MHHUCTEPCTBO IMPOCBELEHUS POCCUNCKOW ®EJAEPALIIN
MHHHCTEPCTBO OBPA30OBAHMS CAPATOBCKOW OBJIACTH
AIMHHHCTPALIMS BAJIAIIOBCKOTO MYHUMIIUIIAJILHOTO PAMOHA

PACCMOTPEHO

Ha saceganmnn MO yunrened
ECTECTBEHHO HAYMHOTO UNKRA

Pyxosoanrens MO

,ﬁ-m’}__ _/Mannross T.A./

Mpotokon Nel or 29.08.2023r.

CAPATOBCKOW OBJIACTH
MOY JIMIEN I'. BAJIAILOBA
COI'JIACOBAHO YTBERKIEHO
Ha METOAHYCCKOM COBETE 'um i
- /ilatyx O.H/

MOY "Jlauet” r. Banawosa. : <

- Mpukas' Ne430 or 31.082023r.
[TpoToxon Nel or = i 3 L =
«29» 08 2023 r. ‘

PABOYAS [IPOT'PAMMA
(ID 1845642)

@i’vqeﬁuoro npeavera «@usuia. Yraybaénuwil yposenn»

by
i«
|

/

ans obyuarommxes 10 - 11 knaccos

2023



INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeaHero obmero oOpa3oBaHusl pa3paboTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM denepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauny, peajn3ylOLMX OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COJAEpIKaHUE,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
mporecca, BO3pPacTHBIX OcoOeHHocTell oOywarommxcs. [Iporpamma 1o ¢usmke npaér
MPEJICTaBICHUE O LENIX, COJACpKaHUM, 00IIel cTpaTeruu OoO0y4YeHHs, BOCHUTAHUS U Pa3BUTHS
oOyyaromuxcs cpecTBaMu yueOHoro npenmMera «Puznkay Ha yrilyoJéHHOM YPOBHE.

N3yuenne kypca QHU3MKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aauu
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHE YCIOBUU JUIsl MPOSIBICHUS CBOUX
WHTEIJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOOUMBl JUIsl MPOJOJDKEHUST 00pa3oBaHUS B OpraHU3alUsaX MpPOPEcCCHOHAIBHOIO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATLHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3yldbTaThl OCBOCHUS Kypca
¢u3ukn Ha ypoBHE cpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH0I0TnuecKoi OCHOBOM TSl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IpPEAMETHBIM pe3yJibTaTaM 00ydJaromxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKe HAa YPOBHE CPETHET0 00IIero oopazoBaHus Ha yriayOoJIEHHOM
YPOBHE, SIBIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM O0yUeHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay» no rogam o0yyeHHs..

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU IS COCTABIIEHUSI CBOUX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKEe HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Yy4WUTelNeH U
IPEIOCTABIAET BO3MOXHOCTH [UIsl pEalM3alUd PA3JIUYHBIX METOJMYECKHUX IOJIXOJO0B K
IpenojiaBaHuio (U3UKKM Ha YrIyOJIEHHOM YPOBHE NPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHMH 00 OKpYy)KarolleM MHpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XumHen, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueil. Mcnonp3oBaHue U aKkTUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM ONpeNeniio XapakTep U OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCa, MOJNYy4YeHHS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKA BHOCHUT OCHOBHOM BKJIaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHue
YMEHUH NMPUMEHATh HAY4YHbIH METOJ MO3HAHUS IIPU BBIOJHEHUH UMH YUEOHBIX UCCIICIOBAaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBMM C Hel Mmarepuaid Kypca (QHU3UKH O0O0BeAWHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIuana (U3NIECKOi HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IpernonaraeT 3HakOMCTBO C IIMPOKUM KPYT'OM TEXHHYECKHUX U TEXHOJIOTMYECKHX MPHIIOKEHHUH
U3Yy4EHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MpPEACTAaBICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Noxoa. i GU3UKM peain3alus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
UCTIOJI30BAaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK MOCTOSIHHO JCWCTBYMOMETO (hakropa
yuebHoro mpouecca. Jlng yrayOGn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YYEHHUYECKOT0 SKCIIEPUMEHTa, BKIIOYAIOMIEr0 (POHTANbHbIE YYEHHYECKHE OINBITHl IpH
U3y4eHHUM HOBOIO MaTepuana, JlabopaTopHble paboTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui GU3HYECKoro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccos, mubO mocie mepBoro U BTOPOrO MOJIYroguil B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa MMOHUMAETCS CaMOCTOSITEIHPHOE MCCIIeIOBAHNE, KOTOPOE IPOBOTUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIaroBoi HHCTPYKITUH.

B nporpamme no ¢usmke cucrema yueHHUECKOTO SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKAMH OOpa3oBaTENBHOTO TpoIlecca MCXOS M3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEN (DU3NYECKMX BEIMYUH M IOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAaCUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJSIONINE TPUMEHITh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pasliena Kypca, Tak U MHTErpupysl IPUMEHEHHE 3HaHUHM U3 pasHbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpOTeKaHUs (PU3UYECKUX SBJICHUN U MPOLIECCOB B OKPYXAIOIIEH XKHU3HH, TpeOyromue BHIOOpa
¢bu3uveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mporecca Kype (pu3uku yriayOol€HHOTO ypOBHS Ha YPOBHE CpEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4yaThCsl B YCIOBHUSX IPEAMETHOTrO KaOuHera. B kaOunere
(bU3UKU T0JIKHO OBITH HEOOXO0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISl BBITIOJIHEHUS YKAa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIabOpaTOpHOro 00OpyIOBaHMUSA JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCs K HAYYHOMY U3y4EHHIO TIPUPO/IbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupOBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUMEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIIbCTB;

(dbopMHpOBaHUE MPEACTABICHUN O pOJM (U3UKU JUISL Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HalpaBJICHUH.

Joctumxenune 3Tux Ieneld oOecredrBaeTcsl pelIeHHeM CIeAYIOLMX 3aJady B Ipolecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKHY;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA JIJIs1 00BACHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS MPAKTUYECKUX PEIIECHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/ApPa3yMEBAIOLIUX CAMOCTOATEIbHOE CO3JaHhe (QU3NYECKOW MOJAENH, aJeKBaTHOU
YCIIOBUSIM 33J]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METO/JaMHU CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEACHUS (DU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTaluy WHQPOpMalUU, ONpPEAETCHHUsS IOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBUM U PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



pa3BuTHE MHTEpPEca K chepam mpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyYEHHS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4JarmuMucs, MIAHUPYIOIIMMH MPOJOJKeHHEe 00pa30oBaHUsS MO CIEHHATBHOCTAM (U3HKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CnocoObl n3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IU(MPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPOE TEI0, UIeanbHasl )KUJIKOCTh, UIeaTbHBIN Ta3, TOYSUHBIH 3apsn). ' unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 TpUMEeHUMOCTH. Du3ndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit 3xcnepumenm, nabopamophusie padomul, RPAKMUKYM.

M3mepeHne Cuiibl TOKa M HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKAa TPH ITOMOIIU
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nu(poBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI KOOpAHMHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpelHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUaTbHON TOUKU OT BPEMEHH U UX TPpaduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nBmkeHue. J[BrkeHne MaTepuabHON TOYKHU MO OKPY>KHOCTH. YTIIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHNE MaTepHabHOM TOUKH.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHUIOMETP, IBUKEHHE
CHApSJIOB, LICTIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnntocTpanus npeieasHoro nepexoia 1 isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

W3mepeHne yCKOpeHUs IIpU INPAMOJIMHEHHOM PpAaBHOYCKOPEHHOM [BHJKCHHM 10
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IepHoJa OOpalleHHs KOHUYECKOIO0 MasTHHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbHbie cucteMsl oTcuéTta. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 UHEPTHON MacCCBhl.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHl U OT reorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX TEl M HUX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CWJIa TPEHUS IOKOS.
Koadp¢unuent tpenus. Cusia conpoTUBIEHUS NMPHU ABMXKEHUU Tella B JKUJIKOCTH WM rase, eé
3aBUCUMOCTBb OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHHuecKkne yCTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: MOAIIUIHUKH, IBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmonenne ABM>XeHUs TN B MHEPLHUAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

ITpyHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEUHEPLIMAIIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI Tea
Ha €r0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MAJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CHJI TP JBMXKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHMOCTH BPEMEHHM IBMKEHHS Opycka IO HAKJIOHHOU
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuit OJIoK.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCTOH4IMBOE, Oe3pa3InIHOe PABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX ToueK. L[eHTp Macc cucreMbl
MaTepHabHBIX TOUEK. Teopema O JBUKEHNH LIEHTpa Macc.

HMnynisc CHIIBI U N3MEHEHHUE UMITyJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT uMmIylnbca MaTepuadbHOM TOYKH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISAX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe mnpenacraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPTUH MATEPUATILHON TOUYKH.

[ToreHnnanbHBle M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHeprust ynpyro jaepopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JIE OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKOpocTh. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI ¢ U3MEHEHHEM MEXaHHYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymiu s uAcanbHOM >KUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

N3MepeHne MOIHOCTH CUJIBI.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, nPpaKmMuKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KNHETUYECKOM YHEPTUHU Tejla 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI mMeopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsIpHO-KuHeTHueckor Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBMIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Moienu cTpoeHus Ta30B, KUIKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOWCTB
BElIECTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [loctostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens uaeaJbHOIO ra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOpHUU: YacTHUIBl Tasa
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHue U30MPOIIECCOB: U30TEPMa,
u30xo0pa, nzodapa.

CBs3p MeEXIy [aBJI€EHUEM U CpeAHEW KHWHETUYECKOW »HSHepruer MoCTyNnaTelbHOIro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOM — TeMmmepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHeH
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUI BEIIECTBA.

Mojenb OpOYHOBCKOTO JTBH)KEHUSI.

Buneopomnuk ¢ 3anuceio peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30XOpHOIo Ipolecca.

N3ydenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemmHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CUCTEMbI KaK CpeAHUE 3HAUYEHUS BEJIUYHMH, OMHMCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMHUKE — CHUCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOM MOJENN: HU3Kasg KOHIEHTpAIMs YacTUll, BBICOKME TeMIlepaTypbl. Bwipaxenue nis
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHAMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. TermnoéMkocTh Tena. YaenbHass W MOJSpHas TEMIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maliepa. YenbHass TeEIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBbIii 3ak0H TepMonuHAMHUKH. BHyTpeHHss sHeprus. KomuuecTBo TeroTsl u paborta
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKHU I HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT OoJiee XOJOJAHOrOo Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpunmMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1/1. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHne
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3MmeHeHne TemMrepaTypsl IPH aIiadaTHueCKOM PacCIIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHME YIENbHBIX TEMIOEMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHUIICHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcarus. Vcnmapenwe wu KumeHwe. YaenpHas TeIoTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUS HACBINICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHoOro Tema. Pactshkenune m ckarue. Casur. Moayne HOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3oBanue sHEprUH B (ha30BBIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOilCTBA U TEXHOJOTMYECKHE IPOLECCHI: KHUAKHE KpPUCTAJLJIbI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepEeHHst BIaKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yAeapHOM TEII0ThI IIJIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOopMaIiii pe3NHOBOr0 00pasiia OT MPUIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MPOSBICHUA. DIEKTPUYECKUN 3apsana. J[Ba BUAA 3IEKTPUUYECKUX
3apsaoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SJIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HAIpPSHKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  TIOJIE. IToTennman
ANIEKTpoCcTaTUYecKoro mnosisd. CBs3b HANpsDKEHHOCTH MO M PAa3HOCTH IOTEHLMAIOB  JUIS
AIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOJHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsHKeHHOro 1o o0béMy mapa. llome paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUTOCKOCTH.
KapruHbl mMHUN HANPsZKEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIIMAIbHBIX IIOBEPXHOCTEH.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3neKkTpudecKas NpOHULaEMOCTh BEIIECTBA.

Konpnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DJIEKTPOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnenbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTtenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckne ycTpoOCTBa M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE IEKTPOIpUOOpOB, KOHIEHCATOPHI, FeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IJIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHcaTopa OT IUIOMIAAu  IUIACTHH,
PacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

OueHka cu1 B3auMOJEHCTBUS 3apsHKEHHBIX TEl.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LENH, COIEpKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPU  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CyHmIECTBOBAaHMSI ITOCTOSIHHOTO — AJIEKTPUYECKOro TOKa. VMCTOYHMKM TOKA.
Hanpsoxenne U u D/1C €.

3akon Oma 1S y4acTKa Lenu.

ONEKTpUYECKOE  CONMPOTHUBIIEHHWE.  3aBUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOAHOIO
MIPOBOJIHMKA OT €ro JUIMHBI WM IUIOMIAAU IIONEPEYHOr0 CEYECHMS. YIEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX dNeKTprueckux 1eneit. [Ipasmna Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOoNHOCTh 3JEKTPUYECKOT0 TOKa. TernoBasi MOLHOCTb, BbIIEIsiEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOM) 3JIeKTpUYECKO Lenu. MOIHOCTh NCTOUYHHKA TOKa. KOpoTkoe 3amMbIKaHue.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHu4yeckue yCTPONCTBA W TEXHOJIOTMUYECKHE TMPOLECCh: aMIEpMETpP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKAa OT HAIpPsDKEHUS JUId  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MOTEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HAIPSDKEHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomul, RPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHHSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C rabBaHUYECKOT0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HON MOLTHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexTpuyeckas MNPOBOAMMOCTh pa3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapanes Ui 3MEKTPOIH3a.

OnexTtpuueckuii TOK B raszax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pa3psi.
PaznuuHblie TUIIBI caMOCTOATENBHOTO pa3pana. Monnusd. [lnazma.

TexHuueckue yCTpPOHCTBA M INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: AMOA, TPAH3UCTOP, (POTOAMOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE MPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
paszzenax «Y4eHUYECKU IKCIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxxcnpedmemmusvie nonamus, C6A3AHHBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHbIH (akT, runore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMocC, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIJIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHKEHHE U KallWUIIpHBIC SIBJICHUSI B IPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, )KUJIKOCTEH 1
ra3oB, JKUJKWE KPHUCTAUIbl, DJJIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOIUTUYECKAs
TUCCOLIMAIS, TaTbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTHYECKHME KOHCTPYKIMU (KPOHIITEHH, pemeéTyarsie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTHH,  JJEKTpOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TIPUOOPHI, TaTbBAHUKA.
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Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarsmmTrHoe mojie.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKIHH.

MarnutHoe nosie NpoBOJHUKA C TOKOM (NPSIMOrO MPOBOJHMKA, KATYIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mnoje. PabGora cumsr JlopeHniia.

MaruuTtHoe nosje B BeuecTse. deppomMarHeTUky, napa- 1 1MaMarHeTUKH.



TexHu4yeckue YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCH: MPUMEHEHHE MOCTOSIHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojaBUTraTellb SKOOW, YCKOPHUTEIU
AJIEMEHTAPHBIX YACTHILI.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUNA MarHATHOM HWHIYKUMU TOJS JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JEHCTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpa MArHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexkTpoMarHUTHOM MHAYKUUU. [loTOok BekTOopa MarHuTHOM MHAYKIuu. D/(C
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykuu. 3JIC caMOMHAYKIINH.

DHeprusi MarHUuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTHYECKUE TPOIECChl: HWHAYKIIMOHHAS TIEYb,
COJICHOU]I, 3al1UTa OT 3EKTPU3ALNU TeJ NPH JIBUKEHUHU B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habnronenue siBIeHMs IEKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoctd IJC HHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHON) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Uccnenosanue 3apucumoctd IIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUs CUJIbI TOKa B
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Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MoieNu NIEKTPOMAarHUTHOTO TeHEepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebanms. KuHemaTmdeckoe W JAMHAMHYECKOE  OIMHCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon



TUHAMHYECKOTO OMHCAaHWS TApMOHHYECKHUX KONEOAHW W3 WX OJHEPreTHYecKoro u
KMHEMaTU4YeCKOTO OMUCAHMUS.

Amvrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUH MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xkonebanuii. Ileprnoa Manbix cBOOOAHBIX KOJIEOAHHI MaTEMAaTUYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuuyeckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kauelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUi U 3aBUCUMOCTH MEPHOJa CBOOOTHBIX KoJeOaHu
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

WccnenoBanue BRIHYKIEHHBIX KOJIEOAHUH.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB IBIKEHHS TeJla B X0/1€ KoJIeOaHUN Ha yIIPyroM IMo/IBECe.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHuH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B WJI€ATbHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromuye OSJeKTPOMarHuTHbIE KoJjeOaHus. BbIHYXICHHBIE 3JIEKTPOMArHUTHHIC
KoJie0aHusl.

IlepemenHbIi TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKSHHS TIPU Pa3INdHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIH CHHYCOMIAJIBHOIO ITIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHH.

Wneanvubiii Tpanchopmatop. [Ipon3BoacTBo, mepeaada U moTpedIeHUE IEKTPUIESCKON
SHEPTHH.

DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IMEKTpodHEepruu. KynbTypa HMCHOIB30BaAHUS
AIIEKTPOIHEPTUH B TIOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJI€OAaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXaroOIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUSA HX pachpocTpaHeHus. [lomepeuynble M TpoOAOJIbHBIC
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AjuHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauMonpuéMHHUK, TeNeBU30p, aHTeHHa, TenepoH, CBYU-meub, ynabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny v AMPpakiiui MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

HccnenoBaHnne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpamonuHeiiHOE pacrpocTpaHEHHUE CBeTa B OAHOpoAaHOM cpene. Jlyd cera. TouyeuHsblit
VCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHe M300pKEHHH B TIJIOCKOM
3epkaine. Chepuueckue 3epkania.



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIN IOKa3arenab INpeoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH MEPEXO0/I€ MOHOXPOMATHYECKOIO CBETa YEpEe3 I'paHuUlly pasjeina
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJa TOHKOH JIMH3bI. 3aBUCUMOCTh (DOKYCHOI'O PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox 1y4a, IpOLIEALIEro JIMH3Y 110/ IIPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomias cnocoOHOCTh. [71a3 Kak onTUYyeckast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMuTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIPH [1aICHUU MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapaT, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

HaG:roeHue nmosiHOro BHyTpeHHEro OTpaXkeHust. Mojienb CBETOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

Habmonenue nugpakiuu cera.

N3ydenne AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoIIPOUI0B JUIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenune pOKyCHOTO pacCTOSIHHSI PAaCCEUBAIOIINX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInn U MOISPU3aLIUU CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne nHTepPEpEeHIINN Ja3€PHOT0 N3TYUCHUS Ha BYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3IydeHHs CBETOAMOAA IPU NOMOIIHN AU(PPAKIIHOHHON PEHIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH M COKpallleHue
JUIMHBI.

OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHHuYecKHue YCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YueHnuecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ino60il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
st poroadpdexra. «KpacHast rpanunia» Gorodddexra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJI€HHE CBeTa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBeie cBolicTBa yactull. Bomnel ne bpoia. nuHa BomHbl ne bpoinsg u pasmepsl
o0nacTu  JoKanu3alMM  JBUWXKyIIedcs 4Yactuibl. KopoyckymnsipHO-BOJHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro ¢porodddekra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHUBIIEHUS MOJTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaxkmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEOBAHUIO cTpoeHus aToMa. [lnanerapuast moaens atoma Pezepdopna.

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CHekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBIM aHAJINU3
(ciekTpocKoT), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

VY CTpolCTBO U IEHCTBUE CYETUMKA HMOHU3UPYIOIINX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3IYYECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas mozaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sipa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJUOaKTUBHOrO pacnaaa. PaavoaktuBHble u30oTOnbl B mnpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue paiuoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABISIEMOTO TEPMOSIAEPHOIO CHUHTE3a. OKOJIOTMUYECKHE aClEKThl pPAa3BUTHUS  SAJIEPHOU
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TéMHas MaTepust U TEMHas SHEPTHsL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLIECCHl: JO3UMETp, kaMepa BuibcoHa,
SNEpHBIA  PEaKkTop, TEPMOSIIEPHBbIM peakTop, aromMHas OoM0a, MAarHUTHO-PE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPO(PHU3NKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. [IpUMEHUMOCTbh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBI KOCMHYECKHX
00BEKTOB.

MeTtonpl acTpOHOMHYECKHMX HccieqoBaHU. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIBL,
pasnoTeNecKombl, BHeaTMOc(hepHasi acTpOHOMHUS.

Bun 38é31H0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/IbI IJIABHOM I1OCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE3n. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u nsukenne Connua B ['anaktuke. Tunbt
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Pazberanme ramaktuk. Teopwus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUN [UId OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOTO NOIyLIApHsl U ApKUE 3BE3BI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIIBIOTEPHBIX JaTYUKOBBIX CHUCTeM. AOCONIOTHBIE H
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUi 3KCIIepUMEHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOueHne W cucTeMaTH3alMs  COJAEp)KaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBHOCTUY», «KBaHTOBas Qu3ukay, «IeMEHTbHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAy4dyHOW KapTUHE MHpa, 3HAYCHHE ONMCATEIbHOM, CHCTEMaTU3HUPYIOLLEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJE.

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢pusnku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: perieHre cucTeMbl ypaBHeHU. Tpuronomerpuueckue GyHKLIUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTAapHBIX (DYHKIIMH.
[Tpu3Haky no100Us TPEYroIbHUKOB, OIPEeICHNE TUIOMIAIU TUIOCKUX GUTyp U 00BbEMa Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH NpHUpoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUSI B )KUBOI MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghusa: MarHUTHBIE TONIOCA 3€MIM, 3aJI€KM MAarHUTHBIX PyA, POTOCHEMKA 3eMHON
MOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, MIEKTPOABUTATEND
SIkoOu, TreHepaTop NEPEMEHHOT0 TOKa, HHIYKIMOHHAs Ie4b, JIMHUU DJIEKTpolepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOCKIMOHHBIA amnmapar, BOJIOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SEpHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHS.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTPaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUid, IIO3UTUBHBIX BHYTPEHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaIAHCKOI0 BOCIIHTAHUSA:

¢ cOOPMHUPOBAHHOCTh TPAKIAHCKOM TIMO3WIMHM  OOYyYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TYMAHHCTHYECKUX U JTEMOKPATUYECKHX
IICHHOCTEIA;

®FOTOBHOCTh BECTU COBMECTHYIO JIESITEIbHOCTh B HMHTEpEcax I'Pa)IaHCKOro OOILEeCTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3altu;

® yMEHHE B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUH C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® 'OTOBHOCTH K T'YMAaHUTApPHOU U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIINTAHMSA:

¢ chopMHPOBAHHOCTH POCCUICKOM rpa’kJaHCKOW WIEHTUYHOCTH, TaTPUOTU3MA,

® [[ECHHOCTHOE OTHOUIEHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHKEHMSIM POCCHUHCKHUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TOBE/ICHUS;

© CrIOCOOHOCTh OLIEHMBATh CUTYalLMIO0 U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH
Y4€HOT0;

® OCO3HAHME JMYHOIO BKJIa/la B IOCTPOEHUE YCTOHYHUBOTO Oy TyIIero.

ICTETHYECKOT0 BOCTIMTAHMSA:

® 5CTETHYECKOE OTHOILIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYILETO

¢duznyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HTEpPEC K pa3jIMuHbIM cdepaM MNpoPecCUOHATbHONW NEeSTEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBINA BbIOOp Oymylen
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3UKHU Ha
MPOTSHKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

¢ chopMHPOBAHHOCTh SKOJIOTMUYECKON KYyJIbTYpbl, OCO3HaHHE TIJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UIAHUPOBAHHME M OCYIIECTBJICHUE NEUCTBUIM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS
1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

® pacIIUPEHHE OIbITa JACSITEIBHOCTH 3KOJOTMYECKOW HAlpaBIECHHOCTH HA OCHOBE
UMEIONINXCS 3HAHUHN TI0 (DU3HKE.

LHEHHOCTH HAYYHOI'0 NO3HAHUSA:

¢ c(hOPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO

pa3BUTHs (PU3NUECKON HAYKH;



® OCO3HAHME LIEHHOCTH HAyYHOMU JeSITEIbHOCTH, TOTOBHOCTD B IIpoIiecce U3yUeHHs (PU3UKU
OCYLIECTBIIATh IPOCKTHYIO U MCCIIEL0BATENbCKYIO NEATEIbHOCTh UHIMBUAYAIbHO U B
rpyImIe.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

® CaMOCTOATENIBHO (HOPMYITUPOBATh M AKTYyaJU3UPOBATh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® OIIPEICIISTh LM IeATEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTUKCHHUS;

® BBLISIBIISITh  3aKOHOMEPHOCTM M MPOTUBOPEYHMS B PACCMATPUBAEMBIX (PU3UYECKUX
SBIICHUSX;

epa3pabarbiBaTh IUIAH peImIeHWss OpodJeMbl ¢ Yy4ETOM aHalM3a  HMMEIOLIHXCS
MaTepUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

® BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLCHUBAThb COOTBETCTBUE PE3YJIBTATOB LIEIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

® KOOPAMHUPOBATh M BBIIOJHATE PabOTy B YCJIOBUSAX pEATbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

® pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

® BIIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMH MOHSATUSMU M METOJAaMH (U3NYECKOM
HAYKH;

® BJIaJIETh HABBIKAMHU YYEOHO-HUCCIEAOBATEIbCKON U MPOCKTHOM JEATEIHHOCTA B 00JIaCTH
(GU3UKHA, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TIOUCKY METOJ0B
pemieHus 3anad  (QU3MYECKOTO COJEp)KaHUS, MPUMEHEHUI0 pa3IUYHbIX METO/0B
MO3HAHUS;

®BJIAJIETh BUJIAMU JESATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YHCIIE TPU
CO3JIJaHWHU YU4EOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

® BBISIBJISITh [IPUYMHHO-CJICZCTBEHHBIE CBA3M U AKTyallM3UPOBATh 3aJady, BbIJBUraTh
TUNOTE3y €€ pelleHus, HaxXOJuThb AapryMeHThl I JOKa3aTelbCTBa CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;

® AHAJIM3UPOBATH TOJIYYCHHBIE B XOJ€ PpELICHUS 33Ja4d Pe3yNbTaThl, KPUTUUYECKU
OIIEHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

® CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/aud B 00pa30BaTENbHON JCSITEIBHOCTH, B
TOM YUCIIE TIPU U3YyYCHHUH (PU3UKU;

® J1aBaTh OLICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

® yMETh MEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;

® YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

® BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOX0/IbI U PEIICHUS;

® CTaBUTh IPOOJIEMBI U 33/1a4H, JIOMYCKAIOIIHNE albTePHATUBHBIE PEIICHHS.

Pabora ¢ undopmaumeii:

® BJIa/IeTh HAaBBIKAMU NOJTY4YeHUs: HH(OpMaIK (PU3NIECKOTO COEPKAHHsI U3 UCTOYHUKOB
pa3sHBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATH IOMCK, aHAIW3, CUCTEMATH3ALMIO U
UHTEpIpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJOB U (OPM IpEICTaBICHHUS;

® OLICHUBATh JIOCTOBEPHOCTh MH(OpMAINH;

® ICTI0JIb30BATh CPEJCTBA MH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHHI B
pPCIIEHUM KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX W OPTraHM3allMOHHBIX 3alad ¢



coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M OJTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30I1aCHOCTH;
®Cco3/aBaTh TEKCThl (PU3UYECKOTO COJEp’KaHus B pa3lWyHbIX (opmarax c yd&ToMm
Ha3HauYeHUs MHPOPMALMU U IEIEBOM ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
MPEJICTABICHUS U BU3YaIH3aIIH.
KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE IelCTBHUS:
® OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOIl 1€ATEIbHOCTH;
® pPacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;
®pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOI TOYKY 3PEHHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB;
® [IOHUMATh U UCIIOJIL30BATh IPEUMYIIECTBA KOMAHIHOW U WHIUBHIYaJILHOU PabOTHI;
® BEIOMPATh TEMATUKY M METOABl COBMECTHBIX JCHCTBHIA C YIETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0T0 YjieHA KOJIEKTUBA;
® I[PUHUMATh 1IETU COBMECTHOH JeATeIbHOCTH, OPTraHW30BHIBATH M KOOPAWHHUPOBATH
JeUCTBUSI MO €€ JTOCTMIKCHHUIO: COCTaBIIATh IUIAH JEUCTBHUM, pacHpeAeiiaTh POJH C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHOM pabOTHI;
® OLICHUBATh Kau€CTBO CBOETO BKJIAJa M KKJIOTO YYaCTHUKA KOMAH/IbI B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;
e [Ipe/iylaraTb HOBBIE MPOEKTHI, OLIEHUBATh WACH C MO3UIUU HOBHU3HBI, OPUTUHAIHLHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;
® OCYIIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3IHYHBIX CHUTYalUSX,
MIPOSIBIISATH TBOPUYCCTBO U BOOOpAKCHHE, OBITH MHUIIMATHBHBIM.
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:
® CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATENbHYIO JEATEIBHOCTh B 00MacTH (PU3UKU H
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITEIbHO COCTaBIIATH TUIAH PEIICHUS PacUETHBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHS TMPAKTUYECKON pabOThl C YU4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
® [aBaTh OIICHKY HOBBIM CUTYAITUsIM;
® pacIIUpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
e [elaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pEILICHHUE;
® OIICHUBATH MPUOOPETEHHBIN OIBIT;
® CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DPYIUIMA B o00sacTu (U3HKH,
MTOCTOSTHHO TTOBBITIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:
® [aBaTh OIICHKY HOBBIM CHUTYaIlHsSIM, BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;
® BIIJICTh HaBBIKAMU TTO3HABATENILHON pedIeKcuy Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBHIMA
U MBICJUTENBHBIX TIPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
® IICTIOIE30BaTh MPUEMBI PEIICKCUH TSI OIIEHKH CUTYaIluH, BHIOOpA BEPHOTO PEIICHNS,
® YMETh OI[ECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIDKEHUIO;
® IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTHX MPH aHAIH3E PE3yIbTaTOB ACITEIbHOCTH;
® IPUHUMATH ce0s1, TOHUMAsi CBOM HEJJOCTATKU U JJOCTOUHCTBA;
® IPUHUMATh MOTUBBI U APTYMEHTHI IPYTHX MPH aHATH3E Pe3yIbTaTOB AEATEIbHOCTH,
® IPU3HABAThH CBOE MPABO U MPABO APYTUX HA OMIHOKH.



B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMBI MO (pu3MKe A
YPOBHS CpEeJHEro 00IIero 00pa3oBaHus y 00YYaIOIIMXCS COBEPIICHCTBYETCS YMOIMOHAIBHBIN
MHTEJUICKT, MPEAIOaralouifii c(hOpMHUPOBAHHOCTD:
® CaMOCO3HAHUS, BKIIFOYAIOIIEr0 CII0COOHOCTh MOHUMATh CBOE HYMOIIMOHAIIBHOE COCTOSHHE,
BUACTh HANPABICHUS pPAa3BUTHA COOCTBEHHOH OSMOIMOHANBHOW cdepbl, OBITh
YBEpPEHHBIM B cebe;
® CaMOpETyJIHUPOBAHHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHe NpUHUMATD
OTBETCTBEHHOCTh 32 CBOE  TMOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAaThCI K
SMOIMOHAIBHBIM U3MEHEHHUSM H MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;;
® BHYTPCHHEH MOTHBAIIMM, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTM)KCHHUIO LM U YCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
® OMIIATHH, BKIIIOYAIONIEH CIIOCOOHOCTH MOHMMAaTh SMOIMOHAJIBHOE COCTOSIHHUE JIPYTHX,
YYUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;
® COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BHICTPAMBATh OTHOIICHHS C APYTHMHU
JFOJIBMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peraTb KOH(IUKTHL

I[MPEAMETHBIE PE3YJIBTATHI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

®[IOHUMaTh pPOJb (U3UKK B DSKOHOMHYECKOM, TEXHOJIOIMYECKOH, HKOJIOTHYECKOH,
COLIMAJILHOW M 3THYECKOM cdepax AEsITeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 3HAUEHUE OIHCATENBHOM,
CUCTEMATHU3UPYIOIIEH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJIIPHOM (PU3MKH M TEPMOAMHAMHKH, POJIb (PU3HMUECKON
Teopuu B (OPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

® pa3InyaTh yCJIOBUS MPUMEHHUMOCTH MoJiesiel (GU3NYECKUX Tel U MPOLEecCOB (SBICHUN):
UHepIHalbHas CUCTeMa OTcuéra, abCOJIIOTHO TBEPJOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUYKEHHE, CBOOOIHOE MajJieHHe, a0COIIOTHO yrnpyras aedopmanus,
abCOJIIOTHO YNpyroe U abCOIIOTHO HEYIPYroe CTOJIKHOBEHHSI, MOJIENH ra3a, >KUIKOCTH
U TBEPAOro (KpUCTAJUINYECKOT0) Tella, UIeaIbHBIN ra3, TOUEUHBIH 3apsi, OJHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

e paznuyuaTh yCIOBUs (TpaHUIBI, O0JACTH) TPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATH U OOBICHATH MEXaHUYECKUE MPOLIECCHI U SIBICHUS, UCII0JIb3Ys] OCHOBHBIE
MOJIOKEHUS W 3aKOHBl MEXAaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO JBHMXKCHHS,
dbopMyIibl KHHEMATHUKU PABHOYCKOPEHHOTO JIBHKEHUS, IpeoOpazoBanus ["anmunes s
CKOPOCTH M IEepeMelIeHUs, 3aKoHbl HbIOTOHA, NIpUHLKII OTHOCUTENbHOCTH I'amuies,
3aKOH BCEMHUPHOIO TSATOTEHMSI, 3aKOHbl COXPAHEHMsSI HUMITyJbCa M MEXaHMYECKOM
DHEPIuHu, CBs3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW OSHEpruu, YCIOBUS
paBHOBeCHsI TBEPAOIO Tesa), MPU ATOM HCIOJIb30BaTh MAaTEMaTHUECKOE BBIPAKECHHE
3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB: NMPeoOpa3oBaHUN
["anmunes, BTOpOro M TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAHEHHUS MMITYJIbCa U
MEXAHUUYECKOM HEPIUH, 3aKOHA BCEMUPHOT'O TSATOTEHNUS;

® AHAJIM3UPOBATh M OOBSACHITH TEIUIOBBIE MPOLECCHl M SIBICHUS, UCIOJb3Yys OCHOBHBIE
nooxeHuss MKT u 3akoHBI MOJIGKYJISpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS UJICAJIbHOTO ra3a co CPeAHEN KUHETUYECKOW DHEPrUeH TEIUIOBOIO IBUKCHUS



M KOHIEHTpPAaLUMUEW €ro MOJEKYJ, CBsSI3b TEMIIEpAaTypbl BEUIECTBA CO CpPEIHEU
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBHUKEHUS €ro 4YacTHl], CBA3b JaBJICHUS
WJICAIbHOTO Ta3a C KOHLIEHTpaUWel MOJIEKYJ W €ro TEMIIEpAaTypod, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
SHEPrUM B TEIUIOBBIX MpOIECCax), MPU HSTOM MCIOJIB30BaTh MaTEMaTUYECKOE
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHMMOCTH ypaBHEHUs MeHzeneeBa—
Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHSTH DJIEKTPUUECKUE SIBJICHUS, UCIIOJIb3Ys OCHOBHbBIE MMOJIOKECHHUS
U 3aKOHBI JJICKTPOJMHAMUKH (3aKOH COXPAHEHHUS 3JICKTPUYECKOTO 3apsjia, 3aKOoH
Kynona, mOTEeHUMATBHOCTh 3JEKTPOCTATHUYECKOrO IOJISA, IMPUHLHUII CYNEpPHO3ULUU
ANEKTPUYECKHUX IOJIEH, ITPU ITOM YKa3bIBasl yCJIOBUS IPUMEHUMOCTH 3akoHa Kyrona, a
TaK)X€ MPAKTUYECKH BAKHBIE COOTHOUIEHUS: 3aKOHbI OMa Juisl yyacTKa LEenu U i
3aMKHYTOH JIEKTPHUYECKON 1emnu, 3akoH J[xoyns—Jlenna, npasuna Kupxroga, 3akoHbI
®Dapages 1715 SIEKTPOIN3a);

® ONTUCHIBATh (PM3MUYCECKUE TPOICCCH U SIBJICHHS, WCIOJB3YS BEIMYUHBL TEpEeMElIcHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHLIMAJbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas HSHeprusi, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCcTH, Cuia
TPEeHHUsI, MOIITHOCTh, YHEPTUsl B3aUMOAeUCTBUS Tena ¢ 3eMieil BOIM3H e€ MOBEPXHOCTH,
SHEeprus ynpyrod aedopmammu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0COIIOTHAsS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJIHOATOMHOT0 Ta3a, paboTa HJEaJbHOIO ra3a, OTHOCHTENIbHAsI BJIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEMJIOBOrO JIBUraTeisl; 3JIEKTPUUECKOE T0Jie, HANpPsKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSKEHHOTO
miapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOABMKYIIAs CHJIA, CUJIA TOKA, HaNpsyKEeHUE, MOLIHOCTh TOKa,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpPAa, CONPOTUBIICHUE ydacTKa LENH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COECMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUUECKOTO I0JIs1 KOHAEHCATOPa;

® O0BSICHATH OCOOEHHOCTH TPOTEKAaHUs (U3MUYECKUX SIBIICHHI: MEXaHUYECKOE JIBIIKECHHE,
TEIUIOBOE JIBWJKEHUE YacTHI] BEIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBuxkeHne, uddy3us, HUCHapeHue, KUNEHHEe M KOHJEHCAlWs, IUJIaBICHUE U
KpHCTaJUIM3allHs, HaNpaBJIECHHOCTH TEIUIONEepeIayu, BJIEKTPU3aLHS TEN,
SKBUIOTEHIIMAIIBHOCTD MOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroMl C
WCTIOJIb30BAHUEM TIPSAMBIX HW3MEPEHUM, MpPU O3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCONIOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBLI IO
pe3ynbTaTaM UCCIEI0BAHMS;

® IPOBOANTH KOCBEHHBIE W3MEpeHHs] (U3MYECKUX BEJIMYMUH, IPU OTOM BBIOMpATh
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJIIOTHBIE W OTHOCHTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

® [IPOBOJINTH OMBITHI IO MPOBEPKE MPEMIOKEHHON TMIOTE3bI: NIAHUPOBATH IKCIIEPUMEHT,
coOuparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyUYEHHBIE PE3YIbTaThl
Y JIeJaTh BBIBOJI O CTATyCE MPEIJI0KEHHON TUITOTE3bI;

e coOMIOIaTh TMpaBWiia 0€30MacHOro TpyJda MpH MPOBEICHUHM HCCIEAOBaHUI B pamKax
yu4eOHOr0 SKCIIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIeI0BaTENbCKOW M MPOEKTHOM
NESTENIbHOCTH C WCIOJIh30BAaHUEM H3MEPUTEIBHBIX YCTPOHUCTB U JTaOOPATOPHOTO
000pyI0BaHNS;



e pemiath pacu€THHIC 3a7a41 C SIBHO 3aJJaHHOW M HESIBHO 33aHHON (DU3MYECKON MOJAEIBIO:
HAa OCHOBAaHMM aHaJM3a YCJIOBHSI OOOCHOBBIBATH BBIOOp (PHUIUYECKOW MOJEINH,
OTBEUAIOIIEeH TPeOOBAHUSAM 33/1a4H, IPUMEHATH (OPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOpUN MPH HCIOJIB30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pelieHuss 3ajad, MPOBOAUTH pacdy€Tbl HAa OCHOBAHMM HWMEIOUIMXCS JaHHBIX,
AQHAJIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C Y4ETOM
MOJIYYSHHBIX PE3YJIbTATOB;

e peliaTh KayeCTBEHHbIE 3a/1ayM, TPeOyrollue MPUMEHEHUs 3HAHUN U3 pa3HBIX pa3JieioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATHh JIOTHYECKYIO IIEMOYKY PACCYXICHHM C Omopod Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

® [ICIT0JIB30BATh TEOPETUYCCKHE 3HAHUS JUISI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PAOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

® AHAJIM3UPOBATH U OIICHUBATh MOCEACTBUS OBITOBOI M MPOU3BOJICTBEHHOMN JESTENIbHOCTH
YeNOBeKa, CBSA3aHHONW C (U3MYECKUMHU MPOLECCaMH, C TMO3ULIUNA HKOJIOTHMYECKOM
0e30MacHOCTH, MPEACTABJICHUI O paldOHAIBLHOM MPUPOJOINOIb30BAaHUHU, a TaKKe
pPa3yMHOM HCIIOJIb30BAHMM JOCTUKEHUW HAYKM W TEXHOJIOTMM JUIsl AajlbHEMILEro
Pa3BUTHS YEJIOBEYECKOIO OOIIECTBA;

® IPUMEHSATH pa3IMyHble cocOoObI PaboThl ¢ HHPOpMAIHe (HU3MUECKOTO COAEPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU ITOM
WCIIOJIb30BaTh  COBPEMEHHBIE  HMH(POPMAIIMOHHBIE  TEXHOJOTMU Il TIOMCKa,
nepepaboTKU W TpeAbsBIEHUS Y4eOHOM W HayYHO-TIOMYJSpHON uHpOpMammu,
CTPYKTYPUPOBAHUSI W MHTEpNpeTanud WH(OpMaIuu, MOJYYeHHOW U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(DOpPMAILIHIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIUXCS 3HAHWM, TaK W Ha OCHOBE aHaIu3a
UCTOYHUKA UH(POPMAIIUY;

e MIPOSIBJIATH ~ OPTaHM3AI[MOHHBIE W  TO3HABATENIbHBIE YMEHHUS  CaMOCTOATEIBHOTO
npuoOpeTeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBHITIOJIHEHHUS TMPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

epaboTarh B TPYIIE C KCIOJHEHHWEM pa3JIMYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpYIIBI, pPAMOHAIBHO paCHpeNeNsTh ACSITENbHOCTh B HECTaHIAPTHHIX
CUTYaIUsIX, aJIeKBAaTHO OIICHUBAThH BKJIAJ KaXJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMBI;

®IIPOSIBJIATH  MOTHUBALIMIO K  Oyaymedl  npodeccuoHaJbHOM — EATENIbHOCTH IO
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODHUIIS.

K konmy oOyuenus B 11 Knacce ipeIMETHBIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JTOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
® IOHUMATh POJIb PU3UKHU B IKOHOMUYECKOM, TEXHOIOTMUECKOM, COLIMAIbHONW U 3THYECKOM
cepax IesITeTHLHOCTH YeJIOBEKa, pOJib M MeCTO (M3WKH B COBPEMEHHOW HAYYHOM
KapTHHE MHUpA, DPOJIb ACTPOHOMHUHM B MPAKTUYECKOM JEATENbHOCTH 4YelloBeKa M
JalbHEeHIIeM  Hay4YHO-TEXHHYECKOM  DPa3BUTHUH,  3HAUYE€HUE  OIHUCATENbHOI,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (yHKIMHA (U3nUecKoil
TEOPUM — SIIEKTPOAMHAMHUKH, CHEIMAIBHONM TEOPHUH OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uky, posnb GuU3NUECKo Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPA, MECTO (PU3MUYECKON KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTaBICHUH O IPUPOJIE;



® pa3IM4aTh yCJIOBUS NPUMEHHUMOCTH MoJeNel (PU3NYECKUX Tel U MPOLECCOB (SIBICHUIN):
OIIHOPOAHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IIOJIA, TapMOHHUYECKUE
KoJIeOaHUsl, MAaTeMaTWYeCKUi  MAasTHHUK, HICAIbHBIA NPYKUHHBIH  MasTHUHK,
rapMOHUYECKHUE BOJIHBI, UJI€AJIbHBIA KOJICOATEIbHBIA KOHTYp, TOHKAs JIMH3a, MOJIesIel
aToOMa, aTOMHOT0 s1/Ipa U KBAaHTOBOW MOJIEIM CBETA;

epa3inyaTh YCJIOBMs (IpaHULbl, O00JACTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh M OOBACHATH 3JEKTPOMArHUTHBIE IPOLIECCHl U SBJIEHUS, HUCIONIb3Ys
OCHOBHBIC TIIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JEKTPUUYECKOIo 3apsia, cujia AmIiiepa, cuia
JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM WHAYKUMHU, npaswio Jlenma, cBasp OJ1C
CAaMOMHJIYKIUU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, NOCTYJaThl CIIELMATIbHON TEOPUN OTHOCUTEIBHOCTH DWHIITEHHA);

® AHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOILECCHl M SIBJICHUS, UCTIONB3YS IOJIOKEHUS
KBaHTOBOH (m3ukm (ypaBHeHHe DiHIITEHHA a1 (HoTOdPdeKTa, MEepBBIdi U BTOPOM
noctyiarsl bopa, mpuHLIMI COOTHOIIEHUs HeonpeaenaéHHocTel Ieiizendepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOT'O YMCENl U SHEPIUU B SIIEPHBIX PEAKLMSIX, 3aKOH
palMOaKTUBHOIO pacraja);

® ONIHMCHIBaTh (PU3NYECKHUE TPOLECCHl M SBICHHS, MCIIOJB3YsI BEIMUMHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IOTEHLUMAT  3JIEKTPOCTATHUYECKOTrO  IOJIA,  Pa3HOCTh
IOTEHLIMAJIOB, JJIEKTPOJIBMKYILAs CWJIA, MHAYKUUS MAarHUTHOIO IIOJII, MarHUTHBIN
MOTOK, Cuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIIKYILAs CHJIa CaMOUHAYKILIHH,
DHEPrusl MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM, PEISTUBUCTCKUI MUMITYJIbC, TIOJHAsS
SHEprusi, SHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE
YKCIIO U 3aps] sApa, DHEPTUs CBA3M s11pa;

® 00BACHATh OCOOEHHOCTHM MpPOTEKaHUs (PU3MUECKUX SBICHHUM: 3JIE€KTPOMarHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, JUPPAKIMS, JUCTIEpCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (otornekrpuueckuit apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (U3NYECKUue  MPUHIUIIBI
CHEKTPAIbHOT0 aHAJIN3a U paboThI Jlazepa;

® OIpENeNSITh HANpaBiICHUE HMHIYKIUM MarHUTHOTO MOJSl MPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

®CTPOUTHh M300pakeHUE, Cco37aBaeMoe IUIOCKMM 3€pKajoM, TOHKOM JIMH30M, W
pPaccUuTHIBATh €r0 XapaKTEPUCTHUKH;

® [[PUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TIIOHATHUS, TEOPUU M 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOUCXOJAINIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXKraJlakKTHUYEeCKOM cpefe; JBHKEHUS HEOECHBIX Tell,
SBOJIIOLMH 3BE3 U BeeneHHol;

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEpPEeHMi, JielaTh BBIBOJABI IO  pe3ylbTaTraM
UCCIIEIOBAHMSI,

®[IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUs (GU3NYECKUX BEIMYUH, IpPU 3TOM BbIOMpPATH
ONTUMAJIBHBIA METOJ] M3MEpPEHMs], OLICHUBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

© [IPOBOJUTH OIBITHI 10 IPOBEPKE NPEUIOKECHHON THIIOTE3bI: INIAHUPOBATh SKCIEPUMEHT,
coOMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl
U JIeJaTh BBIBOJ O CTATyCE MPEAJIOKEHHOM TMIIOTE3bI;



® OIKCHIBATh METO/bI MTOTYUYEHUSI HAYYHBIX AaCTPOHOMUYECKUX 3HAHUI;

e coOMIOaTh MpaBWiia 0€30MacHOro TpyJda MPH MPOBEICHUH HUCCIEIOBAHUIA B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTEIbCKOW M MPOEKTHOM
JEeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHUCTB M J1aOOPaTOPHOTO
00opyI0BaHNS;

e pemaTh pacu€THBIC 3314y C SIBHO 33JaHHOM M HESABHO 3aJaHHON (PM3NYECKON MOJEIBIO:
Ha OCHOBAHMHU aHalM3a YCIOBHA BBHIOMpATh (U3UUYECKHE MOJICNH, OTBEYAIOIINE
TpeOOBaHUSAM 3a/lauM, MPUMEHATh (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTU U TMOCTYJIaThl
($u3nUeCKUX TEOpUil MPHU HCIOJIF30BAHIUH MAaTEMAaTHYECKUX METOJIOB pEIIeHUs 3aiad,
IIPOBOJIUTH PACUETHI HA OCHOBAaHUU UMEIOIINXCS JTAHHBIX, AHAJIM3UPOBATh PE3YJIbTATHI
Y KOPPEKTUPOBATh METO/IbI PEILIEHUS C YIETOM IIOJyUYEHHBIX PE3YyJIbTATOB;

e peliaTh Ka4yecTBEHHBIE 3a/1aud, TPeOyrollue MPUMEHEHUs 3HAHUN U3 pa3HBIX pPa3JeioB
Kypca (U3MKH, a TakKe MHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOd Ha
W3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

® ICTIOJIb30BATh TEOPETHUUECKUE 3HAHUS JJISl OOBSCHEHUS OCHOBHBIX MPUHIIMIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

® AHAJIM3UPOBATH U OIICHUBATH MOCJEICTBUS OBITOBOM M MPON3BOACTBEHHOMN NEATEIBHOCTH
YeJIOBEKa, CBA3AHHOW ¢ (PU3MUECKUMH IIPOLIECCaMHU, C TMO3MIMHA 3KOJIOrH4eCKOn
0e30MacHOCTH, MPEICTABICHUH O palMOHATBLHOM TMPUPOJONOIH30BAHUH, a TaKKe
pa3yMHOM HCHOJIb30BaHUU JOCTHKEHUW HAyKW W TEXHOJOTWH I JAJIbHEHIIEro
pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

® [IPUMEHSATh Pa3IUUHbIE CIIOCOObI PabOThl ¢ MH(popMaIed (U3NUECKOro COAEPIKaHUs C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  3ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsI  TOWCKA,
nepepaboTKU UM TpeAbsBIEHUS Y4eOHOM U Hay4YHO-NOMYJISIPHOM HH(OpMaIuH,
CTPYKTYpPUPOBAHUS W HHTEpPHpeTaluud HHPOpMAIMK, TOTYyYEHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIN3UPOBATh MOJIy4aeMyl0 HH(OpPMAILIUIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
MCTOYHUKA UH(OpMaLny;

®[IPOSIBJIATb ~ OPTaHU3AIMOHHBIE U  [O3HABATENIbHbIE YMEHHUS  CaMOCTOSTEIbHOTO
NpUOOpETEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOTHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIeI0BATEbCKUX padoT;

epaboTaTh B TPYIIE C HCIOJHEHHWEM pA3JIUYHBIX COLHUAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpYIIbI, pPalMOHATBHO pacHpeneisTh IeATENbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoid MPOOIIEMBI;

®IIPOSIBJIATH ~ MOTHUBALIMIO K  Oyaymedl  npodeccuoHaJbHOM — EATENIbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HanMeHoBaHMe pa3/iejioB H TEM NPOrpaMMBbl (L ppoBIe)
/i pa3ja porp Beero KourpoJusbnbie | IIpakTuyeckue 0GpazoBaTeIbHbIe
padoThI padoThI pecypeb
Pa3zgen 1. HAYYHBIA METO/ TO3HAHWSI TPUPOJIbI
11 Hayunsiii MeTOA MO3HAHUS IPUPOLBI 6 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pasneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Junamuka 10 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 Craruka TBEpIOroO TENa 5 1 https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHUS B MEXaHUKE 10 1 https://m.edso0.ru/7f41bf72
Hroro 1o pasuery 35
Pasznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJMHAMUNKA
bu6mmorexa [IOK
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOpUN 15 1 https://m.edso0.ru/7f41bf72
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20 1 bu6mmorexa [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
ArperatHble cOCTOSIHHS BemecTBa. da3oBbie _
3.3 Hepexoshi 14 1 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 49
Paznen 4. JJIEKTPOJAMHAMUKA
bubmuorexa [JOK
4.1 DIEKTPUIECKOE TT0IIe 24 1 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
4.2 [TocTOsTHHBIN 2NIEKTPUYECKUIN TOK 24 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.3 Toku B pasinm4HbIX cpenax 6 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 54
Pa3zpen 5. PUBMYECKUN TIPAKTUKYM
. bubnuorexa [JOK
51 DHIHCCKHH TIpAKTHYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 16
PesepBHOE Bpems 10 bubmorexa HOK
P P https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 16
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11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
(uudposbie)
Ne n/m HaumeHnoBaHnue pa3aesioB ¥ TeM NPOrpaMMBbl KourpoJibhbie IMpakTuyeckue
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypesi
Paznen 1. DJJIEKTPOANHAMHUKA
Bbubnnorexa [JOK
11 MaruuTtHoe 1oJie 14 https://m.edsoo.ru/7f41bf72
bubanorexka [JOK
1.2 ONeKTPOMArHUTHAS UHIYKIIIS 13 1 https://m.edsoo.ru/7f41bf72
Hroro mo paszgeny 27
Pa3gen 2. KOJIEBAHUS U BOJIHbI
bubamorexa [JOK
2.1 Mexaanueckue KoineOaHus 10 https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
2.2 DneKTpOMarHuTHbIE KoJeOaHus 15 https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
2.3 MexaHIUYECKUE U TEKTPOMATHUTHBIC BOJTHEI 10 1 https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
24 Ornrrrka 25 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 60
Pasnen 3. OCHOBbBI CIIELIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
Bbubnuoreka [IOK
. 1
3.1 Ocroser CTO S https://m.edsoo.ru/7f41bf72
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Hroro mo paznmery 5
Pasznen 4. KBAHTOBAS ®U3UKA
Bbubnnorexa [JOK
4.1 KopmyckysisspHO-BOJIHOBO# Ayann3m 15 https://m.edsoo.ru/7f41bf72
bubaunorexa [JOK
4.2 dusnka atoma 5 https://m.edsoo.ru/7f41bf72
bubanoreka [TOK
4.3 ®u3nKa aTOMHOTO S7pa U 3JIEMEHTaPHBIX YaCTHI] 5 https://m.edsoo.ru/7f41bf72
HUroro mo paszaeny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UNKHU
bubanoreka [JOK
51 DJIeMEeHTHI aCTPOHOMUH U acTPO(PHU3UKH 12 https://m.edso0.ru/7f41bf72
Hroro mo paznmery 12
Pa3nea 6. PUSUYECKHUN IIPAKTUKYM
bubanorexa [TOK
6.1 ) i 16 16
VISITICCIUH HpaKTHIM https://m.edsoo.ru/7f41bf72
Hroro mo pasaeny 16
Pazgen 7. OBOBHIAIOLIEE IOBTOPEHUE
70| cotepranma s omm omenmoem rpsocperémoro | 15 Buomionexa LIOK
. AEp a » IPHOOP https://m.edsoo.ru/7f41bf72
npu n3ydeHnu kypcea ¢pusuku 10 — 11 kiaccon
Hroro no pazaeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBo yacoB DJIeKTPOHHbIE
Ne Hdara nu(ppoBbIe
n/n Tema ypoxa Bcero Konrpoarnrre Hpaxrmyeckue H3YyYeHHsI o0pa3oBaTe/ibHbIE
padoTHhI padoTHhI pecypenl
Bbubnuorexa [JOK
1 Ousnka — GpyHIaMeHTaIbHAs HAyKa O IPUPOJIE 1 https://m.edso0.ru/7f41bf72
HayuHb1il MeTOA TO3HAHUS U METOABI UCCIEI0BAHUS bubamoreka [TOK
2 (m3nveckux sABIeHUNA. BXomgHAas THarHocTHieckas 1 https://m.edsoo.ru/7f41bf72
pabora.
OKCIIEpUMEHT U TEOpHs B IIPOLIECCE TO3HAHUS Enbmzorexa LIOK
3 1 https://m.edsoo.ru/7f41bf72
npupoasl. HabmoneHne u 9KCIIEpUMEHT B (PH3HKE
bubanorexka [JOK
4 Crioco0bI nu3MepeHust PU3NISCKUX BETHYHH 1 https://m.edsoo.ru/7f41bf72
AGCOMIOTHAs ¥ OTHOCHUTEJIBHAS TTOTPEITHOCTH bubmorexa LIOK
5 . 1 https://m.edsoo.ru/7f41bf72
U3MEpeHUH (PU3NYECKIX BETHIHH
MopenupoBanue B ¢pusnke. Posb u MmecTo Gu3nuku B bubaunoreka [JOK
6 (hOpMUPOBAHUN COBPEMEHHON HAy4YHOU KapTHHBI 1 https://m.edsoo.ru/7f41bf72
MHpa, B MPAKTUUECKOH JIeITeIbHOCTH JIH0Iei
Mexanunueckoe asmxenue. Cucrema oTcuera. bubaroreka [TOK
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHXKEHHSI. 1 https://m.edsoo.ru/7f41bf72
[psimast 1 oOpaTHas 3a/1a4i MEXaHUKU
Pannyc-BekTop MarepuaibHON TOUKH, €r0 MPOEKLUU Bubmorexa [IOK
8 Ha ocu koopauHar. Tpaekropusi. [Tepemerenue. 1 https://m.edsoo.ru/7f41bf72
CkopocTtb. VX mpoeknny Ha ocy KOOpAWHAT
PaBHOMEpHOE IPSAMOIMHEIHOE TBIKEHHUE. Bu6mmorexa [IOK
9 I'paduyeckoe onucaHue paBHOMEPHOTO 1 https://m.edsoo.ru/7f41bf72
HPSIMOJIMHEWHOT'O IBMKSHUS
CrnoxxeHure iepeMenieHnii 1 cKkopocTeit. Pemenue bubnnorexa LHOK
10 1 https://m.edsoo.ru/7f41bf72
3a1a4
11 HepasHomepHoe nBuxkeHue. MrHOBeHHas! CKOPOCTb. 1 Bu6mmorexa IIOK
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Ycekopenue. [psiMonanHeiHOE IBUKEHUE C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/7f41bf72

I'paduaeckoe onrcaHue NPSIMOIUHEHHOTO JIBIKEHIS bubnuorexa LIOK
12 https://m.edsoo.ru/7f41bf72
C TIOCTOSIHHBIM YCKOPEHHUEM
CBobonHOe masieHue. Y CKOpeHrne CBOOOIHOTO Bbubnnorexa [JOK
13 najeHus. 3aBUCUMOCTh KOOPIHHAT, CKOPOCTH, https://m.edsoo.ru/7f41bf72
YCKOpPEHHS OT BpEMEHH U UX Tpaduku
JlBmxenue Tena, OpOILIEHHOTO IO/ YIIIOM K bubmorexa LIOK
14 ’ https://m.edsoo.ru/7f41bf72
TOPHU30HTY
KpuBonuneitHoe nBuxeHue. [IBIkeHHe MO bubnunorexa [JOK
15 OKPYKHOCTH. YTIIOBasi ¥ JIMHEHHAsI CKOPOCTb. https://m.edsoo.ru/7f41bf72
[Tepuon 1 yactoTa. LleHTpOoCcTpeMuTEIHHOE M MOIHOE
yYCKOpeHHe
bubanorexka [JOK
16 KonTponbHas pabora o Teme "Kunemaruka" https://m.edsoo.ru/7f41bf72
IlepBsr1if 3akoH HeloToHa. MIHepuuanbHble CHCTEMBI bubnunorexa [JOK
17 orcuéra. [Ipunimn oTHOCcHTENbHOCTH [ "ames. https://m.edsoo.ru/7f41bf72
HeunepuuanbHble CUCTEMBI OTCYETA
Cuna. PaBHonelcTBy0Ias cuina. Bropoit 3akoH bubmorexa HOK
18 https://m.edso0.ru/7f41bf72
HeroTona. Macca
bubaroreka [JOK
19 Bsaumopeticteue teir. Tpernii 3akon HeroToHa https://m.edsoo.ru/7f41bf72
[IpuHnun cynepniosniuu cuil. Pemenne 3agad Ha bubmorexa HOK
20 https://m.edso0.ru/7f41bf72
NpUMeHeHne 3akoHoB HploToHa
3aKOH BCEMUPHOT'O TATOTEHHS. DKBHUBAJIEHTHOCTh bubmorexa LHOK
21 . N https://m.edsoo.ru/7f41bf72
IPaBUTALIMOHHON M MHEPTHOM MacChl
Bbubaunorexa [IOK
22 Cuia TSKECTH M yCKOPEHHE CBOOOHOTO MaICHUS https://m.edso0.ru/7f41bf72
JiBmxeHne HeOECHBIX TeNl M MX HCKYCCTBEHHBIX bubnnorexa [JOK
23 cryTHUKOB. [lepBas KOCMUYECKask CKOPOCTh. 3aKOHBI https://m.edsoo.ru/7f41bf72

Kennepa
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Bbubnnorexa [JOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edso0.ru/7f41bf72
Cuna tpenus. [Ipupona v BUABI CHIT TPEHUSL. Bubmmorexa IIOK
25 JIBrKeHue B )KUIKOCTH U Ta3e ¢ y4ETOM CHIIBI https://m.edsoo.ru/7f41bf72
CONPOTHUBJICHHS CPEJIBI
Hasmenne. ['mapocrarudeckoe naBienne. Cuia Bubmorexa LIOK
26 N https://m.edsoo.ru/7f41bf72
pxumena
AbcomoTHO TBepnoe Teno. [loctynarensHoe n bubmorexa LIOK
27 https://m.edsoo.ru/7f41bf72
BpalllaTeIbHOE ABMKEHHUE TBEPJIOTO TENa
MOMEHT chIIbI OTHOCHTENIFHO OCH BpatueHus. [Inedo bubmorexa LIOK
28 https://m.edsoo.ru/7f41bf72
CHIIBI
CrnoxxeHue cuil, NPUIOKEHHBIX K TBEPAOMY TEIY. Bubmmorexa [IOK
29 LenTp TspKecTH Tena. Y CI0BUs paBHOBECHS TBEPJIOTO https://m.edsoo.ru/7f41bf72
Tena. Bunel paBHOBecHs
bubanoreka [JOK
30 Permenne 3anau https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
K " .
31 OHTPOJbHAS }38.60Ta no reme "Jlunamuka. Cratuka https://m.edsoo.ru/7f41bF72
TBEpAOTO Tena".
Nmmynbc MaTepuaabHON TOUKH, CHCTEMBI Bubnuorexa IIOK
32 MarepuaibHbIX Touek. LIeHTp Macc cucrembl https://m.edsoo.ru/7f41bf72
MarepualbHbIX ToueK. Teopema o ABMKEHHHU LIEHTPa
Macc
Wmnynbe cuitbl 1 U3MEHEHHE UMITYJIbca Tella. 3aKOH bubmorexa LIOK
33 https://m.edsoo0.ru/7f41bf72
COXpaHEeHHs1 UMITyJIbca. PeakTHBHOE JBIIKEHUE
MoMeHT uMITyJibca MaTepUanbHON TOUKH. bubnnorexa [JOK
34 [IpezacraBienne 0 COXpaHEHHH MOMEHTA UMITYJIbCa B https://m.edsoo.ru/7f41bf72
HEHTPAIBHBIX TOJISX
Bbubaunorexa [IOK
35 Pemenue 3agau https://m.edsoo.ru/7f41bf72
36 PaboTa cujbl Ha MaJIOM M Ha KOHEYHOM Bbubaunorexa [JOK

nepemeriennu. I'paduueckoe npeacrasieHne paboThl
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cHIbl. MOIIHOCTE CHIIBI

https://m.edsoo.ru/7f41bf72

Kunernueckas sueprus. Teopema 00 u3MeHeHUA Bubmorexa LIOK
37 . N https://m.edsoo.ru/7f41bf72
KUHETHYCCKON SHEPTUH MaTCPUATLHOU TOUKH
IToreHnmaabHble 1 HENOTEHIIUAIBLHBIE CUJIBI. Bbubnnorexa [JOK
38 [orenuuanbuas sHeprus. Bropas kocMuueckas https://m.edsoo.ru/7f41bf72
CKOpPOCTh
Tpersst KocMugecKasi CKOpocTh. CBA3b pabOTHI Bubmmorexa IIOK
39 HENOTEHIUAJIBHBIX CWJI C U3MEHEHUEM MEXAHUYECKON https://m.edsoo.ru/7f41bf72
SHEPTHU CHCTEMBI TeJl. 3aKOH COXpaHCHUS
MEXaHUYECKOH DHEPTUU
VYipyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHECHUE bubmorexa LHOK
40 B N https://m.edsoo.ru/7f41bf72
SPHYJUIH AJIS1 HACaTbHON JKUAKOCTH
KonTponbHas pabora 1o Teme "3aKOHBI COXpaHEHHs B bubmorexa LHOK
41 " https://m.edso0.ru/7f41bf72
MEXaHHUKE
PasButne npeacraBiaeHuit 0 IPUPOAE TETIOTHL. bubnunorexa [JOK
42 Ocuosusle nonoxenust MKT. Tuddysust. https://m.edsoo.ru/7f41bf72
BpoyHOBCKOE IBUXKEHUE
CrpoeHne ra3000pa3HbIX, KUIKAX U TBEPABIX TEIl. Bubmmorexa [IOK
43 XapakTep JBIKCHUS U B3aUMOJICHCTBHS YaCTUI] https://m.edsoo.ru/7f41bf72
BEIIECTBA
Macca u pa3mepsl Motekyn (aToMoB). KonmuaecTBo buGnuorexa LIOK
44 https://m.edsoo.ru/7f41bf72
BewiecTBa. [locrosiHHas ABoraapo
Temneparypa. TennoBoe paBHoBecue. [1lkana Bubmorexa LIOK
45 https://m.edsoo.ru/7f41bf72
Lenbcus
Bbubaunorexa [IOK
46 Pemenue 3agau https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
47 WneanpHeli ra3. ['a30BbIe 3aKOHbL https://m.edsoo.ru/7f41bf72
) N Bubmorexa [IOK
48 VpaBuenue MenaeneeBa-Knaneiipona. Pemenue https://m.eds00.ru/7f41bf72

3a1a4
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Bbubnnorexa [JOK

49 AbcomoTHas TeMmepaTypa. 3akoH [lanpToHa https://m.edsoo.ru/7f41bf72
M3onporieccsl B HIcaIbHOM T'a3€ ¢ TOCTOSHHBIM bubnuorexa LIOK
50 https://m.edsoo.ru/7f41bf72
KOJINYECTBOM BEIIIECTBA
I'paduueckoe mpeacTaBiICHUE H30MPOIIECCOB: bubnuorexa LIOK
51 https://m.edsoo.ru/7f41bf72
U30TepMa, U30X0pa, u3obapa
Bbubnnorexa [JOK
52 OcuoBHoe ypaBHenne MKT https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
53 Pemienue 3amaq https://m.edsoo.ru/7f41bf72
CBs13b a0COIOTHON TEMITEPATyPHI Bubmmorexa IIOK
54 TEPMOJANHAMHYICCKON CHCTEMBI CO CpeTHeH https://m.edsoo.ru/7f41bf72
KHHETHYECKON SHEPTUeH MOCTYIATETFHOTO
TEIUIOBOTO JBMKCHHUS €€ YaCTHI]
O0600meHre 1 cUCTeMaTH3alHs 3HAHUH [0 TeMe Eubmrorexa LIOK
55 " " https://m.edso0.ru/7f41bf72
OcnoBbl MKT
bubaroreka [JOK
56 KonTponsHas pabota mo teme "Ocuossl MKT" https://m.edsoo.ru/7f41bf72
TepmoauHaMuyeckas cucTema. 3alaHue BHEIHUX bubaroreka [TOK
yenouit st T/I cuctembl. BHelHue u BHyTpeHHIE https://m.edsoo.ru/7f41bf72
57 napametpsl. [Tapamerpst T/l cuctemsl Kak cpeaHue
3HAYCHUS BEIUYWH, OMMCHIBAIONINX ¢€ Ha
MHUKPOCKOIIMIECKOM YPOBHE
Hynesoe nauasio TepMOJIMHAMUKH. bubanoreka [JOK
58 Camornpou3sBomnbHas penakcaiust TJ] cucTeMsl K https://m.edsoo.ru/7f41bf72
TEIUIOBOMY PaBHOBECHIO
Moenb UaeaTbHOrO ra3a B TSPMOANHAMUKE. bubnnorexa LIOK
59 v . https://m.edsoo.ru/7f41bf72
CJIOBHS PUMEHUMOCTH 3TOH MOICIIH
Ypasuenue Menpeneea-Knamnelipona u BelpaxeHue bubnnorexa LHOK
60 https://m.edso0o.ru/7f41bf72

JUIsl BHYTPEHHEHN 3HEpruu
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BripaxxeHue a1 BHyTpEHHEN 3HEPTUN OTHOATOMHOTO

Bbubnnorexa [JOK

61 ujeanpHOro rasa. Ksasucrarnueckue u https://m.edso0.ru/7f41bf72
HECTATHUYECKHUE MPOIIECCHI
OnemenTapHas paboTa B TEpMOJIHAMUKE. Bubmmorexa IIOK
62 Beruucnenue paboTsl 1o rpaduky npouecca Ha pV- https://m.edsoo.ru/7f41bf72
JarpaMmme
. bubaunorexa [JOK
Temmonepenada Kak crmocod W3MEHeHHsI BHYTPEHHEH )
63 sHeprun T/] cuctemsl 0e3 coBepiieHHsT padOTHI https://m.eds00.1u/7{410772
bubaunorexa [JOK
64 KoHBeKIusl, TeIUIONPOBOHOCTh, H3ITyUYSHHE https://m.edsoo.ru/7f41bf72
KomnyecTBo Temnotel. TemmoéMKoCTh Tea. bubanorexka [JOK
65 VY aenbHas U MOJISIpHAst TETUIOEMKOCTH BEIIIECCTBA. https://m.edsoo.ru/7f41bf72
Y nenpHas TETIOTa CTOPaHUS TOIUINBA
bubanorexka [JOK
66 Pacuér konuuecTBa TEIIOTHI IPU TEIIONEpPEaAAUe https://m.edsoo.ru/7f41bf72
. bubanoreka [JOK
I1 !
67 oHsTHe 00 annadatHoM mporiecce. [IepBhlit 3akoH https://m.edsoo.ru/ 741072
TEPMOJAUHAMUKH
KosnuecTBO TEIUIOTHI M paboTa Kak MEPhl H3MECHEHHSI Bubmorexa LIOK
68 . https://m.edsoo.ru/7f41bf72
BHyTpeHHel 3Hepruu TJ1 cucreMsl
BTopoii 3aK0H TepMOAMHAMUKH ISl PABHOBECHBIX U Bubmmorexa [IOK
69 HepaBHOBECHBIX TponeccoB. HeobpaTumocTsb https://m.edsoo.ru/7f41bf72
MPUPOHBIX POIECCOB
bubaroreka [TOK
70 TIpUHIMITEL JeHCTBHUS TETUTOBBIX MarmiH, KITJ] https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
71 Makcumanbuoe 3nauerue KI1/. [ukn Kapuo https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
72 Pemenue 3agau https://m.edsoo.ru/7f41bf72
DKOJIOTHYECKUE ACTIEKThI HCTIOJb30BaHUS TETIIOBBIX Bbubaunorexa [TOK
73 nBurareseil. TeroBoe 3arpsisHEHUE OKPYKAIOIIEH https://m.edsoo.ru/7f41bf72

cpenbl
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Bbubnnorexa [JOK

74 Pemenne 3anaq https://m.edsoo.ru/7f41bf72
O0001IeHNEe U CUCTEMATHU3aLMs 3HAHUN 110 TEME brbmmorexa HOK
75 T " https://m.edsoo.ru/7f41bf72
epMonuHaMuKa. TerioBbie MalTuHbI
KonTtponpHas pabora no reme "TepmomuHaMuKa. Bubmmorexa IIOK
76 TemnoBbie MatuHbl" . [IpOMEKYTOYHAS] KOHTPOJIbHAS https://m.edsoo.ru/7f41bf72
pabora.
IapooOpa3zoBanue u KoHAeHCaIMs. Mcnapenue u bubnuorexa LIOK
77 https://m.edsoo.ru/7f41bf72
KUTIeHUEe. Y IeNbHAs TEIIoTa Mapoodpa3oBaHust
HacplieHHbIE ¥ HEHACBHIIICHHBIE MAPBI. bubarorexa [JOK
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U JaBJICHUS https://m.edsoo.ru/7f41bf72
78 HACBILICHHOTO [apa OT TeMIePaTyphl, X
HE3aBUCHMOCTh OT 00bEMA HACKIIIIEHHOTO Mapa.
3aBUCHMOCTH TEMIIEPATyphl KUMICHHS OT JABICHUS B
JKUIAKOCTH
BrnaxxHOCTh BO3yXa. AOCOTIOTHASI U OTHOCUTEIbHAS bubnuorexa LIOK
79 https://m.edsoo.ru/7f41bf72
BJIaKHOCTb
bubaroreka [TOK
80 Pemenue 3agau https://m.edsoo.ru/7f41bf72
Teépnoe Terno. Kpucramnuueckue u amophHbIe Tena. Brbmotexa LOK
81 A . https://m.edsoo.ru/7f41bf72
HHU30TPOITHUSI CBOUCTB KPHUCTAIIIOB
[lnaBneHue 1 KpUCTALTU3ANMS. Y Ie/IbHAs TeIIOTa Brbmotexa LOK
82 https://m.edsoo.ru/7f41bf72
wianeHus. Cyoaumarnus
Jedbopmanuu TBEpaOTO Tena. PacTshkeHue U cxxaTue. bubanoreka [JOK
83 Casur. Monyns FOura. [peaen ynpyrux https://m.edsoo.ru/7f41bf72
nedopmanuit
TernnoBoe paciiupeHue XUAKOCTEN U TBEPABIX TEJL. bubamoreka [JOK
84 AHrapMOHH3M TEIUIOBBIX KOJIeOaHUH YacTHIl https://m.edsoo.ru/7f41bf72
BEIIIECTBA
Bbubaunorexa [TOK
85 IIpeoGpasoBanue 3HEPTHHU B (ha30BBIX MEPEX0/IAX https://m.edsoo.ru/7f41bf72
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Bbubnnorexa [JOK

86 YpaBHEeHHE TEIJIOBOrO OaaHca https://m.edso0.ru/7f41bf72
Bbubnnorexa [JOK

87 Pemenue 3anau https://m.edsoo.ru/7f41bf72
IToBepxHOCTHOE HaTsKeHUE. KanwisipHbIe SIBIEHUS. Bubmmorexa IIOK

88 JlaBneHue noj MCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/7f41bf72
skuaxoctd. Popmyna Jlamnaca
O0600111eHIE U CUCTEMATH3ALMs 3HAHWI 110 TEME Bbubnnorexa [JOK

89 " ArperaTHble cOCTOSTHHA BemecTBa. Da3zoBrie https://m.edsoo.ru/7f41bf72
nepexopl"”
KonTponbHas pabora o teme "ArperaTHbie bubmorexa LHOK

90 " https://m.edsoo.ru/7f41bf72
cocrosiHUS BemecTBa. Da3oBbIe IEPEXOIbI
DneKTpu3aus Tel U e€ MpOosBIeHU. DIEKTPUIECKUI bubnuorexa [TOK

91 3apsin. JlBa BUJa SIEKTPUUECKHX 3apsIIOB. https://m.edsoo.ru/7f41bf72
ITpOBOTHUKH, AMINEKTPUKHU U TOTYIPOBOTHUKH
DneMeHTapHBIN INEKTPUUECKUH 3apsia. 3aKoH Eubmzorexa LIOK

92 https://m.edsoo.ru/7f41bf72
COXpaHEeHHsI JIEKTPUIECKOTO 3apsiaa
Bzanmonericteue 3apsinoB. Todeunsie 3apsbl. 3aKOH bubnuorexa LIOK

93 K https://m.edso0o.ru/7f41bf72

yJIOHa
bubaroreka [TOK

94 Pewenne 3axau https://m.edsoo.ru/7f41bf72
Onextpuueckoe noje. Ero aeiictBue Ha bubnuorexa LIOK

95 https://m.edsoo.ru/7f41bf72
AIIEKTPUUYECKUE 3apsIIbI
HanpspxkéaraocTs asekTpuyeckoro modst. [IpoOHsrit bubnnorexa [JOK

96 3apsif. JIMHUU HATIPSHKEHHOCTH DIIEKTPHUECKOTO https://m.edsoo.ru/7f41bf72
nosist. OTHOPOIHOE AIIEKTPUIECKOE TT0JIe
IToTeHMaTBbHOCTD ANEKTPOCTATUICCKOTO MOJIS. Eubmzorexa LIOK

97 P https://m.edsoo.ru/7f41bf72

a3HOCTB IIOTCHIIMAJIOB U HAIIPSHKCHUE

IToTennuanpHas sHEprus 3apsaja B bubnnorexa [JOK

98 aneKTpocTaTuueckom moJie. [loTeniman https://m.edsoo.ru/7f41bf72

QJICKTPOCTATUYCCKOI'O IMOJIA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

CBs13b Hal'[pﬂ}i(éHHOCTI/I TOJIA U pa3HOCTHU

Bbubnnorexa [JOK

99 https://m.edsoo.ru/7f41bf72
MOTEHIHAJIOB IS 3JIEKTPOCTATHIECKOTO TTOJIS
Bbubnnorexa [JOK
100 [puHIMT CYyNEPHO3UIMU ITEKTPUIECKUX TOJICH https://m.edsoo.ru/7f41bf72
Bbubnnorexa [JOK
101 Pemenue 3amau https://m.edsoo.ru/7f41bf72
102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO ﬁ:tI&I_I;I/OTeI;a I_[OK/7 f41bf72
3apspKeHHOH cepsl = FTLEE00. U
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY IIapa. Bubmmorexa [IOK
103 [None paBHOMEPHO 3apsKEHHOH OECKOHEYHOI https://m.edsoo.ru/7f41bf72
TIOCKOCTH
[IpOBOAHUKH B 3JIEKTPOCTATHYECKOM MOJIE. Y CIOBUE bubmorexa LHOK
104 https://m.edsoo.ru/7f41bf72
paBHOBeCHSI 3apsI0B
JIMDIIEKTPUKH U TTOTYIIPOBOIHUKH B bubmorexa LOK
105 https://m.edsoo.ru/7f41bf72
JNEKTPOCTATUUECKOM I10JIE
Konnencarop. DaeKTpo&MKOCTh KOHIEHCATOPA. bubmorexa HOK
106 3 .. https://m.edsoo.ru/7f41bf72
JIEKTPOEMKOCTD TJIOCKOTO KOHIEHCATOPa
bubnnorexa [IOK
107 [NapasnenbHoe COeTMHEHNE KOHIEHCATOPOB https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
108 IMocrenoBarenbHOE COCIMHEHHE KOHIEHCATOPOB https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
109 DHeprust 3apsHKEHHOT0 KOHJEHCaTOpa https://m.edso0.ru/7f41bf72
Bbubnuoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/7f41bf72
JIBrxeHue 3apsiKeHHOM YacTUIIbI B OJTHOPOIHOM bubsmorexa LIOK
111 https://m.edso0o.ru/7f41bf72

QJICKTPHUICCKOM I10JIE
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Bbubnnorexa [JOK

112 Pemenue 3amau https://m.edsoo.ru/7f41bf72
O0001Ie e U CUCTEMATHU3ALMS 3HAHUIN 110 TEME Bubmorexa LIOK
113 " " https://m.edso0.ru/7f41bf72
JICKTPUYCCKOE TOJIC
KonrponbHast pabora 1o teme "DIeKTpuuecKoe bubmorexa LHOK
114 Home" https://m.edso0.ru/7f41bf72
. Bbubamoreka [TOK
Cuna Toka. [IocTOosIHHBINH TOK. Y CI0BUS
115 CYLIECTBOBAHUS ITIOCTOSHHOTO 3JIEKTPUYECKOTO TOKA https://m.edso0.ru/7f41b72
bubanorexa [JOK
116 Wcrounuku Toka. Hanpsiokenue u 3J1C https://m.edsoo.ru/7f41bf72
3axon OMa 1Jis1 yyacTKa HEenH. DJIEKTPUIECKOe bubmorexa [IOK
117 https://m.edso0.ru/7f41bf72
COMPOTHBIICHHE
3aBUCUMOCTb CONIPOTUBIIEHUS] OTHOPOIHOTO bubaroreka [TOK
118 MPOBOJIHMKA OT €r0 JUTMHBI U IUIOMIAAH TTOTIEPEIHOTO https://m.edsoo.ru/7f41bf72
CEeUeHMS
bubnnorexa [IOK
119 VY ienbHOE COMPOTHBIIEHNE BElleCcTBa. Perenne 3amad https://m.edsoo.ru/7f41bf72
[MocnenoBarenpHOE, TapaIeNIFHOE, CMEIIAHHOES Brbmotexa LOK
120 ’ ’ https://m.edso0.ru/7f41bf72
COGIITHEHHUE ITPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX IJIEKTPUICCKUX IICTICH. Brbmotexa LOK
121 n https://m.edsoo.ru/7f41bf72
paBmina Kupxroda
bubnuoreka [IOK
122 Pemenue 3amau https://m.edsoo.ru/7f41bf72
Pabota snekrpuueckoro Toka. 3akoH Jxoyns — bubmorexa LOK
123 b https://m.edsoo.ru/7f41bf72
eHIIa
Bbubmuoreka [IOK
124 Pemrenue 3amau https://m.edsoo.ru/7f41bf72
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MouHoCTh QJICKTPHUUICCKOI'O TOKA. Temnnopas

Bbubnnorexa [JOK

125 https://m.edsoo.ru/7f41bf72
MOIITHOCTb, BBIJIENIsieMas Ha PE3UCTOPE
Bbubnnorexa [JOK
126 Pemenue 3agau https://m.edsoo.ru/7f41bf72
Bbubnnorexa [JOK
127 O/1C v BHyTpEeHHEE CONPOTUBIICHUE HCTOYHHUKA TOKA https://m.edso0.ru/7f41bf72
3axon OMa 71151 IOJTHOM (3aMKHYTOM) AJIEKTPUUECKOM bubmorexa LIOK
128 - https://m.edso0.ru/7f41bf72
bubanorexa [JOK
129 Peurenue 3agau https://m.edso0.ru/7f41bf72
bubamorexa [TOK
130 MOIIHOCTh HCTOYHUKA TOKA https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
131 KopoTkoe 3aMbIkanne https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
132 KoHzeHcarop B 1eNH TIOCTOSHHOTO TOKa https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
133 Pemenue 3agau https://m.edsoo.ru/7f41bf72
Pemrenue 3amay o teme "IlocTosIHHBIN Bubmorexa LIOK
134 N " https://m.edsoo.ru/7f41bf72
JIEKTPUYECKUI TOK
Pemenne 3agau mo reme "IlocTosTHHBIN Bubmorexa LIOK
135 N " https://m.edsoo.ru/7f41bf72
JNEKTPUYCCKUI TOK
Pemenne 3agau mo reme "IlocTosTHHBIN Bubmiorexa LOK
136 N " https://m.edsoo.ru/7f41bf72
JNEKTPUYCCKUI TOK
O060011eHNEe 1 CHCTEMATU3ALMS 3HAHUI 110 TEME Bubmiorexa OK
137 https://m.edso0.ru/7f41bf72

"TIocTOsIHHBIN ANIEKTPUYECKUHA TOK"
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KonTtponbHas pabora no reme "[1ocTosiHHBIN

Bbubnnorexa [JOK

138 S https://m.edsoo.ru/7f41bf72
anekTpuueckuid Tox" Mtoropas koHTponeHas pabdorta
DnexTpudecKkasi IPOBOANMOCTE Pa3IYHBIX BEIICCTB. Bubmmorexa IIOK
139 DJIeKTPUYECKHUH TOK B METaJIax. https://m.edsoo.ru/7f41bf72
CBepXIPOBOMMOCTb
ONeKTpHYECKHil TOK B PACTBOPAX U pacIlIaBax bubmorexa LHOK
140 https://m.edsoo.ru/7f41bf72
JIEKTPOIUTOB. 3aKoHBI Dapazes Ui IEKTPOIIH3a
Bbubnnorexa [JOK
141 DIeKTpUIeCcKuil TOK B ra3ax. [nasma https://m.edsoo.ru/7f41bf72
DNeKTpUUECKUi TOK B BakyyMme. BakyymHble bubmorexa LIOK
142 https://m.edsoo.ru/7f41bf72
prOOPHI
bubamorexa [TOK
143 DNeKTPHYIECKHi TOK B MOIYHPOBOIHUKAX https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
144 [MoympoBOIHUKOBEIE TPHUOOPHI. https://m.edsoo.ru/7f41bf72
Ou3nuecKuil MpakTUKyM 110 Teme "M3mepeHue CHiTbl Bubnuorexa IIOK
TOKA W HAaNPSHKEHHS B LIETIH IOCTOSTHHOTO TOKA MPU https://m.edsoo.ru/7f41bf72
MOMOIIM aHAJIOTOBBIX U HU(POBBIX H3MEPHUTEIbHBIX
145 prOopoB" win "3HAKOMCTBO ¢ MUPPOBOM
naboparopueii o ¢pusuke. [IpuMepsl H3MepeHHs
(U3MYECKHUX BETMYHH MPU MOMOIIY KOMIIBIOTEPHBIX
TaTYUKOB"
®uznyeckuil NpakTUKyM 1o teme "M3yueHue Bubmmorexa [IOK
146 HEPaBHOMEPHOT'O ABH)XEHUS C LIENIBIO ONPEICIICHUS https://m.edsoo.ru/7f41bf72
MT'HOBEHHOM cKopocTH"
Om3nuecKkuii MpakTUKyM 1o teme "Mzmepenue Bu6mmorexa LIOK
YCKOpPEHHSI IPH MPSMOIMHEHHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/7f41bf72
147 JIBHOKEHHMH 110 HAKJIOHHOM IUIOCKOCTH" MIIN
"HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBHXKEHUNU"
Om3nuecKuil MpakTuKyMm 1o teme "M3mepenne bu6mmorexa IIOK
148 ycKkopeHwusi cBoOoiHOTO nmaseHus" wim "M3ydenue https://m.edsoo.ru/7f41bf72

JIBIDKEHSI TeJla, OPOIIEHHOTO TOPU30HTAIHHO"
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149

Om3ruecKuii MpakTUKyM 1o teme "H3yuenne
JIBIDKCHUS TeJla 110 OKPYKHOCTH C TIOCTOSIHHOH 110
MOJyJro ckopocTbio" mnu "HccnenoBanue
3aBUCHMOCTH NIEpHo/ia 00palieH st KOHHIECKOTo
MasiTHUKA OT ero napaMmeTpos"

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

150

Om3myecKuil MpakTuKyMm 1o teme "M3mepenne
PaBHOAEUCTBYIOUICH CHIIBI TIPH ABIDKCHUH OpycKa 1o
HakJIOHHOH nmiockoctu" unu "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHH JIBU)KEHHS OpycKa 110
HaKJIOHHOH NMJIOCKOCTHU Ha 3aJJaHHOE PACCTOSHUE OT
ero maccsl"

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

151

®uznyeckuil npakTukyM 1o teme "MccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B
MpY>KUHE U PE3MHOBOM 00pasiie, oT ux aedopmarun”
wiy "M3yueHne NBMKEHHsI CUCTEMBI TeJ, CBA3aHHbBIX
HHTBIO, IEPEKUHYTON uepe3 JIErkuil 6J10K"

bubanorexa [JOK
https://m.edsoo.ru/7f41bf72

152

®uznyeckuil NpakTukyM 1o teme "M3mepenue
K03(UINeHTa TPEHHS N0 BEIMIHHE YTIOBOTO

ko Punmenta 3asucumoctu Frp(N)" mmm
"HccnenoBanne OBIDKEHHS OpycKa 10 HAKJIOHHON
TUIOCKOCTH € TIEPEMEHHBIM K03 PHUIIEeHTOM TpeHus"
iy "V3ydeHune qBIDKEHNS rpy3a Ha Baly ¢ TpeHneM"

bubanorexa [JOK
https://m.edsoo.ru/7f41bf72

153

®uznyeckuil npakTukyM 1o teme "MccnenoBanue
YCIIOBHI paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIET0 OCh
BpatieHusa" wim "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" win "V3yuenue
YCTOMYMBOCTH TBEPAOIO TEJa, UMEIOILEro IIOMIAAb
oropsI"

bubaroreka [JOK
https://m.edso0.ru/7f41bf72

154

®uznyeckuil npakTukyM 1o teme "M3mepenue
UMITyJIbCa TEeJa 10 TOPMO3HOMY ITyTH" WIIN
"M3MepeHne cuibl TArd, CKOPOCTU MOAETH
JJEKTPOMOOHIISL U MOIITHOCTH CHIIBI TSTH' MITH
"CpaBHeHHEe H3MEHEHHUS HMITYJIbCa Tela C
uMIynbcoM cuitbl” win "HccnenoBanne coxpaHeHUsS
HUMITyJIbCa TIPH YIPYTOM B3anMoieiicTBUU" win
"M3MepeHne KHHETHIECKOH YHEPTHH Tela 1o
TOPMO3HOMY ITyTH"

bubaroreka [TOK
https://m.edso0.ru/7f41bf72

155

Ousnueckuil mpakTukyM 1o teme "H3yuenue
M30TEPMHUYECKOT0 Tponecca (PEKOMEHI0BaHO

Bbubaunorexa [TOK
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WCIIONBE30BaHNE MTUPPOBOH TabopaTopun)" Win
"M3ydenune nzoxopHoro npouecca" unu "HM3yuenue
n3obapHoro npouecca" wiu "IIpoBepka ypaBHeHHS
cocrostHus"

https://m.edsoo.ru/7f41bf72

156

Om3muecKuii MpakTUKyM 10 Teme "Vzmepenue
yaenpHO# TeroéMkoctr" win "MccnenoBanne
mpo1iecca OcThIBaHuA BeriecTBa" wim "VccnenoBanue
anuabatHoro nporecca" wiun "H3yueHue
B3aUMOCBSI3H YHEPTHU MEKMOJICKYIISIPHOTO
B3aUMO/JICHCTBUS M TEMIIEPATYPhI KHUIICHUS
sKuakocreit”

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

157

®uznyeckuil NpakTUKyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEN HCTIapeHUsl )KUIKOCTEH" in
"M3mepenue yaenbHOH TEIIOTHI MIaBIeHH Jbaa"
unu "V3ydeHue cBOMCTB HACHIIEHHBIX TapoB" MIN
"H3mepeHne abCcOMIOTHON BIQXKHOCTH BO3yXa U
OIIeHKa Macchl MapoB B noMenieHuu". Mzmepenue
K03 PHIIHEHTA TOBEPXHOCTHOTO HATSIKCHUS

bubanorexa [JOK
https://m.edsoo.ru/7f41bf72

158

Om3nyecKkuii mpakTuKyM 1o teme "HabiromeHne
MPEBPAIICHAS SHEPTUH 3aPSKEHHOTO KOHICHCATOPA B
SHEPTHIO U3TydeHus cBetoanoaa" wim "M3yuenue
MIPOTEKAHUS TOKA B LIEIH, COJIEprKaIIeil
koHzAeHcaTop" wiu "PacnpeneneHue pazHOCTH
MOTEHIMAIOB (HAIIPSHKEHMS) TIPH MTOCTIeI0BATEIHHOM
COEJITHEHNH KOH/IEHCATOPOB"

bubanoreka [TOK
https://m.edsoo.ru/7f41bf72

159

®uznyeckuil npakTukyM 1o teme "HMccnenoBanue
CMEIIAaHHOTO COeIMHEHUS PE3UCTOPOB" HIIH
"M3mepeHue yenbHOTO COPOTHUBIEHUS
npoBoaHuKOB" win "HccrneaoBanre 3aBUCUMOCTH
CHJIBI TOKA OT HANPSDKEHUS JUIS JTAMIThl HAKJIMBaHUS"

bubaroreka [TOK
https://m.edsoo.ru/7f41bf72

160

duznueckuii npakTHKyM 1o Teme "Habnronenne
anektponusa" umn "M3mepenue 3apsaa
oHOBaJIeHTHOTO MoHa" iy "MccnenoBanne
3aBHCHMOCTH COTIIPOTUBIICHHUS TEPMOPE3NCTOPA OT
temmeparypbl” win "CHATHE BOJIBT-aMIIEPHOI
XapaKTepUCTHKH aroaa”

Bbubaunorexa [IOK
https://m.edso0.ru/7f41bf72

161

PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTHU3aIIHS
3HaHwui 1Mo TeMe "Kunemarnka"

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41bf72
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PesepHblit ypok. O600IIeHNE U CHCTEMAaTHU3aIINS

Bbubnnorexa [JOK

162 . " " 1 https://m.edsoo.ru/7f41bf72
3HaHU# mo TeMe "J[uHaAMHKa
PesepHblit ypok. O6001IeHNE U CHCTEMAaTHU3aIINS buGmiorexa LIOK

163 . " " 1 https://m.edsoo.ru/7f41bf72
3HaHu# mo Teme "CTaTHKa TBEPOrO Teaa
PesepHblit ypok. O600IIeHNE U CHCTEMAaTHU3aINS buGmiorexa LIOK

164 . " " 1 https://m.edsoo.ru/7f41bf72
3HAHUH MO TeMe "3aKOHBI COXPAHECHUS B MEXaHUKE
PeseprubIit ypok. O000IIEeHNE U CHCTEMAaTH3AIN Bubmmorexa IIOK

165 3HaHui 10 TeMe "OCHOBBI 1 https://m.edsoo.ru/7f41bf72
MOJICKYJISIPHO-KUHETHYECKO# Teopun”
PeseprubIit ypok. O000IIEHNE U CHCTEMAaTH3AIU Bubmmorexa [IOK

166 3HaHu# mo Teme "TepmoanHamuKa. TemmoBsie 1 https://m.edsoo.ru/7f41bf72
MaIlvHbI"
PezepBHblil ypok. O6001IeHHE U CUCTeMaTH3aIHA bubnunorexa [JOK

167 3HaHMH 110 TeMe "ATperaTHble COCTOSHHUS BELIECTBA. 1 https://m.edsoo.ru/7f41bf72
®daszoBbie nepexoapl" MiTorosas KOHTpoJbHas paboTa
PeseprHrlit ypok. O60011eHNE U cUCTeMaTH3aIus bubmorexa HOK

168 . " " 1 https://m.edsoo.ru/7f41bf72
3HAHWM 110 TeMe " DIEKTPUIECKOe MoJie
PesepHbIit ypok. O600IICHNE U CUCTEMATHU3AIIHS Eubmzorexa LIOK

169 . " N N " 1 https://m.edsoo.ru/7f41bf72
3HaHUH 110 TeMe "TloCcTOSTHHBIN QJICKTPHUUCCKHUUN TOK
PesepHbIit ypok. O000IIEHNE U CHCTEMAaTHU3AIINS Eubmzorexa LIOK

170 . " N 1 https://m.edsoo.ru/7f41bf72
3HaHuH 110 Teme "Toku B Ppas3IMYHbIX Cpeaax

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16
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11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne Jara nuppoBbIe
Tema ypoka KoHnTpoabHbie Ipakrnuyeckue
n/m Bcero H3y4eHHs oGpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
B3aumonelicTBre MOCTOSHHBIX MATHUTOB U Bbubnnorexa [JOK
1 MPOBOJHUKOB ¢ TOKOM. MaruutHoe moje. [ umnoresa 1 https://m.edsoo.ru/7f41bf72
Awmrnepa
Bexrop marautHOM unaykuuu. IlpuHnun bubnunorexa [JOK
2 CYNEpIO3UIIMN MATHUTHBIX MOJIeH. JINHIUKM MarHUTHOM 1 https://m.edsoo.ru/7f41bf72
WHAYKINHA. BXogHAs nuarHocTHdeckas padoTa.
M bubnuorexa [TOK
ArHUTHOE TI0JIC TIPOBOHUKA C TOKOM. OTIBIT
3 3 1 https://m.edsoo.ru/7f41bf72
pcTena
bubanoreka [JOK
4 Cuna Ammnepa, e€ HanpaBJICHUE U MOJTYJIb 1 https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
5 Pemienue 3a1au 1 https://m.edsoo.ru/7f41bf72
[Ipumenenue 3akoHa Ammepa. bubnuorexa LIOK
6 5 1 https://m.edso0.ru/7f41bf72
JICKTPOU3MEPHUTEIIbHBIC IPUOOPHI
Cuna JlopeHua, e€ HanpaBJIeHUE U MOIYJIb. Bubmorexa [IOK
7 JIBmKeHue 3apsHKEHHON YaCTHIBI B OJHOPOIHOM 1 https://m.edsoo.ru/7f41bf72
MarHUTHOM I10JIe
Bbubaunorexa [IOK
8 Pemenue 3anaq 1 https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
9 PaGora cuner Jloperua 1 https://m.eds00.ru/7f41bf72
10 Pemenue 3agaq 1 Bubmorexa [IOK
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https://m.edsoo.ru/7f41bf72

MarauTtHoe 1oJjie B BEIIECTBE. (DeppOMal"HeTI/IKI/I,

bubaunorexa [JOK

11 https://m.edso0.ru/7f41bf72
napa- v IMaMarHeTHKH
. Bbubamoreka [JOK
OcHoBHBIE CBOHCTBa (heppoMaraeTHkoB. [IpumeHenne
12 https://m.edso0.ru/7f41bf72
(heppOMarHeTHKOB
bubaunorexa [JOK
13 Pewmenue 3ana4 o teme "MarautHoe nosne" https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
14 Pemrenne 3amay mo teme "MaruuTtHoe mone" https://m.edsoo.ru/7f41bf72
q . bubanoreka [TOK
BIICHHE JICKTPOMArHUTHOW MHIYKIHHU. [ToTOK
15 N https://m.edsoo.ru/7f41bf72
BEKTOpa MarHUTHON HHIYKIIAU
bubanoreka [JOK
16 BJIC unayKIUM https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
17 3aKoH dEKTpOMarHuTHOW uHAyKIu Papases https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
18 Buxpesoe anexkrpuueckoe noiie. Toku Oyko https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
19 O/1C MHAYKIUU B IBHKYIIUXCS TPOBOTHIKAX https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
20 Permenwe 3anau https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
21 Ipasuino Jlenmna https://m.edsoo.ru/7f41bf72
22 WNunyxtuBHOCTh. KaTylka MHAYKTUBHOCTH B LIEITH bubnnorexa [JOK
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IMOCTOSAHHOI'O TOKa

https://m.edsoo.ru/7f41bf72

bubaunorexa [JOK
23 Senenne camonuaykiun. IJ1C caMOMHIYKIIAH https://m.edsoo.ru/7f41bf72
5 Bbubnnorexa [JOK
HEepIysi MArHUTHOT'O TIOJISt KATYIIKH C TOKOM.
24 5 https://m.edso0.ru/7f41bf72
JIEKTPOMArHUTHOE MOJIe
bubaunorexa [JOK
25 Pemenue 3agau https://m.edsoo.ru/7f41bf72
. Bubmmorexa [IOK
O06o0011eH1e U cucTeMaTU3alys 3HaHU| 10 TeMe
26 "y " https://m.eds00.ru/7f41bf72
JIEKTPOIUHAMHKA
bubanoreka [TOK
27 KontposbHas pabota mo teme "IIeKTpoJuHaMUKa" https://m.edsoo.ru/7f41bf72
Konebarenbhas cuctema. CBOOOIHBIC KOJICOAHUS. Eubmzorexa LIOK
28 I https://m.edsoo.ru/7f41bf72
apMOHWYECKHe KoJeOaHus
K bubaroreka [TOK
WHEMAaTHYECKOE U JMHAMHYCCKOE OIUCAHKE
29 y https://m.edso0.ru/7f41bf72
KOJIeOATEbHBIX JIBIKEHUI
OHepreTuyecKkoe onrcaHue. BIBoJ THHAMUYIECKOTO Bubnuorexa [IOK
30 ONMUCaHMsI TADMOHUYECKUX KOJIEOAHMI 13 UX https://m.edsoo.ru/7f41bf72
SHEPreTHUECKOTO U KHHEMATHYECKOTO OMUCAHMUS
bubnnorexa [IOK
31 Ammuntyna u pasa koneOanuii https://m.eds00.ru/7f41bf72
Ilepuon u wacrota koebanuii. [leprox Mamex Bu6mmorexa [IOK
32 CcBOOOIHBIX KOJI€OaHUI MaTeEMaTHYECKOIO0 MasTHUKA. https://m.edsoo.ru/7f41bf72
[epuon cBOGOAHBIX KOJIEOAHHH TPY)KUHHOTO
MasiTHHKa
33 3aryxaromue KonedaHusi. BeiHyXkIeHHbIe KoJeOaHusl. bubanoreka [JOK

Pe3onanc
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https://m.edsoo.ru/7f41bf72

bubaunorexa [JOK
34 ABTOKOIE0aHHSA https://m.edsoo.ru/7f41bf72
Bbubnnorexa [JOK
35 Perrenue 3amau https://m.edsoo.ru/7f41bf72
Ypok-koHpepenius "MexaHnueckie KoueOaHus B Eubmrorexa [IOK
36 " https://m.edsoo.ru/7f41bf72
MY3BIKAJIbHBIX HTHCTPYMEHTAX
. Bubmmorexa [IOK
O06o0011eH1e U cucTeMaTU3alys 3HaHU| 10 TeMe
37 " " https://m.edso0.ru/7f41bf72
MexaHuueckue KojaeOaHust
OnexTpoMarauTHBIE KoJeOanmst. KonebaTempHbIN Eubmrorexa [TOK
38 https://m.eds00.ru/7f41bf72
KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTY/IBI 3apsiia bubnuorexa [TOK
39 KOHJIEHCATOpa C aMILTUTY I0M CHIIbI TOKA B https://m.edsoo.ru/7f41bf72
KOJIe0aTeIbHOM KOHTYpE
3 bubnnorexa [IOK
AKOH COXpPaHCHUA SHCPIUU B UACATIbHOM
40 https://m.edso0.ru/7f41bf72
KoJIebaTenbHOM KOHTYpe
bubaroreka [TOK
3aryxaroIue 3IeKTPOMArHUTHBIC KOJICOAHHS.
41 B https://m.edso0.ru/7f41bf72
BIHYX/ICHHBIE 2JIEKTPOMATHUTHBIE KOJIeOaHUsI
n . bubnnorexa [IOK
€pEeMEHHBIH TOK. Pe3ucTop 1 KOHJIEHCATOp B LETH
42 https://m.eds00.ru/7f41bf72
MIEPEMEHHOTO TOKa
bubnuoreka [IOK
43 Kary1iika uHyKTHBHOCTH B I[ETH IEPEMEHHOT0 TOKa https://m.edso00.ru/7f41bf72
. Bbubaunorexa [JOK
3akon OMa JUIs JIEKTPHUYECKO# [[eNH TIEPEMEHHOTO
44 https://m.edso0.ru/7f41bf72

TOKa
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MOoIHOCTb NEPEMEHHOIO TOKA. AMIITUTYJHOE U

bubaunorexa [JOK

45 y https://m.edso0.ru/7f41bf72
JICUCTBYIOIIIEE 3HAUYCHUE CUIIbI TOKA U HAMPSHKECHHS
bubaunorexa [JOK
46 Pe3onanc B aneKTpUUecKoil memu https://m.edso00.ru/7f41bf72
Bbubnnorexa [JOK
47 Pemenne 3anaq https://m.edsoo.ru/7f41bf72
. bubanoreka [JOK
Uneansubrif Tpancopmarop. [IponsBoacTso,
48 pancgop p- =P o https://m.edsoo.ru/7f41bf72
nepeaaya v moTpeOJICHHE DICKTPHICCKON SHEPTHH
DKOJIOTUYECKHE PUCKU IIPU IPOU3BOJICTBE Bubmmorexa [IOK
49 anekTposHeprun. Kynbrypa ucrnonab3oBaHus https://m.edsoo.ru/7f41bf72
ANEKTPOIHEPTUH B TIOBCEHEBHOMN JKH3HU
bubanorexa [TOK
50 Pemenne 3anaq https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
51 Perenue 3anaq https://m.edsoo.ru/7f41bf72
. bubnnorexa [IOK
O0o0011IeHrEe U CHCTeMAaTH3alKsl 3HAHUH 110 TeME
52 " " https://m.edso0o.ru/7f41bf72
JICKTPOMArHUTHBIE KOJICOAHHSI
bubarorexa [TOK
MexaHnU4eCKHe BOJIHbI. XapaKTepPUCTHKU
53 https://m.eds00.ru/7f41bf72
MEXaHUYECKUX BOJH
Bbubnuoreka [IOK
54 CBolicTBa MEXaHUYECKUX BOJTH https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
55 3ByK. XapaKTepiCTHKH 3ByKa https://m.edso0.ru/7f41bf72
Bbubaunorexa [TOK
Wudpaseyk u yiprpassyk. lllyMoBoe 3arps3HeHue
56 bpasayk u ynstpaseyx. lly P https://m.eds00.ru/7f41bf72

OKpYXarolieu cpenbl
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bubaunorexa [JOK

57 Pemenne 3anaq https://m.edsoo.ru/7f41bf72
3 bubaunorexa [JOK
JICKTPOMAarHUTHBIC BOJHEI. M3myucHue
58 https://m.edso0.ru/7f41bf72
JJIEKTPOMATHUTHBIX BOJIH
5 . Bbubnnorexa [JOK
HEeprusi AJIEKTPOMAarHUTHbIX BoaH. CBolcTBa
59 https://m.eds00.ru/7f41bf72
JNEKTPOMATHUTHBIX BOJIH
I bubanoreka [JOK
KaJjia 3JICKTPOMAarHUTHBIX BOJH. [[puMeHeHne
60 https://m.eds00.ru/7f41bf72
3JICKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
IIpuHIMIBI PaIUOCBSI3U U TEIEBUACHHUS. bubanoreka [JOK
61 Paguonokaius. DIeKTPOMAarHUTHOE 3arpsi3HEHHE https://m.edsoo.ru/7f41bf72
OKpYXaIOLIeH cpe/ibl
KonTponbnas pabora o teme "Kosebanust u BoJiHbI". Eubmrorexa ITOK
62 I https://m.edso0.ru/7f41bf72
POMEXYTOUYHAsI KOHTPOJIbHAS paboTa.
C N bubaroreka [TOK
BeT. 3aKOH MPSIMOJIMHEHHOTO PacpOCTpaHEeHHsI
63 https://m.eds00.ru/7f41bf72
cBeTa
p bubnnorexa [IOK
CIICHKE 3a/]a4 Ha IPUMEHCHHE 3aKOHA
64 g https://m.edso0.ru/7f41bf72
MPSIMOJIMHEHHOTO PAacIIPOCTPAHECHUS CBETa
Otpaxenue cBeta. [Tmockoe 3epkano. Chepraeckoe Eubmrorexa [TOK
65 https://m.eds00.ru/7f41bf72
3epKajo
IIpenomnenne cBeta. AGCOIOTHBIN U OTHOCUTEILHBII bubamoreka [JOK
66 MoKasaTesb npesoMiienus. I1oHoe BHyTpeHHEE https://m.edsoo.ru/7f41bf72
oTtpaxeHue. [IpenenbHbIi yroil IOJHOTO BHYTPEHHETO
OTPasKEHHS
p bubnuoreka [IOK
eIlICHHE 3a]]a9 Ha IPUMEHEHHE 3aKOHOB OTPaXCHUS
67 https://m.eds00.ru/7f41bf72
U TIPEIIOMJICHHUS CBETa
68 Xon nyueit B npusme. Jucnepcus ceeta. CI0KHBIH bubimorexa IIOK
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cocras Oenoro cBerta. Llser

https://m.edsoo.ru/7f41bf72

JIMH3EI. q)OKYCHOG pacCTosIHUE U ONITUYCCKAs CUJia

bubaunorexa [JOK

69 https://m.edso0.ru/7f41bf72
JIMH3BI
N N Bbubnnorexa [JOK
OCTpPOCHHE M300paKEHUH B IMH3aX U UX CHCTEMaX.
70 v https://m.edso0.ru/7f41bf72
BEITMUCHUE JTHH3BI
Pemenne 3ama4 Ha mocTpoeHNe W300paKeHUH, Eubmzotexa IIOK
71 https://m.edso0.ru/7f41bf72
MOJTYYaEMBIX C TIOMOIIBIO JIHH3
bubanorexa [JOK
72 I'11a3 kak onTHyecKas CUCTEMA https://m.edsoo.ru/7f41bf72
bubanoreka [TOK
Permmenue 3amaq. [peaensl IPUMEHAMOCTH
73 . https://m.edso0.ru/7f41bf72
TEOMETPHIECKOM ONITHKH
bubanoreka [JOK
74 CKOpOCTh CBETA U METOJIBI €€ H3MEPEHHS https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
75 Jucnepcus cBeta https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
76 Wnrepdepennus ceera https://m.edsoo.ru/7f41bf72
K bubaroreka [TOK
OTEPEHTHBIE HCTOYHHUKH. Y CITOBHS HAOJIIOIEHUS
7 https://m.eds00.ru/7f41bf72
MaKCHMYMOB 1 MUHHMYMOB
Bbubnuoreka [IOK
78 Pemenue 3anaq https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
79 lpumenenne naTephepensm https://m.edsoo.ru/7f41bf72
80 Judpaxkius cBera bubnnorexa [JOK
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Judpakunonnas pemérka. Y cioBrue HaOIIOICHUS

bubaunorexa [JOK

81 https://m.edso0.ru/7f41bf72
TJIaBHBIX MAKCHMYMOB
Bbubnnorexa [JOK
82 Perrenue 3amau https://m.edsoo.ru/7f41bf72
bubaunorexa [JOK
83 ITonepeuHocts cBeTOBBIX BOJH. [lonpuzanus ceera https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
84 Pemienue 3amau https://m.edsoo.ru/7f41bf72
bubanoreka [TOK
85 CBeTOBBIE SBJIEHUS B IPUPO/IE https://m.edso0.ru/7f41bf72
. bubanoreka [JOK
O6o0011eHre U crucTeMaTU3alys 3HaHU| 10 TeMe
86 "0 " https://m.eds00.ru/7f41bf72
MITHKA
bubaroreka [TOK
87 KouTtposnbras paborta mo Teme «OnTrKay https://m.edsoo.ru/7f41bf72
I'paHUIBI MPUMEHUMOCTH KIaCCHYECKON MEXaHUKH. Bubnuorexa [IOK
88 3aKOHBI DJIEKTPOAMHAMUKHI U TIPHHIIHIT https://m.edsoo.ru/7f41bf72
OTHOCHUTEIILHOCTH
bubnnorexa [IOK
89 ITocTynaTel CrieIMaabHON TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41bf72
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ. bubamoreka [JOK
90 [IpeobpazoBanus JlopeHna. Y ciaoBre NPUUMHHOCTH. https://m.edsoo.ru/7f41bf72
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKpPAIIECHHE JTHHBI
91 OHeprust ¥ UMITYJIEC PEIATUBUCTCKOMN YaCTHIIBI bu6mmorexa IIOK
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CBsI3b MaccCHI ¢ SHGPFHCﬁ 1 UMITYJIbCOM

bubaunorexa [JOK

92 . https://m.edsoo.ru/7f41bf72
PEIATUBUCTCKOM YaCTHUIIBI. DHEPTUS TTOKOS
Bbubnnorexa [JOK
93 PaBHOBECHOE TEIIIOBOE M3ITyUCHHE https://m.edsoo.ru/7f41bf72
bubaunorexa [JOK
94 3axoH cMernienns Buna https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
95 ['unoreza M. ITimanka o xBantax. @OTOHEI https://m.edsoo.ru/7f41bf72
bubanoreka [TOK
96 DHeprus ¥ UMITYJIbC POoTOHA https://m.edso0.ru/7f41bf72
Dotoaddext. Onbiter A. I'. CrosneroBa. 3aKoHbBI bubmotexa OK
97 https://m.edsoo.ru/7f41bf72
dhoroaddekra
YpaBraenue DiiHmrTeiHa s porodddekra. "KpacHas bubmorexa LIOK
98 " https://m.edso0o.ru/7f41bf72
rparuma” gorordpdexra
bubnnorexa [IOK
99 Hasnenwne cera. OnpiTel I1. H. Jlebenena https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
100 BoHOBBIE CBOHCTBA YaCTHIL https://m.edso0.ru/7f41bf72
Bouans ne bpoiua. Jlnuna BonHs! ae bpoins u Bu6mmorexa [IOK
101 pasMepbl 00JIACTH JIOKaIM3a|K JIBUKYIIEHCS https://m.edsoo.ru/7f41bf72
YaCTHUI[BI
Bbubaunorexa [JOK
102 Kopnycky/sspHO-BOJHOBOM JTyain3m https://m.edsoo.ru/7f41bf72
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bubaunorexa [JOK

103 Judpakius 31eKTPOHOB HA KPUCTAILIAX https://m.edsoo.ru/7f41bf72
. bubnmuorexa [TOK
Crierudrika nu3mepenuit B Mukpomupe. COOTHOIIICHHS
104 i N https://m.edsoo.ru/7f41bf72
HeomnpeaenénHocrel 'elizendepra
Bbubnnorexa [JOK
105 Pemenue rpaduyeckux 3amaq https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
106 Perienne pacyéTHpIX 3a/1a4 https://m.edsoo.ru/7f41bf72
KonTtpompHas padora mo remam: "OcHoBel CTO", Eubmrorexa IIOK
107 R N " https://m.edsoo.ru/7f41bf72
KoprryckynsapHO-BOTHOBOU Ayaliu3M
0 bubanoreka [JOK
MBITHI TIO UCCIICIOBAHUIO CTPOCHUS aTOMa.
108 https://m.edsoo.ru/7f41bf72
[TnanerapHas mozens aroma Pesepdopaa
bubnnorexa [IOK
109 Mocrynatst Bopa https://m.edsoo.ru/7f41bf72
Bunpl ciektpoB. CekTp ypoBHEH SHEPTHH aTOMa bubmorexa LIOK
110 https://m.edsoo.ru/7f41bf72
BOJIOpOJIA
bubnnorexa [IOK
111 CHoHTaHHOE U BBIHYKJIEHHOE U3JIy4YE€HHUE CBETA https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
112 Jlazep https://m.edso0.ru/7f41bf72
Hyxnonnas monens sinpa I'efizen6epra-lBanenko. Bu6mmorexa [IOK
113 3apsi ¥ MacCOBOE YUCIIO sapa. M30TombI. https://m.edso0.ru/7f41bf72
PannoakTHBHOCTD
3 N Bubmorexa [IOK
114 AKOH paIoaKTUBHOTO pacmnana. CBoiicTBa

HOHU3UPYIOLICTO U3TYYCHUS. Bnusaue

https://m.edsoo.ru/7f41bf72
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PaZMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBL.
Jo3umerpus

OHeprusi CBA3U HyKJIOHOB B siipe. SlepHble CHITBI.
Jedext maccol sinpa. SnepHeie peakimn. SnepHole

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

115 peaxTopsl. [IpobieMs! yIpaBIsieMOro TEpMOSIEPHOTO
CUHTE3a. DKOJIOTHUCCKUE ACTICKTHI Pa3BUTHUS SIICPHOM
SHEPTeTUKU
MeTomp! perucTpaiy U HCCIeJOBaHUL Bbubnnorexa [JOK
JJIEMEHTAPHBIX yacTull. DyHIaMeHTaTbHbIC https://m.edsoo.ru/7f41bf72
116 B3auUMOJeicTBUs. bapuoHbl, ME30OHBI U JICITOHBL.
[IpencraBnenne o CtannapTHoi Monenu. Kpapk-
TJIFOOHHAS MOJICTIb aJJPOHOB
®uzuka 3a npeaenamu CtannapTHoi Mmojenu. TémHas bubamorexa [TOK
117 Mmarepus ¥ TéMHast dHeprus. EquHcTBO (husnueckoi https://m.edsoo.ru/7f41bf72
KapTHHBI MUPa
bubaroreka [TOK
118 DTarnbl pa3BUTUA aCTPOHOMUHU. 3HAYEHHE ACTPOHOMUH https://m.edso0.ru/7f41bf72
[TpuMeHNMOCTh 3aKOHOB (PU3MKH JUIsl OOBSICHEHUS Bubnuorexa [IOK
119 MPUPOJIBI KOCMHYECKUX 00BEKTOB. METO IbI https://m.edsoo.ru/7f41bf72
aCTPOHOMMUECKHUX UCCIIEIOBAHUN
C bubaroreka [TOK
OBPEMEHHEIC ONITUYECKHE TEIECKOITBI,
120 https://m.edsoo.ru/7f41bf72
PaIuOTENeCKOIIBI, BHEATMOC(EepHAast aCTPOHOMHUS
.. .. bubnnorexa [IOK
Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI,
121 https://m.edsoo.ru/7f41bf72
IUTAHETHI, KX BUIUMOC IBH)KCHUEC
Bbubaunorexa [IOK
Comnneynas cucrema. Cosaie. ComHeuHas
122 . https://m.edsoo.ru/7f41bf72
aKTUBHOCTb. VcToununk suepruu ConHIA U 3BE3]T
3p8 bubanoreka [JOK
BE3/IBI, X OCHOBHBIC XapaKTEPUCTHKH. Jlnarpamma
123 " , " https://m.edsoo.ru/7f41bf72
CIICKTPAIbHBIN KJIaCC — CBETHMOCTD
124 3Be3 bl TVIABHOI MMOCIEN0BATEILHOCTH Bbubaunorexa [TOK
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Buytpennee crpoenue 38¢31. CoBpeMeHHbIE

bubaunorexa [JOK

125 MPE/ICTABIICHUS O IIPOUCXOKACHUH U SBOJIOLUH https://m.edsoo.ru/7f41bf72
ConHua u 3B€37. DTaIlbl )KU3HU 3BE3]
Mieunsiii I1yte — Hama I'anaktuka. THIbI ralakTuk. bubmorexa HOK
126 Ui https://m.edsoo.ru/7f41bf72
EpHBIE IBIPHI B SPaX TalaKTHK
Bcenennas. Pacimpenue Beenennoii. 3akon Xa0o06a. Bubmorexa LIOK
127 T https://m.edsoo.ru/7f41bf72
eopus bonemmoro B3peiBa. PenmnkroBoe n3myuenne
bubanorexka [JOK
128 MacmirabHas cTpykTypa Beenennoii. MeTaranaktuka https://m.edsoo.ru/7f41bf72
bubanorexka [JOK
129 Hepeménnsie mpoO1eMbl acTpOHOMUH https://m.edso00.ru/7f41bf72
®uznyeckuil npakTukyM 1o teme "MccnenoBanue Bubmmorexa [IOK
MarHUTHOTO OISl TOCTOSIHHBIX MArHUTOB" MK https://m.edsoo.ru/7f41bf72
130 "HccnenoBanue cBOMCTB heppoMarHeTHKOB" HITH
"UccaemoBanne AeHCTBUSA MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TokoMm"
®uznyeckuil NpakTUKyM 1o teme "M3mepenue cuibl Bubmmorexa [IOK
131 Awmrnepa" niu "VM3ydeHue 3aBUCUMOCTHU CUIIBI AMIiepa https://m.edsoo.ru/7f41bf72
ot cuisl Toka" uin "OnpeneneHne MarHUTHOM
MHAYKIMHA Ha OCHOBE M3MEPEHMS CHIIBI Amrepa"
Odusnueckuil mpakTukyM no teme "HccnenoBanue bubnnorexa [JOK
132 SIBIICHHS DJICKTPOMArHUTHOW WHIYKIMH" HIIH https://m.edsoo.ru/7f41bf72
"OnpeneneHye UHIYKIMA BUXPEBOIO MATHUTHOTO
oy
Odusnueckuil mpakTukyM no teme "HccnenoBanue bubnnorexa [JOK
133 siBIIeHus camMouHaykiun" win "COoopka MoIenu https://m.edsoo.ru/7f41bf72
3JIEKTPOMAarHUTHOTO reHeparTopa”
134 Om3nueckuil MpakTUKyM 1o teme "Mzmepenue bubnnorexa [JOK
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nepro/sia cBOOOJHBIX KOJIEOaHUH HUTSHOTO U
HpPY>KUHHOTO MasTHUKOB"

https://m.edsoo.ru/7f41bf72

Omnueckuii mpakTukyM 1o teme "IIpeodpasoBanue

Bbubnnorexa [JOK

135 SHEpIHH B NPYSKHHHOM MasTHIKE" https://m.edsoo.ru/7f41bf72
Odusnueckuil mpakTukyM no teme "MccnenoBanue bubanorexa [JOK
MEPEMEHHOTO TOKA Yepe3 MOCIIeJOBATEIILHO https://m.edsoo.ru/7f41bf72

136 COEMHEHHBIC KOHECHCATOP, KaTyLIKy U pe3uctop"”

w "HccnenoBanue paboThl HICTOYHUKOB CBETA B
LENH NEPEMEHHOTO TOKa"
DusnuecKkuil MpakTUKyM 1o teme "N3yyenne bubmorexa HOK

187 [apaMeTPOB 3BYKOBOI BOJIHBI" https://m.edsoo.ru/7f41bf72
®uznyeckuil NpakTukyM 1o teme "M3mepenue Bubmmorexa [IOK

138 nokasatesst npesiomieHus crekna” win "Iloxyuenne https://m.edsoo.ru/7f41bf72
M300pakeHMS B CUCTEME U3 IJIOCKOTO 3epKajia U
JIUH3B"
®uznyeckuil npakTukyM 1o teme "MccnenoBanue Bubmmorexa [IOK
3aBUCUMOCTH )OKYCHOI'O PACCTOSHUSA OT BEILLIECTBA https://m.edsoo.ru/7f41bf72

139 yenorep
(1a mpumepe xxuakux uH3)" wim "U3Mepenue
(hOKYCHOTO paccTOSHHS PACCENBAIOIINX JIMH3"
dusnueckuil mpakTukyMm no teme "HaOmroneHue Eubmrorexa [TOK

140 " https://m.edsoo.ru/7f41bf72
Judpakiuy, HHTepGEepeHIIUY U MOIAPHU3ALIUN CBETa
®uznyeckuil NpakTukyM 1o teme "OmnpeneneHue Bubmmorexa [IOK

141 HUMITYJIECA M SHEPTUH PESITHBHCTCKUX YacTHI] (110 https://m.edsoo.ru/7f41bf72
(hotorpadusaM TPEeKOB 3apsHKEHHBIX YaCTHI] B
MarHuTHOM 1oJje)"

Ousnueckuil mpakTUKyM 1o teme "M3mepenue bubnnorexa [JOK

142 nocrosgsHHoi I1inaHka Ha OCHOBE HCCIIEIOBAHUS https://m.edsoo.ru/7f41bf72
dboTordpdexra" wim "VccnenoBanre 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOANO OT HANPSDKEHHS "

143 Odusnueckuil mpakTukym no teme "Hccnenosanue bubnnorexa [JOK

CIICKTpa pa3peiKCHHOTO aTOMApHOI'0 BOAOPOJa 1
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M3MepeHue nocTosiHHol Punoepra”

https://m.edsoo.ru/7f41bf72

Odusnueckuil mpakTukyM no teme "VccnenoBanue
paaroakTUBHOTO (DOHA C UCIOIB30BaHUEM

bubaunorexa [JOK
https://m.edsoo.ru/7f41bf72

144 K "
nmosumMetpa" win "M3ydeHne noriomeHus oera-
YaCTHI] aTFOMUHHEM "
®uznueckuii npakTHKyM 1o Teme "Habnronenuns bubnnorexa [JOK
3BE3HOrO HEOA HEBOOPYKEHHBIM TJIA30M C https://m.edso0.ru/7f41bf72
HCIIOJIb30BAHUEM KOMITBIOTCPHBIX TPUIIOKCHUH st
145 OTIpeNIeNIeHUs TOJIOKEHHSI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE c0o3Be3ust CeBepHOTO
TONyIIapys U sipkue 3B&30b1" win "HabmroneHus B
Teneckon JIyHbI, IIaHeT, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHHH"
O06o0meHre 1 cucTeMaTH3aus 3HaHui. Poib pusukn bubanorexa [TOK
146 Y aCTPOHOMHH B 9KOHOMUYECKOU, TEXHOJIOTUIECKOH, https://m.edsoo.ru/7f41bf72
COLIMAIEHOW M 3THUYECKON cepax AeITeTbHOCTH
YeJ0BeKa
O0001eHre U cucTeMaTr3anus 3Haunil. Pois 1 MecTo bubaroreka [JOK
147 (hU3MKK U ACTPOHOMHHU B COBPEMEHHOM HAy4HOMH https://m.edsoo.ru/7f41bf72
KapTHHE MHpa
O6o01IeHne u cucTeMaru3anus 3HaHui. Poib bubaunoreka [JOK
(usnueckoit Teopur B POPMUPOBAHUI https://m.edsoo.ru/7f41bf72
148 MPEJCTaBICHUH O (PU3NUECKON KapTHHE MUPA, MECTO
(hm3nvecKoil KapTHHEI MUpPA B OOIIEM PSITY
COBPEMCHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTaBICHUI
0 IIpHUPOJIC
O0600111eHNE U CHCTEMATH3ALMS 3HAHWI 110 TEME Bubmnorexa LIOK
149 - " https://m.eds00.ru/7f41bf72
HHEMaTHKA
O00011IeHEe U CUCTEMATH3ALMS 3HAHUI 110 TEME Bubmiorexa [IOK
150 - " https://m.edsoo.ru/7f41bf72
MHEMAaTHKA
151 O060011IeHNEe U CHCTeMAaTHU3alHsl 3HAHUH 110 TEME Bbubmuoreka [IOK
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" lnHamuka"

https://m.edsoo.ru/7f41bf72

O0001IeHNEe U CUCTEMATU3ALMS 3HAHUMN 110 TEME

bubaunorexa [JOK

152 e " https://m.edsoo.ru/7f41bf72
TaTHKa TBEPJOTO Teia
. Bbubamoreka [JOK
O060011IeHIE U CHCTEMATH3ALMs 3HAHWI 110 TEME
153 " " https://m.edsoo.ru/7f41bf72
aKOHBI COXPAHECHHUS B MEXaHUKE
O00011IeHNE U CHCTEMATH3ALMs 3HAHWI 110 TEME Bubanorexa LIOK
154 "0 y " https://m.edsoo.ru/7f41bf72
CHOBBI MOHeKyHﬂpHO-KI/IHeTI/I‘ICCKOH TeOpI/II/I
. Bubmmorexa [IOK
O00011IeHNE U CUCTEMATH3aLMs 3HAHUM 110 TEME
155 - " https://m.edsoo.ru/7f41bf72
epMojinHaMuKa. TerIoBble MaIIUHbI
O06001IeHNE U cCUCTEMATH3AIMs 3HAHNI 110 TEME bubanoreka [TOK
156 " ArperaTHbie COCTOsTHHS BerecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
nepexopr"
. Bubmmorexa [IOK
O06001LEHNE U CUCTEMATU3aLMsl 3HAHUN 110 TEME
157 " " https://m.edsoo.ru/7f41bf72
JIEKTPUUECKOE MOJIe
. bubnnorexa [IOK
O000111IeHNE U CHCTEMATH3ALMS 3HAHUM 110 TEME
158 "I y N https://m.edso0.ru/7f41bf72
OCTOSAHHBIN SHCKTpI/I‘IeCKI/II/I TOK
. Bubmmorexa [IOK
O000111IeHNE U CUCTEMATH3ALM 3HAHUM 110 TEME
159 - " https://m.edsoo.ru/7f41bf72
OKH B Pa3JIMuHbBIX Cpe/lax
. bubnnorexa [IOK
O06001LeHNE U CUCTEMATU3alMs 3HAHUN 110 TEME
160 "™ " https://m.edsoo.ru/7f41bf72
arHUTHOE T0JIe
PesepBHbIit ypok. O000IIEHHE U CUCTEMAaTH3AIIHS bubnnorexa HOK
161 . " " https://m.edsoo.ru/7f41bf72
3HAaHUU 110 TCMEC QHCKTpOMaFHI/ITHaH I/IHIIyKLII/Iﬂ
PezepBHbIit ypok. O000IIEeHNE 1 cUCTEMaTH3AIMS bubmorexa HOK
162 https://m.edsoo.ru/7f41bf72

3HaHM# 10 TeMe "MexaHuueckue Kojieoanus"
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PeseprubIit ypok. O000ImIEeHNE U CHCTEMAaTH3AIU

bubaunorexa [JOK

163 . ; " 1 https://m.edsoo.ru/7f41bf72
3HaHHUH 110 TeMe "DIEKTPOMAarHUTHBIE KOJIEOaHUs
PesepBHblit ypok. O6001eHe U cUCTeMaTU3alUs bubnunorexa [JOK

164 3HaHUH 110 TeMe "MexaHn4ecKue u 1 https://m.edsoo.ru/7f41bf72
3JIeKTPOMarHUTHBIE BOJHBI"
PesepHblit ypok. O600IIeHNE U CHCTEMAaTHU3aIINS Bubmorexa [IOK

165 . ; . 1 https://m.edsoo.ru/7f41bf72
3HaHui 1o Teme "OnTuka
PeseprabIit ypok. O000IIEHNE U CHCTEMAaTH3AIU Eubmrorexa IIOK

166 y " " 1 https://m.edsoo.ru/7f41bf72
3Hauui o reme "OcuHoBbl CTO
PezepBHblil ypok. O6001IEHHE U CHCTEMAaTH3AIH bubnunorexa [JOK

167 3HaHui mo TeMe "KopmycKynspHO-BOJTHOBOM 1 https://m.edsoo.ru/7f41bf72
nyanusm".

o Bubmmorexa [IOK

PezepsHbIit ypok. O000mIEeHNE 1 cHCTEMaTH3aIHs

168 prHpT YO " 1 https://m.edso0.ru/7f41bf72
3HaHuH 10 Teme "Pu3nka aroma
PesepBHblit ypok. O6001meHe 1 cuCTeMaTH3aIUs Bubnuorexa IIOK

169 3HaHWH 110 TeMe "DH3KMKa aTOMHOTO sIpa U 1 https://m.edsoo.ru/7f41bf72
3JIeMEHTapHbIX YacTul'". VITorosass KOHTpOIbHAS
pabota
PesepHbIit ypok. O000IIEHNE U CHCTEMAaTHU3AIINS bubmuorexa LIOK

170 . " " 1 https://m.edsoo.ru/7f41bf72
3HaHUi 10 TeMe "DIeMEeHTHI aCTPOPHU3UKH

OBUIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 170 16
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YYEBHO-METOJINYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI'O
NPOIECCA

OBS3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIVISI YUEHUKA

o Ousuka. Konebanus m Bomubl, 11 kmacc/ Msakumes I'.51., CunskoB A.3., OOmecTBo ¢
OTPAaHWYEHHOW OTBETCTBEHHOCThIO «J/IPODAy»; AxumonepHoe obmectBo «M3marenbcTBo
«ITpocBemenune»

o dusuka. Mexanuka, 10 kmacc/ Mskumes I'.5., CunsakoB A.3., OOIIECTBO ¢ OrpaHUYCHHOMR
OTBETCTBEHHOCThIO «/[PODAY; Axumonepnoe obOmiectBo «M3narenscTtBo «lIpocBemenue»
» Ousuka. MonekymsipHas ¢usnka. TepmoguHamuka, 10 kmace/ Mskumes [.5., CunsikoB A.3.,
OOmiecTBO ¢ OTrpaHUYEHHOH OTBETCTBEHHOCThIO «J/IPODA»; AxkmuoHepHoe 001IeCTBO
«31aTeNbCTBO «ITpocgernienue»
» Gusuka. Ontuka. KBantoBas ¢usmka, 11 kmacc/ Mskumes I'.5., CunskoB A.3., O0mecTBo ¢
OTPAaHWYCHHOW OTBETCTBEHHOCThIO «J/IPODAY»; AxmmoHepHoe obmiectBo «M3marenbcTBo
«ITpocBerenune»

o @usuka. DnekrpoauHamuka, 10-11 kmaccel/ Mskumes I'.5., CunskoB A.3., OOmecTBo ¢
OTPAaHUYEHHON OTBETCTBEHHOCTBIO «JIPODAY»; AkmuoHepHoe o060mecTBo «M3marenbcTBo
«IIpocBerenune»

METOJUYECKHUE MATEPHAJIBI 1JI5S1 YUUTEJISA

bubmuorexa [JOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubanoreka HOK






