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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypoBHE cpemHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
MOJIO)KEHU M TpeOOBaHMU K pe3ynbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHONH MPOrpaMMEI,
npeacraBieHHbx B PI'OC COO, a Taxxke ¢ yuérom ¢enepanbHoi pabodyell mporpaMMbl BOCIIHUTAHUS U
Konnenuuu npenogaBanus ydeOHoro mpeamera «®dusumka» B 00pa30BaTENbHBIX OpraHU3aIUAX
Poccwuiickoit denepainy, pealn3yrOIX OCHOBHBIE 00pa30BaTebHbIC IPOrPAMMBEI.

[IporpamMma 1o ¢u3MKe ompezeseT 00S3aTeNbHOE TPEIMETHOE COAEpKaHHE, YCTaHABIUBAET
PEKOMEHIyeMYI0 TIOCIEN0BATEIbHOCTh W3Yy4YEHHsT TEM W pas3feiioB y4eOHOro mpeaMera ¢ y4ETom
MEKIPEJAMETHBIX M BHYTPH MPEAMETHBIX CBs3ed, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
ocoOenHocTei oOyuatonuxcs. Ilporpamma mo Qusuke HaéT NpPEACTAaBICHHE O LENIX, COJCPKAHUM,
o01meit crparernn o0y4YeHHWs, BOCITUTAHUS W PAa3BUTHS O0YYAIOLIMXCSI CPEACTBAMH YH4EOHOrO MpenMera
«Du3nka» Ha yriryOnEHHOM YpOBHE.

Uzyuenne kypca ¢usukum  yruyONEHHOrO  ypOBHS — IO3BOJISET — PEANM30BaTh  3a/1a4d
npodecCHOHANBHOW OpPHEHTAIllMKM, HAaMpaBlieHO Ha CO3JaHWE YCIOBUH JJIsl TPOSIBICHUS CBOHMX
HUHTCIVICKTYAJIbHBIX U TBOPYCCKHUX crocoOHoOCTEN KaXXJIbIM O6y‘-IaIOIlII/IMC$[, KOTOpPEIC HCO6XO)II/IMI)I JJIsL
MPOJIOJDKEHHSI 00pa30BaHUs B OPraHU3AIMIX IPO(PEeCcCHOHATLHOr0 00pa3oBaHusl 0 Pa3IMYHbIM (PU3HKO-
TEXHUYCCKHUM U UHKCHCPHBIM CIICHHUAJIbHOCTAM.

B mporpamme 1o ¢u3smke onpenenstoTces MIaHHpYeMbIe Pe3ybTaThl OCBOCHHS Kypca (GU3UKH Ha
YpOBHE cpefHero obuiero oopa3oBaHus: INYHOCTHBIEC, METaINPeMETHbBIE, TIPEIMETHBIC (Ha YriyOIEHHOM
ypoBHe). HaydHO-MeTOJ070THYecKoil OCHOBOM jansi pa3paboOTKH TpeOOBaHWN K JIMYHOCTHBIM,
MeTanpeJMETHBIM U MPEAMETHBIM pe3yibTaTaM OOYyYalOIIMXCs, OCBOMBIIMX IPOrpaMMmy Ho (H3HKE Ha
YPOBHE CpeiHero o0Iero oopa3oBaHus Ha yriyOJNEHHOM ypOBHE, SIBJISIETCSI CUCTEMHO-AESITEIbHOCTHBIN
MOJXOI.

IIporpamma 1o pu3nKe BKITIOYAECT:

IUITAHUPYEMBbIE PE3YNbTaThl OCBOCHHS Kypca (M3MKu Ha yriryOnEHHOM YpOBHE, B TOM 4YHCIE
[IpEeAMETHBIE PE3yNbTaThl 110 ToJaM 00ydeHus;

cofiepxanue yaeOHoro npeamera «Pu3nKay 1Mo roxaM o0ydeHHs.

IIporpamMma no ¢u3nke MMeeT NMPUMEPHBIM XapakTep U MOXET OBbITh HCIOJIb30BaHA YUUTEIIMHU
(hU3UKH TS COCTABJICHHS CBOUX PabOUNX TPOTrPaMM.

IIporpamMma 1o ¢u3uKe HE CKOBHIBAET TBOPUYECKYI0 WHHLMATHBY YYUTEICH W HPEAOCTaBISIET
BO3MOXKHOCTH ISl peajM3alud Pa3IuuHbIX METOAMYECKUX IIOAXOJOB K IPENOAaBaHUIO (U3MKH Ha
yriIyOaEHHOM YpOBHE IPH YCIIOBUU COXPAaHEHMS 00s3aTEIbHON YacTH COAEp)KaHus Kypea.

Odu3nka Kak Hayka O HamOojee OOIMMX 3aKOHAX MPHUPOMABI, BBICTYNas B KadecTBE Y4eOHOTO
npeaMeTa B ILIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHMHA 00 OKPYXKAaroOLIeM MHpE.
[konpHBI Kypc QU3MKM — CHCTEMOOOPA3yIOIIMH Al €CTECTBEHHO-HAYYHBIX Y4EOHBIX HPEAMETOB,
MIOCKOJIBKY (pU3MYEeCKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH, H3y4aeMbIX XUMHUEH, OnOJIOoTHei,
(msmueckoit reorpadueii n actpoHomued. Vcronp3oBaHue U aKTUBHOE IPUMEHeHHe (PN3UYECKIX 3HAHUN
OIIPENeNUIIO XapakTep HW OypHOE pas3BUTHE pPa3HOOOPa3HBIX TEXHOIOTWHA B cdepe HHEPreTHKH,
TPaHCIOpPTa, OCBOGHHUS KOCMOCA, MOJMYyYEHHsI HOBBIX MaTEpPHAJIOB C 3aJaHHBIMU CBOMCTBaMu. M3ydeHue
(¢u3MKN BHOCUT OCHOBHOM BKJIaag B (OpMHUpOBaHME €CTECTBEHHO-HAyYHOM KapTHHBI MHpa
oOyuatomierocsi, B hopMrUpoBaHUEe YMEHUI NPUMEHSATh HAYYHBIA METOJI TO3HAHUS IPU BBIOJHEHUH UMHU
Y4eOHBIX HCCIIETOBaHHM.

B ocHoBy kypca (pu3uku Ha ypoBHE CpenHero oomero oopa3oBaHus MOJIOMKEH Psill uaeH, KOTopble
MOXHO pacCMaTpUBaTh KaK MPUHLMIIBI €r0 MOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBHM C HEH Kypc SIBJISIETCSI JIOTMYECKH 3aBEPIIEHHBIM, OH
COACPXKUT MaTepuall M3 BCEX pa3lenoB (U3MKM, BKIIOYAET KAK BOIPOCHl KIACCHYECKOH, TaK H
COBPEMEHHOW (DU3HKH.



Hoea zenepanuszayuu. B cOOTBETCTBMM C HeW MaTepwall Kypca (U3UKH OOBEAWHEH BOKPYT
¢usnuecknx Teopuid. Bemymum B Kypce sBisercs (opMHpoBaHWE TPENCTaBICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpHH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpennoiaraeT HCIOIb30BaHUE TyMaHUTAPHOTO
MOTeHNHa a PU3NYECKOH HAYKH, OCMBICIIEHHE CBSI3H Pa3BUTHUS (DM3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PCHYCCKMMHU, HPABCTBCHHBIMU U 3KOJIOTMYCCKUMU HpO6J]CMaMI/I.

Hoes npuknaonoii nanpaenennocmu. Kypc dusuku yriayOonéHHOro ypOBHS Mpennojiaract
3HaKOMCTBO C HIMPOKHMM KPYI'OM TEXHUUYCCKUX W TCXHOJIOTMUYCCKUX HpI/IJ]O)KCHI/Iﬁ N3YYCHHBIX TeOpI/Iﬁ u
3akoHOB. [Ipu 3TOM paccMaTpuBalOTCsl Ha ypOBHE OOLIMX MPEACTaBICHU U COBPEMEHHBIE TEXHIUECKHE
YCTPOWCTBA, U TEXHOJIOTHH.

Hoea 3IKonozusayuu  peanusyercss IOCPEACTBOM  BBEICHHS  DJIEMEHTOB  COJIEPKAHMS,
HOCBHHIéHHbIX 9KOJIOITHYE€CKUM HpO6JIeMaM COBPEMECHHOCTHU, KOTOPBIC CBA3AHBLI C PA3BUTUECM TCXHUKU N
TEXHOJIOTUH, a Takke OOCYXKIEHHs MpoOiIeM palOHAILHOTO MPUPOJIONONB30BAHUS H JKOJIOTHYECKOH
0e30MacHOCTH.

OcBoeHre cojepKaHusi TPOrpaMMbl 1O (PH3MKE JODKHO OBITh IMOCTPOSHO Ha TMPHHIUIAX
CHCTEMHO-JIITEIbHOCTHOrO mojaxoaa. Jmsg ¢u3uku peanuzanusi 3THX MPUHIMIOB Oa3upyercs Ha
WCTIOJIb30BAaHAH CaMOCTOSITEIEHOI'0 IKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYIomero (akropa yueOHOro
nporecca. st yrimyOnéHHOTO YPOBHS — 3TO CUCTEMa CaMOCTOSITEIBHOTO YUEHHUYECKOTO 3KCIIEPUMEHTa,
BKJTIOYAIONIET0 (DPOHTANBHBIE YYEHWYECKHE ONBITHI MPH W3YYEHWH HOBOTO MaTepHala, JIabopaTOpHBIE
pabotel u paboThl TpakTUKymMa. [IpM 3TOM BO3MOXKHBEI JiBa crocoba peann3alnuu (QU3HYECKOro
MpakTuKyma. B miepBoM cityuae mpakTHKyM MpoBOIUTCs Jinbo B koHne 10 u 11 ximaccos, 6o mocie
MEpBOr0 ¥ BTOPOTO TOJNYTOJMH B KaXJIOM M3 3THUX KIJIACcCOB. BTopoii cmocod — 3To mHTErpamus pador
MPAaKTUKyMa B CHUCTEMY JIabOpaTOpHBIX padoT, KOTOPBIE MPOBOMSATCS B TpOIECCe W3Yy4YEHHs pasjiena
(temsl). Ilpu 3TOM mox pabGoTaMu IPaKTUKyMa ITOHUMAETCS CaAMOCTOATEIBHOE MCCIIEAO0BaHUE, KOTOPOE
MIPOBOIUTCS IO PYKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BHIa 0€3 TIOMaroBoi WHCTPYKITHH.

B mporpamMe mo ¢mu3mke CHCTEMa YYSCHHMYECKOrO0 3SKCIEPUMEHTa, JIA0OpaTOPHBIX padoT H
[IPaKTUKyMa MpeCcTaBieHa €AMHBIM IepeuHeM. BpiOop TemaTHKM A1 3THX BHUAOB YYEHHYECKHX
[PAKTUYECKUX pabOT OCYLIECTBIIAETCS Yy4YacTHUKAaMM 0O0pa30BaTENbHOIO IIpolecca HCXOHNd U3
0COOCHHOCTEH TTOYPOYHOTO TIAHUPOBAHUS M OCHAIIEHUS kabuHera ¢usmku. [Ipu 3ToM obecrieunBaercs
OBJaJlcHHE OOYYaIOIIMMUCS YMEHHUSAMH IIPOBOAMTH INPSIMbIE M KOCBEHHBIE HU3MEPEHMS], HCCIEAOBAHUS
3aBHCUMOCTE (PU3MUECKUX BETMYHMH U IIOCTAHOBKY OIBITOB 110 POBEPKE MPEITOKEHHBIX THIIOTES.

Bonpinoe BHMMaHuE ynensiercs pelIeHHI0 PAacu€THBIX M KadyeCTBEHHBIX 3anad. Ilpu stom mis
pacu€THBIX 3aa4 INPUOPUTETOM SIBJISIFOTCS 3aa4M C SIBHO 3aJaHHOM M HEIBHO 3aJaHHON (U3MUYECKOU
MOJIETIbIO, MO3BOJIIIOIINE MPUMEHATh W3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszena
Kypca, Tak W UHTEIpUpyd IpUMEHEHHWE 3HAaHUH U3 pa3HbIX pasfenoB. I KauecTBEHHBIX 3a1ad
MPUOPUTETOM SBJISIIOTCS 3aJaHMsA Ha OOBSICHEHHE/NPEACKa3aHUEe MPOTEKaHHA (U3MUYECKUX SIBICHUH H
MIPOLIECCOB B OKPY’KaIOIIEH >KU3HH, TpeOyrolye BbIOopa (GU3NUECcKOil MONENH sl CUTYaluu MPAaKTHKO-
OPHEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ tpedoanusmu PI'OC COO k maTepralbHO-TEXHHYECKOMY OOECIIeUSHHO
yae0Horo mporiecca Kypc (pu3uku yriayOnEHHOrO YpOBHS Ha YPOBHE CPETHEro OO0IIero oOpa3oBaHUS
JMODKEH W3Y4aTbCs B YCIOBUSAX MpeAMeTHOro kKaOwHera. B kabuHere Qu3ukm MOMKHO OBITH
HeoOxoquMoe JabopatopHoe O0OpyHOBaHME AJIsl BBINOJNHEHHS YKa3aHHBIX B IIpOrpaMMe 1o Qusuke
YUEHMUYECKHX OIBITOB, J1a0OpaTOpHbIX paboT M paboT MpakTHKyMa, a TakkKe JEMOHCTPALlMOHHOE
00opyI0BaHHE.

HeMoHcTpanmoHHoe 000pynoBaHue HOPMHUPYETCS B COOTBETCTBHU C NPUHLMIIOM MUHUMAJIBHOM
JOCTaTOYHOCTH M O0€CIedrBaeT MOCTAHOBKY IEPEUYHMCICHHBIX B HpOrpaMMme MO (U3MKE KIIOYEBBIX
JNEMOHCTpAallMi Uil  MCCIIENOBAaHMSA M3Y4YaeMbIX SIBJICHHH W  MPOLECCOB, OSMIUPHUYECKHX H
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe 00OpyJOBaHHE IS YYEHHMUECKHX IPAKTHYECKUX padoT QopMupyercs B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M O0OECHEUMBAETCS B pacyére OAHOTO0 KOMILIEKTa Ha JBYX OOYYarOLIMXCS.



TemaTHueckre KOMIUIEKTH 1a00paTOpHOro 00OPYAOBAHUS TOJKHBI OBITH MOCTPOECHBI HA KOMIUIEKCHOM
WCTIOJIb30BaHUH aHAJIOTOBBIX M U(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B
BUJE TUPPOBHIX J1a00paTOPUL.

OCHOBHBIMH LENSIMH U3ydeHHs (GU3UKHU B 00IIeM 00pa30oBaHUM SBISIOTCS:

(dopMHupOBaHHE HMHTEpeca W CTpeMJICHHs OOYYaloUIMXCs K HAayYHOMY H3YYEHHIO MPHUPOABI,
Pa3BUTUC NX UHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI71;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHHUA M (OPMHpPOBAHUE UCCIECAOBATEIHCKOTO
OTHOUICHHA K OKPYXAarOIIM SABJICHUSIM,

(dhopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yabTaTa M3y4eHHs OCHOB CTPOCHHS MaTepUH U
(dyHIaMeHTaIbHBIX 3aKOHOB (PH3UKH;

(hopMupoBaHue YMEHUI OOBSICHSITH SBJICHUS C UCIONB30BAHUEM (DU3NYCCKUX 3HAHUHA W HAYYHBIX
JIOKa3aTeNbCTB;

(dbopMHpOBaHUE TPENCTABICHUHA O poNu (QU3HKH JUIS Pa3BUTHs JPYTHX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMPEJCTABICHUI O BO3MOXHBIX cepax Oyaymied mpodeccHOHAILHON NIeITeIbHOCTH,
CBSI3aHHBIX C (PU3UKOMU, TOATOTOBKA K JaJIbHEHIIIEMy 00Y4YEHHUIO B 3TOM HalpaBJICHUU.

Hoctmxenue 3THX 1eneil obecriednBaeTcs pelieHueM CIEAYIOIINX 3a1ad B MpOoIecce M3ydeHUs
Kypca GU3MKH Ha YPOBHE CPENHET0 00IIero o0pa3oBaHus:

npuoOpeTeHne CHCTEeMBbl 3HAHWKH 00 00X (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKITIOYAss MEXaHUKY, MOJEKYISIPHYIO (H3UKY, OSJIEKTPOJUHAMUKY, KBAHTOBYIO (H3UKY U DIIEMEHTHI
acTpopu3uKu;

(dopMuUpOBaHHE YMEHUH TNPUMEHATH TEOPETHUECKUE 3HAHHS JJii OOBbICHEHHS (QU3MUECKUX
SIBIICHUH B MIpUPOAC U MJIA NPUHATUA MPAKTUICCKUX peIHeHI/H‘/'I B HOBCG}IHGBHOﬁ KH3HU,

OCBOGHHE CIIOCOOOB pelIeHHs PAa3IHYHbIX 3a/1ad C SBHO 3aJaHHON (pr3nueckoil Mozenslo, 3a1ad,
MOIPa3yMEBAIOIINX CAMOCTOATENIFHOE CO3/[aHne (hPU3NUECKOW MOJENH, aJeKBaTHONH YCIIOBHAM 3aJadH, B
TOM YHCIIE 3a]]a4 MHKEHEPHOT'O XapaKTepa;

[IOHUMaHHE (U3MYECKMX OCHOB W IPUHIMIIOB JEHCTBUA TEXHUYECKUMX YCTPOHCTB U
TEXHOJOI'MYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEy;

OBJaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAaHUPOBaHUS U IPOBEACHUS  (PU3HMUECKUX
9KCIEPUMEHTOB, aHAJM3a U MHTEPIpETaluy MHPOPMAIUH, ONpeNeNeHUs A0CTOBEPHOCTU IOMYyYEHHOTO
pe3ynbraTa;

CO3JaHUE YCIOBUM JJIs Ppa3BUTUS YMEHUH MOPOEKTHO-HCCIEAOBATEIBCKOW, TBOPYECKOM
JeATEeNbHOCTH;

pa3BuTHE HHTepeca K chepam mpodheCCHOHABHON ASITeILHOCTH, CBI3aHHON C (PM3HUKOM.

B cootBerctBun ¢ TtpeboBarmsimu OI'OC COO yrinyOn€HHBI YpOBEHb H3Y4YEeHHS y4eOHOTO
mpenmera «®u3nKa» Ha YpOBHE CpemHero oOmero o0pa3oBaHHWS BBIOMpaeTcs OO0YYaIOIIMHUCS,
IUTAHUPYIOLIMMHU IPOJOIKEHUE 00pa30BaHus O CIICHHMATIBHOCTAM (PU3UKO-TEXHUYECKOT O MPOpIIIS.

Ha wusydenme ¢usukm (yrayOnéHHBIH YpOBEHb) Ha YpPOBHE CpENHEro oOIero oOpa3oBaHUS
orBogutcst 340 gacoB: B 10 ximacce — 170 gacoB (5 gacoB B Hemenmo), B 11 kimacce — 170 gacor (5 yacoB B
HEJIEITIO).

[Ipennaraemseiii B mporpamme no (HU3UKE IMEpedYeHb J1a0OpaTOPHBIX M IMPAKTHYECKUX padoT
SIBJISIETCSl PEKOMEHAOBAaHHBIM, YUHUTENb JAETaeT BBIOOP MpoOBeneHHs J1a00paTOpHBIX PadOT M OMBITOB C
Y4€TOM MHIMBHIYaTbHBIX OCOOCHHOCTEH 00yUYaromuXxcs.



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTox MO3HAHUSI IPUPOABI.

Ouszuka — QyHAaMeHTanbHas Hayka O mpupoae. HayyHblii Meroq MO3HAHHUS M METOMBI
HCCIIeI0BaHUS (DU3UYCCKUX SIBJICHUH.

DKCIEpUMEHT M TEOpusl B Mpoliecce Mo3HaHus Npupoasl. HabmoeHue u 9KCrepuMenT B GU3HKE.

CriocoObl H3MepeHus (U3NUECKUX BEMYMH (aHaJO0TroBbIe M IM(POBbIE H3MEPUTEIBHBIC TPUOOPHL,
KOMIIBIOTEpHBIE JATYUKOBBIE CUCTEMBI).

[MorpemHocTy U3MepeHuit (PU3NIECKIX BETUYNH (a0COMOTHAS U OTHOCUTEIbHAS).

MogenupoBanue QpU3MYECKUX SBICHUN U MPOIeccOoB (MarepuaibHas TOYKa, abCOIIOTHO TBEPIOE
TEJ0, UjcalbHasl )KUAKOCTh, HICATBHBIA Ta3, TOUCYHBIN 3apsn). [ umoresa. Ousndeckuii 3aKOH, TPAHUITBI
ero NpuMeHNMOocTH. PU3nvecKas TEOPHUsL.

Pons 1 MecTo hu3nku B GOpMHUPOBAHHH COBPEMEHHON Hay4YHOW KapTHHBI MHpPa, B IPAKTUUECKON
JIeATeIbHOCTH JIFOJIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomoi, npAKMUKYM.

W3mepenne Cuiibl TOKa M HAMpPSDKEHUS B IIEMH ITOCTOSHHOTO TOKA IMPH IOMOIIM aHAJIOTOBBIX H
M (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3nakoMcTBO ¢ M poBoit adopaTopuei o ¢pusnke. [Ipumepsl n3MepeHus: PU3MUECKUX BEINIHH
MIPH TIOMOIIX KOMITBIOTEPHBIX JTaTIHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanndeckoe nBkeHne. OTHOCHUTENFHOCTh MEXaHUIECKOT o BIKeHHsI. CrcremMa oTcuéra.

[Ipsimast 1 oOpaTHas 3aa9n MEXaHUKH.

Pangnyc-BekTop MaTepHaIbHON TOYKH, €r0 IPOEKIMU Ha OCH CUCTEMBI KOOPAUHAT. TpaeKTopusl.

[lepemerienne, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHAIbHOM
TOUYKH, WX MPOEKITNU Ha OCH CUCTEMBI KoopAnHAT. CIoXeHre TIepeMENIeHUH 1 CII0KEeHNEe CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMPSMOIMHENHOE [BIKEHHE. 3aBHCHMOCTh KOOpPIMHAT,
CKOpPOCTH, YCKOPEHUS U IIyTH MaTepruaIbHONH TOYKH OT BpEMEHH U UX TPadrKH.

CBoboanoe mazieHne. Y CKOpeHrne cBOOOAHOro najeHus. /[BikeHne Tena, OpOmeHHOro Mo YTiIoM
K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHUSI MaTepHAIbHOW TOYKH OT BPEMEHH M HX
rpaduKH.

KpuBonuneitHoe aBuxeHue. [[BukeHHME MaTepUaIbHOM TOYKM MO OKPY)KHOCTU. YTJOBas U
nmuHeHas ckopocTh. [leprnon n wacrora obpamenwus. LleaTpocTpemurensHOe (HOpMaIbHOE), KacaTeIbHOE
(TaHTeHIIMATBFHOE) U TTOTHOE YCKOPEHUE MaTepHaTFHON TOUKH.

TexHuuecKkue YCTpPOHMCTBA M TEXHOJIIOTMYECKHE MPOLECCHl: CIHAOMETP, IBHXKEHUE CHAapSIOB,
LIEMHBIE, MecTepEHYaThie M peMEHHEIE ITepeavun, CKOPOCTHBIC JTH(THI.

Jemoncmpayuu.

Mopenp cucTeMsbl 0TCUETa, WIUTFOCTPALUs KHHEMAaTUYECKUX XaPAKTEPUCTUK JTBUKEHUS.

Crioco0bl ccaeJOBaHMS IBHKEHUH.

NnnrocTpauus npeaenbHOro Nepexoia U u3MepeHue MIrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue MBMKEHUI C UCIIOIHF30BAHUEM MEXaHH3MOB.

[Tanenue Ten B BO3LyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue nemxenus tena, OpOIIEHHOTO TIOJT YIJIOM K TOPU30HTY M TOPU30OHTAJIHHO.

Hanpapnenue ckopocT npu JBUKEHUH O OKPY>KHOCTH.

[IpeoOpazoBanue yriaoBoil CKOPOCTH B PEAYKTOpE.

CpaBHeHuMe ITyTel, TPaeKTOpHUil, CKOPOCTEN NBMIKEHHS OJHOTO U TOrO K€ TeNla B pa3HbIX CUCTEMax
oTcyYéra.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomoi, npaKMuKym.



N3ydenne HepaBHOMEPHOI O ABMIKEHUS C LIENBIO OMPEAETIEeHNs] MTHOBEHHOW CKOPOCTH.

W3mepenne yckopeHHs IpH MPSMOIMHEHHOM paBHOYCKOPEHHOM JIBHKEHMM I10 HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM ABM)KEHUU.

Usmepenne yckopeHHs CBOOOAHOrO majcHUS (PEKOMEHJOBAHO HCIONb30BaHHE LUPPOBOI
J1a00paTopun).

Uzyuenne nBwkeHHsI Tena, OpOLIEHHOrO TOPH30HTaJIbHO. [IpoBepka THUMOTE3Bl O TMPSMOMN
MIPONOPIIMOHATBHOMN 3aBUCMOCTH MEXK/y JalbHOCTBIO MONETA U HAYaIbHOM CKOPOCTHIO TENa.

N3ydenue nBUKEHM TeNa M0 OKPYKHOCTH C MMOCTOSHHOM 110 MOAYIIO CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEpUOAA O0pAIIEHUS] KOHMUECKOTO MasiTHUKA OT €r0 MapaMeTpoB.

Tema 2. lunamuxa.

IlepBeiii 3akoH Herorona. MHepuumanbHble cucreMbl orTcdéra. I[IpMHIOMI OTHOCUTENIBHOCTH
lNanmunes. HennepunaneHble ccTeMBI OTCUETA (OMIpeeneHue, MpuMephl).

Macca tena. Cuna. [IpyHUIMD Cyneprno3uinuu CUil.

Bropoii 3akon HeroTOHA 17151 MaTEpUAIbHON TOUKHU.

Tpernii 3axkoH HproTOHA /17151 MaTEpUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAJEHTHOCTh TPaBUTALIMOHHON ¥ HHEPTHOW MacCCHI.

Cuna TspKecTH. 3aBUCHMOCTHh YCKOPEHHS CBOOOIHOrO MaJeHHs OT BBICOTHI HAJ| TOBEPXHOCTHIO
TUTAHETHI U OT reorpaduyeckoil MUPoTHL. [IBIkeHHe HeOECHBIX Tell M MX CIYTHHKOB. 3akoHbI Keruiepa.
IIepBas KocMuyecKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABIKyIIErocst ¢ ycCKOpeHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TPeHHUs CKOJIBKEHUS W cuja TpeHus mokos. Koadduiuent
TpeHnd. Cuita COMpOTHBIIEHUS TPH IBMKEHUH TENNa B KUAKOCTH WIIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCHUTEIBHOT'O JBHKEHHUS.

Hasnenne. ['mapocratudeckoe napienne. Crmia Apxumena.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKME IIPOLIECCHI:  IMOAIIMIIHUKY, JBWXECHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmnronenue nBHKeHUs TeN B MHEPLUATIbHBIX U HEHHEPIUAJIBHBIX CHCTEMax OTCUETa.

[IpuHIMI OTHOCUTENBHOCTH.

Kauenne aByX IMIMHAPOB WM IIAPOB Pa3HOIl Macchl C OAMHAKOBBIM YCKOPEHHEM OTHOCUTEIHHO
HEMHEPLHUAIBHON CHUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHCTBYIOIIEH MTPUIOKEHHBIX K TEy CHJI C IPOU3BEIECHUEM MAacChl TEJIA Ha €ro
YCKOpEHHE B HHEPIMAIBHON cucTeMe 0TcuETa.

PaBeHCTBO CHIJI, BOSHUKAIOIINX B PE3yJIbTAaTE B3aUMOAEHCTBUSA Te.

M3mepenne Mace 1o B3aUMOAEUCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MTAaICHUH.

LentpobexHble MEXaHU3MBI.

CpaBHeHME CHUJI TPEHUS TIOKOSI, KAUEHHSI U CKOJIBXKECHUSI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomet, npaKmMuKym.

W3mepenne paBHOAECHCTBYIOLIEH CHJI TIPH IBMXKEHUH OpyCKa 10 HAKIIOHHOM IUIOCKOCTH.

IIpoBepka runoTes3bl O HE3aBUCUMOCTH BPEMEHH JIBHKEHHs OpycKa MO HAKJIIOHHOW IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPY>KUHE U PE3MHOBOM 00pasiie, OT
ux nedopmariim.

Wzyuenne nBUKEHUSI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM yepe3 JIETKuil OJI0K.

Usmepenre kodhuIeHTa TPEHUs 1Mo BEMUYHHE YTiI0Boro koddduinenrta 3apucumoctu Frp(N).

UccnenoBanre nBMXeHHsI Opycka MO HAKIOHHOW IUIOCKOCTH C MEpPEMEHHBIM KO3 UIIMEeHTOM
TPEHUS.



W3ydenue nBUKEHMS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. [locTynarensHoe u BpamaTenbHoe IBMKEHHE TBEPAOTO Tena. MoMeHT
CHJIBI OTHOCUTENBHO OCH BpamieHus. [Inedo cumnbl. CroxeHue Cuil, NMPUIOKEHHBIX K TBEPAOMY Temdy.
IMenTp TspKECTH TENA.

VYcnoBus paBHOBecHs TBEPJIOTO TENA.

VYcroitunBoe, HEYCTOMUMBOE, OE3pa3TMIHOE PABHOBECHE.

TexHuYecKue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: KPOHIITEWH, CTPOUTENBHBIM KpaH,
peuéryaTbie KOHCTPYKLUU.

Hemoncmpayuu.

VYcioBust paBHOBECHA.

Buns! paBHOBeECHS.

Yuenuueckuii axcnepumenm, nabopamopnuie padomoi, npAKMUKyMm.

HccnenoBanue ycnoBUil paBHOBECUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BPAILICHHUS.

KoncTtpynpoBaHnue KpOHIITEHHOB U pacuér Cuil YIPYroCTH.

N3yuyenune ycTouMBOCTH TBEPAOIO TENA, UMEIOLIErO MJIOMAb OIOPHI.

Tema 4. 3akonsl coxpanenus ¢ mexanuxe.

NMnynsc MaTepualbHOM TOYKM, CHCTEMbI MaTepuUalbHbIX TodyeKk. LleHTp Macc cucremsl
MaTepuaiIbHBIX ToUeK. Teopema o ABMKEHUH IIEHTPa Macc.

I/IMHYHBC CHJIbI 1 UKBMCHCHHUE UMITYJIbCa TCa.

3aKOH COXpaHEHUS UMITYIIbCA.

PeakTnBHOE IBHKEHHE.

MomeHT HUMITyJIbCa MaTepHaHLHOﬁ TOYKH. HpeJICTaBHeHI/Ie O COXpaHCHUHN MOMCHTA HUMIIYJIbCa B
LEHTPAJIBHBIX MOJISX.

PabGora cunpl Ha ManoM W Ha KOHEYHOM mepememieHud. [ paduueckoe mpemcraBieHne padOTHI
CHUJIBL.

MOIHOCTE CUIIBL.

Kunerndeckasi sHeprusi MaTepruaabHOW TOUYKH. Teopema 00 M3MEHEHHMH KHHETHYECKOW SHEPTHUH
MaTepUaIbHON TOYKH.

IToTenumanbHble U HE NOTEHUHANIBHBIE cuiibl. [loTeHnanbHas sHeprud. 1loTreHunanpHas sHeprus
yrpyro negopMupOBaHHON MPYXHUHBL lloTeHIManpHas SHEPTUsS Telna B OAHOPOJHOM T'PaBHUTAIIIOHHOM
nonie. [loreHnmansHas SHEPTHst TeNa B TPABUTAIIIOHHOM TI0JIE OHOPOIHOTO Iapa (BHYTPH M BHE IIapa).
Bropas xocmMuueckasi CKoOpocTh. TpeThsi KocMHUUECKas CKOPOCTb.

Ces3p paboOTHl HE MOTEHIHMAIBHBIX CHJ C M3MEHEHHEM MEXaHW4YEeCKOW DHEPTrHH CHCTEMBI Tell.
3aKoH COXpaHEHHUS! MEXaHUIECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTONKHOBEHUS.

YpaBHeHue bepHymnu nans  UACANBHOM JKUIKOCTH KaK CJIEACTBHE 3aKOHA COXPAaHEHHUS
MEXaHUYECKOU SHEPTUH.

TexHuYecKrue YCTPOMCTBA M TEXHOJOTMYECKUE IMPOLIECCHI: IBHXKEHHUE PAaKET, BOAOMET, KOHED,
MIPYKUHHBIHN MACTOJNET, THPOCKOII, (PUTypHOE KaTaHHe Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHUsI UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

N3mepeHne MOIHOCTH CUIIBIL.

W3meneHme sHEpTUY Tea MPHU COBEPIICHUH PaOOTHI.

B3anMHble npeBpallieHuss KUHETUYECKON U OTEHUMAIBHOW YHEPTUi NPU EHCTBUU HA TEJIO CUIIbI
TSKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHre Hepruy Ipu cBOOOJHOM IMaZICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomoi, npaKMuKym.

N3mepenne umnysbca Tena o TOpMO3HOMY ITYTH.



W3mepeHne CHITBI TSTH, CKOPOCTH MOJIETH 3JICKTPOMOOWIIS M MOIITHOCTU CHJIBI TSITH.

CpaBHEHHE U3MEHEHUSI UMITYILCA TeNa ¢ UMITYJIBCOM CHUIBL.

HccnenoBanue coxpaHeHUs! UMITYIIbCA MIPU YIIPYTOM B3aUMOACHCTBUM.

M3mepeHne KUHETUYECKON YHEPTUU Tella MO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHH S OTCHIIUATBHON SHEPTUU NIPYKUHBI ¢ PAa0OTOW CHIIBI TPSHHUSI.

Onpezenenrie padOTHI CHIIBI TPSHUS MTPU JBH)KCHUU TENA M0 HAKJIOHHOW MJIOCKOCTH.

Pazgen 3. MoJiekyasipaas pu3nKa ¥ TEPMOJIMHAMHUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE MOJIOKEHUS MOJICKYJIIpHO-KuHeTndeckol Teopuu (MKT), ux ombiTHOE 000CHOBaHUE.
Huddysus. bpoyHoBckoe nBUKEHHe. XapakTep IBHKCHUS W B3aMMOJICHCTBHS YacCTHI[ BEIIECTBA.
Mogenu CTpOCHHUs Ta30B, KHUAKOCTEH U TBEPABIX TeI M OOBACHCHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX
Moeneil. Macca u pa3mepsl Mosiekyn (atomoB). KonmmaecTBo BemectBa. [locTosanas ABoraapo.

TemnoBoe paBHOBecue. TeMiieparypa u criocoObl e€ namepenus. Lllkana Temmneparyp Llenscus.

Mopens wuIeadbHOTO Ta3a B MOJICKYJIIPHO-KMHETUYECKOH TEOpWUM: YACTUIIBI Ta3za JBIDKYTCS
XA0TUYECKU U HE B3aUMOJISHCTBYIOT APYT C APYTOM.

la3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Knanelipona. AOconroTHass Temieparypa (Ikaja
temiiepatyp Kenbsuna). 3akon JansroHa. M3ompoliecch B UaealbHOM Ta3e ¢ MOCTOSHHBIM KOJTHMYECTBOM
BemecTsa. ['paduueckoe npecTaBieHre U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXKIy NaBIICHHEM W CpelHed KWHETUYECKON JHEPrHed IOCTYMaTEeIhHOTO TEIIOBOTO
JIBIDKEHUST MOJIEKYJl HJIEaJbHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOH TEOpUH
HJICATHHOTO Ta3a).

Ces3b aOCOJIOTHON TeMIIepaTypbl TEPMOJAMHAMUYECKOH CHUCTEMBI CO CpEIHEH KHHETHYECKOU
SHEPrreH MOCTYATEIFHOT'0 TEIJIOBOTO JBMKEHUS €€ YaCTHII.

TexHuuyeckne ycTpoicTBa M TEXHOJOTHYECKUE TMPOIECCHI: TePMOMETP, OapoMeTp, MOoaydeHHe
HaHOMAaTEepUaJloB.

Hemoncmpayuu.

Mopenu ABUKEHMS YaCTHLl BELIECTBA.

Monenb 6pOyHOBCKOT'O JBHIKEHUSI.

Buneoponuk ¢ 3amuchio pearbHOr0 OpOYHOBCKOT'O JBUKECHUS.

Hduddysus KuaKocTe.

Mogens onbita [TepHa.

[IpuTsixenne MOIEKyIL.

Mopenu KpucTalInuecKuX pemEToK.

HaGumonenne 1 uccnemnoBaHue W30MPOIIECCOB.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

HccnenoBanne mpoiiecca YCTAaHOBIEHHS TEIJIOBOTO PAaBHOBECHS MPH TEILUIOOOMEHE MEXIy
ropstueil 1 XoJIoAHON BOAOH.

Wsydenne  wm3orepMmmueckoro  mpomecca  (PEKOMEHOBAaHO  WCIONBb30BaHHE  ITU(POBOM
mabopaTopun).

N3yuenne n30x0pHOro mnpouecca.

Nzydenne n3zobapHOTro mporecca.

[IpoBepka ypaBHEHUS COCTOSHUA.

Tema 2. Tepmoounamuxa. Tennogvie mawiunul.

Tepmomunamuueckass (T[l) cucrema. 3amaHue BHENIHMX YCIOBHH [UIS TEPMOIUHAMHYECKON
cucteMbl. BHelHNe U BHyTpeHHUE napaMeTpbl. [lapaMeTpsl TEpMOIMHAMUYECKOW CUCTEMbI KaK CPEAHUE
3HAYCHHUSI BEJIMYUH, ONUCHIBAIOLINX €€ COCTOSIHUE HA MUKPOCKOIINY ECKOM YPOBHE.

HyneBoe Hauano tepmoauHamMuku. CaMONpPOU3BONIbHAS —peENaKcauuss TEpPMOAMHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens uneadbHOrO Ta3a B TEPMOJMHAMHKE — CHCTEMa ypaBHEHMU: ypaBHeHHEe MeHJeneeBa—
Knanelipona u BelpaxkeHUE JUisi BHYTPEHHEU SHEPTUU. Y CIOBUS MPUMEHUMOCTH 3TOW MOJENU: HU3Kas



KOHIIEHTpAIUsl YacTHUIl, BEICOKHE TeMIIepaTyphl. BrlpakeHue Aiii BHYTPEHHEH SHEPrUU OJHOATOMHOIO
WJI€aJIbHOrO Ta3a.

KBazucratnueckne n HecTaTUYECKHUE MTPOLIECCHI.

OneMeHTapHas pabora B TepMoauHamuKke. Beraucienue paboTel mo rpaduky mpoiecca Ha pV-
JuarpaMme.

Temnonepenada kak crnocod M3MEHEHUs BHYTPEHHEH SHEPTUU TEPMOJMHAMUYECKONW CHCTEMBI Oe3
coBepuieHus paboTbl. KoHBEKIHs, TEIUIONPOBOTHOCTD, N3TyUCHHE.

KomnuectBo Temnmorel. TemnoéMkocTs Tenma. YAenbHas W MOJSpHas TEIUIOEMKOCTH BEIECTBA.
YpaBHeHue Maliepa. VYjaenbHasg TENJIOTa CrOpaHusl TOIUIMBA. Pacuér KoOIM4YecTBa TEIUIOTHl IPHU
tertonepeaaye. [Toustre 00 agradbaTHOM mpolecce.

[lepBeiii 3aKk0H TepMoArHAMUKH. BHYTpeHHss sHeprus. KonmndecTBo TemnoTsl u pabota Kak Mepbl
W3MEHEHUS BHYTPEHHEH YHEPTHUU TEPMOIUHAMUIECKONH CHCTEMBI.

Bropoif 3akoH TepMOAWHAMUKU JUISI PaBHOBECHBIX IMPOILIECCOB: Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSHHE TEPMOIMHAMHYECKOW CHCTEMbl TIPOXOJUT EIUHCTBEHHas ajauabata. AOCONOTHAS
TemIepaTypa.

Bropoii 3aKoH TepMOITMHAMUKY ISl HEPAaBHOBECHBIX MPOIIECCOB: HEBOZMO)KHO MEpeNaTh TEIUIOTY
oT Oomee xomomHoro Tema kK Oojee Harperomy O0e3 kommeHcanmu (Knaysmyc). HeoGpatumocTs
TIPUPOTHBIX TIPOIECCOB.

ITpunnune! aeiictBus TerioBbix MamuH. KIT/I.

MaxkcumanbHoe 3HaueHue KIT. I{ukn Kapno.

OKOJIOTUYECKHE AacCMeKThl HCIONb30BAaHUS TEIUIOBBIX JBHraTened. TemioBoe 3arps3HEHue
OKpY’Katollen Cpebl.

TexHudeckne YCTPOHCTBA W TEXHOJIOTHYECKHE TIPOIECCHI: XOJNOAMIBHHUK, KOHIUIIHOHED,
IU3eNbHBIA W KapOIOpaTOpHBIN IBUTATENH, MmapoBas TypOWHA, MOMy4YeHHE CBEPXHU3KHUX TEMIIepaTyp,
YTHIW3alUs ~ «TEIUIOBBIX»  OTXOAOB C  HCIONB30BaHMEM  TEIUIOBOTO  HAcoca,  YTHIN3ALUs
OMOOPTaHNYECKOTO TOIUIMBA TSI BRIPAOOTKU «TEILIOBOI M 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenne temmnepaTypsl pH a1iabaTHIECKOM PaCIIMPEHUH.

Bo3ayiiHoe orauso.

CpaBHeHHE yJeNbHBIX TEITOEMKOCTEH BEIIECTB.

Crioco0b! M3MEHEeHHsI BHYTPEHHEW SHEPTHH.

Hccnenosanne agnabaTHOTO mporiecca.

KoMnbroTepHble MOJIENH TEIIOBBIX ABUTATEIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie pabonivl, NPAKMUKYM.

N3mepenne yneapbHOU TEMI0EMKOCTH.

Hccnenosanne nmporecca OCTHIBAHUSI BEIIECTBA.

Uccnenosanne agnabaTHOTO mMporiecca.

Nzydenne B3aMMOCBSI3U HEPTUU MEXMOJIEKYISIPHOTO B3aUMOICHCTBHS M TEMIEPaTyphl KUTICHHS
JKUJKOCTEH.

Tema 3. Azpecamnuvie cocmoanusa eeuwjecmea. Dazosvie nepexoosl.

[TapooOpa3oBanne u KoHAeH CaIWs. VcriapeHne i KumeHre. Y IefbHas TeIIoTa 1apooOpa3oBaHMsL.

Haceimennple 1 HeHachllleHHBIE Tapbl. KauecTBeHHas 3aBUCHMOCTH IIJIOTHOCTH W JaBIICHHS
HACBIIEHHOTO 1apa OT TeMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bhEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh
TeMITepaTypbl KUTICHHsI OT JIABJICHUS B KHUIKOCTH.

BrnaxxHoCTh BO3yXa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépmoe Temo. Kpucrammmdeckue u amopdHble Tena. AHHU30TPONHS CBOWCTB KPHCTAJUIOB.
[InaBnenue u kpucTaIM3aMs. Y AeNbHAS TeIUToTa TuraBineHus. CyonuManus.

Hedhopmannu tBEpIOrO Tema. Pacrsukenne m cxarue. Casur. Moxyns FOwnra. Ilpexen ynpyrux
e opMarmii.



TemmoBoe pacHMpeHHe KHUAKOCTeH W TBEPABIX Tel, O0OBEMHOE W JIMHEHHOE paclIMpEHHE.
AHrapMOHH3M TEIUIOBBIX KOJEOAHMI YaCTHI BELIeCTBA KaK MPUYMHA TEIIOBOIO pacIIMpeHust Ten (Ha
Ka4eCTBEHHOM YPOBHE).

[IpeoOpa3oBanue 3Heprin B (Ha30BbIX MEPEXOAAX.

VYpaBHeHHE TemI0BOro OanaHca.

[MoBepxHocTHOE HaTsDKeHHE. Koo HIMeHT MOBEpXHOCTHOrO HATsDKeHUs. KanumnspHble SBIeHUSI.
JlaBiieHne noJ MCKpUBIEHHON TOBEPXHOCTHIO XKUIKocTH. Dopmyna Jlamnaca.

TexHuueckne ycTpoWCTBa M TEXHOJOTMYECKHE IPOLIECCHI: JKUIKHE KPHUCTAJUIbI, COBPEMEHHBIE
MaTepuabl.

Hemoncmpayuu.

TeruoBoe paclMpeHHue.

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenune. Kunenune npu moHMKEHHOM JaBICHHH.

N3mepenne cuitbl MOBEPXHOCTHOT'O HATSHKEHUSI.

OMBITH ¢ MBUTHHBIMH TUIEHKAMH.

CwmauuBaHme.

Kanunnsipasie siBieHus.

Moneny HeHbIOTOHOBCKOW KHUIKOCTH.

Crioco6b1 M3MepeHus BIAXKHOCTH.

WccnenoBanne HarpeBaHus M TUIABJICHUS KPUCTAJUINYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HaGuroneHue Masibix e opMaiimi.

Yuenuueckuii 3xkcnepumenm, nabopamopnusie padbomoi, nRpAKMUKYM.

M3yueHne 3aKkOHOMEPHOCTEN UCTIapEHUs KUIKOCTEH.

M3Mepenue yaenbHOM TEMIO0ThI MIJIaBJICHUS JIblA.

M3ydeHue CBOICTB HACKIIIEHHBIX MAPOB.

Uzmepenrie aOCOMIOTHOM BIAXKHOCTH BO3/IyXa M OLIEHKA MACChI IIAPOB B ITIOMEIIICHHH.

M3mepenne koddpuIpieHTa MOBEpXHOCTHOTO HATSHKCHHSL.

W3mepenne momyis FOnra.

HUccnenoBanne 3aBucuMocTy AehopMaIiii pe3nHOBOTO 00pasiia OT MPIIIOKEHHON K HEMY CHJIBL.

Pa3zpgen 4. DiekTpoanHAMHUKA.

Tema 1. Fnexmpuueckoe noe.

DnexTpu3anus Tell U e€ MPOSBICHUS. DIEKTPUIECKHUi 3apsaa. J[Ba Buaa dIEKTPUUECKUX 3apsJIOB.
[IpoBomHWKH, HAWANEKTPUKHA H TOJTYIPOBOTHUKH. OJEMEHTAPHBIA O3JIEKTPUYECKUN 3apsia. 3akoH
COXpaHEeHUs IEKTPUIECKOTO 3apsia.

B3aunmoneiictBue 3apsinoB. Toueunslie 3apsasl. 3akoH KymnoHna.

Onekrpuueckoe noine. Ero geicTBue Ha 3JIEKTPUUECKUE 3apsiibl.

Hampsok€aHocts  anmekTpudeckoro  mons.  [IpoOubrd  3apsn.  Jluemm — HampspKk€HHOCTH
ANEKTPUIEcKOro most. OAHOPOIHOE IIEKTPUIECKOE TIOJIE.

[loTeHIMaNbHOCTh  3NMEKTPOCTATUYECKOrO TONs. Pa3HOCTh TOTEHNMAJOB W HAaINpsDKEHUE.
[lorenmmanpHas SHePTUA 3apsaia B dJIEKTPOCTATUIECKOM Toje. IloTeHmman 3ameKTpocTaTHIecKoro modsl.
CBs3p  HaNpsDKEHHOCTH TIOJS W PA3HOCTH TOTEHIHAJIOB JUISL DIIEKTPOCTATHYECKOTO TONs  (Kak
OJTHOPOJTHOT'0, TaK ¥ HEOTHOPOTHOTO).

[TpuHIHIT CYTIEPITO3UIINH STIEKTPUIECKUAX TIOJEH.

[Tone Toueunoro 3apsana. [lone paBHOMepHO 3apsokeHHON chepsl. [lone paBHOMEPHO 3apsHKEHHOTO
mo oOwéMmy mrapa. llome paBHOMEpHO 3apsHKEHHON OeCKOHEYHOW TUIOCKOCTH. KapThHbl nuHMNA
HaNPsDKEHHOCTH 3TUX TTOJIEH W SKBUTIOTEHITMAIBHBIX TIOBEPXHOCTEH.

[IpoBOAHUKH B 31EKTPOCTATHUECKOM ITOJIE. Y CJIOBHE PABHOBECHS 3aPsJIOB.

JIMBIIEeKTPUKH B SIEKTPOCTATUYECKOM ToJie. J(nanekTpuieckas MPOHUIIAEMOCTh BEIIECTBA.

KonpencaTop. OneKkTpoéMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIOCKOT0 KOHAEHCATOpa.



[TapannensHoe coeauHenue koHaeHcaTopos. [locnenoBarensHoe CoeTMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCaTopa.

JIBrKeHune 3apsyKeHHON YacTUIIBl B OJHOPOJHOM 3JIEKTPUUECKOM TOJIE.

Texnuueckne ycTpoOHCTBa M TEXHOJIIOTMYECKHE TPOLECCHI:  3JIEKTPOCKON, 3JIEKTPOMETD,
3NEKTpOCcTaTHYECKas 3alIuTa, 3a3eMIICHHUE IIEKTPONnpHOOpOB, KOHAEHCATOpkI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

VYCeTpolicTBO ¥ IPUHIMI ISHCTBUS SIEKTPOMETPA.

OJeKTpUYecKoe MoJe 3apsAKEHHBIX [IIApUKOB.

OeKTpudecKoe Moie ABYX 3apsHKEHHBIX ITACTHH.

Mogenb anekTpocraTuieckoro reieparopa (Ban ne ['paada).

[IpoBOAHUKH B 37EKTPUUECKOM IIOJIE.

OnexTpocTaTHdecKas 3amuTa.

Y CTpoiicTBO U JIECTBUE KOHJEHCATOPA MTOCTOSIHHON M IEPEMEHHON EMKOCTH.

3aBHCUMOCTD AJIEKTPOEMKOCTH MIIOCKOT0 KOHJIEHCATOPa OT IJIOIIA U IIACTHH, PACCTOSHUS MEXKIY
HUMU U TUIEKTPUIECKON TTPOHUIIAEMOCTH.

OHeprus >MeKTPUYECKOro Mo 3apsHKEHHOT0 KOHIEHCaTopa.

3apsaka v pa3psiika KOHJEHCaTopa Yyepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nabopamophuie padomoi, NPAKMUKYM.

OreHKa cHJ B3aUMOJICHCTBUS 3apPSKEHHBIX TeJl.

HaGmonenne mpeBpamieHnss SHEPTHH  3apsDKEHHOTO KOHJAEHCATOpa B JHEPTUI0  M3IYYEHHS
CBETOJHOA.

N3ydenune npoTekaHus TOKa B IIEMH, COEprKaIIeld KOHIAEHCATOP.

Pacnpenenenve pa3HOCTH TOTEHIIMATIOB (HANPsDKEHHS) TIPH TIOCIENOBATEIHLHOM COCIUHEHUH
KOHJIEHCAaTOpPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoanuvlii I1eKmMpuyecKuii mox.

Cuna toka. [TocTosSHHBIN TOK.

VYcnoBus CyIiecTBOBaHUS MOCTOSHHOTO 3JIeKTpudeckoro Toka. Mcrounuku Toka. Hanpsoxenne U
u DJIC 6.

3akon OMa /15 y9acTKa IelH.

DNeKTpUYIecKoe COMPOTHUBIIEHNE. 3aBUCUMOCTh COIPOTHBIIEHHUS OHOPOIHOTO TIPOBOJHUKA OT €ro
JUIMHBI ¥ TUIOIIAIN TONEPEYHOr0 CeYEHUS. Y IENbHOE COMPOTUBICHUE BEILIECTBA.

ITocnenoBatenbHOE,  OapaUIEIbHOE,  CMEIIAHHOE  COCOUHEHUE  IMPOBOJHUKOB.  Pacuér
Pa3BETBIEHHBIX dJIeKTpHIeckuX 1ernei. [Ipasmra Kupxroda.

Pabora snexTprdeckoro Toka. 3akoH Jxoyms—Jlenmna.

MOIHOCTE 3MEKTPUYECKOro ToKa. TeroBasi MOIIHOCTb, BBIACIAEMAs Ha PE3UCTOPE.

OJIC u BHyTpeHHee CONpOTHUBIEHHE HCTOYHWKA TOKa. 3akoH OMa aisi TOJMHON (3aMKHYTOM)
3JIeKTpUUYeCKOr 1enu. MomHocTe ncTouHuka Toka. KopoTkoe 3amblkanue.

KonpencaTop B enu nOCTOSIHHOT'O TOKA.

TexHuYecKue YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETUUK DIICKTPUYECKON SHEPIUU.

Jemoncmpayuu.

M3mepeHue cuibl TOKa U HAIPSDKEHUA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS JUISI PE3UCTOPA, JIaMIIbl HAKAJIMBAaHUS U
CBETOIUO/A.

3aBUCHUMOCTb CONPOTUBIIECHUS [UIMHIPUYECKUX HNPOBOJHUKOB OT JUIMHBIL, TUIOMIAAN TOEPEUHOrO
CEUEHHUS U MaTepHuaia.

Hccnenoanne 3aBUCHMOCTH CHIIBI TOKa OT CONMPOTHBIICHUSI IPU IIOCTOSTHHOM HaIPsKEHUH.

[Ipsmoe wu3mepenne JJIC. KopoTkoe 3aMbIKaHHE TalbBAaHWYECKOIO OJJIEMEHTAa W  OLEHKA
BHYTPEHHETO CONPOTUBIICHHUS.



Crioco0bl coelMHEeHNsT UICTOYHHUKOB Toka, D/IC GaTapeii.

HccnenoBanre pa3HOCTH MOTEHLIMATIOB MEX/Y MOJIOCAMHU HCTOYHHKA TOKA OT CHJIBI TOKa B IICTTH.

Yuenuueckuii 3xcnepumenm, nabopamopnie padbomoi, npaKmuxym.

HccnenoBanne cMemaHHOTO COEANHEHUS PE3UCTOPOB.

UzmepeHne yaensHOro CONpOTHUBIEHUS TPOBOJHUKOB.

I/ICCHGHOBHHI/IC 3aBUCUMOCTHU CWJIbI TOKA OT HAIIPSXKCHUA IJIA JIaMIIbl HAKaJIMBaHHA.

YBenuueHue npezaena u3MepeHus amrnepMerpa (BoIbTMETPa).

M3mepenne D/]C u BHYTpEHHETO COMPOTUBJICHUS UCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoct OJIC rajbpBaHHYECKOrO 3J€MEHTAa OT BPEMEHH IPH KOPOTKOM
3aMbIKaHHH.

HccnenoBanne pasHOCTH MOTEHIIMATIOB MEXY TOTIOCAMHU UCTOUHMKA TOKA OT CHJIBI TOKA B IIETIH.

Hccnenoanne 3aBUCHMOCTH TMOJIE3HON MOIIIHOCTH UCTOYHHUKA TOKA OT CHIIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpudeckass MPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. DJEKTPOHHAS MPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHMOCTb COITPOTHBIIEHUSI METAJUIOB OT TeMIlepaTtypbl. CBEpXIPOBOJHUMOCTbD.

OneKTpudeckuil TOK B BakyyMme. CBOHWCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonmynpoBoguuku. CoOCTBEHHas! M TPUMECHas! TPOBOUMOCTE MOTyNIPOBOAHUKOB. CBoiicTBa p—N-
niepexoza. [1omynpoBoJHIKOBEIE IPUOOPHI.

ONEKTPUIECKUI TOK B IJCKTPONIUTAX. DJEKTPOIUTHIECCKAS TUCCOIUANNS. DJIEKTPOIU3. 3aKOHBI
@apanes VI 2JIEKTPOIU3A.

OnexTpudeckuii TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psia. Pa3nudnbie TUITBI
CaMOCTOSTENBHOrO paspsana. Monnus. 1lnasma.

TexHuueckne ycTpoHCTBa M TPAKTHUYECKOE NMPUMEHEHHE: ra3opa3psiAHbIC JIAMITBI, 3JIEKTPOHHO-
JydeBas TpyOKa, IOJIyIIpOBOJHUKOBBIE IPUOOPHI: TUOA, TPAH3UCTOP, (POTOANO, CBETOAUO/, FAJIbBAHUKA,
paduHUpOBaHKE MEAH, BBIIUIABKA aJIFOMUHHUSA, 3JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTHUBJICHUS METAJIJIOB OT TEMIIEPaTyphI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsI deKTponu3a Dapames.

HckpoBoil paspsii 1 IpOBOAMMOCTE BO3AyXa.

CpaBHeHHE IPOBOAUMOCTH METAJUIOB U IOIYIIPOBOIHUKOB.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut, npaKmuKym.

Hab6monenme anekTpoamn3a.

W3mepenue 3apsaa OIHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCHMOCTH COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4ecKuil NPAKTUKYM.

CriocoObl  m3MepeHus: (U3MYECKUX BEIMYMH C HCIOJIB30BAHWEM aHAJIOTOBBIX M LU(POBBIX
HU3MEPUTEIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX NATYMKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCHTENBHBIC
MOTPENTHOCTH U3MepeHni pr3ndeckux BenrdrH. OmeHKa TpaHuIl TOTPEITHOCTEH.

[IpoBeneHnne KOCBEHHBIX HW3MEPEHUH, HCCIENOBAHUN 3aBHCUMOCTEH (HU3MUECKUX BEIUYHUH,
MpOBEpPKa MPEJIOKEHHBIX THIloTe3 (BBIOOp M3 paboOT, ONMHCAHHBIX B TEMAaTHUECKUX paszenax
«Y4eHNYECKHH SKCIIEPUMEHT, J1a00paTOPHbIE Pa0OTHI, IPAKTUKYM)).

MexnpeaMeTHbie CBSI3U.

Uzyuenne kypca ¢usuku yriyOnéHHoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C y4ETOM
coZiepKaTebHBIX MEKIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH, OMOJIOTMM, XMMHUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmnvie nOHAMUA, C6A3AHHDBIE C U3YUEHUEM MEMOO08 HAYUHO20 NO3HAHUA: SBIICHUE,
Hay4yHbIi (akT, rumoresa, ¢uU3MUEcKas BEIMYMHA, 3aKOH, TEOpHs, HaOMIOAECHHE, 3KCIIEPUMEHT,



MOJIETIMPOBAaHNE, MOJENb, U3MEPEHHE, TOIPEIIHOCTH U3MEPEHUH, U3MepUTENbHbIE TPUOOPHI, HUPpPOBas
nabopaTopusi.

Mamemamuka: peuieHue cUcTeMbl ypaBHeHHU. JluneiHas ¢yHkuus, napabona, runepbona, Ux
rpaduKy U cBoiicTBa. TpuroHoMeTpuueckue GyHKIUHN: CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI U MX IIPOEKLIMK HA OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonozun: mexaHn4eckoe JABMKECHUE B KUBOU npupoje, Aupdy3us, 0cMOC, TEII000MEH KUBBIX
OpraHM3MOB, TEIJIOBOE 3arps3HEHIE OKPYKAIOIMIEH cpeabl, YTHIU3alysd OHOOPraHMYECKOTr0 TOTUIMBA JUIS
BI)Ipa60TKI/I «TEMJIOBOM» U QJICKTPOOHEPIUH, NOBCPXHOCTHOC HATSXKCHUEC W KAIIWJUIAPHBIC SABJICHUSA B
HPUPOJE, FIEKTPUUECKUE SIBICHUSI B )KUBOW ITPUPOJIE.

Xumua: IUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, NOJy4YeHHE HAHOMAaTEpUalioB, TEIJIOBBIE CBOMCTBA TBEPJBIX TEI, )KUIAKOCTEN U ra3oB,
JKUJKAE KPHUCTAIUIBL, D3JIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs AMCCOLMALNS,
rajabBaHUKA, NIEKTPOHHAS! MUKPOCKOIIHUS.

Teozpaghua: BnaxxHOCTH BO3/yXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonozusn: tnpeoOpazoBaHHe IBIKEHHH C HCIONB30BAaHHEM MEXaHH3MOB, YYET CyXOro u
XKHUAKOTO TPEHHMsS B TEXHUKE, CTATHYECKHE KOHCTPYKIMH (KPOHIUTEIH, pemérdaTble KOHCTPYKIHUH),
WCIIOJIb30BaHNE 3aKOHOB COXPAHEHHUS MEXaHMKH B TEXHMKE (THPOCKOI, BOAOMET U APYTHE), JBUTATENb
BHYTPEHHETO CrOpaHUWs, TMapoBas TypOWHA, OBITOBONH XOJNIOAWJIBHUK, KOHIUITMOHED, TEXHOJIOTHH
MMOJIy4€HUsA COBpPEMCEHHBIX MaTE€puaioB, B TOM 4YHCJIC HaHOMATEpualloB, W HAHOTCXHOJOI'MH,
3JIEKTpOCTaTHYECKAs 3allNTa, 3a3eMJICHHE 3JIEKTPOIIPHOOPOB, ra3opaspsiiHble JIAMIIBI,
MTOJTYTIPOBOAHUKOBBIE TPUOOPHI, TaTbBAHNKA.

11 KJIACC

Pa3zpaen 4. DjekTpoaMmHAMHUKA.

Tema 4. Mazhumnoe noe.

B3aumonelicTBue MOCTOSIHHBIX MarHUTOB WM IIPOBOJHMKOB C TOKOM. MarHutHoe moisie. BekTop
MarHUTHOW MHAYKIMU. [I[pUHINI CyTIepno3uLIMM MarHUTHBIX NoJied. JINHUKY MarHUTHOW UHIYKIIU U.

MarauTHo€ TI0JIe MPOBOMHHUKA C TOKOM (TIPSMOTO IPOBOAHHMKA, KATYIIIKH W KPYrOBOTO BHTKA).
OmwIT Opcrena.

Cuna Amriepa, e€ HamrpaBIIeHHE U MOIYJb.

Cuna Jlopenna, e€ HampaBieHHE W MOAYNb. J[BrKeHHe 3apsKeHHOW YacTHIBI B OXHOPOIHOM
MarauTHoM mone. Pabora cuiel Jlopentia.

MarnuTHoe 1oJie B BemecTBe. deppoMarHeTHkH, mapa- U TiaMarHeTHKH.

TexHu4yeckrne yCcTpOHCTBA M TEXHOJOTHYECKHE TMPOIECCHl: MPUMEHEHHE MOCTOSHHBIX MAarHHWTOB,
AIEKTPOMArHUTOB, TECTEP-MYIbTHUMETD, SJIEKTPOIBUTATEND SIKOOH, YCKOPUTENHN IIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kapruna nuHW WHAYKIIUA MAarHUTHOTO IIONIS TIOJIOCOBOTO W TOAKOBOOOPA3HOTO TMOCTOSTHHBIX
MAarHUTOB.

KapriHa nuHMII MarHUTHOM WHIYKIHWH TIONS JUTHHHOTO TPSMOTO TPOBOJHHUKA W 3aMKHYTOT'O
KOJIBIIEBOTO TIPOBOTHIKA, KATYIIKH C TOKOM.

BzaumogeticTBre 1ByX MPOBOIHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuibl JIopeH1Ia Ha MOHBI 3IEKTPOIIUTA.

HaGumroienne nBmkeHUs My4yKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIHT AEHCTBUS IIEKTPON3MEPUTEIBHOTO IPUOOPa MATHUTOIIEKTPUIECKONH CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

HccnenoBanue MarHiTHOTO OIS TIOCTOSTHHBIX MarHUTOB.

HUccnenoBanne cBOWCTB (heppOMAarHeTUKOB.

HccnenoBanue neiiCTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.



Uzmepenue cunbl Amiepa.

Uzyuenne 3aBUCHMOCTH CHUJIBI AMIIEpa OT CHJIBI TOKA.

OnpeaeneHrie MArHUTHOM MHYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inekmpomaznumnasn uHOyKyuA.

SBieHUE ICKTPOMArHUTHON MHIYKIMH. [10TOK BekTopa MarHuTHON nHAykuuu. DJ1C uHAyKIUY.
3aKkoH 3ekTpoMaruuTHo nHaykuun @apanes. Buxpesoe anektpuueckoe nosne. Toku Dyko.

O/C unaykiuu B MPpOBOJHUKE, ABHKYIIIEMCS] B OTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

I/IHILyKTI/IBHOCTb. KaTYHIKa WHAYKTUBHOCTHU B LECIHU IMOCTOAHHOI'O TOKA. SIBnenue CaMOMHIAYKIIHUH.
OC camouHyKIIHH.

9HCpFI/I$I MAarauMTHOI'O ITOJId KaTYIIKKU C TOKOM.

DIEeKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOILECChl: HWHAYKIIMOHHAA TII€4b, COJIEHOM],
3a1uTa OT JJICKTpU3alun TEI IMPU NBUKCHUU B MalrHUTHOM I10J1€ 3emin.

Hemoncmpayuu.

Habnroenvie siBieHMs 21€KTPOMAarHUTHOW MHITYKIIUH.

HccnenoBanme 3aBucumoct I1C MHAYKIIUHA OT CKOPOCTH M3MEHEHUSI MAarHUTHOT'O TTOTOKA.

IIpaBuno Jlenna.

[Tamenne MarauTa B aIFOMHMHUEBOM (MEITHOM) TpyOe.

SIBiieHrE CAMOUHIYKIUH.

Uccnenosanune 3aBucumocts DJIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHHUS CHITBI TOKA B IICITH.

Yuenuueckuii 3xcnepumenm, nabopamophuie padomoi, NPAKMUKYM.

HccnenoBanue SBJIEHNS 3JIEKTPOMAarHUTHOW MHTyKIUH.

Onpenenenrie MHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanue sSBiIeHNS CAMOWHIYKIIUH.

Co6opka MoJeNH JISKTPOMAarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosie6anusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOEOAHMS.

lapmonnueckue konmebanua. KuHemaTwdeckoe W JUHAMHYECKOE OIMCAHHWE. DHEPTEeTHYECKOe
olvcaHue (3aKOH COXpaHEeHHWsS MEXaHWYecKOW »dHepruu). BBIBOI JIHHAMHYECKOTO  OMHCAHUA
TApPMOHHMYECKIX KONEOaHHH N3 UX SHEPTeTUIECKOr0 M KHHEMaTHIECKOTO OITMCaHUSI.

Ammmatyna u  (aza xomeGanuil. CBsA3b aMIUTUTYABl KONeOAaHWH WCXOMHOW BETUYHHBI C
aMIUTATyJaMH KoJieOaHui e€ CKOPOCTH U yCKOPEHUSI.

Ilepmonm m wactora koneOammit. Ilepmom MambIX CBOOOTHBIX KOJCOAHWH MaTEMaTHIECKOTO
MasTHUKA. [leprox cBOOOAHBIX KOIEOaHM MIPYKIHHOTO MAasSTHUKA.

[lonsatne o 3aryxatommx KoneOaHusIX. BbHyXneHHble KonebaHus. Pesonanc. PesonancHas
KpuBas. BriusiHUe 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOH. ABTOKOJICOAHMS.

TexHudyeckne yCTpOWCTBA W  TEXHOJOTMYECKHWE TIPOIECCHl: METPOHOM, 4Yachl, Kadelw,
MY3BIKaIIbHBIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KonedaTeIbHOTO ABMKEHUS.

HaGumroienrie He3aBUCHMOCTH TIEpHOa MaJTBIX KOJIeOaHUH TPy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanne 3aTyxammux KoleOaHWHW W 3aBUCHUMOCTH TIepHoja CBOOOMHBIX KojeOaHWH OT
COIIPOTHUBJICHUS.

UccnenoBanne xonebaHWi Tpy3a Ha MACCHBHOW TpPYyKWHE C TIeIbl0  (HOPMUPOBAHUS
MIPEJCTAaBIIEHUH 00 HJIeaIbHOW MOJIENN MPYKIUHHOTO MasSTHUKA.

3aKOH COXpaHEHUs YHEPTUU NP KoJIeOaHUIX rpy3a Ha MPYKHUHE.

HccnenoBanne BHIHYXICHHBIX KOJIEOaHMIA.

HaGmonenue pesonanca.



Yuenuueckuii 3xcnepumenm, nabopamopnie padbomoi, npaKmuxym.

Nzmepenne neprona cBOOOTHBIX KOIEOAHUN HUTSIHOTO M MPYKHHHOTO MasiTHUKOB.

N3ydenune 3akOHOB JABMXKCHUS Tejla B XOJIE KoJeOaHU Ha YIPyroM MmoaBece.

Wzydenune NBMKEHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanne yObIBaHUS aMIUIATY/IbI 3aTYXAOIIUX KOJICOaHMIMA,

HccnenoBanne BIHYXKICHHBIX KOJICOaHMI.

Tema 2. Inexkmpomaznumnole Konebanus.

Konebatenpubiii  KOHTYp. CBOOOAHBIC  3JICKTPOMArHUTHBIC  KOJCOAHUS B HJICAILHOM
kosebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILUTUTYABI 3apsja KOHJCHCATOPA C aMILUIATYIOU
CHJIBI TOKa B KOJI€0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B HJICAJIbHOM KOJICOATEIbHOM KOHTYpE.

3aTyxaromme JIeKTPOMarHuTHEIE KojieOanusl. BeIHY)IeHHbBIE 3JIEKTPOMArHUTHEIE KOJICOaHUSI.

ITepemennsIii Tok. MOIIHOCTH MIEPEMEHHOT'0 TOKA. AMIUTUTYIHOE U JCUCTBYIOIIEE 3HAUCHUE CUITBI
TOKa ¥ HAIPSDKEHUS TIPU Pa3JInIHON (popMe 3aBUCHMOCTH MIEPEMEHHOT0 TOKA OT BPEMEHHU.

CunyconanpHbIN TepeMEHHBIN TOK. Pe3ncTop, KoHAeHCATOp M KaTYyIIKa WHAYKTHBHOCTU B IIEMU
CHUHYCOUJATHFHOTO TTEPEMEHHOr0 ToKa. Pe3oHaHc TOKoB. Pe3onaHc HanmpsKeHUH.

Wneansusriii Tpanchopmatop. [IponsBoacTBo, epenava u moTpedieHue dIeKTPUIECKOH SHEPTHH.

OKOJIOTHYECKWE PHCKH TIPH TPOU3BOIACTBE JJICKTPOdHEpruu. KylbTypa HCIIONB30BaHUS
3JIEKTPOIHEPTUHU B TTOBCETHEBHON KU3HM.

TexHudeckre yCTPOWCTBA M TEXHOJIOTHYECKHE TIPOIIECCHI: AIEKTPHYECKHA 3BOHOK, TEHEPaTOp
TIEPEMEHHOT0 TOKA, JIMHUH JISKTpoIiepeaady.

Hemoncmpayuu.

CB0OOIHBIC 3JIEKTPOMATHATHEIE KOJICOaHUSI.

3aBHCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT HHIYKTUBHOCTH M EMKOCTH KOHTYpa.

OcruutorpaMMbl JICKTPOMAarHUTHBIX KOJIEOaHMMA.

I'erepaTop He3aTyXaroNMX ICKTPOMArHUTHBIX KOJICOaHUH.

Mogenb 3IeKTpOMarHUTHOTO TeHepaTopa.

BreiHyxaeHHbIe CHHYCOHIATbHBIE KOJIeOaHusI.

Pesucrop, xaTymka WHIYKTUBHOCTH W KOHAEHCATOP B LIEMH IIEPEMEHHOTO TOKA.

Pesonanc mnpm mocIemOBaTEIbHOM COEIUHEHHH pE3UCTOpa, KATYIIKH WHIYKTHBHOCTH U
KOHJIEHCATOopa.

YerpolicTBO M IPHHIIMIT ISHCTBHUS TpaHCchopMaTopa.

Mogenb JUHUH 3IEeKTpoIepenayn.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

Wzydenune TpanchopmaTopa.

HccnenoBanne mepeMeHHOr0 TOKa Yepe3 MOCIeA0BATENEHO COSMHEHHbBIE KOHIEHCATOp, KATYIIKY
U PE3UCTOP.

HaGumoienrie a1eKTpOMarHUTHOTO PE30HAHCA.

Uccnenoanne paboThl HCTOYHIKOB CBETA B IIETH MTEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHBLE 0IHBL.

MexaHndeckre BOJHBI, YCIOBUS WX pacrpocTpaHenus. [lomepeuHble W TPOAOIBHBIE BOJHEIL.
[lepron, ckopocTh pacrpocTpaHeHHs W AjguHa BONMHBL. (CBOICTBA MEXaHMYECKUX BOJH: OTPaKEHHUE,
MpenoMIIeHre, MHTepPEPEHITUS 1 TUPPAKIIHSL

3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[lIymoBOe 3arps3HEeHNE OKPYKAOIIEH CPEIIbI.

ONEeKTPOMAarHUTHBIE BOJHBI. YCIIOBUS W3JIy4EHHUS OJIIEKTPOMATHUTHBIX BONH. B3anmHas
OpHEHTAaIUS BEKTOPOB B 3JICKTPOMArHUTHOH BOJHE.

CBOICTBa AIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, PEIOMIICHUE, MTOJIIpU3aIus, HHTephepeHI U

T PAKITHSL.



[Ikama 31eKTPOMarHUTHBIX BOJH. [[pUMEHEHNE 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[Ipunnmne! paarocBs3u U TeneBuieHus. Pagunonokanus.

ONEeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpepl.

TexHuuecknue ycTpoiicTBa M IPaKTHYECKOE NMPUMEHEHME: MY3bIKaJbHbIE MHCTPYMEHTHI, pajaap,
paanonpuéMHHEK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neus, ynbTpa3ByKkoBasi JUarHOCTUKA B TEXHUKE U
MEIUIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U PaCIPOCTPAHCHUE MOMEPEYHBIX U MPOOIBHBIX BOJIH.

Konebmromeecst Teno kak UCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOHC63HHI>'I.

H36JHOILCHI/IG OTpaXCHUA U MPECIIOMJIICHUA MCXaHNUYCCKUX BOJIH.

Habmronenue nnrepdepeHny u Juppakiiuy MEXaHHUECKUX BOJH.

AKyCTHUYECKUH pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IprMeHEeHHE.

Ha0uroieHue CBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/ION M YaCTOTON KOJICOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakKeHHE, IMpENOMIICHHE, MOIsIpu3aus,
nrdpakist, UHTEpEp SHITHS.

OOHapyxeHre HHHPAKPACHOTO U YIbTPadHUOICTOBOIO U3TyUCHHM.

Yuenuueckuii 3xcnepumenm, nabopamophuie padomoi, NPAKMUKYM.

N3yuyenue napamMeTrpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacipocTpaHeHUs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsimonuHeliHOE paclpocTpaHEHUE CBETa B OJHOPOAHON cpene. JIyu cBera. ToueuHbli HCTOUHUK
CBeTa.

OTpakeHHE cBeTa. 3aKOHBI OTpakeHHWs cBera. IlocTpoeHme M300pakeHUH B IUIOCKOM 3epKalie.
Cdeprueckue 3epkara.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHUS CBeTa. AOCONIOTHBIA ITOKa3aTeNb IMPETOMIICHHS.
OTHOCUTENBHBIA TOKa3aTeNb MpenomieHus. [[ocTOSHCTBO 4acTOThI CBeTa W COOTHOIIECHHE JUIMH BOIH
MIPH TIEPEX0]I€ MOHOXPOMATHYECKOT'O CBETA Yepe3 IPaHuIly pa3zerna IBYX ONTHYECKUX Cpel.

Xon mydeit B mpusme. Jucnepcust cBeta. CIOXHEIA cocTaB Oenoro ceera. LIBer.

ITonHoe BHyTpeHHEe oTpaxkeHue. IIpeaenbHblil yroj NOJIHOrO BHYTPEHHETO OTPAXKEHUSI.

Cobupatommue u paccenBaronme JHH3bL. ToHKas mrH3a. POKYCHOE PacCTOSHUE U ONTHYECKast Chia
TOHKOW JIMH3BL. 3aBUCHMOCTHh (JOKYCHOT'O PACCTOSIHHSI TOHKOW cheprudecKod JMH3BI OT €€ TeOMEeTpUr U
OTHOCHTEIHHOTO TIOKA3aTeNsl MPETOMIIECHHSI.

dopMyJia TOHKOW JIMH3BL. Y BEIHUYEHUE, JABAEMOE JIMH3O0MU.

Xon my4a, MPOMICAIIECrO JMH3Y TOJ MPOWU3BONBHBEIM YIJIOM K €€ TJIaBHOHW ONTHYECKOW OCH.
[TocTtpoenne n300paXkeHWt TOYKKM M OTpe3Ka MPSMOW B COOMPAIONIMX M PACCEHBAIOIINX JIMH3aX U HX
CUCTEeMax.

OnTudaeckue mpuOopel. Pa3pemraromas ciocoOHOCTE. 171a3 kak onTu4eckas CUCTeMa.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomuoBas ontuka. UaTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAONOICHHS
MaKCUMyMOB W MHUHHUMYMOB B HHTEp(EpEeHIHMOHHONW KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHUKOB.
[Tpumeps! KIaccuueckuX WHTEPHEPEHITMOHHBIX CXEM.

Hudpaxmus ceera. [Audpaknnonnas peni€rka. Y clioBiue HaOOEHHUS TJIABHBIX MaKCUMYMOB IIPH
MaJIeHU MOHOXPOMATHIECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Nonspu3arus cBera.

TexHu4eckrne yCTpOWCTBa M TEXHOJIOTMUYECKUE TMPOIECChl: OYKH, JIyTa, MepucKomn, (oToarmapar,
MHUKpPOCKOI, TPOEKIUOHHBIN ammapaT, MPOCBETJIIEHUE ONTHKH, BOJIOKOHHAs ONTHKA, IU(PPAKIHOHHAS
peérka.

emoncmpayuu.



3aKOHBI OTPaKEHUsI CBETA.

HccnenoBanne npenoMieHus CBETa.

Habnronenue monHoro BHyTpeHHEro oTpa)xxeHusi. Moens CBeTOBO/A.

HccnenoBanue xofa CBETOBBIX MMyYKOB Yepe3 MIIOCKONapauIebHYIO TUIACTHHY U IIPU3MY.

HUccnenoBanue cBoiicTB N300pakeHHUH B JTMH3aX.

Monenu MUKpOCKOIa, TelecKorna.

HaGironenue naTepdepeHIIny CBETa.

HabntoneHne BETOB TOHKUX TIEHOK.

HaGmonenue nudpakiuu cBera.

Uzyuenne nuppakimOHHON PEIIETKH.

Habnronenue auppakimOHHOTO CIIEKTpA.

HaGuroieHue qucnepcuu cBeTa.

HaGuroieHue nosisipu3aliiy cBeTa.

[IpumMeneHue MOISPOUIOB JJIs1 H3YUCHHSI MEXaHHMUECKUX HAIPSDKEHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomoi, npAKMUKyM.

N3mepenne nokaszaTess MPENOMIIEHHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (hOKYCHOT'O PACCTOSIHUS OT BelllecTBa (Ha MPUMEPE KUIKUX JTHH3).

N3mepenne (OKyCHOTO pacCTOSTHUS paCCEUBAIOIINX JIMH3.

[Mony4enue n300paXkeHUs: B CHCTEME U3 TIOCKOTI'0 3epKalia v JINH3BL.

[Mony4enue n300paXkeHUs: B CHCTEME U3 JIBYX JIUH3.

KoncrpynpoBaHue TeeCKOMMYECKHX CUCTEM.

Habnronenue nudpaximu, nHTEpPEPEHIIUN U TIOISIPU3AINHN CBETA.

Wzyuenne nonspu3amnuu cBera, OTPaXEHHOTO OT MMOBEPXHOCTH JTUIIEKTPHKA.

Nzydenne nHTEpPEpEHITNN Ta3€PHOTO U3ITyYEHHS Ha JBYX IIENIX.

Hab6monenme mucmepcum.

Habnronenvie u ucciienoBanne TUGpaKkIuOHHOTO CIIEKTpa.

M3Mepenue JIuHbI CBETOBOM BOJHBI.

[Tomydenue criekTpa U3TYUICHHs CBETOAMOIA TTPU TIOMOIIN TU(PAKIINOHHON PEIIETKHA.

Pa3nen 6. OcHOBBI clieNMAILHONH T€OPUHM OTHOCUTETbHOCTH.

I'paHuuBl NPUMEHUMOCTH KJIACCHMYECKOM MexaHukd. llocTynmaTel coequaibHOW — TEOpUH
OTHOCHUTEIHHOCTH.

IIpocTpancTBeHHO-BpeMeHHONH HWHTepBan. IlpeoOpazoBanus JlopeHma. YciaoBue NPUIMHHOCTH.
OTHOCUTENBFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKPAICHHE UTHHEI.

DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b Macchl ¢ HEPTHEN U UMITYJIbCOM PENSTUBHUCTCKON YaCTUIBL. DHEPTHS TTOKOSI.

TexHUYeCKrEe yCTPOMCTBA M TEXHOJIOTHYECKUE TTPOIECCHI: CITyTHUKOBBIE MMPUEMHHKH, YCKOPUTETN
3apsHKEHHBIX YaCTHII.

Y4eHnYecKuil SKCIIEPUMEHT, J1a00paTOpHbIe PabOThI, MPAKTHKYM.

Onpenenenrie WMIYJIbca W DJHEPTUU PEIATHBUCTCKUX dYacTull (o QoTorpadusM TpekoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM IIOJIE).

Paszpen 7. KBanToBasi pusuka.

Tema 1. KopnycKynaphno-601n0860ii 0yanusm.

PaBHOBecHOE TemmoBoe W3MydeHHE (M3MydeHHe aOCONIOTHO YEPHOTO Tena). 3aKOH CMENIEHHS
Buna. I'unoresa Ilnanka o kBaHTax.

@®otoHbl. DHEPTHUs U UMITYJIbC (DOTOHA.

®ororddexr. Ompitet A. I'. CroneroBa. 3akonsl (orospdekxra. YpaBHeHue DWUHINTEHHA IS
dhoroaddexra. «Kpacnas rpanuna» porodrddexra.

HaBnenue cBera (B YaCTHOCTH, JaBJEHHWE CBeTa Ha aOCOJIIOTHO MOTJIOMIAIOUIYI0 U aOCONOTHO
oTpaxaromryio nosepxuocts). Onwitel I1. H. Jlebenena.



BonHogeie cBoiicTBa yactui. Bomuel ne bpotins. JlmiHa BomHBI ne bpoitis u pa3mepsl obnactu
JIOKaJIM3aluy ABWXKYIIeics yacTuipl. KopmycKkynsapHO-BOMHOBOH AyanusM. Jludpakius 3JeKTpPOHOB Ha
KpHUCTaJlIax.

Crennduka nzmepenuit B Mukpomupe. CooTHomeHHs HeonpenenéHnoctel [ eiizendepra.

Texuuueckue yCTpoWcCTBA M TEXHOJNOTHMUYECKHE TMPOLECCHl: CHEKTPOMETP, (OTOIIIEMEHT,
(doTogaTUNK, TyHHENBHBIH MUKPOCKOI, COTHEYHAsI OaTapesi, CBETOANO/I.

Hemoncmpayuu.

®doTto3¢h ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.

UccnenoBanue 3akoHOB BHeMHero (poToddexra.

UccnenoBanne 3aBUCHMOCTH COIPOTHBIIEHUS TTOTYIPOBOTHUKOB OT OCBEIIEHHOCTH.

Cgeroaunop.

Conneunas OGartapest.

Yuenuueckuii axcnepumenm, nabopamopnuie padomoi, npAKMUKyMm.

UccnenoBanue poropesucropa.

Namepenne nocrosuHoM [Inanka Ha ocHOBe uccaenoBanus potodddhekra.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pe3 CBETOUOJ OT HANpPSKEHHUS.

Tema 2. @uzuxa amoma.

OnbITHI 10 UCCIIEA0BAHUIO CTpOeHUs atoMa. [lnanerapuas Mozaeins atoma Pesepdopaa.

IToctynater bopa. M3nydenune u mormomeHne (HOTOHOB MPHU TEPEXO0Je aToMa C OJHOTO YPOBHS
SHEPrUHU Ha ApYyroi.

Buner criextpoB. CriekTp ypoBHEW SHEPTHH aTOMa BOIOPO/IA.

CroHTaHHOE ¥ BRIHY)KJICHHOE H3JIy4IeHHE cBera. Jlazep.

TexHu4eckne ycTpOHCTBA M TEXHOJIOTHYECKHE MPOIECCHI: CIEKTPAIBHBIA aHaINU3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBII KOMIIBIOTED.

Hemoncmpayuu.

Mopnens ombita Pesepdopra.

Habmonenne muHeHYaThIX CIICKTPOB.

YcTpoiicTBO U JIeHCTBHE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Onpeznenenrie JUIMHBI BOJTHBI JIA3EPHOT O H3ITYUEHUSI.

Yuenuueckuii 3xcnepumenm, nabopamophsie pabomol, NPAKMUKYM.

Habmonenmne muHeHIaTOro CriekTpa.

HccnenoBanue CHEKTpa Pa3peKEHHOrO aTOMapHOrO BOJOPOAA W H3MEPEHUE IOCTOSHHOM
Punbepra.

Tema 3. Quzuka amomnozo A0pa u INemMeHMaAPHbIX YACUY,.

Hyxutonnas mozpens siapa I eitsenbepra—lBanenko. 3apsin sapa. MaccoBoe dncio siapa. M30Torbl.

PammoaktuBHOCTE. Anb(a-pacman. ONEKTpOHHBI ¥ TIO3UTPOHHBIA OeTa-pacmaa. [amma-
U3IIy4YCHHE.

3akOH pPAaJMOAKTUBHOrO pacmaza. PaauoakTuBHble uU30Tombl B mpupoxpe. CBoiicTBa
MOHHM3UPYIOIIEr0 M3NydeHns. BiusHue paaroakTUBHOCTH Ha JKHMBBIE OpraHW3MBL. EcTecTBeHHBIN (oH
u3ny4deHus. JJosumerpus.

DHeprus CBs3W HYKIIOHOB B siape. SlnepHbie cuibl. JledekT Macchl sapa.

SAnepupie peaknuu. JleneHune u cuHTe3 snep. SnmepHele peakTopsl. lIpobiemsl yrpaBisieMoro
TEPMOSIEPHOr0 CUHTE3a. DKOJIOTMUECKUE aCTIEKThl PA3BUTHSI SIEPHON YHEPTETUKH.

Mertonbl perucTpalyy U UCCIEI0BAHUA SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaldbHble B3auMoaeicTBus. bapuonsl, Me30HB U JjentoHsl. llpeacraBneHue o
CrannaptHoi Mozenu. KBapK-TriiroOHHAsi MOZJEb aIJpOHOB.

®uzuka 3a npeaenamu CtangaptHoil mogenu. TémHas maTepus U TEMHas SHEPTHUsL.

EnuncTBO Qusnueckoii KapTUHBI MUpa.

TexHudeckne ycTpolcTBa 1 TEXHOJIOIMUYECKUE TIPOIECCHL: JO3UMETp, kKamepa BunbcoHa, saepHbIi
peaKkTop, TEpMOSACPHBIN peakTop, aTOMHasi 00MOa, MarHUTHO-PE30HAHCHAs TOMOrpadusi.



Yuenuueckuii 3xcnepumenm, nabopamopnuvie pabomel, npaKmuxym.

UccnenoBanue TpekoB yacTull (10 FTOTOBBIM (oTOrpadpusim).

UccnenoBanue paanoakTUBHOTO (JOHA ¢ HCIOIB30BAHHEM JIO3UMETPA.

Uzyuenune noraomieHus 0era-4acTyIl aTIOMUHHEM.

Paznen 8. DieMeHTHI aCTPOHOMUM M ACTPOPU3UKH.

Oranbel pa3BUTHS acTpoHoMHH. [IpuknagHOe W MHPOBO33pEHUECKOE 3HAu€HHE aCTPOHOMUH.
[TpumeHnMOCTH 3aKOHOB (DU3HKH /7151 OOBSICHEHHS TPUPOIBI KOCMUYECKHX 0OBEKTOB.

MCTOILI)I ACTPOHOMUYCCKUX I/ICCJ]CI[OB&HI/II‘/'I. COBpCMeHHI)Ie OIITUYCCKHEC TCIICCKOIIBI,
pasnoTENeCcKOIbl, BHEATMOC(EpPHAs aCTPOHOMHUSI.

Bun 38é31H0r0 HeOa. Co3Be3aus, ipKue 3BE3/IbI, IUIAHEThI, UX BUIUMOE JIBHIKCHHE.

ConHedHas cucteMa.

Comnrie. Comaednast akTUBHOCTb. Mcrounuk sHeprun ComHIa U 3BE3.

3BE3BI, WX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPaNIbHBIA KIACC — CBETHUMOCTHY.
3BE3ABI TJIABHOM IOCIENOBATENFHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTB» Ui 3BE3] TJIaBHOM
nocuenoBaTenbHOCTH. BHyTpenHee crpoenue 38€31. CoBpeMeHHbIE MPEACTABICHHS O MPOUCXOXKIECHUHU U
sBomonny ConHIa 1 3BE311. DTambl )KU3HU 3BE3I.

Mneunsrit [Iyts — nHama [amaktwuka. [lonokenwe u aBuxenue Comnrna B [amaktuke. Turb
TaJIaKTHK. PaZII/IOFaHaKTI/IKI/I 1 KBa3aphbl. I‘IépHI)Ie ABIPEBI B AApax raJJakTHuK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa66ma. Pazoeranue ramaktuk. Teopusi Bombiioro
B3pbIBA. PEMKTOBOE H3ITydeHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnplie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue naonrwoenus.

HaGmonenust 3B&3mHOro HeOa HEBOOPYKEHHBIM TIJIA30M C HCIIOIB30BAaHUEM KOMITBIOTEPHBIX
MPHUIOKEHUH JIJISI ONPECTICHUs] TOJIOKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
cospe3anst CeBepHOTo MOMyIApHsI U IPKUE 3BE3BI.

Hab6monenus B Tenmeckon JIyHBI, TUTAHET, TYMAHHOCTEH ¥ 3BE3THBIX CKOTUICHHHM.

Du3uyecKuii MPaAaKTHKYM.

Crocobbl m3MepeHus: (PU3NYCCKUX BEIWYWMH C HCIOJIB30BAHMEM AaHAJIOTOBBIX W IHQPOBBIX
W3MEPUTEIHHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHTEIBHBIE
MIOTPENTHOCTH M3MepeHuil Gpr3ndecknx BenuanH. OTeHKa TPaHuUI] ITOTPEITHOCTEH.

[IpoBenenrne KOCBEHHBIX HW3MEPEHHM, WCCIICAOBAHUI 3aBHCHMOCTEH (HU3WYECKUX BEIHYHH,
MPOBEpKa TMPEIOKEHHBIX THUIOTe3 (BBIOOP W3 pPabOT, OMHCAHHBIX B TEMATHYECKHX pasenax
«YUeHUYECKHI YKCIIEPHUMEHT, 1a00paTOpHBIC PA0OTHI, IPAKTHKYM).

O0o0u1aronIee MOBTOPEHHE.

O06o0mmenre W cucTeMaTH3alMs COAep KaHWs pa3AenoB Kypca «Mexanwmkay, «MorekynspHas
¢M3uKa W TepMOIMHAMUKAY», «IIeKTpoauHamuKkay, «Komebanus u BOITHBDY, «OCHOBBI CIENHATBEHON
TEOPHUH OTHOCUTEIHHOCTHY, «KBaHTOBas (hnszmkay, « IMeMEHTH aCTPOHOMHH U aCTPOOU3HKIY.

Ponb ¢u3uku M acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTWYECKOW, COIHMAIBLHOW M ATHYECKON
cdepax IesTEIbHOCTH YelI0BeKa, POllb U MECTO (PM3UKU U aCTPOHOMUH B COBPEMEHHOW HAyJYHOU KapTHHE
MHpa, 3Ha4YEeHUE OMUCATEIHHON, CHCTEMATH3NPYIOIIeH, OOBICHUTENFHON W MPOrHOCTUYECKOH (PyHKITUH
(m3mueckoil TeopuH, poib (UINYECKON Teopud B (OPMHUPOBAHHWM TMIPEICTABICHUN O (HhHU3HUECKOH
KapTUHE MUpPa, MECTO (PU3NUECKON KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEJCTABIIEHUH O IPUPOJIE.

MexnpeaMeTHbie CBSI3U.

Wzydenne kypca ¢usmkn yriyOnéHHOro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C YUETOM
coJiepKaTeTbHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMHd MaTeMaTHKH, OWOJOTHH, XUMHUH, reorpaduud u
TEXHOJIOTHH.

Mesicnpeomemmnvie nOHAMUA, C6AZAHHBIE C U3YUEHUECM MEMO006 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4yHbl (akr, THnOTe3a, (u3MUecKas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, JKCIIEPHUMEHT,



MOJIETIMPOBAaHNE, MOJENb, U3MEPEHHE, TOIPEIIHOCTH U3MEPEHUH, U3MepUTENbHbIE TPUOOPHI, HUPpPOBas
nabopaTopusi.

Mamemamuxka: penieHue CUCTEMBI ypaBHeHUH. TpuroHomerpuyeckue (GyHKIUU: CHHYC, KOCHHYC,
TAaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpH M MX MPOEKUUH HA OCH
KOOpIMHAT, CJIOXKEHHE BEKTOpoB. IIpom3BomHbie »sneMeHTapHbIX (yHkumid. [lpusnaku mnogobus
TPEYTOJIBHHUKOB, ONpe/esIeHHE TUIOLIA U IOCKUX QUTyp 1 00bEMa Terl.

Buonozun: snexrpudeckue SBICHUS B JKUBOW IPHPONE, KoJeOaTenbHbIE IBMKCHHS B >KUBOU
MPHUPOAE, PKOJOTHUECKUE PUCKU IMIPH MPOU3BOJICTBE DIIEKTPOIHEPTHHU, JJICKTPOMATHUTHOE 3arps3HEHHE
OKpY’)KalollleH Cpenbl, YJIbTPa3ByKOBas JUArHOCTUKA B MEAULMHE, ONTUYECKUE SBIECHHUS B JKHUBOU
MpHUpoJe.

Xumusn. CTpOGHHE aTOMOB W MOJIEKYJ, KPUCTaNTMYECKasi CTPYKTypa TBEPABIX TEN, MEXaHH3MBI
00pa3oBaHuUsl KPUCTAJUTMIESCKON PEUIETKH, CIIEKTPAILHBIN aHAIHN3.

Teocpagpusa: marHuTHBIE TONIOCA 3EMIIM, 3aJIKM MArHMTHBIX pPyA, (POToCchEMKAa 3eMHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozusn: NPUMEHEHHUE MTOCTOSHHBIX MAarHUTOB, YJICKTPOMArHUTOB, 3JIEKTPOJBUTATE b SIKOOH,
TeHepaTop MepeMEHHOro TOKa, MHAYKIIMOHHAS 11e4b, JIMHUW dJIEKTpoIlepeaay, SJIeKTPOIBUTaTelNb, pajap,
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[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATBI

JJMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHHS ydeOHoro mpeamera «®Du3ukay MOKHBI OTpaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYAOIIUXCsI PYKOBOJACTBOBATHCS C(DOPMUPOBAHHOM BHYTPEHHEH MO3UITUEH
JUYHOCTH, CHUCTEMOH  I[IEHHOCTHBIX  OpHEHTAlWH, TO3UTHUBHBIX  BHYTPEHHUX  yOEXKICHHIA,
COOTBETCTBYIOIIUX TPAJAWIMOHHBIM LEHHOCTSIM POCCUHCKOT0 OOILIeCTBA, pAaCIIMpPEHUE >XU3HEHHOTO
OIbITa W OIBITa JEATENbHOCTH B TMPOLECCe pealn3allid OCHOBHBIX HANpaBIeHUH BOCIUTATEIbHON
NesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

rPa’kIaHCKOT0 BOCIIUTAHMSA:
e c(hopMHPOBAHHOCTH TPAKIAHCKON MO3HMIIMU 00YYaIONIErocsi KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJleHa POCCHHCKOTO O0IIEeCTBa;
® TIPUHATHE TPATUIMOHHBIX OOIIEYENIOBEYECKUX TyMAaHHCTHYECKUX U JIEMOKPATHYECKHUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO [IESITEIBHOCTh B HHTEpECaX TPaXKIaHCKOTO OOIECTBa,

y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTENbHON OpraHu3aIug;

® yMCHHUE B3aHMOJICHCTBOBAThH C COMAIBHBIMA HHCTHTYTAMH B COOTBETCTBHH C WX (PYHKIUSIMH

Y Ha3HAYEHUEM;
® TOTOBHOCTb K TYMAaHUTapHON U BOJIOHTEPCKON JAESITEIBHOCTH.
NaTPUOTHYECKOT0 BOCTIMTAHHUSA:
e c(hopMHPOBAHHOCTH POCCHICKOM TPaKTaHCKOW HICHTUIHOCTH, TATPUOTH3MA;
® [IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUMCKUX YUEHBIX B
00acTy GU3WKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e  c(hOopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITUUECKOTO TIOBEIECHMUS;
e CIOCOOHOCTH OLICHMBATh CUTYAallMIO M NPUHUMAaTh OCO3HAHHBIEC PEIEHMS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI M ICHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YIEHOT0;
®  OCO3HAaHME JITYHOTO BKJIaJa B IOCTPOEHUE YCTOWIMBOIO OyIyIIEro.
3CTeTUYECKOI0 BOCIIUTAHUS:
® OSCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYasl 3CTETUKY HAy4HOTO TBOPYECTBA, MPHUCYLIETO
(hn3mueckoi HayKe.
TPY10BOI'0 BOCIIMTAHMSA:
® HHTEpec K pa3Nnu4HbIM cepaM npodheccCuoHaTbHON AESTENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(M3UKONH W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp Oymymied mnpodeccruut u
peaIr30BEIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBL;

® TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHIO M €aMOOOpa30BaHHUIO B 00OMacTh (pu3WKU Ha

MPOTSKEHNUH BCEH JKU3HU.
3K0JIOTUYECKOr0 BOCIIMTAHMS

e c(hOpMHPOBAHHOCTh OKOJIOIMYECKOM KYyJIBTYpHI, OCO3HaHHME TIJIO0AIBHOIO  Xapakrepa

9KOJIOTHUYECKHUX po0IIeM;

® [IJJAHUPOBAHME U OCYIIECTBIICHHE JNEHCTBUHA B OKPY)KalOLIEH cpene Ha OCHOBE 3HAHMS Lieyeit

YCTOWYHMBOTO pa3BUTHS YEIOBEUECTBA;
®  paclIMpeHHe OIBITA JIEATEIbHOCTH SKOJOTMYEeCKOM HarpaBIeHHOCTH Ha OCHOBE MMEROLIMXCS
3HaHWUU TI0 (hU3HKe.
HEHHOCTH HAYYHOT0 MO3HAHUS |
e c(hopMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
($u3nvecKoi HayKH;



OCO3HAaHHUC IICHHOCTHU Hay‘-lHOfI ACATCIIBHOCTU, TOTOBHOCTb B MPOLCCCC HIYUYCHUSA (1)I/I3I/IKI/I
OCYHICCTBJIATH MMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIBHOCTE UHANBUAYAJIBHO U B T'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTesibHbIE YHHBEpPcAJIbHbIE YUeOHbIE JelicTBUS
ba3oBble JJornueckne aeMcTBHUS:

CaMoCTOATENFHO (QOpMYNIHMpOBaTh W aKTyallM3UpOBaTh MpolieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIATD eI ACATEIbHOCTH, 3a4aBaTh IAPAMETPbI U KPUTEPUH UX JOCTUKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;
pa3pabaThiBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YU4ETOM aHaNINM3a WMEIOIINXCS MaTepHalbHBIX H
HEMaTEpUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEITEIBHOCTb, OLICHUBATh COOTBETCTBHE pE3YJbTATOB LENSM,
OLICHMBATh PUCKU TIOCIENCTBUM IEATEIBHOCTH;

KOOPAWHHUPOBATh M BBIMOMHATH pabOTy B YCIOBHUSX pPEAJbHOIO, BHUPTYalIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIIICHHE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTeabCKHe JeHCTBUSA:

BJIAJACTH Haquoﬁ TCpMPIHOJ'IOFHCfI, KJIFOYEBBIMU ITOHATUAMHU U MCTOAaMU (bI/I?,I/IT-IeCKOI\/’I HAayKHU,
BJIAJIETh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIHCKOW M TPOEKTHOW JESITENFHOCTH B 00JacTH
(U3MKH, CITOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSATENLHOMY ITOMCKY METOJIOB PEIICHHS
3a1a4 GU3UUECKOT0 CONEpKAHUA, IPUMEHEHUIO PAa3IMUHBIX METOJIOB IIO3HAHUS;

BJIaJeTh BUJAMHU JEATENbHOCTH IO IIOJyYEHHIO HOBOI'O 3HAHMA, €ro HHTEpIpeTalui,
peoOpa3oBaHMI0 M TPHMEHEHHWIO B PAa3NNUYHBIX YYEOHBIX CHTYaIMsX, B TOM 4YHCIIE IPH
CO3/IaHUHU YYEOHBIX IPOCKTOB B 00JIACTH (DU3UKU;

BBISBJIATh IPUYMHHO-CIICICTBEHHBIE CBA3M M aKTYaJIU3UpPOBATh 3a/ady, BBIIBUIAaTh THUIIOTE3Y
e€ peleHHs, HaXOIUTh ApPryMEHTHl Ul [OKa3aTeJbCTBA CBOMX YTBEpPXKIEHMH, 3aJaBaTh
IapaMeTpsl U KPUTEPUU PEILICHHUS;

aHAJIU3UPOBATH MOIYUYEHHBIE B XO€ PELICHUS 3aa4l Pe3yIbTaThl, KPUTHUECKU OLEHHBAThH UX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMYNIHpOBaTH COOCTBEHHBIE 3aaud B 00pPA30BATEIBbHON AEATENBHOCTH, B TOM
Yrcie Ipu U3ydeHUH (pu3nKy;

JlaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh )KHU3HENEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JI1acTel;

BBIIBUT'aTh HOBBIE UJICH, IPEUIAraTh OPUTHHAIBHBIC IIOAXOABI U PEIICHMS;

CTaBUTh MPOOJIEMBI U 3a7a4H, AOMYCKAIOLINE aIbTEPHATHBHBIC PEILICHHS.

Pabora ¢ undgopmanueii:

BJIaJIeTh HABBIKAMU NONyYeHHs HHGOpMauuu (U3NUECKOro COAEPKaHUS M3 HCTOYHHMKOB
pasHBIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IIOMCK, aHAJIW3, CHCTEMAaTHU3alHI0 H
HUHTEpIpETalio HHPOPMALIUH PA3IMYHBIX BUJOB U (JOPM MpeacTaBiIeHuUs;

OLIEHUBATD JIOCTOBEPHOCTH MH(POPMALIUH;

HCIOJIB30BaTh CPEACTBA MH()OPMALMOHHBIX U KOMMYHHMKALMOHHBIX TEXHOJIOTHH B pELICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AlMOHHBIX 3a/ad C COONMIOAEHUEM TpeOoBaHMI
SPrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHUEHBI, PECYpCcOoCOepeKeH s, IPAaBOBBIX U 3THYECKUX
HOPM, HOPM HH(OPMAaIIMOHHOIN O€30MacHOCTH;



CO3JaBaTh TEKCTHI (PM3UUECKOrO COAEPIKAHUS B Pa3NMYHBIX (hopMmaTax ¢ yuéroM Ha3HaYeHUS
nHPOPMAIlUK W LENeBOH ayAWTOPHH, BbIOMpas ONTHMAaJbHYIO (OpMYy MpeACTaBICHUS U
BHU3YyaJIU3alHH.

KomMyHnKkaTHBHBIE YyHHBepcaibHbIe YueOHbIe 1eiiCTBHA:

OCYLIECTBIIATH OOIIEHHE HAa YPOKaX (PU3HMKU M BO BHE-YPOUHOH AESTEIbHOCTH;

pacmo3HaBaTh NPEINOCHUIKA KOH(MIUKTHBIX CUTYallui U CMSTYaTh KOHQJIUKTBL;

Pa3BEPHYTO U JJOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U HCIIOI30BATh MPEUMYILECTBA KOMAHIHON ¥ WHANBUIYaJIbHOH paboThI;

BHIOMpATh TEMAaTUKy M METOABl COBMECTHBIX NCHCTBHH ¢ y4éTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)kJIOro uiieHa KOJUIEKTHBA;

MIPUHUMATh LIETH COBMECTHOM AESITEeIbHOCTH, OPTaHW30BBIBATh M KOOPJAMHHPOBATH AEHCTBUS
o €€ JNOCTH)KEHHUIO: COCTaBJIAThH IIaH JEUCTBUM, paclpencisaTb pojld C YY4ETOM MHEHUH
YYaCTHUKOB, 00CYKJAaTh Pe3ylbTaThl COBMECTHOW PabOTHI;

OlICHUBATh Ka4eCTBO CBOETO BKJIAZa M KaXKJIOrO y4acTHHKA KOMaHJbl B OOIIUI pe3ynbTaT 1Mo
pa3paboTaHHBIM KPUTEPHSIM;

npe/yiaraTh HOBbIE TPOEKTHI, OIEHWBATh HJIEH C TO3UI[MH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETHYECKOE MOBEACHNE B PA3NIMYHBIX CHUTYAIUSIX, MMPOSBISATH
TBOPYECTBO ¥ BOOOpaKeHHE, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIE YHHBePcaJIbHbIE YUeOHbIE AeiCTBHS
Camoopranusanus:

CaMOCTOSITEILHO OCYILECTBIISITh TMO3HABATEIBHYIO JIGITEIBHOCTh B 00JacTH (QU3NKH W
ACTPOHOMHUH, BBISBIISITH TPOOJIEMBI, CTABUTHh U OPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATENBHO COCTAaBJISITh IUIAH pEIIEHUs PACYETHBIX W KadeCTBEHHBIX 3ajadv, IUTaH
BBITIOJIHEHUST TIPAKTHYECKOW pPabOThl C y4ETOM UMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEM M MPEANOUYTEHUM;

JIABATh OIIEHKY HOBBIM CHUTYaIlHsM;

pacmMpsTh paMK{ Y4eOHOT0 TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHI;

JIeNaTh OCO3HaHHBIA BBIOOP, ApTYMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPHOOPETEHHBIN OITBIT;

CHOCOOCTBOBATh (DOPMHUPOBAHHIO W TPOSBICHHUIO dPYIUIUN B 00MacTH (DU3WKH, MTOCTOSHHO
TIOBBIIIIATH CBOI 00pa3oBaTeIbHBINA M KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, AMOIUHOHAIbHBIA HHTEJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYallWsIM, BHOCHTb KOPPEKTHBBI B JAEITEIBHOCTb, OLICHUBATbH
COOTBETCTBHE PE3yJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMH I1O3HABATENFHON PE(IIEKCMH KaK OCO3HAHMS COBEpIIAEMBIX NEUCTBHM U
MBICITUTENBHBIX [TPOLIECCOB, UX PE3YIbTATOB M OCHOBAHUH;

HCIOJIB30BaTh MPUEMBI pepiIeKCHHU 111 OLIEHKU CUTYalllH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHIDKEHHUIO;

MPUHUMATh MOTHBBI M apIYMEHTBI IPYTUX [IPH aHAJIHM3€ PE3YJIbTaTOB JESITEIbHOCTH;
MPUHUMATH ce0sl, HOHUMasi CBOM HEJAOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX IIPH aHAJIM3E PE3YNIbTAaTOB AESTEIbHOCTH;
MIPU3HABAThH CBOE MPABO U MPABO JAPYTrUX Ha OIIMOKH.

B mnpouecce AOCTUIKCHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPOTpaMMbl I1O (1)I/I3I/IK€ AJIsL YPOBHA

cpenHero o0miero oOpa3oBaHUS y OOYYArOLIMXCSl COBEPLICHCTBYETCS AMOLMOHAIBHBIA WHTENJIEKT,
MpeAronararouyi copMUPOBAHHOCTS!



CaMOCO3HaHMsI, BKJIIOYAIOMIEr0 CIOCOOHOCTh MOHHMMATh CBOE SMOLMOHAIBLHOE COCTOSIHUE,
BUJCTh HANpaBJICHUS Pa3BUTUS COOCTBEHHOH SMOIMOHANBHON c(epbl, OBITH YBEpEHHBIM B
ceoe;

CaMOperyJIupoBaHus, BKIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCThH 32
CBOE MOBEJICHNE, CIIOCOOHOCTh aJIaITUPOBATHCS! K OIMOIMOHATIBHBIM H3MEHEHHUSIM U MPOSIBIIATH
TrUOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAllM¥, BKJIIOYAIONICH CTpeMJieHHe K JOCTIDKEHHIO WeTH W YCIEeXy,
ONTHUMH3M, HHUIINATUBHOCTD, YMEHHE IEHCTBOBATh, HCXO/IS M3 CBOMX BO3MOXKHOCTEIH;
OMIATUH, BKJIIOYAIONICH CIIOCOOHOCTh IMOHMMAaTh OMOIMOHAIBHOE COCTOSHUE JPYTUX,
YYUTBIBAaTh €r0 TPU  OCYHIECTBICHWH OOIIEHHS, CIHOCOOHOCTh K COUYYBCTBUIO U
CONEPEKUBAHUIO;

COIMANIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPaWBaTh OTHOUICHUS C JIPYTHMH
JOIEMU, 3a00TUTHCS, POSIBIISITH MHTEPEC U Pa3peniaTh KOH(IHUKTEL.

[NPEAMETHBIE PE3VYJIbTATHI

K koHiy obyuenus B 10 knacce npenMeTHbIe pe3yIbTaThl HA YIITyOIEHHOM YPOBHE JIOJKHBI OTPAXKATh
chOpMHUPOBAaHHOCTH Y OOYJAIOIINXCS YMEHHNA:

MOHUMATh POJTb (PH3UKH B IKOHOMHYECKOHN, TEXHOIOTHIECKOM, KOJIOTHYECKOH, COIIMaIbHOW U
ITHYECKOH cepax JeITeNbHOCTH YeloBeKa, POib U MECTO (PM3MKH B COBPEMEHHOH HaydHOMH
KapTHHE MHpa, 3HAYCHUE OIHCATENHHON, CHCTEeMaTH3UPYIOlIel, OOBSCHUTENLHOH U
MPOrHOCTHYECKOW (YHKIMH (U3NYCCKOH TEOPHH — MEXaHHMKH, MOJICKYJISpHOM (U3UKH H
TEPMOAUHAMHUKHU, POJIb (QU3NYCCKON Teopruu B (HOPMHUPOBAHUM MPEACTABICHUN O QU3NICCKOI
KapTHUHE MUPA;

pa3nuyath YCJIOBHS NPUMEHHUMOCTH Mojened (U3WYECKHUX Tel M IIPOIECCOB (SBICHUM):
MHEepUWajbHas CcHUCTeMa OTcuéra, aOCOMIOTHO TBEPAOE TENo, MarepuajbHas TOdYKa,
PaBHOYCKOPEHHOE JBW)KEHHE, CBOOOJHOE TMajeHne, abCoNOTHO yrpyras Jedopmarus,
abCONIOTHO YIpPyroe U aOCOMIOTHO HEYIPYroe CTONKHOBEHHS, MOENH Ta3a, JKUIAKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOT0) TeNla, WACANBbHBIM Tra3, TOYEYHBIA 3apsid, OIHOPOTHOE
AIEKTPUYECKOE T0JIE;

pasnu4aTe yciuoBUs (TpaHUIIBl, OOJIACTH) TMPUMEHHMOCTH (PU3MYECKHUX 3aKOHOB, MOHHWMATh
BceoOmmii xapakrep (pyHIaMEHTATFHBIX 3aKOHOB M OTPaHUYEHHOCThH MCITONB30BAHUS YaCTHBIX
3aKOHOB;

AHAM3UPOBATh M OOBACHATH MEXAHWYECKHE MPOIECCHl W SBJICHUS, UCIONB3ys OCHOBHBIC
TTOJIOKEHUSI M 3aKOHBI MEXAaHWKH (OTHOCHTEIIEHOCTh MEXaHHYECKOrO IBMXKEHUS, (OPMYIBI
KHHEMATUKH PaBHOYCKOPEHHOTO MBIDKEHUS, MpeoOpa3oBaHus lamwmies I CKOPOCTH H
TepeMeIIeHrs, 3aKoHbl HbI0TOHA, MPUHIMII OTHOCHTENBHOCTH | amnwes, 3aKOH BCEMHUPHOTO
TATOTEHHSI, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOH SHEPTHH, CBSI3b PabOTHI CHIIBI C
M3MEHEHNEM MEXaHW4YeCKOW OJHEpPruu, YCIOBHS paBHOBECHS TBEPAOrO Tena), MPH ITOM
WCIIONb30BaTh MATEMaTUYECKOE BHIPAYKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS MPHUMEHUMOCTH
(hm3MUecKuX 3aKOHOB: MpeoOpazoBaHUll [ammies, BTOPOTO W TPEThEro 3akoHOB HErOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCa U MEXaHUYECKON HEPTHH, 3aKOHA BCEMHPHOTO TATOTEHHS,
AHAM3UPOBATh W OOBSCHATH TEIUIOBBIE TMPOLECCHl W SIBIICHWsS], HWCIIONb3Ysl OCHOBHBIS
ronokeHuss MKT u 3aKOHBI MONEKYNSpHOM (M3UKH W TEPMOJWHAMUKU (CBS3b JABJICHUS
WJEeaTbHOT0 Ta3a CO CpegHell KWHETWYeCKOW HHEepPrued TeIuIOBOro JBWKEHUS U
KOHIIGHTpalel €ro MOJEKYyJ, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEAHEH KHHETHYECKOU
SHEepruell TEIUIOBOTO JBMJKEHUS €ro 4YacTHI, CBsS3b JABJIEHUSA HIEAJIbHOIO Traza ¢
KOHIIGHTpaleld MOJIEKYJl M €ro TeMIlepaTypol, ypaBHeHHe MenaeneeBa—Knanelipona,
MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHWS SHEPrHMM B TEIJIOBBIX Ipoleccax), MpH



3TOM  HCIIONB30BaTh  MAaTEMAaTHYeCKOE  BHIPDAKEHHE  3aKOHOB, YKa3blBaTh  YCJIOBHSA
MIpUMEHNMOCTH ypaBHeHMsI MenaeneeBa—Knamneiipona;

AHAJU3UPOBATh U OOBSCHATH JIEKTPUUYECKUE SBJICHUS, HCIONB3YS OCHOBHBIC MOJOXKECHUS U
3aKOHBI 3JIEKTPOJAWHAMHKH (3aKOH COXpaHEHHWs! SJIEKTPHUYECKOro 3apsina, 3akoH KymoHa,
MOTEHIUAIbHOCTD 3JEKTPOCTATUUECKOTO IMOJSA, NPUHIMI CYNEPNO3UIUN SIEKTPUUECKUX
TIOJICH, TIPU 3TOM YKa3bIBas YCJIOBUS MPUMEHHMOCTH 3akoHa KynoHa, a Takke MpakTHYeCKU
BaKHBIE COOTHOIIEHMS: 3akoHBI OMa I ydacTKa 1Ienv W JIJid 3aMKHyTOI\/II SJIGKTpH‘ICCKOfI
uernu, 3akoH J[xoymnsi—Jlenna, npasuina Kupxroda, 3axkonst @apajes s 37eKTpon3a);
OIIMCHIBATH (1)H3qucm/1e IMpoueCcCbl M ABJICHUA, HWCIIOJIb3yd BCIWYMUHBI: TICPEMCIICHUC,
CKOpOCTb, YCKOpEHHE, HMITYJIbC Tela M CHCTEMBI TeJl, CHJIa, MOMEHT CHJIbI, JaBJIEHHE,
NOoTCHUMAJIbHAsd SHEPIrusaA, KHHCTUYCCKAasd OSHEPrudA, MEXaHUYCCKasA OSHCPIH:d, pa60Ta CHIJIBI,
LIEHTPOCTPEMUTEIHHOE YCKOPEHHUE, CUJla TSKECTH, CUJla YIPYTrOCTH, CUJla TPEHHUS, MOIIHOCTb,
SHEPTusi B3aUMOJACUCTBHA Tena ¢ 3eMiéld BONM3KM e TOBEPXHOCTH, SHEPTUS YHPYrod
neopMalK MPYKUHBI, KOJIWYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMmIiepaTypa Tena, pabora B
TEpMOJAWHAMUKE, BHYTPEHHSSI SHEPTHs MAEaIbHOI0 OJHOATOMHOIO rasa, paboTa MAeaTbHOTo
rasa, OTHOCHTENbHAas BIaXHOCTh Bo3ayxa, KIIJ[ wumeanbHOro TEMJIOBOTO JBUTATENS;
JJIEKTPUYECKOe TI0Je, HANPsHKEHHOCTh JJIEKTPUUECKOro TOJs, HANMpPsDKEHHOCTh OIS
TOUCHUHOI'O 3apsAaia WM 3apsOKEHHOI'O Imapa B BaKyyME€ W B OUBJICKTPHUKE, IMOTCHLIHAJ
3JIEKTPOCTATHYECKOTO TIOJIs, Pa3HOCTh MOTEHIIMAJIOB, JJIEKTPOIABMKYIIAs CHJa, CHJIA TOKa,
HampspKeHHe, MOIIHOCTh TOKa, OJJIEKTpUYecKas EMKOCTh IIJIOCKOTO  KOHJEHcaTopa,
CONPOTUBJICHNE YydYacTKa IIeMM C TIOCIEAOBAaTENbHBIM M TapajulebHBIM COEANHEHUEM
PE3UCTOPOB, PHEPTHS FNEKTPUIECKOTO OIS KOHIEHCATOPA;

00BACHITE OCOOEHHOCTH IIPOTCKaHUMA (1)I/I3I/IT-IGCKI/IX SIBJICHUHM: MeXaHHYEeCKOe JABHXXCHHC,
TEIJIOBOE [IBMKEHHWE YaCTHI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE IBIKEHUE,
muddy3us, ucmapeHue, KHINeHWe ¢ KOHACHCAIWsS, IUIABIEHWE W KPUCTAJIH3AIHs,
HaIpaBlIeHHOCTh TEIUIONEpPEeNayn, J3JIEKTPU3AUS TeN, SKBUIIOTEHIIMAIBHOCTh IOBEPXHOCTH
3apsSHKEHHOTO MTPOBOIHUKA;

MIPOBOJUTEL HCCIENOBAHWE 3aBUCHUMOCTH ONHOM (DM3MYECKOW BEIMYWHBI OT JPYyrod ¢
HCTIOJIb30BAHUEM TPSIMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl MOMYYEHHOW 3aBUCHMOCTH (DM3WYECKHX BEIWYHH B BUJIE TPa(QUKOB C YIETOM
a0CONOTHBIX TIOTPEITHOCTEH N3MEPEHNM, AENaTh BRIBOJIBI 110 PE3yIbTaTaM NCCIICIOBAHNUS;
IIPOBOIUTH KOCBEHHBIE U3MEPEHHS (PM3MYECKUX BEIHYWH, IIPH STOM BEIOMPATH ONTHMAIIBHBIH
METOJl M3MEpPEHUs, OIECHUBATh aOCOJMIOTHBIE M OTHOCUTENBHBIE IMOTPENIHOCTH NPAMBIX W
KOCBEHHBIX U3MEPEHMUII;

MIPOBOIUTH OMBITHI TI0 TPOBEPKE MPEMIOKEHHON THIIOTE3bl: IUIAHUPOBATh AIKCHEPUMEHT,
COOMpAaTh HKCIIEPUMEHTATFHYIO YCTAaHOBKY, aHAJM3UPOBATH ITOydYEeHHBIC PE3YNbTATH U JIENATh
BBIBOJI O CTaTyCe MPEIOKEHHON TUITOTE3bI;

coOFOIaTh MpaBmiIa 0Ee30IMaCHOTO TPyJa MPH MPOBEACHUN HCCIEOBAHUN B paMKax ydeOHOro
JKCIIEPUMEHTa, MPAaKTHKyMa W Y4eOHO-HCCIIEOBATEIhCKOW WM TMPOEKTHOH MEATENbHOCTH C
HCIIONB30BaHNEM N3MEPUTENBHBIX YCTPOHCTB M TA00paTOPHOT0 000pyI0BaAHUS;

pemaTts pacuéTHBIE 3a]a4d C SBHO 3aJaHHOW W HESBHO 3aJJaHHOW (PM3MYECKOW MOENbIO: Ha
OCHOBaHWM aHaJM3a YCJIOBUS OOOCHOBBIBATH BBHIOOp (U3MYECKON MOJENH, OTBEYArOIIei
TpeOOBaHUAM 337aud, NIPUMEHSTh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYyJaThl
(hm3MUecKNX TEOpPH TPHM WCIONB30BAHWHM MAaTEMAaTHYECKHX METOAOB pEIIeHUs 3ajad,
MIPOBOJIUTh PAcUYEThl Ha OCHOBAaHWHM HMEIONIMXCS JaHHBIX, aHAJIM3UPOBATh PE3YIbTATH H
KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOMYYEHHBIX PE3yJbTaTOB;

pemarh KauecTBEHHBIE 3aaul, TpeOyrolue NPpUMEHEeHNsl 3HaHUH U3 pa3HBIX pa3zielioB Kypca
(¢u3MKyN, a TaKKe MHTErpalluy 3HaHUH U3 APYTHX NPEIMETOB €CTECTBEHHO-HAyYHOIrO LUKJIA:
BBICTPAaNWBaTh JIOTMYECKYIO LEMOYKY PpACCYXKJEHUH C ONOpOH Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SIBIICHUS;



HCIONB30BaTh TEOPETUYECKUE 3HAHWUS Ui OOBSICHEHHS OCHOBHBIX TNPHHLUIIOB pPaOOTHI
HU3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHUX MPOLECCOB;
MPUBOANTH MPUMEPHI BKJIaa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHH E IPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
AHAJIMU3UPOBATL M OLCHHBATL IMOCICACTBUA 6I)ITOBOI\/'I u HpOHSBOI[CTBeHHOfI ACATCIIBHOCTHU
YeI0BeKa, CBA3aHHOM ¢ (PM3UYCCKUMU MPOIECCAMU, C MTO3UIUI KOIOTHYECKOM 0e30IacHOCTH,
MIPEJCTAaBJIEHUH O PallMOHAJIBLHOM IMPUPOJOINOIB30BAHIH, a TaKKE€ Pa3yMHOM HCIOIb30BAHUU
JOCTHXKEHUH HayKH U TEXHOJIOTHH JUIsl JANbHEHIIEro Pa3BUTHS YEIOBEUECKOr0 O0IIeCTBa;
MPUMEHSATh Pa3JIMYHbIC CIIOCOOBI PabOThl ¢ WHGopMaIMeld (QU3NIECKOro CONCPKAHUSA C
HCIIOJIb30BAHUEM COBPEMCEHHBIX I/IH(i)OpMaHI/IOHHI)IX TCXHOJIOFHﬁ, IIpyu 3TOM HCIOJB30BATh
COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie TCXHOJIOTUU JJIsd IIOMCKa, nepepa60TK1/I U TpEAbABICHUA
yuyeOHOH W Hay4YyHO-TIOMYJISIPHOW WHGOPMALUKM, CTPYKTYPHPOBAaHUSI M WHTEPIIPETAIMH
WHPOPMAIIUK, TONYYEHHOW U3 pPAa3IMYHBIX HMCTOYHHKOB, KPUTUYECKH aHAJIHM3UPOBATH
noay4aeMylo WH(GOPMAIMI0O U OlLEHHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(POPMAIUH;

MPOABJIATH OPraHU3AIIMOHHBIC W IMO3HABATCIIBHBIC YMCHHA CAMOCTOATEIBHOIO HpI/IO6peTeHI/I$I
HOBBIX 3HAHHWH B MIPOIIECCE BBIITOIHEHUS TPOEKTHBIX U y4eOHO-HCCIeIOBATEIbCKUX padoT;
paboTaTth B rpynme C HCIOJHEHWEM pa3IHYHBIX CONHMAIBHBIX POJEH, MIaHHPOBAaTh PaboOTy
TpyIIbl, paqlMOHAJIBHO PpaCHpCaACIATh ACATCIBHOCTh B HECTAHJAAPTHBIX CUTyallUAX, aJICKBATHO
OIICHMBATD BKJIA]] KAXKJIOTO U3 YYaCTHUKOB TPYIIIBI B pelIEHHE PACCMATPUBAEMOH MPOOIEMBI,
MPOSBJISATH MOTHBAIIMIO K Oyayiied mpoQecCHOHaNbHON JeITEIBbHOCTH IO CIICIHATbHOCTM
(PM3HKO-TEXHUYECKOTO MPOdUJIs.

K koHmy obyuenus B 11 kracce npenMeTHbICe pe3yIbTaThl HA YIITYOIEHHOM YPOBHE JIOJKHBI OTPAXKATh
c(hOpMHPOBAHHOCTH Y O0YUJAIOIIUXCS YMEHHI:

MMOHUMATh POJIb (U3UKH B IKOHOMHUYECKOW, TEXHOIOTHYECKOW, COIMAIGHOM W ITHYCCKOU
chepax HEATETHHOCTH YeNOBEKa, POIb M MECTO (PM3UKH B COBPEMEHHOW HAYYHOW KapTHHE
MHpa, POJIb ACTPOHOMHUHU B MPAaKTHUECKOW IEATENbHOCTH HYeNOBEKa W JalbHEHIIeM HaydHO-
TEXHUYECKOM Pa3BUTHH, 3HAUEHHE OMHCATENFHOM, CHCTEMAaTH3UPYIOIIeH, O0BICHUTENbHON U
MIPOrHOCTHYECKOW (PYHKIMH (HH3MUECKON TEOPHH — DIIEKTPOAWHAMUKY, CIENHAIbHON TEOpHUU
OTHOCUTEIBHOCTH, KBAaHTOBOH (HU3WKH, pOIb (U3NICCKOM TEOpHH B (OPMHUPOBAHHUH
TIPENCTaBICHUHA 0 (PU3NYIECKOW KapTHHE MHpa, MECTO (M3MUECKOH KapTHUHBI MUpa B 0OIIeM
PAoY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEACTABICHHUH O IPHPO/IE;

pasmuYaTh yCIOBHS TNPUMEHHMOCTH Moneneld (QU3MdecKux Ted M MPOIEecCOB (SIBICHUH):
OTHOPOJTHOE JIIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IIONIA, TapMOHHMYECKHE KOJIeOaHWs,
MaTeMaTHYeCKUil MAasTHUK, HWACATbHBIN TPYKUHHBI MAasSTHUK, TapMOHUYECKAE BOIHBI,
WJeanbHBId KoJe0aTenbHBIA KOHTYp, TOHKas JIMH3a, MOJAETEH aTomMa, aTOMHOTO siapa u
KBaHTOBOM MOJIEIIH CBETA;

pasnuyYaTh ycioBUs (TpaHUIIBI, OOJIACTH) MPUMEHUMOCTH (DU3MYECKHMX 3aKOHOB, IMOHMMATh
BceoOmmii xapaktep (pyHIaMEHTATBFHBIX 3aKOHOB M OTPaHUYEHHOCThH MCIIONB30BAHUS YaCTHBIX
3aKOHOB;

AHAM3UPOBATH U OOBSACHATH AJIEKTPOMATrHUTHEIE MTPOIECCHl U SBIICHHS, UCTIONB3Ysl OCHOBHBIS
TIOJIOXKEHUST M 3aKOHBI AJIEKTPOJMHAMHUKHN M CIIEUATIBHON TEOpUH OTHOCHTEIHHOCTH (3aKOH
COXpaHEeHUs AIEKTPHUIECKOTro 3apsia, cuina Amrepa, cuia JlopeHiia, 3aKoH 3JeKTPOMarHuTHON
UHIyKOuu, npasuwio JleHua, cBsa3p IJC caMOMHIYKIIMU B AIEMEHTE BJICKTPUUECKOU LIEMU CO
CKOPOCTBI0O H3MEHEHHUS CHIIBI TOKa, MOCTYJaThl CIEUATbHOH TEOPUH OTHOCUTEIHHOCTH
OHHIITEHHA);

AHAM3UPOBATh M OOBSACHATH KBAHTOBBIC IIPOLIECCHI W SIBJICHUS, WCIONB3YS IOJIOXKEHUS
KBaHTOBOU (u3MKH (ypaBHeHHe DiftHIITeHHA 1151 poTo3(d(deKTa, MEepBhIi U BTOPOU MOCTYaThI
Bopa, mpuHuMn cooTHomeHus HeonpenenéHHocTel [elizeHOepra, 3aKOHBI COXpaHEHUS



3apsS0BOTO M MacCOBOI'O YHCENT W SHEPTHHM B SACPHBIX PEAKIMSIX, 3aKOH PaJHMOaKTUBHOIO
pacnana);

OIKCHIBaTh (DU3NYECKUE TMPOLECChl M SBJICHUS, WCHONB3ys BEIWYMHBL HAMPSHKEHHOCTH
ANEKTPUYECKOTr0 TOJs, MOTEHIMA 3JICKTPOCTATHYECKOTrO IO, PAa3HOCTh IOTCHIIMAJIOB,
ANEKTPOJBUKYINAS CUJIa, MHIYKIUS MAarHUTHOTO IIOJISS, MAarHUTHBIA TOTOK, cuja Awmrepa,
UHAYKTUBHOCTb, OJICKTPOABMIKYIIAad CHUJIa CaMOUHIAYKIUH, OSHCPrud MArHuTHOIO IIOJIA
MIpOBOAHHKA C TOKOM, pCHﬂTI/IBI/ICTCKI/II\/'I HUMITYJIBC, TTOJTHASA SHEPIrus, SHCPTHUA ITOKOA CBO6OILHOI71
YaCTHIIBI, YHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aPsil Sapa, SHEPTHS CBSI3U S7pa;
OOBSCHATH OCOOCHHOCTH TPOTEKaHWS (U3MUECKUX SIBICHHH: DJCKTPOMATHUTHAS WHIYKIUS,
CaMOWHJYKIUS, PE30HAHC, WHTep(EepeHIUs BOJIH, JAW(PpPaKIUsA, JAUCIHEPCUs, TIOITHOE
BHYTPEHHEE OTpaxkeHue, horodniekrpudeckuii 3dpdexr (horoaddexr), anbda- u Gerta-pacnaibl
siep, raMma-u3iiydeHue saep, (U3NYeCKWe MPHUHIUIBI CIEKTPAJLHOIO aHaiM3a U PabOThI
nazepa;

ONpeACIATL HAITPABJICHUEC HHAYKIUHA MAaroHuTHOI'O I10JId IMTPOBOAHUKA C TOKOM, CHUJIBLI AMnepa u
cunel Jlopenua;

CTPOUTH N300paKeHNE, CO3/IaBaEMOE TUIOCKMM 3€pPKalIOM, TOHKOH JINH30H, U pACCYUTHIBATH €r0
XapaKTEpUCTUKH,

MNPUMEHATH OCHOBOITOJIArarominue aCTPOHOMHUYCCKUE MMOHATHUA, TCOPUN WU 3aKOHBI JJId aHAJIM3a U
00BsICHEHUsT (PU3MYIECKUX IPOIIECCOB, MPOUCXOMSIIMUX B 3BE3MaX, B 3BE3NHBIX CHCTEMaxX, B
MEXTAIAKTHIECKOH Cpele; IBMKEHUST HeOCCHBIX TE, IBOJIONNH 3BE31T U BeeneHHol;
MIPOBOANUTE HCCIICAOBAHHE 3aBUCHUMOCTEN (1)I/ISI/I‘ICCKI/IX BCIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX
M3MEpPEeHHH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpOBATH pPe3yiabTaThl MOTyYEHHOH
3aBHCUMOCTH (DU3UYCCKHX BEITUYMH B BHJIE I'Pa(UKOB C yIETOM aOCOIMIOTHBIX MOTPEITHOCTEH
M3MEpEeHHH, JeTaTh BEIBOJIBI IT0 PE3yIbTaTaM UCCIICIOBAHNUS;

MPOBONTH KOCBEHHBIE W3MEpEHHS (U3NUECKUX BEITUYWH, IPU 3TOM BBIOMPATHh ONTHMATBHBIN
METOJl M3MEpEHUs, OIECHUBATh aOCOJIOTHBIE M OTHOCUTENBHBIE IMOTPEIIHOCTH NPAMBIX U
KOCBEHHBIX U3MEPEHMUII;

MIPOBOIUTH OMBITHI TIO TIPOBEPKE MPEMIOKEHHON THIIOTE3bI: IUIAHUPOBATh JKCIEPHUMEHT,
COOMpaTh HKCIIEPUMEHTATIFHYIO YCTAaHOBKY, aHAJIM3UPOBATH ITOTyYEeHHBIC PE3YIIBTATH H JIENATh
BBIBOJI O CTaTycCe MPEIOKEHHON THITOTE3HI;

OITHCHIBATH METOBI TIOTYUSHHSI HAYIHBIX ACTPOHOMUYECKUX 3HAHUI;

coOroaTh mpaBuiIa 0E30MacHOTO Tpya MPH MPOBEACHNUN HCCIeOBAHUNA B paMKax ydeOHOro
JKCIIEpUMEHTa, MPAaKTHKyMa W Y4eOHO-MCCIIEOBATEIhCKOW WM TPOEKTHOH esITeNbHOCTH C
HCIIONIb30BaHNEM N3MEPUTENBHBIX YCTPOHUCTB M TAO0paTOPHOT0 000y IOBAHUS;

pemaTs pacuéTHBIE 3aJa4d C SBHO 33JaHHOW W HESIBHO 33/JIaHHOW (PM3WYECKON MOJENbI0: Ha
OCHOBaHWH aHallM3a YCIOBHSI BHIOMPATh (PU3UYECKHUE MOJIENH, OTBEYAIoIre TpeOOBaHUAM
3a1a4¥, TPUMEHITh (DOPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYIaThl (YU3NYECKUX TEOpUil
MIPH WCIOJB30BAHMHM MAaTEMaTHYECKHX METOMOB pEIIeHUs 3ajad, NPOBOJUTH PAacu€Thl Ha
OCHOBaHWH WMEIONINXCSA TaHHBIX, aHAJH3UPOBATh PE3yMbTaThl U KOPPEKTHPOBATH METOIBI
pelIeHus ¢ y4ETOM MOTy4YeHHBIX Pe3yIbTaTOB;

pemaTh KauecTBEHHBIE 3a/1a4ud, TPeOYIolIe MPUMEHEHNS 3HAaHUN U3 Pa3HBIX pa3zenoB Kypca
(hm3uKY, a Taxke MHTErpalu 3HAHWH W3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKIIA:
BBICTPanWBaTh JIOTUYECKYIO IIEMOYKY PpACCYXKIEHUH C ONOpOd Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3MYECKHUE SIBICHUS;

WCIIONb30BaTh TEOPETUYECKHE 3HAHHUS Ui OOBSCHEHHWS OCHOBHBIX NPUHITUIIOB pabOTHI
M3MEPUTETHHBIX MPHUOOPOB, TEXHUYECKUX YCTPONUCTB M TEXHOJIOTUUYECKUX MPOIECCOB;
MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHICKHUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



AHAJIM3UPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOW W TIPOU3BOJICTBEHHOW JACATCIBHOCTH
YeNI0BeKa, CBA3aHHOMW ¢ (PM3UUCCKUMU MPOIECCAMU, C MTO3UINI KOIOTHYECKOM 0e30IacHOCTH,
MIPEJICTABJICHUH O PallMOHATIBLHOM IPUPOJIONOIL30BAHUH, & TAKKE Pa3yMHOM HCIOIB30BAHUU
JIOCTHYKCHUH HAYKU W TEXHOJIOTHIA JUTSI TAIbHEHIIIEr0 pa3BUTHS YEJIOBEYECKOT0 OOIISCTRA;
NPUMEHSATh Pa3JIMYHbIC CIIOCOOBI PabOThl ¢ WHGopMaIMeld (QU3NIECKOro CONCPKAHUSA C
HCIIOJIb30BAHUEM COBPEMCEHHBIX I/IH(i)OpMaHI/IOHH])IX TCXHOHOFHﬁ, IIpyu 35TOM HUCIHOJIB30BaATh
COBPEMCHHBIC I/IH(I)OpMaIH/IOHHI)Ie TCXHOJIOTUU JJIs1 IIOMCKa, HCpCpa6OTKI/I U TpEaAbABICHUA
y4yeOHOH W Hay4YHO-TIOMYJISIPHOW WHGOPMALUKM, CTPYKTYPHPOBAaHUSI M HWHTEPIIPETAINH
WHPOPMAIIUK, TIONYYCHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYECKH aHaJIM3UpPOBATH
moy4aeMylo WH(GOPMALMI0O U OLEHHUBATh €€ MOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHWii, TaK U Ha OCHOBE aHaJIM3a UCTOYHHUKA HHPOPMALNY;

MPOABJIATH OPraHU3AIIMOHHBIC W MMO3HABATCIIBHBIC YMCHHA CAMOCTOATEIBHOIO HpI/IO6peTeHI/IH
HOBBIX 3HAHHH B MPOIECCE BHIMOIHEHHS MTPOSKTHBIX U Y4eOHO-HCCIe0BATENBCKUX PadoT;
paboraTh B TpyIIle ¢ WCIOJIHEHHEM DPAa3UYHBIX COIHAIBHBIX pOJeH, IUIaHUPOBATh PadOTy
Tpymnnbl, paliluOHAJILHO paCupeaACidaTh ACATCIbHOCTh B HECCTAHAAPTHBIX CUTyalluAX, aICKBATHO
OLIEHWBATh BKJIAJl KaXI0T0 U3 YYaCTHUKOB IPYIIBI B PELIEHHE pacCMaTPHUBAEMON MTPOOIEMBI;
MPOSBJISATH MOTHBAIIMIO K Oyaylied mpoQecCHOHaNbHON JEITEIBbHOCTH IO CIEIHATbHOCTAM
(PM3HKO-TEXHUYECKOTO MPOdHJIs.
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43 du3nKa aTOMHOI0 5 bubmmoreka [IOK
' a1pa u https://m.edsoo.ru/7f41c97




3JIEMEHTAPHBIX
YaCTHI]

Hroro no pasgeny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

DneMEHTHI bubmuoreka ITOK
51 ACTPOHOMUH U 12 https://m.edsoo.ru/7f41c97
acTpodU3NKH c
Hroro no pazaeny 12

Paznen 6. DUSUUYECKUN IPAKTUKYM

6.1 DuznyecKuit 16 16
MIPaKTUKYM
Hroro no pazaeny 16
Pazaen 7. OBGOBIIAIOIEE IOBTOPEHHUE
CucreMaTusanys u
00obmmenne
MIPEIMETHOTO
goaepancaHHﬂ " bubmmoreka LIOK
ITBIT
7.1 15 https://m.edsoo.ru/7f41c97
JESITEIBHOCTH, c
IpHOOPETEHHOTO
MIPH U3yUCHUH
Kypca ¢usmuku 10 —
11 xmaccoB
Hroro no pazneny 15
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO
YACOBTIO 170 16

I[MTPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VyeOnuk: @uzuka 10 knacc. ba3oBbiil U yrinyOneHHbI ypoBeHb. ABTOpPHI: ['.51.

Msxuiues, b.b. byxosues, H.H. Corckuii. Mocksa «IIpocsemenune» 2023.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

®denepanbHbIN LEHTP
MH(pOpPMaITMOHHO-
00pa3zoBaTeIIbHBIX PECYPCOB
(PILINOP)

http://fcior.edu.ru/

Marepuaisl 1o GU3UKe 10 BCeM pazfesiaM Kypca

Enunas komnexius nudpoBbIx
00pazoBaTeIIbHBIX

pecypcoB (ILIOP)

http://school-
collection.edu.ru/co

llection

Marepuainsl o ¢u3uKe 1Mo BceM pasjesiaM Kypca,
MaTepuaibl A1 AUCTAHIIMOHHOTO O0y4YeHUS

T"azeta «®usuka» N3garennLckoro
noma «IlepBoe
CEHTAOPSI»

http:/
1september.ru

Pa3zpaboTku ypokoB 10 BceM pazzenam Kypca Gpusuku

CaiiT nHpOPMAITMOHHOM MOIIEPKKI
EI'DOB
KOMITIbIOTEPHOHU (hopMme

http://ege.ru/

Marepuansl EI'D u I'MA o ¢usuke

denepanbHbId UHCTUTYT
MeIarornuecKux
HW3MEPEHUMN

http://www.fipi.ru/

HemoHcTpanmonssie Bapuantel EI'D u ['MA no
buzuke

Caiit xabunera ¢uzuku CII6AIIIIO

http://www.edu.delf

a.net

MaTepI/IaJ'H:I I JMCTaAaHIITMOHHOT'O O6y‘~ICHI/I$I

CaiiT Mex1yHapoHOTO OAHKOBCKOT'O
MHCTUTYTA

http://eos.ibi.spb.ru



http://fcior.edu.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://mat.1september.ru/
http://mat.1september.ru/
http://ege.ru/
http://www.fipi.ru/
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