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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe HAa YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOKEHUW M TPEOOBAHHWM K pe3yibTaTaM OCBOCHUS
OCHOBHOUM oOpasoBaTenbHON mporpammsbl, npexacraBieHHbix B GI'OC COO, a
TaKkxke ¢ yué€roMm ¢enepanbHoi paboueil nmporpammbl Bocniutanus u KoHuenuuu
npenoaBanus yueOHoro npenamera «dDu3nka» B 00pa3oBaTEIBHBIX OPTaHU3AITUIX
Poccuiickoii  denepanuu,  peaNM3yOmMMUX  OCHOBHBIE  00pa3oBaTEIbHBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpezenser o0s3aTeIbHOE MPEIMETHOE COJIEPKaHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIEiIoB
y4eOHOTO TpeaMera ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTrO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaromuxcsl.
[Iporpamma mno ¢usuke naé€r NpeacTaBiICHUE O UENSIX, COAEP)KaHUM, OOIIeH
CTpaTeTuu OOY4YeHUs, BOCTIHTAHWS W Pa3BUTHSA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd YriayOJaEHHOTO YpPOBHS IO3BOJISIET PEAM30BATh
3a/1a4yd MPO(ECCUOHATILHON OpHUEHTALIMM, HAPaBIEHO HA CO3/IaHUE YCJIOBUU IS
MPOSIBJICHHSI CBOWX HMHTEIUICKTYIbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommmMcsi, KOTOpbIE HEOOXOMWMBI JJIA TPOJODKEHHs O00pa3oBaHUsS B
opraHuzanusx NnpodecCHOHATBLHOrO O00pa30oBaHUsl MO Pa3IMYHBIM  (UZHKO-
TEXHUYCCKUM U WHKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mo ¢u3NKe ONPENENAIOTCS TUTAHUPYEMBIE PE3YyJIbTaThI
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJIHET0 00IIero 00pa3oBaHMs: TUIYHOCTHBIC,
METanpelMeTHbIe, TpeaMeTHeie (Ha  yriyOnéHHom  ypoBHe).  HayuHo-
METO/I0JIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHW K JMYHOCTHBIM,
METANpeIMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYaIOIINUXCsl, OCBOMBIIUX
mporpaMmy 10 (U3MKE Ha YypOBHE CpeaHero oo0mero oOpa3oBaHUs Ha
yTIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (QU3MKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TTPEJMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;

coJiep kanue yuyeoHoro npeamera « Pusuka» no rojgaMm 00ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
WCIOJIB30BAHA YUYUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOMX pabOUUX TPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIIEH U
NPEOCTaBISET BO3MOXXHOCTU JUISI pEeaM3allMyd  PA3JIUYHBIX METOIMYECKUX
MOAXOJIOB K TpenojaBaHuio (Pu3nkyu Ha YriayOJEéHHOM YpPOBHE NpPHU YCJIOBUHU
COXpaHEHUs 00s3aTeTbHON YacTH CONIEPKaHus Kypca.



du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpy:karomem mupe. [lIkonbHbINH Kype PU3NKK — CHCTEMOOOPa3yIOIIHii
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHM, H3yYaeMbIX XUMHCH, OHOJIOTHEH,
dbusmdeckoir reorpaduerd W acTpoHoMuei. lcronp3oBaHME U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNeNnusio Xapakrep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cQepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, NOJIy4eHHs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOWCTBaMH. M3ydeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00yyarolerocs, B (pOpMUpPOBAaHUE YMEHUI MPUMEHSITh HAy4YHBIH
METO/1 MIO3HAHMSI IPY BBIIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3HKH Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHMs MOJIOKEH
psAI uAeH, KOTOPbIE MOKHO PaCCMaTpUBAaTh KaK MPUHLHUIIBI €0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (U3UKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBIsgeTcs
(bopMHpoOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnoiaraeT HMCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMANa (PU3UUECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTMEM OOIIECTBA, a TAaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yramyOnéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTHYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TaKKe OOCYKICHHS
po0JIeM palMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€3011acCHOCTH.

OcBoeHue cojiepkaHusl TPOrpaMMbl TI0 (PU3HKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUX
IOPUHLIUIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOATEIBHOIO 3KCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro (Qakropa yueOHoro mpouecca. ns yriayOiaéHHOTro
YPOBH — O3TO CHUCTEMA CAMOCTOSTENBHOTO YUYEHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHYECKHUE ONBITHI NPU HM3YyUYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanu3anuud (PU3MYECKOro NpakTUKymMa. B  mnepBoM ciydae
MpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 knaccos, 1100 mociie mepBoro u
BTOPOTO TIOJNYTOAUN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus padoT NpaKTUKyMa B CHCTEMY JIaDOpaTOpHBIX pabOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa MTOHMMAETCSI CAMOCTOSITENIbHOE HCCIEOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo @u3uMke cuUcTeMa YYEHHYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MpakTUKyMa MpPECTaBICHa €IWHBIM MepedHeM. Brioop
TEMATUKU JI1 STUX BHUAOB YUYEHHYECKUX TMPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpoIecca UCX0I U3 0COOEHHOCTEN MOYpPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipum sTomM obecmneunBaercs
OBIIAJICHHE OOYYArOIMIMMHUCS YMEHUSMU TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHs, MCCIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 33734y MPUOPUTETOM SIBIISIFOTCS 3a/a4d C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKON MOJEINbIO, MO3BOJISIOLINE MPUMEHSTh
U3y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, Tak |
MHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pasnenoB. /[ kauecTBEHHBIX 3aja4
IPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue TMPOTCKAHUS
(u3HYECKUX SIBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MoAENH AJIsl CUTYallul PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEeUeHHI0 y4eOHOro mporecca Kypc (pu3uku yriyOon€éHHOTO
YPOBHS Ha YPOBHE CpeAHEro o01Iero o0pa3oBaHus JA0IKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHeTe (QU3MKU MOJDKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYyJOBaHUE IS BBIMOJIHEHUS YyKa3aHHBIX B IpOTrpaMMe IO
bu3NKe YYEHUYECKUX OIMBITOB, JAOOPATOPHBIX padOT M paboT NpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpanlMoHHOE  000pyJoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIFOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAaHMUSI  M3yYaeMbIX SBICHHH W  MPOILECCOB, OMIHUPUYECKUX H
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHU.

JlabopaTopHoe 00OpynOBaHHME I YUYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BHIE TEMaTHYECKHX KOMIUIEKTOB M OOECIIeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(DPOBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOyYaromMXCd K HayYHOMY
W3YYCHUIO TIPUPOJBI, pPa3BUTHE WX HHTCJUICKTYaJIbHBIX W  TBOPYECKUX
COCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HAaHUA M (DOpMUPOBaHHE
MCCJIeI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KAaK pe3yjbTaTa M3YUYEHHUS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dhopMupoBaHHE YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BAaHUEM (PHU3UICCKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (DU3WUKH JUIS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCHOHaNbHON  ACSITENbHOCTH, CBS3aHHBIX C (PU3MKOW, MOATOTOBKAa K
JTanbHEHIIeMy 00YUYSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl pelieHueM CIISAYIOMUX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpUOOpPETEHNE CUCTEMBbI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWKY,  MOJEKYISIpHYI  (H3uKy,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HUKY W DJIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUCCKUE 3HAHUS JJI O0BSICHEHUS
bu3nuecKuX SIBICHUN B MPUPOJE U IS NPUHATHUS TPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCIOBHSIM 3aJayd, B TOM 4YHUCIE 3ajad
WHXCHEPHOTO XapaKTepa,

MOHUMaHue (U3NYECKMX OCHOB W TMPHUHIIAIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOITYIO CPEIY;

OBJIaJICHHE METOJaMU CaMOCTOSITEJIbHOIO TUIAaHUPOBAHUS W TPOBEICHUS
GU3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpEeTanuu  WHGOPMAIIIH,
OTIPEICIICHHSI TOCTOBEPHOCTH TTOJTYICHHOTO Pe3yIbTaTa,;

CO3/IaHUE YCJIOBUM IJI1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIEATEIbHOCTH;



pa3BuUTHE HHTEpeca K chepam mpodeccnoHanbHON AeSITeTbHOCTH, CBI3aHHON
¢ (PU3UKOMH.

B coorserctBun ¢ tpeboBanusiMu OI'OC COO yriuyOn€HHBIA ypPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMsI BBIOMpaeTcss OOYYaAIOIUMUCS, IUIAHUPYIOUIUMH TPOJIOJIKEHHUE
00pa30BaHus M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypOBEHb) HA YPOBHE CPEAHETO OOILETO
oOpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JIa0OpaTOPHBIX M
NPAaKTHUYECKUX paboOT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEJCHUS J1a0OpAaTOPHBIX PAaOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NIPUPOABI.

®dusuka — pyHIaMeHTallbHas HayKa o mpupoje. Hayunsiit MeToq mo3HaHUs U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUI.

DOKCHepUMEHT W Teopus B Ipoliecce Mo3HaHus npupoisl. Habmoaenuwe u
HKCIIEPUMEHT B (PU3UKE.

Croco06b1 m3MepeHust (U3NUECKUX BEIWYWH (AaHAJIOTOBBIE W ITUGPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BeIWYUH  (aOcoiroTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOILECCOB (MaTepuaibHasi TOUKa,
aOCOJIIOTHO TBEPHOE TENo, HJealbHas >KUIKOCTb, WJCAIbHBIM Ta3, TOUYEUHBIN
3apsn). ['unoreza. dusndyeckuid 3aK0H, FPAHUIIBI €70 TPUMEHUMOCTH. DU3nyeckKas
TEOpHs.

Ponp u Mecto Qu3uku B GOPpMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU IE€ATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHUS B LEMU IOCTOSHHOTO TOKa MpH
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bU3HYECKUX BEIIMYMH P MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHHSL.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4ll MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPJIHHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHOM TOUYKU OT BPEMEHHU U UX
rpaduxu.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOAHOrO mMajeHus. J[BukeHue Tena,
OpOILIEHHOT0 TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTU H
YCKOPEHHS] MaTepUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuHnentHoe  nBmkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. I[lepumon m dacrora oOpaiieHwus.
[lenTpocTpeMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: CIHAOMETP,
JBI)KCHUE CHApsOB, LEMNHbIC, MIECTEPEHYAThIE U PEMEHHBIE MEepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBH>KCHUSL.

CrocoObI McclIeT0BaHUS ABUKEHUN.

Nnmroctpanus mpeebHOTo NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEeHHMS Tejda, OPOIIEHHOTO TOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUNA, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONMPENECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus MpU NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIDKCHUU.

N3mepeHnne  yCcKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBAHO
WCIIOJIb30BaHNEe IU(PPOBOM Ta0OPATOPUH).

N3yuenue nABWXKEHHS Tena, OpOIIEHHOTo Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TIPSMOM MPOMOPIUOHATLHON 3aBUCUMOCTH MEXIY JallbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTHM C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHUOJa OOpalieHuss KOHHMYECKOTO MasTHHKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



IlepBpiii 3akoH HproroHa. HMHepumanwsHble cucTtemsl orcuéra. [lpuHimn
oTHocuTenbHOCTH ['anmunes. HeumneprmanbHble cUCTeMBbl OTcuéTa (OmpeereHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3unmuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOUYKH.

Tperuii 3ak0H Hpr0TOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS. OKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
WHEPTHOM MAaCCBI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHHUsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckord IMHUPOTHL. JIBIKeHHE
HEOECHBIX TeJ U UX CIMYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxkymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHSI CKOJBXKEHUS M CUjla TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tejla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Hasnenue. I'mapocrarndeckoe napienue. Cuia Apxumena.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOIECCHI: IMOJUIMITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenune qBUKEHUS T€Nl B MHEPITUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCY€Ta.

IIpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WJIH IIAPOB PA3HOM MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

CpaBHEeHUE  PaBHOACHCTBYIOIIEHM  MPWIOKEHHBIX K TeIy CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEIL.

N3mepenne macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUU.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI NP JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOM IJTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HHKAIOIIUX B IMPYKUHE U
PE3MHOBOM 00pasIie, OT uX AehOpMaIIHH.

N3yueHne MBUIKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTHIO, IEPCKUHYTOU depes
JIETKUH OJIOK.

N3mepenne kodduimenta TpeHUs Mo BEIUYMHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanuie NBHKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTU € EPEMEHHBIM
KO3 () PUIIMEHTOM TPEHUSI.

W3ydeHne nBUKEHU Ipy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTymarenbHOe W BpalllaTelIbHOE JABMIYKEHHE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpameHus. llnedo cuisbl
CrnoxxeHue cuil, NPUJI0KEHHBIX K TBEPAOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBecHs TBEPAOTO TeA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIA KpPaH, peIIETUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKyMm.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOIIETO IUIOMAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbee MaTepuanbHON TOYKH, CUCTEMBI MaTepUAJIbHBIX TOYEK. LleHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema O IBHKEHUH LIEHTPaA Macc.

MMmnysibec CWIIBI M1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTnBHOE IBMKECHHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBimeHne o cCoXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaGota cunsl Ha ManoM MW Ha KOHEYHOM mepemenieHuu. [paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »Heprusi MaTepHaIbHOW TOUYKH. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[loreHuuanbHple WM HENOTEHLUMaNIbHbIE Cwibl. [loTeHUManbHasE >HEprus.
[ToTeHimanbHas sHeprust yrnpyro neGopMupoBaHHOW NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM TI'paBUTAUMOHHOM Imone. [loTeHnumanbHas sHeprus
TeJa B IPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU U BHE miapa). Bropas
KOCMMYECKas CKOPOCTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

Csi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUHU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum Uil HUI€aTbHOM KUJKOCTH KaK CJIEACTBHUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPTHUU.

TexHu4yeckne yCTpoWCTBa U TEXHOJOTHUUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, NPYXKUHHBIM MUCTOJNET, THUPOCKON, (UrypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

N3mepeHne MOITHOCTH CHUJTBL.

W3meHeHune sHepruu Tela Mpu COBEPUICHUU PAOOTHI.

B3auMmHble mpeBpalieHus KUHETUYECKOM M NHOTCHUMAJIBHOM JHEPruu IIpU
JIEWCTBUU HA TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH Npu CBOOOTHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepeHne nMmyJiibca Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECHCTBHH.

W3mepeHne KHHETUYECKOM SJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATLHON YHEPTUU MPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NpPHU JBHXKEHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOI MeOPUUI.

OcCHOBHBIE TMOJIOXKEHUSI MOJIeKyJIsipHO-KuHeTn4ueckoil teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jludbdysusa. bpoyHoBckoe nBuxkeHHE. XapakTep
JIBWKEHHS W B3aMMOJECHCTBUS 4YaCTHUI BewlecrBa. Mopaenu CTpoeHus Tras3oB,
KUJAKOCTEH W TBEPABIX Tel W OOBSCHEHHE CBOMICTB BEIIECTBA Ha OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (aromoB). KonuuecTBO BellecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl e€ u3mepenus. Illkana
temneparyp Llenscus.

Mogenp neabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUM: YACTHUILIbI
ra3a JIBH>KYTCSI XaOTUYECKH U HE B3aUMOJIEHCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcoOTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3omporneccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsA3p  MEXIy [JIaBJI€HUEM U CPEOHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIbLHOIO TEIJIOBOTO JBUXKEHUS MOJEKYJ HACAIBHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIbHOTO Ia3a).

CBs13b a0COIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH
KUHETUYECKOU SHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHu4yeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTePUaJoB.

Hemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddyszust sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrE MOJIEKYL.

Mojenu KpuCTaNInuYeCKUX PEMIETOK.

HabGmronenue u rccieroBaHue N30IMpoLecCoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HUccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IMPHU
TEIJI000MEHE MEXKTY TOPSUYEH M XOJIOTHOU BOJIOM.

N3yuyeHne H30TEPMUYECKOrO Mmpolecca (PeKOMEHIAOBAHO HCIOIb30BaHHUE
urdpoBoii 1abopatopun).

N3y4yeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUH ISt
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE mapameTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEJHUE 3HAYEHUS BEJIMYMH, ONMHCHIBAIOLINX
€€ COCTOSAHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamMuku. (Camonpou3BOibHAs — penakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopnens uaeanbHOr0 ra3a B TEPMOJAMHAMUKE — CHCTEMa YPaBHEHMHIA:
ypaBHeHHe MenaeneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kasl KOHIIEHTpAIUsl YacTHll, BICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPTrUy OAHOATOMHOTO UIEAIbHOTO
rasa.

KBazucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemenTapHas paboTa B TepMOJAMHAMUKE. Berancnenue paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Teruonepenaya  kak  cnoco®  M3MEHEHWs  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0Oe3  coBepuieHust paboTel.  KoHBekuus,
TEIJIONPOBOJIHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel. TemnoéMKocTh Tena. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenpHass TEIioTa CropaHus
ToruiBa. Pacu€r konmuecTBa TEIUIOTH Mpu Temnonepenaye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJIUHAMHYECKOU CUCTEMBI.

Bropoii 3ak0OH TEpPMOJMHAMUKH [UJII PAaBHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTopoii 3aKOH TEpPMOJMHAMHUKM JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIEPE/IaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! aecTBus TermoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KII/I. Hukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeneil. TemioBoe
3arps3HEHHUE OKPYKAOIIEH Cpebl.

TexHuueckre ycTpoilcTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIUIIbHUK,
KOHJIUIIMOHEP, AU3EJbHBIM W KapOIOpAaTOPHBINA ABUTATENM, MapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AUS «TEIUIOBBIX» OTXOJO0B C
WCIOJIb30BAaHUEM TEIJIOBOTO HACOCAa, YTHIIM3AIMs OMOOPTaHNYECKOTO TOIIIUBA IS
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMmneparypsl Mpu aainadaTHYeCKOM PACIIUPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHME yAETbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aqnabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomuol, nNPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

UccnenoBanue aauadbaTHOro mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPIUU MEXKMOJEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. DPazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HWcmapeHue u kuneHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacpiiienHele ¥ HeHachbllleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M AABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

Bnaxxaocth Bo3ayxa. AOGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIKs CBONCTB
kpuctauioB. [lmaBineHne u Kpucramnuzauus. YJeldbHas TEIIIOTa IUIABJICHUS.
CyOnumarnus.

Jedopmanmu TBEpOTO Tena. Pactsokenue u cxkarue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TermoBoe pacumpenue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JIMHEHHOE
pacuimpeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO paclIMpEeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa30BbIX NMEPEX0IaX.

VYpaBHeHHE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kon(PuUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapasie sBneHus. J[aBiaeHue 1noj1 UCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHME TPOUECCHI:  KUJIKUE
KPUCTAJJIbl, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBoMCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XKEHHOM TaBJICHUMU.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumnisipasie sBieHUsI.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEpPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmarnuii.

Habmronenune mansix aedopMarmii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JlyXa W OLEHKAa MaccChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dunreHTa moBepXHOCTHOTO HATSHKCHHS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  JedopMmaliid  pe3uHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpU3alus Tel U €€ MPOsBICHUA. JJIEKTpU4YecKud 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, OUANEKTPUKU U IOJYIPOBOJHHUKH.
DNeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUS! BIIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsaioB. Toueunsie 3apsbl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero neiicTBre Ha dJIEKTPUIECKUE 3apsiibl.

Hanpsok€éaHocts  anekTpudeckoro  mnossi.  [IpoOnbiil  3apsa.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs1. OQHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO TMONs. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsaa B JIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiid. CBA3b HANPSHKEHHOCTH MOJS U Pa3HOCTU
MOTEHIIMAIIOB [IJISl  DJIEKTPOCTATUYECKOTO ToJis (Kak OJHOPOJHOIO, TakK M
HEOHOPOJIHOTO).

[TpuHIUMI Cynepno3uIMy STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOUM cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsHKEHHOCTH O3TUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps0B.

JusnexTpuku B ANEKTPOCTATUYECKOM noJie. Jusnexktpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTopa.

[TapannenbHOE coeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DSJEKTPOCTaTHYECKas 3alluTa, 3a3€MIICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUII JEUCTBUS DIIEKTPOMETpA.

DIIEKTPUYECKOE OJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA TOCTOSSHHOM U ITEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUDIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO IO 3apS)KEHHOTO KOHJEHCATOPA.

3apsKa 1 pa3psKka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPT U0
W3JIy4YEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHINAJIOB (HanmpspKEeHUsT ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YePE3 PE3UCTOP.

Tema 2. ITocmosannbslil 31eKmpudecKuilt mok.

Cuna Toxka. ITocTOsSIHHBIN TOK.

YcnoBus CyIIECTBOBAHMS TNOCTOSHHOTO JJIEKTPUYECKOTO TOKa. McTOYHMKHM
toka. Hanpsiokenue U u D1C é.

3akod OMa J1J1g y4dacTKa LeTu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHMOCTb CONPOTHUBIICHUS
OHOPOJHOIO IPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJA IONEPEYHOIO CEYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJIEIbHOE, CMENIAHHOE COCAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux neneit. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TeroBas MOIIHOCTb, BBbIAEIsEMas Ha
pe3ucTOpeE.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKAa TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 92JICKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikaHue.

KonneHcaTop B 1enu nocTOSSHHOrO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKAa OT HANpSDKEHUs [JIs pe3ucTopa,
JIaMITbl HAKAJIMBAHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHUS HWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTUBIIEHUS MPU MOCTOSIHHOM
HaIpPSKEHUH.

[Ipssmoe nzmepenne DJC. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO AJIEMEHTA
Y OIIEHKa BHYTPEHHET0 CONMPOTUBIICHUSI.

CrnocoObl coenHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenune yaenbsHOro CONpOTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJICHUSI NICTOYHUKA TOKA.

UccnenoBanne 3aBucuMocT J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY MOJIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBIECHUS METAIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DNEeKTpUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKHU. CobOcTBeHHas U IpUMeECHast IPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] THCCOLMALIUSL.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B Tra3ax. CaMOCTOSITENbHBIA W HECAMOCTOSITEIbHBIN
pa3psia. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monuus. 11na3ma.

TexHu4yeckne yCTpOWMCTBA M IPAKTUYECKOE NPUMEHEHHE: Ta30pa3psIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpPyOKa, MOIYNPOBOAHUKOBBIE MNPUOOPHI: TUO/,
TpaH3UCTOp, (HOTOAUOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[IH,
BBITUTABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB ¥ NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexkrposusa.

W3mepenne 3apsaa OHOBAJIIEHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTM  CONPOTHUBJICHUSI ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKH THO/IA.

Du3uYeCKNl MPAKTUKYM.

CnocoObl n3Mepenus pU3NYecKux BEIUMYUH C MCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIJIIOTHBIE U OTHOCUTENbHBIE OTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJINYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
(bu3MYeCKUX BEIUYMH, MPOBEPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHUYECKUHd  SKCHEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJNEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnsie noHaAmMuUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, HAay4yHbId (DaKT, runotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUH, N3MEpPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuxka: pelnieHHe CcUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpapuku U cBoiicTBa. TpuroHomerpuueckue (QyHKIIHH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl ¥ MX IPOEKLUU Ha OCU KOOPAMHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII000OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl,
yTUIU3alusg OMOOPraHMYEeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
DIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumua: NTUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEUIeCTBa, MOJIApHAs Macca, MOJyuYeHHE HaHOMATEpUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH M ra3oB, )KUJIKUE KPUCTAILIBI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAsS AUCCOIUAIINS, TaJbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeodbpazoBaHue JBUKEHUN C HCIIOJI30BAHUEM MEXAHU3MOB,
y4€T CyXOro H OKHJAKOTO TpPEHUS B TEXHHKE, CTaTHUYECKHE KOHCTPYKIUH
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), UCTIOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
MOJTyYeHUsI COBPEMEHHBIX MAaTepHalOoB, B TOM UHCJIE HAHOMATEpUaJOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKka.

Tema 4. Macnummnoe none.

B3aumojelicTBue TMOCTOSHHBIX MArHUTOB M IPOBOAHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOMD cyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHMKA, KATYUIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuita Amnepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBH>KEHNE 3apSHKEHHOM YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mosie. Pabota cuinel Jlopenia.

MarunutHoe none B BeuiectBe. @eppoOMarHeTuky, napa- 1 JnaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTep-MyJIbTUMETP,
ANIEKTPOABUTATETL SIKOOH, YCKOPUTENIH JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMM  MHAYKIMM  MarHUTHOTO  MOJs  IOJOCOBOIO WU
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuii MAarHUTHOM UHAYKIHMH TOJIS JUTMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cunel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnun JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKmMUKym.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanne CBOWCTB (eppOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAyKIMu. 3aKOH 3JIEKTPOMArHUTHOW uWHAyKuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyxko.

OJC uHAYKUMHM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. JIC caMOMHTyKIIUH.

DHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: WHIYKUHWOHHAsS
1eYb, COJICHOU], 3alllUTa OT 3JEKTPU3ALNU TN MPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

HaOmroienre ssBjeHUs 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CAaMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomol, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne MHAYKIUA BUXPEBOTO MATHUTHOTO MOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJ1enu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. KnHemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHepreTuyecKkoe OmucaHue (3aKOH COXPaHEHHUS MEXaHMYEeCKOW sHepruu). BeiBoa
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

Amrmuiutyna u ¢asza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOTHOM
BEJIMYMHBI C aMIUTUTYyaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora konebanuit. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTh4eckoro wmastHuka. [lepuoa CcBOOOMHBIX KoJeOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxaromux KonedaHusx. BeiHyK1eHHbIe KoyieOanus. Pe3onaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKONIEOaHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoJie0aTeNbHOTO JIBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUil rpy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanne  3aTyXalolMX KoieOaHWW W 3aBUCUMOCTH  Mepuoia
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanre koiiebaHUM Tpy3a Ha MACCUBHOM TMPYXHHE C MEJbIO
dhopmMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KOJIeOaHUsAX Ipy3a Ha PY>KUHE.

HccnenoBanre BIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKmMUKym.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMM HUTSAHOTO U MPYXKHUHHOIO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JIBUXKEHHUSA TeJla B X0JI€ KOJeOaHUW Ha yIPyroM MoJABeECe.

N3ydeHne NBUKEHNS HUTSHOTO MAasITHUKA.

[Tpeobpa3zoBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUN.

HccnenoBanrie BIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomacHumHubsle KO1€0AHUA.

KoneGatenbupiii koHTYp. CBOOOIHBIE 3IIEKTPOMATHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsija KOHAeHcaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxaromue AIIEKTPOMArHUTHBIE Kosie0aHusl. BrinyxeHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIi TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JIEUCTBYIOIEE 3HAUYCHHE CWIbl TOKA W HaNPsHKEHHS MOpH pasindyHou (popme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LIENHM CUHYCOMJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsoKeHHM.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u TOTpeOsIeHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIPpU TPOU3BOACTBE dIIEKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: AIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh 4aCTOThI CBOOOJAHBIX KOJICOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOAaHUN.

Mopens 3JIeKTPOMarHuTHOTO T'eHEPaTopa.

BoiHyX/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJEHCATOpP B LIENU MEPEMEHHOTO
TOKA.

Pe3sonanc npum mocimenoBaTebHOM COCIMHEHUM PE3UCTOpA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y cTpoiicTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb JIMHUYU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOIO TOKA 4epe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpaneHusi. llomepeunbie u
MPOJOJbHBIE BOJHBI. llepron, CKOpOCTh pacrnpoOCTpaHEHUs U JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpPaKEHHE, NpPEIOMJICHHE, UHTEpPPEpEeHLUs U
nudpaxuus.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMIICHUE,
noJisipu3alys, HHTepepeHuns u TudpaKims.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBS3U U TeNEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOIIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHUE MONEPEUYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune unrepdepenunu u quppakiuid MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHUE.

HabGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJeOaHUM.

HccmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, TOJsIpu3alus, udpakiuus, tHTephepeHITs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKmMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOTMHENHOE pacnupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
TodeuHbIN UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi cBeTa. [locTtpoeHue n3o0pakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBbHBIN MOKa3aTenb npesoMiaeHus. [1oCTOSIHCTBO 4acTOTEI
CBETa M COOTHOUIEHWE [IJIMH BOJIH IMpHU IEPEXOJE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszfena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusme. [ucnepcust cBera. ClioxHBIA cocTaB O€lI0ro CBeETa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJIHOrO BHYTPEHHETO
OTPAKEHHUS.

ColOuparomie u pacceuBaroiue JuH3bL. ToHkas mauH3a. DOKyCHOE
paccToOssHUE M ONTHYECKas Cuja TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKOr JTUH3bI OT €€ NeOMETPUM U OTHOCUTEIHHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJsia TOHKOW JIMH3BL. Y BEJIMYEHHUE, TABAEMOE JIMH30M.

Xop ny4a, MPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOMN
ontu4yeckor ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
cOOMparoIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEeHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMmepsl KiacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuuoHHas pemérka. YcIoBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCMMyMOB TIpH  MAaJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCH: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaT, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habnrogenue noaHoro BHyTpEeHHETo oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaJlIeIbHYIO
IUIACTUHY U MIPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOIa.

Hao0mronenune natepdepeHnnu crera.

HaGnronenue BeTOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3ydenne nudpakiimOHHOW PeIIETKY.

Hab6mronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Habmronenue nomisipuszanuu cBeTa.

[IpumeHeHne nouaponI0B ISl U3YUCHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUSL OT BellecTBa (Ha
MPUMEPE KUJKUX JIMH3).

N3mepenne poKyCHOTro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tomyyenue n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, uHTepdepeHny 1 NoJIIpu3alii CBETa.

N3yuyeHue noysipu3anuy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenune nHTEpPEPEHIINH JTA3ePHOTO U3TYYCHHSI Ha JIBYX IIETISX.

HabGmronenue nucnepcum.

HaOmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mepenue niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3Iy4YEHUS] CBETOAMOMA TPU MOMOIIN AUGPAKIIUOHHOM

PEIETKH.
Pa3znes 6. OcHOBBI cIeIHAJIBHONM TEOPUH OTHOCHTEIbHOCTH.
I'panuupl  NPUMEHMMOCTHM  KJIacCMYeckou — mexanwku.  [locTynarsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. [IpeoOpa3zoBanus  JlopeHa.
YcnoBue npuUUHHOCTA. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHHU U COKPAILICHUE JTUHBL.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIruUs
MOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

VYyeHnueckuit IKCIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPrUU  PEIATHUBUCTCKUX 4acTll (IO
dboTorpadusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3JIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotordpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitnmreitHa st pororddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [IaBJieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKaromlyro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnsl ae bpounsa. linaa BonHb! ne bpoiutst n
pasMepbl 00JacTH JIOKAIW3AIlMK JABWXKYIIEHCs dacTuilbl. KoprmyckymspHO-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIIEHHS] HEONpeAeIEHHOCTEN
I'eitzendepra.

TexHu4yeckre yCTpOCTBA M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP,
dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(deKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GhoTodddexTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe nccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAMPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aToma. IlnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4yeHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHUE ITPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGmronenre TMHe4aThiX CIIeKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA NMOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHbBI JJa3€pPHOTO HU3TyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue muHeyaToro crekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA M M3MEpPEHHE
noctossHHOM Punbepra.

Tema 3. Qu3zuxka amomnoz20 A0pa u I1EMEeHMAPHLIX YACMUY,

Hyxknonnas monens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PannoaktuBHOCTE. Anbda-pacnag. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-
pacnan. ['amma-u3iyyeHue.

3akOH pPaJAMOAKTUBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJlOaKTUBHOCTH HA JKHUBBIE
opranu3Mbl. EcrectBeHHbIil oH n3nydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifpe. Snepubie cuiibl. [ledekT maccsl sapa.

Anepublie peakuuu. [lenenue u cuntes anep. Anepusie peakropsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metozasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIIbHbIE B3aMMOJCUCTBUA. bapvOHbBI, ME30HBI U JIENITOHBI.
[Ipencrasinenne o CtangaptTHo Monaenn. KBapK-rimtooHHast MOJIENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acTpOHOMHUYECKUX HCCAeqoBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PaAUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBHOKCHHE.

ComnHeuynas cucrema.

Connne. ConmHeunasi akTUBHOCTb. MicTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(narpamma «CeKTpaibHbIN Kj1acc —
CBETUMOCTB». 3BE3JBI TJIaBHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3B&371. COBpEeMEHHbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nama ['anaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. Paz0eranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukTroBoe usnydeHue.

Macirabnas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménnple mpo0ieMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaOmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HUCIIOIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUI JJIsI OTpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausi CeBEpHOro MOdylIapus U SpKue
3BE3/bI.

HaOmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUIA.

Du3uYeCKNl MPAKTUKYM.

CniocoObl n3MepeHus: (PU3NYECKUX BEITUYHH C MCIOIh30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX U3MEPEHUM, MCCICAOBAHUNA  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, MPOBEPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leliax «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O6o0maromee MOBTOPEHUE.



O0o061enue U cucTeMaTH3alusl CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonexynsipHast pu3nuka U TepMOAMHAMUKA», «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHON TEOPHUM OTHOCHUTENBHOCTH», «KBaHTOBas
dusnka», « IEMEHTbl ACTPOHOMHUH U aCTPOPUZUKNY.

Ponpr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax NesTeIbHOCTH YeIOBeKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYCHUE ONUCATEIILHOU,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKLMIA
bu3ngecKoil Teopuu, poiib GU3NUECKON TeOprur B (POPMUPOBAHUY TIPEACTABICHHM
0 (u3NyYecKor KapTUHE MHUPA, MECTO (PU3UUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O PUPOJIE.

MexnpeameTHble CBS3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTe€MaTUKH, OMOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO0068 HAYUHO20
no3nanua: SBICHUE, HAYYHBIH (pakT, rumoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITU(pOBas 1adopaTopus.

Mamemamuxka: penieHWE CHUCTEMbl YpaBHEHUW. TpuUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKLUHMH HAa OCU KOOPAWHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GyHKUMNA. [Ipu3Haku NOmOOMS TPEYrOoJbHUKOB,
onpeesieHne MIOAau TOCKUX GUryp u oobEmMa Ted.

Buonozua: »>nextpuueckue SIBICHUS B JKUBOW MpUpPOE, KojeOaTeabHbIe
JBW)KCHUSI B JKUBOW MPUPOAE, OHKOJOTMUECKUE PHUCKU TMpU MPOU3BOACTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAWIIEH  Cpenbl,
yIbTPa3BYyKOBasi JMArHOCTHMKA B MEJIULMHE, ONTUYECKHUE SBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE AaTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpalIbHbIN
aHaIm3.

T'eocpaghusn: marHuTHBIE T1ONIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYI,
dboTochEMKaA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusa: TNpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb IKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JUHUM 3JIEKTPONepeay, IEKTPOJABUraTeNb, paaap, paIuonpUEMHHK, TEIEBU30P,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoOBas JAHArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ aliapar, BOJOKOHHAA OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Yy4yeOHOro mnpeamera «Duszmkay
JOJKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIMUXCsl PYKOBOICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlN{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OIBbITA U OIBITA JEATEIBHOCTU B MPOLIECCE Pealu3allii OCHOBHBIX HAIPaBJICHUU
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIMH  OOydYaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYETIOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIbHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYyIpaBiICHUH B 00pa3oBaTEIbHOU
OpraHu3alyu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLUAIBbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMHU 1 HA3HAUCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU IESTEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOILEHHWE K IOCYyJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHMBATH CUTYAllMIO M MPUHUMAaTh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy AyIIIETO.

3CTETHYECKOI0 BOCIIUTAHUA:

e DOCTETHYECKOE OTHOIIECHWE K MHPY, BKIIOYAg HSCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3MIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IHYHbIM chepam npodecCHoHaATBHON NeATeTbHOCTH, B TOM
YuClIe CBSI3aHHBIM C (QU3UKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiien mpodeccun u peaaru30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
007acTH (U3HUKHU Ha TMPOTSKEHUU BCEH KU3HU.

IKOJIOIr'H4Y€CKOI0o BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYIBTYpBI, OCO3HAHHE TI00AIBHOTO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHWE W OCYIIECTBIICHHWE JCHCTBHI B OKpY)KaloIIel cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHS YECIIOBEUECTBA;

pacIIMpeHne OMbITa ACATEIHPHOCTH SKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAYYHOW NESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4deHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATEebHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OpMyNIHMpOBaTP M aKTyalIM3UpoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACATEIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
OOCTHKECHUS;

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PaCCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yJbTAaTOB LIENISIM, OLIEHUBATh PUCKH ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMHU MOHATUSMUA U METOJIAMU
bu3nYecKoil HayKH;



BJIAJETh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOMN u MIPOCKTHOMN
NEATeTLHOCTU B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHus 3aj1ad (pu3nueckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJIETh BHJAMHU JESITEILHOCTH MO TMOJYYEHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaliy, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallusX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3y €€ pEHIeHUs, HaxXOAUTh AaPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3aaBaTh MApaMeTPbl U KPUTECPUH
pelieHus;

aHaJIM3UPOBATh IIOJIYyYEHHBIE B XOJI€ pPEIICHUSA 3aJaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBAaTH COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKH,

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHUS TO (QU3NKEe B MPAKTUYECKYIO O00JacCTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJEH, NIPEIJIaraTb OPUTMHAIBHBIE TTOJIXO0Abl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c nunpopmanueii:

BJIa/IETh HABbIKAMU TOJyuYeHUs MHPopManuu (U3HYECKOTO COACpPKaAHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBIATH IOUCK,
aHalM3, CHUCTEMATU3alMI0 M WHTEPHpPETalni0 HMH(POpMALUMU Ppa3IUuYHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpEICTBa HH(DOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOACHUEM TPEOOBAHUI SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpKaHUA B pazIWyHbIX (opmarax c
y4€TOM Ha3HaueHus UHGOpMalMM M UEJNEBOM ayAUTOPUH, BBIOMpas
ONTUMAaIbHYIO0 (POPMY IIPEICTABICHUS U BU3YyaTH3AIIH.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HNKA U BO BHEYPOYHOU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii M CMAr4arhb
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUYaIbHON paOOThI;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JAECUCTBUN C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeATEIbHOCTH, OpPraHuW30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pactpeieIsiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYK/IaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJIa MU KaXJOr0 y4aCTHHKA KOMaHJbl B
o0l pe3ysbTatr o pa3pabOTaHHBIM KPUTEPHUIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HAECH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
MHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIbHO  OCYIIECTBIIATh IMO3HABATENIBHYI0  JEATEIbHOCTh B
oOnacTh (U3MKK W aCTPOHOMHH, BBISIBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE 334U,

CaMOCTOSATENILHO COCTaBJIATH MJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOH paboThl C YYETOM HMMEIOIIHMXCSA
PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOUYTCHHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JieNaTh OCO3HAHHBIA BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00J1acTU
(GU3UKY, TIOCTOSHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HaBBIKAMM [IO03HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIEICTBUM U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CHUTyalluh, BhIOOpa
BEPHOTO PEILICHMUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JIPYTMX IPU aHAIN3€ PEe3yIbTaTOB
JIEATEIHbHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHAMAaTh MOTHBBI M apryMEHTBl JIPYTUX MpPH aHAIW3€ PE3YJbTaTOB
JeSITeIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OIITUOKH.

B mpomecce mOCTHX)EHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI 10
busuke JUIsI  YpOBHSA CpeaHero oOmero oOpa3oBaHus Yy  00yYaroniuxcs

COBEpPIIICHCTBYETCS YMOIIMOHAITbHBIH WUHTEIUICKT, IPEeIIOoJIar afo TN
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTHUSI COOCTBEHHON
AMOITMOHATIBLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJEHHE, CIOCOOHOCTH aJaNTUPOBATHCA K
HOMOIIMOHAIILHBIM WU3MEHEHUSIM U TMPOSIBISATH THOKOCThH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKECHUIO LIEIU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHMMATh  AMOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 TPH OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTpamMBaTh
OTHOUIIEHUSI C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSABISATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

[MTPEJIMETHBIE PE3VJIBTATBI



K xonmy oOydenust B 10 knacce mpenMeTHbIE pe3yJbTaThl Ha YTIyOIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUIN:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIBHOW M 3TUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJIb U MECTO (DM3HKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHUE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIbHON U
MPOTHOCTHYECKOW ~ (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIpHON (UBUKH U TEPMOJUHAMUKH, POJib (PU3UUECKON TEOPUHU B
dbopMHUpOBaHUU MIPEACTABICHHUHN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYECKUX Tel W
MpOLIECCOB (SIBJIEHUI): WHEpIMaIbHAs CHCTeMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO0, MAaTEepUaIbHAs TO4YKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJHOE TMajieHue, aOCOMIOTHO ympyras aedopmaiius, aOCOIIOTHO
yIpyroe v abCoIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUIKOCTH
1 TBEPAOro (KPUCTAUIMYECKOI0) Tea, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OTHOPOJHOE DJIEKTPUUECKOE TIO0JIE;

paznuyaTth ycioBus (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DU3NIECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKUE TIPOILIECChl M  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABWKEHUS, (OpMYyJbl KMHEMAaTHKU PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amunes nis CKOPOCTH U MEpEeMEICHUs,
3akOHbl HbrOTOHA, NpPUHOMO OTHOCUTENIbHOCTH ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEpTUH,
YCIOBHSI pAaBHOBECUS TBEPAOrO Teila), MpPU HTOM HCHOJIb30BATh
MaTeMaTU4YECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yYCIOBUSA
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HWMIYJbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SABJICHHS, UCIOIb3YS
ocHoBHble moOJokeHUs MKT © 3akoHBI MOJEKYISIpHOW (UBHKU U
TEpPMOJMHAMHUKNA (CBA3b JABJEHUSA UICATBHOIO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPrUed TEIJIOBOIO JBWKEHUS M KOHUEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEOHEW KHHETHYECKON
SHEPruel TEIJIOBOTO ABUKEHHS €r0 YacTHll, CBSI3b JABJICHUS UAEATbHOTO
raza C KOHUEHTpalUUEl MOJIEKYl MU €ro TEMIIepaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNepBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH



COXpPAHEHMS] SHEPIUU B TEIUIOBBIX MPOIECCax), IPU 3TOM HUCIIOIb30BaTh
MaTeMaTU4eCKOe BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH ypaBHeHU MeHneneeBa—KnanelpoHa;

aHAJTU3UPOBATh W OOBSACHITH JJIEKTPUUECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTD
AJIEKTPOCTATUYECKOTO TOJI, MPUHUUIN CYNEPHO3UIUNA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyloHa, a
TaKKe MPAKTUYECKU BAXKHbIE COOTHOLIEHHUS: 3aKOHbI OMa sl ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Mernu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apanes i 31€KTpoau3a);

OMUCHIBATh (PU3UUECKUE MPOLIECChl U SBJICHUS, HUCIOIb3YyS BEIUYMHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, [aBJI€HUE, NOTEHUHWAJbHAs DSHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, CWiia TSKECTH, CHIIA YOPYTOCTH, CUJa TPEHHS, MOIIHOCTD,
DHEPTUs B3aWMOJIEHCTBUS Tena C 3emiéii BONM3U €€ TMOBEPXHOCTH,
SHEprus ynpyrou gedopmaruu MOpYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcoJIfoTHas TeMmIepaTypa Teja, paboTa B TEPMOAMHAMUKE, BHYTPEHHSIS
SHEPrusl HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsHKEHHOro Inapa B
BAKYyME€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO OIS,
Pa3sHOCTh  IMOTEHUUAJIOB,  JJICKTPOABWKYILAS  CWJla, CHJIa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FIEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:
MEXAHUYECKOE JBW)KEHUE, TEIUIOBOE JBM)KEHHWE 4YaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBMXKeHUE, nuddy3us, ucnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAJUIN3als, HAIPABICHHOCTD
TeIUIONEepeaaym, IEKTPpU3alns TeJ, SKBUIIOTEHIMAIBHOCTh OBEPXHOCTH
3apsIKEHHOT O MTPOBOJIHHKA;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSMBIX  W3MEPEHHH, NpPU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHJAEC TpapuKoB C Y4IETOM



a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BHIBOJIBI IO pe3yJibTaTaM
HCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, TPU HTOM
BBHIOMpATh ONTUMAJbHBIA METOJ] W3MEpPEHHUs, OIIEHHWBAaTh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOAUTH ONBITHI IO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBIE PE3yibTaThl U JENaTh BBIBOJ O CTaTyce MPEeIIOKEHHOU
TUIIOTE3BI;

coOro1aTh IpaBuiIa 0€30MacHOro TPy/Ja MpH MPOBEACHUU MCCIEI0OBAHUN
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpaKkTUKymMa U  ydeOHo-
HCCIIEIOBATENbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PYAOBAHMS;

pemiaTth pacy€THbIE 3a7a4d C SBHO 33JaHHOM W HESBHO 3aJaHHOMN
(Gu3MYecKoil MOJENbI0: Ha OCHOBAaHWU aHaJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3Mueckol MoAenH, OTBedYaroled TpeOOBaHUAM 3ajayu,
OpPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJaThl
bu3MYeCKUX TEOpUd TNpPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHBIX,
aHAIM3UPOBATh pPE3yJibTaTbl M KOPPEKTUPOBATH METOJbl PELICHHS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBIE 3aJaud, TpeOyloluue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JeNnoB Kypca (pU3MKH, a TaKKe MHTErPALMK 3HAHUM U3 JPYruX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAWBATH JIOTMYECKYIO
LEMOYKY PacCy’KJIEHUI ¢ OMOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIUANOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHUBATDH MOCEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
JEeSTENbHOCTH YEJIOBEKA, CBSI3aHHOW € (DU3MYECKUMHU IMPOILIECCAMH, C
MO3UIIUHI SKOJIOTHUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOAOIOIb30BAHUH, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JTOCTHXKEHHI
HAayKM M TEXHOJOrMH JUIsi JaJIbHEHIIEro pa3BUTUS UYEIOBEUECKOTO
0O0IIIeCTBA;



MPUMEHSTh Pa3IUYHbIe CIOCOOBI PaboThl ¢ WHpOpMANHEH (PU3NIECKOTO
COJIEp)KaHUs C HCIOJB30BaHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE MH(MOPMAIMOHHBIE
TEXHOJIOTHMH JUTsI TIOMCKA, TEpepadOTKH W TPEAbSIBICHUS YYeOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAITNH, CTPYKTYPUPOBAHUSI M MHTEPIIPETAIINH
uH(POpMAIIMK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHANMM3UPOBATh  TOJIydaeMyr  HWH(OpMaIuMioo ¥ OICHWBATh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWKA, TaK W HAa OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpraHHU3aIMOHHBIC U NI03HABaTEIIbHBIC YMCHHS
CaMOCTOATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIE C HWCIOJTHCHHUEM pPa3INYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBLHO PACTIPEACIIATh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJCKBATHO OIICHMBATh BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel mpodecCuoHaNbHON ACSITEIHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHUECKOTO TPOQHITSL.

K xonmy oOydenust B 11 Knacce mpeaMeTHbIE pe3yJbTaThl Ha yriayOn€HHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUINA:

NOHUMAaTh POJb (U3UKK B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBLHON M STUYECKOU cdepax NesTEIbHOCTH YEI0BEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHOW HAyYHOW KapTHMHE MHpA, POJIb aCTPOHOMHHU B
INPAaKTUYECKON  JEATENIbHOCTH 4YeJIOBEKa M JalbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKON (YHKIMH (PU3MUEeCKOH Teopuu —
ANEKTPOJAUHAMUKH, CIIEHUAIIBHON TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, poap (HU3NUECKON TeopuH B (POPMUPOBAHUHU NPEICTABICHUN O
(bu3nYecKoil KapTHHE MHUPaA, MECTO (PU3UUYECKOM KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiell (u3nueckux Ten u
IPOLIECCOB  (SIBJIEHUI): OJHOPOJIHOE DSJEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE MOJIs, TApPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUYECKUN MasITHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHHK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKasl IMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa U
KBAaHTOBOW MOJIETIN CBETA;

pazniuyath YyCJOBHUSl (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH xapakTep (hyHAaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHI M SBIICHUS,
WCIIOJb3Yysl OCHOBHBIE TIOJOKEHUS U 3aKOHBI DJJIEKTPOJIMHAMUKH U
CHeUalbHOM  TEOPUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsana, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuMHM, npaBwio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE JIIEKTPUYECKOW LENU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJM3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUS, UCTIOIb3YsI
MOJIOKEHUSI ~ KBAHTOBOM  (¢u3uku  (ypaBHEHHE  DUHIITEHHA  AJA
dotoapdexra, mnepBbli U BTOpod moctynarsl bopa, mnpuHUUI
COOTHOILIEHHSI HeompeaenéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHWCENl M PHEPTUU B SIAEPHBIX PEAKLHUSIX, 3aKOH
PaAMOaKTUBHOTO pacnana);

OMUCHIBATh (PU3NUECKUE MPOILECChl U SBJICHUS, HUCIOIb3YS BEIUYHMHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATUYECKOrO
MOJIsl, PAa3HOCTh IMOTEHUMAJIOB, HJICKTPOJBWXKYILAS CUJA, HMHIAYKIUSA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJIa CAMOMHAYKIIUM, HSHEPrusi MarHUTHOIO IOJIsS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMITYJIbC, TOJHAs SHEPrus,
DHEPTUs TIOKOSI CBOOOJHOW 4YaCTHUIBI, DHEPrUsSi W UMITYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3aps]l 1Ipa, SHEPTHUSI CBA3U SA1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHWUA  (PUIUYECKUX  SIBJICHUM:
ANEKTPOMArHUTHASI MHAYKIIUS, CAMOMHAYKIIKS, pe30HAHC, HHTEep(DEepEeHIIUS
BOJH, Judpakius, JUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakeHHE,
dboroanekTpudecknii 3ddext (dhororddexr), ampda- u Oera-pacmaabl
sajep, ramMMma-usliydeHue sjep, (U3N4YecKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThl Ja3epa;

ONpENENATh HANpPaBICHUE HHAYKIUHA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUe, CO3aBAEMOE MJIOCKUM 3€PKaoM, TOHKOW JINH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIAralOlIMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI I aHanmM3a U OOBACHEHHMS (PUIMYECKUX  MPOIIECCOB,
MPOUCXOAAIINX B 3BE3/AX, B 3BE3NAHBIX CHUCTEMAX, B MEKIAUIAKTUYECCKOU
cpene; ABUKEHUSI HEOECHBIX T, IBOIIOLNHY 3BE3]] U BeeneHHoi;
MPOBOJUTh HCCIIECIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJIB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU HOTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHUMOCTHU



bu3NYecCKuX BEIMYMH B BHAE TpadUKoB C YYETOM aOCONMFOTHBIX
MOTPENIHOCTe  W3MEpPEHUid, JelaTh  BbIBOABI 10  pe3ysibTaram
UCCIIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OMBITHI IO MPOBEPKE MPEIOKESHHON THIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJlyYE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOU
TUIOTE3bI;

OTKCHIBaTh METOBI TIOTYUEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJroAaTh MpaBuiia 0E30MacHOr0 Tpy/a MPU MPOBEAECHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKkTHKymMa ©  ydeOHo-
UCCJIEIOBATENIbCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMS;

pemaTe pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJaHHOM
¢u3znyecKkoil MOJENbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nUeckue MoOJeNH, OTBEYAroUIMe TPeOOBaHUSM 3aJadyH, MPUMEHSThH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PHU3UYECKUX TEOpUi
OpU  HCIONB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pEUICHUS  3ajad,
IPOBOAMUTH PAcu€Thl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEeHHBIX
pE3yNbTaTOB;

pemate KadeCTBEHHBIC 3a/Jauyd, TpeOylollne NPUMEHEHHUs 3HAHWNA U3
pa3HBIX pa3JeNoB Kypca PU3UKU, a TaKXKe WHTETpallii 3HaHUN U3 IPYrUX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3UYECKUE SIBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESTENbHOCTH YEJIOBEKa, CBSA3AHHOW € (DU3MYECKMMHU IMPOLIECCAMH, C
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABIECHUI O pallMOHAILHOM
MPUPOOTNOIb30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH i1 JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00IIIeCTBA;

MPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMALMEH (PU3NUECKOro
COJEp)KaHUSI C HCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHBIE
TEXHOJOTMM Uil TIOUCKA, NepepabOTKU U TPEAbSBICHUA Y4YEOHOH H
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINU
uH(poOpMaUK, MOJTYYEHHON U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHaIM3UpOBaTh  MOJy4yaeMylo  HMH(OpMAlMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMaLIUK;

MPOSIBIISTH OpraHu3alMOHHBIE U [03HABATEIIbHBIC YMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBITOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJIeH,
IUIAaHUPOBATH PA0OTy IPyNIbl, PALIMOHAIBHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO M3
YYaCTHUKOB I'PYMIIbI B pELIEHUE pacCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayied npodecCuoHanbHOU AESITENIbHOCTH 110
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO POQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Konrpoasbnsie | IIpakTHyeckn
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
Pasznen 1. HAYYHBIM METO/ ITIO3HAHUWS ITIPUPO/IBI
1.1 HayuHsblii MeTOI TO3HAHUS IPUPOBI 6 bubmmorexa [JOK
' Y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kusemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6nuoreka [JOK
2.2 Jlunanka 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{OK
23 Cratiica TBEpIOO Telta > ! https://m.edsoo.n/f16b68d7
bu6mmoreka [{OK
2.4 3aKOHBI COXPAHEHMS B MEXAHUKE 10 1 hitps://m.cdsoo.ru/fl 6b68d7
Hroro no pazgeny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHOKHHETHYECKOU TEOPUU 15 1 bubmmorera [TOK
: yIAp p https://m.eds00.ru/f16b68d7
B K
3.2 Tepmoaunamuka. TeroBbsie MaIuHbI 20 1 nommorexa 11O

https://m.edsoo.ru/f16b68d7




13 ArperatHble cocTosiHUs BemecTBa. Da3oBeie 14 bubnuorexa [JOK
’ HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
Bbubnuoreka [JOK
4.1 deiTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [{OK
4.2 [1OCTOSIHHBIN 3IEKTPUIECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43| TOK B pasmiHeIX cpenax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazneny 54
Pazznen 5. PUSHUYECKHU TPAKTUKYM
. bubnuorexa [JOK
> Pusirieckiit MpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6mmorexa [{OK
Pesepriioe Bpevs 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckune
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
I Marmmuthoe noe 14 https://m.eds00.ru/39859¢f1
bubnunoreka [JOK
12 DJICKTPOMATHHTHAS MHAYKINA 13 I https://m.edso00.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6nuoreka [JOK
2.1 Mexanuueckue KoyieOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
bu6nuoreka [JOK
2.2 DneKTpOMarHuTHbIE KOJIeOaHUs 15 hitps://m.cdsoo.rw/39859¢f1
)3 MexaHu4ecKue 1 IeKTPOMATrHUTHBIE 10 | bubnmnoreka [JOK
' BOJIHBI https://m.edso00.1ru/39859ef1
bubnunoreka [JOK
24 Omrmika 25 ! https://m.eds00.1u/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIUMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

bubmmoreka [JOK
https://m.edso0.ru/39859¢f1

Hroro no pasgeny




Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 KopmyckynsipHO-BOJIHOBOM 1yainu3m 15 https://m.edsoo.ru/39859¢f1
but6mmoreka [{OK
4.2 Pusnica atoma > https://m.eds00.ru/39859¢f1
43 ®u3nka aTOMHOTO s/1pa ¥ 3JIEMEHTAPHBIX 5 bubmuorexa [JOK
) YaCTHUIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

bub6mmoreka [{OK
5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 12
Paznea 6. PU3HUYECKHAIN MPAKTUKYM
. bubmmoreka [JOK
6.1 DUSHICCKHT MaKTHiyM 16 16 https://m.edsoo.ru/39859ef1
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3zanus u o0o01IeHue
71 MIPEAMETHOTO COAEPIKAHMS U OIIbITa 15 bubnunoreka LIOK
' NesITeIbHOCTH, TPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yudeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmorexa [TOK

https://m.eds00.ru/39859ef1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




INIOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Kosaun4yecTBo yacoB DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoxka Konrpoibusie | IlpakTnyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThblI
pecypcsl
| dusnka — pyHAaMeHTaIbHAs HAyKa O 1 bubnuoreka LIOK
IpUpPOJE https://m.edsoo.ru/1beef346
) Hayynblii MeTO IIO3HAHUSA U METOMBI 1 bu6nuorexa IIOK
UCCIIeIOBaHUS (PU3NYECKHX SBICHHIA https://m.edsoo.ru/3a7fde29
OKCIIEpUMEHT U T€OpUs B IIPOLIECCE
3 no3HaHus npupozsl. Habmonenue u 1 Bubmmorexa [JOK
PHPOLL. A https://m.eds00.1ru/34c49931
9KCHEPUMEHT B (PU3UKE
4 CrniocoOsl n3MepeHus: Gu3NYECKux | bubnuotexa [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOI0THAs M OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEPEHUI PU3NUECKUX 1 bubmmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib
6 MecTO (PU3HKHU B POPMUPOBAHUU 1 bubnuorexa LIOK
COBPEMEHHOM HAy4YHOUN KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOH EATEIbHOCTH JII0IeN
Mexannueckoe nBuxkenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 1 bubmuorexa [JOK
MEXaHU4eCKOro ABvxkeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4M MEXaHUKU
8 Pannyc-BekTop MaTepUalbHON TOUKH, 1 2 bubnuorexa LIOK




€T0 IMPOCKIHUH HAa OCU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

WX mpoeknuu Ha OCH KOOPIUHAT

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

PaBHOMEpHOE NIpSIMOJIMHEWHOE
nBuxkeHue. ['papuyeckoe onvcanue

bu6moreka [JOK

9 3
PaBHOMEPHOTO MPSAMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JIBIKEHUS

10 CnoxxeHue nepeMenieHuid i CKOPOCTEH. 4 bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. c bu6nuoreka [IOK
[IpsimosMHENHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHEMHOTO JBUKEHUS C 6 BHbIHockall O

P 8 https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoHOe najzieHue. Y CKopeHue

13 CBOOOIHOTO MajieHusI. 3aBUCUMOCTh ; bu6mmoreka [IOK
KOOpJIWHAT, CKOPOCTHU, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduxu

14 JIBmxeHue Tena, OpOIIeHHOTO MO/ g bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe nBuxkeHue. [BrkeHne
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocts. [lepnon u yactora 9 Buoamorekalll O

P - HIepHOA ] https://m.edsoo0.ru/33196fbe
L{eHTpOCTPEMUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTponbHas padbota no teme 10 bubmmoreka [IOK




"Kunemaruka"

[Iepsslit 3ax0H HproToHA.
HNHepuunanpHble CUCTEMBI OTCUETA.

https://m.edsoo.ru/1242{32¢

17 . BuGmorexa LIOK
[Ipunuun otHOCcUTENbHOCTH ["anumes. https:/m.edsoo.ru/5a9e4a64
HeunnepruanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOAeHCTBYOILIAs CHUIIA. 5 Bu6mnuorexa LIOK
Bropoii 3akoH HeroTona. Macca https:/m.edsoo.ru/141d3837

19 Bsaumonernicrsue Ten. Tperuit 3aKoH 3 BuGmmotexa LIOK
HpioToHa https://m.edsoo.ru/57dba505
[TpuHuyn cynepnozunuu cuil. Pemenne _

20 3a/1a4 Ha IPUMEHEHUE 3aKOHOB 4 https://m.edsoo.ru/bdf997fb
Herotona
3aKOH BCEMUPHOT'O TATOTEHHS. BuGmaorexa LIOK

21 DKBUBAJICHTHOCTh TPaBUTAIMOHHOW U 5 _
UHEPTHOU MaccChl

” Cuiia TSKECTH U yCKOPEHHUE 6 BuGimoreka LIOK
CBOOOIHOTO MaJeHUs _l.
JIBrxkeHre HeOEeCHBIX TeN U MX

” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas . Bu6mnuorexa LIOK
KOCMHYECKas CKOPOCTb. 3aKOHBI https:/m.edsoo.ru/1 1abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 8 =.
Cuna tpenus. [Ipupoaa u BUasI cun Bu6muorexa [JOK

25 Tpenus. JIBUKEHUE B KUAKOCTH M Ta3e C 9 https:/m.edsoo.ru/1fa86499
Y4€TOM CHUJIbI CONPOTUBIIEHUS CPEIBI https://m.edso00.ru/2¢b29676

%6 Hasnenue. I'uapocrartnyeckoe 10 Bu6nuorexa LIOK

https://m.edsoo.ru/a28aa7ad

nasnenue. Cuna Apxumena




27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[MoctymarenbHOE U BpaliaTeIbHOE
JIBMDKEHUE TBEPJIOTO Tela

28

MoMeHT CHITBI OTHOCHTEITEHO OCH
BpaieHus. [1neuo cuibl

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepaOMy Teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TeEIA.
Bunel paBHOBeCcHs

30

Pemenue 3amau

31

KonTponbHas padbota no teme
"Tunamuka. CTaTuka TBepIoro Tema"

32

HNMnynsc MaTepuanbHOM TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOYEK. LleHTp
MacC CUCTEMbI MaTEPUAIbHBIX TOYEK.
Teopema 0 IBHKEHUH LIECHTPA Macc

bu6mmoreka [JOK
https://m.edsoo.ru/4bb8294b

33

I/IMHy.]'IbC CHJIbl U USMCHCHUC NMITYJIECa
Tena. 3aKoH COXpPAaHCHUA UMITYJIbCA.
PeaktuBHOE ABHKEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/13f0a221

34

MoOMEHT uMITyJIbca MaTepruaIbHON
touku. [IpencraBieHue o coxpaHeHUN
MOMEHTa UMITYJIbCa B [IEHTPAIbHBIX
MOJISX

bu6mmoreka [IOK
https://m.edsoo.ru/d6532eb9

35

Pemenue 3apau. mnynsc

bu6mmoreka [IOK
https://m.edso0.ru/f7706d63

36

PaGora cuibl Ha MaOM U HA KOHEYHOM
nepemenieHnu. [ paduyeckoe

bu6mmoreka [JOK
https://m.eds00.ru/913974¢7




MIPEICTABICHUE PAOOTHI CHITBI.
MomHocTh cHITBI

Kunernueckas sueprus. Teopema 06

bu6mmorexa [JOK

37 W3MEHEHNN KNHETUYECKON DHEPTHU
. P https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOUKH
IloTennmanbHble U HENOTEHIMAJIbHEIE
38 cuibl. IloTennmansHas sueprusi. Bropas bubmorexa LOK
) H prii. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst KocMuYecKkas cKopocThb. CBsI3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 W3MEHEHHEM MEXaHWYECKOW SHEPTUH bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHUs
MEXaHUYECKON SHEPrUuu
Yupyrue ¥ HEyInpyrue CTOJIKHOBEHHS.
40 Y% E]ZHGHI/IC Bey Hp}J]IJII/I 1A UacanbHOMU bubmmorexa TIOK
p PHY https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
A1 KontponbHas paboTa no teme "3aKOHBI bubnuorexa [JOK
COXpaHEHUS B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IPUPOIE
P Pup bu6mmoreka [IOK
42 ter1oTel. OcHOBHEIE nonoxkeHns MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe nBrkeHne
CrtpoeHue ra3000pa3HbIX, )KUJIKUX U
43 TBEPALIX Tell. XapakTep ABHKEHUS U bubmorexa LIOK
P L P P https://m.edsoo.ru/c44d02¢2
B3aUMOIEHCTBHUS YaCTHI] BEIIECTBA
Macca 1 pa3Mepnl MOJIEKYJI (ATOMOB).
44 Konnqecho BCII)IIGCTBa l_i,OC"E‘OSIHHaSI) bubmmorexa [IOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmoreka [JOK




Illxana lenbcust

https://m.eds00.ru/0070d493

46 Pemienne 3agau bubmorexa TIOK
g https://m.edsoo.ru/1531abas
bu6mmoreka [IOK
47 141 iras. I’
JlealIbHBIN ra3. ['a30BbIc 3aKOHBI hitps://m.edsoo.ru/l deb2367
43 VYpaBuenne Menneneesa-Kianeiipona. bubnuotexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcouroTHas TemIiepaTypa. 3akoH bubnmoreka [JOK
JanbpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporneccsl B naeaabHOM rase ¢ bubnuorexa LIOK
MOCTOSHHBIM KOJTWYE€CTBOM BEIIECTBA https://m.edso0o.ru/68878d51
I'paduueckoe mpeacTaBieHue
51 H:E)OI(II) OIIECCOB: IP)I3§Te Ma, H30X0pa bubmorexa [OK
pott ' pMa, pa, https://m.edsoo.ru/1344327b
u3o0apa
bubmuorexa [JOK
52 0] MKT
CHOBHOC ypaBHCHHIE https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
53 Pemenue 3ana
HICHHC 3a7aq https://m.edso00.1ru/10265a05
CBs3b a0CONIOTHO TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEeW KMHETUYECKON SHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBM)KCHUS
€€ JacTull
55 O06o001IeHre U CUCTeMaTH3aIus 3HaHUHA bubmuorexa [JOK
1o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8
56 KontponbHas padora o Teme "OCHOBBI bu6nuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckas cuctema. 3ajianue bu6mmoreka [IOK




BHEIIHUX ycsioBuil misg T/l cuctemsl.
Buenue v BHyTpeHHUE TapaMeTPhI.
[TapameTpsl T/] cucTemsbl Kak cpeiHUE
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€
Ha MHUKPOCKOITUYECKOM yPOBHE

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

HyneBoe Hauano TepMOAMHAMUKH.

bu6mmoreka [IOK

58 Camonpoun3sBoJibHas penakcarus T
P p ! A https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb uneaapHOro rasa B bu6mmoreka [JOK
59 TEPMOJUHAMUKE. Y CIIOBHS https://m.eds00.ru/2935500
MPUMEHUMOCTH 3TON MOJIETN 1
60 VYpaBuenue MenneneeBa-Knanelipona u bu6mmoreka [IOK
BBIPAKECHUE U1l BHYTPEHHEW SHEPIUU https://m.edsoo.ru/bal178d0
Bripaxenue a1 BHyTpeHHEH SHEPrun
61 OJTHOATOMHOTO UJEAbHOTO rasa. bubnuorexa [JOK
KBasucrarnueckue 1 HeCTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas pabora B
2 TepMoAHaMHKe. Brrumncienue paboThl bu6muorexa IIOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Tennonepenada kak crmocod U3MEHEHUS
63 BHYTpeHHe# sHeprun TJI cucteMsl 0e3 bu6morexa TIOK
yp p https://m.edsoo.1ru/3d734561
COBEPIIICHUSI pabOTHI
64 KoHBekI11s1, TEMI0MpOBOHOCTb, bubmoreka [JOK
U3JIyYEHUE https://m.edsoo.ru/157b54cd
65 KomnnuecTBo TemnoTel. TemioéMKOCTh bubnuorexa [JOK

Tesna. Y IeJIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHMSI TOTLJINBA

Pacuér konuvecTBa TETUIOTHI PU bubnmoreka [JOK
66
TeTuIonepeIayue https://m.edsoo.ru/1dbSad4e
67 [MonsTre 06 aqnabaTHOM mporecce. bu6mmoreka [IOK
[TepBrlil 3aKOH TEPMOAMHAMUKHA https://m.edso0o.ru/d8098824
KomnnuecTBo TemnoTsl u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTrUun Bubmmorexa [JOK
P yIp P https://m.edsoo.ru/b047alcd
T/l cucteMsl
BTopoii 3aKk0H TEpMOJIMHAMUKY AJIs
69 PABHOBECHBIX U HEPABHOBECHBIX bubmuorexa [JOK
nporeccoB. HeoOpaTumocTs https://m.edsoo.ru/c6f4f464
MPUPOJHBIX MTPOLIECCOB
70 [IpyHIMTIBI IEUCTBUS TEMIIOBBIX bu6mmoreka [IOK
maruH. KITJT https://m.edsoo.ru/2¢945513
71 Maxkcumansaoe 3HaueHue KIT. Ik bubmuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bubmoreka [JOK
72 Pewrenne 3ana
HHEHHE Sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHUECKHUE aCTICKThI
73 HCII0JIb30BAHMS TEIUIOBEIX JBHIATCICH. bu6mmorexa [JOK
TennoBoe 3arpsA3HEHUE OKpYKaroIen https://m.edsoo.ru/9867aaa7
cpembl
bubmuoreka [JOK
74 Pewrenne 3ana
HHEHHE Sanat https://m.edsoo.ru/c8c70432
O06o01enre u cucTeMaTru3als 3HaHU
" bu6mmoreka [JOK
75 no teme "TepmoanHamuka. TennoBbie

MaIIuHb"

https://m.edsoo.ru/28d62b3f




KonTtponbHas pabora 1o Teme

bubmuoreka [JOK

76
"Tepmoaunamuka. TeroBbsie MaluHb!" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIIHS.
77 I/Icﬁa egne U KHUIIeHUe. Y IejabHas buGnnorexa [IOK
P ’ https://m.edso00.ru/6f8¢6777
TEIUIOTa MapooOpa30BaHUS
HacepltieHHbie 1 HEHACHIIIICHHBIE MAPHI.
KauecTtBenHast 3aBUCHUMOCTD IIJIOTHOCTH
W JaBJIEHHS HACBIIIEHHOTO apa OT
78 TEMIEPATYPhI, UX H€3aBI/ICI/IM(I;)CTI> oT bubmorexa LHOK
.. PaLYPEL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHUMOCTH TEMIIEPATYPhl KUTICHUS OT
aBJIEHUS B )KUIKOCTH
79 BnaxHocTs Bo3ayxa. AGCONMIOTHAS U bu6mmoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenne 3anau
a https://m.edsoo.ru/18e¢95ff3
TBépnoe Teno. Kpucramnmnueckue u
81 amopdHbIe Tena. AHU30TPONHS CBOWCTB bubmmorexa LIOK
p ’ p https://m.edsoo.ru/20a88a03
KpHUCTaJJIOB
[InaBneHue u KpucTamIU3anusl.
bubmuorexa [JOK
82 VY enpHas TEIUIOTA IJIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Jedopmaruu TBEPIOIro TEa.
83 Pa((‘,l”)F}II;)I(eHI/IC u c>1<1:1me Casur. Moayib bubmmorexa TIOK
) ) yv https://m.edsoo.ru/dalaab10
HOwnra. Ilpenen ynpyrux nedhopmanmit
TemnnmoBoe pacupeHue KUJIKoCTeN u
N bubnuorexa [JOK
84 TBEPABIX TEI. AHTAPMOHU3M TEILJIOBBIX

KOJIe0aHMI YacTHIl BEIIECTBA

https://m.edsoo.ru/7ba5edf2




[IpeoGpazoBanue sHEprun B a30BBIX

bubmuoreka [JOK

85
rnepexonax https://m.edsoo0.ru/97a0672f

bu6mmoreka [{OK

86 VYpaBHEHHUE TEIJIOBOro OajaHca

PABHCHHE TEIIOBOT Tat https://m.edsoo.ru/ab1521{b
bu6mmoreka [IOK

87 Pemenue 3amau

g https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnspusie siBnenus. JlaBnenue moj bu6mmoreka [IOK
HMCKPUBJICHHOU MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
)kunkoctu. Popmyiia Jlammaca
O0001IeHrEe ¥ CUCTEMAaTH3aI s SHAHUH

89 1o TeMe "ArperaTHbIE€ COCTOSHUS bubmorexa HOK

p https://m.edsoo.ru/0b52575¢
BemlecTBa. Pa3oBbie epexoab”
KonTponbhas padota no teme
90 "ArperatHple COCTOSHHS BEIIECTBA bubmorexa HOK
P | HI ' https://m.edsoo.ru/7dc2a739
@dazoBbIE IEPEXOBI
DnexTpu3zanus Tea U €€ MposBICHUS.

01 Dnektpuyeckuii 3apsija. [[Ba Buna bubnmoreka [JOK
BJIEKTPUYECKHUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TIOJTYTIPOBOTHUKHU
DIIeMEHTAPHBINA YIEKTPUUECKUI 3apsi.

92 3aKoH coxp aHEHMS 3J1§KT qucxorf) bubmmorexa LOK

P p https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopencreue 3apsanoB. Toueynsie bu6nuoreka [IOK
3apsasbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Pemenne 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




DnekTpuyeckoe noje. Ero neiictBrue Ha

bubmuoreka [JOK

95
JJIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUUECKOTO MOJIS.

96 [IpoGuelii 3apsz. Jlunuu bub6nuorexa LIOK
HaIPsKEHHOCTY JIEKTPUYECKOTO TTOJIA. https://m.edsoo.ru/3dac6957
OaHOPOIHOE ANEKTPUYECKOE TT0JIe
[TorenuanbsHOCTD bubmuorexa [JOK

97 3JIEKTPOCTATUYECKOTO MoJid. Pa3HOCTH https://m.edsoo.ru/8002144
MOTEHI[MAJIOB U HAIPSHKEHUE 7
[loTenuumanbHas SHEPrUs 3apsiia B

98 JNEKT OCTaTquCKOAI; noJie I;_[OTCH nan Bubmmorera I[JOK

P ' H https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISL U

99 A3HOCTHU MOTEHIUAJIOB JIJIs Bubmmorexa [IOK
p I A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MOJIS

100 [IpyuHIMTI Cynepno3uLIu bubnuorexa [JOK
BJIEKTPUYECKUX TOJIeH https://m.edsoo.ru/Ocfedabe

bu6mmoreka [IOK

101 Pewenne 3anau

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

102 [Tone Toueunoro 3apsna. [lone bubnuotexa [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO MO

103 00BEmy mapa. [lone paBHOMEpHO bubnuorexa [IOK

y Iu) ) p . p https://m.edsoo.ru/f7a665¢e¢e
3apsKEHHON OECKOHEYHOU TIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUIECKOM bubnuorexa LIOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405¢eab

105 JIMDIEKTPUKHY U IIOJIyIIPOBOJHUKY B bubnuorexa LIOK

SJICKTPOCTATHYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konpencarop. 91eKTpoEMKOCTh

bu6mmoreka [IOK

106 C ¢
KOTIeHCaTOpa. JICKTPOCMKOCTE https://m.edsoo.ru/845b4{73
MJIOCKOT'O0 KOHJIEHCATOpa
107 [TapannensHoe coeHEHNE bub6nuorexa LIOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COCTMHEHNE bubmuorexa [JOK
KOHZEHCAaTOPOB https://m.edsoo.1u/1€992920
109 DHeprus 3apsHKeHHOTO KOHIeHCaTopa bubmoreia HOK
P p A P https://m.edsoo.ru/73a34f18
bu6mmorexa [JOK
110 Permenie 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/2743404
0
11 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bu6mmoreka [IOK
OJTHOPOJHOM JJIEKTPUUECKOM MOJIE https://m.edsoo.ru/8341d6ac
112 Pewrenne 3anau
113 O06o006meHre U cucTeMaTHU3aIys 3HaHUI bubmuoreka [JOK
o Teme "DiekTpuueckoe mnose" https://m.edso0.ru/5752603f
114 KonrponsHas pabora o Teme bubnuorexa LIOK
"JnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosiHHBIN TOK. Y CI1OBUS
115 CyLIECTBOBAHUS IIOCTOSHHOTO Bubmmorera [JOK
yi https://m.edsoo.ru/233311b5
3JIEKTPUYECKOTO TOKA
bu6mmoreka [JOK
116 nu .H
crounnku Toka. Hanpskenie u 9/1C https://m.edsoo.ru/0839al15
117 3akoH OMa 1715 y4acTKa LIETIH. bu6nuorexa [IOK
DNEKTPUUECKOE COIIPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COITPOTUBIICHUS bubmuorexa [JOK




OAHOPOJHOI'O IMTPOBOAHHUKA OT €TI0
JJIMHBI U IO IMMOIIEPEUYHOTO
CCUCHUA

https://m.edsoo.ru/95fcdf51

119 VY nenpHOE COMPOTUBIICHHE BEIIECTBRA. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, NapaIeIbHOE, bu6mmoreka [JOK
CMEIIAHHOE COCAUHEHUE IIPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKUX bubnuorexa IIOK
nenei. [Ipasuia Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 P
CHICHHIE 3anat https://m.edsoo0.ru/3881b469
123 Pabota 31eKTpruueckoro Toka. 3akoH bu6nuorexa [IOK
Hxoynsa —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 Pemere 3axas https://m.eds00.ru/6761bf0f
MOoOMHOCTD 3JEKTPUUYECKOTO TOKA.
125 TenioBasi MOIIHOCTb, BbIIEIAEMast HA brbmorexa [OK
m » BRI https://m.eds00.1u/99750a6f
pe3ucrope
bu6mmoreka [JOK
126 Pemere 3axas https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHUE bu6nuoreka [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 7151 TOJTHOM (3aMKHYTOI) bubnuotexa [JOK
AJIEKTPUYECKON LIeTTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 P
ClHieHHe saat https://m.eds00.ru/3580b679
130 MOomHOCTh UCTOYHUKA TOKA bubmorexa TIOK

https://m.edsoo.ru/a0ae51d8




bu6mmoreka [IOK

131 Kopotkoe saupikare https://m.eds00.1u/546£5632
132 Konpaencarop B 11enu NOCTOSIHHOTO TOKa brbmorexa [OK
A pB I https://m.edso00.ru/35368{3¢
bu6mmoreka [JOK
133 P
CHICHHE a1t https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no treme "IlocTostHHBIN bubmuotexa [JOK
ANEKTpUYECKUil TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "lIlocTossHHBIN bubnuorexa [JOK
INEKTPUYECKUH TOK" https://m.edsoo0.ru/744261b8
136 Pemenue 3amau no teme "[locTosHHBIN bu6mmoreka [IOK
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/eb5d4687
O06o01enre u cucTeMaTu3als 3HaHU
137 1o Teme "[loCTOSTHHBIN 2NEeKTPUIECKUA bubmmorexa [JOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padbota no teme bubnuorexa LIOK
"TToCTOSIHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 A3JIMYHBIX BEILECTB. DIIEKTPUUECKUI bubmorexa [OK
p HIeeTs. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DIEKTPUYECKHUI TOK B pacTBOpax U
140 acIuiaBax 3JIEKTPOJUTOB. 3aKOHBI brbmorexa [OK
P P ) https://m.edsoo.ru/4b423491
®dapanest 15 3JIEKTPOIn3a
bu6mmoreka [JOK
141 i !
DneKTpuyecKuii Tok B razax. [lnazma hitps://m.cdsoo.ru/92d92676
142 DIIEKTPUYECKHM TOK B BaKyyMe. bu6nuoreka [JOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUH TOK B bubmuorexa [JOK




HOJTyTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660

144

[TomynpoBOIHUKOBEIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/8362220
0
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Du3HUECKU IPAKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA U HAIIPSHKEHUS
B LIENH IOCTOSIHHOT'O TOKA IIPH MIOMOILU
aHaJIOTOBBIX U IHU(POBBIX
M3MEPUTENBbHBIX PUOOPOB" MK
"3HaKOMCTBO C U(PPOBOH
nabopatopueit o ¢usuke. [Ipumeps
U3MEpeHUs PU3MUECKUX BEIUYHH IPU
MOMOIIY KOMITBIOTEPHBIX 1aTYMKOB"

bubmuorexa [JOK
https://m.edsoo.ru/5643ea56

146

DuU3NYECKUN PAKTUKYM I10 TEME
"H3y4eHre HEpaBHOMEPHOIO JBH)KECHHUS
C LEJIBIO ONPEICIICHUSI MTHOBEHHOM
ckopocTH"

bu6mmoreka [IOK
https://m.eds00.ru/f6292{5f

147

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHne yCKOpEHHUs IIpU
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIIOHHOW IJIIOCKOCTH"
wii "HccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
IBIOKEHUN"

bu6mmoreka [JOK
https://m.eds00.ru/6960b6ef

148

DuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue yckopeHHst CBOOOIHOTO
nageHus" win "M3yyenue aBuKeHUs
Tesa, OpOIIEHHOT0 TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

DuU3NYECKUN TPAKTUKYM I10 TEME

bu6mmoreka [JOK




"N3ydyeHue NBHKEHUS Tema 1Mo
OKPYKHOCTH C IMOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" win "MccnenoBanue
3aBUCHMOCTH Meprojia oOpalieHus
KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

https://m.edsoo.ru/bef53514
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®u3HUECKUl NPAKTUKYM IO TEME
"N3MepeHne paBHOACHCTBYIOIIEH CHIIBI
IpU JBUKEHUH OpycKa MO HAaKJIOHHOMN
mockoctu" unu "[IpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JABUKEHUS
OpycKa Mo HAaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl'”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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®u3HYECKUl IPAKTUKYM IO TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmarun” nwin "M3ydeHue
JBUKEHHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTHIO, IEPEKUHYTOMN Yepe3 JErKuil
65oK"

bu6mmoreka [{OK
https://m.edsoo.ru/b55b81al
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DU3NYECKUN TPAKTUKYM I10 TEME
"Uzmepenune koddduimenTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 PHUIIUECHTA
3aBucuMoctd Frp(N)" nim
"UccnenoBanue ABMKEHUS OpyCKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
Koa(pureHTOM TpeHus" win
"3ydyeHue BUKEHHSI TPy3a Ha BaJIy C

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607




TpeHuem"

153

®u3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycioBU paBHOBECHUS
TBEPIOrO TeJIa, UMEIOLLIETO OCh
BpaieHus" uinu "KonctpyupoBanue
KPOHIITEHHOB M pacu€T CHJI yIIPYroCcTH"
nmy "M3ydeHne yCTOMYnBOCTH
TBEPAOIO TeJIa, UMEIOIIETO IJI0MAab
onopsI"

bu6mmorexa [JOK
https://m.edsoo.ru/4a04{4{7
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®uU3NYECKUN IPAKTUKYM I10 TEME
"N3MepeHne uMIlysbca Tena mno
TopMo3HOoMY nyTu" unu "U3mepenue
CHWJIBI TSITH, CKOPOCTU MOJIETTH
AJIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI
Taru" unum "CpaBHEHUE U3MEHEHUS
HMMITYJIbCA TeJIa C UMITYJILCOM CHUJIBI"
unu "MccnenoBanre COXpaHeHUS
UMITyJIbCa P YIPYTOM
B3aumMojieicTBun" unu "M3mepenue
KMHETHYECKOW SHEPIHH TeJa Mo
TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e
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DU3NYECKUN TPAKTUKYM I10 TEME
"M3ydyeHue n30TepMUYECKOro mpoiiecca
(pekoMeHI0BaHO HCTIOIb30BaHUE

1 dpoBoii 1abopatopun)" uiIu
"N3ydyeHue u30XopHOTOo nporecca" uiu
"N3yuenne nzobapHoro mporecca’ uin
"IIpoBepka ypaBHEHUSI COCTOSHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07
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DU3NYECKUN TPAKTUKYM I10 TEME

bu6mmoreka [IOK




"U3Mepenne yneabHOM TeIoEMKOCTH"
unu "MccnenoBanue npoiiecca
OCTBIBAHUS BelllecTBa" WIN
"HUccnenoBanue aguadaTHOrO
nporiecca’ wim "M3yuenue
B3aMMOCBSI3H SHEPTUHU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBHS U
TEMIEPATypPbl KUTICHUS KUIKOCTEH"

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

157

DU3NYECKUIN TPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEPHOCTEI
HCIIAPEHUS KUIKOCTEH" HIIN
"M3Mepenue yneabHOM TeTIOThI
raByieHus apaa" win "M3ydenue
CBOICTB HACBIIIIEHHBIX TApOB" WU
"N3mepenune abCOMOTHOM BIaKHOCTH
BO3/lyXa U OLIEHKA MAcChl IapOB B
nomenieHun". 3mepenue
K03(puLIeHTa TOBEPXHOCTHOTO
HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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du3nUecKuil MPaKTUKYM 110 TeMe
"HaOnroenue npeBpalieHust SHepruu
3apsHDKEHHOT0 KOHJIEHCATOpa B SHEPTHUI0
U3JIy4EeHHs CBETOAMOA" WU
"HM3y4yeHue MpOTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcarop" win
"Pacnipenienenue pasHocTu
MOTEHIIMAJIOB (HANPSDKEHUS ) IPU
II0CJIE0BATEILHOM COEIMHEHUH
KOH/IEHCAaTOpOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377




DU3NYECKUN TPAKTUKYM I10 TEME
"HccneqoBanue CMENIaHHOTO
COCJIMHEHUS PE3UCTOPOB" MIH

159 "M3MepeHue y1ebHOro COMPOTUBIICHUS bromorexa [TOK
; " https://m.edsoo.ru/2b179d98
npoBogHuKoB" win "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT
HaNpsoKeHUs JU1s JJaMITbl HaKaJauBaHus"
DU3NYECKUN TPAKTUKYM I10 TEME
"HaGmronenue anekTponusa’ wim
"U3Mepenue 3apsia OJHOBAICHTHOTO
160 noHa" wim "HMcciaenoBanue bu6mmoreka [JOK
3aBUCUMOCTH CONPOTUBIIEHUSA https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypbl' WIH
"CHsiTHE BOJIBT-aMIIEPHON
XapakTEePUCTUKU quoaa”
PeseprubIil ypok. O6001eHIE 1
161 CI/ICTIe)MaTI/ISZLI:I/Iﬂ :«;HaHI/H7IIu 0 TEME bubmmorexa LOK
" | https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBabIil ypok. O600mIeHne 1
162 CI/ICTEM&TI/ISZEHSI 3HaHI/II;IH 10 TeEME bubmorexa LIOK
" " https://m.eds00.1u/3149956b
Jmnamuka
PesepBubliit ypok. O000ICHHE 1
163 CHCTI;MaTH3ZLI:Hﬂ 3HaHH;IH 110 TEME bubmorexa [IOK
| https://m.edsoo.ru/0f9752ac
Craruka TBepaoro tena'
PesepBHbIil ypok. O000IICHHE 1
164 CHCTgMaTmZEHH 3HaHI/H?L1u o TEME bubmorexa [IOK
N . https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpAHEHHS B MEXaHUKe"
165 PezepBHblit ypok. O0001IeHNE U bubnuorexa LIOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/de148976




"OCHOBBI MOJIEKYJISIPHOKHHETUYECKOM
teopun"

Pesepubliil ypok. O60011eHIE 1

166 CHCTeMaTH3aIvs 3HaHHUH 110 TeMe 1 buGnnorexa [IOK
. B " https://m.edsoo.ru/Obcec77¢l
'"Tepmoauuamuka. TerioBbie MalIUHBI
PesepBHelil ypok. O6o0IcHHE 1

167 CHCTEeMAaTU3alMs 3HAaHHUH 110 TeMe 1 bu6mmoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEX01bl"
PesepBHbIil ypok. O600IICHHE 1

168 CI/ICTI;MaTI/BZpI/IH 3HAHUH 10 TeMe 1 bubmmorexa TIOK
" B " https://m.edsoo.ru/f2381c0c

DJeKTpUUECcKoe 10Je

PesepBHbIil ypok. O600ICcHHE 1

169 CI/ICTEM&TI/BZPI/IH 3HAHUH 10 TeMe 1 bubmmorexa TIOK
" ]:,I N " https://m.edsoo.ru/3caebdal

ITocTOSIHHBIN PTEKTPUUECKUNA TOK

PesepsHEIil ypok. O000IIIIEHE U

170 CHCTIe)MaTmZpHﬂ 3HaHu# 110 Teme "Toku 1 bubmmorexa TIOK

B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTtpoasnsie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTesbHbIE
padoThI e padoThI
pecypcbi
BzanmojeiicTBre TOCTOSHHBIX
1 MarauToB ¥ IPOBOJHUKOB C TOKOM 1 bu6morexa TIOK
POBOA ' https://m.edsoo.ru/487a8593
MarnutHoe nosue. ['unoreza Ammnepa
BexTop MarauTHON MHAYKIIMH.
2 ITpun pHn CymnepIo3u I/IIZ MarHuTHBIX 1 bubmorexa HOK
p VH yrep H . https://m.edsoo.ru/4clabech
nosnei. JInHuKM MarHuTHON MHAYKIIMU
3 MaruauTHoO€ 10JI€ IPOBOIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Ipcrena https://m.edsoo.ru/d35d5262
4 Cuita Amriepa, e€ HanpaBJICHUE U | bubnuorexa [JOK
MOJYJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [{OK
5 Pemenne 3ana 1
HHCHHE sakatd https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubmoreka [JOK
DNEeKTPOU3MEPUTEIbHBIC PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBiieHUE U
. MOAyJb. JIBUKEHHE 3apsSKEHHON | bubnuorexa LIOK
YacTUIBI B OTHOPOJIHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
oJjie
bu6moreka [JOK
8 Pemenue 3aga 1
tenn s https://m.edsoo.ru/504e98c7
bubmnoreka [JOK
9 Pa6ota cwiel Jlopenna 1 nomoreka L

https://m.edsoo.ru/d518bedb




bu6mmoreka [IOK

10 P
CHICHHC 3alad https://m.eds00.1u/93617bd9
MarauTHoO€ 1oJie B BEILIECTBE.
11 deppoMarHeTHKu, napa- u bubmorexa TIOK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKU
OcCHOBHBIE CBOMCTBA
12 dbeppomarnerukoB. [Ipumenenne bubmorexa TIOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenue 3amad mo reme "MarauTHOE bubmuoreka [IOK
nose" https://m.eds00.ru/5b55¢307
14 Pemenue 3amgad mo reme "MarautHoe bubmuotexa [JOK
nose" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMArHUTHOU
15 nHAyKuu. [ToTok BekTopa MarHUTHOM bubmorexa [OK
AYRIHH. P https://m.edsoo.ru/b3efalcl
WHIYKUUU
bubmuorexa [JOK
1
6 OAC nHnyKiAn https://m.edsoo.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON MHAYKIIUU bu6nuoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuueckoe nose. Toku bubnuorexa [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKIMY B IBHOKYIIUXCS bubmuoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢cc02
bu6mmoreka [IOK
20 Peenne 3anad https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Tpauiio Jlewia https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTh. Karyika bubmuorexa [JOK




HWHAYKTHBHOCTH B LCIIH ITOCTOSAHHOI'O
TOKa

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

” SAsnenue camonnaykimu. IC bu6mmorexa [JOK
CaMOWHIYKIINA https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJIsl KATYILIKU C bu6mmoreka [IOK
TOKOM. DJIEKTPOMArHUTHOE TOJIE https://m.edsoo.ru/b3cOad11
bu6mmoreka [JOK
25 Pemenue 3ana
THCHAC allad https://m.edso0.ru/88f69d2b
bu6mmorexa [JOK
O06o001IeHne 1 CUCTEMaTH3 AU
26 . " " https://m.edso0.ru/7648402
3HaHUH 10 TeMe "DIEeKTPOAMHAMHUKA 5
7 KonTponbhas pabota no teme bubnuotexa [JOK
"OnexrpoaguHamMuka" https://m.edso00.ru/8ae09b98
Komnebarennuas cucrema. CBoOOIHEIE
28 koaebOaunwnst. 'apmonnueckue bubmmorexa TIOK
-1ap https://m.edsoo.ru/7c1db385
KoJIcOaHus
29 KunemaTtndeckoe n TMHAMHAYECKOE bubmuoreka [JOK
OIMMCaHUE KOJIEOATENBHBIX IBUKEHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
JTMHAMHAYECKOTO OITMCAaHUS
30 rapMOHHYECKUX KOJIEOAHMI U3 UX bubmmorexa LOK
p https://m.edso00.ru/e3¢99692
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO
OIMMCaHUs
bu6mmorexa [JOK
31 A a aza KoJieOaHui
MILTHTY 12 ¥ e https://m.edsoo.ru/7a0c439a
32 [lepuon u yactoTa KoeOaHUH. bubnuorexa [IOK

[Tepuoa mManbIx cBOOOIHBIX
KoJe0aHnii MaTeMaTHYECKOTO

https://m.edso0.ru/e0399319




MasTHuKa. [leproa cBo6OHBIX
Kosie0aHui Npy>KMHHOTO MasiTHUKA

13 3aryxaromue KonedaHusl. bubnuorexa LIOK

Brinyxnennsie konebanus. Pezonanc https://m.eds00.ru/72¢93d09
bu6mmorexa [JOK
4 A

3 BTOKONIC0aNIA hitps://m.edsoo.ru/6add2644

bu6mmoreka [IOK

35 Pemtenue 3amau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Ypok-koHpepennus "MexaHU4YeCKHe
36 K0J1€0aHNs B MY3bIKAJILHBIX bubmmorexa TIOK
'}‘] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE U CUCTEMATHU3ALUS
37 3HaHUH 110 TeMe "MexaHndeckue bubmmorexa TIOK
https://m.edsoo.ru/eb84182f
KxoneOanus"

18 DneKTpOMarHuTHbIE KOJIeOaHusl. bubnmoreka [[OK
KonebartenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMILIUTYIBI

39 3a I;)I z KOHJIEHCATOPa C aMIIJIAT (3/171 bubmorexa LOK

Pl a P YA https://m.edsoo.ru/09319af1
CWJIBI TOKA B KOJIEOATEIIEHOM KOHTYPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bu6muoreka [JOK
U/IeaJIbHOM K0J1€0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromye IeKTPOMarHUTHhIE

41 Kkoseb0anust. BeIHyXIeHHbBIE bubmmorexa TIOK

) YA https://m.eds00.1ru/5¢668619
ANEKTPOMarHUTHBIC KOIeOaHuUs
[TepemennsIit TOK. Pesuctop u bubmoreka [JOK
42 KOHJIEHCATOP B L[ENH IIEPEMEHHOI0 https://m.edsoo.ru/8483615

TOKa

2




KaTymKa HHIAYKTHUBHOCTHU B LCITU

bubmuoreka [JOK

43
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa ISt JIeKTPUYECKOM eNn bubnmoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOIHOCTE IEPEMEHHOT0 TOKA.
45 AMIUIMTYOHOE U AEUCTBYIOIIEE Eubmiorexa OK
ya a yiom https://m.edsoo.ru/lcac6ecdc
3HAUYE€HHUE CUJIbI TOKA U HATPSKEHUS
46 Pe3oHanc B DIIEKTPUUYECKOH I[EITH Bubmiorexa [JOK
p H https://m.edsoo.ru/087506df
bu6mmorexa [JOK
4 P
7 CILICHHAE 31t https://m.edsoo.ru/al6836a4
Wneansuenif Tpancopmatop.
48 IIpousso CTIZI(: ne(be paqa I/Ip Eubmiorexa OK
p A » TTepelt o https://m.edsoo.ru/f97418ae
noTpeOIeHUE IEKTPUIECKON SHEPT U
DKOJIOrM4eCKHe PUCKHU IpU
IIPOU3BOJICTBE IIEKTPOIHEPTUU.
49 Kp JILTYPA I/ICHOJIB?;O]faHI/ISIp Bubmiorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU
bu6mmorexa [JOK
50 P
CIICHHE 3a/1ad https://m.edsoo.ru/ee6677ed
bubmoreka [JOK
51 P
CILICHAC 3a/1ad https://m.edsoo.ru/7cab59{8
O0001IeHrEe U cCUCTEMATU3AIUI
52 3HAHUHA 110 TeMe "DIEKTPOMArHUTHEIE Bubmiorexa OK
! P https://m.eds00.ru/40102429
KOJIeOaHUs
53 MexaHn4eCcKUe BOJIHBL. bu6mmoreka [JOK

XapaKkTepUCTUKA MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f




bu6mmoreka [IOK

54 Caoii
BOHCTEA MEXQHITICCKHIX BOTH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 X
3Byx. XapakTepHCTHKU 3ByKa https://m.edso00.ru/138b6109
56 Wudpa3syk u ynbTpassyk. LllymoBoe bu6nuorexa [IOK
3arpsAA3HEHUE OKPYXKAIOLIEH CPEbl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
5 P
7 CLICHHC 3a/1a4 https://m.edsoo.ru/cfd918bf
53 ONEKTPOMAarHUTHBIE BOJIHBI. bu6muorexa IIOK
N3ny4yenue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus 3JIEKTPOMarHUTHBIX BOJIH. bubnuotexa [JOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818¢c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHne 3J1eKTPOMarHuTHBIX bubmmorexa [JOK
p p https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI paTuOCBs3U U
61 TelleBUAcHUS. Panqproiokamus. bu6mmoreka [JOK
DNeKTPOMarHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f18
OKpY>Karolleu cpebl
2 KonrponsHas padora no teme bu6nuorexa LIOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEMHOTO bu6nuoreka [IOK
pacmpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
Pewenue 3a1au Ha npuMeHeHUe
64 3aKOHa NPSIMOJIMHENHOT O Bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBETa
65 Otpaxenue ceta. [Limockoe 3epkaiio. bu6mmoreka [JOK

Cdepuueckoe 3epkayio

https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJBHBIN MOKa3aTelb

bu6mmoreka [IOK

66 eJIoMJIe . IlonHoe eHHee
MPEAOMACHHA. TI0H B}{yTp HH https://m.edsoo.ru/bc2e55¢d
oTpaxkeHue. [IpenenpHbiii yroa
MOJTHOTO BHYTPEHHETO OTPAKECHUS
Pemenue 3agau Ha npruMeHEeHNE
67 3aKOHOB OTPaKE€HUS U IIPEJIOMIICHUS bubmmorexa LOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
. bubmuoreka [IOK
68 cBeta. ClIOKHBIN cocTaB 0eIoro cBera.
https://m.edsoo.ru/d8elc3be
Ber
bu6mmorexa [JOK
JInn3zel. ®OKyCHOE PaCCTOSHUE U
69 https://m.edsoo0.ru/6044135
OIITHYECKAs CHJIA JINH3EI 9
70 [TocTpoenue n3o0paxeHuii B TMH3aX U bubnuotexa [JOK
HUX CUCTEMaXx. Y BeIINUYEeHNE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3amad Ha mocTpoeHue
71 H300paKEHUH, ITOJIYYaEMBIX C bubmmorexa TIOK
p ’ y https://m.edsoo.ru/5a86809
HOMOIILIO JINH3
72 I';ma3 xak onThyeckas cucTeMa bubmmorexa TIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 MIPUMEHUMOCTH I'eOMETPHUECKON bubmmorexa TIOK
p p https://m.edsoo.ru/cd174al0
ONTUKH
74 CKopoCTh CBETa U METO/IbI €€ bubnmoreka [[OK
A3MEPEHUS https://m.edsoo.ru/f32aab06
b K
75 Hucnepcus cera nomorexa 110

https://m.edsoo.ru/lel6cchHe




bu6mmoreka [IOK

76 Hureppepentus caera https://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKH. Y CIIOBHS
77 HaAOIIOIEHUS MAKCUMYMOB U bubmmorexa TIOK
A y https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
78 Pemenne sanad https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
7 IIpumenennue unTephepeHi https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bu6nuorexa LIOK
HAOII0IEHUS TTIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubmuorexa [JOK
2 P
8 CILICHHE 31t https://m.edsoo.ru/d58c411a
23 ITonepedHOCTH CBETOBBIX BOJIH. bu6nuorexa LIOK
[Tonspusanus cera https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
4 P
8 CIICHHE 31t https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE SIBJIEHUS B IIPUPOJIE bubmmorexa [IOK
pHpoaL https://m.edso0.ru/0b36363d
26 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3gaHui mo teme "Onruka" https://m.edsoo.ru/8a14748b
%7 KonrponbHas padora no teme bu6numoreka [IOK
«OnTuka https://m.edsoo.ru/82315dd4
88 ['panuLbl TPUMEHUMOCTH bubmuotexa [JOK

KJIaCCUYECKOM MEXaHUKH. 3aKOHBI
QJICKTPOJUMHAMUKHN U IIPUHIUII

https://m.edsoo.ru/c9bd77cb




OTHOCHUTCIBHOCTHU

[TocTynatel cnenuanbHOM TEOPUU

bu6mmorexa [JOK

89
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus Jlopenua.

90 VYcnoBue NpUUMHHOCTH. bu6mmoreka [JOK
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpEMEHH U COKpaIlleHne
JUTHHBI

91 DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON bu6muoreka [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBsi3b Macchl ¢ HEpruen u

92 HMITYJIbCOM PEISITUBUCTCKOM YaCTULIBI Bubmmorexa [IOK

y p L. https://m.edsoo.ru/b6258ffa
DHeprusi NOKos
93 PaBHOBeCHOE TemI0BOE U3TyUYEeHHE Bubmmorexa [IOK
y https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
4 B

? 3axow cmewenus Buxa https://m.edsoo.ru/1¢5{f752

95 I'unore3a M. Ilinanka o KkBaHTax. bubmuotexa [JOK
doTounl https://m.edsoo.ru/a5ffa218

bubmuorexa [JOK

96 2

HEPIHA U HMITYLC doTOHa https://m.edsoo.ru/7fb307ec

97 ®otordpdext. OnpiTel A. T bu6nuorexa IIOK
CronertoBa. 3akoHsl poTordpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHIITEHHA AJ1sI

98 dbortoaddekra. "KpacHas rpanura" bubmorexa [OK

- °P PatHi https://m.edsoo.ru/01ef4556
dotorddekra

99 HaBnenne ceera. OnwitTel I1. H. bu6mmoreka [IOK




JlebGeneBa

https://m.eds00.ru/64b4f966

bu6mmoreka [IOK

1 B i
00 O/THOBLIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bomnnsr ne bpoitns. [{nvHa BOJTHEL Je
101 b ofmﬂi aI;Me 13§ 2016J1aCTI/I bubmmorexa [IOK
P p P . https://m.edsoo.ru/5df8bafl
JIOKQJIM3ALMK IBUKYIIEHCA YaCTHUIIBI
102 KopnyckynsipHO-BOJIHOBOH Jyan3M bubmmorexa [TOK
PHyCKYIAp Y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnuoreka LIOK
KpHUcCTalljiax https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHU B MUKPOMUPE.
104 COO’II‘IHS)IHGHI/M HGI())H e eJIéHH(I))CTepr bubmmorexa [JOK
N e https://m.edsoo.ru/65783dec
I'eitzendepra
bu6mmorexa [JOK
1 P
05 CIICHHE rPAPICCKIX 32A121 https://m.edsoo.ru/e70195bd
N bu6mmoreka [{OK
1 P
06 CUICHHE PACHCTHRIX 3a1at https://m.edsoo.ru/ee9b3182
KontposnbHas paboTa 1mo temam: BuG 10K
noImoTeKa
1 n T n "K -
07 OCHOBB{,C ", v?pHYCKyHﬂpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJTM3M
OMBITHI TTO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. [Imanerapras Mmozenbp aToma bubmmorexa [JOK
: P s https://m.eds00.ru/312b750a
Pesepdopna
bu6mmorexa [JOK
1 I1 b
09 OCTYJIaThL bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# bu6mmoreka [JOK
SHEPTUHM aTOMa BOJIOPOAa https://m.edsoo.ru/cf74bl 1a
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnuorexa LIOK




HU3JTy4YCHUE CBCTA

https://m.edso00.ru/f945d85¢

112

Jlazep

bu6mmoreka [IOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eiizenbepra-MBanenko. 3apsia u
MaccoBoe 4ucio sapa. Y30Tomnsl.
PagnoakTHBHOCTE

bu6moreka [JOK
https://m.edsoo.ru/34adasSde

114

3aKoH paJiMOaKTUBHOTO pacmaja.
CBolicTBa HOHU3HUPYIOIIETO
u3nydeHus. Bnusaaue
PaZOaKTUBHOCTH Ha KUBbIE
opranu3msbl. Jlozumerpust

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

115

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
SAnepusie cunbl. JledekT Macchl siapa.
Snepubie peakuuu. SAnepHeie
peaktopsl. [IpoGreMbl yripaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHUECKHUE aCTIEKThI Pa3BUTHUS
AJIEPHOM SHEPreTUKU

bu6moreka [JOK
https://m.edsoo.ru/ff1758d0

116

Meroas!l peructpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX YaCTHLL.
@yHIaMEHTAJIBHBIE B3aUMOICUCTBUS.
bapnoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanpapTHOU
Mozenu. KBapk-TrirooHHast MOJIEb
aZpOHOB

bu6moreka [JOK
https://m.edsoo.ru/lac08asSh

117

®dusuka 3a npenenamu CTaHIapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnnacTBO Qusmueckoi

bubmnoreka LIOK
https://m.edsoo.ru/c026fd37




KapTUHBI MUpA

OTalbl Pa3sBUTHA aCTPOHOMMUMU.

bu6mmorexa [JOK

118
3HavYeHNE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PH3UKHU AJIs
119 0OBSICHEHUSI IPUPOJII KOCMUYECKHX bubnuorexa LIOK
00BEKTOB. MeTOIbI aCTPOHOMHUYECKIX https://m.eds00.1ru/39¢c44028
HCCIIeIOBaHNI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIILI, PAAUOTEICCKOIIBI bubmmorexa TIOK
> P ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHasi aCTPOHOMUS
Bun 38é3nnoro Heba. Co3Be3nus,
121 SIpKHE 3BE3bI, INIAHETHI, UX BUIUMOE bubmmorexa TIOK
p AR, ’ A https://m.edsoo.ru/aac588eb
JIBIDKCHHE
Conueunas cuctema. CoJtHIle.
122 CoiHeuHast aKTUBHOCTE. MICTOUHUK bubmmorexa TIOK
o https://m.edso0o.ru/22748eb4
sHepruun CoJiHIIa U 3BE3]T
3BE3MBI, KX OCHOBHBIE bu6mmorexa [JOK
123 XapakTepUCTUKU. J[narpamma https://m.edsoo.ru/4216994
"CHeKTpabHbINA KJI1acC — CBETUMOCTh" 4
124 3Be3/IbI TIIaBHOM ITOCIEIOBATENLHOCTH bubmmorexa TIOK
A a https://m.edsoo.ru/b3cb766¢
BryTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe PEeACTaBICHUS O bubmumoreka LIOK
MPOUCXO0XKACHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
M 3BE311. OTanbl )KU3HU 3BE3
Muneunsiii [1yTe — Hama ['anakTuka.
N bubmuoreka [JOK
126 Tunel ranaktuk. YEpHbIE ABIPHI B

AApax raJakTHUK

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




Bcenennas. Pacuimpenue BeeneHHOM.

bubnuoreka [JOK
127 3akon Xa66ma. Teopus bombioro hitps://m.c dso(]fm 3dbdfoda
B3pbIBa. PeKTOBOE M3ITyueHUE
128 MacmrtabHast cTpyktrypa Beenennoil. bubnmoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
N bubmuoreka [IOK
129 Hepeménnsie mpo6iieMbl aCTpOHOMUH hitps://m.cdsoo.rw/d37d9ffe
@uU3HYECKUI MPAKTUKYM 110 TEME
"UccnenoBanue MarHUTHOTO MOJIS
ITOCTOSIHHBIX MarHUTOB" HJIH
130 "HccenoBaHue CBOMCTB bu6mmorexa [JOK
dheppoMarueTukoB" UIu https://m.edsoo.ru/67361aef
"UcciaenoBanue AeHCTBUA
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
@uU3NYECKUI NPAKTUKYM 110 TEME
"N3mepenue cuiibl Amrepa" wiu
131 "N3yuyeHne 3aBUCIMOCTHU CHJIBI bubnuorexa [IOK
Awmrnepa OT cuIbl TOKa" WIH https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOM MHAYKIIUH
Ha OCHOBE U3MepeHus cuibl Ammnepa”
@uU3HYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue siBIeHUs
132 3JIEKTPOMArHUTHON MHIYKIIUU" WIH https://m.edsoo.ru/c36658da
"OnpeneneHre UHIYKIMH BUXPEBOTO
MAarHMuTHOTO ToJs"
133 @uU3HYECKUI IPAKTUKYM 110 TEME bubmuoreka LIOK

"UccnenoBanue siBiIeHUs
camonHaykipn'" mwin "COopka MoeH

https://m.edsoo.ru/b8fb6391




3JIEKTPOMATrHUTHOTO TeHepaTopa"

134

@uU3HYECKUI NPAKTUKYM 110 TEME
"U3mepenue neproia CBOOOTHBIX
KOJ1€0aHUN HUTSIHOTO U IPY>KMHHOTO
MasiTHUKOB"

bu6mmorexa [JOK
https://m.edsoo.ru/5d159d35

135

@u3HYECKU NPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme YHEPTUU B
MPYXUHHOM MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

PuU3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro TOKa
yepes MOoCIeI0BATENIbHO COETMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop”
wu "HccnenoBanue paboTb
HCTOYHUKOB CBETA B LIETIH
IIEpEMEHHOT0 TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

137

@uU3HYECKU IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHune nokasaTels IpeJoMICHUS
crexna" win "[loayuenue
n300pakeHus B CUCTEME U3 TIIOCKOTO
3epKaja 1 JUH3bI"

bu6mmoreka [JOK
https://m.edso00.ru/42569¢eal

139

du3nuecKuil MpakTUKyM 110 TeMe
"UcciaenoBanre 3aBUCUMOCTH
(OKYCHOT'O PacCTOSIHUS OT BEILECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSIHUSA
pacceuBaroIIMX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f




140

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue nudpakmamm,
nHTEepEPEHITNN U TIOJIIPU3AITTT
cBera"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@u3HYECKUl NPAKTUKYM 110 TEME
"OrnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIl (110
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHUI] B MArHUTHOM T10J1¢)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢c47

142

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBe HccienoBanus Goroaddexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/INOJ OT
HanpspKeHus"

bu6mmorexa [JOK
https://m.edsoo.ru/eb916182

143

@uU3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
pa3peKeHHOT0 aTOMapHOIo BOJI0poa
U U3MepeHue nocrossHHou Pundepra"

bu6mmorexa [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
¢oHa c “CnoIB30BaHKEM J103UMETpa”
wiu "W3ydenue nornomenus oera-
4acTHUIl aTtOMUHUEM"

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

145

@uU3HYECKUI PAKTUKYM 110 TEME
"Habmonenus 38€31H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JUIsl ONIPEACIICHUS

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




IOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aust CeBepHOTo MOMymapus U
spkue 3BE3b1" win "HaOmroaeHus B
teneckon JIyHbI, MIaHeT, TyMaHHOCTEH
U 3BE3MHBIX CKOILUICHUN"

O00011IeHNE U CUCTEMATHU3ALUS
3HaHuil. Ponb Gu3uku 1 actpoHOMHM B

bu6mmoreka [IOK

146 YKOHOMHYECKOH, TEXHOITOTHIECKOH,
o N https://m.edsoo.ru/ad6ddeed
COIMAIBHON 1 ATUYECKOH chepax
JESATEILHOCTH YeJIOBEKa
O06001IeHne U CUCTEMATU3AIIHS
147 3HaHuil. Posb 1 MecTo Gpusuku u bubnmoreka [JOK
aCTPOHOMUH B COBPEMEHHOM HAay4YHOH https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O06001IeHne U CUCTEMATU3ALIMS
3HaHuil. Pons ¢pu3ndeckoil Teopun B
(hopMHUPOBAHHUH TIPEJICTABICHHUH O
148 (bu3nyeckoil KapTUHE MUPA, MECTO bubmmorexa LOK
1 Kap pa, https://m.edsoo.ru/c7d400f4
(bu3nyecKoil KapTUHBI MUpa B 001LIEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUN O TIPUPOJIC
149 O06o001eHNe U CUCTEMaTHU3aITHS bubmuoreka [JOK
3HaHui o teme "Knnemarnka" https://m.edsoo.ru/b032fcdb
150 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK

151

3HaHu no teme "J{uHamuka"

https://m.edsoo.ru/2dfbafc5




O0001IeHrEe ¥ cCUCTEMAaTU3aIUI

. b
152 3HaHui no teMe "CraTrka TBEpPIOro nommorexa [IOK
rera https://m.edsoo.ru/3cca482e
O06001IeHNe U CUCTEMATU3AIIHS Bt OK
153 3HaHUU 10 TeMe "3aKOHbI COXPAaHEHUs nomorexa L
B MexammKe" https://m.edsoo.ru/32a4d1a0
O06o001IeHre U cuCcTeMaTH3aIus Eu6 OK
154 3HaHu# o TeMe "OCHOBBI htlf H/I;IOTe:ica 1 led440ca8
. s://m.edsoo.ru/e ca
MOJICKYJISIPHO-KUHETUYECKON Teopun” b
O060061IeHre U cucTeMaTH3aIus Eu6 OK
155 3HaHU# 1o TeMe "TepMoauHaMUKa. nosmorexa L
| https://m.edsoo.ru/c63f7¢c10
TemioBbIe MaITUHBI
O00011IeHIE U CUCTEMATHU3AIHS
156 3HaHUMU 110 TeMe "ArperaTHble bu6nuorexa [IOK
cocTosiHu BeniecTBa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexonp!"”
O0001IeHE ¥ cUCTEMAaTU3allUI Eu OK
157 3HAHUM 1O TeMe "DIEKTpUIecKoe nosmorexa [
o https://m.edsoo.ru/3bf0def9
O0001IeHEe ¥ cCUCTEMAaTU3aIIUI Eu OK
158 3HaHuil o teMe "llocTosAHHbIN nosmorexa L
o " https://m.edsoo.ru/71453ee6
ANEKTPUYECKUI TOK
O06001IeHne U CUCTEMATU3AIIHS Bt OK
159 3HaHUU 1o TeMe "TOKHU B pa3InYHbIX nosmorexa L
cpejtax” https://m.edsoo.ru/3d40077a
160 O06o0061eHre U cUCTEeMaTH3aITHS bubmuoreka [JOK
3HaHui o TeMe "MarautHoe nosie" https://m.edsoo.ru/3b4c06ae
161 PesepBHelIit ypok. O6001IeHNHE 1 bubnmoreka [JOK




cUCTeMaTH3alusl 3HAaHUM 110 TeMe
"DnekTpoMarHuTHas UHAYKIUA"

https://m.edso00.ru/053e2248

PesepBubIil ypok. O60011eHIE 1

162 cUcTeMaTH3allis 3HaHUI 10 TeEME Bubmzorexa LIOK
; B . hitps://m.edso0.rw/d6310bfd
Mexannueckne KojeOaHus
PesepBusblil ypok. O0001IEHNE 1
163 CI/ICTI;MaTI/I?,ZpI/I}I 3HAHUH 110 TEME Bubmzorexa LIOK
. https://m.edsoo.ru/5e2bb83d
"DeKTpOMarHuTHeIE KosieOanus"
PesepBHelIit ypok. O6001IeHNHE 1
164 cUCTEMAaTH3allus 3HAHUM 110 TeMe bubmuotexa [JOK
"MexaHuuYeCcKue U 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJTHEI"
PesepBusblil ypok. O000IMIEHNE 1
165 CI/ICleMaTmZpI/m 3HAHUHU 110 TEME Bubmaorexa LIOK
" " B https://m.edsoo.ru/52ad1603
Onruka
PesepsHEblil ypok. O000IIEHNE U
166 CHCTIe)MaTmZpH;I 3HAHUHU 110 TEME BrbmaoTexa LIOK
1 https://m.edsoo.ru/Sbeclc65
"OcHoBel CTO"
PesepsuEblil ypok. O000IIEHNE 1
167 CI/ICTIe)MaTI/BZpI/IH 3HAHWUI IO TEME BrbmaoTexa [IOK
" B . " https://m.edsoo.ru/f7¢59d38
KopnyckyisipHO-BOJIHOBOH Tyalii3m
PesepsuEblil ypok. O000IIEHNE 1
168 CI/ICTEM&TI/ISZPI/ISI 3HAHUH 110 TEME Bubmiorexa LIOK
I https:/m.edsoo.ru/1£511654
"®duzuka aroma"
PesepBHeIit ypok. O600ICHHE 1
169 cHUCTeMaTH3aIvs 3HAHUH 110 TeMe bubmuoreka [JOK

"®du3uKa aTOMHOTO SApa U
3JIEeMEHTapHbIX yacTull"

https://m.edsoo.ru/905c¢5¢ce0




PesepBubIil ypok. O600meHIE 1

170 cUCTeEMaTH3allis 3HaHUI 10 TEME 1 bubmorexa LOK
I https://m.edsoo.ru/2bftb94c
"DnemMeHTHI acTpopu3uku"
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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