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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE CpeaHero ooOiiero oOpa3zoBaHus
pa3paboTaHa Ha OCHOBE IOJIO)KEHMM W TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOHM o0Opa3zoBaTeabHON mporpaMmbl, mpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ ydetoM deaepaibHOi paboueit mporpammbl BocnuTanus u Konnenmuu
npenojaBanus yueOHoro npenmera «dusuka» B 00pazoBaTeIbHBIX OpraHU3alUIX
Poccuiickoit  ®enepanyu, — peaqu3yIOIIMX  OCHOBHBIE  00Opa3oBaTelIbHBIC
IPOrpaMMBI.

[Tporpamma no ¢usmke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO NOCIIEI0BATEIBHOCTh U3YUEHHUSI TEM U Pa3JIeJioB
y4eOHOro mpeaMeTa ¢ y4eTOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTUKA Y4eOHOro IIpoliecca, BO3PACTHBIX OCOOEHHOCTEH  0Oydaromuxcs.
[Iporpamma 1o ¢Qu3uke AacT NPEACTABICHHE O MLENsIX, COAEpPKAHWU, OOIIen
CTparerud OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpPEIACTBAMU
y4ueOHoro npeamera «Pu3nka» Ha yriyoJICHHOM YPOBHE.

N3ydyenne kypca (U3MKH YIIyOJICHHOTO YPOBHS IO3BOJIIET pEaIU30BaTh
3aJ1a4i Npo¢eCCUOHAIbHON OPUEHTALlMH, HAPaBJIECHO HA CO3JIaHUE YCIOBUH 1Jis
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST O00pa3oBaHUs B
OpraHu3alusX Npo(ecCHOHATBHOTO O0pa30BaHUS M0 PAa3JIUYHBIM  (PU3BHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nmnporpamme mno ¢Qusuke omnpenensrorcs IUIAHUPYEMbIE pe3yNbTaThl
OCBOEHHUS Kypca (PU3MKH Ha ypOBHE CpeaHEro olIiero oopa3oBaHus: JUIHOCTHBIC,
MeTanpeAMeTHbIE, MpeaMeTHble (Ha  yriyOieHHoM  ypoBHe). HayuHo-
METOAO0JOTUYECKOM OCHOBOM i pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHbIM U TPEAMETHBIM pE3yJibTaTaM OOYyYalolMXCs, OCBOMBIIUX
nporpaMmy 1o (U3UKE Ha YPOBHE CpeaHero oOmero oOpa3oBaHus Ha
yIiIyOJICHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma no (u3mKe BKIIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3HKM Ha YriayOJCHHOM
YpOBHE, B TOM YHCJIE MPEAMETHbIE PE3YJIbTATHI 110 T0AaM 00y4YEeHHUS;

coziep kanue yueOHoro npeamera «Ou3nkay 1o rojgaM o0ydeHusI.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIA XapakTep W MOXET OBITh
MCIIOJIh30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPaMM.

[Iporpamma no ¢u3KMKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIEeH U
OPEeIOCTaBISET BO3MOXHOCTH JUJISl pealu3alli  Pa3JIMYHBIX METOJAMYECKHX
MOJXOJ0B K TMpenojaBaHui0 (U3UKKH Ha YIIIyOJCHHOM YpPOBHE IMpPH YCJIOBHUU
COXpaHEHHUs1 003aTeNbHOM YacCTH COAepPKAHUSI Kypca.



®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTyHas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc GU3UMKHA — CHCTEMOOOPA3yIOIHi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBICHHWM, HM3ydaeMbIX XUMHUEH, OHMOJIOTHEH,
¢usndeckoit reorpadueir um actpoHommed. Vcmonp30BaHWE W AKTUBHOE
npuMeHeHUEe (U3MYECKUX 3HAHUM ONpENEeIwIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCAa, NOJIyYEHHsI HOBBIX MAaTE€pHUAJIOB C 3aJaHHBIMU CBOMCTBaMH. M3ydeHwue
(¢U3MKH BHOCHUT OCHOBHOM BKJaad B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa 00ydaromierocs, B (popMUpoOBaHNE YMEHUN MPUMEHSATH HAyYHBIN
METO/] TIO3HAHUS [IPH BBIIIOJIHEHUU UMH Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (u3HuKu Ha ypOBHE CpEIHETO OOIIETr0 00pa30BaHuUs MOJIOKEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISIETCSA JIOTUYECKH
3aBEPILICHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/ie]oB (PU3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B COOTBETCTBHM C HEW Marepuan Kypca (QU3NKU
oOBEIMHEH BOKpYr (u3nueckux Teopuil. Bemymmm B Kypce sBisiercs
(opMuUpOBaHUE MPEJICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEILECTBE U
ToJie.

Hoea cymanumapuzayuu. E¢ peanmuzanusi mpearonaracT HCIOJIb30BaHUEC
TYMaHUTapHOTO MOTEHIUana (U3MYECKON HayKH, OCMBICICHHUE CBSA3M Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM oOOWIecTBa, a TaKXke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoesa npuknaonoit nanpasenennocmu. Kypc dpusuku yriay0JeHHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKHX
MPUJIOKEHUN H3YyYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBarOTCs Ha
YpOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3rkonocusayuu peanusyeTcss TOCPEICTBOM BBEIECHUS 3JIEMEHTOB
collepKaHMs, TOCBSIICHHBIX OSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKUA M TEXHOJIOTMM, a TaKxke O0OCYXICHUS
po0JieM palMoOHAIBHOTO IPUPOIOTOIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPOrpamMMbl MO (PU3UKE JOKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTByromero ¢akropa ydeOHoro mporecca. s yriyOGiaeHHOTO
YPOBHS — O3TO CHUCTEMA CAMOCTOSITEIBHOIO YYEHHUYECKOTO JKCIIEPUMEHTA,



BKJIIOUAIOIIETO (PPOHTANBHBIE YYEHHUYECKHE OMbBITHl MpPU H3YYEHUH HOBOTO
MaTepuaia, JjabopaTopHble paboThl U pabOThI MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3auuu (U3MYECKOro TMpakThukyma. B mepBoM ciydae
PaKTUKyM MpoBoAuTcs 160 B KoHie 10 m 11 kimaccoB, aub0 mocsie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiIaccoB. Bropoit cmoco6 — 3710
UHTETpalus paboT MpakTUKymMa B CHUCTEMY JaObOpaTOpHBIX paboT, KOTOpHIE
IPOBOJISATCA B Mpolecce u3ydeHus: pasnena (tembl). [Ipu stom mox paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEeIOBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBO/JICTBY CBEPHYTOTr0, 0000I1IEHHOTO BUAa 0€3 MONIaroBo MHCTPYKIIUH.

B nmporpamme mo @u3sMke cuUCTeMa YYEHHUYECKOTO DKCIIEPUMEHTA,
1a00paTOpHBIX padOT W MPaKTHKyMa MpeACTaBieHAa €AUHBIM mepeuyHeM. Bridop
TEMATUKHU JJI1 3TUX BHJIOB YUECHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
YYaCTHHUKaMU 00pa30BaTEIbHOTO MpoIecca UCXO0Is U3 OCOOEHHOCTEN MOYypOYHOTrO
IJIAHUPOBAHMSI W OCHalleHua KabOuHera ¢usuku. [lpm 3TOM oOecneunBaercs
OBJIAJICHHE OOYyYalOUIMMHUCS YMEHUSMU MPOBOAUTH MpSMbIE KM KOCBEHHbIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DPU3MUECKUX BEJIWYMH U IMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bosbiioe BHUMaHUE yIENSETCs PeIICHUIO pACYCTHBIX U KaYE€CTBEHHBIX 3a/ad.
IIpu 3TOM JI pacYETHBIX 3a/1a4 IIPUOPUTETOM SIBIISIFOTCS 33]1a4M C SBHO 3aJaHHOU
U HESIBHO 33JJaHHOW (PU3MUECKON MOJEIbIO, MO3BOJISIONINE IPUMEHSATh U3yUEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KAaK M3 OJHOIO pas3fesa Kypca, TaKk U HHTETPUPYS
NIPUMEHEHUE 3HAaHWKW W3 pasHbIX pasgenoB. sl  KadyecTBEHHBIX — 3aaad
MIPUOPUTETOM SBJISIIOTCA 3aJaHusA Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUs
bu3nuecKux SBICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyromre BhIOopa
(puznyeckoil MoaeNnu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUs JOJKEH U3y4aThbCs B YCIOBUSIX
npenMeTHoro kaOuHera. B kaOuHere GU3MKHA JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHUE MJIi BBIINOJHEHHUS YKa3aHHBIX B IpOrpaMMe [0
(u3NKEe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYA0BAHHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBUH C
OPUHLIMIIOM MHUHUMAJIbHON JOCTATOYHOCTH UM  OOECHEYMBAET IOCTAHOBKY
MEPEYUCIICHHbIX B TMporpaMMe Mo (U3MKe KIIOUEBbIX JIEMOHCTpauuil is
HCCIEOBAHMUS  M3y4YaeMbIX  SBJIEHHA M  IPOLECCOB, HOMIIMPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX paldoT
(GopMupyeTcss B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacucre



OJTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKue KOMILIEKTHI
71a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX TabopaTopuil.

OCHOBHBIMH TEJISIMU U3Y4YeHHUS (DU3UKU B OOLIEM OOpa30BaHUM SIBISIOTCS:

dbopMHpOBaHUE UWHTEpPECAa W CTPEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YYEHUIO TOPUPOABI, Ppa3BUTUE HX HMHTEIUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOLICHUS K OKPYKAIOIINM SIBIICHUSIM;

¢dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa W3Y4YEHHs] OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAaHUU U HAYYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuen
npodeCCUOHAIBHOM  IESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JajbHeNeMy 0OOy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTxeHne 3TUX Lened oOecreynBaeTCsl pelieHUeM CIIeIyIONX 3a1ad B
pouecce U3y4eHHs Kypca GU3UKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYH0  (DU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHNE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS AJIS1 OOBSICHEHUS
bu3UYECKUX SIBJICHUNW B MPUPOJAC U JUISl MPUHATHUS MPAKTUYECKUX PEIICHUM B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIIOCOOOB PEIICHUS pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
(¢uznyeckol MoneNblo, 3a/1ay, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3aHHE
¢usznyeckol Mojenu, aJeKBaTHOM YCJIOBMSIM 3aJayd, B TOM YHCIE 33434
MHXEHEPHOIr0 XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMU CaMOCTOSITENIBHOTO IUIAHMPOBAHUSA M IPOBEICHHUS
¢u3HUecKMX OKCIEPUMEHTOB, aHalIW3a W HWHTEpHpeTanuu  HHGOpPMAIHH,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHH IJisi Pa3BUTHUS YMEHUN NPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCHOHATBHOU ASSTENBHOCTH, CBI3AHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOneHHBIA YPOBEHb
u3ydeHus yudeOHoro mnpeamera «®Ddusmkay Ha ypOBHE CpPEIHETO O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMUCS, I[UJIAHUPYIOIMIMMHU TPOJOJKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOaeHHBIM ypOBEHB) HA YPOBHE CpPEIHEr0 OOIIEero
obOpazoBanus orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HEZIEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme 1o ¢U3MKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBHIOOP
MPOBEACHHUS Ja0OpPaTOPHBIX pabdOT ¥ OMBITOB € YYETOM WHAWNBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. HayuHblii MeTO/1 MO3HAHUA TPUPOBI.

®dusuka — pyHIaMeHTalIbHasg Hayka o mpupoje. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIIeNOBAaHUS (GUBUUECKUX SBIICHUH.

OKCIEpUMEHT U TEOpHUs B Ipoliecce MO3HaHWs Npupoasl. Habmonenue u
AKCIIEPUMEHT B (pH3HKe.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  QU3MYECKUX  BeAMUMH  (aOCONIOTHAs U
OTHOCHUTE/IbHAS).

MonenupoBanue (HU3NUECKUX SBICHUNU W MPOLIECCOB (MaTepuaibHasi TOYKA,
aOCOJIOTHO TBEPJOE TEJIO, HUJCAIbHAS KUAKOCTh, HWIACAIbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. @u3nyueckuil 3aK0H, TPaAHUIIBI ero npuMeHnuMocTu. duzndeckas
TEOpHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUUECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuii s3xcnepumenm, nadopamopnsie pabomot, npaKmukKym.

WN3mepeHne cuibl TOKAa W HANPSDKEHUS B LENH TIOCTOSIHHOTO TOKa IIPHU
MTOMOIIY aHAJIOTOBBIX U IU(DPOBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanudeckoe aBuxkeHUe. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKECHMS.
Cucrema oTcuera.

[Ipsimas u oOpaTHas 3a7a41 MEXaHUKH.

Paguyc-BekTop MarepuasbHOW TOYKH, €r0 MPOECKIUU HAa OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpEHHE MaTepUaIbHOW TOYKH, MX TMPOEKUUH Ha OCH CHUCTEMBbI KOOpPJMHAT.
CnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE IBUKEHHE. 3aBUCHUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHue CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO MO/ YIioM K TOPU30HTY. 3aBUCMMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpaPUKH.



KpuBonmHenHoe  nBukKeHue. JIBMOKEHHE  MATEpUAIIBHOW TOYKH 11O
OKPYXXKHOCTH. YTJOBas M JMHeWHas ckopocTh. Ilepuoa u yactora oOpaleHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTeabHOE (TaHTCHIIMATIBHOE) U TOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIHUIOMETP,
JNBW)KCHUE CHApsOB, LEMHbIE, MIECTEPCHYAThIE W PEMCHHBIE TNIEpPEeAayH,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, MILTFOCTPAlUsl KWHEMATUYECKUX XapaKTEPUCTUK
JBUKCHUS.

Crioco0bI UcclieIOBaHUS ABMKEHUI.

MtrocTpanyst NpeaesIbHOro nepexoa i N3MEpeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxkeHUs Tenaa, OPOIICHHOTO MOJ| yIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

HamnpaBnenue CKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME IIyTEW, TPACKTOPUNA, CKOPOCTEH IBHMXKEHHUSI OJTHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnusie padbomoi, nPAKMUKyM.

N3yyeHne HEpaBHOMEPHOT'O JBMXKEHHS C LEIbIO ONPEJEICHUs] MTHOBEHHON
CKOpPOCTH.

N3mepenre ycKOpeHus Mpu MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKCHUH
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenre  ycKOpeHUss ~ CBOOOJHOTO  THaAeHUs  (PEKOMEHIOBAHO
WCIIOJb30BaHKEe HU(PPOBOI J1TabopaToOpun).

W3yuyenue pABWKEHHS Tena, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
MOJICTa U HAYAJIbHOM CKOPOCTBIO Tea.

W3yyeHue NBUXKEHHUS Tella MO OKPY)XHOCTU C TOCTOSHHOM IO MOJIYIJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOparieHus: KOHMYECKOTO MAasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH HproTtona. MHepuumanbHbele cuctemsbl oTcuera. [IpuHuummn
oTHocuTenbHOCTH ["anmuies. HeuHepuuanabHble CUCTEMBI OTcueTa (OINpe/esieHue,
IpUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cuil.

Bropoi 3akon HproToHa 1711 MaTepraibHOU TOUKH.

Tperuit 3akoH HproTOHA 17151 MaT€pUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUA. OKBUBAJEHTHOCTh TI'PABUTALMOHHOW H
MHEPTHON MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUS] CBOOOJHOTO MAJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHEThI M OT Treorpauueckod MmUpOTHL. JIBHKeHUe
HEOECHBIX Tell ¥ UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tenma. Bec Ttema, nBmxkymerocs c
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJIBKEHUS M CHJIA TPEHUS
nokos. Koap¢uuuent tpenus. Cuna CONpOTHBICHUS MpPU JBWKEHUU Tela B
KUJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKEHUSI.

Hasnenne. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: IMOIIINITHUKHY,
JIBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmroienue nBUKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUATIbHBIX CUCTEMAX
OTCUeTa.

[IpyHIMT OTHOCUTENBHOCTH.

Kauenne nByx HWIMHIOPOB WIIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIBHON CHCTEMBI OTCUETA.

CpaBHEHHE  PaBHOACUCTBYIOIIEH  MOPWIOXKEHHBIX K TEIy CHI  C
IPOU3BEIECHUEM MACChI TEJIA HA €r0 YCKOPEHNUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO chil, BOZHUKAIOIIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEL.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NMOABEME U TA/ICHHH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJI TPEHHS TIOKOS, KAUEHUSI U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

N3mepenne paBHOACHCTBYIOIICH CHII TTPU IBMKCHUH OpyCcKa MO0 HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUMNOTE3bl O HE3AaBUCUMOCTH BPEMEHHU JBUXKEHHUSA Opycka IO
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne nBUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKUM OJIOK.

N3mepenne ko3 dUIlMeHTa TPEHHS 10 BEJINYHMHE YrIIOBOro koddduimenta
3aBucUMOocTd Frp(N).

HccnenoBanue nBHKeHHs OpycKa MO0 HAKJIOHHOM MIIOCKOCTH C IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHne NBUKEHHS Tpy3a HA BALY C TPEHUEM.

Tema 3. Cmamuka meépooz2o mena.

AOcomotHO TBepaoe Teno. IloctymarenbHoe W BpamjaTeIbHOE JBUKEHUE
TBEpJIOro Teiaa. MOMEHT CHJIbI OTHOCHUTEIBbHO OcCH BpaileHus. [lmedo cuibl.
CrnoxeHue cull, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcnoBus paBHOBECHS TBEPIOTO TENA.

YcrolunBoe, HeyCTOMYMBOE, 0€3pa3InIHOE PAaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLECCHI: KPOHILUTEMH,
CTPOUTENBHBIN KpaH, pelIeTyaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BUs paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnusie padbomoi, nPAKMUKyMm.

HccnenoBanue yclioBUW pPaBHOBECHST TBEPAOTO Tela, HMEIOMIETO OCh
BpAaILICHHUS.

KoHcTpyrpoBaHHe KPOHIITEWHOB U PACUYET CUJI YIIPYTOCTH.

N3yyeHune ycTOMYMBOCTH TBEPOTO TEJA, UMEIOIIETO IUIONIA/lb OTIOPHI.

Tema 4. 3akonsl coxpanenus é mexanuxe.

Nmnynbsc MaTepuagbHON TOUYKH, CUCTEMbBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPA MacC.

NMnynbe CUibl U U3MEHEHHE UMITYJIbCA TEa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHKECHUE.

MoOMEHT uMIyJibca MaTepUAIBHOM TOUYKHU. [IpencraBieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PabGoTa cuibl Ha MajgoM M Ha KOHEYHOM mnepemeleHud. ['paduueckoe
MIPEICTABICHUE PAOOTHI CHIIBI.

MOIIHOCTH CUIIBL.

Kunernueckasi sHeprus matepuanbHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOW IHEPTUU MATEPUAIIBHOU TOUKH.



[loTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAas >HEprus.
[ToTeHunanbHas dHEprus ynpyro aeQopMuUpoBaHHOW NpyxuHbl. [loTeHIManbHas
DHEPrUs Tela B OAHOPOJHOM TI'PAaBUTALIMOHHOM mnoje. [loreHumaneHas »HEprus
TEJIa B IPaBUTALlMOHHOM II0JIE OJJHOPOJIHOTO 11apa (BHYTpU M BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHUEM MEXaHHUYECKOU
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHrne bepHymu I UACATBHOM JKUIKOCTH KaK CIEICTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPIUM.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOIEp, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOEC IBHKEHUE.

N3mepeHrne MOITHOCTH CHUJIBI.

M3MeHeHune 3Heprun Teja Mpy COBEPIIEHUN padOTHI.

B3anmHbIle npeBpallieHUs] KWHETUYECKON W MOTEHIHMAIBHOW SHEPTUM IPH
JEHUCTBUN HA TEJO CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH ITPU CBOOOJHOM MaICHUH.

Yuenuueckuit akcnepumenm, nabopamopnsvie padbomoi, nPAKMUKym.

N3mepenne uMityibca Tesa o TOpMO3HOMY ITyTH.

W3mepeHne CHIIbl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOMIS U MOLIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne coOXpaHEHNs UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEVCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TPEHHUSL.

Omnpenenenne paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHOMN
IJIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3uka M TepMOAUHAMHUKA.

Tema 1. Ocro6vt MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OCHOBHBIE TMOJIOKEHUSI MOJEKYIsipHO-KUHeTH4Yeckon Teopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JNBW)KEHUS WM B3aMMOJCHCTBUSL YACTHI[ BelleCcTBA. Monenn CTpOEHHsS TIas3oB,
KHUJIKOCTEH M TBEPABIX T€N M OOBSICHEHHE CBOMICTB BEIECTBA HAa OCHOBE 3THX



Mozened. Macca u pasMmepel MoJiekya (aroMoB). KommuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cmocoObl e¢ m3mepeHus. [llkama
temneparyp Llenbcus.

Mopenbs uaealbHOrO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHnneneeBa—Kiamneipona. AOcotoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecch B
U7ceallbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIepaTypbl TEPMOJIUHAMUYECKOW CHCTEMBI CO CpEIHEN
KHHETUYECKOW SHEPruei MOCTyNnaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue YCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: TEPMOMETP,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHI] BEIECTBRA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneoponuk ¢ 3anuceo peanbHOro OpOyHOBCKOTO IBHXKECHHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpUCTaNIMY€CKUX PEIICTOK.

HabGnronenue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomoi, nPAKMUKym.

HccnenoBanue rmporecca YCTaHOBIIEHHsS TEIUIOBOIO  PAaBHOBECHS  IIPH
TEMII000MEHE MEXKITY TOPSUYEH M XOJIOAHONU BOJOM.

M3ydyeHne H30TEPMHUUECKOro mporecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3yueHue n30X0pHOTO Iporecca.

N3yyenue n3o0apHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunpl.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEJHHUE 3HAYEHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauanmo TtepmoanHamMuku. (CamMOnpou3BOJbHAS — pellaKcalus
TEPMOJNHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogens uaeanbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMA YpPaBHCHUI:
ypaBHeHue Menneneepa—Knaneiipona u BbIpaKEHHUE Ul BHYTPEHHEW JHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALUs YacTHUll, BEICOKHE
TEMIIEpATypbl. BelpaxkeHue 11l BHYTPEHHEW HEPTUHA OJHOATOMHOIO HJI€AJIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Brruncnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  3HEPruu
TEPMOJMHAMMYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIIONPOBOIHOCTb, U3IyYEHHE.

KomnuectBo Ttemnorel. TemnmoeMKocTh Tena. YAenabHas HW  MOJSIpHas
TEIJTIOEMKOCTH BEIIECTBA. YpaBHeHUe Maliepa. YaenbHas TEIUIOTAa CrOpaHUs
ToruiuBa. Pacu€r KonmMuecTBa TEIUIOTHI Mpu Temonepenaye. I[lonarue o006
aauabaTHOM ITpoIlecCe.

[lepBblli 3aKOH TEpMOAMHAMHMKH. BHyTpeHHsAs odHeprus. KomnmuecTtso
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DSHEpruu
TEPMOJINHAMHUYECKOU CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMUKH [UJII PABHOBECHBIX IIPOLIECCOB: 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOJIUT
eMHCTBEHHAas aaradara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIUIOTY OT 00Jiee XOJIOHOTO Tea K Oosiee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TeroBbix MammH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMYECKUE aCTEKThl MCIOJb30BaHUS TEIUIOBBIX ABUTrareneil. TermmoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: XOJIOIWIIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpPHBIM JNBUTATENM, IMapoBas TypOWHA,
MOJyYCHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIM3aLUsd OMOOPTraHUYECKOTO TOTUIMBA AJIs
BBIPAOOTKHU «TETUIOBO» U JICKTPOIHEPTHH.

JHemoncmpayuu.

W3menenue temmepaTypsl py ainadaTHYECKOM PACITUPECHHH.

Bo3nymHoe orauso.

CpaBHEHME YAEIbHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoOb1 U3MEHEHUs BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOrO mpolecca.

KommnbroTepHbie MOJIENH TEIIOBBIX IBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

N3mepeHne yaenbHON TEMIOEMKOCTH.

HccnenoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3U DHEPTUM MEXMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIepaTypbl KUTIEHUS dKUJKOCTEH.

Tema 3. Azpezamnvle cocmosanus eeuyecmea. Pazoevle nepexoonl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHne W KureHuWe. Y AeibHAsS
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHAas 3aBUCHUMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTH
OT 00bE€Ma HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3nyxa. AOCONIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

TBepaoe Teno. Kpucraminueckue u aMoppHbie Tena. AHU30TPOIUs CBOMCTB
KpuctaiyioB. [lnaBiieHHMe W KpUCTAIIM3alus. YJIEeNbHAs TEIUIOoTa IUIABJICHUS.
CyOmmmarusi.

Hedopmanuu TBEpaoro tena. Pactsxkenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux aeopmariuii.

TennoBoe paclIUpeHHe KUJIKOCTEH M TBEPIABIX TeJ, OObEMHOE U JIMHEHHOE
pacupenre. AHTapMOHHM3M TEIUJIOBBIX KOJIeOaHM YaCTHUIl BEIECTBA KaK MPUYNHA
TETJIOBOTO PAaCIIUPEHHUs Tell (Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue s3HEpTrUM B (pa30BbIX MEPEX0JIaAX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. KOd(PPUIMEHT MOBEPXHOCTHOTO HATSXKECHHUS.
Kanunnspnasie aBnenus. JlapneHue 1moj HCKPUBICHHON MOBEPXHOCTHIO KHIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TPOILIECCHhI:  KHUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MaTepUaIbI.

JHemoncmpayuu.

TermnoBoe paciupeHue.

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenune. Kunenue npu moHM>KEHHOM JIABJICHUU.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnbITHl ¢ MBUTBHBIMU TJICHKAMU.

CmauuBaHue.



Kanunnsipasie siBieHuUs.

Moneny HeHbIOTOHOBCKOM KUAKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaOmronenune manbix aegopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKym.

M3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACHIIIEHHBIX ITAPOB.

N3mepenune aOCONIOTHOM BIQKHOCTH BO3/yXa M OIICHKAa MAacChl MapoB B
MOMEILICHUY.

N3mepenue korpduiineHTa moBepXHOCTHOTO HATSXKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JepopMalii pe3UHOBOrO oOpasuma oT
MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. JiekTpoauHaMuka.

Tema 1. Inekmpuueckoe nose.

DnekTpu3alus Tell U €€ MpOosIBICHUS. ODJeKTpuueckuil 3apsa. [IBa Buaa
ANEKTPUYECKUX 3apsioB. IIpOBOIHUKM, JUANEKTPUKA U MOJYHPOBOIHUKH.
DONeMEHTapHbId AJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHMsS 3JIEKTPUUYECKOTO
3apsna.

B3anmoneiictBue 3apanoB. Todeunsie 3apsabl. 3akoH Kymona.

Onextpuyeckoe nojie. Ero qeiicTere Ha 3JIEKTpUYECKHUE 3apsbL.

Hampsok€Hnocts  anexTpudeckoro  mosig.  [lpoOGueiit  3apsn.  Jlunum
HaIPSKECHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE AIEKTPUYECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATUYECKOIO MOJsA. Pa3HOCT MOTEHIMATIOB M
HanpspkeHue. lloTeHumanbHass >HEprust 3apsga B DJIEKTPOCTATHYECKOM  ITOJIE.
[ToTeHnman 3naeKkTpocTaTudeckoro mnoist. CBA3p HANPSHKECHHOCTH NOJIL U PA3HOCTH
NOTEHIMAJIOB JUISl JIEKTPOCTATUYECKOrO Moy (KaKk OJHOPOAHOrO, TaKk H
HEOJHOPOJHOTO).

[TpuHIMT Cynepno3uIny JIEKTPUUECKHUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsbKEHHOro mo o0beMy 1miapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOW TUTOCKOCTU. KapTuHbl JMHUN HANPSOKCHHOCTH JTHUX TIONEH W
SKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JusnekTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Jvsnexrpuueckas
ITPOHMIIAEMOCTD BEILIECTBA.



KonzeHcatop. DneKTpoeMKOCTh KOHIEHCATOPa. DNEKTPOEMKOCTh IJIOCKOTO
KOH/ICHCATOPA.

[TapamensHOE coeMHEHHE KOHIeHCcaTopoB. [lociienoBaTenbHOE COETMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKeHHOT0 KOHJEH caTopa.

JIBr>KeHUE 3apsyKEHHOM YacTULIBI B OJTHOPOTHOM DJIEKTPUUYECKOM TOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATHYECKash 3allluTa, 3a3eMJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOMCTBO U MPUHLMI JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aAPSIKEHHBIX LIAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3aPsKEHHBIX TUIACTUH.

Mogens anekTpoctatuueckoro reuepartopa (Ban ne ['paada).

[IpOBOJTHUKH B 3JIEKTPUYECKOM IIOJIE.

DnexkTpocTaThyecKas 3allnTa.

Y cTpoiicTBO U IeliCTBUE KOHIEHCATOPaA TOCTOSIHHOM U MEPEMEHHON €MKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOLAAH
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUIECKOT0 MOJIA 3apsSHKEHHOTO0 KOHJEHCATOPA.

3apszKa 1 pa3pska KOHJIEHCATOpa Yepe3 Pe3UcTop.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padbomot, npaKmuKym.

OueHka cuil B3aUMOJIEUCTBUSA 3apsS>KEHHBIX TEIL.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHJEHCATOpa B SHEPTHUIO
M3IIy4YEeHHS CBETOJIMOA.

N3ydeHune npoTekanus TOKA B LIENHU, COAEPKALIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MMOTEHIHAJIOB (HanmpsHKEeHUs ) pu
MOCJIEIOBATEILHOM COESMHEHUU KOHAEHCATOPOB.

HccnenoBanre pa3psaa KOHJIEHCATOPA YePE3 PE3UCTOP.

Tema 2. I[Tocmosnmblil 31eKmpuiecKuil mok.

Cuia Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCTBOBaHUS NMOCTOSIHHOIO 3JIEKTPUYECKOro Toka. VMcTouHukn
toka. Hanpsokenue U u O/1C é.

3akoH OMa JJ1 y4acTKa LEeMnH.

DNEeKTpUYECKOe CONPOTHUBJICHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJHOTO IPOBOJHHMKA OT €ro JJIMHbI W IUIOMIAJXA IONEPEYHOrO0 CEYEHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[locnenoBarensHOE, MapayiebHOE, CMEIIAHHOE COEIMHEHHE MPOBOJAHHUKOB.
Pacuer pa3BeTBiEHHBIX AekTpuueckux enei. [IpaBuna Kupxroda.



PaGoTa snexrpuaeckoro Toka. 3akoH J[xoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerutoBas MOIIHOCTb, BBIJIEIsEeMas Ha
pe3ucrTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma mis
MOJIHOM  (3aMKHYTOH) DJIGKTpUYECKOM Iienu. MOIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B 11enH MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cruiibl TOKa U HapsSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIS PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUA U CBETOAUO/IA.

3aBUCUMOCTh COMPOTUBIICHUS HWIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJTbI TOKA OT COTPOTUBIICHHS TIPU OCTOSTHHOM
HaIpsHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbpIKaHHE TalIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coemuHeHust ICTOUYHUKOB Toka, DJ1C OGatapei.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKa
OT CHUJIbI TOKA B LIETIH.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomot, npaKmukKym.

HccnenoBanre CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HAaNpPSDKEHHS IS JIAMIIbI
HaKaJIMBaHUSI.

VYBenuuenue npeaena u3MepeHus amrnepMerpa (BOJIbTMETPA).

N3mepenue D/IC 1 BHyTpEHHEr0 CONTPOTUBJIEHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumMocTd DJIC raibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAJIOB MEXKIY MOJIIOCAMU MCTOYHUKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunlx cpeoax.

OnexkTpuyeckass MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DIJIEKTPOHHAS
IPOBOJUMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTh CONMPOTUBIIEHUS METANIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas 151 IIpUMECHAas IPOBOJUMOCTh
noJTynmpoBoIHUKOB. CBolicTBa p—N-miepexona. [lomynpoBoIHUKOBEIE TPHUOOPEI.

DJIEKTPUYECKUM TOK B BJEKTPOIUTAX. DIEKTPOJUTHYECKAs JUCCOLMALINS.
OnekTpoaun3. 3akoHbl Papazaes AJisl SIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIIbHBIM
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nazma.

TexHuyeckue yCTpOWCTBA M IIPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psaHbIe
JaMIIbI, AJIEKTPOHHO-JIy4eBasi TpyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: JHO],
TpaH3ucTOp, (GOTOAMOMA, CBETOAUOM, TallbBaHUKA, paUHUpPOBAHUE MEAH,
BBIIIJIABKA AJIFOMHUHMUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTB CONPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

3akoHsl atekTponu3a dapazes.

W ckpoBoii pa3psia 1 IPOBOAUMOCTH BO3yXa.

CpaBHEHHE TPOBOJAUMOCTH METAJIIIOB U MOJIYTIPOBOJIHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKkmukKym.

HabGmronenue snekrpomsa.

N3mepeHne 3apsia ONHOBAJIEHTHOTO HOHA.

HccnmenoBanne  3aBUCMMOCTHM  CONPOTHBIIEHHS  TEPMOPE3UCTOPA  OT
TEMIIEPATYPHI.

CHsTHE BOJNBT-AMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3uyecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIHYMH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bu3nuecKuX BEIUMYHMH, TMPOBEPKA MPEIJIOKEHHBIX THUMoTe3 (BbIOOp W3 pPador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHMYECKHH  IKCIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MesxknpeaMeTHbIe CBA3M.

Nzyuenne kypca ¢usuku yriyoneHHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCSL C YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBS3EM C KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHO20
no3HaHuA: ABICHUE, HAY4YHbIH (akT, rumnoresa, (u3nuecKkas BEJIMYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: peiieHue CcuUCTeMbl YypaBHeHHH. JlunelHas QyHKuIusA,
napaboia, runepoona, ux rpadukd U CBOMCTBA. TpUroHOMETpUUECKUE (PYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 MX MIPOEKLNK Ha OCH KOOPAMHAT, CJI0)KEHHUE BEKTOPOB.

Buonozua: Mexannueckoe ABMXKEHUE B KUBOM mpupoje, nuddysus, ocmoc,
TEII0O0OMEH JKMBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl,
yTUIU3alusg OHMOOPraHWYEeCKOro TOIUIMBA [UIsl BBIPAOOTKU  «TEIUIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSYKEHUE M KaIWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumusa: DUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, I[OJIY4YeHHE HAaHOMAaTEpUaJIOB, TEIUIOBBIE
CBOMCTBA TBEPJBIX TEJN, KUIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, dJIEKTPUUYECKUE
CBOMCTBA METAJJIOB, MIEKTPOJIUTHYECKAS TUCCOLMALNS, TaJbBaHNKa, JICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTb BO3IyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUe IBUKEHUH C UCIOJIb30BAaHUEM MEXAaHU3MOB,
Y4€T CyXOrO M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIMH
(KpOHIITEWH, pemeryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOI, BOAOMET U JIpyrue), JBHUraTeidb BHYTPEHHEIO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOIOTUU
IOJIYYEHHUS] COBPEMEHHBIX MAaTEepUaJoB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaAuHAMHUKA.

Tema 4. Maznummnoe noe.

B3auMopnelcTBUEe TOCTOSHHBIX MAarHMTOB M MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM uHAYKUMHU. [IpuHmmn cynepnosuunu
MAarHUTHBIX NTOJIEN. JIMHUY MarHUTHOM MHIIYKIWH.

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

Cuia AMmriepa, €€ HalrpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e¢ HanpaBieHUE U MOAYJb. JIBU)KEHUE 3apsKEHHON YacTHUIIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl Jlopena.

MaruautHoe nose B Bemectse. DeppoMarHeTuky, napa- u JUaMarHeTUKHU.



TexHUYeCKHue YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTepP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptnHa  nuHWMA  WHAYKOMM ~ MarHUTHOTO — MOJIA  [OJIOCOBOTO M
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMI MArHUTHON MHTYKLIIMH TIOJIA JUITMHHOTO MPSMOTO IPOBOJHUKA
Y 3aMKHYTOI'O KOJIBLIEBOT'O MMPOBOJIHHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue 1BUKEHHUS ITydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHumn JNENCTBUSA AJIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUYECKON CHCTEMBI.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HccnenoBanre MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue 1eHCTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

M3yyenue 3aBUCUMOCTH CUJIbI AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHMTHOM MHAYKIUA HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. InekmpomazcHumHas UHOYKYUAL.

SIBeHne ANEKTpOMarHMTHOM WHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC uHAyKuMu. 3aKOH JJEKTPOMArHUTHOM HHAykKiuu Dapases.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B TPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
TOJIE.

[TpaBuno Jlenna.

NunykTtuBHOCTE. KaTylmika HMHIYKTHBHOCTH B LENU IOCTOSHHOIO TOKa.
Asnenne camonnaykuu. 3/JC caMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJIS1 KaTYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOIECChl: MHAYKIIMOHHAS
neyb, COJICHOU, 3alUTa OT ANEKTPU3ALMU TeJl NPU JIBHXKEHUH B MATHUTHOM T10JI€
3emun.

JHemoncmpayuu.

Hab6nroneHue siBleHUs 2IEKTPOMAarHUTHOW WHTYKITHH.

HccnenoBanue 3aBucumoct OJIC MHIOYKIMM OT CKOPOCTHM HW3MEHEHUS

MAargduTHOTI'O ITIOTOKaA.



IIpaBuiio Jlenna.

[TaneHrie MarHuTa B allFOMUHUEBOM (MEHOI) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nabopamopusvie padomul, nPAKMUKYM.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHne UHAYKIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MOJIeNH IEKTPOMArHUTHOTO T'€HEPATOPA.

Pa3znen 5. KostedOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHMUS.

["apmonunyeckue konebanusi. Kunematuueckoe W JTUHAMHYECKOE OIMHUCAHUE.
DHepreTUUecKkoe onrcaHue (3aKOH COXpaHEHUs] MEXaHWYeCKOW sHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHUX KOJIeOaHUM U3 MX HHEPreTUYECKOro U
KMHEMAaTUYE€CKOTO OMUCAHMUS.

AmMmutyna u ¢asza konebOaHuil. CBA3b aMIUIMTYIbl KOJEOaHU HCXOJHOU
BEJIMYHMHBI C aMIUTUTYIaMU KOJICOaHHI €€ CKOPOCTH M YCKOPEHHUSI.

[lepwon u uacrora koneOanuii. [lepmon MayibIx CBOOOJHBIX KoJieOaHUMH
MaTEeMaTU4YeCKOro MasTHuka. llepuoa CBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasITHHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJIeOaTEIBbHOTO JBUKCHHUS.

Hab6nronenue He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUii rpy3a Ha HUTU OT
aAMILTUTYTBI.

HccnenoBanue 3aTyXaronux KojieO0aHuil ¥ 3aBUCUMOCTH MEPHO]ia CBOOOTHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

HccnenoBanme konebaHWii Tpy3a HAa MACCHBHOM TPYKHUHE C IEIBIO
dbopMupoBaHUS MPEACTABICHUHN 00 MICATbHON MOIETTH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YHEPTUU MPH KOJeOaAHUAX Tpy3a Ha MIPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUI.

Hab6mronenne pe3oHanca.

Yuenuueckuii s3xcnepumenm, nadopamopmusvie padomul, nPAKMUKYM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHUNH HHUTAHOTO W MPYXKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB ABMKEHUS TEJA B X0J1€ KOJIEOAHHI Ha yIIPYyTOM IO/IBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTyXaOUUX KOJICOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummsle Konedanus.

Konebarenbupiii kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujcaibHOM KoiyiebaTenbHOM KOoHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3aps/ia KOHAEHCATOpa C aMIUIMTYI0M CHIIbI TOKa B KOJIEOATETbHOM KOHTYPE.

3aKOH COXPAaHEHHsI SHEPTHH B UACATBHOM KOJI€0AaTeIbHOM KOHTYDE.

3aTyxaronue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHnbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHbI1 TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CWJIbl TOKA W HANPSKCHUS TPU pa3iudHor Qopme
3aBUCUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TEpEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
UHAYKTUBHOCTH B LI€NU CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W MOTpeOIEHHE
ANEKTPUYECKON SHEPTHH.

DKOJIOTMYECKHE PHUCKM TMpU TMPOU3BOACTBE 3JeKTpodHepruu. KymnbTypa
MCII0JIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIEKTPUUECKHUI
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBHCHMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHUM OT MHIYKTUBHOCTH U €MKOCTH
KOHTYpa.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop HE3aTyXarOMINX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BriHyXI€HHBIE CHHYCOUIQIbHBIC KOJICOAHMSI.

Pe3ucTop, karymika MHIYKTUBHOCTA U KOHJIEHCATOP B LIEMIU MEPEMEHHOTO
TOKA.

Pe3oHaHC mpu MOCIENOBATEIbHOM COEIWHEHUM PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH U KOHIEHCATOPA.

Y CTpoicTBO U IPUHIIKIT AEHCTBUS TpaHChopMaTopa.



Mopens TMHUM 2IEKTpONEPEIaYn.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKyMm.

Nzyuenue Tpanchopmaropa.

HccnenoBanue MepeMEHHOTO TOKAa 4Yepe3 IOCIeI0BAaTEeIbHO COCAMHCHHBIC
KOHJIEHCATOP, KaTYyIIKYy U PE3UCTOP.

HabGnrogenue 371eKTpOMarHuTHOTO pE30HaHCa.

HccnenoBanue padOThl HCTOYHUKOB CBETA B IIENU IEPEMEHHOIO TOKa.

Tema 3. Mexanuueckue u 31eKmMpoMazHunHble 60IHbL.

MexaHnudeckue BOJHBI, YCJIOBHS HX pacrnpocTpaHeHus. Ilomepeunbie u
IPOJOJIbHBIE BOJIHBI. [leproj, CKOpOCTh paclpOCTpaHEHHs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeloMiieHHe, MHTephepeHIHs U
T paKIus.

3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYEHHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMATHUTHBIX ~ BOJH:  OTPAXEHHE,  IIPEIIOMIICHHE,
noJisipu3anus, HTepepeHuns u qudpaxims.

[IIxana 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHrEe 3eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBS3U U TeNeBUACHUA. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHrUuecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paiuoNpUCMHUK, TEJIEBU30pP, aHTeHHA, TenedoH, CBY-nieus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHHUE MOMEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JITMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue unrepdepeHiuu u qudpakini MEXaHUIeCKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro NpuMEHEHHE.

Habmonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYION H
4aCTOTOM KOJIeOaHMUIA.

Hccnenoanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)k€HHUe,
npesioMJIeHUe, noaspu3auus, Judpakuus, nHTephepeHIus.

Oo6HapyxeHue UHPPaKpacHOro U yJIbTPa(proIeTOBOrO U3ITyYCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPpaKmMuKym.



N3yyeHue napaMeTpoB 3BYKOBOM BOJIHBI.

N3yyeHue pacripocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE paclpOCTpaHEHHUE CBETAa B OJHOPOJIHOM cpexe. Jlyd crera.
To4euyHbIN HUCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
1ockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTeb npesoMiieHHs . [I0CTOSHCTBO YaCcTOTHI
CBE€Ta W COOTHOUIEHWE JJIMH BOJH IpPH IEPEX0Jie MOHOXPOMATHYECKOrO CBETa
4yepe3 rpaHully pasziesia AByX ONTHYECKUX CPE.

Xox nmyueir B npusme. Jucnepcusi cBera. CioXHbIA cOCTaB O€JIOro CBETa.
LBer.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroa MmoJHOr0 BHYTPEHHETO
OTpaKCHHUSI.

Cobuparonie u pacceuBaromve JuH3bl. ToHkas swmH3a. DokycHoe
pacCTOSIHUE MW ONTHYECKash Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTHh (POKYCHOIO
pPAcCTOSIHUSI TOHKOW c(epuyecKOod JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
[IOKA3aTelIs MPETOMIICHUS.

@opmysia TOHKOM JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.

Xox myda, NMPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ TJIaBHOU
ontuueckoi ocu. Iloctpoenune wu300pakeHUH TOYKM U OTpe3Ka MpsMOil B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak onTuuyeckas
CUCTEMA.

[Ipenensr nPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBass ontuka. Wurtepdepennusi cera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MAaKCUMYMOB M MHUHUMYMOB B HMHTep(EpeHLIMOHHON
KapTUHE OT JIBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMepsl KIaCCHYECKHUX
MHTEPPEPEHIITUOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemieTka. YCIoBUE HaOMIOJACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYeCKHuEe YCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCH: OYKH, JIyma,
nepuckomn, (oroanmnapar, MUKpPOCKOIN, MPOEKLIHUOHHBIM ammapaT, MpPOCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIMOHHAS PEIIeTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanue npenomMiaeHus CBETA.

Habnrogenue moiHOro BHyTpEHHEr0 OTpakeHus. Mozienb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB Ye€pe3 IUIOCKONAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie CBOMCTB M300pa)KeHUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Habmronenune nnrepdepeHium crera.

HaOnroneHnre 11BETOB TOHKHMX IIJICHOK.

Habmonenue nudpakiuu cBeTa.

N3yuenne nudppakiiMOHHON PEIIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Hab6nronenue nonsipuszaiuu cBera.

[IpuMeHeHue MONAPOUIOB JIJISl U3YUCHHS] MEXaHUUECKUX HANPSAKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepenne nokasaTesns NpeJoMIIEHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenrie POKyCHOTO pacCTOSIHUS paCcCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxxeHusi B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomydyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHH€e TEIECKOMMYECKUX CUCTEM.

HaOmronenune nudpakuuu, nuHTepdepeHInN U MOJIIpU3aliy CBeTa.

N3yuyeHue noasipu3alny CBETa, OTPAKEHHOTO OT OBEPXHOCTH TUAJICKTPUKA.

N3yyenue nHTEpPEpEeHIINM JIA3epPHOTO U3ITyUYCHUS Ha JIBYX IIETISX.

HabGmronenne qucrepcum.

HaGmronenue u uccnegoBanve AudpakiimoOHHOTO CIIEKTpA.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKHA.

Pa3nen 6. OcHOBBI crieIHATBLHO TEOPUU OTHOCUTETHHOCTH.

I'panuubl  IPUMEHUMOCTM — KJIaccCuyeckorm  MexaHuku.  [loctynarsl
CIEHUATBHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM — wHTepBal.  [IpeoOpazoBanus  JlopeHia.
VYcaoBue npuyuHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe
BPEMEHH U COKpaIlCHUE JJTUHBI.

DHeprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTHUS
MOKOSI.



TexHuyeckue ycCTpOMCTBA M TEXHOJOTMUYECKHUE MPOLIECChl: CIyTHUKOBBIC
NPUCMHUKU, YCKOPUTENHU 3aPSKEHHBIX YaCTHII.

VYyeHnueckuil 3KCIIepUMEHT, 1a00paTOpPHbIE PAOOTHI, TPAKTUKYM.

Onpenenenre UMIyJIbca W DHEPIUM  PEISITUBUCTCKMX  4YacTull  (TI0
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen /. KBanroBasi pusnka.

Tema 1. KopnycKyaapHho-601H0801 Oyaausm.

PaBHOBECHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHUEe aOCOTIOTHO YEPHOTO Tela).
3akoH cmeneHust Buna. ['mnote3a [Inanka o kBaHTax.

@DOTOHBI. DHEPIHS U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CroneroBa. 3akonsl poTrodddekra. YpaBHEHHE
OitHmreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JaBnenre cBeta (B YACTHOCTH, JaBJICHUE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). OmbiTel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. /Inuna Bonnsl ae bpoia u
pa3Mepbl O0JacCTH JIOKaIM3alUW JBWXKYyIIEWcs dacTtuibl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEICHHOCTEH
I'eitzenOepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETD,
(doTosneMeHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJINO/I.

Hemoncmpayuu.

®doTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnenoBanue  3aBUCMMOCTH  CONPOTHBIICHUS — TOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToanos.

Conneunas 6arapes.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomoi, nPAKMUKym.

HccnenoBanne porope3ucropa.

N3mepenune nocrossaHo# [limanka Ha ocHOBe uccaeaoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAHMO/] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OneITEl TIO HCCIEAOBAHUIO CTpOeHUs aroma. [lmaHerapHass mMojaenb aToma
Pezepdopra.

[Toctynatel bopa. M3nyuenue u norionieHre (pOTOHOB MPHU MEPEXO/IE aTomMa
C OZHOTO YPOBHS DHEPIUU HA IPYIrOi.



Bunpl ciektpoB. CieKTp ypOBHEW SHEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLECCHI: CIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pezepdopra.

HaOGmronenune mTuHeMYaThiX CIIEKTPOB.

Y CTpoiiCcTBO M AENCTBUE CUCTYMKA MOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit sxcnepumenm, nadvopamopmuvie padbomol, npaKMuUKym.

HaOnroienue nuHeyaToro CreKkTpa.

HccenenoBanue CreKTpa pa3pekeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPECHUE
nocrosinnor Punbepra.

Tema 3. Duzuka amomnozo a0pa u I1eMeHmMaAPHbLIX YACMUY,.

Hyxnonnas mozgens siapa ['elizen6epra—lBanenko. 3apsig sapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacran. ['amma-n3nydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PagmoakTHBHBIE HW30TONBI B MPHUPOJE.
CBoiiCTBA MOHM3UPYIOLIETO M3Iy4YeHUs. BiMsHuE paguoakTHUBHOCTH Ha YKUBbIC
opranu3mbl. EcrecTBeHHbIN QoH n3nydyeHus. JJozumerpus.

DOHeprus CBsA3U HYKJIOHOB B siape. S nepHble cuibl. JledekT Macchl sapa.

Anepubie peakuuu. [enenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABIIIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJOTWYECKHE ACIEKThl pPa3BUTHSA
SIEPHON YHEPIETUKMU.

MeToasl perucTpay U UCCIIET0BAHUS JIEMEHTAPHBIX YaCTHUL.

OyHIaMEHTAIbHBIE B3aMMOACHUCTBUA. bapuOHBI, ME30HBI M JICOTOHBI.
[Ipencrasnenne o CrangaptHoii Mogenu. KBapk-riatooHHast MOJIENb aApOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TEéMHas Marepusi U TEMHasd
DHEPTHUS.

EnunctBO (hrznueckoit KapTUHBI MUpA.

TexHuyeckne yCTpoMCTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, snepHbIi  peakTop, TEPMOSACPHBIN peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCTIOIB30BAaHUEM JIO3UMETPA.

N3yuyenue normioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHU.



Otanbl pa3BuTHs actpoHomuu. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. IIpuMeHHUMOCTh 3aKOHOB (U3UKH [JIi OOBSICHEHUS TPHUPOIBI
KOCMUYECKUX 00BEKTOB.

Metoael aCTpOHOMHMYECKUX HcclieoBaHU. (COBpPEMEHHBIE ONTHUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Be3aHoro Heba. Co3Be3gusi, SIpKUE 3BE3/bl, IUIAHETHI, UX BUIAUMOE
JIBUYKEHUE.

Conneynas cucrema.

Cosnne. ConHeuHas akTHUBHOCTh. McTounuk sHepruum CojHIIa U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CIeKTpalbHBIN KJ1acc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCJIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOM IMOCJIEA0BaTEILHOCTU. BHYyTpeHHee cTpoeHue
3B¢3/1. COBpeMEHHBIE MPECTABICHUSI O MPOUCXOXKIAECHUU U dBoJoIuu CoHIa U
3BE3/1. DTallbl )KU3HU 3BE3/I.

Mineunbiii [Iyts — Hama I'amaktuka. Ilonmoxkenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBazapbl. UepHbIE ABIPHI B A/1pax
TaJIaKTHUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa006s1a. Pasoeranue rajgakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepemienubie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxkue nabvnwooenus.

HaOmronenust 3B€31HOr0 HebOa HEBOOPYKCHHBIM TJIa30M C HMCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIJIST OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi CeBEpHOro MONyIIApUs U SPKUE
3BC3/IBI.

HaGmiogenuss B Tteneckon JIyHbI, MJjaHET, TYMaHHOCTEH M 3BE3HBIX
CKOILICHH.

POu3n4ecKuil NPaAKTUKYM.

CniocoObl u3MepeHus PU3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U 1UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3NUYECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKuX BEIUYHMH, TPOBEpPKA NPEIJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUEHUYECKHU  DKCIICPUMEHT,
Ja00paTopHbIe PaOOTHI, TPAKTUKYM).

O06o01maroiiee NOBTOPEHHUE.



OO0o00uIeHNE U cUcTEMAaTU3ALMS CONEpKAHUS Pa3leioB Kypca «MexaHHuKay,
«MomnekynspHas pu3nKa U TepMOAUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBD), «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
¢uznka», «IeMEHTBl aCTPOHOMUHU U aCTPOPUIUKIY.

Ponp ¢u3uku U acTpOHOMMM B HSKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIbHON M ATHYECKON cepax AesITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOM HAyYHOM KapTUHE MHpPA, 3HAYCHHUE ONUCATEINBHOM,
CUCTEeMATHU3HUPYIOMICH,  OOBSICHUTEIBHOW M  IPOTHOCTHYECKOW  (PyHKIM
(puznyeckoil TEOpUH, posib PUNUECKON TEOPUH B (POPMUPOBAHUU NPEACTABICHUI
0 (u3nMYecKol KapTUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpPaA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

Me:xnpeaMeTHbIe CBSI3H.

N3yuenne kypca (¢usuku yrayOiaeHHoro ypoBHa B 11 kjacce
OCYLIECTBJISIETCS C YUYETOM COJIEPIKATENBHBIX MEKIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHUH.

Mesicnpeomemmnsvie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0008 HAYUHO20
NnO3HaHuA: SIBJICHUE, HAYYHBIM (akT, rumnore3a, (puU3nyeckas BEIMYMHA, 3aKOH,
TEOpUsl, HAOIIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBast 1abopaTopus.

Mamemamuka: penieHUE CHUCTEMBl YpPaBHEHHMU. TpPUTOHOMETPHUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTApHBIX (GyHKUMNA. [Ipu3Haku MOAOOUS TPEYTrOJIbLHUKOB,
oTmpe/eeHUe MIOMIAAN IITIOCKUX (GUTYp U 00BEMa Tell.

Buonozcua: >nextpuueckue SBICHUS B JKUBOM mpHpojne, KojeOaTelabHbIE
IBIDKEHUS B JKMBOW THPHUPOJE, DSKOJOTMYECKHE PHUCKH TIPU TMPOU3BOJCTBE
ANEKTPOSHEPIUH,  AIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpY)Karolled  Ccpensl,
yIbTPa3BYyKOBasl JAMArHOCTUKA B MEAMIIMHE, ONTHYECKUE SBJICHHUS B KUBOU
pPHUPOJIE.

Xumua. CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl 00pPa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHBIM aHaIN3.

T'eozpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3aJI€KM  MAarHUTHBIX DY,
dboToChEMKA 3€eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEeMEHHOrO0 TOKAa, WHIYKUIHWOHHAs Meyb,
JMHUU 3JIEKTpONEpenay, 3JEKTPOABUIATENb, pagap, PaAHuOIPUEMHUK, TEIEBU30D,
anteHHa, TteneoH, CBY-meub, ynpTpa3ByKoBas JUArHOCTHKAa B TEXHHUKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape>1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTHUKA K OKOJIOTHYCCKHEC ACIICKThI ec Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBLIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHUS ydyeOHOTO mnpenMera «Du3nkay
JOJIKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroUUXCsi PYKOBOICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllul, TMO3UTUBHBIX BHYTPEHHHMX  YOEXJEHWI, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMBITA JEATEIBHOCTH B IPOILECCE PEATM3ALNN OCHOBHBIX HAaIpPaBJICHUMN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIMTAHUS:

e Cc(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UMIMU  oOOydaromierocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMpPUHATHE TPAAUIUOHHBIX OOIIEYEIOBEYECKHX TIyMaHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKJAHCKOIO
oOlIecTBa, Y4YacTBOBAaTb B CaMOYIpAaBI€HUH B 00pa30BATEIbHON
OpraHH3alliy;

e yMEHHE B3aUMOJCHCTBOBATH C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIMSIMU U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW 1 BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHIIM
POCCHICKUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOpPaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM
YUCJIC B ICSATEIIBHOCTH YYCHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTONYMBOTO OyAyIIETO.

3CTETHYECKOT0 BOCIMTAHHUSA:

e DJCTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYAs 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKE.

TPYA0BOI0 BOCIIUTAHUSL:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HaHHBINA BBIOOP OyayIIel npodeccun U peann30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00nacTi GU3HKHU Ha IPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIINTAHUA .

C()OPMUPOBAHHOCTb IKOJIOTUUECKON KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

IUIAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEH Ccpele Ha
OCHOBE 3HaHU 1IeJIel YyCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;
pacuIMpeHHEe OMbITa AESITEIBHOCTU 3KOJOTMYECKOW HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YyHOH JESATENBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (POPMYIMpPOBAaTH M AKTyaJM3UpOBaTh  MpoOJeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENENATh eI ACATEIbHOCTH, 3aaBaTh MapaMETPbl U KPUTEPUU HX
JIOCTH>KCHMUS;

BBISIBJIAITH  3aKOHOMEPHOCTM U TMPOTUBOPEUUs] B paccMaTpPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEIICHHS] TPOOJIEMBI C YIETOM aHAIN3a UMEIOIIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OIICHHMBATh COOTBETCTBHUE
pe3yJIbTAaTOB IEJISIM, OIIEHUBATh PUCKHU MOCIIEACTBUM IESITEIHHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBarejabcKue 1eMCTBUSA:

BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMH MTOHATHIMHI U METOJIaMHU
(bu3nYecKoil HayKH;



BJaJ€Th  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
JESATEIIBHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pelIeHUs 3anad  (PU3UYECKOro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIAJE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALNHN, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHbBIX Y4EOHBIX
CUTYyallHsIX, B TOM YHCJI€ NPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JAaCTH
buznkuy;

BBISBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ PEIICHUs, HaxOOuTb AapryMeHTbl Jid
JIOKa3aTesIbCTBA CBOMX YTBEP)KICHHI, 3aJaBaTh NMapamMeTpbl U KPUTEPUU
pelieHus;

aHANM3UPOBaTh IOJYYEHHbIE B XOJI€ PEIICHUs 3aJayd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETCHHBIH OIIBIT;
YMETb MEPEHOCUTh 3HAaHWUA MO (U3MKE B MPAKTHYECKYI0 O001acTh
KU3HEJEATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTell;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUriHaIbHbIE TOAXOIbI U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIUE aJIbTePHATUBHBIC PELICHMUSL.

PabGora ¢ undgopmanmei:

BJIa/IeTh HaBbIKaMU MOJIydeHHUs HH(OpManuu (PU3NUECKOTO COAEp KAHUS
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATH MOMUCK,
aHaJlIW3, CUCTEMATH3alMI0 U HMHTEPIpPETAUI0 UHPOPMALMK Pa3TUYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLICHMBATh IOCTOBEPHOCTh HHPOpMAIIIH;

UCIIOJIb30BaTh CpEACTBa MH(POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PEIICHUWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 33Ja4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusi, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEpKaHUSA B pa3iMyYHBIX (opMaTax C
y4€TOM Ha3HayeHUs WHGOpPMAlMKU M UEJIEeBOM ayAUTOPHUM, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:



OCYIIECTBIATh OOLIEHHE Ha Ypokax (U3UKK U BO BHEYPOUHOU
NESATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJb30BaTh  IPEUMYyINECTBA  KOMaHIHOM U
VHIUBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHHA C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHHU30BBIBaTbH U
KOOPJIMHUPOBAaTh JECUCTBUS 1O €€ JOCTHKEHHIO: COCTaBISATh IUJIaH
NEUCTBUM, paCIpPeesiTh POJIM C yYETOM MHEHHI YYaCTHUKOB, OOCYK1aTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M KaKJOTO yYaCTHMKAa KOMAHJIbI B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HUAEHM C MO3ULUUUA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErHYECKOE IIOBEJICHHUE B Pa3IUYHbBIX
CUTyallusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITH
VHULUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranuzanus:

CaMOCTOSITEJIBHO ~ OCYILECTBIIATH  ITO3HABATEIIBHYIO  JIESITEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBIBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELICHUS PACUCTHBIX U KAUYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM pabOThl ¢ YYETOM HMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLIHSIM;

paclupsTh  paMKd ~ y4eOHOro IpeiMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPHUOOPETCHHBIN OMBbIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IPYAUIMU B 001acTH
(GU3HUKK, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHBINA MHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUMsM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIHHOM pedieKcMr Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJIB30BaTh MPUEMBl pedIIeKCHU Il OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHHBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEHIEHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSITCIIbHOCTH;

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MIPU3HABATh CBOC IMPABO U IIPABO JPYTHX HA OITHOKHU.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
bu3uke I8 YpOBHSA CpPEIHEro o00Imero oOpa3oBaHUs Yy OO0ydYaromMXcs

COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN WHTEJIEKT, MIPEeIMOJIararoHii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMS, BKJIFOYAIOLIETO0  CIOCOOHOCTh  TMOHUMAaTh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAIpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IOBEIEHUE, CIOCOOHOCTh AJANTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIETU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JpPYTMX, YYWUTBIBATh €ro IpPU OCYUIECTBICHUU OOUIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPaMBATH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCA, MPOSIBISTH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI



K xonmy oOyuenus B 10 knacce mipeIMETHBIE Pe3ylbTaThl Ha YIIIYOJICHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y O0OYYaIOIINXCSl YMEHUI:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAQUYEHHE OMNHCATEIbHON, CHCTEeMATH3UPYIOIIEeH, OOBICHUTENHLHOU U
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM —  MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPEICTABICHUM O PU3NUECKON KapTUHE MHPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MOJene (Qu3nyeckux Ten u
MpOLIECCOB (SIBJICHUM): HHEpIUalbHAasi CUCTEMa OTcYeTa, aOCOJIOTHO
TBEpJIOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBHXKCHHE,
CBOOOJHOE mMajeHue, abCONIOTHO ymopyras jaedopmaius, abCOIOTHO
yOpyroe u abCOoIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJEIIH ra3a, )KUJIKOCTU
U TBEPJOTO (KPUCTAIUTMYECKOT0) Teja, UACAIbHBIN ra3, TOUCUHbIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBus (TpaHUIlbl, OOJACTU) MPUMEHUMOCTH (DPUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBIACHATH MEXaHUYECKHUE IMPOIECChl U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI M 3aKOHBI MEXAHUKHU (OTHOCUTEILHOCTh
MEXaHUYECKOTO [IBIXKCHUS, (POpMysbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIWOKCHUS, TpeoOpasoBaHusi ['anmumies 1yt CKOPOCTH W TEpPEMEIICHHUS,
3aKkOHbl HpIOTOHA, TIPUHIMII OTHOCUTEIBHOCTH [l 'anunes, 3akOH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOM
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHHWEM MEXaHWYeCKOW SHEepruw,
YCJIOBUSI pAaBHOBECHS TBEPAOrOo Teja), MpPU OTOM HCIOJIb30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (DU3UUECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anues, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS UMIIyJIbCa H
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHI U SIBJICHUSI, UCIIOJIB3YS
ocHoBHble mojoxkeHus MKT u 3akoHBI MoONEKyIsipHOW (GUBUKKA W
TEPMOJUHAMUKU (CBA3b JAaBJEHUS UJEAJBHOIO Ta3a CoO CpeaHel
KUHETUYECKOW JHEPIUEl TEIUIOBOTO JBHXEHHS W KOHLECHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CpPEAHEH KHUHETUYECKOU
SHEPruel TEIIOBOTO JABMXKCHHS €r0 YacCTHIl, CBS3b JIABJICHUS UJEaTbHOIO
ra’a ¢ KOHLEHTpPalUWe MOJIEKYJ W €ro TeMIepaTypou, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mEpBbIM 3aKOH TEPMOAMHAMHUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBIICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, NPUHIMUI CYNEPHO3ULUU SIIEKTPUYECKHUX
MOJIEN, TIPU ATOM YKAa3bIBasl yCIOBHUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKKe MPAKTUYECKU Ba)KHbIC COOTHOILIECHMS: 3aKOHbI OMa Juisl yyacTka
LHENMA W JUI1 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jlxoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3UYECKHE IPOLECChl U SBJICHUS, HCIOJb3YS BEIMYUHBI:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, [IaBJIEHHWE, TMOTCHLUHUAJIbHA SHEPrus, KHUHETHYeCcKas
JHEprusi, MEXaHUYecKasl dHeprus, padoTa CUibl, LEHTPOCTPEMHUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CUiIa YIPYTrOCTH, CWJIA TPEHHs, MOLIHOCTD,
DHEPrus B3aUMOJICUCTBHS Tena ¢ 3eMieil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro gedopmanuu OpPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HACaIBbHOrO Tasa,
OTHOCUTEJbHAs BIAXKHOCTE Bo3Ayxa, KIIJ[ wnaeanpbHOro TEmIoBOro
JIBUTATEJSI; BJEKTPUUECKOE T0JIe, HAMPSIKEHHOCTh AJIEKTPUYECKOTO MO,
HaIpsHKCHHOCTh MOJISi TOYEYHOro 3apsja WIM 3apsDKEHHOro Iiapa B
BaKyyM€ M B JUDJIEKTPHUKE, MOTEHUUAN 3JIEKTPOCTATUYECKOIO OIS,
Pa3HOCTh  NOTEHLMAJIOB, JJEKTPOABIXKYLIash CHJIa, CHJIA  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKA, JJEKTpPUYECKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COMPOTHBJIEHHE ydacTKa LENHU C MOCJIEeI0BaTEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJIEKTPUUECKOTO MO
KOHJICHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (U3HUECKUX  SIBJICHUI:
MEXaHUYECKOE JIB)KEHHE, TEIUIOBOE JBMKEHHE YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBecHe, OpOyHOBCKOe ABWXKeHUE, Auddy3us, nucnapeHue,
KHUIIEHUE U KOHJAEHCALWs, [JIABJICHUE U KPUCTAIIN3ALINS, HAPABJICHHOCTh
TEIUIONEepEeNaut, MIEKTPU3aLUs TeJ, SKBUIIOTEHUNAIBHOCTh TIOBEPXHOCTH
3apsKEHHOT O TPOBOIHUKA,

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIMUUHBI OT
IpYyro C  HUCHOJB30BAHMEM MPAMBIX  W3MEPEHHM, TpU  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCHUPOBATh pPE3yJbTaThl MOJyUYEHHOM
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TPaPUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, IeJaTh BEIBOABI 10 PE3YJIbTATAM
VICCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI II0 IMPOBEPKE MPEII0KEHHON T'MIIOTE3BL: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE pEe3yNbTaThl U JI€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUIOTE3bI;

co0I01aTh MpaBmwiia OE30MaCHOTO TPyAa MPH MPOBEACHUN UCCIIEOBAaHUN
B paMKax ydeOHOro OJKCIEPUMEHTa, IMpakTUKymMma U  ydeOHo-
WCCIIEOBATENIbCKOM M IPOEKTHOW JIEITENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyeTHhIE 3aJayd C SBHO 3aJlaHHOM M HESBHO 3a/JaHHOU
¢u3znyecKoil MOJEIbI0: HA OCHOBAaHUHM aHalIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOM MOJend, OTBevarouleil TpeOoBaHUSAM 3aJaud,
OPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(GU3MYECKUX TEOpUd TPHU HCIOIb30BAHUA MATEMAaTUYECKUX METOJ0B
peuieHus 3a1ad, MPOBOJNUTH PAcUCThl HA OCHOBAaHUU MMEIOIIMXCA JTAHHBIX,
aHAIM3UPOBAaTh peE3yJibTaTbl M KOPPEKTHPOBATH METOJBl PELICHUA C
Y4ETOM ITOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TpeOYIIlHe NPUMEHEHUS 3HAHUU U3
pa3HbIX pa3lie]oB Kypca (PU3HKH, a TaKyKE€ MHTErpaluy 3HAHUN U3 APYTHUX
IIPEAMETOB €CTECTBEHHO-HAYYHOIO IHMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJICHHI C OITOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJAJa POCCHUMCKMX U 3apyOexHBIX YUCHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJICTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH TpOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O palliOHAIEHOM
IPUPOAOIOIb30BAHUH, & TAKXKE PAa3yMHOM HCHOJb30BAHUM JTOCTUKEHUN
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIETO0 Pa3BUTUS YEIIOBEYECKOTO
00I11eCTBA;



NPUMEHATh pa3iuyHble CrocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
COJEpKAaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU TOM HCIOJIb30BaTh COBPEMEHHBIE MH(POPMALMOHHBIE
TEXHOJOTMM Il TIOUCKa, NepepabOTKH M NPEIbSABICHUS Yy4eOHOU MU
HAYYHO-TIOMYJISIPHON MH(OpMALINU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUN
uHbOpMAIlMK, TOJYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAIMI0O U  OLIGHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWU, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHU3allMOHHbIE U MI03HABATEJIbHBIC YMEHMUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUs  HOBBIX 3HAaHMM B IIpoLEcce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTarh B TpYyIIE C HMCHOJHEHHWEM Ppa3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0O0Ty IPYyNIbl, PALIMOHAIBHO PACIPEACIATh 1€ATEIbHOCTh
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OIIEHMBATh BKJIAJ] KaXXJIOTO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K koniy oOyuenus B 11 knacce mpeaMETHBIE pe3yJbTaThl Ha YTIIyOJICHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHPOBAHHOCTD Yy 00YYAIONMIUXCST YMECHHM:

MOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax AeATeIbHOCTH YeJIOBeKa, POjb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTUHE MHpPA, POJIb ACTPOHOMHH B
NPAKTUYECKON JICSITEIbHOCTH 4YEJIOBEKa W JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATENbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (YHKIMHA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHELHAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
bu3uKky, posib Guanyeckor Teopur B (HOPMUPOBAHMM MPECTABICHUN O
bu3nUecKoil KapTUHE MUpPA, MECTO (PU3NYECKON KAPTUHBI MUpPA B OOLIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUIN O PUPO/IE;
paznuyaTh YCJIOBHSI TPUMEHHUMOCTH MOJENeH (Qu3nyeckux Ten u
MPOIIECCOB  (SIBICHUI): OJHOPOAHOE JJIEKTPUYECKOE U OJHOPOJHOE
MarHuTHOE TIOJIsI, TAPMOHUYECKHUE KOJIEOaH!s, MAaTeMaTHIECKUN MasTHUK,
UJeadbHbIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJICATHHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOZEJIe aTOMa, aTOMHOTO f]ipa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBUs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCH U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOXKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEIUalbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUUECKOro  3apsifa, cuia Awmmepa, cuia JlopeHia, 3akoH
ANEKTPOMAarHuTHOM  WHAyKuuu, npaBwio Jlenma, cB3p  JJIC
CAMOWHAYKIIMM B DJIEMEHTE DJJICKTPUYECKOW IIEMH CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJAaThl  CHEUUAbHOM  Teopuu
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  DWHINTEHHA IS
dororddexra, mepBei W BTOpoM mocTynatel bopa, mpUHIMI
COOTHOILIEHHsI HeOoIpeAesieHHOcTel ['eii3eHOepra, 3aKOHBI COXPaHEHUS
3apsI0BOTO M MAacCOBOTO YHCEN M DHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3YsS BEIWYUHBI:
HaIPSHKECHHOCTD JIEKTPUYECKOTO OIS, TIOTEHITAAI DJICKTPOCTATUHICCKOTO
MOJISI, Pa3HOCTh TIOTCHIMAJIOB, JJICKTPOJABIDKYIIAS CHUIA, WHIYKIIUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, cuiia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYINAST CUJIA CAMOMHAYKIIMM, HHEPrus MAarHUTHOTO IO
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN UMITYJIbC, IIOJIHAs DHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YAaCTHIIBI, DHEPTrUsS M HUMITYJIbC (POTOHAa,
MacCOBOE YHCIIO | 3apsi s/Ipa, SHEPTHS CBS3H S/Pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (UBMUECKUX  SIBICHHIL:
AJIEKTPOMATrHUTHAS MHIYKIIHSI, CAMOMHIYKIIMSI, pE30HAHC, MHTep(DEepeHITns
BOJH, Judpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpPaKEHUE,
dbortoanektpuueckuit 3ddext (pororddexrt), anmbda- u Oera-pacnajsl
saep, raMMa-u3lydeHue sjuep, (pu3ndeckue MPUHIUIBI CIIEKTPATLHOTO
aHanm3a u paboTHI Jiazepa;

OTIpEeIITh HAIpaBICHUE WHIYKIIMA MAarHUTHOTO TIOJNS TPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTpOUTH U300paKeHUE, CO3/]aBAEMOE IJIOCKUM 3€PKajloM, TOHKOW JIMH30M,
U PACCUNTHIBATH €TI0 XapaKTEPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYCCKUE TOHSATHS, TCOPUH M
3aKOHBI JJII aHalnM3a MW OOBACHCHUS (PU3MUECKUX  TPOIIECCOB,
MPOUCXOMSIINUX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMaX, B MEXKTaTaKTUUECKOU
cpeje; ABUKEHUSI HEOSCHBIX TeJl, IBOJIIOLIUM 3B€3/] U BCelleHHOI;
MPOBOJIUTh HMCCIICIOBAHUE 3aBUCHMOCTCH (U3MYECKUX BEIUYHH C
UCITOJIb30BAaHUEM TIPSAMBIX HW3MEPEHH, TIPH O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pE3yJAbTaThl TMOJYyYCHHOW 3aBUCHMOCTH



¢uznyeckux BEMMYMH B BHAE TpadUKOB C Y4ETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI 110  PE3yJbTaram
VICCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NIPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHON TMIOTE3bl: MIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
IIOJIyYCHHBIE pe3ylbTaThl M J€JaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TMIIOTE3BI,

OINMCHIBATH METO/IbI IMOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA,
co0I01aTh MpaBmiia O€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIIEJOBAaHUN
B paMKax Y4YeOHOro DSKCIEpUMEHTa, TNpPaKTUKyMa U  Yy4eOHO-
MCCIIEOBATEIBCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 00OPYOBaHMS;

pemaTh pacyeTHBIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3a/JaHHOMU
(Gu3MUEeCKO MOJIENbI0: Ha OCHOBAHMM AaHAJIM3a YCIOBUSA BBIOMpATh
(du3nuecKkue MoJen, OTBeYarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUYECKUX TEOPHd
P HUCIOJB30BAHWM MAaTEMaTUYECKUX METOAOB pEIICHMs  3ajaad,
IPOBOJUTH Pacy€Thl HA OCHOBAHUM MMEIOIINXCS JTAHHBIX, aHAJM3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUYETOM MOJIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HaHUN U3
Pa3HbIX pa3zeioB Kypca GU3MKH, a TaK)KE€ MHTErpaluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LHUKJIA: BBICTPAUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTMYECKUX IPOLIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOEKHBIX YUYCHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUSI OBITOBOI U MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MpPOLECcCaMu, C
MO3UIINI SKOJIOTHYECKON 0€30MacHOCTH, IPEACTABICHUN O pallMOHAIBHOM
NPUPOAOTIOIb30BAHNN, & TAK)KE PAa3yMHOM HCIIOJIb30BAHUU JTOCTUKEHUN



HAyKM M TEXHOJOTMH J[UIs JaJbHEWIIero pa3BUTUA YEIOBEYECKOTrO
00I1IeCTBA;

NPUMEHATh pa3IUyHble CIOcOObI paboThl ¢ MHpOpPMAIHEH (PUINIECKOTO
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCIOJB30BaTh COBPEMEHHbIE WH(POPMALMOHHbIE
TEXHOJIOTUM JJIsi TIOHMCKa, TepepadOTKU U MPEAbSBICHUA Y4eOHOH W
HAYYHO-TIONYJISIPHOM MH(POPMAaLUU, CTPYKTYPHUPOBAHHUS U WHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHYECKH
aHAIM3UpOBaTh  MOJy4daeMylo  HMHQOpMAIMI0O W  OLIGHHWBAaTh  €¢
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

MPOSIBIISATH OpraHU3aIMOHHBIC U MO3HABATENIbHBIC YMEHHUSI
CaMOCTOSITENIFHOTO ~ MPHOOPETEHHsT HOBBIX 3HAHUW B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEOBATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IMYHbIX COLHUAJIBHBIX poOJei,
IUTAHUPOBaTh pabOTy IPyMIbl, PAMOHAIBHO paclpeAessTh AesTEIbHOCTb
B HECTaHJAPTHBIX CUTYallUiX, aJIeKBAaTHO OIICHWBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIINHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | IIpakTuyeckue
n/n NMPOrpaMMbI Bcero o0pa3zoBaTre/bHbIE
padoThbI padoThbI
pecypchbl
Pa3znen 1. HAYUHBIV METO/I ITIO3HAHUS ITPUPO/1bI
11 Hayunblif MeTo1 TO3HAHUSI IPUPOIBI 6 bubmorexa LIOK
' i A PUpOR https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubnuoreka [JOK
21 | Kunematuka 10 ! https://m.eds00.ru/f16b68d7
bu6nmmoreka [IOK
22 Hleamika 10 https://m.edsoo.ru/f16b68d7
. bubnnorexa [IOK
23 Cratiia TBCpAOIO Tea > 1 https://m.edsoo.ru/f16b68d7
bu6mmotexka [IOK
2.4 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 10 1 httos://m.edsoo.ru/FL6b68d7
Wroro mo paznemy 35
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
. bubmuorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
3.2 Tepmoaunamuka. TemnoBbie MATUHBI 20 1 https://m.edsoo.ru/fL16b68d7
3.3 ArperaTHble cOCTOSIHMSI BeniecTBa. Pa3oBble 14 1 bubnuoreka [LIOK
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MepeXoIbl https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. SJIEKTPOJUHAMUKA
bubnnorexa [JOK
1 DUeKTpieckoe noe 24 https://m.eds00.ru/f16b68d7
. . bubmmoreka [IOK
4.2 IToCcTOSHHBIN JIEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/f16b68d7
bubnunorexa [JOK
43 | Toxu b pasminbix cpesax ° https://m.edso0.ru/f16b68d7
Hroro no pazneny 54
Pa3nen 5. PUSHUYECKHI IPAKTUKYM
. bubmmoreka [JOK
>1 DUSHICCKII TPAKTHKYM 16 16 https://m.eds00.ru/f16b68d7
Hroro no pazneny 16
bu6nmmorexka [IOK
PezepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
bubnuoreka [JOK
11 Marirroe rose 14 https://m.eds00.ru/39859¢f1
bubnnorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLHA 13 1 https://m.edso0.ru/39859%f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubnnorexa [JOK
2.1 MexaHudeckue KoiaeOanus 10 https://m.edsoo.ru/39859¢f1
bu6mmoteka I[IOK
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 15 https://m.edso0.ru/39859f1
23 MexaHu4YeCcKHe U JJIEKTPOMAarHUTHBIE 10 1 bubmuorexa [LIOK
' BOJIHBI https://m.edso00.ru/39859¢f1
bu6nmorexka [IOK
24 Onriica 25 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 60
Pazznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH
bubnunoreka [IOK
31 Octoer CTO > 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
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Pasgen 4. KBAHTOBASI ®PU3UKA
. bub6mmoreka [IOK
41 KopmyckysipHO-BOJIHOBOM TyaJli3M 15 htts://m.edsoo.ru/39859¢fL
bu6mmoreka [IOK
4.2 Duzuka aroma > https://m.edsoo.ru/39859¢f1
43 @Pu3KKa aTOMHOTO s11pa U AIIEMEHTapHbIX 5 bubnuorexa [IOK
' YaCTHUI] https://m.edso00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bubmuoreka [JOK
5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPU3UKU 12 htts://m.edsoo.ru/3985€fL
Utoro no pazneny 12
Paznen 6. PUSUUYECKHUMN MPAKTUKYM
. bubmuoreka [JOK
61 Dusiieckiit MPAKTHKYM 16 16 https://m.eds00.ru/39859ef1
Wroro mo paznery 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucrematusanus 1 o000IIeH1E
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bubnnorexa [IOK
' NS TEIIbHOCTH, PHOOPETEHHOTO TIPH https://m.edso0.ru/39859f1
n3ydennu kypca ¢usuku 10 — 11 ximaccon
Hroro mo pazneny 15
bu6nmorexa [IOK
P 1
C3CPBHOC BPEMA 0 https://m.edso0.ru/39859%f1
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIeKTPOHHbIE
Ne Hara nu@poBbie
Tema ypoxka Kontpoabubie | IlpakTHueckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 ®duszuka — pyHaaMeHTaIbHas HayKa o 1 bubnuoreka LIOK
PUPOJIE https://m.edsoo.ru/1beef346
9 Hay4nslii METOX IO3HAHUSA U METOBI 1 bubnuoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B TIPOIIECCE
3 mo3HaHus nmpupoael. Habmonenue u 1 bubamorexa HOK
PHPOJIBL. https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pus3mKe
4 CrniocoObl n3MepeHus PU3NIECKUX 1 bubnnorexa [IOK
BEJTUYHH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTEIIbHAS
5 MOTPEUIHOCTH U3MEPEHUH (PrU3nUecKrx 1 brbmmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJTMYMH
MonenupoBanue B pusuke. Ponb u
5 MecTO (pU3UKU B POPMUPOBAHUH 1 bubnnorexa [IOK
COBPEMEHHON HAYYHOW KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTUYECKOM 1E€ATEIBHOCTH JIOJEH
Mexannueckoe aBmxenue. Cucrema
7 otcueta. OTHOCUTEIIBFHOCTD 1 Bbu6nmuoreka [JOK
MEXaHUYECKOro ABMKeHUs. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKH
8 Panuyc-BekTop MaTepraibHON TOUKH, 1 bu6numoreka [LIOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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€ro IpOoC€KIKWH Ha OCHU KOOpAWHAT.

Tpaektopus. [lepememienue. CKOpocTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NpsAMOJIMHEITHOE
nsuxenue. ['paduueckoe onucanue

Bu6moreka [IOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepemMerieHnii 1 CKopocTe. bubnuorexa [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBMKEHME.

1 MrHoBeHHass CKOPOCTb. Y CKOPEHUE. bu6nunoreka [IOK
[IpsamonnHENHOE BUKEHUE C https://m.edso0.ru/a99549a7
[IOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onvcanue

12 ngaﬁonuﬁeﬁﬂoro JIBUKEHHUS C Bubnnotexa LIOK

https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y cCKopeHue

13 cBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubnuoteka [IOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX rpaduku

14 JIBmxeHue Tena, OpoieHHOro Mo bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe nBuxeHne. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepnoa u yactora. buommorexa LIOK

https://m.edsoo.ru/33196fbe
lenTpocTpeMuTenbHOE U MOJHOE
YCKOpEHHue
16 KonrtponbHas paborta no teme bubmmorexa TOK

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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"Kunemaruka"

IIepBb1it™ 3akoH HproTOHA.
WHepunanpHble CUCTEMBI OTCUETA.

Bu6mmoreka [JOK

17
[Tpunun otHocutenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cCUCTEMBI OTCUETA
18 Cuia. PaBHonelicTByromas cuia. bubnnorexa [IOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 B3aumoneiicteue ten. Tperunii 3aKoH bu6nunoreka [IOK
HeroToHa https://m.edsoo.ru/57dba505
IIpuHumn cynepno3unuu cui. Pemenne
20 3ap aqLiIa i yI/II-[MSHeHI/Ig 3aKOHOB bubmorexa HOK
8 P https://m.eds00.ru/bdf997fb
Hsrotona
3aKO0H BCEMUPHOTO TATOTECHUSI.
21 DKBUBAJICHTHOCTb IPaBUTALIMOHHOMN 1 bubmmorexa [IOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
29 Cuia TSDKeCTU M YCKOPEHHE bubnunoreka [IOK
CBOOOHOTO MaJeHUs https://m.edso0.ru/22757f26
JIBu>keHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITYTHUKOB. [1epBas bubnnorexa [HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa
bu6nmmoreka [IOK
24 . I'yka. B
Cuna ynpyroctu. 3axon I'yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUIsI cui bubnuoreka [IOK
25 TpeHus. J[BUKEHUE B dKUJIKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
Y4€TOM CHUJIbI COIPOTUBIICHUS CPEJIb https://m.edso0.ru/2ch29676
26 Hasnenue. ['uapocratiuueckoe bu6nmoreka [LIOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOJIFOTHO TBEPJI0€ TEIO. bubnnoreka [IOK
27 [TocTymarenbHOE 1 BpamareabHOe bubnnoreka [IOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
o8 MOMEHT CHUJIbI OTHOCUTEIIBHO OCH bubmuorexa [JOK
BpauieHus. [1neqo cusl https://m.eds00.ru/653d3459
CrnosxeHue cui, NpUI0KEHHbIX K
29 TBepAOMYy Teiy. LleHTp TskecTH Tena. bubmmoreka LIOK
VYcoBus paBHOBECHUS TBEPAOTO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubmnoreka LIOK
30 Penterre sanart https://m.edsoo.ru/dclcaac0
31 KonTponbhas padota no teme bubnuoreka [IOK
"lunamuka. CtaTuka TBepAOro rena' https://m.edsoo.ru/9f5a574c
Nmnynsc MmaTepuanbHON TOYKH,
32 CHUCTEMBI MaTE€pUAIbHBIX TOUYEK. LIeHTp bubmuorexa [JOK
Macc CUCTEMBI MaTEPUAIbHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBMXKEHMM LIEHTpa Macc
Wmmynbe cuitbl 1 BI3MEHEHUE UMITYIIbCa
33 Tena.y3a1<0H COXPAaHEHHUS I/IMnynbc};. bubmmorexa LOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE BI)KEHHE
MoMeHT umnyiibca MaTepHaIbHON
34 toukH. [IpencraBienne o coxpaHeHun bubnuoreka LIOK
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bubnnorexa [HOK
3 Penterne sana https://m.edsofru/f7706d63
36 Pabora cuiel Ha MaJToM 1 Ha KOHEYHOM bu6mmorexa [IOK

nepemenieHuu. ['padpuueckoe

https://m.edso0.ru/913974c7
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IIpeICTaBIEHUE PAOOThI CUJIIBL.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bu6mmoreka [IOK

37 U3MEHEHUN KUHETUYECKON DHEPTUU
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IToreHMaNbHbBIE U HEMTOTEHIIMAIbHEIE
38 cuisbl. [loTennuansaas sueprusi. Bropas Bubmiorexa HOK
’ PrHA. P https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMuUeckast CKOpocThb. CBsI3b
a00THI HENOTEHINAIBHBIX CHII C
39 flsMeHeHHeM MEXAHUYECKOI dHEPIrUUu bubnmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON SHEPTUH
Yupyrue u He 1€ CTOJIKHOBEHUS.
40 vy f:z;eHHe Bey?f }JI'IFJ'II/I U1 MIEAIBHOM bubmmorexa [OK
p PHY. https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 KonrtponbHas pabota o Teme ""3aKoHbI bu6nuoreka LIOK
COXpaHEHHUs B MEeXaHHKe" https://m.edsoo.ru/474e7c4a
PaszBuTHe nipesicTaBIeHu 0 IPUPOIE
P PP bu6mmorexa [IOK
42 TernoTel. OcHOBHBIE oJIokeHust MKT.
https://m.edso00.ru/b0a4445f
Huddysus. bpoyHoBckoe nBUXKEHME
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep IBUKECHUS U Bubmorexa HOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJEMCTBYS YACTULL BENECTBA
Macca u pa3mepsl MOJIEKYII (ATOMOB).
44 Ko ecp 0 ep ecTBa F}I]oc( OsTHHA ) bubmotexa [IOK
JINYECTBO B TBA. TOSTHHAS
B https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBecHE. bubnmuoteka [IOK
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IlIxana enbcus

https://m.edso0.ru/0070d493

46 Pemrenue 3amau bubmorexa [IOK
A https://m.edsoo.ru/1531abab
. bu6mmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI httos://m.edsoo.ru/1deb2367
48 VYpaBHenue MenieneeBa-KnaneiipoHa. bubnnoreka [IOK
Pemrenue 3amau https://m.edso0.ru/8d12c328
49 AbcoioTHas TemMrieparypa. 3akoH bubnuoreka [IOK
Janerona https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bubmnoreka LIOK
IMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfof OIICCCOB: isoTe Ma, 130X0pa bubmorexa [IOK
pot ' pMa, pa, https://m.edso0.ru/1344327b
n3o0apa
bubmnoreka LIOK
52 0) MKT
CHOBHO® ypaBrerue https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 P
CHICHAC sa/tat https://m.edso0.ru/10265a05
CBs3b a0COTIOTHOM TeMmnepaTypbl
TEPMOAVMHAMUYECKON CUCTEMBI CO
54 CpeHell KHHETUYEeCKOM sHepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEMJIOBOTO JIBUYKEHUS
€ JaCTHI]
55 O06o011eHre u cucTeMaTH3alus 3HaHU N bubnuoreka [IOK
o teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8
56 KonTponbnas pabota o reme "OCHOBBI bubnnoreka [HOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmoaunamuueckas cucrema. 3aiaHue bubnmuoteka [IOK
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BHEIIHUX ycyioBuil 1t T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMeTPHI.
[TapameTpsl T/I cuctembl Kak cpeHue
3HAUCHUS BCIIMYMH, OIMCHIBAIONINX €
Ha MUKPOCKOITMYECKOM YPOBHE

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

HynesBoe Hauano TepMOgUHAMUKI.

Bu6mmoreka [JOK
58 CamornpounsBosbHas penakcanus T
MOTIPOHIBOIIBHAZ Pel it 11 https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens uieanbHOro rasa B
59 TepMOJAMHAMUKE. Y CJIOBUS bubmmorexa [IOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJICTTN
60 VYpaBaenue Meneneepa-Knaneiipona u bubnuotexa [JOK
BBIPA)KEHME JIJI1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxeHue 11t BHyTpEHHEN SHEPTUH
61 OJHOATOMHOTI'0 HJICaJIbHOTO rasa. bubmuorexa [JOK
KBazucrarnueckue 1 HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
62 TepMoauHaMuKe. Borancinenue paboTbl bu6nuoreka LIOK
1o rpaduky mpouecca Ha pV- https://m.edso0.ru/741d5738
rarpaMmme
Ternnonepenayda kak cnoco0 U3MEHEHUs
63 BHyTpeHHeH sHeprun TJI cuctemsr 6e3 bubmmorexa [OK
yIp P https://m.edsoo.ru/3d734561
COBEpILICHUS PabOThI
64 KoHnBeknusi, TemnonpoBogHOCTb, bubnnoreka [HOK
M3JIy4eHne https://m.edsoo.ru/157b54cd
65 KommaectBo TemnoTel. TemmoeMKocTh bu6mmorexa [IOK

Teaa. YaelnbHas U MOJIApHas

https://m.edsoo.ru/7ba67355
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TEIIOEMKOCTH BEILECTBA. Y IeIbHAS
TEIIOTa CrOPaHUs TOILIUBA

66 Pacuér xomuecTBa TemoTel npu bubnmoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IIpoLIECCe. bubnnoreka [IOK
[TepBolii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonunuecTBo TeminoTel U paboTta Kak
68 Mepbl U3MCHECHHSI BHYTPEHHEH YHEPTHH bubmmorexa [IOK
p yIp P https://m.edsoo.ru/b047alcd
Tl cuctemsbl
Bropoii 3aKoH TepMOIMHAMUKH JITIS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuotexa [JOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX TTPOIIECCOB
70 [TpuHIUIIBI NEHCTBUS TETUIOBBIX bubmnoreka LIOK
mammH. KIT https://m.edsoo0.ru/2e945513
71 MaxkcumanbsHoe 3HaueHne KITJT. Iuk bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 P
CHICHHE sajad https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE ACTIEKThI
73 WCIIO0JIb30BaHUSI TEIUIOBBIX JBUTATEIIEH. bu6nmnoreka [IOK
TenoBoe 3arpsA3HEHUE OKPYXkKaroIEen https://m.edsoo0.ru/9867aaa7
cpenbl
bu6mmorexa [IOK
74 P
cHierHe sajad https://m.edsoo.ru/c8c70432
O06o0061IeHre U cucTeMaTH3aIus 3SHAaHUHA
B " " bubmnoreka LIOK
75 o teme "TepmonnHamuka. Teriossie

MaruHbe!"

https://m.edsoo.ru/28d62b3f
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KonTponbnas pabota no teme

Bu6mmoreka [JOK

76
"Tepmonnaamuka. TermoBble MaHbL" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue 1 KOHIEHCALTHA.
77 I/Icfla egne U KureHue. Y neapHas Bubmorexa IIOK
P ' https://m.edso0.ru/6f8e6777
TEII0Ta Mapoo0pPa30BaHUS
HaceliieHHbIe ¥ HEHACHIIICHHBIC MAPhI.
KauecTBennas 3aBUCHUMOCTE INIOTHOCTH
M JaBJIEHHUS HACKHIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IM(1))CTL OT bubmorexa LOK
. PATYPHL, https://m.edsoo.ru/f5¢c17d02
00BbEMa HACKIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMITEPaTyPhl KUIICHUS OT
IIABJICHUS B )KUIKOCTH
79 BrnaxxnocTs Bo3yxa. AGCONIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bubmnoreka LIOK
80 Pemrenne 3amau
o https://m.edso0.ru/18e95ff3
Teepnoe Teno. Kpucrammmdeckue n
81 amop¢Hble Tena. AHU30TPONHS CBOICTB brbmmorexa LOK
P ) B https://m.edso00.ru/20a88a03
KPHUCTAJJIOB
[InaBaeHne U KpUCTAIIN3ALIHSL.
P bu6mmorexa [IOK
82 VaennHas TemiaoTa ILIaBIECHUS.
https://m.edsoo.ru/6ee91e9f
Cybmumarust
ehopMarLy TBEPIOIo TEIA.
Aegop P bubmuorexa [JOK
83 Pactsixenue u cxatue. Casur. Monynb
. https://m.edsoo.ru/dalaab10
HOwnra. IIpenen ynpyrux nedopmarinit
TemnmoBoe pacmMpeHue KUJIKOCTEN U
\ bubmuoteka [IOK
84 TBEPJBIX TEI. AHTAPMOHU3M TEIUTOBBIX

KoJieOaHui HacCTull BEIICCTBa

https://m.edsoo.ru/7ba5edf2
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85 [IpeoOpaszoBanue sHEPTUH B (Pa30BBIX bubmmoreka LIOK
nepexojaax https.//m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 v 0

PABHCHIE TEILIIOBOTO haarca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 P

Cliete sajad https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HATSKEHUE.

88 Kanunnsipuele saBienus. JlaBnenue nomg bubmuorexa [JOK
HUCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unakoctu. Popmyna Jlaruaca
O06o001IeHre 1 CUCTeMaTU3aIHs SHAHU I

89 1o TeMe "ArperaTHble COCTOSTHHUS bubmorexa HOK

P " https.//m.eds00.ru/0b52575¢c
BemecTBa. Pa3oBbIe EPEXO/IbI
KonTponbHas paboTa 1mo teme
90 "Ar TeI:)raTHLIe fOCTOﬂHI/I}I BeIICCTBA bubamorexa HOK
P . B ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DneKkTpu3anus Tel U €€ MPOSIBICHUS.

91 Dnektpuueckuii 3apsia. [[Ba Buna bubnuoteka [IOK
AJIEKTPUYECKUX 3apsaaoB. [[poBoIHUKH, https://m.edsoo.ru/laff445f
JUDJIEKTPUKU U TIOTYTIPOBOTHUKH
DJIeMEHTapHbIN SJIEKTPUYECKUM 3apsi.

92 3aKkoH coxp AQHCHMS BJIIC)KT qucxorli) ’ bubmorexa LOK

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

93 B3anmopeiicteue 3apsaoB. Toueunsie bubnnorexa [HOK
3apsabl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmorexa [IOK

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

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nojue. Ero geiictBue Ha

Bu6mmoreka [JOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Harnps>k€HHOCTB 3JIEKTPUYECKOTO MOJIS.

9% [IpoGublii 3apsia. Jlunuu bubnmoreka [JOK
HANPSHKCHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOHOE NEKTPUIECKOE 110JIE
[ToreHunanbHOCTH

97 ANEKTPOCTATUYECKOT0 NoJisl. PasHoCTh buomorexa LIOK

P ’ https://m.eds00.ru/80021447
MIOTEHIIMAJIOB U HaIIPSDKEHUE
[loTenunanpHas 3Heprus 3apsaa B
98 aneKTpocTatuyeckom noiue. [lorenuan bubmorexa [IOK
] https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs13b HAIIPSKCHHOCTH TOJIS U

99 A3HOCTH IMOTEHIIUAJIOB IS bubmmorexa [IOK
P ! g https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 IIpuHuumn cynepno3uuuu bubnnorexa [OK
BJIEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfedaéc

bu6nmmoreka [IOK

101 P

CHICHHE S8t https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubnnorexa [IOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO 10

103 o0BeMmy miapa. I[lose paBHOMEpHO brbmmorexa LOK

Y Hape. paBroNED https://m.edsoo.ru/f7a665ee
3apsKeHHON OECKOHEYHOH MII0CKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM bu6mumoreka [LIOK
roJje. Y CjaoBUe PaBHOBECHS 3apsJI0B https://m.edso00.ru/32405eab

105 JINDIIEKTPUKHU U TIOJIYIIPOBOJHUKU B bubnnorexa [HOK

OJICKTPOCTATUYCCKOM II0JIE

https://m.edso0.ru/060ebab5
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Konpaencarop. D1eKTpoeMKOCTh

106 KOHJIEHCAaTOPa. DJIEKTPOEMKOCTb TIIOCKOTO bubmmorexa [IOK
g ba. JIcKIp https://m.edso0.ru/845b4f73
KOHJICHCATOpa
107 [TapamniensHOE COeTMHEHNE bubnmoreka [JOK
KOH/ICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEIUHEHNUE bubmuoreka [IOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsHKEHHOTO KOHIEHCaTopa bubamorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>KeHUE 3apssKEHHOM YacTUIIbI B bubmuorexa [JOK
OJIHOPOJTHOM 3JIEKTPUUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O6o00611eHre U cucTeMaTH3aIus 3SHAaHUH bubnuoteka [IOK
o TeMe "DieKkTpudeckoe mnose" https://m.edso0.ru/5752603f
KonTponbHas pabora o teme bub6nuoreka LIOK
114 n n
DNEKTPUUECKOE 110JIE https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosiHHBIN TOK. Y cOBUS
115 CYILIECTBOBAHUS NOCTOSIHHOTO bubmmorexa [IOK
Yy https://m.edso0.ru/233311b5
AIEKTPUYECKOTO TOKA
Bbu6nmuoreka [JOK
116 Hcrounuku Toka. Hanpspkenue u 9/1C httos://m.eds0o.ru/0839a115
117 3akon OMa 1St y9acTKa IeTIH. bubnmnoreka [IOK
DNEKTPUUECKOE CONPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6numoreka [LIOK

OAHOPOJAHOI'O MPOBOAHHKA OT €TO

https://m.edsoo.ru/95fcdf51
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AJIMHBI U TUI0IAAW IMOIICPEYHOIO
CCUCHUA

y,[[eJ'IBHOC COIIPOTUBJICHUE BEIICCTBA.

Bu6mmoreka [JOK

11
9 Pemenune 3amaq https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapAILIETBLHOE, bu6mmoreka [IOK
CMEIIIAaHHOE COEAMHEHHE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuer pa3BeTBICHHBIX IEKTPUUECKHX bub6numoreka LIOK
nerneid. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bubmnoreka LIOK
122 P
CHICHHE 3a/a1 https://m.edso00.ru/3881b469
123 Pabora 31ekTprueckoro Toka. 3akoH bubnunoreka [IOK
Jxoyns —Jlenna https://m.edso0.ru/a3605c5c
bubmuorexa [JOK
124 P
CHICHHE 3aad https://m.eds00.ru/6761bfOf
MOIHOCTB ANEKTPUUECKOTO TOKA.
125 TerroBast MOIITHOCTE, BBIISIIIeMas Ha bubmorexa TIOK
B » BRI https://m.edso0.ru/99750a6f
pe3ucrope
bu6mmorexa [IOK
12 P
6 CHICHHE /a1 https://m.edsoo.ru/eb72fc24
197 3/1C 1 BHyTpEHHEE COITPOTUBIIEHUE bubnnorexa [OK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma 115t TOJTHOU (3aMKHYTOM ) bubnmnoreka [IOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
Bbu6nmuoreka [JOK
129 P
CHICHHE 3a1ad https://m.eds00.ru/3580b679
bu6mmorexa [IOK
130 M
OUIHOCTDL MCTORHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bu6numoreka [LIOK
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https://m.edsoo.ru/6761bf0f
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https://m.edso0.ru/546f5632

132 Konpaencarop B 11enu mocTOSHHOTO TOKA bubmmorexa [IOK
a pBI https://m.eds00.ru/353683¢
Bu6moreka [IOK
1 P
33 cleHme safat https:/m.eds00.ru/4410cef0
134 Pemenue 3anau o reme "IlocTostHHBIN bubmuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amad o reme "IlocTosSHHBIN bubmnoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo reme "IloctostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06001IeHre U cucTEMaTU3aIKs 3HAHUHA
137 o Tef/lle "[TocTosTHHBII SHCIIjT WYCCKUU bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KontponbHas padoTa 1mo teme bubmuorexa [JOK
"IIoCTOSHHBIN IIEKTPUYECKHH TOK" https://m.edso0.ru/1885ddf1
DJeKTpruYecKas IPOBOIUMOCTh
139 a3J'II/EI)HI)IX BE efTB SJIJ'ICK WYCCKUN brbmmorexa [OK
P = ] P https://m.edsoo.ru/da794295
TOK B MeTaiax. CBepXIpoBOUMOCTh
DNEeKTpUUECKUN TOK B pacTBOpax U
140 acryiaBax JICKTPOJIMTOB. 3aKOHbI brbmmorexa [OK
P P ’ https://m.edsoo.ru/4b423491
Ddapagest 1S STEKTPOIH3a
bu6mmorexa [IOK
141 C) i I
JICKTPHHCCIHH TOK B Tasax ama https://m.edso0.ru/92d92f76
142 DNEeKTPUUYECKHI TOK B BaKyyMe. bubnmnoreka [IOK
BakyymHubie mpu6opsI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUH TOK B bu6numoreka [LIOK

MOJIYIIPOBOAHUKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E%2B160
https://m.edsoo.ru/ab61c660

144

[TonynpoBoIHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edso0.ru/83622200

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSIKEHUS
B IICTIH TOCTOSTHHOTO TOKA TIPH TTOMOIIIH
aHAJIOTOBBIX U IU(PPOBBIX
HM3MEPHUTEIBHBIX MPUOOPOB" WK
"3HaKOMCTBO ¢ 1TU(DPOBOI
nabopartopueii 1o ¢puzuke. [Tpumepsl
n3MepeHus PU3NIeCKUX BEJTMYNH ITPU
MTOMOIIIM KOMITbIOTEPHBIX JATYMKOB"

bu6mmoreka [IOK
https://m.eds00.ru/5643ea56

146

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHne HEpaBHOMEPHOTO JBUKCHHUS
C LIETIBIO OMPE/IEIICHNS MTHOBEHHOM
ckopocTH"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

Pu3NYECKUl TPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHHUsl pH
MPSIMOJINHEITHOM PaBHOYCKOPEHHOM
NBIMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
i "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH IIPH PaBHOYCKOPEHHOM
nBYOKEeHUN"

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mMepeHne ycKopeHusi CBOOOIHOTO
najgeHus" wiu "M3ydyenue nBuKeHus
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

bu6nmuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYeCcKUil TPaKTUKYM 110 TEME
"N3yueHue NBUKEHUS Tela 1o
OKPY>KHOCTH C IMOCTOSTHHOM 10 MOJIYJIIO

Bbu6nmuoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "MccnenoBanue
3aBUCHUMOCTH 1€pHO/1a OOpaIlleHHs
KOHHYECKOTO MasITHHKA OT €0
napameTpoB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MmepeHue paBHOJACHCTBYIOLICH CHIIbI
IIpH IBHXKEHUH OpYyCKa M0 HaKJIIOHHOU
mwockoctu" win "[IpoBepka runoresst o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
OpycKa 1o HAaKIIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro Macchl'”

Bu6moreka [IOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nepopmanuun” win "U3ydyenue
JBUKECHMSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Uepe3 JIETKui
6710K"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue korduimeHTa TpeHus 1no
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3apucumocTtd Frp(N)" mnu
"HccnenoBanue qBUKEHUS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH C IEPEMEHHBIM
K03 HULIHEHTOM TpeHUs" Win
"N3y4yeHune ABUKEHUS Tpy3a HA BAITY C
TpeHuem"

Bbu6nmmoreka [JOK
https://m.edsoo.ru/b83b1607

153

PuU3NYECKUI IPAKTUKYM I10 TEME

bu6mmorexa [IOK



https://m.edsoo.ru/0b34db84
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"HccnenoBaHue ycliOBHil paBHOBECHUS
TBEPJIOrO TeJa, UMEIOLIETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILUTEHHOB M pacyeT CUJI yIIpyrocTu'"
niu "M3ydyeHne ycToiuuBoCTH
TBEPJIOTO TeJa, UMEIOILETO III0IA b
orops!"

https://m.edsoo.ru/4a04f4f7

154

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TopMO3HOMY yTu'" ninm "U3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUSI
MMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "HccnenoBanyue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBuu" uinm "M3mepenue
KMHETUYECKOW dHEPruu Tela 1o
TOPMO3HOMY ITyTH"

bubmuorexa [JOK
https://m.edsoo.ru/856fb28e

155

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOrO Ipolecca
(peKOMEHI0BaHO MUCIOIb30BAHNE
udpoBoit 1adopaTopun)" wiu
"N3y4eHne n30X0pHOro mpouecca” uin
"N3yuenue n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepeHue yenpHON TemI0eMKOCTH"
unu "UccnenoBanue npouecca

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHUS BellecTBa' UM
"UccnenoBanue aguadaTHOrO
npouecca" uwim "M3yuenue
B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATypPbl KUIIEHUSI KUIKOCTEN"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuenue 3akoHOMepHOCTEN
UCHIapEeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TeIOThI
naBieHus apaa" uim "Usyuenue

. bubmuoreka IHOK
157 CBOMCTB HACBHIIIICHHBIX MAPOB' UIH 1 1 1

https://m.edsoo.ru/6bla23b5

"N3mepeHune abCoMIOTHON BIAKHOCTH
BO3/lyXa U OLIEHKA Macchl IapoB B
nomenieHuun". Mamepenue

K03 (ULIHEeHTa TOBEPXHOCTHOTO
HATSKEHUS

Pu3nYeCcKUil MPAKTUKYM 10 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsSKEHHOT0 KOHJIEHCATOpa B SHEPTUIO
M3JIY4eHHS CBETOAMO A" HIIH
"N3yuenune nporekaHus TOKa B LIENH, bu6nuoreka LIOK

158
coJiepKalie KoHaeHcaTop" uiu https://m.edsoo.ru/ec424377

"Pacrnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEILHOM COEAMHEHUHT
KOH/IEHCaTOpoB"

Pu3nYecKuil IPaKTUKYM 110 TEME bubnnorexa [HOK

159
"HccnengoBaHue CMEIAaHHOTO https://m.eds00.ru/2b179d98
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COCAMHEHUS PE3UCTOPOB" MU
"N3mepeHue y1enbHOro CONPOTUBIEHUS
npoBoaHukoB" wiu "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HanpsHKEHUs AJIs JIaMIIbl HaKaJIuBaHus"

®u3nYECKUi MPAKTUKYM I10 TEME
"Habumoienue sexTponm3a uim
"N3mepenue 3apsiga 0OJHOBAIEHTHOTO
noHna" unu "HMccnenoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH CONPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI'" UITH
"CHsiTE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU Aroaa"
PesepBubiil ypok. O000IIEHIE U
161 CI/ICTEM&THSZEH)I 3HAHWMH 110 TEME Bromaorexa HOK
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurblit ypok. O0001IEHHE 1
162 CI/ICTEM&TI/ISZI_II)I/IH 3HAHWM 110 TEME Brbmaorexa LIOK
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBHeIi ypok. O000IIIEHHE U
163 CHCleMaTmZEHﬂ 3HAaHHUH 10 TEME bubmiorexa LJOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOro Tena
PesepsHrlil ypok. O000IIIEHHE U
164 CHCTIe)MaTmZEHﬂ 3HAHUHI IO TEME Bubmiorexa LIOK
" " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpaHEHHSI B MEXaHHUKE
PesepBHrlit ypok. O6001IeHNE 1
165 CHCTEMATHU3alNs 3HAHUI IO TEME bu6mmorexa [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopuu”

https://m.edsoo.ru/de148976
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PesepBHbIil ypok. O6006111IeHIE 1

166 CUCTEMATHU3ALIM 3HAHUM [10 TEME 1 bubmmorexa [JOK
I https://m.edsoo.ru/Obcc77cl
"TepmoauHamuka. TenioBble MalvHbl"
PesepBHbIil ypok. O6006111IeHIE 1
167 CUCTEMaTHU3alsl 3HAHUU 110 TEME 1 bubnmoreka [JOK
"ArperatHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
da3o0Bble nIEpeEX0bl"
PesepsHElil ypok. O000IIEHNE U
168 CI/ICTI;MaTm:EHﬂ 3HaHI/H;1Jl 10 TEME 1 bubmorexa [OK
" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE T10JIe
PesepBusblil ypok. O000IMIEHNE 1
P P . bu6mmoreka [IOK
169 CHCTEMATH3aLMs 3HAHUM [10 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCcTOSTHHBIH IIEKTPUICCKHI TOK
PesepBusblil ypok. O000IIEHNE 1
P P fII " bubmnoreka LIOK
170 cucTeMaTH3alus 3HaHUM 10 TeMe ' 1 OKHU 1
| https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBHIEE KOJIMYECTBO HACOB I1O 170 16

[TPOIT'PAMME
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11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne [ara uudpoBbIie
Tema ypoka KonTpoabnsbie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB U IPOBOTHUKOB C TOKOM 1 bubmmorexa [OK
poBoA ' https://m.edso0.ru/487a8593
MarnutHoe nojie. 'unore3a Amrepa
BekTop MarHMTHOM MHIYKIIUH.
2 ITpun plxm CYIIEPITO3U Ifl/}ll MI;rHHTHHx 1 bubmorexa HOK
P “H YIep t . https://m.edsoo.ru/4clabccb
nosiedl. JIuHuM MarHUTHON MHIYKIIUN
3 MarsauTHOE 110J1€ IPOBOJHHUKA C 1 bubnuotexa [JOK
ToKOM. OmBIT DpcTena https://m.edso0.ru/d35d5262
4 Cuna Amnepa, e€ HarpaBJIEHUE U 1 bubnuotexa [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ha
bu6mmorexa [IOK
5 P 1
ClICHHE a1t https://m.edsoo.ru/a37a0c21
5 IIpumenenne 3akoHa Amnepa. 1 bubnnorexa [IOK
DneKTpOnu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e¢ HanpaBiieHUE U
7 MOJyJIb. JIBUXKEHHE 3apsSKEHHOMN 1 bubnuoteka [IOK
YaCTHUIIbI B OJTHOPOJTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nosne
bu6mmorexa [IOK
8 Pemenwue 3ana 1
HHCHHE 3a]1ad https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopenia 1 bubmorexa [IOK

https://m.edsoo.ru/d518be4b
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bu6mmoreka [IOK

10 Pemenne sazas https://m.eds00.ru/93617bd9
Ma 0¢€ IIOJIE B BEIIIECTBE.
11 de FHZI;I;FH;;(HB iama- ;B buGnnorexa [IOK
pP - 11ap https://m.edso0.ru/30ff9608
IMaMarHeTUKN
OCHOBHBIE CBOIICTBa
12 I Bu6mmoreka [JOK
(eppomaraeTukos. Iipumenenne https://m.edso0.ru/0b58190a
(heppomMarHeTHKOB
13 Pemenue 3ama4 mo teme "MarautHoe bubmuorexa [JOK
nosne" https://m.edsoo.ru/5b55c307
14 Permrenue 3amay mo reme "MarautHoe bubmnoreka LIOK
nose" https://m.edsoo.ru/41c4ae8a
SBneHue IIeKTPOMAarHUTHOM
15 WH nn. [1oTOK BEKTOpa MAarHUTHOMI bubmorexa HOK
AyKLHH. P https://m.edsoo.ru/b3efalcl
WHIYKIIUU
bu6mmoreka [IOK
16 IIC mmyKin https://m.edso0.ru/48150bd8
17 3aKOoH 3JIEKTPOMArHUTHON UHTYKIIUU bu6nmnoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuueckoe nosie. Toku bubnuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJC uHayKIIUY B IBUKYIIUXCS bubnunoreka [IOK
ITPOBOJHUKAX https://m.edso0.ru/0235cc02
Bbu6nmuoreka [JOK
20 Pemenne 3aza4 https://m.edsoo.ru/4dfda618
Bbu6nmuoreka [JOK
21 IT
pasiio Jletua https://m.edsoo.ru/bbc22726
22 WNunykrusHocTs. Karymika bubnnorexa [HOK
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HHAYKTHUBHOCTHU B LICIIU ITIOCTOSAHHOI'O

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

TOKa
23 Asnenune camonnaykuuu. 9/1C bubnmoreka [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
OHeprus MarHuTHOTO NOJISl KaTYIIKH C bub6nuoreka [IOK
24
TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3c0ad11
bu6mmoreka [IOK
2 P
> clieHme safat https://m.eds00.ru/88f69d2b
%6 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
3HAHUM 110 TeMe "DIeKTpouHaMuKa" https://m.edso0.ru/76484025
97 KonTponbnas paborta o teme bubmuorexa [JOK
"OnexTponuHamuka" https://m.edsoo.ru/8ae09b98
Koneb6arenpHas cucrema. CBOOOIHBIE
28 KoJjicOanus. 'apMoHnYecKue bubmorexa HOK
P https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe u 1TMHaMHU4YeCKOE bu6mmorexa [IOK
OTIMCaHKE KoJie0aTeIbHBIX JIBHKCHUN https://m.eds00.ru/87ce9498
DHepreTuieckoe onrcanue. Beisos
WHAMHYECKOTO OIUCAHUS
30 fa MOHHUYECKUX KOJIeOaHUH U3 X bubmmorexa [IOK
p https://m.edso0.ru/e3c99692
HHEPreTHYECKOT0 U KHHEMAaTUYECKOTO
OIHMCaHHUS
bu6mmoreka [IOK
31 A OaHwMiA
MILTHTY3 M $a3a Konebarmi https://m.edsoo.ru/7a0c439a
[Tepuon u yactoTa KoaeOaHMIA.
32 [Tepron manbsix cBOOOIHBIX Bbu6nmuoreka [JOK

KoJIe0aHnii MATEMAaTUUECKOTO
MasiTHUKA. [leproa cBOOOIHBIX

https://m.edsoo.ru/e0399319
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KoJ1e0aHui MPY>KUHHOTO MasiTHUKA

33 3aTyxaromue KoeOaHus. Bu6mmoreka [JOK
Breinyxaennsie koiaebanus. PezoHanc https://m.edso0.ru/72e93d09
Bu6mmoreka [JOK
4 A
3 BTOKOsICOaNHU https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpoxk-koH(pepeHuys "MexaHudecKue
36 K(E)J'Ie6aHI/I}(Ib BpM ;,IKaJILHHX bubmmorexa [JOK
"y https://m.edsoo.ru/8ef587be
HWHCTPYMEHTaxX
O000111eHIE U CUCTEMATHU3ALIMS
37 3HaHUH 110 TeMe "MexaHuueckue bubmmorexa HOK
| https://m.edso0o.ru/eb84182f
KoJIe0aHus
DNEeKTPOMarHUTHBIE KOJICOAHMSI. bu6nuoreka [IOK
38 .
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBsA3b aMIITIUTYIBI
39 3a Is)m: KOHJIEHCATOPa C aMILIAT nc})]; bubmiorexa LJOK
P P Y https://m.edso0.ru/093f9afl
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aKkoH COXpaHEHUs YHEPTUHU B bubnuoteka [IOK
UJIeaTbHOM KOJIeOaTEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroliue 3JIeKTPOMarHuTHEIE
41 KOJ‘I}:gaHIfII:I Brm )KIZLCHHBIC bubmorexa LHOK
’ y https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHMs
[Iepemennslii TOk. Pesucrop n
42 KOHJIEHCATOP B LIEMH IIEPEMEHHOTO bubmmorexa [OK
A p B p https://m.eds00.ru/84836152
TOKa
43 Karymka nHIyKTUBHOCTH B LIENH bu6numoreka [LIOK
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INEPEMEHHOT'O TOKa

https://m.edsoo.ru/cfa307af

3axoH OMma 1151 3JIEKTPUUECKOM LIenn

Bu6mmoreka [JOK

44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoniHoCcTh IIEPEMEHHOTO TOKA.
45 AMII:EII/IT HOCpI/I elCTBYIOIIEE Bubmorexa OK
e A yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHE CHUJIbI TOKA U HAPSKCHUS
46 Pe3onanc B 2i1eKTpUYECKOM [IEIHN Bubmiorexa LOK
p H https://m.edso0.ru/087506df
bubmuorexa [JOK
47 P
CHICHHE 3aAat https://m.edso0.ru/a16836a4
eaJbHbIA TpaHchopMaTop.
48 EﬂomBo CTBI(D) neq)epaqa Hp bubmoreka LJOK
p A > TTEPEAL o https://m.edsoo.ru/f97418ae
MOTPEOJICHUE IIEKTPHUYSCKON YHEPTUN
DKOJIOrM4eCKHe PUCKU TPpU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT j I/ICHOJ‘IBSOII:aHI/IHp bubmiorexa LJOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TTIOBCETHEBHOM
JKU3HU
bu6nmmoreka [IOK
50 P
CHICHHE 3aAat https://m.edsoo.ru/ee6677ed
bu6nmmoreka [IOK
51 P
CHICHHE 3aAat https://m.edsoo.ru/7cab59f8
O0001IeHre 1 cCUCTEMaTU3aIIHS
52 3HAHUH 110 TeMe "DIEKTPOMArHUTHBIE Brbmaorexa LOK
" P https://m.edso0.ru/401024a9
KoJIe0aHus
MexaHn4ecKHe BOJTHEL Bbu6nmuoreka [JOK
53
XapakTepuCTUKN MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHNYECCKUX BOJIH Bbu6nmuoreka [IOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapakTEePUCTUKU 3BYKa bubmmorexa LIOK
Y. AapaKtep K https://m.eds0o.ru/138b6f09
56 Wudpassyk u ynerpassyk. LllymoBoe bubnmoreka [IOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edso0.ru/7380038f
Bu6mmoreka [JOK
7 P
> CHICHHE safad https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBHIE BOJHBI. bubmuorexa [JOK
N3nydyeHue 3neKTpOMAarHUuTHHIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust AMEKTPOMATrHUTHBIX BOJIH. bu6nuoreka [IOK
CBolicTBa AIEKTPOMarHUTHBIX BOJIH https://m.edsoo0.ru/d01b818c
[Ikana 31eKTpOMarHUTHBIX BOJH.
60 [TpuMeHeHHe AIIEKTPOMArHUTHBIX Buommorexa LIOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIMIIBI paAHOCBA3H U
61 TeneBuAeHUs. Pagnonokaims. bu6mmoreka [IOK
DNEeKTPOMarHUTHOE 3arpsi3HEHNE https://m.edso0.ru/9f96f18
OKpY>Karollen cpeibl
62 KonTponbhas paborta 1o teme bu6nuoreka LIOK
"Konebanus u BogHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aK0H IPSIMOJIMHEHHOTO bu6nmnoreka [IOK
pacrpocTpaHeHus CBETa https://m.edso0.ru/f9566406
Pemenue 3a1a4 Ha mpuMeHEeHHE
64 3aKOHa MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUsl CBETa
65 OTtpaxenne cBeta. [Imockoe 3epkaio. bubnmnoreka [IOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 IIpenomnenue cBeta. AGCONIOTHBIN U bu6numoreka [LIOK
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OTHOCHTEJIbHBIN MOKa3aTeib
npenomiieHus. [lonHoe BHyTpeHHEee
oTpaxkeHue. [IpenenpHbiii yroa
MOJIHOTO BHYTPEHHETO OTPAKEHUSI

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMEHCHUC

bu6mmoreka [IOK

67
SAKOHOB OTPANEHHA 1 PSIOMIICHIA https://m.edso0.ru/49d830a9
CBeTa
Xop nyueit B mpusme. [lucnepcus
. bubmuoreka [IOK
68 cBera. CII0KHBIN cocTaB 0eIoro cBera.
https://m.edsoo.ru/d8elc3be
Lger
69 JInn3bl. DOKYCHOE PACCTOSAHUE U bubnuoreka [IOK
OoNTHYECKas CUJIa JIUMH3EI https://m.edso0.ru/60441359
20 [Toctpoenune n300pakeHU B TMH3aX U bubmuorexa [JOK
HUX CHUCTEMAaX. YBEJIIMYCHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemrenue 3aa4y Ha HOCTPOCHUE
71 n300 anceHIfITI IOJI aZII\)/IBIX C bubmorexa LHOK
p ’ yd https://m.edso0.ru/5a868f09
IIOMOIIIBIO JIMH3
72 I'ma3 xak ornTudeckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. ITpenennl
73 i} I/IMGHI/IMOJCI:TI/I FC(I))M);[T HYECKOM Bubmorexa HOK
p p https://m.edsoo.ru/cd174a10
OIITHUKHA
74 CKopoCTh CBETa U METO/IbI €€ bubmuoteka [IOK
A3MEPEHHUS https://m.edsoo.ru/f32aab06
bu6nmuoreka LIOK
& Jlucriepeust caera https://m.edsoo.ru/lel6ccée
76 WnTepdepenmus ceera bubmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHtHbie UCTOUYHUKHU. Y CITOBUS

77 HaO0II0ICHUSI MAKCUMYMOB 1 Bubmorexa IOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bu6mmoreka [IOK
8 Pemterye sanas https://m.edso;.lru/SOGldeZb
bu6mmoreka [IOK
[ lpuvererme naTepeperiin https://m.edso;.lru/6686dbc8
bu6mmoreka [IOK
80 Audpaicuns coera https://m.edso;_.[ru/12ed04b5
81 JndpakumonHas peneTka. Y cioBue bubnuoreka LIOK
HaOII0/IeHUS TTIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [IOK
82 Penterre sanart https://m.edso;_.[ru/d580411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo0.ru/e9890fe9
bu6mmorexa [IOK
84 Pemerre sazat https://m.edsoc{_.lru/c56c8158
85 CBeToBbI€ SIBJICHUS B IPUPOJIE brbmmorexa LOK
https://m.edsoo.ru/0b36363d
86 O06001IeHre U cUCTeMaTH3aIUS bubnmnoreka [IOK
3HaHuH 1Mo Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbHas pabota 1o reme bu6nuoreka LIOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHUIBI IPUMEHUMOCTH
88 KJIaCCHYECKON MEXaHHMKH. 3aKOHEI Bbu6nmuoreka [JOK
JJIEKTPOJAUHAMUKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [ToctynaTel cienuanabHOM TEOPUHU bubnmuoteka [IOK
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OTHOCUTCIIBPHOCTH

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BPEMEHHOI
untepsai. [IpeodpazoBanus JlopeHia.
YcnoBrue npUYuHHOCTH.

bu6mmoreka [IOK

90
OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpEMEHH U COKpaIlEHUE
JUTHHBI
o1 DHeprusi U UMINYJIbC peIssTUBUCTCKON bubnuorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HUMITYJIECOM PEISITUBUCTCKOM YaCTHUIIBI bubmorexa HOK
’ https://m.edsoo.ru/b6258ffa
DHeprus MoKos
93 PaBHOBECHOE TEIJIOBOE U3IIyUYCHUE bubmorexa [TOK
yi https://m.edsoo.ru/f54035a5
bubmnoreka LIOK
4 B
9 3aKoH cmemerys Bixa https://m.edsoo0.ru/1c5ff752
o5 I'unote3a M. Ilimanka o kBaHTax. bu6nmmoreka [IOK
DOTOHBI https://m.edsoo.ru/abffa218
bu6mmorexa [IOK
% DHEprus 1 MMITyILC oToHa https://m.edsoo.ru/7fh307ec
97 ®oroaddext. OnbiTe A. T bu6nuoreka LIOK
CroneroBa. 3akoHsl porodddexra https://m.edso0.ru/8c68e5b9
VpasHenue DUHINTEHHA
98 q)f))Toa(bQ)eKTa "K aCHaSIIl["H;EIlHI/I a" bubmmorexa TIOK
0P patHil https://m.edsoo.ru/01ef4556
dorordpdexra
99 JHasnenue ceera. Onwitel [1. H. bubnmnoreka [IOK
Jlebenena https://m.eds00.ru/64b4f966
100 BonnoBbIe cBOMCTBA YaCTHI] Bbu6nmuoreka [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounbl ae bpoiing. J{niuHa BoIHEI e

Bu6muoreka [JOK

101 bpofiuist 1 pasmepe! OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKAJU3AINH JBIKYIICHCS YaCTHIIBI
. bu6mmoreka [IOK
102 KoprycKysspHO-BOIHOBOH AyatusM https://m.edsoo.ru/8ccab62a
103 Judpakius 21eKTPOHOB Ha bubnunoreka [HOK
KpHUCTaJIax https://m.edsoo.ru/30dbal8c
Crnenuduka n3MepeHuii B MUKPOMHPE.
104 Coo?Hg)meHHﬂ Herc))n e eJIéHH(I))CTeﬁp bubmmorexa [IOK
. pe https://m.edso0.ru/65783dec
['eitzenbepra
bubmuorexa [JOK
105 Pemerne rpaguieckix sanas https://m.edsoo.ru/e70195bd
bubmnoreka LIOK
1 P S
06 CLICHHC PACHCTHRIX sakad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam:
107 "OCI:(I))BBI CTOI')' "KopnyckynsipHo- brbmmorexa [OK
. o PIYCEY AP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTi3M
OMNBITHI IO KCCIICTIOBAHUIO CTPOCHHUS
108 atoma. [ImanerapHas Mojenb aToma brbmmorexa [OK
: P https://m.edso0.ru/312b750a
Pesepdopna
bu6mmorexa [IOK
1 I1 b
09 OCTYNIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CriekTp ypoBHE# bubnmnoreka [IOK
SHEPIUM aToMa BOAOpOAa https://m.edsoo.ru/cf74bl1la
11 CrioHTaHHOE U BBIHYX/IEHHOE bu6mumoreka [LIOK
U3JIy4YEHHUE CBETA https://m.edsoo.ru/f945d85c
112 Jlazep bu6numoreka [LIOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edsoo0.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eitzenbepra-MBanenko. 3apsn u
MaccoBO€ 4UCIo sapa. M30Tomsl.
PannoaktuBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJMOAKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3iydyeHus. BiausiHue
PaIMOAKTUBHOCTH Ha JKUBBIC
opranu3msl. Jlozumerpus

Bu6mmoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBsA3M HYKJIIOHOB B Sipe.
SAnepusie cwibl. Jlepext macchl sapa.
S nepusbie peakuu. SnepHbie
peakTopsl. [Ipobaemsl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKUE ACTIEKThI Pa3BUTHSA
SIIEPHOM SHEPTEeTUKH

bubmuorexa [JOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u
HCCIIEA0BAHMS YIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenn. KBapk-rirooHHas MOJENb
aJIpOHOB

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5h

117

®usuka 3a npeaenamu CTanaapTHON
Mozenu. TeMHas MaTepus 1 TEMHast
sHeprus. EnuncTBo pusnueckoi
KapTUHBI MUpa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTanel Pa3sBUTHUA aCTPOHOMMUMU.

bu6mmorexa [IOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHHUE ACTPpOHOMUH

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX

Bu6mmoreka [JOK

119
00BEKTOB. METOIBI ACTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIIEIOBAaHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PaIUOTEIIECKOIIBI buGnnorexa [IOK
s ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bu 3Bé3nnoro ueba. Co3sesnus,
121 SIPKUE 3BE3/1bl, IUTAHETHI, KX BUIUMOE bubmorexa HOK
P ABL, i 8 https://m.edsoo.ru/aac588eb
JBYOKEHHUE
Conneunas cucrema. CoJHIIE.
122 ConHe4Hast akTUBHOCTE. MICTOUHHK bubmmorexa [OK
. https://m.edsoo.ru/22748eb4
sHepruu CosiHIA U 3BE3]T
3BE€3/1b1, HX OCHOBHEIE
123 XapakTepucTuku. [luarpamma bubamorexa [TOK
| PaicTep . P " https://m.eds00.ru/42169944
CHEKTPATBHBIN KJIacC — CBETUMOCTD
124 3Be3 bl IIIaBHOM MOCIEI0BATEIEHOCTH bubmorexa TIOK
A a https://m.edsoo.ru/b3ch766¢
BuyTpeHHee cTpoeHue 3BE3I.
125 CoBpeMeHHbIE MPEACTABIECHUS O bubnnorexa [OK
IIPOUCXOXACHNUH U 3Boronuu ConHIa https://m.edsoo0.ru/d09da494
M 3BE€3]1. DTalbl >KU3HH 3BE3]
Mneunsiii [Tyt — Hama ["anakTuka.
126 Ture! ramakTik. YeépHbIEe ObIPLI B bubmorexa HOK
- P AR https://m.edsoo.ru/7cd10a0a
SJIpax TaJaKTUK
127 Bcenennas. Pacupenue BeeneHHOM. bubnnorexa [HOK

3akon Xabb6mna. Teopus bomnbiioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3pbIBA. PenmukToBoe H3JIIYyYCHUC

128

MacmtaGHast cTpykTypa Beenennoi.
Meraranaktuka

Bu6mmoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepemiennsie npo6iemMbl acCTpOHOMHUH

Bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBanue MaroiuTHOTO OIS
MMOCTOSSHHBIX MarHUTOB' MJIK
"HcclienoBanue CBOMCTB
(heppoMarseTukoB" MU
"UccaenoBanue IeHCTBUS
MTOCTOSITHHOTO MarHuTa Ha PaMKy ¢
TOKOM"

bubmnoreka LIOK
https://m.edsoo.ru/67361aef

131

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepenue cuipl Amriepa uiu
"N3y4eHne 3aBUCUMOCTH CHJIBI
Amriepa oT cuibl TOKa" WIN
"OnpeneneHne MarHUTHON UHIYKITUU
Ha OCHOBE U3MepeHus cuiibl Amrepa”

bu6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

132

Pu3nuecKuil IPaKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHre HHAYKIIUU BUXPEBOTO
MarduTHOTO oy

https://m.edsoo.ru/c36658da

133

Du3nYecKuil IPaKTUKYM 110 TEME
"HccnenoBanue sIBIEHUS
camouHaykiuu" wium "Coopka Moaenu
AJIEKTPOMArHUTHOTO reHeparopa”

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3HYECKUl IPAKTUKYM I10 TEME

Bbu6nmuoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue nepuoa CBOOOTHBIX
KOJIeOaHUH HUTSIHOTO U TIPY>KUHHOTO
MAasTHUKOB"

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

Du3nYECKUi MPAKTUKYM I10 TEME

" bu6mmoreka [IOK
135 HEE;ZI?HT;B;:::;;?‘MH B https://m.edsoo.ru/a28026bd
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro TOKa
4epe3 M0CIIe0BaTeNbHO COSIMHCHHBIE BuGmorexa LIOK
"
136 Eilff%fj;g;g:;ﬁfg{;ffmmp https://m.edso0.ru/89dc2d90
HCTOYHUKOB CBETA B LIETN
MepEMEHHOr0 ToKa"
dusnueckuil MpakTUKyM 1O TeMe
137 "N3yueHue napaMmeTpoB 3ByKOBOM bubmmorexa [IOK
ommEr" https://m.edso0.ru/b100661a
@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue nokazarens IpeaoMIeHUS
138 crewna” wim "Tonysierne }r?tptlrif/jln(:TeedI;?)(ﬂ?/IAfZSGQeal
1300pakeHus B CUCTEME U3 MJIOCKOT0 T '
3epKaya U JUH3bI"
Pu3nuecKuil IPaKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (hOKYCHOTO paccTOSIHUS OT BELIeCTBa bubnnorexa [HOK
(Ha mpuUMepe KUAKUX JIMH3)" UITH https://m.edsoo.ru/b879fb3f
"N3mepenue (OKyCHOTO pacCTOSHUS
paccenBarONMX JIUH3"
140 Du3rYecKuil IPaKTUKYM 110 TEME bubnnorexa [HOK

"Habmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

UHTEp(EPEHITNHN U TIOJISAPU3AITTI
cBeta"

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpenesieHue UMIYJIbCa U YHEPTUU
PENATUBUCTCKHUX YacTHIL (TI0
(dhoTorpadusiM TPEKOB 3apsHKEHHBIX
YacTHUI] B MArHUTHOM T10J1€e)"

Bu6mmoreka [JOK
https://m.edso0.ru/63756¢c47

142

Ou3nyecKkuil MPakTUKyM 0 TeMe
"U3mepenue nocrosinHou [linanka Ha
ocHOBe uccienoBanus Gorodrpdexra”
unmu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO/] OT
HarnpspKkeHus "

bubmnoreka LIOK
https://m.edsoo.ru/eb916f82

143

Ou3nYecKuil IPaKTUKYM 110 TeMe
"HccnenoBanue cekTpa
pa3pekKEHHOT0 aTOMAPHOTO BOAOPOJA
1 U3MepeHue nocrossHHon Puabepra”

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

144

Pu3nuecKuil IPaKTUKYM I10 TEME
"UccnenoBanue pagroakTUBHOTO
(doHa c ucoab30BaHUEM J03UMeTpa"
nin "M3ydenue nornomenus oera-
YacTHUI alfOMUHHEM "

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYeCKUil NPAKTUKYM 110 TEME
"Habmronenus 38€31HOr0 HeOa
HEBOOPY>KEHHBIM IJ1a30M C
HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUN [T ONTPEACICHUS
MOJIOKEHHSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3aus CeBEpHOTO MOJTyIIapyst 1
sipkue 38¢37161" WK "HabmroneHus B
TesecKon JIyHsl, IIaHeT, TYMaHHOCTEN
1 3BE3IHBIX CKOIIEHHH"

O06o001IeHNe U CUCTEMATU3AIIHS
3HaHU#. Posb GU3HKK ¥ aCTPOHOMUU B

. N bubmuorexa [JOK
146 9KOHOMMYECKOH, TEXHOJIOTHYECKOH,
N N https://m.edsoo.ru/ad6ddeed
COIIMAIIEHOW U 3TUYECKOH chepax
JEATEIIbHOCTH YeI0OBEKa
O00011IeHNE U CUCTEMATU3AIUS
147 3HaHuil. Posib 1 MecTo Gpu3uKU U bubnuoreka [IOK
aCTPOHOMUU B COBPEMEHHOM Hay4YHOH https://m.edso0.ru/18f19f7c
KapTUHE MUpa
O00011IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHPOBAaHHH MPEJCTABICHUH O
148 gngnqjcmﬁ Ka TEIHC MHpa, MECTO bubmorexa HOK
. P pa, https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHpA B O0IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPHPO/IE
149 O06o00611eHre U cucTeMaTH3aIs bubnmnoreka [IOK
3HaHui 1Mo Teme "Knaemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHne U cucTeMaTH3aIHs bu6mmoreka [IOK
3Hauui mo teme "Knaemarnka" https://m.edso0.ru/4e31b507
151 O06o0011eHne U cucTeMaTH3aIHs bu6mmoreka [IOK
3HaHui no teme "/[uHamuka" https://m.edsoo.ru/2dfbafch
O00011IeHIE U CHCTEMATH3ALIUS
. " bu6mmorexa [IOK
152 3HaHu# 1o Teme "CTaTuka TBEPAOTOo

Tena"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O06001IeHEe 1 cuCTEMaTU3alIUA

153 3HaHUH 110 TeMe "3aKOHbBI COXPaHCHHS Bubmmoreia [JOK
B MexamKe" https://m.edsoo.ru/32a4d1a0
O0001IeHrEe U CHCTEMAaTH3aLHs Bt OK

154 3HaHui 1Mo TeMe "OCHOBBI htlf H/I;IOTedKa 1 1ed440a8

s://m.edsoo.ru/e ca

MOJIEKYJIIPHO-KUHETUUECKOM Teopun" D
O0o0011IeHNE U CHCTEMATH3AIUs Eut6 OK

155 3HaHu# 1o TeMe ""TepMoIMHaMHKa. nbmorexa 1
TeLIOBLIE MALLHEL" https://m.edsoo.ru/c63f7c10
O000111eH1E ¥ CUCTEMATU3AIUs

156 3HaHU# Mo TeMe "ArperaTHbie bu6nunoreka [IOK
coctosguus BelectBa. Da3oBrie https://m.edsoo.ru/1d36b5b1
nepexozs"”
O00011IeHrE U CHCTEMATHU3ALIHS Bt OK

157 3HaHUH 110 TeMe "DIeKTpuYecKoe nosmmorexa I
— https://m.edsoo.ru/3bf0def9
O0001IeHEe B CHCTEMATH3AIU Eu6 OK

158 3HaHui mo Teme "TlocTosTHHBIH nomaorexa L
SeKTPHYCCKHE TOK" https://m.edso0.ru/71453ee6
O00011IeHE B CHCTEMATH3aIUsA Eu6

159 3HaHUM 10 TeMe "TOKH B pa3IuYHBIX nomorexa OK
cpeax” https://m.edsoo.ru/3d40077a

160 O06001IeHre U CUCTEMATU3AIIHS bubmuoteka [IOK
3HaHu# o TeMe "MarauTHoe noJe" https://m.edsoo.ru/3b4c06ae
PeseprubIil ypok. O6001eHIE 1

161 CHCTEMAaTHU3alMs 3HAHNUH [10 TEME bubmorexa LIOK
" HeKTpOMATHITHAS HHAYKIHA" https://m.edso0.ru/053e2248

162 PezepHblil ypok. O60011eHIE U bu6numoreka [LIOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
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CHUCTEMATH3AIINs 3HAHUN 10 TEME
"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIil ypok. O6006111IeHIE 1

163 CHCTEMATH3alMs 3HAHHUH 110 TeME Bubmorexa IIOK
https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHHIE KojeOaHus" D
PesepBHelil ypok. O000IICHHE 1
164 CHCTEMATH3alMs 3HAHHH 110 TeME Bu6mmoreka [JOK
"MexaHUYEeCKUE U 3JIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHeIit ypok. O000IICHHE 1
. b K
165 CHCTEeMaTH3alus 3HaHUM 10 TEME htlfij?/jlrzTeedI;icﬁSISZadmOS
"OnTuka" PS./m. '
PesepBHEIit ypok. O6001mEeHNE 1
. bu6 OK
166 CHCTEMATH3alMs 3HAHUH 110 TEME htI;Isz'I/I;In(:TeedI:(l)c{lru/5beclc65
"Ocnosel CTO" — '
PesepBHelit ypok. O60011IeHNE 1
N bu6 OK
167 CHCTEMAaTHU3allKs 3HAaHUH 110 TEME htI;Isz?/I;In(:TeedI;?);lru/f7c59d38
"KopryckyisipHO-BOJTHOBOH ayasu3m" T '
PesepBHblit ypok. O6001IeHNE U
. bu6nmmoreka [IOK
168 cUcTeMaTHu3alus 3HaHUH 110 TEMe https://m edsog_[rullf511654
"®dwu3uka aroma" — '
PesepBubiil ypok. O6006111eHIE 1
169 CHUCTeMaTH3aIvs 3HAHUH 110 TEMe bubmuorexa [JOK
"®u3uka aTOMHOTO AApa U https://m.edso0.ru/905¢c5ce0
3JIEMEHTapHBIX YaCTHIL"
PesepBHbIit ypok. O6001IeHNE 1
b K
170 CHCTeMaTHu3allus 3HaHUM 10 TeME nbmmorexa [0

"OnemeHTh! acTpopu3UKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

170
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

®dusmka, 10 knace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. mon penakuueit
[TapdentbeBoit H.A., AkiinonepHoe

obmectBo «M3narenscTBo «lIpocBenieHne»

®dusuka. Mexanuka, 10 kmace/ Msakumes I'.5., CunsikoB A.3., OGIIECTBO ¢ OTpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[[PODA»;

AxrmonepHoe o6rmecTBo «M3narensctBo «lIpocBenienue

®usuka. MonekymnsapHas pusuka. Tepmoaunamuka, 10 kmace/ Msikumes .., CunsikoB A.3.,
OO611ecTBO ¢ OrpaHUYEHHOM

OTBETCTBEHHOCTHIO «/IPODA»; AkiinonepHoe obmiectBo «M3marenbetBo «IIpocemnieHnes
®dusuka. Dnekrpoarnamuka, 10-11 knacesl/ Mskumes I'.5., CunasikoB A.3., O6miecTBo ¢
OTPaHUYEHHOUN OTBETCTBEHHOCTHIO

«IPODAy; Aknmoneproe obmiecTBo «M3marensctBo «lIpocsemnieHnes

METOANYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA
®dwusuka. YriayoseHnnslii yposenb. 10 kiacc. Metonndeckoe mocooue/ A.B. llatanuHa. - 2-¢

u3a., - M. [poda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCbI CETHU

HMHTEPHET

Enunas komiexius nu@poBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
OnexTpoHHble yueOHUKHU U OecruiatHble cepBuckl LECTA nns yuuteneit u

yuenukoB. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/






