMeTaJ'IJIaX. Bubmmorexa [IOK
CBepXTIPOBOMOCTS https://m.edsoo.ru/da794295
DNIEeKTpUYECKHUI TOK B pacTBOpax M pacruiaBax
140 AIEKTPOJIUTOB. 3aKoHBI Dapajest s bubmorexa [IOK

QJICKTPOJIN3a

https://m.edsoo.ru/4b423491




bu6nmmoreka [IOK

141 DnexTpuueckuil Tok B razax. [lmazma hitps//m.cds00.ru/92d92£76
142 DNEeKTpUYECKH TOK B Bakyyme. BakyyMHbIie bubnmnoreka HOK
puOOpbI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUH TOK B MOITYIIPOBOJHUKAX bubamorexa LOK
https://m.edsoo.ru/ab61c660
bu6nmmoreka [IOK
144 [TomynpoBOIHUKOBBIE TPUOOPEI https://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUS B
L[€NU MOCTOSIHHOI'O TOKa IPU MOMOIIN
145 AHAJIOTOBBIX M HHU(POBBIX H3MEPUTEITHEHBIX Bbu6moteka [JOK
npu6opoB" wiK "3HAKOMCTBO ¢ IUPPOBOU https://m.edsoo.ru/5643ea56
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus GU3NIECKUX BETUUUH MIPU
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"
duznyeckuil npakTukyM no teme "Nsyuenue
146 HEPAaBHOMEPHOTO JBUKEHUS C LIEJIBIO bubmmorexa OK
. " https://m.edso00.ru/f6292{5f
OIIpEEIEHUSI MTHOBEHHOW CKOPOCTH
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUsl TP MPSMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIBH’)KEHHH 110 HAKJIOHHOM bubmmnoreka HOK
mwiockocty" wim "HccnenoBanue https://m.edsoo.ru/6960b6ef
3aBUCHMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHUN"
Pu3nYeCKUil NPAKTUKYM IO TEME
148 "N3mepeHue ycKOpeHHsl CBOOOTHOTO bubmuoreka [JOK

najgeHus" win "N3yueHnue ABUKEHUs Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/d1ea2402




149

®u3nyecKuil mpakTUKyM 1o teme "M3ydenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO" MIIN
"UccnenoBanue 3aBUCUMOCTH MIEPUOJIA
o0paInieHns KOHUYECKOr0 MasTHUKA OT ero
napameTpoB"

bu6nmoreka [IOK
https://m.edsoo.ru/bef53514

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue paBHOAECHCTBYIOLIEH CUIIBI ITPU
JBYDKEHUH OpyCKa 110 HAKIIOHHOW TUIOCKOCTH"
unu "lIpoBepka runoTe3sl 0 HE3ABUCUMOCTH
BPEMEHU JIBUKEHUS OpYyCKa M0 HAaKJIOHHOMH
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €ro
Mmacchl"

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

151

152

153

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPY>KUHE U PE3UHOBOM
obpasue, oT ux aepopmaruu” unm "M3yuenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MEePEeKUHYTOM uepe3 NErkuit 610K"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenne kodhduiimenTa TpeHus mno
BEJIMYMHE YTIIOBOro KO uIreHTa
3apucumocTtd FTp(N)" wnu "MccnenoBanue
JBMOKEHUS OpyCKa M0 HAKJIIOHHOM MIIOCKOCTH C
MIEPEMEHHBIM K03(pPHUIIEeHTOM TpeHus" nin
"N3ydeHne IBUKEHHUs Tpy3a Ha Baly C
TpeHueM"

Du3NYECKUl IPAKTUKYM 110 TEME
"NccnenoBanue yciaoBU paBHOBECHS

bu6mmoreka IIOK
https://m.edsoo.ru/b55b&1al

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

bubnunorexa LIOK
https://m.edsoo.ru/4a04{4{7




TBEPJIOTO TeJla, UMEIOLIEro OCh BpareHus"
niu "KoHCTpynpoBaHuE KPOHIITEHHOB U
pacuér cwi ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLIETO
IJI0ILA b OTIOPHI"

154

155

156

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue umimybca Tena o TOpMO3HOMY
nyti" win "M3mepeHne cuibl TSIru, CKOpOCTH
MOJIEIIN HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHMSI UMITyJIbCa
Teja ¢ UMITYJIbCOM CHJIBI" WiIn
"HccnenoBanue coXpaHeHUs! UMITyJIbca MPH
ynpyrom Bzaumojeicteun" uinn "Msmepenue
KMHETHYECKOW YHEPTUU Teja [0 TOPMO3HOMY
myTa"

dusnyeckuil NpakTukyM 1o teme "M3yuenue
M30TEPMHUECKOTo Mpolecca (PeKOMEHI0BaHO
UCTOJb30BaHue U(POBOIt 1abopaTopun)"
niu "M3ydeHne n30X0pHOro npouecca’ win
"U3yuenne nzobapHoOro mporecca’ win
"[IpoBepka ypaBHEHUS cOCTOSHUSA"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TENI0EMKOCTH" HIT
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiecTsa" win "MccienoBanue agnabaTHOTO
npouecca" nnu "M3ydeHne B3auMOCBSI3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS U TEMITEPATyPhl KUTICHHS
JKUIKocTen"

bubnunoreka LIOK
https://m.edsoo.ru/8561fb28e

bu6nunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bubnunotexa LIOK
https://m.edsoo.ru/2f2faa61




157

®u3nyecKuil mpakTUKyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCIIapeHus KuaKocTen"
unu "V3MepeHue y1eabHOM TemIOThI
I1aByieHus abaa" uim "M3yueHue cBONCTB
HaChILLEHHBIX MapoB" wiu "U3MepeHue
a0COIOTHON BIQKHOCTH BO3]lyXa U OLIEHKA
Macchl mapoB B nomenienun". Mamepenue
Ko3(¢duUlMeHTa TOBEPXHOCTHOTO HATSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

158

159

160

@uU3NYECKU NPAKTUKYM 110 TEME
"HaGmroienue npeBpamieHus: SJHepruu
3apsHKEHHOTO KOHAEHCATOpa B IHEPTHIO
n3iy4yeHus ceeroanona’ wiu "Mzyyenue
MPOTEKAaHUS TOKA B IIETIH, COJEPIKaIIe
KoHjaeHcaTop" uiu "Pacnpenenenue pa3HoCTU
MIOTEHLIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEILHOM COCIMHEHUHT
KOHJIEHCAaTOPOB"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccenenoBanue cMEIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3aMepenue yiensHOro
COIPOTHBIIEHUS IPOBOIHUKOB" WK
"HMccnemoBadue 3aBUCUMOCTH CUIIBI TOKA OT
HaIPsDKEHUS TS JIaMIThl HaKaJTuBaHUs "

Pu3NYECKU MPAKTUKYM 110 TEME
"Habmronenue sanexrponuza" nnm "MU3mepenue
3apsiga OJTHOBAJIEHTHOIO HOHA" WITH
"MccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIH

bubnunoreka LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98

bu6nunorexa LIOK
https://m.eds00.ru/64b6e901




"CHsITHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU

nuona"
PesepsHEIil ypok. O0001IIEHNE U
P P . bubnunorexa LIOK
161 cUCcTEMaTH3allMs 3HAaHUI IO TEME
" " https://m.edsoo.ru/ed017d93
Kunematnka
PesepBubiil ypok. O0001IEHNE U
162 CI/ICTI;MaTI/BZI_I]);I/ISI 3HAHUH 10 TeME Bubmzorexa OK
" " https://m.edsoo.ru/3149956b
JlmHaMuka
Pesepsubiil ypok. O0001IEeHNE U
P P . " bubmuoreka [IOK
163 cucreMaru3anys 3HaHui mo teme "Craruka
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO Teja
PesepBusblii ypok. O0001IEHIE U
164 CI/ICTEMaTI/ISZIII)I/Iﬂ 3HAHUH 110 TeME "3aKOHBI Bubmiorexa OK
" https://m.edsoo.ru/6¢c0df9cc
COXpaHEHHUs B MEXaHUKE
PesepBusblii ypok. O0001IEHIE 1
165 CI/ICTEM&TI/IL’»ZI_II)I/ISI 3HaHUH 110 TeMe "OCHOBEI bubmorexa HOK
. " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKMHETHYECKON TEOPUH
PesepBurlit ypok. O000111€HIE 1
166 CI/ICTEM&TI/IL%ZI_II)I/ISI 3HaHUI 0 TeMe bubmiorexa LOK
" " https://m.edsoo.ru/Obcc77cl
Tepmonnnamuka. TernnoBble MalTMHBI
PesepBubIiil ypok. O6001eHIE 1
167 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bubmmoteka IIOK
"ArperatHbie cocTosiHus BemecTBa. da3oBbie https://m.edsoo.ru/59ca5c91
nepexonpl"”
PesepBurnlii ypok. O00011€HIE 1
P P . bubmuoreka [JOK
168 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"DnexTpudeckoe moie"

https://m.edsoo.ru/f2381c0c




PesepBHbIil ypok. O600ICeHHE 1
169 CUCTEMaTHU3allis 3HAHUM 110 TEME
"[locTOSIHHBIN 7€KTpUUYECKUI TOK"

PesepBHbIil ypok. O600mICeHHE 1
170 cucreMaTusanus 3Haguiil no teMe "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

bu6nmmoreka [IOK
https://m.edsoo.ru/3cae6dal

bu6nmmoreka [IOK
https://m.edsoo.ru/cc7681d4




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
BzaumopeiicTBre OCTOSSHHBIX MarHUTOB U
bubmuorexa [JOK
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
https://m.edsoo.ru/487a8593
I'mnoTesa Ammepa
Bekrop MmaruutHoM naaykuuu. ITpuamn
2 cymne 1I1)031/1 13478 MaFHI/ITHzIX HOJIeI‘/'Ip Jlnanmu 1 bubmorexa [TOK
yrep UH ’ https://m.edsoo.ru/4clabcch
MarHUTHOW MHAYKIIMH
3 MarnuTtHoe 1oje NPOBOJHUKA C TOKOM. 1 bubnunoreka [JOK
OnbIT DpcTena https://m.edsoo.ru/d35d5262
N bubmuorexa [JOK
4 Cuna Amiepa, ¢€ HanpaBIICHUE U MOIYJIb 1
P P o https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemrenue 3anau 1
s https://m.edsoo.ru/a37a0c21
6 ITpumeHnenne 3akoHa Amnepa. 1 bubnuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HampaBjIeHUE U MOAYb.
7 I[BI/DKeHIfe 3a ;DKeHHOII”/: YacTUIIHI B ’ 1 bubmorera [TOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bu6mmorexa [IOK
8 Pemenue 3amau 1
s https://m.eds0o.ru/504e98¢7
bu6 OK
9 PaGora cunel JlopeHniia 1 nbnmotexa 11

https://m.edsoo.ru/d518bedb




bu6mmoreka [JOK

10 P
cHcHHe sanat https://m.eds00.ru/93617bd9
1 MarunuTtHoe 110J1€ B BEIlIECTBE. bubmuorexa [JOK
DeppoOMarHeTUKy, napa- u JuaMarHeTUKA https://m.edso0o.ru/30ff9608
12 OcHOBHBIE CBOICTBa (heppPOMArHETUKOB. bubmuorexa [JOK
[Ipumenenue peppoMarHeTUKOB https://m.edsoo.ru/0b58190a
b K
13 Pewenne 3anay no reme "MaruutHoe nosue" nommorexa L1O
https://m.edsoo0.ru/5b55¢307
14 Pewenue 3anau no reme "MaruutHoe nosue" bubmmorexa LHOK
https://m.edsoo.ru/41c4aec8a
15 SIBeHME NEKTPOMArHUTHOM MHIYKIIUH. bubnnorexa [JOK
[ToTok BeKTOpa MarHUTHOW UHTyKLIUH https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
16
SAC munykun https://m.eds00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON UHIYKITUH bubnuorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
bu6mmoreka [IOK
18 B .T o
UXpeBoe dekTpuyeckoe noise. Toku Dyko hitps://m.edsoo.ru/1 Sabel 40
19 OJ1C MHAYKIMYU B ABUKYIIAXCS bubnuoreka [JOK
MIPOBOJTHUKAX https://m.edso0.ru/0235¢c02
bu6mmoreka [JOK
20 P
CHLICHHE 3a /a4 https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 ITpaBuo Jlenma
pasH i https://m.edsoo.ru/bbc22726
) NunyktuBHOCTH. KaTyiika MHIYKTUBHOCTH B bubnmoreka [JOK
LeNH ITOCTOSIHHOTO TOKa https://m.edsoo.ru/621eaec9d
” SBnenune camounaykuuu. I/C bu6mmoreka [JOK

CaMOMHAYKIOHUN

https://m.edsoo.ru/7ee60cal




9Heprn;1 MArdvTHOTIO ITOJIS KaTYIIKH C

bu6mmoreka [IOK

24 TOKOM. DJIEKTPOMAarHUTHOE T10J1€ https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pewerye sanaq https://m.edsoo.ru/88{69d2b
26 O060011IeHNE U CUCTEMATU3AIUS 3HAHUIN 110 bubmuorexa [JOK
Teme "DNeKTpoauHaMuKa" https://m.edso0.ru/76484025
7 KonTtponbHast pabora o Teme bubmumoreka [IOK
"JnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
)3 Konebarenbnas cucrema. CBOOOIHBIE bu6mmoreka [IOK
Kosebanus. 'apMoHUYeCcKre KoJIeOaHusI https://m.edsoo.ru/7c1db385
29 KunemaTnueckoe 1 ITMHAMUYECKOE OMMCAHUE bubnuorexa [JOK
KOJIe0AaTEeIbHBIX IBKEHUI https://m.edsoo.ru/87¢ce9498
DHepreTuieckoe onvucanue. BeiBos
30 JMHAMUYECKOr0 OMMCAaHMS TAPMOHUYECKHUX bu6mmoreka [IOK
KOJICOaHUH U3 UX YHEPTETUUCCKOTO U https://m.edsoo.ru/e3c99692
KMHEMAaTH4YECKOTO OMKHCaHUs
. bubnuotexa [JOK
31 AmnunTya n pasa koneoanmii https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuii. [lepuon
MajbIX CBOOOIHBIX KOJIEOAHUH
32 MaTeMaTuyeckoro MasTHuka. [lepuon bubmorexa HOK
. https://m.edso00.ru/e0399319
CBOOOAHBIX KOJIEOaHUN TIPYKHHHOTO
MasiTHUKA
1 3aryxatomue KojeOaHus. BeiHyX/1eHHbIS bubnuorexa [JOK
KojeOanus. Pesonanc https://m.edso0o.ru/72¢93d09
34 ABTOKOIC0AHUS bubmorexa [TOK

https://m.edsoo.ru/6add2644




bu6mmoreka [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
16 VYpok-koHpepeHuus "MexaHuueckue bubnmoreka [JOK
KOJIeOaHMs B My3bIKQJIbHBIX HHCTpyMEHTaX" https://m.edsoo.ru/8ef587be
37 O0o001IeHre U CHCTeMAaTH3alus 3HAHUN T10 bubnmoreka [JOK
teMe "MexaHudeckue KoneOanus" https://m.edsoo.ru/eb84182f
18 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubnnoreka [JOK
KonebarenpHbIN KOHTYP https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMILIUTY OB
39 3a 1:1 : KOHJIEHCATOpa ¢ aMILJIUT (31171 CHIIBI bubmorexa [JOK
PAA A P YA https://m.edsoo.ru/093f9afl
TOKa B KOJIeOATeIbHOM KOHTYype
40 3aK0oH COXpaHEHUs YHEPTUU B UJI€ATTbHOM bubnuorexa [JOK
K0J1e0aTEeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarolire 3J1eKTPOMarHuTHbIS
Y P bubmuorexa [JOK
41 KoJjebanus. BeIHy K 1eHHbIE
https://m.edsoo.ru/5¢668619
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
4 IlepemenHsbIil TOK. Pe3ucrop u KoHeHCcaTop bubnmnoreka [JOK
B LIENIU IEPEMEHHOI0 TOKA https://m.edsoo.ru/84836152
43 Karymka MHIyKTUBHOCTH B LIENTN bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa JJ1st SIEKTPUUYECKOH Tenn bubnnoreka [JOK
[IEPEMEHHOIO TOKa https://m.edsoo.ru/8bae38e6
MomHoCTh IEPEMEHHOT0 TOKA.
45 AMIUTUTYHOE U ICHUCTBYIOIIEE 3HAUCHUE bubmorexa HOK
A . yrou https://m.edsoo.ru/lcac6edc
CHJIBI TOKA Y HAIIPSHKEHUS
b K
46 Pe3onaHc B anekTpuuecKoil ienu nommorexa O

https://m.edso00.ru/087506df




bu6mmoreka [JOK

47 P
CHLICHHE 3a1ad https://m.edsoo.ru/al6836a4
Wneanpueiif Tpanchopmarop. IIponsBoacTso,
48 Hs enaya u H(I))T eg;IeII)me BJII)eKTqueCKf)[ﬁ" bubmmorexa LIOK
peAl p p https://m.edsoo.ru/f97418ae
SHEPruu
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 3IEKTPOodHEPrun. KyapTypa UCIIOIL30BaHU Bubmorexa ITOK
p prit. BYIRTYD . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPIHH B TOBCETHEBHOM KU3HU
bubmuorexa [JOK
50 Perenue 3agau
a https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
51 Pemenue 3anga
HHICHHE Saiad https://m.edsoo.ru/7cab5918
57 O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [JOK
TeMe "DIeKTpOMarHuTHbIC Kojaebanus" https://m.eds00.1ru/401024a9
53 Mexanudeckue BOJHBL. XapaKTepUCTUKU bubnuorexa [JOK
MEXAaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 . X
3BYK. XapakTepHCTHIH 3ByKa https://m.edsoo.ru/138b6£09
56 Nudpa3syk u yabTpa3Byk. LllymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAKOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6mmorexa [IOK
57 Pemenne 3ama
HICHHAC SaAaT https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHuTHHIE BOJIHBL. V3myueHnne bubnuorexa [JOK
3IIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus MeKTPOMarHUTHBIX BOJIH. bubnuorexa [IOK

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

https://m.edsoo.ru/d01b818c




[IIxana 37eKTPOMAarHUTHBIX BOJIH.

bu6mmoreka [IOK

60 [IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B hitps/m.cdsoo.ru/49be 1 e
TEXHUKE U OBITY
[IpuHUMITBI paTuOCBA3U U TEJIEBUICHHUS.
61 P;),I[I/IOJIOKaHI:/I}I. DJIEKTPOMarHuTHOE Bubmaorexa ITOK
N https://m.edso00.ru/9f96f1{8
3arpsi3HEHUE OKPYKaroLEH Cpeibl
2 KonTtponsnas padora no teme "Konebanus u bubmumoreka [IOK
BOJIHBI" https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH NPSMOIMHEHHOTO bubnnoreka [JOK
pacupoCcTpaHeHHUsI CBETA https://m.eds00.ru/f9566406
64 Penenue 3a1a4 Ha NpUMEHEHHE 3aKOHA bubnunoreka [JOK
MPSMOJIMHEITHOTO PaCpOCTPaHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue ceta. [lmockoe 3epkano. bubnuorexa [JOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN TTOKA3aTehb MPEIOMIICHUSI.
66 [ToHOE BHYTpEHHEE OTpaKEHUE. bubmorexa HOK
. https://m.edsoo.ru/bc2e55¢cd
[IpenenbHBIN yroa MOJIHOTO BHYTPEHHETO
OTpaKE€HUs
67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnuoreka [IOK
OTPaXEHUA U TIPEITOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B mpusMe. Jlucnepceus cBerta. bubnnoreka [JOK
CnoxHbIN cocTaB Oenoro ceera. Lper https://m.edsoo.ru/d8elc3be
69 JInn3bl. DOKYyCHOE PaCCTOSTHUE M ONITHYECKAst bubnuorexa [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenune n300pakeHH B JIMH3aX U UX bubnmoreka [JOK

cucTeMax. YBeIWnYeHNUe JTUH3bI

https://m.edsoo.ru/bb53b1d5




Pemrenne 3a71a4 Ha IIOCTPOCHUC

71 M300paKCHUH, IMOIy4aeMbIX C IIOMOIIBIO bubmmorexa LHOK
p ’ Y B https://m.edsoo.ru/5a868f09
JIVH3
bu6mmoreka [IOK
72 ['a3 kak ontuyeckas cucteMa
https://m.edsoo.ru/ecd480a2
7 Pemenue 3amau. [Ipenensr npuMeHMMOCTH bubnnoreka [HOK
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METObI €€ U3MEPECHUS bubmmorexa [OK
P A P https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
75
Jucniepens caera https://m.edsoo.ru/lel6eebe
bubmuorexa [JOK
n
76 uTepdepenus cera https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKH. Y CIIOBUS bubnnoreka [HOK
HaOJIIOJICHUSI MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6nmoreka [JOK
78 P
CHICHHE Sazat https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
79 IT
PHMEHEHHE HTEp(EpeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80
Audppaxums ceera https://m.edsoo.ru/12ed04b5
81 JudpaxknuonHas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
2 P
8 CHIeHHe sajat https://m.edsoo.ru/d58c411a
23 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuoreka [IOK

HOJI}IpI/ISaI_II/ISI CBCTa

https://m.edsoo.ru/e9890fe9




bu6mmoreka [JOK

84 Pemerre sanas https://m.edsoo.ru/c56¢c8158
85 CBeToBbI€ SBJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bubmuorexa [JOK
87 KonTtponbHast padora no teme «OnTuKa hitps://m.c dsogru 182315dd4
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JIEKTPOAMHAMUKH U bubnmnorexa LIOK
https://m.edsoo.ru/c9bd77cb
MPUHIIUIT OTHOCUTEIEHOCTH
29 [TocTynatel cienuanbHOU TEOPUHU bubmuorexa [JOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeoGpazoBanus Jlopenma. Ycinosue
90 H;HHHII;HOCTH. OTHO(E)I/IT:IBI-IS(])CTB bubnuorexa LIOK
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U blips:/m.cdsoo.urd 8374200
COKpaIIeHUE ITTUHBI
91 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnuotexa [JOK
YaCTHUILIbI https://m.edsoo.ru/853a64fc
9 CBs13b MacChl ¢ YHEPTUEH U UMITYJTECOM bubnmnoreka [JOK
PEISATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEMIOBOE UBITyUYEHHE bubmmorexa [TOK
https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
o4 SaKoH cMemeHi Bika https://m.edsogru/lchf752
95 I'umotesa M. Ilnanka o kBanTax. ®oToHBI bubmorexa [TOK

https://m.edsoo.ru/a5{fa218




bu6mmoreka [JOK

o6 DHeprus u uMIyIILe GoTona https://m.edsoo.ru/7fb307ec
97 ®otosdpdexr. Onbitel A. I'. CTonerosa. bubnumoreka [IOK
3akonbl poTtoddderra https://m.edsoo.ru/8c68e5b9
08 Ypasuenue DiiHiuTeiHa 11t poTodaddexra. bubnmoreka [JOK
"Kpacnas rpanuna" ¢pororddexra https://m.edsoo.ru/01ef4556
bubmuorexa [JOK
99 Hasneaune cBera. OnbiTel [1. H. JIeObenena hitps://m.cdsoo.rw/64b4966
bubmuorexa [JOK
100 B 7
O/THOBLIC CBOMCTBA HaCTHI https://m.edsoo.ru/f59cfcec
Bounas! ne bpoiins. Inwna BoaHs! Ae bpoiins
101 n a3MeﬂBI 0p6J'IaCTI/IIJ['IOKaJ'II/I38. I/II/IH ’ bubmorexa HOK
P p . H https://m.edsoo.ru/5df8bafl
JBUXKYIIEHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOH Ayalln3M bubmorexa HOK
PHyCKyTAP Y https://m.edsoo.ru/8ccab62a
bu6nmoreka [JOK
103
Jlupaiiuns SICKTPOHOB Ha KpucTaiiax https://m.edsoo.ru/30dbal8c
Crnenmduka n3MEpeHUH B MUKPOMHPE.
104 COOI;HS)I_HCHI/IH Hezn e eHéHH(f)CTeﬁp bubmorexa [TOK
. pea https://m.edsoo.ru/65783dec
['eiizen6epra
bu6mmoreka [JOK
105 P
CIICHHE rpadueCcKux 37121 https://m.edsoo.ru/e70195bd
) bubmuorexa [JOK
1 P
06 CHICHHE PACHCTHRIX 3a1at https://m.edsoo.ru/ee9b3182
KonTtponbHas padora no Temam: "OCHOBBI Bu6 OK
107 CTO", "KopnyckyJIsipHO-BOJIHOBOI nomorexa 11

Tyanu3Mm"”

https://m.edsoo.ru/c3de891a




108 OnbITHI IO UCCIEOBAHHUIO CTPOCHHUS aTOMa. bubnnoreka [HOK
[Tnanerapuas moaens aroma Pesepdopna https://m.edsoo.ru/312b750a
bu6mmoreka [IOK
109 Hocrynarst bopa https://m.edsoo.ru/404dfa%a
110 Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEpruu bubnmoreka [JOK
aToma BOJIOpOJia https://m.edsoo.ru/cf74bl1a
11 CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE bubnmoreka [JOK
cBeTa https://m.edsoo.ru/f945d85c¢c
bu6mmoreka [IOK
12 Jlasep https://m.edsoo0.ru/2288a0c4
Hyxnonnas mozens sinpa ['eiizenOepra- Bu6mrorexa LOK
113 HBanenko. 3apsia 1 MacCOBOE YHUCIIO sAJipa.
https://m.edsoo.ru/34adaSde
H3oTonkl. PaqnoakTHBHOCTH
3aKOH paJMoakTUBHOTrO pacnana. CBoiicTBa
114 MOHU3HPYIOLIETO U3JIy4eHus. BiausHue bubnuoreka [IOK
PaaOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3zumerpus
DHeprusi CBSI31 HyKJIOHOB B siipe. SlepHbie
cuinbl. [ledext Maccel siapa. SnepHbie
115 peakmuu. Snepusie peakTopsl. [IpoGiaemsr bubnnoreka [JOK
YIIPaBJIIEMOTO TEPMOSIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKUE aCTIEKTHI Pa3BUTHUSI SIICPHOM
SHEPTEeTUKHU
Meroabl perucTpaluy U UCCIeI0BAHMS
aneMeHTagme yacTull. ®yH1aMeHTaIbHbIE Bu6morexa [LOK
116 B3aUMOJICUCTBUS. bapnoHbl, ME30OHBI 1

nentonsl. [Ipencrasnenne o CtanaapTHOM
Mmojenu. KBapk-riitooHHas MOJEIb aipOHOB

https://m.edsoo.ru/lac08a5h




®usuka 3a npenenamu CTaHIapTHOU

117 Mozenu. TémHas MaTtepusi U TEMHas SHEPIUsL. bubmmorexa LHOK
N https://m.edsoo.ru/c026fd37
EnuHCTBO U3HYECKON KapTUHBI MUPa
1138 OTanbl pa3BUTHS ACTPOHOMHUU. 3HAYEHUE bubnmoreka [JOK
aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH TSI
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHX bubmumoreka [IOK
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.eds00.ru/39¢44028
HUCCIEI0BAaHUN
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
120 pazuoTenecKonsl, BHEaTMochepHast bubmmorexa LOK
https://m.edsoo.ru/4877aale
aACTPOHOMHUS
121 Bup 38€3aH0r0 HeOa. Co3Be3nus, ApKue bubnnoreka [JOK
3BE3/bl, INIAHETHI, UX BHJMMOE JBUKCHUC https://m.edsoo.ru/aac588eb
Conneunas cuctema. Connne. ConHeuHas
122 aKTUBHOCTb. McTounuk sHeprun ConHLa u bubmmorera [TOK
. https://m.edsoo.ru/22748eb4
3BE31
3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTUKH.
123 Jnarpamma "cnieKTpajbHBIN Kj1acc — bubnrorexa LIOK
" https://m.edso00.ru/42169944
CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmorera [TOK
https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoenue 38€31. CoBpeMeHHbIE
125 MIPEJCTABICHUS O TPOUCXOKICHUHN U bubmuorexa [JOK
sBoJroIMK CoJIHIIA U 3BE3/1. DTaIbl )KU3HU https://m.edsoo.ru/d09da494
3BE3 ]
126 Mnineunsiii [IyTe — Hama ["amaktrka. Tunsl bubnnorexka [JOK

ranakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

https://m.edsoo.ru/7cd10a0a




Bcenennas. Pacimupenue Beenennoii. 3akoH

127 Xab6mna. Teopus bonbioro B3peiBa. fgfg;;f;;gﬁg dbdfod2
PenukToBoe H3ityyeHue

128 MacmrabHast ctpykrypa Beenennoit. bubnmoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npo6ieMbl aCTpOHOMUH ngg;;fg;ggi 37d9ffe
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOI'O IOJIA

130 MOCTOSIHHBIX MarHuToB" nnu "MccienoBanue bubnuorexa [JOK
CBOMCTB (heppOMarHeTUKOB" UIH https://m.edsoo.ru/67361aef
"UccneqoBanue AeHCTBUSA IIOCTOSIHHOTO
MarHurTa Ha paMKy ¢ TOKOM"
®u3NUecKuil TPAKTUKYM 110 TEME
"N3mepenue cuiibl Amnepa" unu "M3ydenue

131 3aBUCUMOCTH CHJIBI AMIiepa OT CHJIbI TOKa" f:fi;;fg;grouiaegleg
nin "OnpeneneHne MarHUTHOM MHIAYKIUU Ha
OCHOBE U3MepeHUsl cuibl Ammepa”
Du3nUeCcKU IPAKTUKYM I10 TEME

132 "HCCJ’IGI[OP:'aHI/Ie ';'IBJIeHI/Iﬂ AIEKTPOMArHUTHOM hitps://m.edsoo.ru/c36658da
uHaykuuu'" win "OnpeneneHue NHIyKIUN
BUXPEBOTO MarHUTHOTO MOJIs"
Du3nUeCcKU IPAKTUKYM I10 TEME

133 "UccnenoBanue siBIE€HUSA CAaMOMHIYKIIUN" bu6mmorexa [IOK
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO https://m.edso0.ru/b8fb6391
reHepartopa"

134 Pu3nYecKuil TPAKTUKYM I10 TEME bubnnorexka [JOK

"N3mepenue nepuojia CBOOOTHBIX

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




KoJie0aHU HUTSIHOTO U MPY>KUHHOTO

MasiTHUKOB"
DuU3nYeCKui MPaKTUKYM 110 TEME
" bubnuorexa LIOK
135 [IpeobpaszoBanue SHEPTUHU B IPYKUHHOM
| https://m.edsoo.ru/a28026bd
MasTHUKE
Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes

136 MOCJIEN0BATEIILHO COCAUHEHHDIC bu6mmoreka [IOK
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ wiu https://m.eds00.ru/89dc2d90
"HccnenoBanue paboThl HCTOYHUKOB CBETA B
LENU IepEMEHHOT0 ToKa"

137 ®dusnueckuit mpakTukyMm 1o teme "M3yuenue bubnuorexa [JOK
1apamMeTpoB 3ByKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3n4eCcKuil NPAKTUKYM 110 TEME

138 "U3mepenune mokazaresns npeioMIIeHus bubnuorexa [JOK
crexia" win "[lonydeHne n300pakeHus B https://m.edso0o.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3epKajia ¥ JIMH3bI"

Pu3n4ecKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
bu6mmoreka [JOK
139 paccTosiHuA OT BEIIeCcTBa (Ha mpuMepe
" " https://m.edso00.ru/b879{b3f
xuakux auH3)" i "M3mepenne pokycHoro
PacCTOSIHUS PAaCCEeUBAIOLIUX JIUH3"
Pu3n4ecKuil TPAKTUKYM 110 TEME
" bubnmoreka [JOK
140 Habmonenue nudpakunu, uHTepdepeHIru
" https://m.edsoo.ru/8b7ac737
U TIOJISIpU3alK CBETa
Pu3NUEeCKU IPAKTUKYM 110 TEME
" bubnuorexa [IOK
141 Omnpenenenne UMIyJIbca U SHEPTUN

PENATUBUCTCKUX YacTull (1o ¢ororpadusam

https://m.edsoo.ru/63756¢47




142

143

144

145

TPEKOB 3apsDKEHHBIX YaCTHIl B MATHUTHOM
mozne)"

DuU3nYeCKui MPaKTUKYM 110 TEME
"U3mepenne nocrosinHou [lnanka Ha ocHOBE
uccienoBanus ¢porodrdpdexra" wim
"HccnenoBanve 3aBUCUMOCTH CHUJIBI TOKA
Yyepe3 CBETOAMO] OT HarpsiKeHus"

Ou3nyecKuil MPakTUKYM 0 TeME
"UccnenoBanue CiekTpa pa3peskeHHOTO
aTOMapHOT'0 BOJIOPOJa M M3MEPEHUE
nocTostHHOM Punbepra”

Du3n4eCcKul IPAKTUKYM 110 TEME
"HccnenoBanue paJuoakTUBHOro (hoHa ¢
MCII0JIb30BaHUEM JI03UMETpA" Win
"M3yueHue noriomeHus 0eTa-4acTury
aIIOMUHUEM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habmtonenus 3B€3aHOTO HEbOa
HEBOOPYXKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUH AJIs
oTpeeNeHus OJ0KEeHUsT HeOeCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3iusi CeBepHOro Moyniapus u sipkue
3BE316!" win "HaOmroaeHus B TENECKOII
JIyHbI, 1aHEeT, TYMaHHOCTEN U 3BE3HBIX
CKoIJieHuin"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916{82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e

146

O0001eHNe U cCUCTEMAaTU3ALINS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed




COITMATbHOM U ATHYECKOM chepax
JESTEIIBHOCTH YEJI0BEKa

O0001IeHNEe U cUCTEMAaTU3ALNS 3HAHUI.

147 Ponb 1 mecTo pu3uku 1 acTpOHOMHH B bubmmorexa [IOK
N . P https://m.edsoo.ru/18f19f7¢
COBPEMEHHOM HAYYHOU KapTHHE MUPa
O06o001IeHNe U CHCTeMAaTH3alns 3HAHUH.
Poub ¢puzndeckoii Teopun B GopMUpOBaHUN
148 MPEJICTaBICHU 0 PU3NYECKON KapTUHE bubnuorexa [JOK
MHpa, MECTO (PU3UYECKON KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOEC
149 O0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110 bubnuorexa [JOK
teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHe U CUCTEMAaTH3aI|sl 3HAHUH 110 bubmuorexa [JOK
teme "Knunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmuorexa [JOK
teme "/Ilunamuka" https://m.edsoo.ru/2dfbafc5
152 O00011eHre U cCUCTEMAaTU3ALNS 3HAHUI 110 bu6mmorexa [IOK
teme "Craruka TBEpAoro rena" https://m.edsoo.ru/3cca482e
153 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [JOK
TeMe "3aKOHBI COXpaHEHUs B MEXaHHUKE" https://m.edsoo.ru/32a4d1a0
O06o01IeHre U cucTeMaTu3alys 3HaHU| o
154 TeMme "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM bubmmorexa [TOK
| YIp https://m.edsoo.ru/ed440ca8
TEOpPUH
155 O06o0011eHne U cUCTeMaTU3alMs 3HAHUH 110 bubnnoreka [JOK

teme "Tepmoaunamuka. TemioBbie MamHbI"

https://m.edsoo.ru/c63f7¢10




O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110

156 TeMme "ArperatHpie COCTOSIHUS BEIIIECTBA bubmorexa [TOK
P B B ’ https://m.edsoo.ru/1d36b5b1
®da30BbIe IEPEXOABI
157 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 110 bubmuoreka [JOK
Teme "DnekTpudeckoe mnosie" https://m.edsoo.ru/3bf0def9
158 O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN 110 bubnmoreka [JOK
teMe "[loCTOSAHHBIN ANeKTPUUECKUi TOK" https://m.edsoo.ru/71453ee6
159 O06o001IeHe U CUCTEMAaTH3al|sl 3HAHUH 110 bubmuorexa [JOK
teme "Toku B pa3nu4HbIX cpenax” https://m.edsoo.ru/3d40077a
160 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [IOK
teme "MarautHoe nosie" https://m.edsoo.ru/3bdc06ae
PesepBublii ypok. O000IICHHE 1
P P . bu6mmoreka [IOK
161 CUCTEMaTH3alMs 3HAHUH 110 TeMe
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHasE UHAYKIIHS
PesepBublii ypok. O6001ICHIE 1
P P . bubmuorexa [JOK
162 CUCTEeMaTH3alMs 3HAaHUH 110 TeMe
" " https://m.edsoo.ru/d6310bfd
Mexanndeckue KoiaeoaHus
PeseprHbIil ypok. O6001IEHNE 1
163 CI/ICTEM&TI/BZEI/I}I 3HAHUU 10 TEME bubmorexa [TOK
" " https://m.edsoo.ru/5¢2bb83d
DJEKTPOMarHUTHEIC KOJICOAHUS
PesepBHsiit ypok. O0001IeHuEe U
164 CHUCTeMaTH3allvsl 3HaHUH 10 TEMe bubmuorexa [JOK
"MexaHH4YECKUE U DJIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 PesepBHblit ypok. O60011IeHNE U bubmmoreka [IOK

cucTeMaTu3ais 3gaguii mo teme "Onortuka"

https://m.edsoo.ru/52ad1603




PesepBHbIil ypok. O6001IeHNE 1

. " bubmuorexa [JOK
166 cucreMarusanusa 3HaHui 1mo teme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBublil ypok. O0001IEHE U
P 7P ill bu6mmoreka [IOK
167 CHUCTEMaTH3als 3HaHUH 10 TEME 1
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM Jyallu3m
PesepBHrblii ypok. O000111€HIE U
P P ill " bubmuoreka [JOK
168 cucTeMarusanus 3Haguii mo treMe "dusuka 1
" https://m.edsoo.ru/1£511654
aroMa
PesepBHrlil ypok. O000111€HIE U
P P iII " bu6mmoreka [IOK
169 cucTeMaru3aysa 3HaHui 1o reme "duzuka 1
" https://m.eds00.ru/905¢5ce0
ATOMHOTO S/Ipa M 3JICMCHTAPHBIX YaCTHI]
PesepBHrlil ypok. O000111€HIE U
170 CHCTI;MaTmme{ 3HaHI/H;1H 10 TEME 1 Bubmorexa ITOK
" B " https://m.edsoo.ru/2bffb94¢
DneMeHTHl acTpOU3UKH
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MpOBEPAEMOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHeEro oﬁmero oﬁpasoBa}mﬂ

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (pOpMUPOBAHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOIEH

VY4uuThIBaTh TI'paHMIBI MPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJENEH:
MaTepuajibHas TOYKA, HHEpLUAIbHAs CHUCTEeMa OTc4éra, aOCOJIFOTHO
TBEpAOE TEJI0, UJICANbHBIN Ia3; MOJEIN CTPOCHHUS Ta3oB, >KUJIKOCTEN U
TBEPABIX TEJ, TOYEUHBIA DIIEKTPUYECKUM 3apsii — IIPU PELICHUU
¢duznyecKux 3a1a4y

Pacrio3naBate ¢u3uueckue sBICHUS (MPOIECCHI) U OOBSACHATh WX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TCOPHUH
CTPOCHHUSI  BEIIECTBA W JJICKTPOJAMHAMUKH:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJCHUE Tell,
JBIKCHHUE 10 OKPYXKHOCTH, MHEPIUS, B3aMMOJCHCTBHE Tel;, TU(y3us,
OpOYHOBCKOE JIBIDKCHUE, CTPOCHHE )KUIKOCTESH M TBEPIBIX TEJI, U3MCHECHUE
0o0bEMa TeN TNpH HAarpeBaHUM (OXJAKICHUHU), TEIUIOBOC PaBHOBECHE,
UCIIapeHue, KOHJACHcAallus, IUIaBIEHUE, KPHUCTAJUIU3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBLIIICHNE JABJICHHS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IapamMeTpaMu COCTOSIHHS Traza B
M30TIPOIIECCax; IEKTPU3AIUS TeJl, B3aUMOICHCTBHE 3apsi/IOB

OnuceiBaTh ~ MEXaHWYECKOE  JIBUKEHUE, HCHOIb3ys  (husnueckue
BEIIMYUHBI: KOOPAMHATA, IyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHWE,
Macca Tena, CUila, UMITYJIbC Tella, KHHETUYECKas DHEPIus, IOTEHIUAIbHAS
SHEpIrus, MeXaHuuecKkas paboTa, MeXaHHUeCKasi MOITHOCTh; IPU OMUCAHUH
MPABWJIbHO TPAKTOBaTh (PU3MUECKHUI CMBICI MCIONb3YyEMbIX BETUYHH, X
0003Ha4YeHHs] U €AUHMIIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYNHAMU

OnuchiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUJIOBBIC SIBICHMUS,
UCTIONB3Ys (PU3UYECKIE BETHUMHBI: JaBJICHUE ra3a, TEMIEpaTypa, CpeIHss
KHHETHYECKass  DHEPrus  XaOTHYECKOTO  JIBIDKCHHS  MOJICKY,
CpEeHEKBaJ[paTUYHAsI CKOPOCTh  MOJEKYJ, KOJHMYECTBO  TEIJIOTHI,
BHYTPEHHSIS dHEPTHsi, paboTa raza, K0O3(QQGUIMEHT MOJE3HOTO JEHCTBUS
TETJIOBOTO JIBUTATEJS; IPH OMTUCAHUH MPABWIILHO TPAKTOBATh (PU3HUECKHIT
CMBICTT MCTIOJIb3yEeMbIX BEITUYHH, UX 0003HAYECHUS U €IUHUIIbI, HAXOAUTh
(dbopMyIbI, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIUYUHY C JPYTUMU
BEITMYMHAM

10.6

OnucelBaTh  M3yYEHHbIE JJIGKTPUYECKHE CBOICTBAa BelIeCTBA U
ANEKTPUIECKUE SIBJICHHS (TIPOIECCHI), UCTIONB3YS (PU3NUECKHUE BETUIHHBI:




10.7

ANEKTPUUECKUN 3apsif, AJIEKTPUUYECKOE I10Jie, HANpsSKEHHOCTH IMOJ,
MOTEHILIMAN, pPa3HOCTh MOTEHUUAJOB, TpPU ONHCAHUM MPABUIBHO
TpakTOoBaThb  (U3MYECKUH  CMBICI  HCIOJNB3YyEeMbIX  BEJIUYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMU

aHATM3UPOBATh  (PU3MYECKHE TPOIECCHl U SIBJICHUS, HCIONB3YS
buznyecKkue 3aKOHbI U MPUHIUIBL: 3aKOH BCeMUpPHOTo Tsrotenus, I, 1l u
III 3akonbl HptoTOHA, 3aKOH COXpPAHEHHUS] MEXaHUUYECKON YHEPIUH, 3aKOH
COXpPAaHEHUS HMILYJIbCa, MPHUHIMI CYNEPIO3ULUU CHJI, [PHUHIIMII
paBHOMpABUS  HMHEPUHUAIBHBIX  CHUCTEM  OTCUY€Ta;  MOJEKYJISIPHO-
KHMHETHUYECKYI0 TEOPHUIO CTPOCHHUSI BELIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpeHeW KHHETUYECKON SHEPruu TEIUIOBOTO JBMXCHHUS MOJIEKYT C
a0COJIIOTHOW TeMIepaTypor, MEpBbI 3aKOH TEPMOJAMHAMHUKH; 3aKOH
COXpaHEHHUS IJIEKTPUIECKOTO 3apsiaa, 3akoH KysloHa; mpu 3TOM pa3invarhb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKEHUE U
ycIiioBus (TpaHMIbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPHUOOPOB U
TEXHHYECKUX yCTPOWMCTB, pa3nyaTh YCIOBHS WX 0€3011acHOrO
WCIIOJIb30BaHUS B IIOBCETHEBHOM JKU3HU

10.9

BBINONHATE YKCIEPUMEHTBI 10 MCCIICOBAHUIO0 (U3NYCCKUX SIBICHUN H
IIPOLIECCOB C MCIOJIB30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPECHMU; IIPU
sToM GopMyIupoBaTh npobiemy (3ajady) W THIOTE3Y Y4YEOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHMS,
IIPOBOAMTD OMBIT U OPMYJIUPOBATH BHIBOIBI

10.10

10.11

10.12

10.13

Ocy1miecTBIATh NpSMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEJINYMH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MUECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUM; MpU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCUPOBaTh peE3yNbTaThl MOMYyYEHHOM 3aBHCHUMOCTH
(U3UYECKUX BEIMYUH B BUC TaOMUIl U TpaduKOB, AENaTh BBIBOIBI 11O
pe3ysbTaTaM UCCIIEeI0BaHUS

CobumoaTs paBuiia 6€30MacHOro TPyJa MPHU MPOBEACHUN UCCIICTIOBAHHMA
B paMKaXx Y4eOHOTO OKCIEepUMEHTa, Yy4eOHO-HUCCIIEeNOBATENbCKON U
MIPOEKTHOM JEATEeIbHOCTH C UCTIONB30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THBle 3ama4Ml C SBHO 3aJaHHON (DU3MUECKON MOJEIBIO,
UCTIONB3Ys (PU3UUECKIE 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3aJ1a4¥ BEIOUPATh (PU3UUYECKYIO MOJEIb, BEIACTATH PU3NUECKIE BETHUNHBI
u opmynbl, HeoOXomuMBbIe IJIsl €€ pelIeHUs, MPOBOIUTH PACUETHI U
OIICHUBATH PEATHLHOCTH MOJYUYESHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYHUBYIO IEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHMH  y4eOHBIX  3a7ady  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJIS TOHMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpETallid M TPEJICTaBICHUs y4eOHOH M HayYHO-TIOMYJSPHOM
uHpOpMaLUY, MNOJYYEHHOM M3 pa3iM4yHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIHIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Mcnonb30BaTh TEOPETHUECKUE 3HAHUSA 110 (PU3HMKE B TOBCEAHEBHOM KU3HU
s obecniedeHust 0€30MacHOCTH TMpH  oOpalieHuH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHHUS 30POBbsI U COONIOACHUS
HOPM 5KOJIOTHYECKOT'0 MIOBE/ICHUS B OKpYXKAOILEeH cpee

PaGoTtare B rpynme ¢ BBIIOJIHEHUEM Pa3IMUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHAIBHO PACIIPENENIATh 00S3aHHOCTH
W IUIaHUPOBATh ACATCIBHOCTb B HCCTAHIAAPTHBIX CUTyallHMAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHUKOB TIpPyHIlbl B PCHICHUC
paccMaTpuBaeMoid MPoOIIeMbI

11 KUIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbLHON MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

11.2

11.3

YuuThIBaTh TpaHUIBI TPUMEHEHUS M3YyYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN AJEKTPUYECKUN 3apsll, sAepHas MOJENb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOTO SiIpa MPU PEIICHUHN (PU3HUECKUX 3a/1a4

Pacrnio3HaBath (usnyeckue siBieHUs (TPOIECChI) U OOBSACHATH UX Ha
OCHOBE 3aKOHOB 3JICKTPOJINHAMHUKHN M KBAHTOBON (DH3UKHU: dJICKTpUUIECKast
IPOBOIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYCCKOE, MATHUTHOE JIEHCTBHS
TOKa, B3aUMOJICHCTBHE MArHHUTOB, O3JCKTPOMArHWTHAS  HMHIYKIIUA,
JICHCTBHE MATHUTHOTO TTOJISE Ha IIPOBOIHUK C TOKOM U JIBMIKYIIUKCS 3apsi],
DJICKTPOMArHUTHBIE ~ KOJEOAaHWUS W BOJIHBL,  HIPSIMOJIMHEHHOE
pacrpoCTpaHEHHE CBETa, OTPa)KCHUE, NpeIoMIIeHUe, HHTepdepeHus,
TU(PaKIUs | TOJISPU3AIUS CBETa, AUCIIEPCUs CBETa, (POTOAICKTPHUESCKHUIA
s ekt (poroaddext), cBeToBOE AaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO




CIICKTpa aToMa BOoOOpoOaa, €CTCCTBCHHAA u HUCKYCCTBCHHAA
PaaAruOaKTUBHOCTD

11.4

OrnuceiBaTh U3yUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, OJIIEKTPUUECKYI0 MPOBOJUMOCTH PA3JIMUYHBIX CpEl) U
AJIGKTPOMATrHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3Ys (PU3UUECKHe
BEIIMYUHBI:  DJIGKTPUUECKUN  3apsl, Cuia TOKa, JIIEKTPUYECKOE
HaIpsDKEHUE, IJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIHUS MarHUTHOTO MO, cuja Ammepa, cuia
JlopeHia, WHIYKTUBHOCTh KaTYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHuTHOTO TIIOJICH, MEPHOJl M YacToTa KoJieOaHWW B KoJeOaTeIbHOM
KOHType, 3apsii HM CWia TOKa B IIPOLIECCe TapMOHUYECKUX
AJICKTPOMArHUTHBIX KoJeOaHWU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONMCAHUU TPABHILHO TPAKTOBATH (DH3UUECCKHUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUsS M E€IWHHUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEIMYUHY C JAPYTUMU
BEIIMUMHAMU

11.5

11.6

OnuceiBaTh U3YYEHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, HCIOIB3YA
(U3HYECKUE BEJIMYMHBI. CKOPOCTh D3JIEKTPOMAarHUTHBIX BOJIH, JIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPrus ¥ HMITYJIbC (OTOHA, TICPUOJ
MOJTypacrnaja, SHEPrusl CBA3M aTOMHBIX SiZiep; MPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUNH  CMBICI  HCIONb3YEMbIX  BEJIMYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
bu3NYECKyI0 BEIMYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
bu3nYeCcKOil BENUYMHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3myeckue  3aKOHBI W NPUHUMIBL  3akoH  OMma,  3aKOHBI
MIOCJIEZI0BATEIBHOIO U NApauIEIbHOTO COENMHEHNS TPOBOJHUKOB, 3aKOH
[lxoyna — JleHma, 3aKkoH D3JEKTPOMAarHUTHOM WHAYKIHMH, 3aKOH
IPSIMOJIMHEHHOTO pacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHMs CBETa,
3aKOHBI NPEJIOMJICHHSI CBETa, ypaBHEHHE DWHINTeHa Ui hoToaddexTa,
3aKOH COXpAHEHHWsS HHEpPrHM, 3aKOH COXPAHEHUS WMIIYJbCa, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsaa, 3aKOH COXPAHEHUS MacCOBOTO
yycia, MOCTynaTel bopa, 3akOH pajMOaKTHBHOIO pacnaaa; MpH 3TOM
pasnuyarh CJIOBECHYIO (DOPMYJTUpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OmnpenensaTp HampaBiIeHHE BEKTOpa WHAYKIIMA MAarHUTHOTO  TIOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

11.9

Ctpouth M OMHCHIBATH M300paKEHUE, CO3aBAEMOE IIOCKUM 3epKalioM,
TOHKOHW JTUH30U
BBITIONHATE AKCMIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3MUECKUX SBICHHHA U

MPOIIECCOB C HCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEpPEHUH; Mpu
3ToM (opmynupoBaTh mpobremy (3amady) M TUIOTE3Y Yy4eOHOro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYIOBAHHS,
MIPOBOAMTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEINYHH;
[P 3TOM BBIOMpATh ONTHUMAJBHBINA COCOO M3MEPEHHUs U HMCIOJIB30BaTh
WU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU AITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH
pe3yJIbTaThl MOMYyYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TpadUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

CoOuroaTh npaBuIia 6€30IIaCHOrO TPY/a IPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Yy4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATEIBHOCTU C UCTIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIbIO,
UCIONB3YS (PU3UUECKHE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4uM BEIOUpaTh (PU3UUYECKYIO MOJEIb, BHIACTATH PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOXoquMmble sl €€ pelleHus, MPOBOIUTH PACUETHI U
OIICHUBATh PEATHHOCTb IMOJIYYCHHOTO 3HAYCHHSI (PH3UICCKON BEITMUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  peHIeHMH  y4yeOHbIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M TpPeJICTaBIeHUs] y4eOHOH M Hay4YHO-IOMYJISPHOM
uHpOpMaLUY, MOJYYEHHOM M3 pa3lU4HbIX HCTOYHUKOB; KPHUTUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyI0 HHPOPMALIHIO

OOBSACHATh NPUHUUIBI JAEWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOr0 WCIHOIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBoauTh THpHUMEpHl BKJIAaJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecrieyeHus: 0e30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, JJISI COXPAHEHHS 37I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpene

PaboraTe B rpyIie ¢ BBIOJHEHUEM pA3JIUYHBIX COLUATBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYNIIEI, PAIHOHAIBHO PACTIPENLISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJIO0ro H3 YYAaCTHHUKOB TIpPYyNIIBI B PCOICHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaejaa 3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COIeP:KaAHUS

OU3NKA 1 METOAbIl HAYYHOI'O [TIO3HAHU A

1.1

1.2

®duzuka — Hayka o mpupoje. Haydnsle mMeToabl
MO3HAHUS OKpY’KaroIlEero Mupa. Pounb
JKCIIEPUMEHTAa U TEOPUU B MPOILECCE IO3HAHUS
IPUPOJBL. DKCIIEPUMEHT B (PH3UKE

MonenupoBanue  (GU3MYECKUX  SABICHUH U
npoueccoB. Hayunele runoressl. ®dusnueckue
3aKOHBl M TEOpPUHU. ['paHUIBl NPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpMHIMI COOTBETCTBUS.
Pome m wmecto ¢usuku B (HOpMUPOBAHHU
COBPEMEHHOM HAy4yHOM KapTHHBI MHUpa, B
IIPAKTUYECKON AESITEIbHOCTH JIIOAEH

MEXAHUKA

#i#HPari#KMHEMATUKA

2.1.1

Mexannueckoe aBMKeHHE. OTHOCHTEIBHOCTH
MexaHuuyeckoro mAmwxeHus. Cucrema orcuéra.
Tpaexropust

[Tepememienne, CcKOpocTb (CpeaHsss CKOPOCTb,
MTHOBEHHas CKOPOCTH) " YCKOpEHHE
MaTepI/IaJ'II)HOI\/JI TOYKH, HUX TIMPOCKIHU HA OCH
cuctembl kKoopauHat. CliokeHHe NepeMenieHn 1
CJIO’)KEHHE CKOPOCTEMN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH W IEepEMEUICHUs] MAaTepUaIbHOM TOYKH OT
BpEMEHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naieHus

KpuBonuneiinoe JIBHIKCHHE. PaBHOoMepHOE
JIBUOKEHUE MATEPUATBHOM TOYKHU 0 OKPYKHOCTH.
YrnoBas cKOpOCTb, TUHEWHAsA CKOPOCTh. llepuoa u
yactoTa. L{eHTpocTpeMHUTEIbHOE YCKOPEHUE

Texuuueckue yCTpOﬁCTBaI CIINAOMETD, ABUKCHHUC
CHapsAa0B, HECTIHBIC U pCMCHHBIC IICpCaAaIn




2.2

2.3

[TpakTuyeckue paboTel. M3MepeHue MrHoBeHHOU
ckopoctu. McciaenoBanue COOTHOLICHMSI MEXKIY
Iy TSIMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIC PABHBIE IIPOMEKYTKHA BPEMEHU
IIPY PAaBHOYCKOPCHHOM JBM)KCHHU C HadalbHOU
CKOpOCTBIO, paBHOM Hym0. V3yueHue IBHKEHHS
HIapHKa B BA3KOM XKUAKOCTH. VI3ydyeHne NBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

#i#HPari## IUHAMUKA

2.2.1

IIpunuun orHocutenbHOCTH ['amunes. IlepBbli
3akoH Herorona. lHepuuaibHabie cHCTEMBI OTCYETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH CyHneprno3nuun CuJl

Bropoii 3akon HeroToHa 1151 MaTepuanbHOM TOYKU
B uHepuuaibHoi cucreme orcuéra (MCO). Tpernit
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

224

3aKoH BCeMHUpPHOro TATOTeHHs. Cuiia TSKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUd
CKOJIbKEHHUS U cuiia TpeHus nokos. Kospuuuent
Tpenus. Cusa conpoTUBIICHUS NIPH ABHKEHUU Teja
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[TocTynarensHOe W BpallaTeIbHOEC JBUYKCHHE
abCoIIIOTHO TBEPOTO Tea

228

229

2.2.10

MoMeHT CWIbl OTHOCUTEIBHO OCH BpalllCHHS.
[Timeyo cumbl. YcinoBust paBHOBECUS TBEPAOTO TENa
B ICO

Texunueckue yCTpOﬁCTBaI MNOAIIHUITHHUKH,
ABUIKCHUC NUCKYCCTBCHHBIX CITYTHHKOB

[IpakTuueckne paboTel. M3ydeHue IBMKEHHS
Opycka Mo HaKJIOHHOM TIOCKOCTH O] IEHCTBUEM
HECKOJIBKUX cuJl. MccnenoBanne 3aBUCUMOCTH CUJT
YOPYTOCTH, BO3HUKAKOIUX B JePOpMUPYEMOit
MPY>XUHE U PE3UHOBOM 00pasile, OT BEIHMUYHNHBI UX
nedopManuu. HccnenoBanue YCIIOBUU
paBHOBECHsI TBEPIOIO Tela, MMEKLIEr0 OCh
BpAILlCHUS

###Par##3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

NMnynsc  MarepuanbHOM  TOYKH,  CHUCTEMBI
MarepualbHBIX TOYeK. MMiynsc cuibl
M3MEHEHUE UMITyJIbCa Tella




3akoH coxpaHenus umiyibca B MCO. PeaktuBHOe

232
JIBIOKEHUE
233 Pabota cubl
234 Mo1HOCTb CHIBI
)35 Kunernueckass SHepruss MaTepuaibHOM TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
[TorennuanbHast SHEpIrus. ITorennuanbHas
236 SHEprus ynpyro JaeOopMHPOBAHHOM MPYKUHBI.
o [loTeHnManbHast ~ DHEprus  Teaa  BOJIU3M
MOBEPXHOCTU 3eMIIH
[ToreHnuanbHble W HENOTCHLUMAJIbHBIE  CHJIBL
)37 Cesi3b  pa0OTBl ~ HENOTEHUMAJIbHBIX CHI €
o U3MEHEHHEM MEXaHHYeCKOH SHEpPruu CHCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON YHEPTUU
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpOMCTBA: JIBUJKEHHME PAaKeET,
o BOJIOMET, KOTIEP, IPY>KHHHBIH MHCTOJIET
[Tpaktuyeckue  pabGotel.  M3ydyeHue  cBsi3u
23,10 CKOpOCTEll  Tenm  HpU  HEYNpyroM  ynape.

HccnenoBanue cBs3u pabOTHI CHITBI C U3MEHEHHEM
MEXaHUYECKOM YHEPTUU Teia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

H###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIC MOJOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEeOpUU. BpOyHOBCKOE IBHIKEHUE.
Huddysus. Xapakrep JIBU)KEHU S u
B3aMMOJCHCTBHUS YaCTHUII BEIICCTBA

Mogenu CTpoeHHs Ta30B, KUIAKOCTEN U TBEPABIX
Tell U O0OBSICHEHHE CBOMCTB BeIllECTBA HAa OCHOBE
3TUX MOAETeH

Macca  monekyn.  KomnmuectBo — BemiecTsa.
[TocTostHHast ABoraapo

TemmmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. [llkana remneparyp Llenscus

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUN HJI€aTbHOTIO
rasa

AOcomoTHas Temmeparypa Kak Mepa cpeaHei

KMHETUYECKOW HHEPruu TEIJIOBOIO JABM)KEHHUS
yactull ra3a. lllkana remnepatyp KensBuna




VYpaBuenue Knaneiipona — MenaeneeBa. 3akoH
JlanpToHa

["a30BbI€ 3aKk0HBI. M30Mponeccsl B U1€alIbHOM ras3e
C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
M30X0pa, n3odapa

TexHuyeckue ycTponucTBa: TepMOMETpP, OapoMeTp

3.1.10

[Ipaktuyeckne paboTel. M3mepeHue  Macchl
BO3JyXa B KJIacCHOM KoMmHare. lccienoBanue
3aBUCHUMOCTH MEXAYy IIapaMeTpaMH COCTOSHUSA
pa3peKEeHHOro rasa

3.2

3.2.1

322

OCHOBbI TEPMOJIMHAMUKN

TepmonuHaMudeckass — cucreMa.  BHYTpeHHss
SHEPrusi  TEPMOJMHAMHUYCCKOM  CHCTEMBI U
CII0COOBI €€ N3MEHEHUS

KomnyecTBO TEIUIOTHI H pa60Ta. BHy'TpeHHHH
OHCPIrusa OJHOATOMHOI'O HCAJIBHOI'O I'a3a

3.23

Buasl  Temonepenauu: TETJIONPOBOAHOCTb,
KOHBEKILIUS, W3IyuyeHue. TermmoéMKOCTh Tena.
VnaenpHas TEIIOEMKOCTH  BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEILIoNepeave

324

IlepBbiii 3akoH TepMoauHamuku. [IpuMeHnenue
IIEPBOT0 3aKOHA TEPMOJUHAMMKH K NU30IIPOLECCAM.
I'padmueckas uHTepnperanus paboThl raza

3.2.5

TeruoBble  MammHbl.  [IpuHOMOBL  AEHCTBUS
TeryioBeIX MamuH. [IpeoOpa3oBaHusi >HEpruu B
TeIIOBbIX MammHax. KoadduiumeHT mone3noro
nevictBust (mamee — KIIJ) TeruioBod MamivHEL
[uxn Kapno u ero KIIJ]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoanHamuku. HeobpaTtumocTthb
IporeccoB B mpupoje. TeroBple IBHUraTeiu.
DKojoru4yeckue npoOaeMbl TETNIO3HEPTETUKH
Texuuueckue yCTpOMCTBA: JIBUTATENb
BHYTPEHHEI0 CTrOpaHus, OBITOBOW XOJOAMIBHUK,
KOHJIULMOHED

[IpakTueckue pabotTel. M3mepeHue yaenbHOU
TEIUIOEMKOCTH

33

#i#HPart## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

3.3.1

I[TEPEXO/IbI

Hap006pa3OBaHHe 1 KOHACHCAlMA. I/IcnapeHHe )51
KUIICHUC. YI[CJ'IBHaSI TCILJIOTA Hap006pa3OBaHI/I$I.
3aBHCHMOCTD TEMIICPATYPBI KUIICHUA OT JaBJICHUA




332

AOcoroTHasT ¥ OTHOCUTENBHAS  BJIAYKHOCTD
BOo3ayxa. HachileHHsIil map

333

334

3.3.5

Teépnoe Tteno. Kpucrammmueckne um amopdHbie
Tena. AHM30TpONHMsI CBOMCTB KpucTayioB. JKuakue
KkpucTaibl. CoBpeMEHHbIE MaTepHUAaIIb
[InaBieHne u KpucTaIM3anus. Y JejIbHas TEIIOTa
iaBneHus. CyOnumanus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBA:  THUIPOMETP W
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTUH
IIOJIy4YEHUsI COBPEMEHHBIX MAaTepHalOB, B TOM
YKCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH

3.3.7

[TpakTnueckue paboThl. M3MmepeHHe BIIaXXHOCTU

BO3/yXa
DJIEKTPOAMMHAMUKA

4.1

4.2

4.1.1

#i#HPart##IJIEKTPOCTATUKA

OnekTpusanus Ten. JJeKTpUdeckuid 3apsa. [[Ba
BU/JIA DJIEKTPUUECKUX 3apsi/I0B

4.1.2
4.13

IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH

3aKkoH COXpAaHCHHA SJICKTPHUICCKOI'O 3apsaa

4.14

B3aumogeiictBue 3apsanoB. 3akon Kynona

DneKTpuIecKoe oJie. Hanpsxéanocts
ANEKTpUYecKoro mnosst. lIpuHmun cyneprnos3uiuu.
JInHnn HanPsKEHHOCTH DIEKTPUYECKOTO OIS

Pabora cul 3JIEKTPOCTATUYECKOTO M1OJIA.
Ilorennuain. Pa3HocTh NOTEHIINATIOB

[IpoBOMHUKKN W JUPJEKTPUKU B TOCTOSTHHOM
AIIEKTPUYECKOM noJe. Jusnexkrpuyeckas
MIPOHUIIAEMOCTh

OnektpoéMkocTs. Konnencarop. DnekTpo€MKOCTh
IUTOCKOTO KOHJICHCATOpa. DHEpTusl 3apspKCHHOTO
KOHJIeHCaTopa

4.1.10

Texnuueckue YCTpOMCTBA: DIEKTPOCKOII,
DIIEKTPOMETP,  DJJIEKTPOCTATHYECKAs  3aIlIWTA,
3a3eMJIEHHE  JIEKTPOIPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

IIpakTrueckue paboThI. H3mepenune
AIEKTPOEMKOCTH KOHACHCATOpa

HHHPar###TIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX




4.2.1

YcnoBusa CYILIECTBOBaHUS MMOCTOSTHHOTO
ANEKTpUYEeCKOoro Toka. Mcrounwku Toka. Cuia
ToKa. IToCTOSTHHEIN TOK

422

423

Hanpspkenue. 3akon Oma i1 ygacTka Lenu

DJIEKTPUYECKOE  CONPOTUBJICHUE. Y ACIbHOE
COINPOTHBIICHUE BEIIECTBA

424

HOCJICIIOB&TGJIBHOG, napajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabota snextpuyeckoro Toka. 3akoH Jlxoyns —
Jlenna

MontHoOCTb QJICKTPHYECKOI'O TOKaA

4.2.7

anekTponaBkymas cwia (mamee — OHAC) u
BHYTPCHHEE CONPOTUBJICHWE WCTOYHHKA TOKA.
3akoH Oma jand  DOJHOM — (3aMKHYTOM)
aneKkTprueckoi rienu. Kopotkoe 3amMbIkaHue

4.2.8

429

4.2.10

ONEeKTpOHHAsl MPOBOJUMOCTh TBEPIBIX METAJIIOB.
3aBUCHUMOCTh  COIIPOTUBJIEHUS ~METaUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexkTpuueckuii TOK B BakyyMme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonnuku. CoOCTBEHHAass M NpUMECHas
IIPOBOAMMOCTB ITOJYIIPOBOAHMKOB. CBONCTBA p-n
nepexoaa. [loxynpoBoHUKOBBIE TPHOOPHI

4.2.11

DNEeKTpUYECKUM TOK B JJIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIH3

4.2.12

4.2.13

DNeKTpUYecKui TOK B razax. CaMOCTOATENbHBINA U
HECAMOCTOSITENIbHBIA pa3psAn. PasiauuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHnueckue yCTpOIiCTBa: amIepMerp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa,
AJIEKTPOHArPEBATENBHBIE puOopHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(GoTOpE3UCTOPBI, TOMYNPOBOJHUKOBBIA  JTHOJ,
raJIbBaHUKa

4.2.14

[TpakTueckue paboThl. M3yueHue cMemaHHOTrO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro  compotuBieHusi.  HaOmonenue
JJIEKTPOJIU3A




11 KJIACC

Kona Koanposepsiemoro
IIpoBepsiemble 3J1eMEHTHI CO/IEPKAHUS
pa3aesa  3jieMeHTa
4 DJIEKTPOAMHAMUKA
###PartHHMAT HUTHOE T10JIE. DJIEKTPOMATHUTHASA MHIAYKIA
431 [TocrosiHHBIE MAarHMTHI. BzaumopeiictBue
o MOCTOSIHHBIX MAarHUTOB
MaruauTHoe nojie. BeKTop MarHuTHOM MHAYKIWH.
437 [Ipunmun cyneprio3unuu. JIuHUM MarHUTHOM
o UHIYKIWH. Kaptuna  nuHMii ~ MarHuTHOM
WH]IyKLHH 011 TOCTOSSHHBIX MAarHUTOB
MaruuTHO€E noJsie IPOBOJIHUKA ¢ TOKOM. KapTrHa
JIMHUHU TIOJIST JIMHHOTO TPSIMOTO MPOBOJHUKA U
43.3 3aMKHYTOT'O KOJIbLIEBOT'O ITPOBOJIHUKA, KATYLIKH C
TokoM. OmnbiT Opcrena. BzaumopelictBue
MPOBOJTHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOJTyJIb M HalpaBJICHUE
Cuna Jlopenma, e€ MOAyJlb W HampaBJICHHE.
4.3.5 JIBu>keHME 3apsKEHHOM 4acTUIbl B OAHOPOHOM
MarHuTHOM Toiie. PaGota cuiel Jlopenia
4.3.6 SIBIIEHME DIEKTPOMAarHUTHOW UHAYKIIUH
4.3 4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKIMH
438 OJC wuHaykuuu. 3aKkoH 3JIE€KTPOMArHUTHOU
o unayknun Papaies
Buxpesoe snekrpuueckoe nose. I1C uHAyKIIMN
439 B IIPOBOJHUKE, IABUXKYILEMCS IOCTYIIATEIBHO B
OJIHOPOJIHOM MarHUTHOM I10J1€
4.3.10 [IpaBuso Jlenia
4311 NunyktuBHOCTH. fBieHune camouHaykuuu. DJC
e CaMOMHIYKITUH
4.3.12 DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM
4.3.13 DIJIEKTPOMAarHuTHOE T0JIe
Texuuueckue YCTpOMCTBA: MOCTOSIHHBIE
4314 MarHuThl, AJEKTPOMATHUTHI, 3IEKTPOJIBUTATENb,
o YCKOPHUTENH 3JI€MEHTaPHBIX YacCTHII,
WHJIyKIIMOHHAsA M1€Yb
[IpakTuueckue paboThl. V3ydyeHune MarHUTHOTO
4.3.15 T0JIS1 KaTyILIKHU ¢ TOKOM. McciienoBanue AeicTBUs

NOCTOAHHOI'O MArHuTa Ha paMKy C TOKOM.




HccnenoBanue  sABIEHUS  DIIEKTPOMArHUTHOM
UHIyKLIHAH

5.1

KOJIEBAHMA 1 BOJIHBI

##HParH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucTema. CBoOopanbie
KOJIeOaHUSI. ["apmonunueckue KOJICOaHUSI.
[Tepuon, yactora, amrmuTyaa U Gaza KoJIeOaHmit

5.1.2

5.13

[Ipy»)uHHBII MasiITHUK. MaremaTnueckuit
MasITHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen JUHAMHYECKOE OMHUCAHHE
K0J1e0aTeNbHOTO ABUKCHUS

[IpeBpaiieHue sSHEprum Npu TapMOHUYECKUX
kosjeOaHusx. CBA3b aMIUIUTYAbl KoOJIe€OaHM
HCXO/IHOM BETMYMHBI C aMIJIUTYAaMHU KOJIeOaHMit
€€ CKOpPOCTU U YCKOPEHHUS

5.1.5

KonebartenbHblit KOHTYP. CBobOoHbBIE
AJIEKTPOMAarHuTHhIE KOJEOaHUS B UACAJIbHOM
KoJe0aTenbHOM KOHTYpe. AHAJIOTUS MEXIy
MEXaHUYECKUMU " IJIEKTPOMAarHUTHBIMU
kosnebanusamu. ®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUSA OHCPruM B HUACAIBHOM
KoJIeOaTeIbHOM KOHTYpE

5.1.7

5.1.8

BbiHyX/leHHBIE ~ MEXaHHYecKHe  KoJeOaHusl.
Pesonanc. Pe3onaHcHas kpuBas. BeiHyX/IeHHbBIE
OJICKTPOMArHMTHBIC KoaeOaHusl.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) nepeMeHHoro TOKa. AMHJII/ITYI[HOG n
JICHCTBYIOIIEE  3HAYEHWE CWJIbI TOKAa U
HaIpsKEHUs

5.1.10

Tpancpopmarop. IIpousBoacTBo, mepenavya u
norpebiieHue AIEKTPUUECKOMN SHEPTUH.
DOKOJOTUYECKUE PHUCKUM TPU  MPOU3BOJICTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
WCIIOIb30BAHUS 3IEKTPOIHEPTUU B
IMOBCEAHEBHOM KU3HU

5.1.11

Texuunueckue yCTpoiicTBa: ceiicmorpad,
3JEKTPUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

5.1.12

[IpaxkTrueckue paboThI. HccnenoBanune
3aBHCUMOCTH IIEpUOJia MaJlblX KOJIEOaHUM rpysa
Ha HWTH OT JUIMHBI HUTH M Macchl TIpy3a.




UccnegoBanue mnepeMeHHOTO TOKa B LEMHU U3
MOCJIEZIOBATEIbHO COCAMHEHHBIX KOHAEHCATOpA,
KaTyIIKU U Pe3UcTopa

52

##HPari#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoCcTpaHeHHUSI. [Tepuon. CxkopocTthb
pacnpocTpaHeHus U JynHa BosiHbl. [lonepeunsie
Y TIPOJI0JIbHBIE BOJHBI

###Par###  Uurepbepenius u  audpakmus
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTb 3ByKa.
Beoicora Tona. TemOp 3ByKka

524

525

5.2.6

ONEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIy4CHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTtanuss BektopoB E, B wm v B
3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

CBoiiCcTBa AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
mperomiieHue, — moysApu3anus,  audpaxius,
uaTepdeperys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

[[lkana »MeKTPOMAarHUTHBIX BOJH. llpumeHeHue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUMNBl  paguoOCBA3M U TEJICBUIACHUSI.
Pannonokanusi. DneKTpoMarHuTHOE 3arps3HEHUE
OKpY’Karolllen cpebl

528

Texauueckue YCTpOWCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJIbTPAa3ByKOBas JIHATHOCTHKA B
TEXHUKE W MEIHIMHE, pajxap, paaruoNpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

#iPariH##OII TUKA

[IpsimosMHEitHOE pacnpoCTpaHEHUE CBETa B
oJHOpoHOM cpene. JIyu cBera

532

533

534

OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenne n300paxxeHuit B MIOCKOM 3epKaje

[Ipenomsienne cBeTa. 3akOHBI MPEIOMIICHMS
cBeTa. AGCOJIIOTHBIN MOKa3aTeb NPeIoMIICHHUS

[TonmHoe BHyTpeHHee oTpaxkenue. lIpenenbHbIin
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcusi cera. ClOXHBIM cocTaB 0enoro
ceera. [IBer




5.3.6

5.3.7

Cobwuparomue U paccenBaroImue TUH3bL. ToHKas
nuH3a. DOKYCHOE PacCTOSTHUE U ONTHYECKas CUila
TOHKOH nuH3bL. [locTpoeHue u300pakeHH B
cOOMpalIIUX W  PAcCeUBAIOIIMUX  JIMH3aX.
®opmyJia TOHKOM JTUH3BL. Y BEJIMUCHHE, TaBAEMOE
JINH30H1

[Ipenensl  ONPUMEHUMOCTH  TE€OMETPUUYECKOM
OINTUKH

53.8

WuTepdepenius CBeTa. KorepenTnsie
UCTOYHUKH. Y CJIOBUSI HAOIIOIEHUSI MAaKCUMYMOB
U MUHMMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE
OT /IBYX CUH(a3HbIX KOT'€PEHTHBIX HCTOUHHKOB

539

Hudpakmus ceera. Judpaknmonnas pemérka.
VYcioBue HaOMOJCHHUS TJIABHBIX MaKCHMYMOB
IpU TAJACHUUd MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEIETKY

5.3.10

5.3.11

53.12

Honﬂpnsauym CBCTa

Texnuyeckue  ycTpoWcTBa:  OYKH,  JIyIa,
¢dotoamnmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIeCKON, BOJIOKOHHAs ONTHKA,
T paKIMOHHAs PEIIETKA, MOISPOU]

[IpakTnueckue paboTsl. M3mMepeHue mokazaTens
MIPETOMIICHUSI. HccnenoBanue CBOWCTB
nzobpaxkeHuit B nmH3ax.  HaOmoxenue
JMCTIEPCUU CBETa

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MEXaHUKH. [TocTynatet TEOpUH
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTH  MOJYJISI
CKOPOCTM  CBe€Ta B  BakyyMme, [PUHIIMII
OTHOCUTEIBLHOCTH DHHIIITEHHA

OTHOCUTENBHOCTH OOTHOBPEMCHHOCTH.
3aMCIIJ'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHBL

3Hepr1/1;1 " UMITYJIbC CBO60,[[HOI71 JaCTUIIbI

6.4

CBs3p Maccel € DJHEPrUEd W HMITYJIbCOM
CBOOOJTHOM YaCTUIIBI. DHEPTHS TTOKOST CBOOOTHOM
YaCTHULIbI

KBAHTOBA ®U3UKA

7.1

H#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®oronbl. Dopmyna Ilnanka cBsI3U dHEpPruu
(¢oTOHa C ero 4actoTol. DHEpPrusi U HMITYJIbC
dbortona




7.2

7.3

7.1.2

OtkpeiTie u wuccienoBanne (Hotodrddekra.
Omnpiter A.I'. CtoneroBa. 3akoHsl pororddexra

7.1.3

7.1.4

VYpaBuenue DifnmreliHa 118 GoToddpdekra.
«Kpacnas rpanuna» gorosddexra

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.1.5

7.1.6

XHUMHUYECKOE JICHICTBUE CBETA

Texunueckue YCTPOMCTBA: (hoTod71EeMEHT,
(dhoTomatuuk, comHevHas 6aTtapesi, CBETOIHO/T

CTPOEHUE ATOMA

7.2.1

7.2.2

7.2.3

7.2.4

Mopenb aroma Tomcona. OnbiTel Pezepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aTOMa.
[lnanerapHas MoJenp aToMa

[Tocrynater bopa. M3nydyenue u mnorioiieHue
(OTOHOB TpHU Mepexojie aToMa ¢ OJJHOTO YPOBHS
sHepruu Ha Jpyroi. Buael cnektpoB. Crnektp
YPOBHEW SHEPTrUU aTOMa BOJAOpOAA

BosiHoBwI€e cBoiicTBa yacTull. BonHbl e bpoiis.
KopnyckynsipHo-BoIHOBOM JyaJIu3M.
Judpakius 37eKTPOHOB Ha KpUCTaax
CrnoHTaHHOE€ ¥  BBIHY)XJICHHO€  HW3JIyYCHHE.
YCcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

7.2.6

TexHuyeckue  yCTpOKMCTBa: CIEKTPaJIbHBII
aHanu3  (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMITHIOTEP

[IpakTnueckue paboThI. Habmonenue
JMHEWYaToro CrekTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

Meroasl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTaPHBIX YaCTHUIL

OTkpeiTHE pPalnOaKTUBHOCTH. OnbIThI
Peszepdopna 1mo  ompeseneHuro  cocraBa
panuoakTuBHOrO M3nyudeHus. CBoiicTBa anbda-,
oera-, ramma-Hu3JIy4eHHUs. Bnusuue
PalMOAKTHBHOCTH Ha KUBBIE OPTaHU3MBI

OtkpeiTHe npoTOHAa M HeWTpoHa. HykionHas
Mmojenb snapa ['eiizenOepra — MBanenko. 3apsn
sanpa. MaccoBoe uucio sapa. M3oromnst

Anbda-pacnan. DNEKTPOHHBIA U MO3UTPOHHBIH

6eTa-pacnaz[. FaMMa-H&Hy‘-IeHI/IC . 3akoH
PaaOaKTUBHOI'O paciiaza




7.3.5

DHeprus CBsI3U HyKJIOHOB B sJIpe. SIaepHbIe CHITBI.
JledekT macchl spa

7.3.6

7.3.7

Snepusle peakuuu. JleneHue U CUHTE3 sAEp
Snepubiii  peaktop. TepmosinepHbld CHHTES.

[IpoGiembl 1 TEpCIEKTUBLI AEPHOIN SHEPTETHKU.
DKOJIOTUYECKHE aCMEKThI s,IEPHON IHEPreTUKI

7.3.8

OnemeHTapHble YacTULbl. OTKPHITHE TIO3UTPOHA.
OyHJaMEeHTaIbHbIE B3aUMOJICHCTBUSA

7.3.9

7.3.10

TexHuueckue yCTpOWCTBA: JO3UMETp, Kamepa
Bunbcona, siiepHbiii peakTop, aToMHas bom0Oa
[Tpaktiueckue pabotsl. MccienoBanue TpekoB
gacTHIl (110 TOTOBBIM (hoTOTpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3nmHoro Heba. Co3Be3aus, SpKue 3BE3BI,
MJIAHETHI, X BUIMMOE IBHKCHHE

Conneunas cucreMa. IlnaHeTsl 3eMHOM TpYUIIBI.

IInaneThI-rMranThl U UX CITYTHHKH, KapJIMKOBBLIC
minaHeTsl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3

Connane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

8.4

8.5

8.6

8.7

8.8

Hcrounuk sHeprun CosHLA U 3BE3]1

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETHUMOCTb, panuyc, TeMmueparypa, ux
B3aUMOCBs3b. J(MarpaMma «CIeKTpaabHbIN KIacc
— CBETUMOCTBY. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTEY IS 3BE3] IJIaBHOM
MOCJIEIOBATEILHOCTH

#i#Parf##BHyTpeHHEe CTPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MPOUCXOXKACHUN U 3Botonuu ConHua U 3BE3N.
OTanel )KU3HU 3BE3 ]

Mneunsiii [1yts — Hama ["anaktuka. CnupanbHast
cTpykrypa l'amaktuku, pacmpezneieHue 3BE3[,
ra3a u neluu. [lonoxxenue u npuxenne ConHua B
lNamakTuke. [Tmockas u chepuueckas
HOJICUCTEMEBI I allTaKTUKH

Tunel ramaktuk. PaguoranakTUKu W KBa3apbl.
UYEpHble AbIPHI B sipax rajJakTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact u




panuyc BceeneHHoi, Teopust bonapmoro B3phIBa.
Mogens «ropsiueit Bcenennoit». PenukToBoe
U3JTy4YEeHHUE

8.10

MacmraGHast CTPYKTypa Bcenennoti.
Meraranaktuka. Hepeménnpie  mpoOiemsl
aCTPOHOMHUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS

(mportecchl) U OOBSICHATH UX HA OCHOBE M3YYECHHBIX 3aKOHOB

BHaHeHI/Ie OCHOBOIIOJIararommmMHn (1)I/ISI/IT-IGCKI/IMI/I IIOHATUAMU H

BEJIMYMHAMH, XapaKTEPU3YIOUIMMH (HU3NIECKHUE TIPOLIECCHI

ChopMupoBaHHOCT yMEHUH MPHUMEHSTh 3aKOHBI KIIACCHUYECKOU
MEXaHWKH,  MOJEKYJSIpHOW  (QU3MKM W TEpMOAMHAMHKH,
AIIEKTPOJMHAMHKH, KBAHTOBOW (PU3MKHM Ui aHaIM3a M OOBSCHEHUS
SBIICHUI MHUKPOMHPA, MAaKPOMHUpPA U MEraMupa, pa3lindyarh yCIOBHA
3 (rpaHuUIBI, 00TACTH ) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BceoOUMid Xxapakrep (pyHIaMEHTAIBHBIX 3aKOHOB U OTPaHHYCHHOCTD
UCIIOJIb30BAHUSI YAaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (hU3MUECKUe
IPOIECChl, HCIONB3YyS OCHOBHBIC  IOJIOKEHHS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3INYaTh YCIOBUS NPUMEHUMOCTH

Mojienel pU3nYecKuX Tes U MPOLECCOB (SIBICHUI)

CdopmMupoBaHHOCTh YMEHHS pelIaTh pPacyETHBIE 3ajaud C SIBHO
3aJJaHHOM M HEeSIBHO 3aJJaHHOM (PM3MYECKOI MOJENbI0: Ha OCHOBaHUU
aHalu3a YCJIOBUS BbIOMpaTh (DU3MYECKHE MOJENHU, OTBevarolue
TpeOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMybI, 3aKOHBI,
5 3aKOHOMEPHOCTH ¥  MOCTyJaThl  (U3MYECKUX TEOpUd  IpHU
WCIIOJBb30BaHUM  MAaTE€MaTH4YECKMX METOAOB  pELIEHUs  3anad,
IPOBOAMTH pacd€Tbl Ha OCHOBAaHUM HUMEIOLIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOAbl PEIICHHUS C

y‘IéTOM MOJIYUYCHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHBIE 33a4u, TpeOyIOUIMEe MPUMEHEHUS 3HaHUN U3
pa3HbIX pa3JieloB IIKOJIBHOTO Kypca (U3MKH, a TaKKe WHTErpaluu
6 3HaHUH W3 JpYrMX TPEeAMETOB €CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAauBaTh JIOTUYECKYIO LENOUYKY pacCyXIE€HHUH C ONopoil Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)1/131/111601(1/16 SIBJICHUA

BJ'Ia)IeHI/Ie OCHOBHBIMHU METOJaMHU HAay4YHOT'O IIO3HAaHUA,

HCIIOJIB3YEMBIMH B (1)1/[31/[1(62 OpOBOAWUTE IPSAMBIE W KOCBCHHBIC




U3MepeHus: (U3NYECKUX BEJIMYMH, BHIOMpAs ONTUMAIIBHBIA CIOCOO
U3MEPEHUs U MCIIOJIB3YS M3BECTHBIE METOBI OL[CHKH MOTPEITHOCTEN
U3MEpPEeHUH, TPOBOIUTH HCCICAOBAaHNE 3aBUCHMOCTEH (H3MUECKHX
BCJIMYMH C HCIOJNB30BAHUEM TPSAMBIX H3MEPEHUH, OOBICHATDH
MOJTyYCHHBIE Pe3yJIbTAThl, UCTIONB3Ys (pU3HUecKre TEOPUH, 3aKOHBI U
MIOHATHS, U JIeNaTh BBIBOJIbI; COONIOIATh MpaBuiia 0€30MacHOro Tpyaa
IpY ITPOBEICHUN UCCIICIOBAHUI B paMKax y4yeOHOTr0 SKCIEpUMEHTA 1
y4eOHO-MCCIEe0BATENbCKOM  IEATEIBHOCTH C  HMCHOJIb30BAaHHEM
IUPPOBBIX  M3MEPUTEIBHBIX ~ YCTPOHCTB M JTAOOPaTOPHOTO

000pyI0BaHUs

ChopMupoBaHHOCTP ~yMEHUH  aHAIM3UPOBATH W OLCHHUBATH
MOCJEACTBHSI  OBITOBOM M TPOM3BOJICTBEHHON  JEATEIBHOCTH
YeNoBeKa, CBSI3aHHOW ¢ (U3UYECKUMHU MpOIeccaMu, C MO3UIUN
AKOJIOTMUYECKO 0€30MacHOCTH; MPEICTaBICHU O paluOHAILHOM
IIPUPOJONOIB30BAHUHY, a TakKkK€ pPa3yMHOM  HCIOJb30BaHUU
JOCTH>KEHUH HAyKM W TEXHOJOTHMH i1 JaJbHEUIEero pa3BUTHUS

YCJIIOBCUCCKOI'O O6H.I€CTBa

OBnaseHue pa3aUYHBIME crocobamu paboTel ¢  uHGpOpMaluen
(GU3MYECKOTO CONEpKaHUA C HCIOJB30BAHMEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHM; pa3BUTHE YMEHUN KPUTUYECKOTO

aHaJIM3a U OLICHKH JI0CTOBEPHOCTHU MOJTydyaeMoi HH(popMauu

10

ChopMHpPOBAaHHOCT, YMEHHMM TPUMEHATH  OCHOBOIIOJIAraroIine
ACTPOHOMUYECKHE TIOHSTHS, TEOPUU W 3aKOHBI [JIsi aHaju3a M
00BsicHEeHUS! (PU3MUECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/1axX, B
3BE3/IHBIX CHUCTEMAax, B MEXIaJlaKTUUYEeCKOW cpene; JBUKEHUS

HeOEeCHBIX TEJl, DBOJIIOLNH 3BE31 1 BeeneHnHnon




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10O PU3UKE

Kon
pasnena/
TeMBbI

1 MEXAHUKA

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
3JIeMeHTa

1.1 KMHEMATUKA

MexaHu4deckoe JABMKCHUC. OTHOCUTENBHOCTh

MEXAaHUYCCKOI'o ABHUKXCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

Eé€ pamryc-BeKTop:
Fe)=(xlr) vl ) 2(2),

TPaeKTOpIIA,

IIepeEMEIIeHIIe:

AT =7(t,))-7(t) =1, =17 =
= (Ax,Av,Az),

Iy Tb.

CnoxeHIe HE[JEMEI.I]EHIIﬁZ

Ay =0+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

-y

= (0,0,.0.).

Ax , .
v, =— =1X,. aHaJOTHYHO v =¥/, U.= I/
=0

CrnoxeHHe CKopocTell: g, =G, + 0, -

Brruncienue NEepeMCIICHUA U ITYTU MaTepHaHLHOﬁ

TOYKHU ITPpHU HpﬂMOHHHeﬁHOM JABUXXEHHUHU B/0JIb OCH X II0

rpaduKy 3aBUCUMOCTH Lx(t)




o . _Ap
T:Sl';rCI\;'!:IP'EHIIE MAaTEPHAIBHOII TOYKIL a = —L =1
t—

At
1.1.4
&L{ 4 '
a = =(v,),". aHamorIMHO @, =(v, ', a. =
.&I Tt J &l -
A0
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:
xX(t) = xg + Voxt
()
0
+
1.1.5

ox

U (t) — vg, = const

(®)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKCHUE:!

at

x(t)=x,+uy, r+

v (t)=vu, +at

a,. = const
3 )
U — U= 2'H:t [Il _Il)

HPII ABILKESHINI B OJTHOM HAIIPABIISHII IIVIE S =

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Yo o

o Xo {-

I[BI/I)KCHI/IC TCI1a, 6pOH_IeHHOFO nmox yriomMm o K

TOPU30HTY:




[.r{f} =X, + Uyt =X tU,cosa-f

P . 2
v(E) =y +up,f+ ng =¥, + U,sin u-r—%

v (t)=v,, +gr=y,sino— g

g.=0
g ="E= const

Kpuonunerinoe npuxenue. [[BiykeHne MaTepuaibHON
TOYKH 1O OKPYKHOCTH.
YrnoBas u JIMHENHAs CKOPOCTh TOUKU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH 10 OKPY>KHOCTH

=—=2
w T v

2




2o
. LleHTpOCTpEMUTENBHOE YCKOPSHHE TOUKH:

uc

R
. [lomHOE yCKOpEHHE MaTepruaTbHON TOYKH

TBépnoe teno. IloctynarensHoe 1 BpamarenbHOe

JIBMKEHUE TBEPIOTO TENA

1.2

JMHAMUKA

1.2.1

1.2.2

Nuepumanbupie cuctembl orcuéra. [lepBblid  3aKOH

Herorona. [Ipuniun otHocuTensHocTH [Nanunes

Macca tena. IITOTHOCTE BelecTBa:




©
I
<I3

A

Cuna. [IpuHun cynepno3uuuu CUiI:

- - -

FpaBHOAeﬁCTB =F +F+.

paBHOJEHCTB

1.2.3




1.2.4

Bropoit 3akoH HproTOHA: 71 MaTepHaJIbHONW TOYKH B
HnCco

- -

Fl =maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
-—
F F:
1.2.5 12 =
Tpetuii 3akoH HproTOHA 1711 MaTepraibHBIX TOYEK:




1.2.6

Fi; = —Fp

21

3aKOH BCEMHUPHOI'O TSTOTEHHUS: CHJIbI
MEXY TOYEYHBIMUA MacCaMy PaBHBI
mim;
RZ

F=aG

MMPUTAKCHU A




Cuna tsoxectu. LleHTp TsbkecT Tena. 3aBUCUMOCTH
CHJIBI TSDKECTH OT BBICOTBI h HaJa MOBEPXHOCTHIO

1aHeTsl paaunycom RO:
GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cuna ynpyrocrtu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Erp = uN
F
P
1.2.8 B
UN
Cuna TpeHus NoKos:
Ep S uN

P




IA

UN

Koaddutment tpenus

[aBienue:
P=%
p
S
1.2.9
F
L
1.3 CTATUKA
.
F

1.3.1

MOMEHT CHJIbI OTHOCHTEILHO OCH BpaICHUA:

IM| = FI, rne | — muteuo cutbt

-

F




OTHOCUTEJIBHO OCH, TIpoxojdiied uyepe3 Touky O
NEPIECHIUKYISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc CUCTEMBI MAaTEpHATBHBIX

TOYECK:
- mqyry + myry+...
r].l.M. =
m; + my+...
r
.M.
m
1
+
m
2
+




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




g
const)
LIEHTP Macc TeJia COBIAJIAeT C €r0 IIEHTPOM THKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
1.3.3 -
|+ Fy+...=0
HH#HPar#t#
3akon [Tackans
#1.3.4
JlaBneHnue B )xuakocTH, rmokosmeiicsa B UCO:
P =Po + pgh
p
#itHPartt#t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —Pauirecn
H#HiHPar#t#
#1.3.6
F




1.4

HHHPart
#1.4.1

Apx

P
BBITCCH
2
€CJIN TCJI0 U XXUAKOCTH ITOKOATCA B I/ICO, TO
FA X — pg‘/BbITECH
p
F
Apx
gV

BBITECH

YcaoBue miaBaHus Tel

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:




HNmnynbece cucreMsl Tei:

p=p1tp2t..

HHHPart =
#1.4.2




HHHPart
#1.4.3

3aKOH U3MECHEHHS U COXpPaHCHUA UMITYJIbCA:

B CO

Ap = A(pl +p2t.. ) = FlBHe]_lIHAt + FZBHeL[IHAt+' -

A(




1 BHEIITH

At

2BHEIH

At




A(

B UCO , ecnu

Ap = A(p1 +pat...




, €CITH

- >

FlBHeLLIH + FZBHeLuH+- v

1 BHEIITH

2BHEIIH

PeaxkTtBHOE NBUXKEHHUE

HHHPart
#1.4.4

F
V;‘i%.(x‘




Pabora cuibl Ha MaJloM MepeMEIeHUH:

d=|ﬁ'|-|ﬁf‘|-c05 a=F -Ax

a F

()]
MoITHOCTEL CHIIBI:

€CJIK 3a BpEMA

At
1.4.5
At
paloTa CHJIbl U3MEHSIETCS Ha , TO MOILIHOCTb CHJIBI
Ad
P=— =F-v-cosa
Aty
Kunernueckas sHEprus MaTepuaibHOM TOUKH:
. mv?  p?
KUH — 2 - m
E
KWH
1.4.6
2

my




2m

3aKOH U3MEHCHHS KHHETHYECKOM OHEPIUU CUCTEMbL

MmatepuaibHbix Touek: B MICO AExkun = A1 + A2 + ...

1.4.7

[ToreHumanbHas 3Heprus:
JUIS IOTEHLIMATBHBIX CUII

A12 = E1110Te1-lu - E2n0TeHu_= AEHOTeHu

1moreHIy




210TeHI]

IIOTEHIT

IToreHnuanbpHas OHCPIruAa MaTepI/IaJIBHOﬁ TOYKH B
OIHOPOJHOM ITOJIC TSAKECTHU:

EHOTeHu =mg h

IIOTCHIY

mgh

[TorennuanbHas SHEPrus ynpyro aeGopMupoBaHHOTO

TCia:

kx?
EHOTeHu = T

MOTEHI]




1.5

1.4.8

1.5.1

3aKOH U3MCHCHUS U COXpPAaHCHUA MEXaHUYECKOM

OHCPIruu:
Euex = Exn  Enoresm,
B IICO AE,ex = Azcex senoresn. cun,
B HCO AE,ex =0, eCIIH Agcex menorerm. cux = 0

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

['apmonnueckue KonebaHUs MaTepuanbHON TOYKH.
Avmutyna u ¢aza konebanuil. Kunemarunueckoe
OIKCaHHE:

x(7) = Asin| @t +o, ).

v (5) =x/.

a(f=(v,),=—e'x() =a +0'x=0,
IJIe X - CMEILEHUE U3 PAaBHOBECHS.
JlMHaMu4eckoe onucaHue:

ma, = —kx,
X

ma




rIe
k = mw?
k
mw
2
. OTO 3HAYHT, YTO
F, = —kx
F
X
—kx.
DHEpreTHYecKoe  OMucaHue  (3aKOH  COXPAHECHHS
MEXaHUYECKOUN SHEPTUN):
ol ol 3 ol
mu” k" omwi o kA
- 4+ = -
2 2 2 2
CBs3b AMILUTATY 1Bl KOJIeOaHui CMEIEHUS

MaTepHaJIbHOW TOYKHM C aMIUIMTyJaMH KoieOaHui e

CKOPOCTHU M YCKOPECHHSL:

U =04, a__ =04

1.5.2

[lepuoxa u yactoTa KoneOaHUIA:

2 1
ORRY,
[Tepuon MaJbIX CBOOOIHBIX KosnebaHui

MaATEMAaTHYCCKOIro MassTHHKA:




TF=2m |—
E

[lepron ~ cBOOOAHBIX  KOJNEOAHWUH  TPYKUHHOTO

MasTHHKAa:

1
T=2m]—

k

1.5.3

1.5.4

Brinyxnennsie konebanusi. Pe3zonanc. Pe3onancHas

KpuBas

[Tonepeunbie u mpojosibHbIE BOJHBL.  CKOpOCTH

pacrpoCTpaHEHUS U JUIMHA BOJIHBIL:

v
A=vT =—
v

WnTepdepenius u qudpaxus BOJIH

1.5.5

3ByK. CKOpOCTBH 3ByKa

MOJIEKVJISAPHAS ®U3UKA. TEPMOANHAMUKA

2.1

MOJIEKVYJISIPHAS ©®U3UKA




2.1.1

Mopgenu cTpoeHus ra3oB, KUIAKOCTEH W TBEPABIX TeEIl.
[TycTh TepMOMHaMHUUECKasi cUucTeMa (TEJI0) COCTOUT U3

N oaMHaKOBBIX MOJIEKYJI. TOraa KOJIMYECTBO BEIIECTBA
N m
vV==—=—
Ny u

rac




— 4Kciio ABOTaJIpo, m — Macca CUCTEMBI (Tena),
7

U
— MOJIIpHAs Macca BellecTBa

2.1.2 TerutoBoe IBHKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3auMoelicTBuEe yacTHI BEIIECTBA
2.1.4 Huddyszusa. bpoyHOBCKOE IBUKEHHE
2.1.5 Mopens uneanpaoro raza B MKT
CBsi3b MEX]ly NaBICHHEM U CPEIHEH KUHETUYECKOM
SHEPTrUue TMOCTYINATEILHOTO TEIUIOBOTO  JIBHXKCHHS
MOJIEKYJI HieaabHoro ra3a (ocHoBHoe ypaBHenue MKT):
p=-mauv’ znifm"“ﬂ‘ iz
= - o = — - = — - e
3 3 L2 3
rre m0 — Macca OTHOM MOJIEKYJIbI,
N
n=—
V
2.1.6 n
V




- KOHLIEHTpALHs MOJIEKYJT
AobcomotHas Temrieparypa: T =t +273K
CBs3p Temmeparypbl raza co CpelHed KHHETHYEeCKON

BHGPFHCﬁ IMOCTYNATEJIIbHOI'O TEIIJIOBOI'0 ABHXKCHHUSA €TI0

MOJICKYJI:

()
b |

VYpasuenue p = nkT

2.1.10

2.1.11

Mopens uaeaabHOTO T'a3a B TCPMOIAUHAMUKE:

( VpapHeHHe Menmereera — KianeHpora
| BEIpeUKeHHe U1 BHYTPEHHEH SHePIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mpn
3aIcI):

pRT

pV=%RT=vRI=NH, p=t

BripakeHHe U1 BHyTpeHHell 3HepIiil 0IHOATO!
rasa (IIpIMeHIMBIe OpMBI 3aIlIIcH):

U=3vRT =2 Mk =2 RT =ve T =3 p¥
2 2 2 2

3akoH I[aJ'IBTOHa AJid JaBJICHUA CMECHU PA3PCIKCHHBIX

Ta30oB:

p=p+p+..

i




2.1.12

W3omporieccsl B pa3peskeHHOM Ta3e ¢ TOCTOSITHHBIM
quciIOM MOJEeKyd N (C TOCTOSHHBIM KOJMYECTBOM
BEIIIECTBA V):

uzorepMma (T = const): pV = const ,

uzoxopa (V = const):

= const

const

b

n3obapa (p = const):




= const

N <

const

I'paduyeckoe npeacraBneHue u3omnpoieccoB Ha pV-, pT-
u VT- quarpammax.

OO0beMHEHHBINA ra30BbIH 3aK0H:

pV .
T = cons

pV

const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.




2.1.13

2.1.14

HacepileHHsle 1 HeHachllleHHbIE napbl. KauecTBeHHas
3aBUCUMOCTbh IUIOTHOCTM U JaBJIEHHUS HACBILIEHHOTO
mapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh OT 00BEMa

HACBIIICHHOI'O I1apa

BnaxxHocTs Bo3ayxa.
OTtHocHTEIbHAS BIIAXKHOCTB!

¢ _ Pruapa (T) _ Prapa (T)
Puacerugnapa (T) Puaceimmapa (T)

¢
p
HachlIInapa
(7
p
mapa
(1)
p

HachIIIapa

)




napa

(7

HN3MmeneHue arperaTHbix COCTOSTHUM BCIICCTBA:

2115 UCTIapeHHUE U KOHICHCAIHS, KUTICHHE KHUIKOCTH
5116 M3MeHeHHe  arperaTHbIX  COCTOSHUII  BelllecTBa:
o TUTaBJICHUE Y KPUCTAJUTH3ALINS
2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEX0Oaax
2.2 TEPMOANHAMUKA
2.2.1 TertoBoe paBHOBECHE U TEMIIEPATypa
222 BnyTpeHHss sHeprus
Temonepenadya kak crnoco0 M3MEHEHUS BHYTPEHHEU
223 sHeprun 0e3 coBepiieHuss paboTel. KonBekuus,
TETUIOTIPOBOIHOCTb, U3TyYCHUE
KonngecTBo TemioTs!.
VY nenbHas TEIOEMKOCTh BEILIECTBA C:
Q = cmAT
224 0
cmAT
VnenwpHas Terora nmapoodpazoBanus L: O = Lm.
2.2.5 VY aenbHas TemoTa miasienus A Q = Am.

VY aenbHas TemioTa cropaHus TomauBa q: Q = gm




OnemeHTapHas paboTa B TepMOJIUHAMUKE:
A = pAV
A
2.2.6 -
pPAV
Brerancnenue pabotel mo rpaduky mporecca Ha pV-
Juarpamme
[TepBblii 3aKOH TEPMOJAMHAMUKU
Q12 =AUz + A1, = (U, = Uy) + A,
0
12
AU
12
2.2.7
_l’_
A
12
U
2




(U

N

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

12




A

AU

12

Bropoit  3akoH  TepmoamHamuiku. HeoOpaTumbie

2.2.8
MPOLECCHI
[Tpunine! geiicTBus TermnoBbix mamuH. KITI;
MakcumanbHoe 3Hauenue KIT/. Iukn Kapno:
T.. —T T
2.2.10 max 1 = — _ETP  TEm oy _ “mem

2.2.11

YpaBHEHHE TEIUIOBOTO OallaHca:
Ql + QZ +Q3+: 0




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

DnekTpu3anus Ted U e€ MPOSBICHUS. DIICKTPUUECKHUI
3aps. Jlsa  Buzma  3apsja. DNeMeHTapHbII
AIEKTPUYECKUIN 3aps. 3akoH COXpAaHEHUS

QJICKTPHUYCCKOTO 3apsAaga

B3aumonerictsue 3apsoB. Todyeunsie 3apsaabl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIECKTPUYECKOMN

IMPOHUITACMOCTBIO




'Q' N 1 'Q' - Q'I
F=k|1|k?‘= -|1|_|‘
1 4meg, r
313 Onekrpuueckoe noise. Ero aelicTBrue Ha 31EKTpUUYECKUE
3apsiabl
Hanpsik€HHOCTD 3JIEKTPUYECKOTO MOJIS:
* F
qnpoﬁHbIﬁ
E
q
POOHBIH
3.14
F

[Tone TouyeuHnoro 3apsna:




OJHOPOIHOC ITI0JIC:

-

E = const.

const.

KaprrHbl TMHMI HANPS)KEHHOCTH ATUX MOJEH

HOTCHHI/IaJILHOCTB OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh MOTEHIIMATIOB U HANIPSKEHUE:
A1z = q(¢h1 — ¢P2) = —qAd = qU.




12

q(¢

¢
2
)
—qA$
qU.
HOTCHHI/I&J’IBH&H 3Hepr1/151 3ap51)1a B BHCKTpOCTaTI/I‘{eCKOM
I10JIC.
W =q¢
w
q¢
A=—AW




AW

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

d,_ﬂ
T q
¢
q
w

CBs13b HaHpH)KéHHOCTI/I IIOJII X1 pa3HOCTHU IIOTCHIMAJIOB

JUISL OTHOPOIHOTO AekTpocTaTuyeckoro mosst: U = Ed

[IpuHIUIT Cynepno3uIuM JIEKTPUIECKUX MTOJIEH:

- - -

E :E1+E2+,¢ =¢1+¢2+




HpOBOI[HI/IKI/I B 3JICI(TpOCTaTI/I‘IeCKOM I10JIC.
VYcioBue paBHOBECHS 3apsiiOB: BHYTPU MPOBOTHUKA
ELt=0




0
, BHYTPU U Ha MIOBEPXHOCTH MIPOBOJHHUKA () = const

I[I/IE)JIGKTpI/IKI/I B SJICKTPOCTATUYCCKOM

I[I/IBJ'IGKTPI/I‘ICCKEUI IMPOHUIIACMOCTD BE€IICCTBA €

Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:

q

C=—

U
C
U
q

DeKTPOEMKOCTh TIIOCKOTO KOHICHCATOpa!

_ €8S c
= P =&(y

ITOJIC.




eC

&€

3.1.10

Hapanneanoe COCAMHCHUE KOHJACHCATOPOB!:

q :q1+q2+...,U1 = UZ =---:Cnapa1m_cl+C2+---

BN




apaul

IlocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB:




U=U1+U2...,q1=q2 =...

T10CJI

1

CHOCJ]

1
G

1

— ..

&







3.1.11

DHeprus 3apsHKEHHOTO KOHJ/ICHCATopa:

_qU_CUZ_q2
€T 2 2 2

qU

CcU




3.2

2C

3AKOHBI TIOCTOSAHHOI'O TOKA

3.2.1

322

Cuia Toka:
=24
At 0
[TocrosanbIii TOK: [ = const
Jlutst mocTossHHOTO TOKA = It

VYcnoBUsl CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxenue U u OJIC E

3.23

3akon OMma aJig y9acTKa Iernu:

I=—
R




DneKTpuuecKoe COIIPOTHUBIICHUE. 3aBUCUMOCTD
CONPOTHUBIICHUS] OJHOPOJHOTO TMPOBOJAHUKA OT €ro

JJIMHBI U CCUCHHA. y,Z[CJ'II)HOC COITPOTUBJICHUEC BEIICCTBA.

l
R=‘D§

R
324 p
S
[
Ucrounnku Toka. 3J]C ucTouHmKa TOKa:
E = ACTopOHHMXCmI
q
E
3.2.5

CTOPOHHUXCHUIT




BHYTpCHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3akoH Oma 171 NOJHOM (3aMKHYTOM) 3JIEKTPUYECKON

uenu: E = IR + Ir, oTkyna

[ =—
Rr

1

Rr
3.2.6

E

E.r
= R
Hapaﬂneanoe COCIMHCHUEC ITPOBOJHUKOB!
I=11+12+..,Ul=02=._,,
1 1 4 1 4

327 RnapaJm Rl RZ .




mapant




[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
U=Uul+02+..,11=12=..,
RHOCJ] = R1 + R2+ .-

IocCI

3.2.8

Pabota snektpuueckoro toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q =I?Rt




Rt

QS

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

QS




MontHoCTb SJICKTPHUYECKOI'O TOKaA:

Ad
P=—0 =1U

At Ar—dl
TerutoBast MOILIHOCTb, BBIAEISEMAs HA PE3UCTOPE:

-
e

- Lr .
P=I'R=—=]U
3.2.9 R
MoniHOCTh HCTOYHHUKA TOKA:
AA
_ ©T. CHI _
Even M
Ar—d
CBOOOJIHBIE HOCHUTEIM AJIEKTPUYECKUX 3apsijioB B
32.10 MPOBOJHUKAX. MexaHU3Mbl TPOBOJAMMOCTH TBEPIBIX
METAJJIOB, PAaCTBOPOB U PACIUIABOB JJIEKTPOJIMTOB,
ra3oB. [lonynpoBonnuku. [loaynpoBOogHUKOBBIN MO
3.3 MAT'HUTHOE ITIOJIE
Mexanndueckoe B3auMOJeMCTBUE MAariuTOB. MarHuTHoe
nosne. Bekrop MarHutHOM wuHaykumu. IIpuHnmn
CYIEPIIO3UIMY MATHUTHBIX MOJIEH:
B == Bl + BZ + .-
B
3.3.1




JIvHMM MHOYKIMU MarHuTHOro nosis. KaprtuHa JMHUA
WHIYKUMA  MAarHATHOTO  MOJISL  TOJIOCOBOTO M

HOI{KOB006pa3HOFO IIOCTOAHHBIX MaroHuTOB

OmneiT DpcTena. MarHuTHOE 110J1€ TPOBOJAHUKA C TOKOM.

KapTI/IHa JIMHAIN WHAYKIOHUW MAaraiuTHOI'O IIOJISI JJIMHHOTO

332
NpAMOr0 TPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amriepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina
F
A
333 =
IBlsina

, [JIC€ O — YI'OJI MCXKY HallpaBJICHUCM IIPOBOAHUKA U
BCKTOPOM

12




Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!

Fnop =1 q | vBsina

Jlop

lglvBsina
T7I€ 0L — YTOJI MKy BEKTOpaMH

-

v
334
v
u
B
B
JIBr>KeHHE 3apsyKEHHOM 4acTHIbl B OJHOPOJHOM
MarHuTHOM I10JIe
34 OJIEKTPOMATHUTHAA UHAYKIOUA
IToTOoK BEKTOpa MarHUTHOM MHIYKIIVH:
® = B,,S = BScosa
3.4.1




BScosa

342

343

SIBnenune 3JI€KTpOM&FHHTHOfI HHAYKIUU.
HHAYKOHUU

3aKoH 3eKTpoMaruuTHo unaykiuu dapanes:

AD

E=—0o

v R

Af—

DJIC

344

O/1C MHIYKIMK B IPSIMOM MPOBOJIHUKE JUTMHOM |,

JABKYIIEMCA CO CKOPOCTBIO

v




(;LZ)

)

B OJJHOPOJAHOM MAarHUTHOM noJie B:
| E; |I= Blvcosa

Blvcosa

, TJIE 0. — yToJI MeXly BEeKTopoM B u HOopmalibio

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

-
-

luv




; €CIIH

TO

1




| E; |= Blv

|E
Bly
345 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L= o
1
L
1
3.4.6
()
, mmn @ = L1
Camounnaykuus. 9J1C caMonHayKIuu:
=Ll =-II
Aty
OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM:
LI?
3.4.7 =—

W, =
L=




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

3.5.1

KonebarenbHblii KOHTYP. CBoOosiHBIE
DIIEKTPOMArHUTHBIE ~ KOJE€0aHWS B WJICATBHOM

KoJ1e0aTeIbHOM KOHTYPE:
(1) =S| O +p )

[q
If[f] =g, =, cos( wt +q,) =I___cos(wr +@))

®opmyna Tomcona:

T =2nVLC




2w

LC

, OTKyJa

2

LC




CBs13b aMIUIUTYIBI 3apsi/ia KOHJIEHCATOpa ¢ aMIUIUTYA0N
CHWJIbI TOKa MpHU CBOOOJIHBIX 3JIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJCATILHOM KOJIeOaTeIbHOM KOHTYE:

Qe = —

()]

3aKkoH COXpPaHCHUA OHCpPIruun B nacajibHOM

K0J1e0aTeIbHOM KOHTYpE:

3.5.2
153 BrinyxaeHHbIe 3JIEKTPOMArHUTHBIE KoJIeOaHusI.
5.
Pe3onanc
Ilepemennbiii  tok. IlpousBoacTBo, mepemaua U
noTpeOIeHUE IIEKTPUUECKONU SHEPTUU
2 cu’ LI _cu’ LI’
+ = mE = MEE — const.
2 2 2 2
CBoiicTBa  DJIGKTPOMAarHMTHBIX  BOJH.  B3aumuas
OpUEHTALIMSI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJHE B
BaKyyMe:
E1lBlc
E
3.55
1
B




[llxama »MEKTpOMarHUTHBIX  BOJH. [IpumeHenue

3.5.6
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 IIpssmonuneiiHOE pacrpocrpaHeHue CBeTa B
oaHopoHOM cpene. Toueunslit uctounuk. Jlyd cBera
3aKOHBI OTPaKEHUs CBETA.
a=p
o
3.6.2
alp
77777777777
3.6.3 [TocTpoeHue n300paxeHuii B MIOCKOM 3epKaie
3aKOHBI MPEJOMIICHHUSI CBETA.
[Ipenomnenue cBera:
nqySina = n,sinf.
3.6.4

sino.




sinp.

AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:
c

Nasc = ;

abc

OTHOCUTENBHBIN MOKA3aTENb MPETOMIICHHUS:
n, M

n =
OTH nl 172

OTH







Xoq JIy4en B Ipu3Me.
Vi=Va, Ay =Mk,
CooTHOLIEHHE YaCTOT U COOTHOILIEHUE JJIUH BOJH IpU

Nnepexoa€ MOHOXPOMATHYCCKOI'0 CBETA 4YCPC3 IpaHUIly

pazzena IByX ONTUYECKUX CPE:

3.6.5

n,<n, n,

[TonHOE BHYTpEHHEE OTpAKEHUE.

[IpenenbHbIi yros NOIHOTO BHYTPEHHETO OTPAKEHUS:

) 1 ny
Sinay, = ——=—
Noru n

Sino.

OTH




Colwuparoiue 1 paccerBaromye JUH3bI. TOHKas JIMH3A.
@DOKyCHOE pAacCTOSHUE W OMNTHYECKas Cujia TOHKOU
JIMH3BI:
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3.6.7

®opmyia TOHKOU JIUH3BIL:
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VYBenuuenue, JaBaeMoe JIMH30M:
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B cyuae paccenBaroniei JuH3bI:
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3.6.9

Xox ny4a, IpOLIENUIETO JIMH3Y IOJ HMPOU3BOJBHBIM
yriioM K €€ IIaBHOM ontuyeckod ocu. Iloctpoenue
N300paXeHUI TOUKHU U OTpe3Ka MpsIMON B COOMPAIOIINX

H paCCCUBAOIHNX JIMH3aX U UX CUCTEMAX

doroanmapaT Kak onThdeckuid mpubop. I'ma3 kak

OIITUYECKaA CUCTEMA




3.6.

3.6.11

Wutepdepennust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOJCHUS MaKCUMYMOB M MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(Aa3HBIX

KOT'CpCHTHBIX HCTOYHHUKOB:

A
MAKCIIMYMET — :l=2m;: m=0,£1,+2 +3__

e

"
MITHIIMYMBI — ﬂ:{lm+1_];, m=0,+1,+2 +

e

Hudpaxus ceeta. AudpakiponHas pemeTka. Y cIoBre
HAOJIOZICHUS TJIABHBIX MAKCHUMYMOB IPH HOPMaJIbHOM
MaJIEHUM MOHOXPOMAaTUYECKOI'O CBETA C JJIMHOW BOJIHBI

A Ha peméTKy ¢ nepuojom d:

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

dsing
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3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
A1l I'mnoreza M. [linanka o kBanTax. ®opmyna Ilnanka: E =
o hv
®otoHnbl. DHeprus GpoToHa:
E=hw="C=
=hv=—=pc
E
hv
A
4.1.2
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pc
Nmnynbe ¢poTona:
_E h h
P=C=7C 72
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VYpasHenue DitHmreitHa 115 porodddexra:

EclJOTOHa = ABbIXOAa + Elcm-lmax'
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4.2

2
mv max

Evummax = 2 = elUsyy

KHHmax
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4.2.1

JlaBneHue cBerta.

I[aBJ'IeHI/Ie CB€Ta Ha  IIOJHOCTBIO

MIOBEPXHOCTh M HAa MOJHOCTBIO
IIOBEPXHOCTh
OU3NKA ATOMA

HnaHeTapHaﬂ MOACIb aTOMa

OTPaKAIOLLY IO

MTOTJIOIAFOTIY O
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[Toctynatsl bopa. U3nydyenue u nornomenue GoToHOB
IIPpU MEpeXoJe aTroMa ¢ OAHOIO YPOBHSA JHEPIrUU Ha

JIPYTOM:

hv, = he =|E,-E
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m |
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JInHelyaTele CIIEKTPBI.

CriekTp ypoBHEH SHEPTUU aTOMa BOAOPOA:

13,658
E, =22 5-1,23, .

n*

4.3

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnas moxpens sapa ['eitzenbepra — lBaHeHKo.

3apsin saapa. MaccoBoe yucio sigpa. M3oTormnsl

432

PannoakTUBHOCTD.

Aunbda-pacna;
A<, A4 4
FX—>5,Y +;He

bera-pacnan.

OneKTpOHHBIN B-pacnan;

A A [(J——
7 X—= Y+ je+v,

[Tozutponusrii B-pacnan:
A A 0=, .,
XY + jE TV,

I'amma-n3nydenue
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3aKoH paJIM0aKTUBHOTO pacnajia:
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[lycth m — Macca pajuoakTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(1)
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4.3.4

Snepublie peakuuu. JleneHue u CUHTE3 Aliep
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