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MHNOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo ¢u3uMKe Ha ypoBHE CpemHero obOmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
MOJOKEHUH M TpeOOBaHMU K pe3ynbTaTaM OCBOCHHS OCHOBHOM OOpa3oBaTENbHONH MPOrpaMMEI,
npeacraBieHHbIX B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol paboueld MporpaMMbl BOCIIUTAHUS U
Konumenuuu mnpenonaBanust ydeOHoro mnpeamera «®usnka» B 00pa3oBaTENbHBIX OpraHU3alUsAX
Poccuiickoit denepanny, pealn3yOIX OCHOBHBIE 00pa30oBaTelbHbIE IPOrPaAMMBEI.

[IporpamMma 1o ¢u3MKe ompeaesieT 00d3aTeNbHOE NPEIMETHOE COACpKAHHME, yCTaHABJIMBACT
PEKOMEHIyeMYI0 TIOCIIEN0BATEIbHOCTh M3Yy4YEHHsT TEM W pa3feiioB y4eOHOro mpeaMera ¢ y4ETom
MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTMKK y4eOHOr 0 Tpoliecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuatommxcst. [Iporpamma mo ¢usuke ma€r mpeacTaBiIeHUE O LENAX, COAEpKaHUU, O0Lel CTpaTeruu
00y4eHUs, BOCIIUTAHUS W Pa3BUTUSI OOYyYaroOIMXCS CpeAcTBaMH ydeOHOro mnpeiamera «®Dusmka» Ha
yriryO1EHHOM YpOBHE.

Uzyuenne kypca ¢usuku  yruyONEHHOrO  ypOBHS — IO3BOJISET — PEANM30BaTh  3a/1a4d
npodecCHOHANBHOW OpHUEHTAllMK, HAalpaBleHO Ha CO3JaHWEe YCIOBUH JIIsl TIPOSBICHUS CBOHMX
HUHTCIJICKTYAJIbHBIX U TBOPYCCKHUX crocoOHoOCTEH KaXXIbIM O6y‘{aIOIlH/IMCH, KOTOpPEIC HeO6XO):[I/IMI)I JJIsL
MPOJIOJDKEHMsI 00pa30BaHMUsI B OpraHU3aIMsIX TPOo(ecCHOHaTBLHOro 00pa3oBaHus O Pa3InYHbIM (PU3HUKO-
TEXHUYCCKHUM U MHKCHCPHBIM CIICHHUAJIbHOCTAM.

B mporpamme mo ¢u3mMKe onpenensoTcs IIaHUpyeMble pe3yibTaThl OCBOCHUS Kypca (HDU3MKU Ha
YpOBHE cpefHero obuiero o0pa3oBaHus: INYHOCTHBIE, METANIPEMETHbBIE, TIPEIMETHBIC (Ha YriTyOIEHHOM
ypoBHe). HaydHO-MeTOJ0J0THYecKoil OCHOBOM ansi pa3paboTKH TpeOOBaHWN K JIMYHOCTHBIM,
MeETarpeAMETHBIM U MPEIMETHBIM pe3yiIbTaTaM OOYYaroIIMXCs, OCBOMBIIMX IMPOrpamMMmy 1o (pr3mke Ha
YPOBHE CPEIHETO O0IIEero 00pa30oBaHUs Ha YIIIyOJEHHOM YPOBHE, SIBISIETCS CHCTEMHO-ICATEIIBbHOCTHEIN
MOJIXO/I.

[Iporpamma 1o ¢u3HKe BKIIIOYAET:

IUITAHUPYEMBbIE PE3YNbTaThl OCBOCHHS Kypca (M3MKM Ha yriiyONEHHOM YpOBHE, B TOM 4YHCIE
[IpeAMETHBIE Pe3yNbTaThl 110 ToaM 00ydeHus;

cojJiepKaHue yueOHoro npeamera «Du3nkay 1mo rogaM 00ydCHHS.

IIporpamMMa no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXET ObITh HCIOJIb30BaHA YUUTEIIMU
(hU3UKH TS COCTABJICHHS CBOUX PabOUUX TIPOTPaAMM.

IIporpamMmMa 1o ¢u3uKe HE CKOBBIBAET TBOPUYECKYK) HHMLMATHUBY YUUTENEed U IPEroCTaBiIAET
BO3MOXKHOCTH ISl peajM3aludl Pa3INuHbIX METOAMYECKHX IIOAXOJOB K IPENOoAaBaHUI0 (HU3MKH Ha
yriIyOaEéHHOM YpOBHE IPH YCIOBUU COXPAaHEHMS 00s3aTEIbHON YacTH COAEp)KaHus Kypea.

du3nkKa Kak HayKa 0 Hanbosee oOLIMX 3aKOHAX IPUPOIbI, BBICTYIAs B KAUE€CTBE yueOHOI 0 peaMeTa
B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAI B CUCTEMY 3HaHHMW 00 Okpyxkaromem mupe. LIKombHBI Kypc
(hM3HUKH — cuCcTeMO0OPa3yIOIINH TSI ECTECTBEHHO-HAYTHBIX YIEOHBIX MTPEMETOB, TIOCKOIBKY (PU3NIECKHE
3aKOHBI JIEKAT B OCHOBE ITPOI[ECCOB M SBIICHUN, N3yYa€MbIX XUMHUEW, Ononoruen, pu3ndeckoi reorpaduei
U acTpOHOMHEH. Vcnonb30BaHNE U aKTUBHOE MPUMEHEHHE (PU3NYecKuX 3HAHMH ONPEAeIniIo XapakTep U
OypHOE pa3BHUTHE Pa3HOOOPAa3HBIX TEXHOJIOTHH B cdepe dHEPreTHKH, TPAHCIIOPTa, OCBOECHHS KOCMOCA,
MOTY4€HHs] HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOWCTBaMH. M3ydeHne (pU3HKH BHOCUT OCHOBHOW BKJIaJ B
(hopMupOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHupa oOydatomierocs, B (OpMUpOBaHHE YMEHHHA
MPUMEHSTh HAYYHBIA METO] TO3HAHMUS IPH BHIMOJIHEHUN UMH Y4E€OHBIX UCCIECIOBAHHM.

B ocHOBY Kypca ¢u3nku Ha YpOBHE CpPEIHETO OOMIEro 00pa30BaHUS MOJOXKEH PSII U, KOTOpPBIE
MOXHO pacCMaTpUBaTh KaK MPUHLMIIBI €r0 MOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBHM C HEH KypcC SBISIETCSl JIOTMYECKH 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuall W3 BCEX pa3lenoB (HU3MKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOH, TaK H
COBPEMEHHOW (DU3HKH.

Hoes zenepanuszayuu. B cOOTBETCTBMM C HeW Marepuall Kypca (HU3MKH OOBEAWHEH BOKPYT
¢usnueckux Tteopuid. Bemymmum B Kypce siBisercs (GopMUpOBaHHE NPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpHH, BELLIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuzanust mpeamnoinaraeT HCIOIb30BAHUE T'yMaHUTapHOTO
noTeHnraia GU3NUEcKoil HayKH, OCMBICIICHHE CBSI3H Pa3BUTHS (GU3UKH C PA3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKHMHU, HPABCTBEHHBIMH U SKOJIOTHYECKHUMHU IPOOJIEMaMHU.

Hoesa npuknaouoii nanpagnennocmu. Kypc ¢usuku yriyOnE€HHOrO YpOBHsI MpeAIojaraer
3HaKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJOIMUECKHX MPUIOKEHUH M3yYEHHBIX TEOPHH M



3akoHOB. [Ipu 3TOM paccMaTpuBaloTCsl Ha ypOBHE OOLIMX MPEACTaBICHUA U COBPEMEHHBIE TEXHIUECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoes Ikonozuzayuu peanusyercst OCPEICTBOM BBEICHHUS 3JIEMEHTOB COJIEp KaHUs1, TOCBAIEHHBIX
9KOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOPHIE CBA3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a
TaKxe 00CYKIIeHHs MPpoOiIeM paloHaIBFHOTO MPUPOAOIIOIBE30BAHHS U SKOJIOIMYECKOH 0€30MacHOCTH.

OcBoeHue cofep kaHus MPOrpaMMBI 10 (HPU3MKE TOJHKHO OBITh MOCTPOSHO Ha MPUHIIMIIAX CUCTEMHO-
JeaTensHOCTHOrO noaxona. [ns ¢usuku peanuszanus 3TUX NPUHIMIOB 0a3upyeTcss HA UCIOIb30BAHUU
CaMOCTOSATEILHOTO JKCIEPHUMEHTa KaK IMOCTOSHHO JeWcTBylomero (akropa ydeOHOro mpouecca. s
yriryOnEHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSTEIBHOTO YUEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOIIETO
(poHTaIbHBIC YYCHUYECKHUE OMBITHI IPU W3YYEHUH HOBOTO MaTepHaa, JabopaTopHbie paboThl U pabOThI
npaktukyma. [Ipu 5ToM BO3MOXKHBI J1Ba crioco0a peanu3anuu Guzndeckoro npakTukyma. B mepBom cirydae
MPaKTUKyM MpoBoauTcs nudo B koHNe 10 u 11 kimaccos, muO0O MOCHe MEPBOro U BTOPOTO MONYTOIUHA B
Ka)K/IOM M3 3THX KJiaccoB. Bropoii crioco0 — 3To mHTErpanus paboT npakTHKyMa B CHCTEMY J1ab0paTOpHBIX
pabot, KOTopbie MPOBOSATCS B Mpollecce n3ydeHus pasaena (Temsl). [Ipu aToMm o paboramu mpakTHKyMa
MOHUMAETCSI CaMOCTOATENBHOE HCCIIC0OBAaHNE, KOTOpOE TPOBOIUTCS IO PYKOBOJACTBY CBEPHYTOTO,
00001EHHOTO BUIa 0€3 OIIAroBOW WHCTPYKIUH.

B mnporpamme mo ¢usmke cucTeMa YUEHHUYECKOTO SKCIEPHUMEHTa, JIabopaTOpHBIX paboT
MMpakKTUKyMa NpeACTaBJICHA CIWHBIM IICPEUHEM. BI)IGOP TEMATHUKU JIA 3TUX BHAOB YYCHUYCCKUX
MPAaKTUYECKUX PpaboOT OCYHIECTBIISICTCS y4YacCTHHUKAMHM O00pa3oBaTEILHOIO Mpolecca HCXOAs W3
0COOCHHOCTEH OYPOYHOTo TUTAHWPOBAHUS M OCHAIeHUs1 kabuHera ¢usuku. [Ipu 3ToM obecnieunBaercs
OBJIAJICHUC O6y‘~IaIOHII/IMI/IC$I YMCHUAMU NPOBOAUTH IIPAMBIE MU KOCBCHHBIC HM3MEPCHUA, HMCCICAOBAHUA
3aBHCHUMOCTEMN (1)I/I3I/IT-ICCKI/IX BCJIMYMH U IMTOCTAHOBKY OIIBITOB IT0 ITPOBEPKE MPEITOKECHHBIX THITOTES.

Bompiioe BHUMaHUE YACTACTCA PEUICHUIO paC‘IéTHBIX N KAa4YE€CTBCHHBLIX 3aaay. HpI/I 9TOM JIA
pacuéTHBIX 3aja4 MPHOPUTETOM SBJISIOTCS 3a/Jayd C SIBHO 3aJaHHOH M HEIBHO 3aJaHHON (PU3UYECKOM
MOJIETIbIO0, TTO3BOJISIONINE NMPUMEHITh W3yYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOro pasjena
Kypca, Tak W UHTErpUpys IpUMEHEHUE 3HAHUNH U3 pas3HbIX pasfenoB. s KauecTBEHHBIX 3az1ad
MPUOPUTETOM SIBIIAIOTCS 3aJaHHs Ha OOBSCHEHME/TIpEeICKa3aHHe MPOTEKaHUS (HU3MYECKHX SIBICHUH U
MPOLIECCOB B OKPY)KAIOIIEH KHU3HHU, TpeOyromye Beoopa Gpru3nueckoi Momeny Uil CUTYalll IPaKTHKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpedoBanmsamu PI'OC COO kx maTepragbHO-TEXHUYECKOMY OOECIICUCHUIO
ydeOHOro mpoiecca Kypc (Gpu3uku yriayOaEéHHOrO YpOBHS Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs
JOJDKEH M3y4JaThCs B YCIIOBHSX MPEIMETHOTO KabnHeTa. B kabnuHere Gu3uKu JOIKHO OBITH HEOOXOTUMOE
nabopaTtopHOe 00OpYAOBaHHME /IS BBINOJHEHUS YKa3aHHBIX B NporpamMme Ho (U3HMKE YYEHHYECKUX
OITBITOB, JJAOOPATOPHBIX PadOT M pabOT MPAKTUKyMa, a TAKKe IEMOHCTPAIIIOHHOE 000pYI0BaHHE.

JeMoHcTpamoHHoe 000pynoBanrue (HOPMHUPYETCS B COOTBETCTBUU C NMPHHLUIIOM MHHHMAaJIBHOMN
JOCTaTOYHOCTH M OOECIeYMBAET IMOCTAHOBKY IIEPEYMCICHHBIX B IpOrpaMMme MO (DU3MKE KIHOUYEBBIX
JEMOHCTpAallMil  UIi MCCIIENOBAHMSA M3Y4YaeMbIX SIBJICHHH W  IPOLECCOB, 3MIUPUYECKHX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlabopaTopHOe 00OpyZOBaHWE IS YYSHHYECKHUX NPAKTHUECKHX paboT (opmupyercs B BuUie
TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacdy€Te OJHOI0 KOMIUIEKTAa Ha ABYX OOydYalOIIUXCA.
Tematuueckre KOMILIEKTHI JJAOOpaTOPHOro 000OPYIOBaHUS JODKHBI OBITH IOCTPOEHBI Ha KOMILICKCHOM
HCIOJI30BaHUH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIe THPPOBHIX TabOpaTOPHil.

OCHOBHBIMH LENSIMH U3y4eHHS (PU3UKHU B 0011eM 00pa30oBaHUM SBISIIOTCS:

(hopMHUpOBaHNE MHTEPECA U CTPEMIICHHS 0OYUaIOIIUXCSI K HAYYHOMY M3yYEHHUIO IPUPOABI, PA3BUTHE
UX UHTEJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAyYHOM METOJE MO3HaHWA M (JOPMHPOBAHUE HCCIEIOBATEILCKOIO
OTHOUICHUS K OKPY>KAIOIINM SIBICHUSIM;

(hopMHpOBaHNE HAYYHOIO MHUPOBO33PEHUS KaK pPe3yJbTaTa U3y4eHUs OCHOB CTPOCHHUS MaTepuu U
(yHIaMEeHTaIbHbIX 3aKOHOB (DU3HKH;

(dhopMupOBaHNE YMEHUI OOBSCHSTDH SBJICHUS C HCIIOIb30BAHUEM (DU3MUECKHX 3HAHWH U HAYUHBIX
JIOKa3aTeNbCTB;

(¢hopMHUpOBaHHE NPENCTABICHUH O ponud (QU3MKKM I Pa3BUTHs JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE NPEACTaBICHUI O BO3MOXKHBIX c(epax Oymymeld mpodeccHOHaIbHOH AESATENbHOCTH,
CBSI3aHHBIX C (PU3MKOI, TOATOTOBKA K AajbHEHIIEMY O0YUEHHUIO B 3TOM HaIllpPaBJICHUH.



Hoctrxenue 3THX nenei obecrieunBaeTcs PEHICEHHEM CIEAYIOIUX 3a7ad B MpoLecce M3y4eHHUs
Kypca (H3HUKH Ha YpOBHE cpeHero o0miero oopa3oBaHust:

npuoOpeTeHne CHCTEeMbl 3HAaHMH 00 OOImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOUAsT MEXaHUKY, MOJICKYJSAPHYIO (U3UKY, 3JICKTPOJUHAMUKY, KBAaHTOBYI (U3UKY W 3JICMEHTHI
acTpopU3UKY;

(hopMupoBaHUE YMEHUN TIPUMEHSITh TCOPETUYCECKUE 3HAHUS JTs1 OOBSICHEHUS (PU3UUCCKUX SBICHHM
B MPHUPOJIC ¥ JUTSI IPUHSATUS TPAKTUYCCKUX PEIICHUN B TIOBCCIHECBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pelIeHUs] Pa3MUYHBIX 3a/lau C SIBHO 3aJlaHHOW (prU3nvecKol Moesbio, 3a/1ad,
MOJpa3yMEeBAIOIINX CaMOCTOSTENLHOE co3/laHue (pU3MIeckoil Mozenu, aeKBaTHOW YCIOBUSAM 3a/1a4d, B
TOM YHCIIE 33724 HMH)XKEHEPHOT O XapaKTepa;

MMOHMMaHWE (U3UYCCKUX OCHOB M IPHHIMIIOB JCHCTBUSA TEXHHYECKMX YCTPOHCTB H
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIHUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJaMH  CaMOCTOSTEIHHOTO TIJIAHUPOBAaHUS W TPOBEACHUS  (UIMUECKHX
9KCTIIEPUMEHTOB, aHAJIM3a W WHTEpIpeTalu HHQOpMaIuY, ONpeeNeHns] TOCTOBEPHOCTH MOTYyYEHHOTO
pe3ybTara;

CO3JJaHME YCIOBUM Uil pa3BUTUS YMEHHUU MOPOEKTHO-UCCIIENOBATEIbCKOM, TBOPYECKOMN
JeTelbHOCTH,

pa3BuTHE MHTEpeca K cepam MpodecCHOHATBHON e TENbHOCTH, CBI3aHHOW ¢ (PM3UKOA.

B coorBerctBun ¢ tpeboBanmsiMu OPI'OC COO yriyOnéHHBIH YpOBEHb H3YyYEHHsI y4eOHOTO
npeamera «®dusznka» Ha ypOBHE CcpemHero oOmiero o0pa3oBaHHs BbIOMpaeTcs OO0YYaIOUUMUCS,
TUTAHUPYIOIIIMHE TIPOJIOJDKEHHE 00pa30BaHusl TI0 CIICIHATBHOCTAM (U3UKO-TEXHHYECKOTO MPOQUIIS.

Ha wusydenue ¢usuku (yrinyOna€HHBIH ypOBEHb) Ha YPOBHE CpemHEro oOImero ooOpa3oBaHHUS
orBogutcst 340 gacos: B 10 ximacce — 170 gacoB (5 gacoB B Hemenmo), B 11 kimacce — 170 gacoB (5 4acoB B
HEICITIO).

[pennaraemerii B mporpamMme 1o Gu3KKe repeveHs J1a00paToOpHBIX ¥ MPAKTHYECKUX Pa0OT SBIISETCS
PEKOMEHJIOBAHHBIM, YUYHUTENb JIeaeT BBHIOOp MpOBEAEHUs J1abOpaTOpHBIX PabOT M ONBITOB C yYETOM
WHIINBHUTyaJIbHBIX OCOOCHHOCTEH 00YyJaroumxcs.



COJAEPXAHUE OBYYEHUA
10 KUIACC

Pa3pnen 1. Hayunblii MeTo1 MO3HAHUS NPUPO/IbL

Ousuka — ¢yHIaAMEHTaldbHash Hayka O mpupoje. HaydyHblli METON TO3HAHHMS W METOIbI
HCCIeI0BaHMsl (DU3MUYECKHX SBIICHUM.

DKCIEpUMEHT M TEOpHsl B Tpolecce Mo3HaHus Npupoasl. HabmoeHue u 9KCrepuMenT B (GU3MKE.

CriocoObl n3MepeHus GU3NUECKUX BEUYMH (aHAJIOTrOBBIE M IIM(POBBIC U3MEPUTENBHBIC IPHOOPEI,
KOMITBIOTEPHEIE TaTYUKOBEIE CUCTEMBI).

[MorpemHocTy U3MepeHuit (HU3NIECKIX BETUYNH (a0COMIOTHAS M OTHOCUTEIbHAS).

MogenupoBanue QpU3MYECKUX SBICHUH M MPOIEcCOB (MaTepuanbHas TOUKa, aOCOMOTHO TBEPIOE
TEJ0, ujcalbHasl )KUAKOCTh, HICATBHBIN T'a3, TOUCUHBIN 3apsn). [ umoreza. @usndeckuil 3aK0H, TPAHUIIBI
ero npuMeHnMocTu. Pu3ndeckas TEOpHsl.

Pons 1 MecTo hu3nku B GOpMHUPOBAHUH COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B TPAKTHUECKOH
JIeATeIbHOCTH JIIOJIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomoi, npaKMUKyMm.

W3mepenne Cuiibl TOKa M HANPSDKEHUS B IIEMH MOCTOSHHOTO TOKA TPU MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ M poBoit adoparopueii o ¢usuke. [Ipumepsl u3mepeHus: PU3NIECKUX BETUINH
TIPH TIOMOIIA KOMITHIOTEPHBIX TaTIYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanundeckoe aBuxeHne. OTHOCUTEIHHOCTh MEXaHNIEeCKOT0 MBIKeHUA. CrcTeMa oTcuéra.

[Ipsimast 1 oOpaTHas 3aa9y MEXaHUKH.

Pangnyc-BekTop MaTepHaIbHOM TOYKH, €O IPOEKIIMU HA OCH CUCTEMBI KOOpAUHAT. TpaeKkTopusl.

[lepemerienre, ckopocThb (CpeaHssi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHAIbHOM
TOUYKH, WX MPOEKITNU Ha OCH CUCTEMBI KoopAnHAT. CI0XKeHHe TIepeMENIEHUH 1 CIIOKEeHNE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MPSMOIMHEHHOE JBIKEHHE. 3aBHCHUMOCTb KOOPAWMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MAaTEPUATLHON TOYKU OT BPEMEHU M UX TPa(UKH.

CroOoHOE TazieHne. Y CKOpEeHHe CBOOOMHOrO MmaaeHus. JIBrkeHne Tena, OpOIIeHHOro Mo YIIIOM
K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHS MaTepHaTbHONW TOYKH OT BPEMEHH H WX
rpaduKH.

KpuBonuneitHoe aBuxeHue. [IBukeHHUE MaTepUaIbHOM TOYKM MO OKPY)KHOCTU. YTJOBas U
nmuHeiHas ckopocTh. [leprnon n wacrora obpamenwns. LleaTpocTpemurensHOe (HOpMaIbHOE), KacaTeIbHOE
(TaHTeHIIMATBHOE) U TIOJTHOE YCKOPEHNE MaTepHaTbHON TOUYKH.

TexHUYeCcKne YCTPOHMCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHOUAOMETD, ABM)KEHHE CHAPSIOB,
LIEMHbIE, MecTepEHYaThie M peMEHHBIE MTepeavun, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopene cucTemMsbl 0TCUETa, MIUTFOCTPALUs KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKECHUS.

Crioco0b! HccIeTOBaHUS IBHIKSHHIA.

Nnnroctpauus OpeaenbHOro Nepexona U U3MEpeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue MBMKEHHI C HCIIOIB30BAHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3IyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nemxenus tena, OpOMIEHHOTO TIOJT YIIIOM K TOPU30HTY M TOPHU3OHTAJIHHO.

Hanpapnenue ckopocT Ipy JBUAKEHUH O OKPY>KHOCTH.

[IpeoOpazoBaHue yriaoBoii CKOPOCTH B PEAYKTOPE.

CpaBHEHHUE MTyTEH, TPAEKTOPU, CKOPOCTEN IBUXKEHUSI OJHOTO U TOrO K€ TeJa B Pa3HBIX CUCTEMAaX
orcuéra.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomoi, npaKMuUKym.

N3ydenne HepaBHOMEPHOI'O ABMIKEHUS C LIEIBIO ONPEIECIIEHUSI MTHOBEHHOM CKOPOCTH.

W3mepeHne yckopeHHs OpU MPSMOJMHEHHOM PAaBHOYCKOPEHHOM JBUXKEHUU II0 HAKIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUXKCHUHU.



Usmepenne yckopeHHs CBOOOAHOrO majeHUs (PEKOMEHOOBAHO HCIONb30BaHUE LH(PPOBOH
1a00paTopun).

Uzyuenne nBwkeHHsl Tena, OpOLIEHHOrO TOPH30HTaJIbHO. [IpoBepka TUMOTE3Bl O NPAMON
MIPONOPIIMOHATBHOM 3aBUCIMOCTH MEXY aJIbHOCTHIO MOJIETA M HAYAJIBHOW CKOPOCTBIO TENA.

N3ydenue nBUKEHMS TeNa MO0 OKPYKHOCTH C IMTOCTOSHHOM 110 MOAYJIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOAA O0paIIEHUs] KOHHUECKOTO MasiTHUKA OT €0 MapaMeTpoB.

Tema 2. lunamuxa.

ITepseiii 3akoH HeroroHa. MHEpunansHble cuctemsl orcuéra. [Ipunnun otHocurensHocTy [Manumnes.
HeuneprimansHble cucTeMsl oTcuéTa (ornpeaesaeHue, IpuMepsl).

Macca tena. Cuna. [IpyHUIMn cyneprno3unuu Cuil.

Bropoii 3akon HeroToHa 17151 MaTEpUanbHON TOUKY.

Tpernii 3axoH HproTOHA 1711 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHsI. DKBUBAJIEHTHOCTh TPAaBUTALMOHHON U HHEPTHOM MacChl.

Cuna TspKeCTH. 3aBUCHMOCTDh YCKOPEHHsS CBOOOIHOrO MaJeHHsl OT BBICOTHI HaJ| TOBEPXHOCTHIO
TUTaHEeTHI U OT reorpaduyeckoil MUpPoTHL. [IBikeHne HeOECHBIX Tell M MX CIYTHHKOB. 3akoHbI Keruiepa.
ITepBast KocMu4ecKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHKyIIErocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHHUs CKOJIBKECHUS U cujia TpeHus mnokos. Koagduiuent
Tpenud. Cuita COMpOTHBIIEHUS NPH IBM)KEHUH TeNla B KUAKOCTH WIIH Tase, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCHUTEIBHOTO IBFKEHHUSI.

Hasnenne. ['mapocratudeckoe gasienne. Cuna Apxumena.

TexHuuyeckne yCTpOHMCTBA W  TEXHOJIOTMYECKHME  IPOIECCHl:  MOAMIMITHUKH, JBIDKEHHE
WCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGumronenne nBmkeHns TeN B MHEPITUAIBHBIX 1 HEMHEPIIMATBHBIX CUCTEMAaX OTCUETA.

IIpyHIMIT OTHOCHUTENBHOCTH.

Kadenne nByX HUIMHIPOB WIX IIAPOB Pa3HOH MAcCChl C OMMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO
HEUHEPLMAIBHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOACHCTBYIOIIEH MIPUIOKEHHBIX K TEy CHJI C IPOU3BEIECHUEM MAacChl T€lla HA €ro
YCKOpPEHHE B MHEPIMAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOZHUKAIOIUX B PE3YJIBTATE B3AUMOICHCTBUS TEI.

M3Mmepenue Macc 1o B3auMOJIEUCTBHIO.

HesecomocTs.

Bec Tenma npu yCKOpEHHOM NTOABEME U MAJCHUN.

LenTpoOexHBIC MEXaHU3MEI.

CpaBHeHME CUJI TPEHUS TIOKOSI, KAUEHHSI U CKOJIBXKECHUS.

Yuenuueckuii sxcnepumenm, nabopamopnisie padomoi, nPAKMUKyMm.

Wsmepenne paBHOAEWCTBYIOMIEH CHII TIPU JBIKEHUH OpycKa 110 HAKIIOHHOH TLTOCKOCTH.

[IpoBepka runoTes3bl O HE3aBUCUMOCTH BPEMEHH IBHKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH Ha
33JaHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B IIPY)KUHE U PE3NHOBOM 00pasle, OT
ux nedopmariim.

WzyueHne nBUXKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM yepe3 JIETKuil OI0K.

Nsmepenne koaduipieHTa TpeHus 1Mo BEMUYHHE YTII0BOro Koddduimenta 3aBucuMocti Frp(N).

UccnenoBanne nBMxeHHs OpycKa 1O HAKJIOHHOW IIOCKOCTH € TEpeMeHHBbIM Ko3(dduuumentom
TPEHUS.

W3ydenne nBHKEHMS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOoe Teno. [locTynarensHoe u BpamaTenbHoe IBHKEHHE TBEPAOro Tena. MOMeHT
CHJIBI OTHOCUTENBHO OcH BpauieHus. [1nedo cuisl. CrioxkeHne cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LleHnTp
TSYKECTHU Tela.

VYcnoBus paBHOBECHS TBEPJIOTO TENA.

YcroitunBoe, HEyCTOIMUMBOE, Oe3pa3InIHOE pAaBHOBECHE.

TexHudeckne ycTpoOHCTBA M TEXHOJOTMYECKHE IPOLECCH: KPOHIUTEHH, CTPOUTENbHBIA KpaH,
pemérdaTbie KOHCTPYKIMH.



Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBecHs.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomoi, npaKmuxym.

UccnenoBanue ycnoBuii paBHOBECHsI TBEPIOTO TENA, UMEIOIIET0 OCh BpaIlIEHUS.

KoncTtpynpoBaHnue KpoOHIITEHHOB U pacuér Cuil YIpPYroCTH.

N3ydenune ycToHuMBOCTH TBEPAOTO TeNa, UMEIOLIETO MJIIOLIA/lb OTOPHI.

Tema 4. 3axonsl coxpanenus ¢ mexanuxe.

NMnynsc MaTepuaJbHOM TOYKM, CHCTEMBlI MaTepHalbHbIX TodeKk. ILleHTp Macc cucremsl
MaTepuaIbHBIX ToueK. Teopema o ABM)KEHUH LIEHTpa Macc.

I/IMHyJII)C CHJIbI 1 UKBMCHCHHMEC UMITYJIbCa TEia.

3aKOH COXpaHEeHUs UMITyJIbCa.

PeakTuBHOE IBHKEHHE.

MomeHT HUMITyJIbCa MaTepHaHBHOﬁ TOYKHU. HpeJICTaBJ'IeHI/Ie O COXpaHCHUHN MOMCHTA HUMIIYJIbCa B
HEHTPAJIBHBIX ITOJIAX.

Pabora cuiibl Ha MaJIOM ¥ Ha KOHEYHOM TiepeMelieHuu. ['paduueckoe npeacTaBieHre padoThl CUITBL.

MOoOIIHOCTE CUJIBI.

Kunernueckasi sHeprus MaTepuajbHOM TOYKH. Teopema 00 M3MEHEHWH KUHETHUYECKOH SHEpTUr
MaTepUAIbHON TOYKH.

HOTeHHHaHBHBIC 1 HECIMMOTCHIUMAJIbHBIC CHUJIBI. HOTGHHI/IaHBHaH OHEpPrus. HOTGHHI/IaHBHaﬂ OHEprus
yrpyro JneOpMUPOBAHHON TPYXKHUHBL. [loTeHIMaabHas dHEpPrusl Tela B OJHOPOJHOM T'PaBUTAIIMOHHOM
none. [loTeHTnanpHas SHEPTUS Tela B TPAaBUTAIIMOHHOM T10JI€ OJTHOPOIHOIO Iapa (BHYTPH U BHE IIapa).
Bropas xocmuueckast CKOpocTb. TpeTbs KocMUYECKast CKOPOCTb.

CBs13b pa60T51 HEIMOTCHIIUAJIbBHBIX CHUJI C U3BMCHCHUEM MeXaHUYECKOHN OHEPruu CUCTEMBI T €J1. 3akoH
COXpaHCHUA MeXaHNYeCKOn OHCPruu.

Ynpyrue u Heylpyrue CTONKHOBEHUS.

VYpaBHenue bepHymm Ui uaeanbHOM KUJIKOCTH KaK CIEACTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON SHEPTUH.

TexHuueckde yCTpOHCTBa M TEXHOJOTMYECKHE TPOIIECChl: JABMIKEHHUE PAKET, BOJOMET, KOMED,
MPYKUHHBIH MUCTOJIET, THPOCKON, (PUT'YpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aK0H COXpaHEHUS NMITYIIbCA.

PeakTuBHOE NBUKEHUE.

M3Mepenne MOIIHOCTH CUJIBI.

W3meneHme sHEpTUH Tea MPH COBEPIIEHUH PaOOTHI.

B3aumHble npeBpailieHus] KHHETUYECKOW 1 TTOTEHIIMAIbHOM 3HEPruid MpU JEUCTBUM HA TEJIO CHUJIbI
TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHre YHepTuy Ipy CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, NPAKMUKYM.

M3mepeHne nMiynbca Tena o TOpMO3HOMY ITYTH.

W3mepenwne CHITBI TSATH, CKOPOCTH MOJIEIH 3JIEKTPOMOOHIIS 1 MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TENa ¢ UMIYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCa IIPU YIIPYTOM B3aUMOJACHCTBUU.

N3mepeHne KUHETUYECKOM SHEPrUu Tefa M0 TOPMO3HOMY IYTH.

CpaBHeHHE U3MEHEeHHsI IOTEHITMATBHON SHEPTUH MPYKUHBI C paObOTOH CHITBI TPEHUSI.

Onpenenenrie pabOTHI CHITBI TPEHUS TIPU JBHKEHUU TeNa M0 HAKJIOHHOW TIIOCKOCTH.

Pazpen 3. MosekyJsipHas pU3MKa M TEPMOAUHAMUKA.

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu.

OcCHOBHBIE TONOKEHHUS MONEKyIIpHO-kuHeTndeckoi Teopuu (MKT), ux onbsiTHOe 00OCHOBaHUE.
Huddysus. bpoyHoBckoe aBrxkeHne. XapakTep IBMKEHUS U B3aMMOJICHCTBUS YacTHIl BelecTsa. Moenu
CTPOEHHMS Ta30B, KUAKOCTEH M TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJENEH.
Macca u pazmepsl Moiiekya (atomoB). KonmnuectBo Bemectsa. Ilocrosnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u crioco0bl e€ n3mepenus. llkana remnepatyp Llenscust.

Mogenp HIeaJbHOTO ra3a B MOJEKYJISIPHO-KMHETHYECKOM TEOpUHU: YacTHLBI Ta3a JBHXKYTCS
XaOTHUYECKU U HE B3aUMOJEUCTBYIOT IPYT C APYTOM.



l'azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Knanelipona. AOconroTHas TemmepaTypa (IIkana
temmnepatyp KensBuna). 3akon [lansToHa. M3omporneccsl B UealbHOM ra3e ¢ MOCTOSHHBIM KOJHMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHne U30MPOIECCOB: H30TEPMa, H30X0pa, H300apa.

CBsi3p MEXKAY [aBICHHEM M CpEOHEH KHUHETHYECKOW SHEprueil MocTymaTelnbHOTO TEMIOBOrO
JBIDKEHHS MOJIEKYJ MJIEajJbHOrO Ta3a (OCHOBHOE YypaBHEHHE MOJICKYISIPHO-KUHETHUYECKOW TEOpHH
WJICATTLHOTO Ta3a).

CBsi3b aOCONIOTHOW TeMIIepaTyphl TEPMOAWHAMHYECKOH CHCTEMBI CO CpeJHEH KHHETHYECKOH
JHEpruel MoCTyNaTelbHOr 0 TEMIOBOr0 ABUKEHUS €€ YaCTHII.

Texuuueckne ycTpoicTBa W TEXHOJIOTMYECKHE MPOLECCH: TEPMOMETP, OapoMeTp, MoaydeHHe
HaHOMaTepuasoB.

Hemoncmpayuu.

Mogenu qBUKEHHS YacTHIL BEIIECTBA.

Mogenb 6pOyHOBCKOT'O JTBUKCHUS.

Buneoponuk ¢ 3aMChi0 pealbHOr0 OPOYHOBCKOT'O BUKEHUS.

Hduddysust xumkocTei.

Mogens onbita HlTepHa.

[IpuTsxenue MOJIEKYIL.

Mopeny KpUCTATUTMYECKHX PEHIETOK.

Habnronenue u viccienoBanne H30MPOIIECCOB.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomoi, NPAKMUKYM.

HccnenoBanne nmporecca yCTaHOBJIEHHUS TEIJIOBOTO PaBHOBECHS IIPH TEMIIO0OMEHE MEX Ty Topsaent
1 XOJIOOHOW BOJOM.

Wzyuenne n3oTepMruieckoro npomecca (PeKOMEeHJ0BaHO HCIIONb30BaHUE U(POBOI TabopaTopu).

M3yueHne n30X0pHOro mnpoiecca.

Nzyuenne n3zobapHOro mnporecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunet.

Tepmogmaamudeckass (TJ]) cucrema. 3amaHWe BHEMIHUX YCIOBHU IS TEPMOIMHAMUYICCKON
cucTeMbl. BHenHue 1 BHyTpeHHHE napaMeTphl. [lapamerpsl TepMOAMHAMHUYECKON CUCTEMBI KaK CpelHue
3HAYEHUSI BEJIMYHH, OMMCHIBAIONINX €€ COCTOSHHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hagano repmonnHaMukn. CaMOIPON3BOSIBbHAS PENIaKCaIUs TEPMOTNHAMUIECKON CHCTEMBI
K TEIUIOBOMY PaBHOBECHIO.

Mopnenpe uaeanpbHOrO ra3a B TEPMOIMHAMHKE — CHCTEMa YpaBHEHMI: ypaBHeHHE MeHeneeBa—
KunanelipoHa u BbIpakeHue JUisl BHYTPEHHEH SHEpruy. Y CIOBUS NPUMEHUMOCTH 3TOM MOJAENU: HU3Kas
KOHIIGHTpAIWs YacTHIl, BBICOKHE TEMIIEpaTyphl. BrIpaskeHue A BHYTpEHHEH HEPTrUU OJTHOATOMHOTO
WeaTbHOTO Ta3a.

KBasucratnueckne n HeCTaTUYECKHE MTPOIIECCHI.

OneMeHTapHas pabora B TepMoauHamuke. Beramcnenne paboTsl 1Mo rpaduky mporecca Ha pV-
Iarpamme.

Temmornepenaya Kak crmocod W3MEHEHHs] BHYTPEHHEH SHEPTHH TEPMOTUHAMUYECKON CHCTEMBI 0e3
coBepieHus paboThl. KOHBEKITHS, TEIUIONPOBOHOCTD, H3ITyICHHE.

KommaectBo Temmorel. TerumoéMkocTs Tenma. YaenbHas W MOJNSpHAs TEIUIOEMKOCTH BEIIECTBA.
VYpaBHeHue Mailepa. VYpenbHasi TeIJIoTa CropaHus TOIUIMBA. Pacu€r KomuyecTBa TEIUIOTHI HpHU
terutonepenaye. [lorstue 06 agnabaTHOM Iporiecce.

[lepBrrit 3aKoH TepMoaMHAMHUKA. BHYyTpeHHss1 SHeprust. KoandecTBo TEMoTH 1 padoTa Kak MephI
M3MEHEHHs BHYTPEHHEH SHEPTUU TEPMOAMHAMUYECKON CUCTEMBI.

Bropoif 3akoH TepMOAWHAMUKH JUIsl PAaBHOBECHBIX TPOIECCOB: Yepe3 3a/JlaHHOE PaBHOBECHOE
COCTOSIHHE TEePMOJMHAMHYECKOW CHUCTEMBI TPOXOAHMT E€IWHCTBEHHas anuabara. AOCONIOTHAS
TeMIiepaTypa.

Bropoii 3akoH TepMOIMHAMMKH sl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO TepeaaTh TEIIOTY
oT OoJiee XOJIOAHOTO Tea K Oonee Harperomy 0e3 komneHcauuu (Knaysuyc). HeoOpaTumocTs npupoaHbIx
MIPOLIECCOB.

[Ipunuune! neiictBus TemnoBbix MamuH. KITI.

Maxkcumansnoe 3nauenue KIT. Iukn Kapso.



OKOJIOTUYECKUE aCMEKThl HCIOJIb30BAHUS TEIUIOBBIX JBUraTened. TemnoBoe 3arpsi3HEHUE
OKPYXAIOIIEH CPeIbI.

TexHuueckue YCTPOHCTBA U TEXHOJOTHYECKHE TIPOIECCHl: XOMOAWIBHUK, KOHIUIIUOHED,
TU3ENbHBIA M KapOIOpaTOPHBIA JBUTATENN, MapoBas TypOWHA, MOJYyYCHHE CBEPXHHU3KUX TEMIIEpaTyp,
YTUIU3AIUS «TEIIOBBIX)» OTXO/IOB C UCIIOIB30BAHUEM TEIUIOBOTO HACOCA, YTHIIN3AIUs OMOOPTaHMYECKOTO
TOILTUBA JJIs1 BRIPAOOTKHU «TEIJIOBON» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

M3menenne TeMepaTypsl Ipy aquadaTUueCKOM PaCcIIuPEHUH.

Bosnymnoe oruugo.

CpaBHeHHE yNIETBHBIX TEIUIOEMKOCTEH BEIIECTB.

Croco0bl U3MEHEHHsI BHYTPEHHEH SHEPTHH.

UccnenoBanune aguabaTHoro mporecca.

KommnbroTepHbie MOIeNH TEIIIOBBIX JBUTATEICH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomoi, npAKMUKyMm.

N3mepenne yneinbHOU TEMIOEMKOCTH.

HccnenoBanue mpoiiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue aguabaTHoro mporecca.

M3ydyenne B3amMOCBSI3U SHEPTUU MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPhl KATICHUS
JKUJIKOCTEH.

Tema 3. Acpezamusie cocmoanusa eeujecmea. Pazoswvle nepexoowl.

ITapoobpa3zoBanue u KoHIeHCaIMs. VicapeHrue u KAmeHune. Y AebHas TeIIoTa mapooopa3oBaHusl.

Haceimmennple ¥ HEHACHINICHHBIE Tapbl. KadecTBeHHAasl 3aBUCHMOCTH IIJIOTHOCTH W JABJICHHS
HACBIIIEHHOTO Mapa OT TeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATyPhl KUIIEHHUS OT JABJICHUS B KUKOCTH.

BnaxxHoCTh BO3ayxa. AOCONIOTHASE U OTHOCUTENIbHAS BJIAXKHOCTb.

Teépmoe Ttemo. Kpucrammmuyeckue u amopdHbie Teida. AHHU30TPONMS CBOWCTB KPHCTAJUIOB.
[InaBnenue u kpucTaIM3any. Y AeNbHas TerioTa miapieans. Cyommmarus.

Hebopmanmu tBEpHOro Tema. Pactsokenne m okatue. Cuur. Momyns HOnTra. [Ipenen ymnpyrux
nehopMariii.

TermnoBoe pacmMpeHUe >KUIKOCTEH HW TBEPABIX TeN, OOBEMHOE W JIMHEHHOE paclIupeHue.
AHTapMOHM3M TEIUIOBBIX KOJEOAHWMH YacTHI[ BEI[eCTBa KaK MPHYMHA TEIUIOBOTO PACHIMpEHHs Ten (Ha
KaueCTBEHHOM YpPOBHE).

[IpeoOpazoBanue »HEPrUH B (Ha30BBIX TIEPEXOIaxX.

YpaBHeHUE TEIIOBOro OaaHca.

[ToBepxrocTHOE HaTsDKeHHE. KoaGHuIeHT moBepXHOCTHOTO HATsHKeHHsI. KamiuisipHble SBIeHMS.
[aBnenue nog UCKpUBIEHHON OBEPXHOCTHIO xuAKOCcTU. Popmyna Jlannaca.

TexHu4yeckrne yCTpOWCTBA M TEXHOJNOTHYECKHE IPOILECCHI: JKHUIKHWE KPUCTAIIIBI, COBPEMEHHBIE
MaTepHabl.

Jemoncmpayuu.

TennoBoe pacupeHue.

CBoiicTBa HACBHILICHHBIX TAPOB.

Kunenue. Kunenue npy noHM>XEHHOM JAaBICHHU.

W3mepenne CrITbl MOBEPXHOCTHOT'O HATSHKEHUSI.

OnBITH ¢ MBUTHHBIMU TUIEHKAMH.

CmauuBaHue.

Kanmunnsipasie siBieHuUs.

Mopeny HeHbIOTOHOBCKOW KUAKOCTH.

Crioco0b! M3MepEeHUs BIaKHOCTH.

UccnenoBanne HarpeBaHust U TUIABJICHHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunpr negopmanuii.

HaGumronenre Manbix e opMarimid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomoi, npaKmMuKym.

M3yuenune 3aKOHOMEPHOCTEHN UcapeHust >KUIKOCTEH.

W3mepenne yenbHOM TeTIOTH TUTABJICHUS JIbJa.

N3yuyenue cBOMCTB HACHILLEHHBIX MAPOB.



N3mepenne aGCOMIOTHOM BIIAXKHOCTH BO3/{yXa M OIICHKA MacChl TAPOB B TIOMEIICHUH.

Nzmepenne ko3 puIreHTa NoOBEpXHOCTHOTO HATKCHUS.

Nsmepenne monyns FOHra.

HUccnenoBanue 3aBucUMOCTH JiepopMaliii pe3nHOBOT0 00pasia OT MPUIIOKEHHON K HEMY CHIIBL.

Paznen 4. DaexkTpoamHaMuka.

Tema 1. Inexmpuueckoe noJe.

OnexTpusanus Tela U e€ MPOsIBICHUS. DIeKTpUUecKuil 3apsia. [[Ba BUlla AIEKTPUUYCCKUX 3aPSIOB.
[IpoBOAHWKM, HAWAPNEKTPUKM U MOJYNPOBOTHUKH. OJEMEHTApHBIA 3JIEKTpUUYECKUI 3apan. 3akoH
COXpaHEHHs JIEKTPUIECKOTO 3apsaa.

BzaumonetictBue 3apsnoB. Toueunsie 3apsasl. 3axoH Kymona.

OnexTtpudeckoe none. Ero neiicTBre Ha 3y1eKTpUUYecKUe 3apsIbl.

HanpsoxéaHocTs anekTpudeckoro mosns. [IpoOHstii 3apsia. JInHuN HanpspKEHHOCTH 3JIEKTPHYECKOT O
nosisi. OIHOPOHOE AIIEKTPHUUECKOE TTOJIE.

[loTeHnManbHOCTh  3JEKTPOCTATUYECKOro TMojs. Pa3HOCTh MOTEHLMAJOB M HamNpsDKEHUE.
[lorennmanbHas SHeprus 3apsjia B dJIEKTpocTaTudeckoM moje. [loTeHnnan 3aeKTpocTaTHYecKOro modsl.
CBs13b HANPSKEHHOCTH TTOJIS M PA3HOCTH MOTEHIIHAIOB [T 3JIEKTPOCTATHIECKOr0 MO (KaK OTHOPOIHOT O,
TaK ¥ HEOJHOPOJIHOTO).

[IpuHIUTT CyTIePTIO3UITUN IEKTPUUECKUX TTOJICH.

[Mone Toueunoro 3apsina. [lone paBHOMepHO 3apsbkeHHON cdepbl. [lone paBHOMEPHO 3apsHKEHHOTO
mo o0wbéMy 1mapa. Ilone paBHOMEPHO 3apsHKCHHONW OECKOHEUHOW IIIOCKOCTH. KapTuHbl JuHMN
HaNpsHKEHHOCTH 3TUX TOJIEN U SKBUITOTEHIIMAILHBIX TTIOBEPXHOCTEH.

[IpoBOAHMKH B 37EKTPOCTATHUECKOM IOJIE. Y CJIOBHE PaBHOBECHS 3aPSIJIOB.

JVDIIEKTPUKH B DJIEKTPOCTATHYECKOM TToJie. J{uamekTpraeckas mpoOHUIIaeMOCTh BEIIECTBA.

Konnencarop. D1eKTpoéMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO KOHIEHCATOPA.

[NapamensHOe coeanHeHue KoHAeHcaTopoB. [locnenoBarensHoe COeTMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

JBrkeHune 3apspKeHHON 9acTUITB B OJJHOPOIHOM JJIEKTPHYECKOM TOJIE.

TexHudeckne yCTpoCTBA ¥ TEXHOJIOTWYECKHE TMPOLECCHI: AIIEKTPOCKOM, D3JIEKTPOMETD,
JNIEKTpOCTaTHUYECKAas 3allUTa, 3a3eMIICHUE DIICKTPONPHOOPOB, KOHEHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

Y CTpoiicTBO M PUHIIMI ACUCTBUA 3JIEKTPOMETPA.

DJeKTpUYIecKoe TI0JIe 3apsKEHHBIX [IIAPUKOB.

DNEeKTpUYIECcKOe TOJIe ABYX 3apsHKEHHBIX IUTACTHH.

Monens anekTpocTaTiHdeckoro reHeparopa (Ban me I'paada).

[IpoBOAHUKH B 3IEKTPHUIECKOM IIOJIE.

DNeKTpocTaTHIECKast 3aIuTa.

YcrpoiicTBO U JigiicTBHE KOHAEHCATOpa MTOCTOSHHONW U IIEPEMEHHOM EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTH TLIOCKOT'O KOHIEHCATOPA OT TUIOIIAN TIACTHH, PACCTOSHIS MEXIY
HUAMU U TUJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus MEeKTPUIECKOTro MO 3apsHKEHHOT0 KOHIEHCATOoPA.

3apsaka U pas3psaKa KOHASHCATOpa Yepe3 Pe3UCTop.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

OueHka cuil B3aUMOACUCTBUS 3apSyKEHHBIX TeEJT.

HaGmonenne mnpeBpamieHuss SHEPTHM  3apsDKEHHOTO KOHJEHCATOpa B JHEPTUI0 W3IYYSHHS
CBETOMO/A.

Wzydenne nporekaHus TOKa B IETH, COIEPIKAIEe KOHJIEHCATOP.

Pacripenenenue pa3sHOCTH TOTEHIIUMAIOB (HAMPSOIKEHUS) TPH TIOCIENOBATEIBHOM COCIUHEHHH
KOHJIEHCATOPOB.

HUccnenosanue pa3psga KOHASHCATOPA Yepe3 PE3UCTOP.

Tema 2. llocmoanunuwtit 21eKmpuyecKuii mox.

Cuna Toka. [locTosiHHBIN TOK.

VYcnoBus cyliecTBOBaHUS OCTOSIHHOTO 3JIeKTpUueckoro Toka. Mcrounuku toka. Hanpsokenue U u
SMC é&.

3akon OMa AJid ydacTKa LIETH.



ONEeKTpUYECKOE CONMPOTHUBIIEHUE. 3aBUCUMOCTh COIPOTHUBIIEHUS! OIHOPOIHOIO IPOBOJHUKA OT €ro
JUIMHBI U TUTOIIAJIH TTONEPEYHOro CEUEHU. Y IeNbHOE COMPOTHUBIIEHUE BEIIECTBA.

[locnenoBaTenpHOE,  MapamieNbHOE, CMEIIAHHOE  COEIMHEHUE  IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX dJeKTpuueckux nenei. [Ipasuna Kupxroda.

PabGota snextpuueckoro Toka. 3akon Jlxoymns—Jlenna.

MoITHOCTB 3JIEKTPUYECKOT0 TOKa. TerioBasi MOIIHOCTb, BbIAENAEMas Ha pe3UCTOpeE.

OJIC v BHyTpEHHEE CONMPOTUBIICHHE MCTOYHMKA TOKa. 3akoH OMa sl TOJMHON (3aMKHYTOM)
3JIEKTPUUECcKOil 1ienu. MOIIHOCTh UCTOYHMKA ToKa. KopoTkoe 3amblkaHue.

KonpaencaTtop B 11enu NOoCTOSHHOTO TOKa.

TexHuueckne ycTpoWcTBa M TEXHOJOTMYECKHE MPOLECChl: aMIlepMeTp, BOJIBTMETp, peocTart,
CYETUMK BIIEKTPUYECKON SHEPTUH.

Hemoncmpayuu.

N3mepenuie CHITbI TOKA U HANIPSKEHUS.

HccnenoBanne 3aBHCUMOCTH CHUJIBI TOKA OT HANPSKEHHS JJIS PE3UCTOpa, JIaMITbl HaKaJMBaHUS U
CBETOUO/A.

3aBHCUMOCTb COIIPOTHBIICHUS IMJIMHAPHUECKUX TTPOBOTHUKOB OT JUIMHBI, TUIOIMIAAH TOMEPEYHOT0
CeueHHs M MaTepuala.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKa OT COMPOTHBIICHUS PU TIOCTOSTHHOM HaIPSDKEHHUH.

[Ipsimoe wusmepenne OJJIC. KopoTkoe 3aMblkaHHWE€ TalbBaHUYECKOIO OJJIEMEHTa U OIEeHKa
BHYTPEHHETO CONPOTHUBIICHHUS.

Crioco651 coenHeHNsT UCTOYHHUKOB Toka, D/IC Oarapeii.

HccnenoBanne pa3sHOCTH MOTEHIINATIOB MEXTy TIOJTIOCAMH UCTOUYHMKA TOKA OT CHJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnie padbomoi, PAKMUKyMm.

HccnenoBanne cMenmaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenwne yienbHOr0 CONPOTHBIIEHHUS TPOBOTHIKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHU AJIS JIaMITbl HAaKaJIuBaHUS.

YBenudenne npeaesia n3MepeHus aMmrepMerpa (BOIbTMETpa).

Wzmepenne 3/IC 1 BHYTpPEHHETO CONPOTUBIIEHHSI HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu OJIC rajgbBaHUYECKOr'O 3J€MEHTa OT BPEMEHU IIPH KOPOTKOM
3aMbIKaHUH.

Hccnenosanue pa3HOCTH ITOTEHLIMATIOB MEX Ty IIOJIIOCAMU UCTOYHHKA TOKA OT CUJIbI TOKA B IIEIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuyeckas MPOBOIUMOCTD PAa3IMUYHBIX BELIECTB. OJEKTPOHHAs IPOBOAMMOCTH TBEPIBIX
METaJJIOB. 3aBUCHUMOCTh COIPOTUBIICHHUS] METAJUIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

OnekTpuyeckuii TOK B BakyyMme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

Ionynposoguuku. CoOCTBEHHas! M IPUMECHAs! IPOBOIAUMOCTD IIOJIyNIpOBOAHUKOB. CBOIiCTBa p—N-
nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUUECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAsT JUCCOLUUALUS. DJIEKTPOIU3. 3aKOHBI
®Dapanes Ui SJIEKTPOIU3A.

OneKTpUYecKUil TOK B razax. CaMoCTOSITENIbHBIA U HECAMOCTOSTENbHBIN pa3psad. Pasnuunbie TUIIBL
CaMOCTOSITENbHOTO pa3pana. Monnus. [lnasma.

Texauueckue ycTpoilcTBa M NpaKTHYECKOE NPUMEHEHHE: ra3opaspsaHble JaMIIbl, 3JEKTPOHHO-
nmydeBas TpyOKa, IOJIyIIPOBOJHUKOBBIE IPUOOPKI: THOA, TPAH3UCTOP, POTOANO, CBETOAMO/, TAJIbBAHNUKA,
paduHUpOBaHKE MEAHN, BBIIUIABKA AJIFOMUHHS, 3JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHCUMOCTD CONIPOTHUBIICHHS METAJIJIOB OT TEMIIEPaTyphI.

[IpoBOAMMOCTE 3JIEKTPOIHUTOB.

3akoHsbI 2nekTponuza Papanes.

HckpoBoii pa3psa 1 MpOBOIUMOCTE BO31yXa.

CpaBHeHME TPOBOJMMOCTH METAJUIOB U MOTYTIPOBOAHHUKOB.

OnHOCTOPOHHSS MPOBOAMMOCTD TMOJA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi, npaKmuKym.

Habnronenue >nektponmsa.

W3mepenune 3apsiaa 0MHOBAJIEHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH COITPOTHUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPaTyPHI.

CHsiTHE BOJBT-aMIIEPHOH XapaKTEPUCTHKH THUOAA.

@Ou3nvecKuil MPaKTHKYM.

CriocoObl  M3MepeHus: (U3NYECKHX BEIMYUH C HCIOJIb30BAHMEM AaHAJOTOBBIX M LU(PPOBBIX
HU3MEPUTENbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE W OTHOCHTENBHBIC
MOTPEIIHOCTH U3MepeHHi puzndeckux BenuurH. OLeHKa TpaHuI] TOrPEeHIHOCTEH.

[IpoBenenne KOCBEHHBIX HW3MEPEHWH, HCCIENOBAHUN 3aBHCUMOCTEH (HU3MUECKUX BEITUYMH,
MpoBepKa MPEJIOKEHHBIX THIoTe3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHUYECKUX pasjenax
«Y4EeHUYECKHI SKCIIEPUMEHT, J1a00paTOPHBIC Pa0OTHI, MPAKTHKYM) ).

MexnpeaMeTHbie CBSI3H.

Uzyuenne kypca ¢usmku yriayonéHHoro ypoBHsa B 10 Kimacce OCyHIECTBISIETCS € Y4ETOM
COJIepPKATENbHBIX MEKIPEIMETHBIX CBSI3el C KypcamMH MaTeMaTHKH, OHOJIOTHH, XHMMHH, reorpaguu u
TEXHOJIOTHH.

Meosicnpeomemmusle NOHAMUSA, C6A3AHKBIE C UZYUEHUEM MEMO006 HAYYHO20 NO3HAHUA: SBJICHIE,
HayuyHblii (akT, TuUMOTe3a, (QU3MYECKas BEIUYMHA, 3aKOH, TEOpHUs, HAOJIOJICHUE, JKCIECPUMEHT,
MOJIETTUPOBAaHNE, MOJICNb, U3MEPEHHE, TIOIPEITHOCTH M3MEPEHUH, H3MEpUTENbHbIE TTPUOOPHI, TUPpPOBas
saboparopusi.

Mamemamuxka: peuieHue cucTeMbl ypaBHeHHU. JIuHeiHas ¢yHkuus, napabona, runepbona, Ux
rpaduku U cBoiicTBa. TpuroHoMerpuueckue GyHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJECTBO. BEKTOPHI M MX IPOEKIINU HA OCH KOOPJIMHAT, CJIO)KEHUE BEKTOPOB.

buonozusa: mexanmdeckoe NBUKEHHE B )KUBOW mpupozae, AMPpQy3ns, 0CMOC, TEIIOOOMEH KUBBIX
OpraHU3MOB, TEIJIOBOE 3arps3HEHIE OKPYKAIOMIEH Cpe/ibl, YTHIH3aUsl OMOOPTaHUYECKOTrO TOTUIHBA JUIS
BBIPA0OTKH «TEIJIOBOM» W DIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE W KaNMUIAPHBIC SBICHUS B
MPHUPOJIE, SJICKTPHUESCKHE SIBICHHSI B YKUBOH ITPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIIECTBA, MOJISIPHAS
Macca, IOJIy4yeHHEe HaHOMAaTepHaJlOB, TEIJIOBbIE CBOMCTBA TBEPIABIX Tel, >KUIKOCTEH M Ta30B, XKHUIKHUE
KpPHUCTaJJIbl, 3JIEKTPUYECKUE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHUYECKAasl [UCCOLMALMS, TIajbBAHUKA,
3JIEKTPOHHAS. MUKPOCKOIIHS.

T'eozpagpusa: BIaxxHoCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeodbpa3zoBaHue ABUKEHUH C UCIIOIb30BAHIUEM MEXaHU3MOB, YUET CyXOr0 U XKUKOI'0
TPEHUs B TEXHUKE, CTATUYECKUE KOHCTPYKIUH (KPOHIUTEHH, peléTyaThle KOHCTPYKIUH), HCIIOJIb30BaHUE
3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHHMKE (TMPOCKOI, BOIOMET M APYIrHE), IBUTATENb BHYTPEHHETO
CropaHus, IapoBas TypOWHA, OBITOBOM XOJIOAWJIBHUK, KOHOULIMOHEP, TEXHOJOIUU IIOMY4YEHUS
COBPEMEHHBIX MAaTEpHalioB, B TOM 4YHCJIE HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAasi
3alUTa, 3a3€MJIEHHE 3JIEKTPONPHUOOpPOB, TIa30pa3psAHbIC JaMIIbl, IOJYNPOBOIHUKOBBIE NPHOOPBHI,
rajJbBaHMKA.

11 KJIACC

Pazpen 4. DuekTpoaMHaMuKA.

Tema 4. Maznummnoe none.

B3anMopelicTBr€ NMOCTOSHHBIX MAarHUTOB M NMPOBOJHUKOB C TOKOM. MarHuTHoe moie. Bekrtop
MarHuTHOM MHIYKUWU. [IpruHLINI cyneprno3uuuy MarHUTHBIX HoJei. JIMHUM MarHUTHON MHAYKLIHH.

MarauTtHoE 1oJie TPOBOIHUKA C TOKOM (IIPSIMOT'0 IPOBOIHHKA, KATYIIKH U KPYTrOBOT0 BUTKA). OTBIT
Opcrena.

Cuna Amriepa, e€ HarrpaBIIeHHE U MOJYJIb.

Cuna Jlopenna, e€ HampaBJIeHHE W MOAYJNb. J[BKeHHE 3apspKeHHOW YacTHIBI B OIHOPOIHOM
MarHuTHOM 1oie. Pabora cuiter JlopeHia.

MarnauTtHOe TIoJie B BemecTBe. DeppoMarHeTHKH, mapa- U JHaMarHeTHKH.

TexHuueckrue yCTpONCTBA M TEXHOJOTMYECKUE MPOIECChl: MPUMEHEHUE MOCTOSHHBIX MarHUTOB,
ANIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, SJICKTPOIBUTATEND SIKOOH, YCKOPUTENN 3IIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaprtuna nuHMII WHAYKIUU MarHUTHOTO IIOJI MOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.



Kaptuna nuHui MarHUTHOW HMHIYKIUU MOJS JJIWHHOTO MPSMOTO IMPOBOJHHMKA U 3aMKHYTOIO
KOJIBIIEBOTO ITPOBOJAHMUKA, KATYIIKH C TOKOM.

B3aunmMopaelicTBre IBYX MPOBOJTHUKOB C TOKOM.

Cuna Amrmepa.

HevicrBue cuibl JIopeH11a Ha MOHBI 3JIEKTPOJIUTA.

HaGuroienue qBUKEHUS Ty4YKa 3JISKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMI ASHCTBUS JICKTPOU3MEPUTEIBHOTO MPUOOPa MATHUTOICKTPUISCKONH CUCTEMBI,

Yuenuueckuit sxcnepumenm, nabopamophuie padonol, NPAKMUKYM.

HccnenoBanrie MAarHUTHOTO TOJIS TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue neiiCTBUS MMOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

Usmepenue cuiibl AMiiepa.

M3yuyenmne 3aBUCUMOCTH CUJIBI AMIIEpa OT CHJIBI TOKA.

OmpeneneHne MarHUTHON WHAYKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. Inekmpomaznumnasn uHOYKWuA.

SBnenue »aeKTpoMarHuTHOM MHIYKIMHU. [loToK BekTopa MarHuTHOM wHAyKIuH. J1C nHIyKIHIH.
3aKoH 3eKTpoMarHuTHOM nHaykunn Papanes. Buxpesoe anektpuueckoe nosne. Toku Dyko.

O/C unayKIuu B MPOBOJHUKE, ABUKYIIIEMCS B OTHOPOTHOM MarHUTHOM ITOJIE.

ITpaBuno Jlenna.

HNunykTuBHOCTH. KaTymka WHIYKTUBHOCTH B IIEMH MOCTOSIHHOTO TOKA. SIBJICHHME CaMOWHIYKITHH.
OC camomHIyKIIHH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TIOJIE.

TexHudecKkre yCTPOMCTBA U TEXHOJIOTUYECKUE TTPOIIECCHI: WHYKITHOHHAS 11e9h, COJICHOMU I, 3aIllTa
OT DJICKTPHU3ANNHU TEJT TPU ABMYKCHUH B MATHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

HaGumroienvie ssBeHNsI 3J1€KTPOMAarHUTHON WHTyKIIHH.

Uccnenosanne 3apucumocty /1C HHIYKIHH OT CKOPOCTH U3MEHEHHSI MAaTHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tamenne MarauTa B aFOMHMHUEBON (MEIHOH) TpyOe.

SIBiieHrE CAMOUHAYKITUH.

Uccnenosanne 3apucumocty IIC caMOMHAYKITNH OT CKOPOCTH M3MEHEHHS CHITBI TOKA B LIEMH.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomoi, NPAKMUKYM.

Hccnenosanne SBICHUS SIEKTPOMATHUTHOW WHIYKIIHH.

Omnpenenenrie HHAYKIINA BUXPEBOTO MAaTHUTHOTO TIOJIS.

UccnenoBanue sSBIeHUS CAMOWHIYKIIHH.

CoOopka MoJeNH JICKTPOMAarHUTHOTO TeHepaTopa.

Pazpnen 5. KoJsieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Kkonebanus.

KonebarensHas cucrema. CBOOOIHBIC KONEOAHMUS.

lapmonnueckue konmebaHusa. KuHemMaTHdeckoe M JUHAMHYECKOE OIMCAHHWE. DHEPreTHYEcKOe
olcaHue (3aKOH COXpaHEHWsS MEXaHWYecKOW »dHepruu). BBIBOI JIHHAMHYECKOTO  OMHMCAHUS
TapPMOHHMYECKIX KOJIEOaHHUH U3 UX SHEPTeTUIECKOr0 U KHHEMAaTHIECKOTO OITMCaHUSI.

Ammmtyna u  (aza komebanuii. CBs3p aMIUTUTYABl KONEOAHWW WCXOMHOW BEITUYHHBI C
aMIUTATyIaMU KoJleOaHui e€ CKOPOCTH U yCKOPEHUSI.

Ilepron m wacrora komebanuil. Ileprom Manplx CBOOOAHBIX KOJNEOaHWI MaTEMaTHYECKOTrO
MasTHUKA. [lepron cBOOOAHBIX KOIEOaHM MTPYKUHHOTO MAasSTHUKA.

[lonsTure o 3aTyxaromux konebaHusX. BeiHykneHHbIe koneOanus. Peonanc. PesonancHas kpuBasi.
BrusiHue 3aTyxaHus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOIEOaHUSI.

TexHuueckre yCcTpoicTBa U TEXHOJOTHUYECKUE MPOLIECChI: METPOHOM, YaChl, KAUelH, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KonedaTeIbHOTO ABMKECHUS.

HaGuroieHrie He3aBUCUMOCTH TIEPHOa MAJTBIX KOJIeOaHUH TPy3a HA HUTH OT aMILTUTY/IbI.



UccnenoBanne 3aTyxammux KoNeOaHWNW W 3aBUCHUMOCTU TIEpHOJa CBOOOMHBIX KojeOaHWUH OT
COIPOTHUBJICHHUSL.

Hccnenosanue koinebaHuii rpy3a Ha MACCUBHOM MPYKUHE C IETbI0 ()OPMUPOBAHUS MPEICTABICHUH
00 IeaTbHON MOJIETH MPYKUHHOTO MasiTHHKA.

3aKOH COXpaHEHUS YHEPTUU NPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBanne BHIHYXKICHHBIX KOJICOaHMIMA,

Habnronenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomoi, npaKMUKym.

N3mepenue neprona cBOOOIHBIX KOJICOAHUN HUTSIHOTO M MPYKHHHOTO MasiTHUKOB.

UzyueHnre 3aKkOHOB JBMKEHHS Tea B X07€ KoJIeOaHHid Ha yIPYroM IMoJIBEcCe.

M3yuenune nBMXEHUSI HUTSITHOT'O MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanne yObIBaHUS aMILIATY/IbI 3aTYXAOIIUX KOJICOaHMIA,

HccnenoBanrie BRIHYKICHHBIX KOIEOAHMIA.

Tema 2. Inekmpomaznumneole Koneobanus.

KonebartensHbiit kKOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUS B MIealIbHOM KoJiebaTeTbHOM
kouType. @opmyna Tomcona. CBsi3p aMIUIMTYABI 3apsiia KOHACHCATOpA C aMIUTUTYIOW CHJIBI TOKa B
KoJIe0aTeIbHOM KOHTYDE.

3aKOH COXpaHEHMS SHEPTUH B UJICAJIbHOM KOJICOATEIbHOM KOHTYpE.

3aTyxaromue 3JIEKTPOMarHUTHBIE KoJieOaHus. BEIHYKICHHBIE DJIEKTPOMArHUTHBIC KOJICOaHH .

ITepemennsIif TOk. MOIIHOCTH TIEPEMEHHOT'0 TOKA. AMIUTUTYIHOE M JCHCTBYIOIIEE 3HAYCHUES CUITBI
TOKa ¥ HAIPSHKEHUS TIPU Pa3JIMIHOM (popMe 3aBUCHMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHHU.

CunyconmanbHEIN TepeMEHHBIA TOK. Pe3ncTop, KOHAeHCATOp M KaTyITKa WHAYKTUBHOCTH B IICITH
CHHYCOHJANBHOTO ITEPEMEHHOr0 ToKa. PesonaHc TokoB. Pe3oHaHC HampsykeHui.

Wneanbuebiii TpancdopmaTop. [Ipon3BoacTBO, nepeaaya u NoTpedIeHne dIEKTPHIECKON SHEPTUH.

OKOJIOTHYeCKHE PHUCKH TPH IPOU3BOACTBE d3JIEKTpodHepruu. KymbTypa UCMONB30BaHUSA
3JIEKTPOIHEPTHH B TIOBCEIHEBHON KU3HU.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOIIECChl: AJIEKTPUUYECKUN 3BOHOK, T€HEpaTop
MIepEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaady.

Hemoncmpayuu.

CB0OOIHBIC 3JIEKTPOMATHATHEIE KOJICOaHUSI.

3aBUCHMOCTH YaCTOTHI CBOOOTHBIX KOJIEOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuyuIorpaMMbl JICKTPOMAarHUTHBIX KOJIeOaHHM.

['eneparop He3aTyXalOMMX TEKTPOMATHUTHBIX KOIEOaHUH.

Mogenb 3IeKTpOMarHUTHOTO TeHepaTopa.

BrenyxaenHbie CHHYCOHIATbHBIE KOJIEOaHUSI.

Pesucrop, xaTymika HHIYKTHBHOCTH W KOHIEHCATOP B LIEMH MIEPEMEHHOTO TOKA.

Pesonanc mpm mociemoBaTeNbHOM COCIUHEHWH PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH H
KOHJIEHCaTOopa.

Y CTpoiCTBO M MPUHIIMIT JEUCTBUS TpaHChopMaTopa.

Mogenb JUHUH AIEKTPOoIepenayy.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

Wzydenune Tpanchopmaropa.

HUccnenoBanne nmepeMeHHOr0 TOKa Yepe3 MOCIEA0BaTENbHO COSMHEHHBIE KOHIEHCATOP, KaTYIIKy
U PE3UCTOP.

HaGumroienne ek TpoMarHuTHOTO pe30HAaHCA.

Uccnenoanne paboThl HCTOYHIKOB CBETA B IIETH MTEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHDBLE OTIHBL.

MexaHn4eckre BOJHBI, YCIOBUS WX pacrpocTpaHenus. [lomepeuHble W TPOAOIBHBIE BOJHEIL
[Tepuon, ckopocTb pacnpocTpaHeHUss W AduHA BOJHBL. CBOHCTBA MEXaHMYECKHX BOJH: OTPAKEHUE,
MpenoMIIeHHEe, MHTepPEPEHITUS 1 TUPPAKIIHSL

3Byk. CropocTh 3ByKa. I poMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[ITymoBoe 3arpsi3sHEHHE OKPYKAOILIEH CPEbl.

DJNEeKTPOMarHUTHBIC BOJIHEL. Y CJIOBUS U3ITyUeHHsI DJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B AJICKTPOMArHUTHOM BOJIHE.



CBoiicTBa AJIEKTPOMAarHUTHBIX BOJH: OTpa)KCHHUE, MPEOMIICHUE, TIONApH3anus, nHTepdepeHus u
T PAKIIHSL.

[Ikama 3MeKTpOMarHUTHBIX BOJIH. [[ppuMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpunHMIBEI pagrocBs3u U TeneBuAeHUs. Pangnonokanus.

ONEeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpepl.

TexHuuecknue ycTpoiicTBa M HPAaKTHYECKOE NMPUMEHEHME: MY3bIKaJdbHblE MHCTPYMEHTHI, pajaap,
paanonpuéMHHEK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpa3ByKkoBast JHarHOCTHKA B TEXHUKE U
MEIUIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U PacIPOCTPAHECHUE MOMEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmromeecst Teno kak UCTOYHHK 3BYKa.

3aBHCHUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOHC63HHI>'I.

H36JHOILCHI/IG OTpaXCHUA U MPECIIOMJICHUA MCXaHUYCCKHUX BOJIH.

Habmronenue unrepdepeHnuu u mudpakiny MEXaHUIeCKUX BOJH.

AKyCTHUYECKUH pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IprMeHEeHHE.

HaOuroieHue CBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMILTUTY/ION M YaCTOTON KOJICOaHUI.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, IPEIOMJIEHHE, TOJIIpU3aIus,
ndpakiwst, HTEpdEp SHITHS.

OOHapyxeHre HHHPAKPACHOTO U YIBTPadHUOICTOBOI0 U3TyUCHHH.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomoi, NPAKMUKYM.

N3yuyenune napamMeTrpoB 3ByKOBOU BOJIHBI.

N3yyenue pacripocTpaHeHUs 3ByKOBBIX BOJH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsimonuHeliHOE paclpocTpaHeHUE CBETa B OHOPOAHON cpene. JIyu cBera. ToueuHbl HCTOUHUK
CBeTa.

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

IIpenomienne cBera. 3aKOHBI TMPETOMIICHHS CBeTa. AOCONIOTHBIA ITOKa3aTellb IPETOMIICHUS.
OTHOCUTENBHBIN TTOKa3aTeNh MpeoMieHus. [I0cTOSTHCTBO 4aCTOTHI CBETa M COOTHOIIEHHE JJTUH BOJH MIPH
Mepexojie MOHOXPOMATHYECKOTO CBETA Uepe3 IPaHmIly pa3zerna IBYX ONTUYECKUX CPe.

Xon mydeit B mpusme. Jucnepceust cBera. CiokHBIN cocTaB Oemoro cera. L{ger.

ITonHoe BHyTpeHHEe oTpaxkeHue. IIpenenbHblil yroi NOJIHOrO BHYTPEHHETO OTPAXKEHUSI.

Cobupatommue u paccenBaromme JHH3bL. ToHKas mrH3a. POKyCHOE pacCTOSHUE U ONTHYECKast CHila
TOHKOW JTUH3BL. 3aBUCHUMOCTH (POKYCHOT'O PACCTOSHHS TOHKOW CepruuecKoil JMH3BI OT €€ TeOMETPUH U
OTHOCHTEIHHOTO TIOKa3aTeNsl MPETOMIICHHS.

@®opMyJia TOHKOU JIMH3BL. Y BEIHUYEHUE, 1ABAEMOE JIMH3O0M.

Xon my4a, MPOMICAIIErO JMH3Y TOJ MPOWU3BONBHBEIM YIJIOM K €€ TJIaBHOW ONTHYECKOW OCH.
[locTpoenne n300paXkeHWit TOYKA U OTpe3Ka MPSMOW B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX M UX
cUCTeMax.

OnTudaeckue mpuOopsl. Pa3pemnraromas ciocoOHOCTE. [1a3 kak onTuveckas CUCTeMa.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomuoBas ontuka. UaTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOIOICHUS
MaKCUMyMOB ¥ MHHHMYMOB B HHTep()EpPEHIIMOHHON KapTWHE OT JBYX KOT'E€PEHTHBIX HCTOYHHKOB.
[Ipumeps! kKIaccuuecKux WHTEPHEPEHITMOHHBIX CXEM.

Hudpaxmus ceera. [Audpakunonnas pemi€rka. Y clioBre HAOOIEHNUS TJIABHBIX MAaKCUMYMOB IIPH
MaJIeHN MOHOXPOMATHIECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Nonspu3arus cBera.

TexHUYeckne yCTpoicTBa M TEXHOJOTHMYECKHE IMPOIECChl: OYKH, JIyIa, IMEePHUCKOI, (oToamnmapar,
MHUKPOCKOI, TPOEKIUMOHHBIN ammapaT, MPOCBETJIIEHUE ONTHKH, BOJIOKOHHAs ONTHKA, IU(PPaKIUOHHAS
peérka.

Jemoncmpayuu.

3aKOHBI OTPayKEHMsI CBETA.

WccnenoBanne npenomMiieHus CBETa.

Habmntonenue nonHoro BHyTpeHHEro oTpaskeHus. Mojienb CBETOBOAA.



HccnenoBanre xoaa CBETOBBIX IMMyYKOB Yepe3 MIIOCKONapauIebHYIO TUIACTHHY U IIPU3MY.

HccnenoBanue cBoiicTB N300pakeHUH B JTMH3aX.

Monenu MUKpOCKOINa, TeNecKomna.

Habnronenue nunrepdepeHuu cpera.

HabnroneHne 1BETOB TOHKUX MIIEHOK.

Habnronenue audpakumu ceeta.

Uzyuenne nnppakurOHHON PEIIETKH.

Habnronenue auppakimOHHOTO CIIEKTpA.

HaGuronenue qucnepcuu cBeTa.

HaGuroeHue mossipu3aliiy cBeTa.

[Tpumenenue NOISPOUIOB AJIS1 H3YUCHHSI MEXaHIUUECKUX HAIPSDKEHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie pabomol, npaKmuxym.

N3mepenne nokasaTens MPeNoOMIIEHHUS CTEKIa.

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

Uzmepenne GOKyCHOTO paccTOSHUS paCCEHBAIOIIUX JIMH3.

[Nonyuenune n3o0pakeHUs: B CHCTEME U3 TJIOCKOTO 3epKajia U JINH3BI.

[Nony4enue n3o0pakeHUs: B CHCTEME U3 JIBYX JIUH3.

KoncTtpynpoBanue TeecKOMUYECKHX CUCTEM.

Habmronenne nudpaxumu, nHTEpPEPEHIIUN U TIOISIPU3AINHN CBETA.

Nzydenune nonsipuzanny cBeTa, OTPakEHHOTO OT MOBEPXHOCTH AMIJIEKTPHKA.

Uzyuenne naTephepeHITNH Ta3epHOro U3ITyIEHHs Ha JBYX HIEISX.

Hab6monenme mucnepcum.

Habnronenvie u ucciienoBanne TMppaKkuOHHOTO CIIEKTpPa.

M3Mepenue JIuHbI CBETOBOM BOJIHBI.

[Tomyuenne criekTpa U3IIydeHHs] CBETOIMO0/Ia TIPYU TTOMOIIH AU(PPAKITMOHHON PEIIETKH.

Pazgen 6. OcHOBBI clieUATIBHON TEOPHH OTHOCHTEIbHOCTH.

I'panuiibl NpUMEHUMOCTH  KjJaccHueckod MexaHuku. IlocTymaTel —chienuaibHOM — Teopuun
OTHOCHUTEIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHONH uHTepBan. IlpeoOpazoBanus JlopeHma. YciaoBue NPUIMHHOCTH.
OTHOCUTENBHOCTD OHOBPEMEHHOCTHU. 3aMeUIeHIE BPEMEHU U COKpAIlIEHUE AJIUHBI.

OHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ 3HEPTHEH U UMILYJIBCOM PEIATUBUCTCKON YaCTHIIBL. DHEPTus IOKOS.

TexHuueckue ycTpoicTBa U TEXHOIOTHYECKUE IPOLIECCHI: CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH
3apsDKEHHBIX YACTHIL.

YyeHnueCKUi SKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, IPAKTUKYM.

Onpenenenrie MMIYJIbca W DJHEPTUU PEISATHBUCTCKUX dYacTull (1o QoTorpadusM TpeKkoB
3apsDKEHHBIX YAaCTHL B MATHUTHOM I10JI€).

Paszpen 7. KBanToBasi pusuka.

Tema 1. KopnycKynaphno-601no06oii oyanusm.

PaBHOBecHOE TemIoBOE H3MydeHue (M3IydeHrne abCoT0THO YEPHOTO Tena). 3aKOH cMeleHust Bura.
I'mmoresa IInanka o kBaHTax.

®DoTOHBI. DHEPTHUS U UMITYIIEC (DOTOHA.

®orordderr. Ompiter A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHeHHE DWHINTEHHA IS
dhoroaddexra. «Kpacnas rpanuna» porodddexra.

HaBnenue cBera (B YaCTHOCTH, JABJCHHE CBETa Ha aOCONIOTHO IMOIJIOLIAIONIYI0 M aOCOIIOTHO
oTpaxaromryto nosepxaocts). OnwiTel 11. H. Jlebenena.

BonHoBeie cBoiicTBa yactun. Bomubr ne bpotins. JlmiHa BomHBI e bpoitns u pa3smepsl obnactu
JIOKAJIM3aluy ABMXKYIIEeHcs yacTuibl. KopmycKynsapHO-BOIHOBOM AyanusM. Judpakius 3J1eKTpOHOB Ha
KpHCTaJJIax.

Creun¢uka nzmepennii B Mukpomupe. CooTHoIeHHs HeonpenenéHHoctel 1 eizendepra.

Texuuueckue ycTpoWcTBA M TEXHOJOIMUYECKHE TMPOLECCHI: CHEKTPOMETP, (OTOIIIEMEHT,
¢doTogaTumK, TyHHENbHBIH MUKPOCKOI, COJTHEYHAsI OaTtapesi, CBETOANOI.

Jemoncmpayuu.

®dororh ekt Ha ycTaHOBKE C ITMHKOBOW TIACTUHOM.

UccnenoBanue 3akoHOB BHeWHero (poToddexra.



HccnenoBanne 3aBUCHMOCTH COIIPOTUBIIEHUS TOTYIPOBOJIHUKOB OT OCBEIIEHHOCTH.

Cgeroanon.

Conneunas Oatapest.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomoi, npaKmuxym.

HUccnenoBanue goropesucropa.

Nsmepenne nocrostuHoi [Lnanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA U€pe3 CBETOIUO]] OT HaNpSKEHNUS.

Tema 2. @uzuxa amoma.

OnBITHI 1O UCCIIEA0OBAHUIO CTpOeHUS atoMa. [lnanerapuas Mmozaens atoma Pesepdopaa.

[Mocrynater bopa. M3nyuenue u morsomieHue (OTOHOB IPH IMEPEXO0Je aToOMa C OJHOI'O YPOBHSI
SHEPrUHU Ha JApYyroi.

Bunet cniextpoB. CriekTp ypoBHEH 3HEPTHH aTOMa BOJIOPOJIa.

CrnoHTaHHOE U BBIHY)KJICHHOE U3JIy4YeHHE cBera. Jlazep.

TexHudeckne ycTpoHCTBA M TEXHOJIIOTMYECKHE MPOIECCHI: CIEKTPaIbHBIA aHaIN3 (CIEKTPOCKOM),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mogpens omnbita Pesepdopaa.

HabnroeHrie TMHEHYATHIX CIIEKTPOB.

VYCTpolicTBO U AEHCTBHE CYUETYNKA MOHU3UPYIOLIUX YACTHL.

Onpeznenenrie JUIMHBI BOJTHBI JIA3EPHOTO H3ITyUEHUSI.

Yuenuueckuii 3xcnepumenm, nabopamophuie padomoi, NPAKMUKYM.

Habmonenmne nuHeHIaTOro CriekTpa.

HccnenoBanue criekTpa pa3peskeHHOr0 aTOMapHOTO BOJIOPO/a U I3MEpPEHHe MOCTOssHHON Puabepra.

Tema 3. Qu3zuka amomHnozo A0Pa u 31eMeHMAPHBIX YACMUY,.

Hyxmonnas mozpens sinpa I eitsenOepra—lBanenko. 3apsin sapa. MaccoBoe uncio siapa. M30Tomsl.

PamnoaktuBHOCTE. Anb(da-pacnaz. OJIEeKTPOHHBIH M TO3UTPOHHBEIN Oera-pacmam. ['amma-
M3ITy4YeHue.

3aKoH paanoaKTUBHOTO pacnaja. PamunoakTuBHbIe N30TONBI B Tpupoze. CBOMCTBA HOHU3HUPYIOIIETO
W3IyYeHUs. BrusHMe pajMOaKTHBHOCTH Ha JKMBBIE OpraHU3Mbl. EcTecTBeHHBIM (OH W3IyYCHHS.
Hosumerpusi.

OHeprus CBsI3W HYKIOHOB B siApe. SlnepHbie cuibl. Jledekt Maccol sapa.

SAnepupie peakunn. JlemeHune m cuHTe3 snep. SmepHbie peakTopsl. lIpobiemsr ympasisieMoro
TEPMOSIZIEPHOTO CHHTE3a. DKOJIOTHYECKHE aCIIeKThI PA3BUTHS SICPHON IHEPT €THUKH.

Meropp! perucTpaliiy 1 UCCIeI0BaHuUS dJIEeMEHTAPHBIX YaCTHII.

@yHIaMEHTaJbHble B3auUMOACUCTBUSA. bapuoHsl, Me30HBI U JentoHel. llpeacraBneHue o
CrannmaptHoi Momenn. KBapK-TIr0oOHHAS MOZENTb aIpOHOB.

Ouznka 3a mpenenamu CtangapTHoi Monenu. TéMHas MaTepust B TEMHAsI SHEPTHS.

EnurCcTBO pr3mdeckoil KapTHHBI MUPA.

TexHuuecKre yCTpOUCTBA U TEXHOIOTMYECKUE MPOLIECCHI: TO3UMETP, Kamepa BunbcoHa, snepHbIi
peaxTop, TEPMOSIEPHBIN peakTop, aToMHast 60M0a, MATHUTHO-PEe30HAHCHAS TOMOTpadusl.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

Uccnenosanne TpekoB 9acTull (1o TOTOBBIM (hoTorpadusim).

Hccnenosanne pamnoakTHBHOTO (pOHA C MCMIOIB30BaHHEM JT03UMETPA.

Nzydenune nornomieHns 0eTa-4yacThIl A TFOMIUHHEM.

Paznen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPHU3UKH.

Oranel pa3BUTHS acTpoHOMUH. [IpHKinagHOe W MHUPOBO33pPEHUYECKOE 3HAYEHHWE ACTPOHOMHH.
[TpuMeHnMOCTh 3aKOHOB (PH3UKH JIJIST OOBSICHEHHSI IPHUPOJIBI KOCMHUYECKHX 00bEKTOB.

Meronpl  acTpoHOMHYECKHX  uccienoBaHuid.  CoBpeMEHHBIE  ONTUYECKHE  TEIEeCKOIIbI,
PaJaMOTENECKOITBI, BHEATMOC(h epPHASI ACTPOHOMHUSI.

Bun 3Bé3nHoro HeOa. Co3Be3nus, sipKue 3BE3/1bI, IUIAHETHI, X BUJIUMOE IBHKEHHE.

ConHedHas cucteMa.

Comnniie. ConHedHast akTUBHOCTb. Mctounuk sHeprun ConHLa U 3BE3.

3BE371bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpaMma «CreKTpaibHbII KJIacC — CBETUMOCTBY. 3BE3bBI
[JIAaBHOM  MOCJENOBAaTENBHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTb» JUId 3BE3N TJIaBHOM



nocienoBaTensHOCTH. BHyTpenHnee crpoenue 38€31. CoBpeMEHHbIE PEACTABICHUS O IPOUCXOXKIECHUU U
sBomonny ConHIa 1 3B€311. DTambl )KU3HU 3BE3I.

Mneunsiit IIyts — nHama [anaktuka. [lonoxenune u nBuxenue Connna B [amaktuke. Tumbl
rajgakTuk. PaguoranakTtuku u kBazapel. UEpHBIC ABIPHI B SAPaX TaJaKTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66na. Pazoeranue ramaktuk. Teopusi Bombiioro
B3pbIBa. PennkToBOE H3MTyueHue.

Macmrabnast crpyktypa Beenennoii. Meraranakruka.

Hepeménnpie npoOieMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

HaGmronenuss 3B&3mHOro Heba HEBOOPYKEHHBIM TIJ1a30M C HCIIONB30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH ISl ONpEAeTICHUs] TOJIOKEeHUs HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3pe3aust CeBepHOro MoMymapust U SpKue 3BE3/IbI.

HaGmonenus B Teneckon JIyHbI, MIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOIUICHUH.

DHU3NYECKUIl TPAKTUKYM.

CriocoObl  M3MepeHus (U3UYECKHX BEJIMYHMH C HCIOJIb30BAHUEM AaHaJOTOBBIX W IM(POBBIX
M3MEPUTEIbHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHUTENIbHBIC
MOTPELIHOCTH U3MepeHui pusnueckux BeauurH. OIeHKa IPpaHKIl TOTPEITHOCTEH.,

[IpoBeficHHE KOCBEHHBIX M3MEPCHUU, WCCICHOBAaHUN 3aBUCHUMOCTEH (U3MYECKHX BEIUYHH,
MpoBepKa MPENIOKEHHBIX THIoTe3 (BBIOOp M3 pabOT, OMHCAHHBIX B TEMaTHUYECKUX pasjenax
«YYEeHHUYECKHI1 IKCTIEPIMEHT, 1a00paTOpHBIE PAOOTHI, TPAKTUKYM).

00600 aronee MOBTOPeHUeE.

OO6o0ImmeHre W CHUCTEMaTU3alMs COIEpIKaHUsl pas3ienoB Kypca «MexaHukay, «MOoJeKyIsspHas
¢usnka ¥ TepMOJMHAMUKA», «OJeKkTponuHamuka», «Konebanus u BONHBDY, «OCHOBBI CIENHUATBHON
TEOPHU OTHOCHTEIBHOCTH», «KBaHTOBas Pu3rKay, « DNEMEHTHI ACTPOHOMHUU U aCTPODOUZUKI.

Ponp Qusukm U acTpOHOMHHM B SKOHOMHYECKOHN, TEXHOJIOTHYECKOH, COIMATHHOW W ITHUCCKOU
cdepax AesTeNLHOCTH YeI0BEKa, POJib M MECTO (PH3MKH U aCTPOHOMHY B COBPEMEHHON Hay4YHOW KapTUHE
MHpa, 3HaA4YCHUE OMHUCATEIbHON, CHCTEMATH3UPYIOIICH, O0bSICHUTEILHON M MPOrHOCTHYECKON (YHKIIHI
(hu3mdeckoi TeopuH, posb pu3MIecKoi TeOpHUH B HOPMUPOBAHUH MPEACTABICHUN 0 (DU3NICCKON KapTHHE
MHpa, MecTO (HU3NYECKOH KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTeCTBEHHO-HAayYHBIX
MpECTaBIEHUI O MPUPOJIE.

MexnpeaMeTHbie CBA3H.

Wzydenne kypca ¢usmku yrimyOnéHHoro ypoBHS B 11 Kiacce ocymiecTBIsieTcss € y4ETOM
coJiepKaTeIbHBIX MEKITPEIMETHBIX CBS3€H C KypcaMW MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOTUU.

Mesicnpeomemnsie nOHAMUS, C6A3AHHDBLE C UZYHEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE,
Hay4dHBIA (pakT, TUMOTe3a, (QU3MYEecKas BeIMYMHA, 3aKOH, Teopws, HaOIIoJeHNe, SKCIEPHMEHT,
MOJIEIMPOBAHKE, MOJIENb, H3MEPEHHE, TMOTPEITHOCTH H3MEPEHH, N3MepUTENbHbIe MPUOOPHI, mH(ppoBast
mabopaTtopusi.

Mamemamuxka: perieHne CUCTeMbl ypaBHeHUH. Tpuronomerpuieckrne GyHKIIUU: CHHYC, KOCHHYC,
TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPBI M HMX MPOEKLHH HAa OCU
KOOp/AWHAT, CIIOKeHHe BeKTOpoB. Ilpom3BomHbie »snemeHTapHBIX QyHKOWH. [lpu3Hakum momoOus
TPEYTOIBHHUKOB, ONPENEIeHNe TUIOMAAN IIIOCKUX QUTYp U 00bEMa Ted.

buonozun: >nexrpuveckue SBIEHUS B JKUBOW TPUpPONE, KoleOaTelabHBbIC IBUKEHUS B YKUBOUH
MPUPOJE, SKOIOTHYECKUE PUCKHU MPU HPOU3BOACTBE IIEKTPOIHEPIHH, SJIECKTPOMArHUTHOE 3arpsi3HEHUE
OKpYXaIOLIEel cpenbl, yIbTPa3ByKOBasi IMarHOCTUKA B MEAULIMHE, ONITUYECKUE SBICHUS B )KUBOU IIPUPO/IE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAIMYECKasi CTPYKTypa TBEPIBIX TEN, MEXaAHU3MBI
00pa3oBaHUs KPUCTAJUIMYECKON PENIETKH, CIIEKTPaIbHBIN aHATH3.

T'eozpagpua: wmarHuTHBIE TONIOCa 3E€MIIM, 3alle)KM MarHUTHBIX pyA, (oTocheMka 3eMHON
MTOBEPXHOCTH, ceiicMorpad.

Texnonozus: NpUMEHEHHUE MTOCTOSIHHBIX MarHUTOB, JIEKTPOMArHUTOB, SJIEKTPOABUTATEND KOO,
FeHEepaTop NEPEMEHHOI0 TOKa, MHAYKIMOHHAS Me4b, JUHUM 3JEKTporepeay, IeKTpOABUTaTeNb, paaap,
paaronpuéMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-neus, ynbTpa3ByKoBas JUArHOCTUKA B TEXHHKE,
MIPOEKIIMOHHEIN armapar, BOJOKOHHAs ONTHKA, COTHEYHAast OaTtapesi, CTyTHUKOBBIC IPUEMHUKY, S/ICpHAS
SHEPreTUKa U SKOJIOIMYECKHUE ACTIEKThI €€ pa3BUTHUSL



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITPOI'PAMMEBI 110 ®U3UMKE HA YPOBHE
CPEJJHET'O OBLIET'O OBPA3OBAHUAJIMYHOCTHBLIE PE3YJIbTATBI

JJMYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJabTaThl OCBOCHHS ydeOHoro mpeamera «®Dusuka» MOKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaOIIUXCsI PYKOBOJICTBOBAThHCS C(DOPMUPOBAHHOM BHYTPEHHEH MO3UITUCH
JUYHOCTH,  CHUCTEMOH  IIEHHOCTHBIX  OpPHEHTAlWH, TO3UTHUBHBIX  BHYTPEHHUX  yOSKICHUM,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM [IEHHOCTSIM POCCUICKOT0 00IIECTBa, pPaCHIMPEHUE )KU3HEHHOTO OITBITa
Y OTIBITA JAEATEIbHOCTH B IIPOIIECCE peann3alii OCHOBHBIX HAINIPaBJICHUI BOCTIMTATENbHON EATENbHOCTH,
B TOM YHCJI€ B YaCTH:

rPa’kIaHCKOT0 BOCIIUTAHUSA:
e c(hopMHPOBAHHOCTH TPAKAAHCKON MO3HUIIMU 00YYAIOMIErocsl KaKk aKTUBHOTO U OTBETCTBEHHOT'O
YJleHa POCCHHCKOTO 00IIEeCTBa;
® TIPUHATHE TPATUIMOHHBIX OOIIEYENIOBEYECKUX TyMAaHHCTHYECKUX U  JIEMOKPATHYECKHUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JEATETbHOCTh B HMHTEpPEcax TpakJaHCKOro OOIIecTBa,

y4acTBOBATh B CAMOYIIPABIICHNH B 00Pa30BaTENbHON OpraHu3aIug;

® yMCHUE B3aHMMOJICHCTBOBATH C COIIMATHLHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C MX QYHKIMSIMH U

Ha3HAYCHHUEM;
® TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH.
NATPUOTHYECKOT0 BOCTIMTAHUSA:
e c(hopMHPOBAHHOCTH POCCHICKON TpakTaHCKON WICHTHYIHOCTH, ITATPUOTH3MA;
® [IEHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CUMBOJIaM, JOCTUKEHUSIM POCCUMCKUX YUEHBIX B
001acTy GU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e c(hOopMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOI'0 IIOBEACHUS;
e CIOCOOHOCTH OLIGHMBATh CUTYAallMIO U NPUHUMAaTh OCO3HAHHBIC PELIEHHs, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEILHOCTH YIEHOT0;
®  OCO3HaHME JITYHOTO BKJIa/la B IIOCTPOCHUE YCTOMYMBOIO OyLyIIero.
3CTeTUYECKOI0 BOCIIUTAHUS:
® OSCTETHMYECKOE OTHOUICHHE K MHPY, BKIIOYAsl 3CTETUKY HAydHOTO TBOPYECTBA, IMPUCYIIErO
(hn3mueckoi HayKe.
TPY10BOI'0 BOCIIMTAHMSA:
® HHTEpec K pa3lIuyHbIM cepaM npodhecCuOoHATbHON AESTENbHOCTH, B TOM YHCIE CBSA3aHHBIM C
(M3UKONH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu u
peaIr30BEIBATH COOCTBEHHBIE )KU3HEHHBIE TIaHBL;

® TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHWIO W €aMOOOpa30BaHHUIO B 00OMacTH (pU3WKU Ha

MPOTSKEHNUH BCEH JKU3HU.
3K0JIOTUYECKOr0 BOCIIMTAHMS

e c(hOpMHPOBAHHOCTh HKOJOTMYECKOH KYJIBTYpHl, OCO3HaHHME IJI00ANbHOIO  Xapakrepa

9KOJIOTMUYECKHX MPOoOIIeM;

® I[IJJAHUPOBAaHME U OCYIIECTBIICHHE JNEHCTBUH B OKPY)KalOLIEH cpeie Ha OCHOBE 3HAHMS Lieseit

YCTOWYHMBOTO Pa3BUTHS YEIOBEUECTBA;
® pacIIMpEeHHE OIBITA JEITEIbHOCTH JKOJIOrMYEeCKOH HamnpaBlEHHOCTH HAa OCHOBE MMEIOIINXCS
3HaHWUU TI0 (hU3HKe.
HEHHOCTH HAYYHOI0 IIO3HAHUS:
e c(hopMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
($u3nvecKoi HayKH;



OCO3HAaHHUC IICHHOCTH Hay‘IHOﬁ ACATCIBHOCTU, TOTOBHOCTH B MPOLCCCEC HIYUYCHUSA (1)I/I3I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTL HHANBUAYAJIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEpPcATbHbIE YUeOHbIE JelicTBUS
ba3oBble JJornueckne aeMcTBHUS:

CaMOCTOATENFHO (QOpMYNIMpOBaTh W aKTyalM3UpOBaTh MpolieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIIpeNeNsTh LENH AeITeIbHOCTH, 3a/1aBaTh apaMeTphl U KPUTEPUU UX TOCTHXKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;
pa3pabaThiBaTh IJIaH pEIICHUs MPOOJIEMBI ¢ YYETOM aHaIN3a MMEIOIIUXCS MaTepHalbHBIX H
HEMaTEpUalbHbIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh, OLIEHWBATH COOTBETCTBHE pE3YJIbTATOB IIENAM,
OLIEHUBATh PUCKU MOCIIECTBHUI ESTeTbHOCTH;

KOOPAWHUPOBATh M  BBIOMHATH pabOTy B YCIOBHSX pEANbHOTO, BUPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHHE TIPU PEIlICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTeIbCKHE AeHCTBUA:

BJIAJACTH Haquoﬁ TCpMPIHOJ'IOFHCfI, KJIFOYEBBIMU ITOHATUAMHU U MCTOAaMHU (bI/I?,I/IT-IeCKOI\/’I HAayKU,
BIIAJIETh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIHCKOW M TPOEKTHOW JIESITeNbHOCTH B 00JacTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENNFHOMY ITOMCKY METO/IOB pellieHHs 3a1a4
(u3KM4eCcKOro cofepKaHusl, IPUMEHEHUIO PA3JIMUHbIX METOI0B I103HAHUS;

BIaJeTh BUAAMHU JEATENBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMS, €ro HHTEpIpeTalui,
peoOpa3oBaHMI0 M TPHUMEHEHHWIO B PAa3NUYHBIX YYeOHBIX CHTYaIlMsIX, B TOM 4YHCIE IPH
CO3/IaHUHU YYEOHBIX IPOEKTOB B 00JIACTH (DU3UKU;

BBISBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIn3UPOBATh 3aJjauy, BBIABUTATh TUIIOTE3Y €€
pellieHHs], HaXOIUTb AapryMEHTBl JUIl JlOKa3aTelbCTBAa CBOMX YTBEpXKIEHHUH, 3alaBaTh
[apaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIU3UPOBATH MOIYYEHHBIE B XO€ PELICHUS 3a1a4l PE3yIbTaThl, KPUTHUECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (pOPMyNHpOBaTh COOCTBEHHBIE 3ala4M B 00pPa30BATEIBHON AEATEIBHOCTH, B TOM
Yrcie Ipu U3ydeHnH (pu3nKy;

JlaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTh 3HaHUS 10 (PU3KKE B IPAKTUIECKYIO 001aCTh )KU3HEASSITEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 pa3HbIX IPEAMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJICH, IPEUIaraTh OPUTHHAIBHBIC IIOAXOABI U PEIICHMS;

CTaBUTh NPOOJIEMBI U 3a7a4H, AOMYCKAIOLINE AIbTEPHATHBHBIC PEILICHHS.

Pabora c undopmaiueii:

BJIa/IeTh HaBBIKAMH MOTy4eHHs HH(popMannu GU3NIECKOro COAepKaHus N3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIBHO OCYILECTBIISITh MOUCK, aHAJIM3, CUCTEMATU3ALMI0 U MHTEPIPETALUI0
UH(OPMALIUK Pa3IMYHBIX BUJOB U (hOpM IpeacTaBiIeHus;

OLIEHUBATD JI0CTOBEPHOCTH MH(OPMALIIH;

HCIOJIB30BaTh CPEACTBA MH()OPMALMOHHBIX U KOMMYHHMKALMOHHBIX TEXHOJIOTHH B pELICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlMOHHBIX 3a/1a4 C COOJII0ZCHUEM TpeOOoBaHMN
SPrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHUEHBI, PECYPCcOCOEpEKEHHsI, IPABOBBIX U 3THUYECKUX
HOPM, HOPM MH(POPMAIMOHHOHN 0€3011aCHOCTH;



CO3JaBaTh TEKCTHI (PM3MUECKOrO COAEPIKAHUS B PA3IMYHBIX (opMarax ¢ y4€TOM HazHaueHUs
nHGOPMAllUK W LENeBOM ayAWTOPHH, BbIOMpas ONTHMAaJbHYIO (QOpMYy MpeACTaBICHUS U
BHU3yaJIU3alHH.

KoMMyHnKkaTHBHBIe YyHHBepcaJlbHbIe yueOHbIe 1eiiCTBHA:

OCYLIECTBIIATH OOIIEHHE HAa YPOKaX (PU3MKU ¥ BO BHE-YPOUHOH AESTEIBHOCTH;

pacmo3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYalui U CMSTYaTh KOH(QIUKTBL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIBb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U HCIOIB30BATh MPEUMYILECTBA KOMaHJHON U UHIMBHIYyaTbHONW PaOOTHI;

BBIOMpATh TEMAaTHKy M METOABI COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEN KayKJIOT'0 YJIEHA KOJUUIEKTUBA;

IIPUHUMATB LIEJIM COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JEUCTBUA 110
€€ JOCTHMKEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacHpeleNs T POiIu € y4ETOM MHEHHU
YYaCTHUKOB, 00CYKJaTh Pe3yabTaThl COBMECTHOW paboThI;

OlICHUBATh KaYeCTBO CBOETO BKJIAZa M KaXKJOr0 y4acTHHKA KOMaHJbl B OOIIUIl pe3ynbTaT 1Mo
pa3pabOTaHHBIM KPUTEPHSIM;

IpenjaraTh HOBBIE IIPOCKTHI, OLEHUBATh HJEU C IO3ULHUH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE MOBEACHHUE B PA3JIMUHBIX CUTYALMSX, NPOSIBISATh
TBOPYECTBO ¥ BOOOpakeHHE, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIE YHHBePcaJIbHbIE YUeOHbIE A CTBHS
Camoopranusanusi:

CaMOCTOSITEIbHO OCYILECTBIISITh TMO3HABATEIBHYIO JICITEIBHOCTh B 00JacTH (QU3NKH W
ACTPOHOMHUH, BBISBIISITH TPOOJIEMBI, CTABUThH U (POPMYIUPOBATH COOCTBEHHEIC 3a]1a4H;
CaMOCTOATENbHO COCTABJISTh IUIAH pEIIeHUs PAcY€THBIX W KadeCTBEHHBIX 3ajad, IUTaH
BBITIOJTHEHNA TIPAKTUYeCKOH paboThl € YYETOM HMMEIOMIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOXKHOCTEM M MPEANOUYTEHUM;

JIABATh OI[EHKY HOBBIM CHTYAIIHSIM;

pacmypsaTh paMK{ Y4eOHOT'0 TTpeIMeTa Ha OCHOBE JIMYHBIX PEATOYTEHHI;

JeNaTh OCO3HaHHBIA BBIOOP, ApTYMEHTHPOBATh €ro, Oparh Ha ce0sf OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHWBATh IPHOOPETEHHBIN OITBIT;

CHOCOOCTBOBATh (POPMHUPOBAHHUIO W IPOSBICHHUIO dPYIUIIUN B 00MacT (UKW, MTOCTOSHHO
TIOBBIIIIATH CBOI 00pa30oBaTeIbHBINA M KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, AMOIUHOHAJbHBIA HHTEJIEKT:

JaBaTh OLIGHKY HOBBIM CHTyallMsM, BHOCHTb KOPPEKTHBBI B JAESITEIBHOCTb, OLCHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEIISIM;

BJIaJIeTh HABBIKAMH I103HABATENBHON pPE(UIEKCMH KaK OCO3HAHMS COBEpIIAEMBIX NEUCTBHM U
MBICITUTENBHBIX [TPOLIECCOB, UX PE3YIbTATOB M OCHOBAHUH;

HCIOJIB30BaTh MPUEMBI pepiIeKCHH 111 OLIEHKU CUTYallH, BEIOOpa BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEILIECHUS 10 UX CHHKCHUIO;

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

MPUHUMATh MOTHBBI M apIYMEHTBI IPYTUX [IPH aHAJIHM3€ PE3YJIbTaTOB JESITEIbHOCTH;
MIPU3HABAThH CBOE MPABO U MIPABO JAPYTUX Ha OIIMOKH.

B mporuecce nocTHKEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHMS NPOrpaMMbl MO (U3MKE Ui YPOBHS
cpenHero ofmiero oOpa3oBaHUS y OOYYArOLIMXCSl COBEPLICHCTBYETCSI SMOLMOHAJIBHBIA WHTENJIEKT,
MpEAoNaraloumi cOpMUPOBAHHOCTS:

CaMOCO3HaHHMs, BKIIHOYAIOLICTO CIIOCOOHOCTh IMOHHMATh CBOE OMOIMOHAJIBHOC COCTOSAHHCE,
BUJCTb HAIIPaBJICHUS Pa3BUTHUA COOCTBEHHOI 3MOL[I/IOHaJIBHOﬁ C(l)epbl, OBITh YBCPCHHBIM B ce6e;



CaMOpEryJIMPOBAHMS, BKIOYAIOLIETO CAMOKOHTPONb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTh 3a
CBOE MOBEJIEHNE, CIIOCOOHOCTh aJaNTUPOBATHCS K 3MOLIMOHATIBHBIM U3MEHEHUSM H MPOSIBIATH
rHOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALUU, BKIIFOYAOIIEH CTPEMIICHUE K JOCTUKEHUIO LIETU U YCIIEXY, ONITUMHU3M,
WHHUIIMATUBHOCTD, YMEHUE AEUCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKIIOYAIOMICH CIOCOOHOCTh IOHWMATh HMOIUOHAIBHOE COCTOSIHUE JPYTHX,
YUYUTHIBATh €0 IIPH OCYIIECTBICHUH OOLICHUS, CIOCOOHOCTH K COUYBCTBHUIO H COTIEPEKMBAHHUIO;
COIIMAIbHBIX HABBIKOB, BKJIOUYAIOIIUX CIIOCOOHOCTH BBICTPaWBaTh OTHOLICHUS C JPYTHMH
JIIOIEMU, 3a00THTHCS, MMPOSIBIISTH HHTEPEC U Pa3pelIaTh KOH(QIUKTHL.

[NPEAMETHBIE PE3VYJIbTATHI

K xoHIiy obyuenus B 10 knacce npenMeTHbIe pe3yibTaThl HA YIITyOIEHHOM YPOBHE JIOJKHBI OTPAXKaTh

c(OPMUPOBAHHOCTH Y OOYUYAIOIINXCST YMEHHIH:

MOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOH, TEXHOIOTMUECKOH, DKOIOTUIECKON, COUAILHON 1
ITUYECKOH cpepax NesITeTbHOCTH YeloBeKa, poiib U MecTO (PM3MKH B COBPEMEHHON HayqHOH
KapTHHE MHpa, 3HAYCHUE OMNHCATENHHON, CHCTEeMaTH3UPYIOlIeH, OOBSCHUTEILHOH U
MPOTHOCTHYECKON (YHKIMH (U3NYEeCKOW TEOpHHM — MEXaHUKH, MOJICKYJSIpHOW (QH3UKH H
TEPMOJJHAMUKH, POJIb (DU3MUECKOI TeoprH B (POPMUPOBAHHH MPEICTABICHUH O (HU3NIECKON
KapTHUHE MUPA;

pa3nuyath YCJIOBHS TNPUMEHHUMOCTH Mojened (U3WYECKHUX Tel M IIPOIECCOB (SBICHUH):
HHepLUalbHasg CHCTEeMa OTcuéTa, aOCONIIOTHO TBEPHOE TENo, MaTepuajbHas TO4Ka,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOAHOE TMajeHue, aOCOmOTHO ympyras nedopMarius,
abCOJIOTHO yHpyroe M aOCONIOTHO HEYIPYroe CTOINKHOBEHMsS, MOJEIM Trasa, >KUAKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOr0) Tella, WACANbHBIA Ta3, TOYCUHBIA 3apsi, OTHOPOIHOE
3JIEKTPUYECKOE T10JIE;

paznmuyaTh ycloBHS (TPaHMIBI, O0JACTH) MPUMEHUMOCTH (H3MYECKUX 3aKOHOB, MOHHUMATh
BceoOmMil xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh HCIIONb30BAHUS YACTHBIX
3aKOHOB;

aHAJIU3UPOBATh U OOBACHITH MEXAHWYECKHE IPOLECCHl M SBJICHUS, HCIOIb3YS OCHOBHBIE
MIOJIOKEHUSI M 3aKOHbIl MEXAHUKH (OTHOCHTEIBHOCTh MEXAHWYECKOTO ABMXKEHUS, (POpMyIbI
KUHEMAaTUKH PaBHOYCKOPEHHOIO MABWXKEHHUS, IpeoOpasoBaHusi lamuies Anst CKOpOCTH U
IepeMeNIcHns, 3aK0oHbl HbIOTOHA, NMPUHIMII OTHOCUTENBHOCTH [ anwies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHUS MMITYJIbCa M MEXaHWYECKOW SHEpPTuu, CBsI3b paOOTHI CHIIBI C
HW3MEHEHHUEM MEXaHWYEeCKOH JHEpPruu, YyCJIOBHS PAaBHOBECHs TBEPAOrO Teila), IPU STOM
HCIOIB30BaTh MAaTEMAaTUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBaThb YCIOBHS HMPHUMEHUMOCTH
(bM3MuecKuX 3aKOHOB: TMpeoOpazoBaHuil [ ammies, BTOporo W TpeThero 3akoHOB HeioToHA,
3aKOHOB COXPAaHEHUS UMITYJIbCa H MEXaHUYECKON YHEPTHH, 3aKOHA BCEMUPHOT'O TSATOTEHUS;
aHAJIU3UPOBATH U OOBACHSITH TEIUIOBBIE IPOLIECCHI U SIBJICHUS, UCIIONIB3YS OCHOBHBIE OO ECHUS
MKT u 3aK0HBI MOJIEKYJIIPHOH (U3UKU U TEPMOAMHAMUKH (CBSI3b AABJIEHUS WACAIBHOIO ra3a
CO CpelHEH KMHETWYECKOW 3HEprueil TEIIOBOro ABMXKEHUS M KOHILIEHTPALMEH €ro MOJEKYII,
CBsI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEH KHHETHUECKOW SHEPTrUEl TEMIOBOrO IBHKEHHSI €r0
YaCTHII, CBS3b JABJIEHUS HJCAIBHOIO ra3a ¢ KOHIEHTpalMed MOJIEKYJ U €ro TeMIepaTypou,
ypaBHeHue MenneneeBa—Kiamneiipona, mepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHHS
SHEPrUU B TEIUIOBBIX IIPOIEccax), MPH 3TOM MCIIOIb30BATh MAaTEeMaTHUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS IPUMEHUMOCTH ypaBHeHUsI MeneneeBa—Knanelipona;
aHAJTU3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SIBICHUS, MCIONb3YS OCHOBHBIC IMOJIOXKEHUS U
3aKOHBI 3JIEKTPOJAMHAMHKH (3aKOH COXpaHEHHUsS! SJIEKTPUYECKOro 3apsna, 3akoH Kymona,
MOTEHIUAIBHOCTD 3JIEKTPOCTATUYECKOT O OIS, IPUHLIUI CYTIEPIIO3ULIUH IIEKTPHUUECKUX TOJIEH,



IIPH 3TOM yKa3bIBasl YCIOBHs MPUMEHMMOCTH 3akoHa KylloHa, a TaxKe MPaKTUYECKU BayKHbIE
COOTHOIIEHUS: 3aKOHBI OMa /71 ydacTKa LN U A7 3aMKHYTOH 3JeKTpUYECKOH Lenu, 3aKOH
Ixoyns—Jlenua, npasuia Kupxroda, 3akonsr @apanest 1Jis 371eKTPONN3a);

OIMUCHIBATH (PU3UUECKHE MIPOLIECCHI U SIBJICHUS, UCIIONIB3YSI BETUYNHBIL: TIEpEMEIIeHHE, CKOPOCTh,
YCKOpPEHHE, UMIYJIbC Tella U CHCTEMBI TeJ, CHjla, MOMEHT CWJIbI, JaBlIeHHE, MOTEHIHAIbHAsA
9HEPTHsl, KHHETUYECKasi YHEPTUsl, MEXaHUYeCKasi SHEPTHsl, paboTa CHIIbL, IEHTPOCTPEMUTENBHOE
YCKOpEHHeE, cujla TSHKECTH, CUJla YIIPYTOCTH, CHJIa TPEHUS, MOLTHOCTD, YJHEPTHs B3aUMOeHCTBUS
Tena ¢ 3emiéil BOM3M €€ MOBEpXHOCTH, SHEPTUS YIPYrol 1edopMaluy MPY>KUHBI, KOJIXIECTBO
TEMJIOTHl, a0COMIOTHAs TeMIlepaTypa Tena, padoTa B TEpMOIUHAMHUKE, BHYTPCHHSISI SHEPTHUs
HJeaNTBHOr0 OIHOaTOMHOTI'O ra3a, paboTa u/eaJbHOro ra3a, OTHOCHTEIbHAS BIaKHOCTD BO3yXa,
KIIZI wuneambHOTO  TEIJIOBOTO  JBUTATENSA;,  JJCKTPUUECKOE TIONe,  HAMPSKEHHOCTH
3JIEKTPUYECKOT0 MO, HANpPsHKEHHOCTh IMOJIA TOYEYHOIo 3apsAja WIM 3apsyKeHHOTo Iapa B
BaKyyMe€ M B JMAJIEKTPHKE, MMOTEHIIHAT AJIEKTPOCTATUYECKOT0 MO, Pa3HOCTh MOTEHILINAJIOB,
3JIEKTPOJABMKYINAs CHJIA, CHJIa TOKA, HAIMpPsDKEHUE, MOIIHOCTh TOKa, JIEKTpHUecKas EMKOCTb
IIJIOCKOT 0 KOHIEHCATOPa, COMPOTUBIIEHHE YHaCTKa LIEMH C TOCIeI0BaTENbHBIM U ITapajlieIbHbIM
COEIMHEHNEM PE3HCTOPOB, SHEPTHS SIEKTPUUECKOT0 OIS KOHAEHCaTopa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (U3NYCCKUX SBJICHHI: MEXaHWYECKOE JBHKCHHUE,
TEIJIOBOE JIBMIKEHHWE YaCTHIl BENIECTBA, TEIUIOBOE DPAaBHOBECHE, OPOYHOBCKOE [IBHIKEHHE,
muddy3us, ucmapeHue, KUINeHWe ¢ KOHICHCAIUs, IUIABIEHWE W KPUCTAJIM3AIvs,
HaIpaBlIEHHOCTh TEIUIONEPENayy, 3JIEKTPU3ALUS TeN, SKBUIOTEHIIMAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

MPOBOIUTL HCCIICOBAaHUE 3aBUCHMOCTH OIHOM (DU3MUYECKOW BEIMYMHBI OT JAPYrod ¢
HCTIOJIb30BAHUEM TPSIMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yNIbTaThl MOMYYSHHONW 3aBUCHMOCTH (DH3WYECKUX BEUYWH B BUjE TpadUKOB ¢ Y4ETOM
aOCONMOTHBIX TOTPEITHOCTEN U3MEPEHNH, IeNaTh BHIBOJBI 110 PE3yIbTaTaM HCCIIEIOBAHNS,
MPOBOJNTH KOCBEHHBIE W3MEpEHHS (HU3NUECKUX BEITUYWH, IPU 3TOM BBIOMPATh ONTHMATBHBIN
METOJl M3MEpPEHUs, OIECHUBATh aOCOJIOTHBIE M OTHOCHUTENBHBIE IMOTPEITHOCTH NPAMBIX U
KOCBEHHBIX U3MEPEHMUII;

MIPOBOIUTH OMBITHI TI0 TPOBEPKE MPEMIOKEHHOM THUIOTE3Bl: IUIAHUPOBATH JKCIIEPUMEHT,
COOMpaTh HKCIIEPUMEHTATIFHYIO YCTAaHOBKY, aHAJIM3UPOBATH ITOyYEeHHBIC PE3YINBTATH U JIENATh
BBIBOJI O CTaTyCe MPEI0KEHHON THITOTE3HI;

coOroaTh mpaBmia 0e30IMacCHOTO TpyJa MPH MPOBEACHUN HCCIEJOBAaHUN B paMKax ydeOHOro
JKCIIEpUMEHTa, MPAKTHKYMa W Y4eOHO-HMCCIIEOBATEIhCKOW WM TPOEKTHOH [eITeNbHOCTH C
WCIIONB30BaHNEM N3MEPHUTENBHBIX YCTPOHUCTB M TAO0paTOPHOT0 000pyT0OBaAHUS;

pemaTts pacuéTHBIE 3aa4d C SBHO 3aJaHHOW W HESBHO 3aJJaHHOW (PM3MYECKOW MOENbIO: Ha
OCHOBaHWH AaHalM3a YCIOBUS OOOCHOBBIBATH BBIOOpP (DM3MYECKOM MOMEH, OTBEYAroIei
TpeOOBaHMAM 337add, NPUMEHSTH (OPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl
(hM3MUecKUX TEOpPHH TPHW WCIONB30BAHWHM MAaTEMAaTHYECKHX METOAOB pEIIeHUs 3aad,
MIPOBOIUTH PAcUYEThl Ha OCHOBAaHWHM HMEIONINXCS JaHHBIX, aHAJIM3UPOBATh PE3YIbTATHl H
KOPPEKTUPOBATH METO/IBI PEIIEHUS C YIETOM MOMTyYEeHHBIX PE3yIbTaTOB;

pemaTh KauecTBEHHBIEC 3a/1a4ud, TPEeOYIOIIe MPUMEHEHNS 3HAaHUN U3 Pa3HBIX pa3zenoB Kypca
(hm3uKY, a Taxke MHTErpaluy 3HAHWH W3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAyYHOTO ITMKIIA:
BBICTpaWBaTh JIOTMYECKYIO0 LEMNOYKY PpacCyXJIEHWH C ONOpOd Ha W3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UYECKUE SIBICHUS;

WCIIONb30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSCHEHHWS OCHOBHBIX NPHHITUIIOB pabOTHI
M3MEPHUTEIHHBIX MPHOOPOB, TEXHUUYECKUX YCTPONCTB M TEXHOIOTHIECKHIX MPOIECCOB;
MIPUBOUTH MPUMEPHI BKJIAIa POCCUICKHUX U 3apYOSKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJTM3UPOBAaTh W OLEHUBATH MOCIEACTBUSI OBITOBOH W NPOU3BOJICTBEHHOH JIESTENbHOCTH
YeJIoBeKa, CBA3aHHON ¢ (M3MYECKUMU IPOLIECCAMH, C TIO3ULMH SKOJIOrHYECKOH 0e30MacHOCTH,



NPEACTABIEHUNA O PalMOHAIBHOM IMPUPOAOIOIB30BAaHUY, @ TAKKE PA3yMHOM HCIOJIb30BAHUU
JOCTHXKEHUH HayKH M TEXHOJIOTHH ISl AATbHEHIIEro Pa3BUTHS YEIOBEUECKOr0 O0IIeCTBa;
NPUMEHSTh pa3iu4Hble crnocoObl paboTel ¢ uHpOpMalmedl (U3MYECKOTO COAEPNKAHHS C
HCTOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTHH, MpPU 3TOM HCIIOIb30BAThH
COBpEeMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH ISl TIOMCKa, MepepaboTKu W TPEIbSIBICHHS
yuyeOHOH W Hay4YHO-TIOMYJISIPHOW WHGOPMALUKM, CTPYKTYPHPOBAaHUSI M HWHTEPIIPETAIHH
nHPOpPMAIIMK, TONYYeHHOW W3 pPa3IMYHBIX HMCTOYHHKOB, KPHUTHYECKH aHAJTM3HUPOBATH
Moy4aeMylo WH(POPMALMIO U OLEHHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHaJIi3a UCTOYHUKA HH(POPMAIUH;

MPOSIBJIATH OPTaHU3AIMOHHBIC W TTO3HABATEILHBIE YMEHUSI CAMOCTOSTEIBHOTO MPHOOpETEHNUS
HOBBIX 3HAHHUH B MPOIECCE BHIMOIHEHHS MTPOSKTHBIX U Y4eOHO-HCCIe0BATENBCKUX PadoT;
pabotaTh B TpyIIle ¢ WUCIOJIHEHHEM pPAa3UYHBIX COIHAIBHBIX pOJiel, IUIaHUPOBATh PadOTy
TPYIIIbI, PAMOHAIBHO PACIPENENIATh ACATENbHOCTh B HECTAHJAPTHBIX CUTYalLUsIX, aJJeKBATHO
OLIEHUBATD BKJIA]] K&XKJIOTO U3 YIACTHUKOB TPYIIIBI B pEIICHNE pacCMaTpUBAEMO MTPOOIEMBL;
MPOSIBJIATh MOTHBAIIMIO K Oyayileid mpodeccHOHANbHON JESTeNFHOCTH IO CIEHaTIbHOCTIM
(UBHUKO-TEXHHUYECKOTO MTPOQHIIS.

K xoHIty obyuenns B 11 knacce nipenMeTHbIC pe3ybTaThl HA YIITyOIEHHOM YPOBHE JIOJDKHBI OTPaXaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHN:

[IOHMMAaTh POJb (DU3UKK B SKOHOMHUECKOH, TEXHOJIOIMUYECKOW, COI[MAJIbHOW M 3ITHYCCKOH
cdepax IesTeNbHOCTH YelIoBeKa, POilb U MECTO (DM3UKU B COBPEMEHHON HAYYHOH KapTHHE MUDA,
pOTb  aCTpPOHOMHHM B TIPAKTHYECKOW MJEATENbHOCTH 4YeNOBEKa M JAIIbHEHIIeM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMHCATENFHOM, CHCTEMAaTH3UPYIONIeH, O0bSICHUTENbHON U
MPOrHOCTHYECKOW (PYHKIIMH (DU3MYSCKON TEOPHH — DJICKTPOAUHAMUKH, CICIHAILHON TCOPUU
OTHOCHUTEIBHOCTH, KBaHTOBOW (u3uku, poib Qusnveckoil Tteopun B (HOPMHUPOBAHHU
TIPEICTABIICHUH O (PU3NUECKON KapTUHE MHPa, MECTO (PU3HIECKO KapTHHBI MHUpPa B OOIIIEM PSIITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUN O IPUPO/IE;

pa3nuyath YCJIOBHS NPUMEHHUMOCTH Mojened (U3WYECKHUX Tel M TIPOIECCOB (SBICHUM):
OTHOPOTHOE DIIEKTPHUYECKOE M OAHOPOAHOE MArHWUTHOE IIONS, TapMOHHYECKHE KOJeOaHWd,
MaTeMaTHYeCKUil MAasTHUK, HWACATbHBIN TPYKUHHBIN MAasSTHUK, TapMOHHUYECKHE BOJIHBI,
WIeanbHBId KoJe0aTenbHBIA KOHTYp, TOHKAas JIMH3a, MOAEJEH aTomMa, aTOMHOTO siapa H
KBaHTOBOM MOJIECIIH CBETA;

pasnu4aTe yciuoBUsA (TpaHUIIBl, 00NAacTH) MPUMEHHMOCTH (PH3NYECKHX 3aKOHOB, MOHUMATh
BceoOmmii xapaktep (pyHIaMEHTATBFHBIX 3aKOHOB M OTPaHUYEHHOCTH MCITOIB30BAHUS YaCTHBIX
3aKOHOB;

AHAM3UPOBATH U OOBSACHATH DJIEKTPOMArHUTHBIE MIPOIECCHl U SBIICHHS, UCTIONB3Ysl OCHOBHBIS
TIOJIOKEHUST M 3aKOHBI DJIEKTPOJUHAMHUKA M CIENHaJbHONH TEOPUH OTHOCHUTEIHHOCTH (3aKOH
COXpPaHEHMS AJIEKTPUUECKOro 3apsiaa, cuna Amiepa, cuia JlopeHia, 3aKOH 3J1€KTPOMarHUTHON
UHIyKUuH, npasuio JleHna, cBsa3p DJC caMOMHIYKIIMU B AIEMEHTE SJICKTPUUECKOU LIEMU CO
CKOPOCTBI0O H3MEHEHHWS CHJIBI TOKa, MOCTYJaThl CHEMUATHHONH TEOPUU OTHOCHUTEIHHOCTH
OiHImTElHA);

AHAM3UPOBATh M OOBSACHATH KBAHTOBBIE IIPOIECCHI W SIBJICHUS, HWCIONB3YS IOJIOXKEHHS
KBaHTOBOW (u3MKH (ypaBHeHHE DitHITelHa 17151 (oTo3(d(deKTa, MepBhIi U BTOPOU MOCTYIaThI
Bopa, mpuHIMI cooTHOIIEHHUS HeomnpeneiaeHHocTer ['elizeHOepra, 3aKOHBI COXpaHEHHS
3apsA0BOTO W MacCOBOT'O YHWCENl M DHEPTHH B SICPHBIX PEAKIHAX, 3aKOH PaJHOAKTHBHOTO
pacnana);

ONUCHIBATh (PU3MUYECKUE MPOLECCHl W SABJICHUS, MCIONb3YS BEIWYHMHBL: HANPSDKEHHOCTD
9JIEKTPUYECKOr0 TMOJs, MOTEHIMa 3JIEKTPOCTATUUECKOro IO, PAa3HOCTh IOTEHIMAJIOB,
ANEKTPOIBMKYILAS CHJIa, MHIYKLUWS MarHUTHOTO IIOJIs, MarHUTHBIA TOTOK, cuiia Awmrepa,
WHIOYKTUBHOCTb, OJJIEKTPOABIDKYIIAS CHJIA CAMOMHIYKLWH, O3HEPIrUs MarHUTHOIO MOJS



MIPOBOJIHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, MIOJTHAS SHEPTHS, SHEPTHUS MMOKOST CBOOOIHOM
YaCTHIIBI, YHEPTHSI U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO | 3apsl S/Apa, SHEPTHUS CBS3H SJIPa;
OOBSICHITh OCOOCHHOCTH TMPOTEKaHUS (DU3MUECKUX SBJICHUI: SJIEKTPOMArHUTHAS WHIYKIIUS,
CaMOWHYKIIUS, pe30HAHC, UHTeP(EPEHIIHS BOJIH, TU(PaKIUs, TUCIIEPCHS, IOJTHOE BHYTPEHHEE
orpaxxenue, poroanexkrpuueckuii apdekr (poroaddekr), anmnda- u Gera-pacnagsl siep, raMma-
M3IydeHUe sep, GU3NIeCKUe MPUHIIUIIBI CIISKTPaIbHOTO aHalln3a U pa0oThI J1a3epa;
OTIPEICNATh HAIIPABJICHUE UHIYKIIUU MarHUTHOTO TIOJISl POBOJHUKA C TOKOM, CHUJIBI AMIiepa U
cunel JlopeHua;

CTPOUTH U300pakeHUE, CO3aBaEMOE IJIOCKMM 3€pKajioM, TOHKOM JIMH30M, U PACCUUTHIBATH €r0
XapaKTEePUCTHUKY;

MIPUMEHATH OCHOBOITOJIATAIOIINE ACTPOHOMUYECKUE TTOHATHUS, TCOPUU U 3aKOHBI I aHAIIKM3a U
00BsSICHEHUsT (DPU3UYECKUX TIPOILIECCOB, MPOUCXOMANIMX B 3BE3JaX, B 3BE3IHBIX CHUCTEMax, B
MEXKTaJTaKTHUECKOW Cpelie; IBHKEHMsI HEOCCHBIX TeJI, SBONIONMH 3BE311 U BeeneHHol;
MIPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C HCIOIB30BAHUEM TMPSIMBIX
M3MEPEHUM, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpOBATH pPE3yJbTaThl IMOJYYEHHOH
3aBUCHUMOCTU (PM3MYECKUX BEJIHYMH B BUJC IPa(UKOB ¢ y4ETOM aOCOJIOTHBIX MOrPEIIHOCTEH
W3MEPEHUH, JIENIaTh BRIBOABI IO PE3YJIBTaTaM HCCIICIOBAHNS;

MIPOBOJNTH KOCBEHHBIC M3MEPEHUS (DU3MUECKUX BEIMYUH, IIPH STOM BBIOUPATH ONTHUMAJIbHBIH
METOJ W3MEPCHHsI, OIEHWBATh AOCONIOTHBIE W OTHOCHUTEIHHBIC TOTPENIHOCTH MPSMBIX H
KOCBEHHBIX U3MEPEHHUI;

MIPOBOJUTEL ONBITHI TI0 TPOBEPKE MPEIOKEHHOW THIOTE3bl: IUIAHUPOBATH SKCIICPUMEHT,
coOMpaTh PKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh TOTYyUEHHBIE PE3YIIbTaThI U JICNATh
BBIBOJI O CTaTycCe MPEI0KEHHON TUITOTE3bI;

OIKCHIBATh METOJBI TOTyYEHHS HAYIHBIX aCTPOHOMHYECKUX 3HAHHIA;

coOIIOIaTh MpaBwiia 0E30MacHOrO TPyAa MPH MPOBECHHN HCCIICIOBAHUN B PaMKax y4eOHOTO
JKCIIEpUMEHTa, MPAaKTHKyMa W Y4eOHO-MCCIIENOBATEIhCKOW M TPOEKTHOH esITeNbHOCTH C
HCIIONIb30BaHNEM M3MEPUTENBHBIX YCTPOHUCTB M TAO0OpaTOPHOT0 000PYIOBAHHUS

peliath pacuéTHBIC 3aJa4M C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOW (PM3UYECKOW MOCIBbIO: Ha
OCHOBaHWH aHallM3a YCIOBHS BHIOMPATh (PU3MYECKHE MOJIENH, OTBEYAIoIHe TpeOOBaHUSAM
3a/1a4d, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHI (PU3HYECKIX TEOPHH pH
HCIIONb30BaHMH MATEMAaTHYECKUX METOMIOB PEIICHHUS 3aa4, IPOBOAUTH PACUEThl HA OCHOBAHHH
MMEIOIINXCSl TaHHBIX, aHaJM3UPOBATh PE3yAbTaThl M KOPPEKTUPOBATH METOMABI PEIICHUS C
Y4ETOM TMOTy4EeHHBIX Pe3yIbTaTOB;

pemaTs KadecTBEHHBIE 3a/1a4d, TPeOYIOIIre MPUMEHEHUST 3HAHUHN U3 Pa3HBIX pa3JeNioB Kypca
(hM3HKY, a TaxKe MHTErpalluyl 3HAHWH W3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTPAaWBaTh JIOTUYECKYIO IIEMOYKY PpACCYXACHUH C ONOpOd Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH B (PU3UYECKHUE SIBICHUS;

WCIIONB30BaTh TEOPETUYECKHE 3HAHUS [UIS OOBSCHEHHWS OCHOBHBIX TPUHIIMIIOB PaOOTHI
M3MEPHUTEIHHBIX MPHOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOIOTHIECKIX MPOIECCOB;
MIPUBOIUTH MPUMEPHI BKJIaIa POCCHICKHUX U 3apYOKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,
AHAM3UPOBATh M OICHWBATH TOCIEJCTBHS OBITOBOW W TPOHU3BOJCTBEHHOHN [ESTEIHLHOCTH
YeNoBeKa, CBA3aHHOW ¢ (PM3NIECKUMU MPOIECCAMU, C MTO3UITNI KOIOTHYECKOi 0e30MacHOCTH,
MIPEJICTABIIEHUH O PAllMOHAJILHOM IPUPOONOIB30BAHIH, a TAK)KE Pa3yMHOM HCIOIH30BAHUU
JOCTMYKEHUH HAYKH U TEXHOJOTHH JUTSI TAIbHEHIIIEro pa3BUTHS YeTIOBEYECKOTo O0IIecTBa;
MIPUMEHATh Pa3NIMYHbIe CIIOCOOBI PaboThl ¢ WHGopMalmeld (QUINIECKOTO CONEpKAHUSI C
WCIIONb30BAaHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTUW, MPHU 3TOM HCIIOIB30BaTh
COBpPEMEHHBIE MH()OPMAIMOHHBIE TEXHOJOIMH JUIsl TIOUCKA, NEepepadOTKU U TPEIbSIBICHUS
y4eOHOH W HAYYHO-TIONYJISPHOW WH(OPMANMK, CTPYKTYPUPOBAHUS W WHTEPIpPETAINH



WHPOpPMAIIUK, TONYYEHHOW W3 pPa3IUYHBIX MCTOYHUKOB, KPUTHYECKH aHaJM3UpPOBATH
Moay4aeMyl0 HWH(GOPMALMI0O U OLEHHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHUi, TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA HH(POPMAIUH;

MPOSIBJIAT OPTaHW3AIMOHHBIC W ITO3HABATEIbHBIE YMEHUSI CAMOCTOSTEIBHOTO MPUOOpETeHUs
HOBBIX 3HAHHUHU B MPOLECCE BHIMOIHEHHS MPOSKTHBIX U YUeOHO-HCCIeJ0BATENBCKUX PadoT;
pabotaTh B TpyMIle C WUCIOIHEHWEM pa3IHYHBIX COLUAIBHBIX pOJCH, MIaHUPOBATh PadbOTY
IPYIIIbI, PALMOHAIBHO PACIPENEIATh AEATENbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJleKBATHO
OLICHUBATD BKJIA]] K&KIOTO U3 YIACTHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBAEMOi MTPOOIEMBI;
MPOSIBJIATh MOTHBALIMIO K Oyaymieid mpoecCHOHANBHON IEATENbHOCTH MO CHEIUAIBHOCTSIM
(UBUKO-TEXHHUYECKOTO MPOQHIIS.



TEMATHUYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KoanuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Konrtposabubie | IIpakTuueckue
n/n NporpamMmsI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIM METO/I TIO3HAHUS IIPUPO/IbI
1.1 Hayunslii MeTOJ TO3HAHUS TPUPOLBI 6
Hroro o pazaeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junammka 10
2.3 Cratuka TBEPIOTO TEIa 5 1
2.4 3aKOHBI COXpAaHECHUS B MEXaHUKE 10 1
Hroro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJNEKYIISIPHOKHHETUIECKON TEOPHH 15 1
3.2 TepmonnHamuka. T erIOBbIe MAITHHBI 20 1
13 ArperaTHble cocTosHUS BelecTBa. da3oBbie 14 |
' epEX OIbl
Hroro no pazneny 49
Paznen 4. DJIEKTPOAUHAMUKA
4.1 ONEeKTpUIECKOE MOoJIe 24 1
4.2 ITocToAHHBIN 3TEKTPUUECKUNA TOK 24 1
4.3 ToKHU B pa3inUYHBIX cpenax 6




Uroro no pazaeny 54
Paszpen 5. ®U3NYECKUN MPAKTUKYM
5.1 Du3nuecKuil MPaKTUKYM 16 16
Hroro no pazaeny 16
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 170 16




11 KUIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. DJIEKTPOIANHAMUKA
1.1 MarnauTHoe none 14
1.2 OneKTpoMarHuTHas MHIYKIHS 13 1
Hroro o pazaeny 27
Paznen 2. KOJIEBAHUS U1 BOJIHbBI
2.1 MexaHu4ecKkue KoeoaHus 10
2.2 DeKTpoMarHuTHbIC KOIeOaHHs 15
)3 MexaHn4ecKHe U JIEKTPOMarHUTHBIE 10 |
BOJTHBI
24 OnTuka 25 1
Uroro mo pazneny 60

Pazjen 3. OCHOBBI CIIEIIUAJILHOM TEOPUN OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
Uroro mo pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH qyalnu3m 15
4.2 ®duznka aToMa 5
43 dusnKa AaTOMHOrO pa U 3IEMEHTaPHBIX 5
) YaCTHI]
Uroro no pazaeny 25




Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3UKHU

5.1 DeMeHTHI aCTPOHOMHUH U aCTPOPUIUKU 12
Hroro no pazaeny 12
Pazen 6. PUSUYECKUN MPAKTUKYM
6.1 Du3HUECKUil MPAKTUKYM 16 16
Hroro no pazaeny 16
Pazaen 7. OBOBIIAIOHIEE IIOBTOPEHUE
CucremaTu3anus u 00001IeHNE
71 MPEAMETHOT0 COJICPXKAHHS U OITbITa 15
’ JeSATEbHOCTH, PUOOPETEHHOTO TIPU
n3ydennu Kypca ¢usuku 10 — 11 ximaccos
Hroro no pazaeny 15
PezepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







MNOYPOYHOE INVTAHUPOBAHUE
10 KUIACC

Ne

u/n Tema ypoka

KoaunyecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHueckue
padoThbI

Jara
H3yYeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®dusnka — QpyHIaMEHTaIbHAS HAYKa O
pupoze

HayuHblii MeTO1 MO3HAHUS U METO]IbI
uccieoBanus (PU3NYECKHUX SBJICHUN

¢duznke

OKCTIEPUMEHT U TEOPHS B MPOIIECCE MTO3HAHUS
npuposl. HaGimoaeHne u 3KCIepUMEHT B

Crnioco0bl u3MepeHust GU3NIECKUX BETUIHH

M3MEpeHn (PU3MIECKIX BENUIUH

AOCOOTHAS ¥ OTHOCUTEIbHAS TTOTPEITHOCTH

JeATEIbHOCTH JTIOJIEN

MoaenupoBanue B ¢pusnke. Poiab 1 MecTo
(hm3ukn B GopMUPOBAHUH COBPEMEHHON
Hay4HOM KapTUHBI MUpPA, B IPAKTUYECKOMI

OTHOCUTEIBHOCTh MEXaHUIECKOT'O

MCXaHUKH

Mexannuaeckoe asrmxkerne. Cucrema orcyera.

merkeHus. [Ipsimas u oOpaTHas 3amayun

OCHU KOOpAHUHAT

Pangnyc-BekTop MaTepHalbHON TOYKH, ETO
MPOEKINY Ha OCH KOOpAMHAT. TpaeKkropusl.
ITepememenne. Ckopocts. X npoeknuu Ha




PaBHOMEpHOE IPSIMOJIMHENHOE NBHKEHHE.
I'pacuueckoe onucanue paBHOMEPHOT O
IIPSIMOIIMHENHOIO ABHKECHUS

10

CrnoxeHue nepeMerieHnii 1 CKOpOoCTeH.
Pemenue 3amau

11

HepaBnomepnoe nBuxeHue. MraooBeHHast
CKOpoCTh. Y ckopeHnue. [Ipsamonuneiinoe
JABHUKCHHUE C IMTOCTOSIHHBIM YCKOPCHUEM

12

I'paduueckoe onucanme NPSIMOIMHEIHHOTO
JBUKEHUS C TIOCTOSHHBIM YCKOPEHUEM

13

CBo0OojHOE maieHue. Y CKOpeHHe CBOOOIHOIO
ITaICHU . 3aBHCHUMOCTH KOOpAuHAT,
CKOPOCTH, YCKOPEHUS OT BPEMEHU U UX
rpadukn

14

JIBrbkeHHe Tena, OpOIIEHHOTO MO YTIIIOM K
TOPHU3OHTY

15

KpuBonuneitnoe apuxxenue. [[BrxkeHue mo
OKPY>KHOCTHU. YTJIOBasl U JINHEWHAs1 CKOPOCTb.
Ilepuon u yacrora. lleHTpocTpeMuUTenbHOE U
TTOJTHOE YCKOPEHHE

16

Kontponrsaas pabora o teme "Kunemartuka"

17

ITepBbiif 3akoH Hrrotona. MHepunanbHbie
cucreMbl orcuéta. [IpuaHImmn
oTtHOcHUTenbHOCTH [ ammiest.
HewnneprinanpHbIE CHCTEMBI OTCUETA

18

Cuna. PaBHOnelicTBYIOmas cuna. Bropoii
3axkoH HeroTona. Macca

19

BzaumopneiictBue ten. Tperuit 3akoH
HreroTona

20

[Tpunnun cynepnosunuu cuil. Pemenue
3a/1a4 Ha IpUMEeHEHHe 3akoHoB HproToHa




3akoH BCEMUPHOI'O TATOTCHUA.

21 OKBHUBAJIEHTHOCTh TPaBUTALIMOHHON U
HMHEPTHON MacChl

” Cuia TSDKECTH M yCKOpeHHe CBOOOAHOTO
MaJCHUS
JB>keHne HEOECHBIX TEN U UX

23 HCKYCCTBEHHBIX CIIYTHUKOB. IlepBas
KOCMHYecKas CKOpocTh. 3akoHbI Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenust. [Ipupona v BUIBI CHIT TPEHHUS.

25 J{BrkeHue B )KUAKOCTH U T'a3e ¢ y4ETOM CHIIbL
COIIPOTHUBJICHUS CPEIBI

2% Hanenue. I'uipocraTnyeckoe naBieHUE.
Cmia Apxumena

7 AbcomotHO TBepaoe Teno. [locTymarensHoe
U BpallaTeIbHOE JBM)KEHUE TBEPAOrO Tea

)3 MoMeHT cuJIbl OTHOCUTENIBHO OCU BPALLIEHHS.
ITne4o cubl
CrnoxxeHue CHI, IPUIIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TskecTH Tena. Y cioBUs
paBHOBEcHs TBEpAOro Tena. Bust
paBHOBecHs

30 Pemenne 3anau

31 KonTponsnas padora o teme "/lnHamuka.
Crartuka TBepaoro tena'
NMnynbc MaTepuaabHOM TOUKH, CUCTEMBI

0 MaTepHaJbHBIX TOUeK. LIeHTp Macc cucTeMsl

MaTepHaJbHBIX TOUeK. TeopeMa o ABHKEHUU
LEHTpa Macc




33

HMmnynbe cuiibl U UI3MEHEHUE UMITYJIbCA TENA.
3aKOoH COXpaHEHUs UMITyJIbca. PeakTuBHOE
JBHOKEHHE

34

MoMeHT uMIyJIbca MaTEpUAIIbHOM TOUKHU.
IIpencraBienne o COXpaHEHUH MOMEHTA
HAMITYJIbCA B LIEHTPAIbHBIX IOJIAX

35

Pemntenue 3agau

36

PaboTa cHITbI Ha MAJIOM ¥ Ha KOHEYHOM
nepemeriieHnu. ['padudeckoe npeacraBieHne
paboThI CHITBI. MOIITHOCTh CHJIBI

37

Kunerndaeckast sneprus. Teopema 06
M3MEHEHNHN KUHETHYECKOH SHEPTUn
MaTepUalbHON TOUKH

38

HOTCHHI/I&HBHBIC 1 HEIIOTCHIIMAJIbHBIC CUJIbI.
ITorenuunansHas sHeprus. Bropas
KOCMHUYECKast CKOPOCTh

39

Tperpst KocMudeckasi CKopocTh. CBA3b
paboTHI HEMOTEHIIHATFHBIX CHJI C
M3MEHEHNEM MEXaHHIECKOW YHEPTHH
CHCTEMBI Tell. 3aKOH COXpaHEHHs
MEXaHUYECKON AHEPTUHN

40

VYnpyrue u Heynpyrue CTOJIKHOBEHHUSL.
YpaBHeHue bepHyuu a5 uaeanbHoR
KHUIKOCTH

41

KonTponsnas pabora no Teme "3aKoHBI
COXPAHEHUS B MEXaHHUKE"

42

PaszBuTHE pencTaBneHuii o mpupoe
Tem1oTel. OcHoBHEIE onoxenns MKT.
Huddysus. bBpoyHoBckoe nBrKEHME




Crpoenue ra3o00pa3HbIX, JKUAKUX U TBEPIBIX

43 Ten. XapakTep OIBM)KCHHSI M B3aUMOJICHCTBUS
YacTHII BEIIECTBA
Macca u pazMepsl MOJIEKYT (AaTOMOB).

44 KoanugectBo Bemniectsa. IlocTossHuas
ABoraapo

45 Temneparypa. Temnosoe paBHosecue. Illkana
Ienbcust

46 Pemenue 3amau

47 N neanbublii ras. I'a30BbIe 3aKOHEI

43 YpaBHenue MenneneeBa-Knamneiipona.
Pemenue 3amau

49 AbcomoTHas TemiiepaTypa. 3akoH [lanpToHa

50 W3onporiecchl B H1€aIbHOM Ta3e C
[TOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA

51 I'padmueckoe nmpeacraBiIeHnEe U30MPOLIECCOB!
n30TepMa, H30Xopa, nzobdapa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenue 3amau
CBs13b a0COIOTHON TEMIIepaTyphl

54 TEPMOJMHAMUYECKON CUCTEMBI CO CpeJTHEN
KUHETHYECKOH PHEPrueil NocTynaTeIbHOro
TEIIOBOT'O JBM)KEHUS €€ YaCTHIL

55 O06001eHre 1 CUCTEMATH3AINS 3HAHHI 110
teme "OcnoBsl MKT"

56 Kontponbehas pabora no reme "OCHOBEI
MKT"
TepmonuHamuueckas cucremMa. 3aJaHue

57 BHewHUX yciaouit ams TJI cucremsl.

Buemnune u BHYTPCHHUC IMaApaAMCTPHI.




ITapamerpst T/l cucTteMsl Kak cpenHue
3HAYCHHUS BEJIMYUH, OIIUCHIBAIOIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOJIMHAMUKH.
CawmornpousBonbHas penakcaius T/l cuctemMsr
K TEIJIOBOMY PABHOBECHIO

59

Mopnenp uaeaIbHOro ra3a B TEpMOAMHAMUKE.
VY ciioBUsi TPUMEHUMOCTH 3TON MOJAENN

60

VYpasuenne MenzeneeBa-Knaneiipona u
BBIPAXXECHHE JUISI BHYTPEHHEN SHEPTUU

61

BeIpaxenue Juisi BHyTpEHHEN SHEPTUU
OJHOATOMHOT'O MJICAIBHOTO ra3a.
KBa3ucrarnueckue U HECTATUUECKHUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEPMOJAUHAMUKE.
Beruncienue paboThl 1Mo rpaduky mporecca
Ha pV-auarpamme

63

Temonepenava Kaxk crmocod W3MeHEHUs
BHyTpeHHel sHeprun T/l cuctemsr 6e3
COBEpIIEHUS PabOTHI

64

Kons CKIUs, TCIIIONPOBOAHOCTD, U3TYYCHUE

65

KonmuectBo TennoTel. TermoéMKoOCTh Tena.
Y nenpHas M MOISIpHAs TEIUIOEMKOCTH
BeIlllecTBa. Y AeNbHAS TEIIOTa CTOPaHUS
TOILINBA

66

Pacuér xonnuecTBa TEMIOTH IPU
TerIonepenaye

67

[onsitue 06 annabaTHOM mporiecce. [lepBorit
3aKOH TEPMOTMHAMUKHU




68

KonmuuecTBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUs BHyTpeHHel sHeprun T/1
CUCTEMBI

69

BTopoii 3ak0H TepMOIUHAMUKY 151
PaBHOBECHBIX U HEPABHOBECHBIX IIPOIIECCOB.
HeoOpaTuMocTh MPUPOIHBIX MPOLIECCOB

70

IIpunimne! AeWCTBUA TEIJIOBBIX MAIIUH.

KIIJ

71

Maxkcumansraoe 3aauenune KIT. Iuxn Kapao

72

Pemntenue 3agau

73

DKoI0oru4ecKue acnekThl UCIIOJIb30BaHU
TEIJIOBBIX ABUTaTenei. Termmosoe
3arpsiI3HEHUE OKPYKAIOIIEH CpeJibl

74

Pemnrenne 3agau

75

OO000IIeH e B CHCTEMAaTH3aITHs 3HAHUH 110
teme "Tepmonnaamuka. TermoBsie MamHb"

76

KouTponbsHas pabora o TeMe
"Tepmomuuamuka. TeroBsIe MaITUHBL"

77

[TapooOpa3oBanne 1 KOHIEHCAITHSI.
Hcnapenue u kuneHue. Y ienbHas TEMIOTa
mapooOpa3oBaHus

78

Hacpliennble 1 HEHACHIILICHHBIE TAPHI.
KauecTBenHas 3aBUCHMOCTb MJIOTHOCTH U
JaBJICHHUS HACBIILICHHOIO T1apa OT
TEMIIEPaTyPbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHHUS OT JaBJICHNS B
KHUJIKOCTH

79

BrnaxxHocTh BO3ayxa. AOCONIOTHAS H
OTHOCHUTEIbHAS BIAXKHOCTH




80

Pemntenue 3agau

81

Trépnoe teno. Kpucramwmmueckue u
aMmopdHbIe Tera. AHU30TPOIHSI CBOMCTB
KpUCTAJUIOB

82

IlnaBnenue u kpuctranuzanus. Y 1enbHas
TeryioTa miasnenns. Cyomumanus

83

Hedopmanuu TBEPOTO TENa. PacTsokenue u
cxatue. Casur. Monyine FOnra. IIpexen

YIPYTUX JTeopManuii

84

TemnnoBoe paclIupeHUEe KUAKOCTEN U
TBépIIBIX TEII. AHFapMOHI/IBM TCIIJIOBBIX
Kosie0aHUI YaCTHII BEIIECTBA

85

[IpeobpazoBanue 3HEPTHH B (ha30BBIX
nepexozax

86

YpaBHeHHE TEIJIOBOIO OajaHca

87

Pemenue 3amau

88

IToBepxHOCTHOE HaTsKeHMe. KanmuimnsapHbie
sBJIeHUA. [[aBieHMe 1O HCKPUBIIECHHON
MOBEPXHOCTHIO xkuaAKocTH. @opmyina Jlammaca

89

O0600ITIeH e B CHCTEMAaTH3aIs 3HAHUH 110
TeMme "ArperatHele COCTOSHUS BEIECTBA.
da3oBbIe Tepexoanl"

90

KonTponsnas pabota o Teme "ArperatHeie
cocTosiHus BelecTBa. Pa3oBbie nepexoanl”

91

OnekTpu3anus Ten u e€ IposBIICHUSI.
OnexTpuueckuil 3apsa. JBa Buna
aJeKTpuiecKux 3apsinos. [IpoBoaHukwy,
JU3JICKTPUKH U TTOJTYTTPOBOJHUKH

92

OneMeHTapHBIN 3IEKTPUUECKUN 3apsy. 3aKOH
COXPaHEHHs AIEKTPUIECKOro 3apsiia




BzaumonetictBue 3apsnoB. Toueunbie

93
3apsansl. 3akoH Kymnona

94 Pewienne 3anau

95 Onexrpudeckoe none. Ero geiicteue Ha
3JEKTPUYECKUE 3apsiIbl
Hanpssk€HHOCTB 3IEKTPUYECKOIO MOJIA.

9% [poOubIit 3apsia. JlnHuM HANPsSHKEHHOCTH
3neKkTpuaeckoro mond. OgHopoaHoe
3JIEKTPUYECKOE T0JIe

97 IToreHunanbHOCTh ANEKTPOCTATUYECKOTO
nons. Pasnoctb IMOTCHIIUAJIOB Y HAITPAKCHUEC
ITorenunanbHag SHEpPrus 3apsiia B

98 aeKTpocTaTuaeckoM mosne. [loTertman
3JEKTPOCTATHYECKOT O IO

99 CBs13b HaNPSHKEHHOCTH TOJIST 1 PA3HOCTH
MTOTEHIIHAJIOB IS DJIEKTPOCTATUIECKOT O OIS

100 [IpuHIMIT CYTIepITO3UITUH SIEKTPUIECKUX
HoJIen

101 Pemenue 3amaua

102 ITone Toueunoro 3apsiaa. [lone paBHOMEPHO
3apsDKEHHOM cephl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 wapa. [lone paBHOMEPHO 3apsHKEHHOM
0OECKOHEYHOI TIOCKOCTH

104 [IpoBOHUKH B 3IEKTPOCTATHIECKOM IIOJIE.
VYcnoBue paBHOBECHUS 3apsiioB

105 JVDIeKTpUKH 1 TIOTYITPOBOIHUKHA B

QJICKTPOCTATHUYICCKOM IIOJIC




Kongencarop. DnekTpoéMKOCTh

106 KOH/IeHcaTopa. DJIEeKTPOEMKOCTh TIOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE coeMHEHNE KOHIEHCATOPOB

108 ITocienoBaTenbHOE COENMHEHNE
KOHJICHCATOPOB

109 OHeprus 3apsuKeHHOro KOHIeHcaTopa

110 Pemenue 3amau

11 JIBr>keHue 3apsKEHHON 4acTULbI B
OJTHOPOJIHOM DJIEKTPHYECKOM TI0JIe

112 Pemenue 3amau

113 O060061enre ¥ CUCTEMATH3AIUS 3HAHHUNA 10
teme "DnekTpudeckoe mosue"”

114 KouTponbsHas pabora o TeMe
"DnekTprudeckoe moie"
Cuna toka. [TocTossHHBIN TOK. Y CITOBHS

115 CYIIIECTBOBAHMSI IIOCTOSTHHOT O
JIEKTPUYECKOT0 TOKa

116 Hcrounukm Toka. Hanpspxenune u 31C

117 3akon OMa /15 y9acTKa IelH.
DIEKTPUIECKOE COPOTHUBIICHHE
3aBUCHMOCTH COTIPOTHUBIICHHSI OTHOPOITHOTO

118 MPOBOJHUKA OT €r0 JUIMHBI U IJIOLIaAN
TIOTIEPEYHOTO CEYCHUS

119 Y nenpHOE COMPOTUBIICHNE BEIIECTBA.
Penrenne 3agau

120 [locnenoBaTensHOE, TApaIUIENBHOE,
CMEIIaHHOE COSAMHEHNE TIPOBOJHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUIECKIX

uerneil. [Ipasuna Kupxroda




122 Pemntenue 3agau 1

123 Pabora snekTpuyeckoro Toka. 3akoH Jxoyis |
—Jlenna

124 Pemenue 3amau 1

125 MOITHOCTE 3JIEKTPUYECKOr0 TOKa. TerioBas |
MOIIHOCTh, BhIJIENIIeMas Ha PE3UCTOPE

126 Pemrenue 3agau 1

127 O/1C u BHYTpEHHEE CONPOTHUBIICHHE |
HCTOYHHKA TOKA

128 3akon OMa /15 TTOTHOM (3aMKHYTOH ) !
3JIEKTPUYECKOH IIern

129 Pemenue 3amay 1

130 MOIIHOCTE UCTOYHHKA TOKA 1

131 Koporkoe 3ambikanmne 1

132 KoHnencaTop B 11emy MOCTOSTHHOTO TOKA 1

133 Pemrenue 3amaq 1

134 Pemrenne 3amad mo Teme "IlocTOSHHBIN |
AJICKTPUICCKHHA TOK"

135 Pemrenrne 3amad mo Teme "IlocTOSHHBIN |
AJICKTPUICCKHHA TOK"

136 Pemrenne 3amad mo Teme "IlocTOSHHBIN |
3JIEKTPUYECKHUM TOK"

137 O0001IeHNEe U CUCTEMATH3ALNS 3HAHWH 10 |
teMme "TloCcTOsIHHBIN 3J1eKTpUYecKuil TOK"

138 KonTponsnas padora o Teme "[locTossHHBIN |
3JIEKTpUYECKUM TOK"
DnexTpudecKasi MPOBOAUMOCTD Pa3IHIHBIX

139 BELIECTB. DJIEKTPUUECKUI TOK B METAIJIaX. 1

CBepxnpoBOAUMOCTD




140

ONEeKTpUYEeCKUi TOK B pacTBOpax 1
pacruiaBax 3JeKTpoiauToB. 3akoHbl Papanes
JULSL 3IIEKTPONIN3a

141

DnexkTpudecKkuil Tok B razax. [lmazma

142

OnexTpudeckuil Tok B Bakyyme. BakyymHsie
puOOpPHI

143

ONEeKTPUYIECKU TOK B TOITYIPOBOJHUKAX

144

[TomynpoBOAHUKOBBIE TPUOOPEI

145

Du3HYECKUI TPAKTUKYM 110 TEME
"M3MepeHne CHIIbI TOKa M HaIIPsDKEHUS B
LEMH MOCTOSHHOTO TOKA MIPU TTOMOIIN
AHAJIOTOBBIX M IIU(PPOBBIX H3MEPUTEIHHBIX
npubopoB" mim "3HaKOMCTBO ¢ U(pOBOH
nabopatropueii o ¢pusuke. [Ipumepst
n3MepeHus PU3NIECKUX BEIUUUH NIPU
IIOMOII KOMITBIOTEPHBIX 1aTYUKOB"

146

Ousnyeckuii MpakTUKyM 1o Teme "M3ydenune
HEPaBHOMEPHOTO JIBUKEHUS C TIEITBIO
OTIpeIeNIEHNsSI MTHOBEHHOU CKOpOCTH"

147

Du3HYECKU PAKTUKYM I10 TEME
"M3mepenne yCKOpeHHsI TPU
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUU IO HAKIIOHHOW IJIOCKOCTU" MU
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUU"

148

®u3nyYeCKUul MPAKTUKYM IO TEME
"N3mepeHne yCKOpeHHsi CBOOOTHOTO
naneHus" uwin "V3yueHue ABUKEHUS Tena,
OpOIIEHHOT O TOPU30HTAIBEHO"

149

®duznueckuil mpakTukyM no teme "M3yuenue
JBUKEHUS Tela M0 OKPYKHOCTH C




IIOCTOSTHHOM 0 MOJYJII0 CKOPOCTBIO" HIIN
"HccaenoBanue 3aBUCUMOCTH IIEPUOAA
oOparieHusi KOHHYECKOro MasgTHHKA OT €ro
rapamerpoB”

150

Du3HYECKUll TPAKTUKYM 110 TEME
"N3MepeHne paBHOJAEHCTBYIOIIEH CUIIBI TPU
JIBUKCHUHU OpyCKa 110 HAKJIOHHOM IMJI0CKOCTH"
ninu "[IpoBepka TUITOTE3BI O HE3aBUCUMOCTH
BpPEMEHHU JBU)KEHUSI OpyCcKa 110 HAaKJIOHHOM
IIJIOCKOCTH Ha 33J]JaHHOE PACCTOSIHUE OT €ro
Macchr”

151

Du3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanme 3aBUCUMOCTH CHUT
YIPYIrOCTH, BOSHUKAIOLIUX B IIPY)KUHE U
pEe3uHOBOM 00pa3iie, oT ux aeopmanuu’ Hiu
"N3yueHne IBMKCHHS CHCTEMEI TET,
CBSI3aHHBIX HUTHIO, IEPEKNHYTOH uepes
n€rkuii 6J1oK"

152

DUBNYECKUN MPAKTUKYM T10 TEME
"N3mepenne kodPUIeHTa TPEHUS 110
BEJIMYMHE YTIIOBOT0 KO3 urmenta
3aBucuMoctr Frp(N)" nmm "UccnenoBanne
JBHKEHUS OpycKa 10 HaKIIOHHOH TTOCKOCTH
C TIepeMEeHHBIM KO3 ((OUIIUEHTOM TPEHHS" WITH
"N3yueHue ABMKEHUS Tpy3a Ha Baly C
TpeHuem"

153

Ou3nyecKUuil MPaKTUKYM IO TEME
"UccnenoBanue ycioBUM paBHOBECUS
TBEPAOrO TeNa, UMEIOIIEro OCh BpaleHus"
unu "KoHcTpyrnpoBaHue KPOHIUTEHHOB U
pacuér cun ynpyroctu" win "Usyuenue




YCTOMYUBOCTH TBEPIOTO TeNA, UMEIOLIETO
ITOIIAH OMOphI"

154

Du3HYECKUll TPAKTUKYM 110 TEME
"N3MepeHne uMmysbca Tena 1o TOpMO3HOMY
nytu" unu "M3MepeHne cUitbl TATH, CKOPOCTH
MOJIETH JIEKTPOMOOHIISI 1 MOLTHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TelNa ¢ UMITYJIHCOM CUJIBI" UITH
"UccnenoBanne coxpaHEeHUST UMITYJIbCA TTPH
ynpyrom B3aumozerctsun" nuimn "M3mepenue
KHHETHYECKOI SHEPTUH Teja 1Mo TOPMO3HOMY

n

IIyTH

155

Ouznvecknii mpakTUKyM 1o TeMe "M3ydenne
M30TEPMHUYECKOT0 Mpoiiecca (PEKOMEHI0BaHO
HCIIOIb30BaHue IU(POBOIL 1TabopaTopuu)"
iy "M3ydeHne n30X0pHOTro mporiecca wmim
"U3y4enne n300apHOro mnpoiecca” uim
"[IpoBepka ypaBHEHUS COCTOSTHUS"

156

DUBNYECKUN MPAKTUKYM T10 TEME
"M3MepeHne yIenbHON TeUI0EMKOCTH " HITH
"WccaenoBanue mporecca OCTHIBAHUS
Bemectsa" win "MccnenoBanue annadaTHOTO
mportecca” i "M3ydenrne B3anMOCBsI3n
SHEPTHH MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMITEPATYPHI KUTICHUS
Kuakocten"

157

®uznyeckuil MpakTukyM no teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapeHusl KUAKOCTEe"
unu "N3mepenne yneabHOM TEerI0Thl
miaBieHus abaa” win "M3yueHue cBOMCTB
HAaCBhIICHHBIX MapoB" uimn "U3mepenue
a0COJIOTHOW BIa)KHOCTH BO3/lyXa M OLIEHKA




MaccChI IapoB B HOMGHIGHI/II/I". I/I3MepeHI/Ie
KOZ‘)(b(bI/ILII/IeHTa TMMOBCPXHOCTHOI'O HATAKCHUA

158

Du3HYECKUll TPAKTUKYM 110 TEME
"HaGumroieHre mpeBpaIieHus: SJHEPruu
3apsHDKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
n3nyyenus cseronuona’ nin "Mzyuenue
MPOTEKaHUs TOKA B LIEMH, COIepKaIleh
KoHJeHcaTop" uiu "Pacipenenenue pasHOCTH
MIOTEHIIMAJIOB (HAMPSHKEHUs) IPU
MOCIIEA0BATETLHOM COCIMHEHUH
KOH/IEHCATOPOB"

159

Du3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanye CMEIAHHOTO COSTUHEHUS
pesucropoB” wim "M3Meperne yaenbHOoro
COIIPOTHUBJICHUS MTPOBOIHUKOB" MIIH
"HccrenoBanye 3aBUCHMOCTH CHUIIBI TOKA OT
HaTPSDKEHUS TS JIaMIThI HaKaJIMBaHH"

160

DU3NYECKUN MPAKTUKYM T10 TEME
"Habmronenue amekTponn3a" uiu
"N3mepenune 3apsa OMHOBAJCHTHOIO HOHA"
nnn "MccnenoBanue 3aBUCHIMOCTH
COIIPOTHUBJICHUS TEPMOPE3NUCTOPA OT
temmepaTypbl" uinn "CHATHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKH auoaa"

161

PesepBHBIit ypok. O000IIEHNE T
CHCTEeMAaTu3alysl 3HAaHUH 110 TeMe
"Kunematuka"

162

PesepBHbIii ypok. O0o01meHne u
CHCTEMAaTu3alysl 3HAHUH 110 TeMe
"Ilmaamuka"




163

PeseprHbIii ypok. O000IIEHUE H
cucTeMaTu3anys 3Hanui mo teMe "Cratuka
TBepaoro tena'

164

PeseprHbIii ypok. O000IIEHUE U
cucTeMaTH3alusa 3HAaHUH 110 TeMe ""3aKOHEBI
COXpaHeHUs B MexaHHKe"

165

PeseprHbIii ypok. O000IIEHUE 1
cucreMatu3anusa 3HaHui 110 TeMe "OCHOBBI
MOJICKYISIPHO-KHHETHYECKON Teopuu"

166

PeseprHbIii ypok. O000IIEHUE 1
cHCTEeMAaTH3aIl¥sl 3HAHHUI TI0 TeMe
"TepmonnHamuka. TeroBbie MaruHb!"

167

PezepBuBIi ypok. O000IICHIE 1
CHUCTEMaTU3auAa 3HAHUH 110 TEME
"ArperaTHble cOCTOSHHS BemecTBa. Da3oBwie
repexoap”

168

PesepeHbIii ypok. O000IIEHHE U
CHCTEMAaTH3aIl¥sl 3HAHHUI TI0 TeMe
"DnekTprudeckoe moie"

169

PezepBHBIi ypok. O600ImIEHNE T
CHCTEMATH3aI¥sI 3HAHHUI TI0 TeMe
"[ToCTOSHHBIN PIMEKTPUIECKAN TOK"

170

PesepBHBIit ypok. O600IIEHNE T
cucTeMaTu3auus 3HaHui no teme "Toku B
pa3InyHbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I1IO [TIPOTPAMME

170
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11 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

KonrpoJn
Bce P

ro

HBbIE
padoThI

ITpakTHuec
KHe
padoThI

Hdara
H3y4eH
us

DJIeKTPOHHBI
e uu(ppoBbIe

o0pa3oBaTeib
HBbIE pecypchl

BiaumopeiictBue
MOCTOSIHHBIX
MAarHuToB U
MIPOBOJTHUKOB C
TOKOM. MarautHoe
nojie. ['unoresa
Awmriepa

BekTop MarHuTHOM
WHTYKITAH.
ITpunnun
CyHepro3uLnu
MarHUTHBIX IOJICH.
JImHIM MarHuTHOU
WHITYKITAN

MarsuTtHoe noje
TIPOBOJTHUKA C
ToKOM. OmBIT
Opcrena

Cua Amriepa, e
HaTpaBJICHUE U
MOJTYJTb

Pemenue 3amau

IIpumenenue
3aKkoHa Amrepa.
ONEKTPOU3MEPHTE
JIEHBIE TIPUOOPHI

Cuna JlopeHnna, e€
HampaBJICHUE U
MOJYJIb.
JBmxeHnue
3apsLKEHHOM
YaCTHULIBI B
OJJHOPOJIHOM
MarHUTHOM I10JIe

Penrenne 3agau

Pabora crisl
Jlopenna

10

Pemenue 3amau




11

MarnuTtHoe noje B
BEIIECTRE.
DeppOMArHeTUKy,
napa- u
JMaMarHeTUKH

12

OcHOBHBIE
CBOICTBA
(heppoMarHeTHKoB.
IIpumenenue
(heppoMarHeTuKkoB

13

Pemenue 3amay nmo
TeMe "MarautHoe
nose"

14

Pemenue 3amay nmo
TeMe "MargurtHoe
mose"

15

SIsnenue
3JIEKTPOMarHUTHOU
uaaykuu. [loTok
BEKTOpa
MarHATHOM
UHAYKIUN

16

OJC urIyKIIAN

17

3akoH
3JIEKTPOMarHUTHOU
WHIYKIIAA
®dapajes

18

Buxpepoe
JJEKTPUIECKOE
none. Toku Pyko

19

OC unayKIMu B
JIBFDKYIIHXCSI
MPOBOJHUKAX

20

Pemenue 3amau

21

IIpaBuio Jlenna

22

WNHIyKTUBHOCTSD.
Karymka
WHAYKTHBHOCTH B
LeNH MOCTOSIHHOTO
TOKa

23

SIBnenune
CaMOMHAYKLIHH.
2J1C
CaMOMHAYKLIHNU




24

OHeprus
MarHUTHOTO TIOJIS
KaTyIIKHA C TOKOM.
DNEeKTPOMArHUTHO
e rmosne

25

Pemntenue 3agau

26

O060011IeHNE 1
cHUCTeMaTHU3aIus
3HAHUH 10 TeME
"DeKTpOAMHAMHUK

n

a

27

KonTponpsnas
pabota 1o Teme
"DeKTpOoAMHAMHUK

n

a

28

Konebarensuas
cucrema.
CBoboaHbBIE
KoJieOaHMSI.
I'apMonunueckue
KoJieOaHUs

29

Kunematuyeckoe u
JTUHAMHYECKOE
OIHCaHHE
KoJie0aTeIbHBIX
IBUKEHUN

30

DHepreTnyeckoe
onurcanue. BeiBos
JTUHAMHYCCKOT0
OIHCAHMS
TapMOHHYECKUX
KoJieOaHMH U3 UX
JHEPTETUYECKOTO U
KHHEMAaTHYECKOr 0
OMHCAHMS

31

Awmmuntyna u dasza
KonebaHuit

32

[lepron u yacrora
KOJIEOaHHIA.
ITepuon Manbix
CBOOOIHBIX
KoJIeOaHMi
MaTEMaTHYECKOI0
masTHuKa. [lepuon
CBOOOIHBIX
KoJIeOaHMi




MPYKUHHOTO
MasiTHUKa

33

3aTyxaromue
KoyicOaHusl.
BoIHYX1€HHBIE
KoyicOaHusl.
Pe3onanc

34

ABTOKOJIE0aHNS

35

Pentenue 3agau

36

Ypok-
KoH(pepeHus
"MexaHUYeCcKue
KoNeOaHus B
MY3BIKQIBHBIX
WHCTpyMeHTax"

37

O06o01eHe U
cHCTEeMaTH3alHs
3HAHWH 10 TEME
"MexaHu4ecKHe
KosieOanus"

38

OIEKTPOMArHUTHBI
€ KolebaHusl.
KonebatenbHbIH
KOHTYP

39

dopmyna
Tomcona. CBs3b
aMIUTATY/IBI 3apsaa
KOHJIeHCaTopa ¢
aAMIUTUTYJON CUJIBI
TOKa B
KoJie0aTeIbHOM
KOHTYpE

40

3aKk0H COXpaHEHUs
SHEPTUU B
HcaIbHOM
KOJ1e0aTeILHOM
KOHTYype

41

3aTyxaromue
AIEKTPOMAarHUTHBI
€ KoJieOaHus.
BoiHyX1€HHBIE
AJIEKTPOMAarHUTHBI
e KoneOaHus

42

[lepeMeHHBIH TOK.
Pe3ucrop n




KOHJICHCATOp B
HEMH MEPEMEHHOT0
TOKa

43

Karymika
UHAYKTUBHOCTU B
neny nepeMEeHHOro
TOKa

44

3akon Oma mmst
3IIEKTPUYECKOU
eny nepeMeEeHHOro
TOKa

45

MomHocTh
TIepEMEHHOT0 TOKA.
AMIUTUTYTHOE U
JIEHCTBYIOIIEE
3HAYEHHE CHITBI
TOKa "
HaIpsDKEHUS

46

Pe3onaunc B
3IIEKTPUY ECKOM
Lenu

47

Pemenue 3amau

48

NneanbHulii’
Tpanchopmartop.
IIpousBonctao,
nepenada u
oTpeOIIeHre
BIEKTPUY ECKOI’
SHEPTuHn

49

DKOIIOrHYECKHE
PHYCKH TIPH
MIPOM3BOICTBE
AJIEKTPOIHEPTUH.
KyneTypa
HCIOJIB30BaHUS
AIEKTPOIHEPTHH B
IIOBCEIHEBHOM
JKH3HU

50

Penrenne 3agau

51

Penrenne 3agau

52

O0600111EH1E U
cHCTEMAaTH3allHs
3HaHWH 10 TEME
"DneKTpOMarHuTH
ple KoseOanus"




53

Mexanuueckue
BOJIHBI.
XapaKTepUCTUKU
MEXaHUYEeCKHUX
BOJIH

54

CaoiicTBa
MEXaHUUYECKUX
BOJIH

55

3BYK.
XapaKTepUCTUKU

3ByKa

56

Wndpassyk u
YIABTPa3BYK.
IITymoBoe
3arpsi3HeHue
OKpY>Karolen
cpenpl

57

Pemnrenne 3agau

58

ONEeKTPOMATrHUTHBI
€ BOJTHBIL.
N3nyuenue
AJIEKTPOMATHUTHBI
X BOJIH

59

DHeprus
3JIEKTPOMAarHUTHBI
X BosiH. CBo¥icTBa
3JIEKTPOMAarHUTHBI
X BOJIH

60

[kana
3JIEKTPOMAarHUTHBI
X BOJIH.
IIpumenenue
3JEKTPOMAarHUTHBI
X BOJIH B TEXHUKE U
OBITY

61

IIpuHuunne
PaaMoCBSI3U U
TeJIEBUIEHHA.
Paaunosnokanus.
ONEeKTPOMAarHuTHO
€ 3arpsi3HeHue
OKpYyXarouei
cpenbl

62

KonTponenas
pabota o Teme




"Konebanusa u
BOJIHEI"

63

Cser. 3akoH
NPSIMOJIMHEHHOT O
pacnpocTpaHeHHs
cBeTa

64

Pemenue 3amay Ha
IIpUMEHEHHUE
3aKOHa
NPSIMOJINHEHHOT O
pacrpocTpaHeHus
cBeTa

65

OtpaxkeHue cBeTa.
ILinockoe 3epkaio.
Cdepraeckoe
3epKajo

66

IIpenomnenne
CBeTa.
AOCOIIOTHBINA B
OTHOCHUTEILHBIHN
MMOKa3aTesb
MPETOMIIEHUSL.
IlonmHoe
BHYTpPEHHEE
OTpaKEeHHUE.
IIpenensHblit yron
MOJIHOT'O
BHYTPEHHETO
OTPaKEHUS

67

Pemenwne 3agad Ha
TIpUMEHEHHN
3aKOHOB
OTpaKEeHUS 1
TIPEeTOMITCHHS
cBeTa

68

Xon ny4eli B
IpU3Me.
Hucnepcus cpera.
CI0XHBIN cOCTaB
0esoro cBera.

Lser

69

JIunzel. ®okycHoe
paccTosiHue U
OIITUYECKAsl cuja
JINH3BI




70

IToctpoenue
M300pakeHul B
JUH3aX U UX
cUCTEeMax.
YBenuuenue
JIUH3BI

71

Pemenue 3agay Ha
IIOCTPOEHUE
n300paxKeHui,
MOJTy4YaeMbIX C
TTOMOIIIBIO JINH3

72

I'na3 xak
OIITUYECKAS
CHCTEMA

73

Pemienue 3anay.
IIpenens
NIPUMEHHUMOCTHU
reOMETPUYECKON
OIITUKHN

74

CKOpOoCTh cBeTa |
METOJIbI e
W3MepeHHUS

75

Hucnepcus cBera

76

HuTepdepenmms
cBera

77

Korepentnsie
HCTOYHUKH.
VcnoBus
HaOITFOCHUS
MaKCHMyMOB 1
MHUHHAMYMOB

78

Pemenue 3amau

79

IIpumenenue
nHTephepeHITnn

80

Hudpaxmus cBera

81

Judpaxuronnas
pemérka. YcioBue
HAOIIOIEHUS
IJIABHBIX
MaKCUMYMOB

82

Pentenne 3agau

&3

[Tonepeunoctsb
CBETOBBIX BOJIH.
[Nonspusanus
cBera




84

Pemntenue 3agau

&5

CBeTOBBIE IBIIECHUS
B MPHUPOJIC

86

O060011IeHNE U
CHCTEMaTu3allHs
3HAHUH 10 TEME
"Ontuka"

87

KonTponpnas
pabota 1o Teme
«OnTuka»

88

I'panuns
MIPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH. 3aKOHBI
AJIEKTPOAMHAMHUKH
Y TIPUHITATI
OTHOCHUTEIIFHOCTH

89

IToctynatel
creruanbHOu
TEOPUH
OTHOCHTEIBHOCTH

90

IIpocTpancTBEHHO-
BpEMEHHOU
WHTEpBaI.
IIpeobpazoBanms
Jlopenna. YcnoBue
MIPUYUHHOCTH.
OTHOCUTENHHOCTH
OTHOBPEMEHHOCTH.
3amemienne
BpEMEHU U
COKpaIieHue
JUTAHBI

91

OHeprus u
HUMITYJIbC
PEIATHBUCTCKOMN
YaCTHULIBI

92

CBs3b MaccCHI ¢
SHepruei u
HAMITYJTECOM
PENATUBUCTCKON
YaCTULbL. DHEPIUs
IIOKOS

93

PasHoBecHoOe
TENJI0BOE
H3IIy4YCHHE




94

3aKoH CMeEIeHU
Buna

95

T'unoreza M.
IImanka o kBaHTax.
dotoHbI

96

OHeprus u
UMIYNbC GOTOHA

97

dororddekr.
Onbiter A T'.
Cronerona.
3aKOHBI

doroaddexra

98

YpaBHeHue
OUHIITEHHA 11
dboroaddekra.
"Kpacnas
rpanuma’

doroaddexra

99

[aBiienue cBera.
Onmerrer I1. H.
JleGeneBa

100

BomHOBEIE
CBOMCTBA YaCTHIL

101

Bonusb! ne bpoitis.
JlmrHa BOJTHEI 1
Bpoiins u pazmepsl
obnactu
JIOKAITH3ALHH
JBIKYILEHCS
YaCTHIIBI

102

Kopnyckynsipao-
BOJIHOBOH Ayaliu3m

103

Judpaxmus
3JIEKTPOHOB HA
KpHCTaJIIax

104

Cremmnduka
HU3MEpPEHUN B
MHUKPOMHPE.
CooTHomeHus
HeonpeaenéHHOCTe
i I'efizenOepra

105

Pemenue
rpaduuecKux
3a1a4




106

Pewienne
pacu€THBIX 3a/1a4

107

KonTponpnas
paboTa 1o Temam:
"OcnoBel CTO",
"KopmyckynsipHo-
BOJIHOBOI
Tyamu3m"

108

OIBITH IO
KCCIICIOBAHHIO
CTPOEHHS aTOMa.
IInanerapnas
MOJIENIb aTOMa
Pezepdopna

109

IToctrynater bopa

110

Busl ciekTpos.
Criextp ypoBHeit
SHEPruy aToma
BOZOpOZIA

111

CroHTaHHOE U
BBIHYKICHHOE
H3IIyYeHHE CBETa

112

Jlazep

113

Hyxnonnas
MOJIENb AIpa
I'eit3enOepra-
WBanenxo. 3apsa u
MaccOBOE YHUCIIO
siapa. M30Torbl.
PapnoaktuBHOCTH

114

3akoH
PaanoaKTUBHOTO
pacnana. CpoiicTBa
HNOHU3UPYIOLLETO
U3TY4EHHSL.
Bnusiaue
PaanoaKTUBHOCTU
HAa JKUBBIE
OpPraHU3MBI.

Hozumerpus

115

OHeprus cBs3u
HYKJIOHOB B Jpe.
S nepHbie CUIIBL.
JedexT maccor
snpa. SnepHele
peaxuuu. SnepHsie




PEaKTOPBHL.
[TpobGnembl
YIPaBISIEMOr0
TEPMOSACPHOTO
CUHTE3a.
DKOJIOTHYECKHE
ACTIEKTHI Pa3BUTHS
SIIEPHOU
SHEPI'eTUKH

116

Meronasl
perucTpauyu u
HCCIIE0OBaHMS
3JIEMEHTAPHBIX
YacTHLL.
@DyHITaMEHTAJIbHbIE
B3aUMOJEHCTBHUA.
bapuonsi, Me30HbBI
U JICTITOHBI.
IIpencraBienue o
CrannapTHOU
mozenu. KBapk-
[JIFOOHHASI MOZENb
aJpOHOB

117

®dusuka 3a
npeaenaMu
CrannmapTHOU
moxaenu. Témuas
MaTepus U TEMHast
sHeprus. EnquHcTBO
(hu3mgeckon
KapTUHBI MHpa

118

OTarbl pa3BUTHS
ACTPOHOMUH.
3HayeHue
ACTPOHOMUH

119

IIpumenumMocTh
3aKOHOB (PU3UKHU
U OOBSACHEHUS
MIPUPOJIBI
KOCMHYECKHUX
00beKTOB. MeToIbl
ACTPOHOMHYECKUX
HUCCIIEA0OBAHUI

120

CoBpemeHHbIE
OIITUYECKHE
TEJIeCKOIIbI,




paIroTeNIeCKOIIbI,
BHeaTMoc( epHas
ACTPOHOMUSI

121

Bup 3Bé3nHoro
neba. Co3Be3mus,
SIPKUE 3BE3]1bI,
IUTAHETHI, UX
BUIUMOE
JIBHOKCHHUE

122

ConHeyHas
cucrema. ConHIle.
ConHeyHas
AKTUBHOCTD.
Hcrounuk 3nepruu
ConHIia u 3BE3]1

123

3BE3 /b1, UX
OCHOBHBIE
XapaKTEPUCTHKHU.
Huarpamma
"CreKTpaTbHBINA
KJ1acc —
CBETUMOCTH"

124

3Be34bI TIIaBHOM
I10CJIE0BATEIBHOC
™

125

Buytpennee
CTpPOEHUE 3BE3.
CoBpemMeHHBIE
TIpENCTaBICHUS O
TIPOUCXOXKICHUN 1
spomonuu CoaHIa
" 3BE31. DTanbl
JKM3HU 3BE3]

126

Mneunsiit ITyte —
Hama ["anakTuka.
THIBI TATAKTHK.
YEpHbIe nbIphl B
SIIPax TaJaKTHK

127

Bcenennas.
Pacmupenue
Bcenennoii. 3akon
Xab6ma. Teopus
Bbonsmioro B3priBa.
PenukroBoe
H3IIy4YCHHE




128

Maciurabuas
CTPYKTYpa
Bcenennoii.
MeraranakTuka

129

Hepeménnsie
po0JIEMBbI
ACTPOHOMUH

130

dusnuecKkuit
MIPAKTUKYM 10
TeMe
"UccnenoBanue
MAarHUTHOTO T10JIs
IMOCTOSTHHBIX
MAarHuToB" MIIM
"UccnenoBanue
CBOICTB
(dheppoMarHeTukoB"
1381051
"HccnenoBanue
JICMCTBUS
ITOCTOSTHHOT'O
MarHuTa Ha paMKy
¢ TOKOM"

131

duznuecku
MIPaKTHUKYM 10
teme "M3mepenne
cuiIBl AMmriepa" uim
"Uzydenne
3aBHUCHMOCTH CHITBI
Amriepa OT CHIIBI
TOKa" Min
"Omnpenenenue
MarHUTHOM
WHIYKIAA Ha
OCHOBE M3MepEeHH
cmtbl Amriepa”

132

dusnyecknit
MIPAKTUKYM 10
TeMe
"UccnenoBanue
SIBJIEHHUSA
3JIEKTPOMAarHUTHON
HHIYKIUU" WId
"Onpenenenue
WHYKIIAA
BUXPEBOTO
MarHMTHOro mojs"




133

dusndeckuit
MIPAKTUKYM 10
TeMe
"UccnenoBanue
SIBJICHHS
CaMOMHAYKIIUH"
nnu "Coopka
MOZEIU
3JIEKTPOMAarHUTHOT
0 reHeparopa"

134

du3nyuecKuit
MIPAKTUKYM 10
teme "M3mepenne
repuoaa
CBOOOIHBIX
KoJieOaHui
HUTSHOTO U
MPYKUHHOTO
MasTHUKOB"

135

duznyuecKuit
MIPAKTHKYM I10
TeMe
"[IpeobpazoBanne
SHEPTUH B
MIPY>KUHHOM
MasiTHUKE"

136

DOuU3nIeCcKUit
MIPaKTUKYM 10
TeMe
"HccnenoBanue
TIEPEMEHHOT'0 TOKa
gepe3
IOCJIeA0BaTEILHO
COCIMHEHHBIC
KOHJIEHCATOp,
KaTYIIKy U
pe3ucrop" wiu
"UccnenoBanue
paboTs
HCTOYHUKOB CBETA
B LENU
epeMeHHOr 0
ToKa"

137

duznueckuit
NPaKTUKYM I10
teme "M3yuenue




rapameTpoB
3BYKOBOW BOJHBI"

138

dusndecKkuit
MIPAKTUKYM 10
teme "M3mepenne
TmoKa3aTes
MIPEITOMIICHHS
cTekna" uim
"ITomyuenue
M300pakeHUs B
CHCTEME U3
IJTOCKOTO 3epKaia
M JIMH3BI"

139

DuznyecKuit
IIPAKTUKYM I10
TeMe
"UccnenoBanme
3aBHCHMOCTH
(hokycHOro
PAcCTOSTHUS OT
BemecTra (Ha
MPUMEPE KUIKHX
JUH3)" WIn
"N3mepenne
(hokycHOro
paccrosiHus
paccerBaroIXx
aH3"

140

DOuU3nIecKUit
MIPaKTUKYM 10
TeMe
"HaGmroneHue

T PAKIHT,
nHTephEepeHIInn U
TTOJISIPHU3AIIHI
cBera"

141

dusnyecknit
MIPAKTUKYM 10
TeMe
"Onpenenexue
AMITYJTbCA U
SHEPTUH
PENSATUBUCTCKUX
gacTHIl (110
¢dororpapusm
TPEKOB
3apsKEHHBIX




YacTHIl B
MarHuTHOM 1oje)"

142

dusndecKkuit
MIPAKTUKYM 10
teme "M3mepenne
MOCTOSIHHOM
IInanka Ha ocHOBE
HCCIICIOBAHUS
dhoroaddekra" wim
"UccnenoBanue
3aBHUCHUMOCTH CHJIBI
TOKa 4epes
CBETOJIUOJ OT
HanpspKeHus "

143

duznyuecKuit
IIPaKTUKYM 110
TeMe
"UccnenoBanue
CIIeKTpa
pa3peKEeHHOTO
aTOMapHOTO
BOZIOpOZIA U
n3MepeHre
MMOCTOSTHHOM
PunGepra"

144

DOuU3nIecKuit
MIPaKTUKYM 10
TeMe
"UccnenoBanue
paInOaKTUBHOTO
(ona c
HCIOJIb30BaHUEM
Jo3umerpa’ uiu
"N3yueHue
IoromneHus oera-
YaCTHI]
aIfOMHUHHEM"

145

dusznyeckuit
MIPAKTUKYM 10
TeEMeE
"HaOmroneaus
3BE3HOrO Heba
HEBOOPYKEHHBIM
I1a30M C
HCIIOJIb30BaHHEM
KOMITbIOTEPHBIX
MIPWIOKEHUH U1




OIpeNeNICHUS
TOJIOKCHUS
HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIC
CO3BE3AHS
CeepHoOro
MOJTyIapus u
sIpKHe 3BE3BI" WK
"HaOmronenus B
Teneckon JIyHsl,
IIJIaHET,
TYMaHHOCTEU U
3BE3IHBIX
CKOTUICHHA"

146

O06o01eHe U
CHUCTEMAaTH3aIMS
3Hanui. Poip
¢buznKky n
ACTPOHOMHH B
YKOHOMHUYECKOM,
TEXHOJIOTHUECKOM,
COITMATLHON U
ATUYECKOH cepax
JIeATeITbHOCTH
gelnoBeKa

147

O6o06mmenne u
CUCTeMaTH3aIus
3HaHuil. Poib u
MecTO (GHU3UKH U
ACTPOHOMHFH B
COBPEMEHHOMH
Hay4HOU KapTUHE
Mupa

148

O600menne n
CHCTEMaTH3aIHs
3HaHuil. Poib
(usnueckoi
TEOPHHU B
(hopmMupoBaHUH
NIPEe/ICTABICHHU O
(huznueckoi
KapTHHE MUPA,
MeCTO (PM3HUYECKOH
KapTUHBI MHpa B
o0reM psiny




COBPEMEHHBIX
€CTECTBEHHO-
Hay4HbIX
NIPENCTABIECHUN O
NIpUpoae

149

O060011IeHNE 1
cHCTEMAaTU3aIUs
3HAHUH 10 TEME
"Kunematuka"

150

O0600111IeHNE U
CHCTEMATU3AIUs
3HAHUH 10 TeME
"Kunematuka"

151

O060011IeHNE U
cHUCTeMaTH3aIus
3HAHUH 10 TEME
" luaamMuka"

152

O06o01eHne U

CHUCTEMAaTH3aIMS
3HAHWH 10 TEMEe
"CTaTHKa TBEpIOTO
Tena"

153

O06o01IeHNE U
cHUCTeMaTH3aIus
3HAaHUU 110 TEME
"3aKOHBI
COXPaHCHHS B
MexaHHKe"

154

O06o001eHNEe U
cHUCTeMaTU3aIus
3HAaHUU 110 TEME
"OCHOBBI
MOJIEKYIISIPHO-
KHHETHYIECKOI
teopun"

155

OO0o0111eHHE U
cHCTEMAaTH3allHs
3HaHWH 10 TEMe
"TepMoauHaMHUKa.
TennoBeie
MaIIuHEL"

156

O0600111EH1E U
cHucTeMaTu3aIus
3HAHUU 10 TEME
"ArperaTHele
COCTOSIHUSA




BEIIIECTBA.
®da3oBbIE
nepexoss”

O060011IeHNE U
cucTeMaTu3alus
157 3HAHUU 10 TEME
"DIEeKTPUIECKOE
mosie"

O0o011eHne U
cUCTeMaTH3aInsA
3HAHUU 110 TEME

158

"TToCTOSTHHBII

3IIEKTPUYECKU I
"

TOK

O06006111EH1E U
cUCTEMAaTH3aINA
3HAHUHU 110 TEME
159 "
Toku B
Ppa3IMIHBIX

cpemax"

O06006111EH1E U

CHCTEMAaTH3AIHS
160 .
3HAaHUH 110 TEME

"MarauTtHoe moie"

Pe3epBHbIN ypoK.
O06o00meHNE U
161 CUCTeMaTH3aIus
3HAHUM MO TeMe
"DIeKTpoMarauTHa

ST ”HAYKOAA"

Pe3epBHBIN ypOK.
O0600111EHE U

CHCTEMAaTH3aIU
162 .
3HAHWM 10 TEME
"MexaHnueckue

Konebanusa"

Pe3epBHbIi ypoOK.
O0600111EH1E U
cHCTEeMaTU3aIus
163 .
3HaHUII 110 TeMe
"DneKTpOMarHuTH

ple KoJeOanusa"

Pe3epBHBIi ypoK.
O06o6ueHne u

164
cHCTeMaTH3aIus

3HAHUU 10 TEME




"MexaHn4yecKkue u
BJIEKTPOMArHUTHBI
€ BOJHEI"

PesepBHBIN ypOK.
O060011IeHNE U
165 cHUCTeMaTH3aIus
3HAHUH 10 TeME
"Ontuka"

PesepBHBIN ypOK.
O0600111IeHNE U
166 cHUCTeMaTH3aIus
3HAHUH 10 TEME
"OcHoBbsl CTO"

Pe3epBHBIN ypOK.
O6006menne u
CHUCTEMAaTHU3AIIH
167 | 3HanHwmii Mo Teme
"KopmyckynsipHo-
BOJIHOBO#M
Tyamu3m"

Pe3epBHBIN ypoK.
O06o01eHEe U
168 cHUCTEeMaTH3aIUs
3HaHUU 110 TEME
"®du3nka aToma"

Pe3epBHBIN ypoOK.
O06o001eHNE U
cHUCTeMaTu3aIus
169 i’:HaHI/II‘/'I 10 TeMe

®u3rKa aTOMHOTO
sapa u
3IeMEHTapHBIX
gacTuir"

Pe3epBHbIi ypoOK.
O06o0mmenne u

CHCTEMaTU3aIs
170 .
3HaHUII 110 TeMe

"OneMeHTHI

actpodu3uku"

OBILIEE
KOJIMYECTBO YACOB
1O ITPOI'PAMME

170

16




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 506007919238457772130328223527430359021468957950
Bnageney TawknHoea ExaTepuHa BnagumMupoeHa

OedcTevTened C05.11.2022 no 05.11.2023



http://www.tcpdf.org

		2023-10-03T09:46:58+0500




