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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareipHON mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHOi paboueill mporpammbl BocnuTaHus v Konuenmuu
npenoaaBaHus yueoHoro npeamera «Duszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit  dexpeparuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaromuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBiIEHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YPOBHSI IO3BOJSIET PEATM30BATh
3a/1layu MPO(ECCUOHATILHON OpPHUEHTAIMH, HAIIPABJICHO HA CO3/IaHME YCIOBHMM IS
NPOSIBJICHNS CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme mo ¢uszuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METalpeJMETHBIM M TMPEAMETHBIM pe3yJibTaTaM OOYYarolIMXCs, OCBOUBIINX
mporpaMMmy 10 (HM3MKE HA YypOBHE cpeaHero ooOmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uke BKIIOYALT:

IUTAHUPYEMBbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3WMKM HA YIrIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJJaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3uKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiu3allii  Pa3lIMyHbIX METOJMYECKUX



MOAXOJ0B K TMpenojaBaHui0 (PU3NKKW Ha YriayOJIEHHOM YpOBHE MPH YCIOBUU
COXpaHEHUs 00A3aTEIbHON YaCTH COAEPKAHUS Kypca.

®du3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYyINas B
KauyecTBE y4eOHOIo MpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIkoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOUi
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHMM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzmueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U aKTUBHOE
npuMeHeHne (GU3UYECKUX 3HAHUU OMpeeio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJy4YeHHUS HOBBIX MaTepHAJIOB C 3aJaHHBIMU CBoOMcTBamu. M3yueHue
GbU3MKM BHOCUT OCHOBHOW BKJIaJg B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOUN
KapTHHBI MHUpa 00ydaromierocs, B (GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIN
METO/ TIO3HAHUSI TIPU BBIMOJTHEHUH UMU YU€OHBIX UCCIICTOBAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJI0XKEH
PAI Uael, KOTOPbIe MOYKHO pacCMaTpPUBaTh KaK MIPUHITUIIBI €TI0 MOCTPOCHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMU, TaK U COBPEMEHHOUN (PU3UKH.

Hoena cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpPeAnonaracT MCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M SKOJOTHUYECKUMH MPOOIeMaMH.

Hoesa npuknaonoi nanpaenennocmu. Kypc dbuzuku yromyOon€HHOTO ypOBHS
MpEAINoJIaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJIOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX TMPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, H
TE€XHOJIOTHU.

Hoea 3Ixkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMs, TOCBAMIEHHBIX DKOJIOTHYECKAM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKKe OOCYXKICHHS
po0JieM palMOHAIbHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpaMMbl 10 PU3UKE JOJKHO OBITh MOCTPOCHO HA
MPUHIUIIAX CUCTEMHO-AESATEILHOCTHOTO Mojaxoaa. s Gpu3nku peanuzaiust 3TUx



MPUHIIMIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUHM CaMOCTOATEIBLHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytomero (akropa ydeOHoro mporecca. [ns yriyonéHHoro
YPOBHS — OTO CHUCTEMa CaMOCTOATEIBbHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJTIOYAIONIETO (POHTAIBHBIE YYEHUYECKHE OMbITHI MpPU H3YYEHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auuud (U3MUECKOro TMpakTukymMa. B mepBoM ciyyae
MpakTUKyM npoBoauTtcs aubo B koHe 10 u 11 knaccos, 1100 mociie nepBoro u
BTOPOTrO TMOJYroAWM B KaXIOM H3 3TUX KiaccoB. Bropoit cmocod — 310
UHTErpamusi padoT MNpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
IPOBOJATCS B Mpoliecce u3ydeHus pasjaena (temsl). [Ipu stom mox paboramu
NPaKTUKyMa MOHUMAETCS CaMOCTOSATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOIUTCA
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIaroBoi HHCTPYKIIUH.

B mporpamme mo (Qusnke cucreMa YYEHHUYECKOTO OSKCIEPUMEHTA,
1a00paTOpHBIX pabOT W MpaKTHKyMa NpeACTaBieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKU JIJI1 3TUX BUJOB YUCHHUYCCKHX MPAKTUUECKUX PAOOT OCYIIECTBISCTCS
y4aCTHHKaMHU 00pa30BaTeNIbHOTO MPOLecca UCXOAs U3 OCOOCHHOCTEN MOYpPOUYHOTO
IUTAHUPOBAHUs W OcCHamleHus: kabuHeta ¢usuku. [Ipu sToM oOecmneunBaeTcs
OBJIaJIcHWE OOYYaloOlMMUCA YMEHHUSIMHU TMPOBOJUTH TMpPSMblE U KOCBEHHBIE
U3MEpEHUs, MCCIEAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHME YIEISETCS PEHICHHI0 PAacdYE€THBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Asg pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3QITaHHOM M HESBHO 3aJIaHHOW (DU3WYECKOW MOJENbIO, TIO3BOJISIONINE TTPUMEHSTH
M3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETPUPYS MIPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. [ KauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
(bu3nUecKuX SIBICHUN U MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroiue BpIOOpa
buznuecKkoi MOACIN JUTIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu PI'OC COO k MarepuanbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHeTre GU3MKK MODKHO OBITH HEOOXOaUMOE
nabopatopHoe O00OpyAOBaHUE [Jis BBIMNOJHEHUS YKa3aHHBIX B Iporpamme 1Mo
¢u3HKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHcTpanimoHHOE 00opyAoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MNPUHIMIIOM MHUHHUMAJIBHOM JOCTATOUHOCTHU M  OOECIEYUBAET TOCTAHOBKY
MEPEUYUCIIEHHBIX B TMporpaMme Mo (U3UMKE KIIOYEBBIX JIEMOHCTpALMM st



WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOILECCOB, OMIMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHHUH.

JlabopatopHoe 00OpyJoBaHUE ISl YYEHHUYECKUX TMPAKTUYECKUX pPadboT
dopMupyeTCsl B BUAC TEMaTHYECKUX KOMILIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydJarmmmuxcs. TeMaTHYeCKHE KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUU aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a0OpaTOPHiA.

OCHOBHBIMH TIEJIIMH U3yYCHUS (PU3HUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHpOBaHUE MHTEpECAa M CTPEMIICHHS OOYYAIOIIMXCA K HAYYHOMY
U3YYCHHWIO TPUPOJBI, pPa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHTHE TPEJACTABICHUH O HAyYHOM METOJC IMO3HAHHUS U (POpMUPOBAHHE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjIbTaTa M3yUYEHHUS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMECHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHATH SBIEHUS C UCIIOIB30BAaHUEM (PU3HUECKHUX
3HAHWM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuOHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOATOTOBKA K
JanbHeIeMy OOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIoNuX 3a71a4 B
poliecce U3y4deHus Kypca (GU3MKHA Ha YPOBHE CpeIHEeTo o011ero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0MMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPO(PH3UKH;

dbopMHUpOBaHUE YMEHUIN TPUMEHITh TEOPETUUECCKUE 3HAHUSA 11 O0BICHEHHUS
buznuecknx SBICHUNA B TPHUPOAE W IS TMPUHATUAS TPAKTHUECKUX PEHICHUN B
MMOBCEIHEBHOM KHU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznueckor Monenbo, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHHE
dusnueckor Mojenu, aaeKBaTHOW YCJIOBHSAM 3a/Jadyd, B TOM 4YHCIE 3a1a4
WHXEHEPHOTO XapaKTepa;

MOHMMaHUEe (U3NYECKHUX OCHOB ¥ TPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOUCTB Y TEXHOJIOTUIECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;



OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAaHUS U TMPOBEICHUS
(¢u3nuecKuX OSKCHEPUMEHTOB, aHaJlW3a W HMHTEpOpeTaluud MHPOPMALMH,
OIpEJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37aHue YCJIOBHM [JIs1 pa3BUTUS YMEHHUUM MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHE UHTEpeca K chepaM mpodecCHoHaATBHON IesSTEeIbHOCTH, CBI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydyeHus: ywyeOHoro nmnpeamera «®Pu3MkKa» Ha YpPOBHE CpEIHEro OO0IIero
oOpa3oBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOKEHHE
0o0pa30BaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha usyuenue usuxu (yrinyOn€HHbBIM ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEJETIO),
B 11 knacce — 170 yacoB (5 4acoB B HEJZEIIIO).

[Ipennaraemsplii B mporpamme Mo (U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHJIOBaHHBIM, YYMUTENb JelaeT BBHIOOD
NpOBEJICHUsT JIa0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaIbHas HayKa o npupojae. HayuHslil MeTo mo3HaHUS U
METO/IbI UCCJICIOBaHUS (PU3UUECKUX SIBICHUM.

DKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IU(pOBHIC
U3MEPUTEIIHHBIC MPUOOPHI, KOMIBIOTEPHBIC JATYMKOBBIE CUCTEMBI).

[lorpemHnoct  u3MmepeHuid  pusnueckux  BenuuyuH  (abcoyoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWJeadbHas >KUIAKOCTh, WJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usndeckuit 3aKOH, TPAHUIIBI €TI0 TPUMEHUMOCTU. Du3nuecKas
TEOPHUSI.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsOKEHHUS B IIENU TOCTOSHHOTO TOKa IIPH
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo dusuke. [Ipumepsl u3zMepeHus
(bu3MUeCcKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUkKeHHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

[Tepemerienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MAaTEepUATbHOW TOYKH, UX MHPOECKIMU HAa OCH CHUCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKkH.



CBoOonHoe majeHue. YCKOpeHue CBOOOJHOTO majaeHus. J[BuxkeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUAILHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnnHeitHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKUM IO
OKPY>KHOCTH. YTJoOBas MU JMHEWHass ckopocTh. Ilepmon u yvactora oOpaiieHwus.
LenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuuyeckre yCTpPONUCTBA M TEXHOJOTMYECKHE MPOLECChl: CIHIOMETD,
JIBUKEHUE CHAps/IOB, LIETIHbIE, IIecTepéHYaTble W peMEHHbIE Mepenayw,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALUS KUHEMATHYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CriocoObl UcCieI0BaHus TBUKEHUH.

Nnntoctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne nABMWXeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEW IBMXKEHHUS OJTHOTO U TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JABUKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HNzmepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOIb30BaHuE NU(ppoBOH 1ab0paTopun).

N3yuenne naBuxkeHus Tena, OpolleHHOro ropu3oHTanbHO. IIpoBepka
TUIOTE3bl O MPSIMOM MPOMOPUMOHATIBLHONW 3aBUCUMOCTA MEXKIY JalbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne nBUXKEHUS Tella MO OKPY>KHOCTH C IOCTOSIHHOM MO MOIYIIO
CKOPOCTBIO.



UccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHuss KOHMYECKOTO MasTHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMBbl OTCUETa (ompenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTepUATIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSI. OJKBUBAJICHTHOCTb TPABUTALMOHHOW U
UHEPTHOU MacCCBHI.

Cuna TsKeCTH. 3aBHCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HAJl TIOBEPXHOCTHIO TUJIAHETHI M OT reorpaduyeckod MUPOTHL. JIBUXKEHHE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tena, aBukyiierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenuwe. Cuila TpEHHUs CKOJBXKEHUS U CUjia TPEHUS
nokost. Koapounuent tpenus. Cuna CONpOTUBICHUS MPU ABUKCHUU Tejia B
KUJKOCTH WJIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUYKECHMUS.

Hasnenue. I'mapocratnueckoe aaBienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenne qBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne paByx UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MNPHUIIOKEHHBIX K TeIy CHI C
MIPOU3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHIJI, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOJICUCTBHS TEI.

H3mepeHne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomot, npaKmMuKym.
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N3mepenre paBHOACHCTBYIOUIEH CUJI NIPH JBMXKEHHH OpycKa MO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHU JBIDKEHHsI Opycka Mo
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcCHl.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIum.

N3yyeHnne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUS MO BEJIUYMHE YIJIOBOro Koddduimenrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
K03 (HUIIMEHTOM TPEHHUS.

N3ydenue nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [loctymarenbHoe M BpaliaTelibHOE JIBHXKEHHE
TBEpAOro Tesla. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBusi paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEyCTONYMBOE, 0€3pa3IMuHOE PABHOBECHE.

TexHuueckne yCTpOHCTBA W TEXHOJOTMYECKHE IPOLECCHl: KPOHIITENH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue yclOBHM pPaBHOBECHUS TBEPAOTO Teld, HMEKOUIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynbsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepHANbHBIX TOUEK. LeHTp Macc
CHUCTEMbI MAaTEpPHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMnynbc CHITBl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS] UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepualbHOM TOYKM. [IpencrtaBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.
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PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepeMeleHuu. I 'paduyeckoe
MpeICTaBlIeHUE PaOOThI CUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckast sHeprusi MmaTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOWU DHEPIUU MaTepUaAIbHON TOYKHU.

[loTeHunanbHble W HENMOTEHUMAIbHbIE CHIbl. lloTeHnumanpHas HHEprUs.
[loTenuuanbHast sHeprust ynpyro aeopMUpoBaHHON mpyxuHbL. [loTeHumanbHas
JHEprus Tejla B OJHOPOAHOM TI'paBUTALlMOHHOM nosie. lloTeHumanbHas >HEprus
TeJa B IPaBUTALMOHHOM I10JI€ OJHOPOAHOIO Iapa (BHYTpU M BHE Iiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThst KOCMUYECKasi CKOPOCTb.

Cs3p pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOu
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyuM Ay WI€aTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpaHEHHMS] MEXaHUYECKOUN SHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHUE PaKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MHUCTOJIET, THPOCKON, (QUIypHOE KaTaHuE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepenne MOIIHOCTH CHJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3auMHbIe TIpeBpallleHUs] KUHETHYECKOW WM TOTCHIMAIIBHOW SHEPTUU MPH
JNEUCTBUHU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Mpu cBOOOTHOM IaJICHUU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

N3mepenue nMmiyinbca Tea 1o TOpMO3HOMY ITyTH.

W3mepeHne Ccuibl TITH, CKOPOCTH MOJENH 3JIEKTPOMOOWJIS M MOLIHOCTH
CHUJIBI TATH.

CpaBHEHHE N3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEeHNs MMITYJIbCA TP YIIPYTOM B3aMMOIEUCTBUN.

N3mepenne KNHETUYECKOW DHEPTUH Teja 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! NOTEHIMAIBHON 3HEPTUU NPYKUHBI ¢ PabOTOM CHIIBI
TPEHUS.

Onpenenenue padOThl CHIIBI TPEHHUS INpPH JABMXKEHHM Tejla 10 HaKJIOHHOU
IIJIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.
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Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MeOpPUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBanue. Jluddysusa. bpoyHoBckoe nBukeHHE. XapakTep
NBWDKEHUS W B3aUMOJCHCTBUS 4YacTUIl BemiecTBa. Mojaenu CTpOeHUs Ta3oB,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u  pasmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ usmepenus. lllkana
temnepatryp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJIIPHO-KUHETUUECKONW TEOPUU: YACTUIBI
raza ABWKYTCSI XaOTMYECKHU U HE B3AaUMOJICUCTBYIOT APYT C JIPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomOTHAS
Temrieparypa (mkana temrneparyp KenbBuna). 3axon Jlamerona. M3omporiecco B
ujeaTbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
peACTaBICHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MEXIy JaBJI€HMEM U  CpPEJHEM  KUHETUYECKOW DJHEprueu
NOCTYIATENBHOTO TEIUIOBOIO JBMXKEHHUS MOJIEKYJ HIEaJbHOTO Tra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIEATBHOTO ra3a).

CBs13b a0COJIIOTHON TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeIHEM
KMHETUYECKON SHEPTHEN OCTYNATEIBHOTO TEMJIOBOrO ABUKEHHUS €€ YaCTHL.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHYECKHME IIPOLIECCHI: TEPMOMETP,
O6apomeTp, Moxy4eHrne HaHOMaTEPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponnk ¢ 3anuchio pearbHOro OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [TepHa.

[IputsixkeHne MONEKyJI.

Mojenu KpuCcTasInuYeCKUX PEIETOK.

HaGmronenne u nuccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKMUKyMm.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO PAaBHOBECUS IIPHU
TEMI000MEHE MEXIY ropsiueil U XOJI0IHOW BOJIOM.

N3ydeHne wu30TEpMHUUECKOro Tmpoliecca (PEKOMEHJAOBAHO HCIOJIb30BaHUE
uudpoBoit 1abopatopun).

N3y4yeHue n30X0pHOro mnporecca.

N3ydenne nzobapHOro mpoiecca.
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[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuyeckas (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH st
TEpPMOJUHAMUYECKON CUCTEMBI. BHeHMe U BHyTpeHHUE napamerpsl. Ilapamerpsl
TEPMOJIUHAMUYECKOW CUCTEMBbI KAK CPEIHUE 3HAYEHUSI BEIWYWH, ONMCBHIBAIOIIUX
€€ COCTOSTHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmonnHamuku. (CamMoOnpoW3BOJIBHAS — pelaKcauus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenb uaeaNbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaKEHUE JJisi BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJIENIW: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMnepaTypbl. BeipaxeHue st BHyTPEHHEW dHEPruu OJHOATOMHOTO HJI€AIbHOTO
rasa.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMoArMHaMuKe. Beruncienue paboTsl mo rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  CUCTEeMBI  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTb, U3JIyYEHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas ¢ MOJISIpHAs
TEIJIOEMKOCTH BEIIeCTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KonmmyecTBa TEINIOTHI TMpH  Terionepenave. [lonstue 006
aauabaTHOM TIpoliecce.

[lepBblii 3ak0OH TepMoOAWHAMHKH. BHyTpeHHssa osHeprud. KomandecTBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEW  DHEepruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJWHAMUKH [UI PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aJJaHHOE€ PAaBHOBECHOE COCTOSIHUE€ TEPMOAWHAMUYECKONM CHUCTEMBI MPOXOIUT
eAMHCTBeHHAs aanabara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKHA JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIOJHOTO Tea K Ooyiee HarpeTomy 0e3
komneHcauuu (Knaysunyc). HeoOpaTumMocTh NpUpOAHBIX POLECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbL.

TexHnyeckne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJOJWIbHUK,
KOHJIUIIMOHEP, JU3CJIbHBIA W KapOIOpAaTOpPHBINA ABUTATENM, MHapoBas TypOuHA,
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MOJY4YCHUE CBEPXHU3KUX TEMIIEPATyp, YTWIH3ALUS «TEIUIOBBIX» OTXOJOB C
WCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHeHME yAECTBHBIX TEILNIOEMKOCTEN BEILIECTB.

Cnioco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mpolecca.

KomnbroTepHble MOIEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

Uccnenoranue anuabaTHOro mpolecca.

N3ydyeHre B3aMMOCBSI3M JHEPIUU MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUSA U
TEeMIEpaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[lapooOpazoBanne u koHaeHcauus. VcnmapeHue u KumeHwe. Y JeiabHas
TEIUI0Ta TapooOpa3oBaHUs.

Hacpimiennele W HeHachlllleHHblE Tapbl. KayecTBeHHass 3aBHCHUMOCTH
IUIOTHOCTH W JIaBJIEHUS HACBIIIEHHOIO Mapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTD
0T 00bEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHHSI OT JIaBIICHUS
B KUJKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIHS CBOMCTB
KpuctajuioB. IlnaBneHne u Kpuctamm3anus. YJeiabHas TEIUIOTa ILJIABJICHMUS.
CyOnumarnus.

Hedopmanum TBEpAOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacuupeHue XUAKOCTEH U TBEPABIX T, 00bEMHOE M JTMHEHHOE
pacuimpeHue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BELIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEeprun B Pa3zoBbIX MMepexoaax.

YpaBHeHHE TEMJIOBOr0 OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. K0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnspusle aBnenus. J[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.
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TexHuuecknue yCTPOHMCTBA M TEXHOJOTMYECKHME TMPOLECCHI:  JKHUIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

Jemoncmpayuu.

TernnoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMM.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojieii HEHBIOTOHOBCKOM KUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarnimii.

Ha6monenne mansix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN HCTIapEHUs JKUIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
OMEUIEHUHU.

N3mepenune korduiirmeHTa HOBEpXHOCTHOTO HATSIKESHHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBUCUMOCTH nedopmanuu  pe3nuHOBOro obpasma oT
MPUWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tel U €€ MpOsIBIEHUA. JJNEeKTpudyeckuil 3apsa. JlBa Buna
JJEKTPUYECKUX 3apsaoB. [IpOBOJHMKM, JUAIEKTPUKH U MOJYIPOBOJHHUKHU.
DNEeMEHTApHbIM AJIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS JIIEKTPUYECKOIO
3apsa.

B3aumopeiictBue 3apsnoB. Toyeunsie 3apsanl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsix€aHocth  amexkTpuueckoro  moins. [IpoOuenid  3apsna.  Jluaum
HaMNpsHKEHHOCTH 3JIEKTPUUECKOTro 1moisi. OHOPOIHOE AIEKTPUUYECKOE TMOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHnmanbHas SHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[Torenman anekTpocTaTuyecKoro nojs. CBsi3b HANPSKEHHOCTHU TOJIS U PA3HOCTH
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MOTEHLMAJIOB JUIsl DJIEKTPOCTATUYECKOro ToJyig (Kak OJHOPOJHOIO, Tak M
HEOHOPOIHOTO).

[IpyHIMN CyNEepIO3UIUHA dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lose
PaBHOMEPHO 3apsKEHHOro mno oObéMy Mmiapa. Ilone paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTH. KapTuHBl JMHUN HANpsHKEHHOCTH OSTUX MOJEH U
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPEKTPUKHU B AIEKTPOCTATUYECKOM noJie. JlusnexTpuyeckast
IPOHMUIIAEMOCTD BEILIECTBA.

Konnencatop. DeKTpOEMKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpAa.

[TapannenbHOE coeMHEHNE KOHIeHCaTOpoB. [lociaenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJEeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3aiuTa.

YCTpolCTBO M AEUCTBUE KOHJCHCATOPA NOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOIO KOHJIEHcaTopa OT IUIOUIaau
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprust 3JeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika M pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

OueHka cui B3aUMOJCHCTBHS 3apSyKEHHBIX TEJ.

Habmronenme npeBpalieHus SHEPTUM 3apsHKEHHOTO KOHIEHCATOpa B SHEPTHIO
W3JIy4EHUs] CBETOAMO/A.

N3ydenne nporekanus ToOka B LE€MU, COAEPKAIIEH KOHIECHCATOP.

Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HanmpspKeHUs ) pu
IIOCJIEA0OBATENILHOM COEAMHEHNN KOHIEHCATOPOB.
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NccenenoBanue paspsiaa KOHAESHCATOPA Y€pe3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil mok.

Cuiia toka. [IocTOssHHBIN TOK.

VYcnoBus CyleCTBOBAaHMS IOCTOSHHOTO AJIEKTPUYECKOTO TOKa. VcTouHmkn
toka. Hanpsoxkenne U u DJ1C &.

3akon OMa [ y4acTKa LEenu.

DIIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHMOCTD CONPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro JJIMHBI M IUIOIIAJH IMONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, NMapaJLIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBIEHHBIX nekTpuueckux uene. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—Jlenua.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TemnaoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHBICHUE HUCTOYHHMKAa ToKa. 3akoH Oma mid
MOJIHOW  (3aMKHYTOHM) DJIEKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonzaeHncarop B 1ienu nocTostHHOro TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IEKTPUUECKOU SJHEPTUM.

Jemoncmpayuu.

N3Mepenue cuiibl TOKa U HaIPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HANpsDKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTh CONPOTUBIIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

NccenenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIICHUS IIPU ITOCTOSHHOM
HaNpPSHKEHUH.

[Tpsamoe uzmepenue IJ[C. KopoTkoe 3amMbIkaHHE TaJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

NccenenoBanne pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU MCTOYHHKA TOKA
OT CWJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoit, npaKmMuKym.

NccenenoBanne CMEMIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHoro COnpoTUBIICHUS TPOBOAHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANPsDKEHUS Ui JIAMIIBI
HAKaJIMBaHUs.
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VYBenuueHue npenesia u3MEepeHus amrepMerpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
MPY KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paziuunsix cpeoax.

DJIeKTpUYECKass MPOBOJAMMOCTh  PA3JUUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTbh TBEPJIBIX METAJUIOB. 3aBUCHUMOCTH CONPOTUBICHUS METAIJIOB OT
TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUUECKUM TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS AUCCOLMALINS.
Onektponus. 3akoHbl Papajes s AIEKTPOIIN3a.

OneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIM M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHblie TUIBI CAaMOCTOATENBHOTO pa3psaa. Monnus. [Tnazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: ra3opa3psiHbIe
JaMIIbl, AJIEKTPOHHO-TydeBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOM, CBETOAUOJN, TajbBaHWKa, padUHUPOBAHHE ME[H,
BBIIUIABKA JTIOMUHMUS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Dapanes.

HckpoBoii pasps U NpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Hab6monenne snekTpoaunsa.

N3mepenue 3apsaa OqHOBAIEHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIIECHHS  TEPMOPE3UCTOpPAa  OT
TEMIIEPaTYPBHl.

CHsiTHE BOJNBT-aMIIEPHOM XapaKTEPUCTUKU AUOJA.
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Du3HYeCKUN NPAKTHKYM.

CnocoObl n3MepeHus: PU3NUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHATOTOBBIX
U IUPPOBBIX U3MEPUTENbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEINIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHue  KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecKuX BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3fenax «YUYEHHYECKHMH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS. ¢ YYETOM COJIEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTUH.

Mescnpeomemmusvie nonaAmMuUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopus, HaONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBaHUE, MOJEib, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpUTETbHBIE PUOOPHI, IUPpPOBas TabOpaTOPHSI.

Mamemamuxka: pelieHUEe CHUCTEMbl ypaBHeHMH. JluHelHas dyHKIUS,
napaboina, runepboia, ux rpa@ukud U cBoiictBa. Tpuronomerpudeckue ¢yHKIIHUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIMHU HA OCH KOOPJWHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanndeckoe NBIKEHHE B KUBOUM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTHIW3ausi OHOOPTaHMYECKOTO TOIUIMBA [UJIs  BBIPAOOTKH  «TEIUIOBOM» W
ANEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIE SIBJIICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumua: JDUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEIECTBA, MOJISIPHAs Macca, IIOyYeHHEe HAaHOMAaTEPUaJIOB, TEIUJIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ta30B, KUIAKUE KPUCTAJUIBI, dJICKTPUYECKUE
CBOMCTBA METAIIJIOB, JEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHNUKA, DJIEKTPOHHAs
MHKPOCKOTIHSI.

TI'eozpaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeodpazoBaHue IBHKEHUN C HMCIOJIB30BAHUEM MEXAaHHU3MOB,
y4€T CYXOrO M IKHUIAKOrO TPEHHMS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKA B TEXHHUKE (FMPOCKOI, BOJOMET M JPYrH€), ABUIATE]b BHYTPEHHETO
cropaHusi, naposasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHAUIIMOHEP, TEXHOJIOIMU
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpHUAIOB, B TOM YHCIE HAHOMATEpUAIOB, U
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HAaHOTCXHOJIOIHMHU, OJJICKTPOCTATHYCCKAA 3alluTa, 3a3CMJICHHUC 3J'ICKTpOHpH60pOB,
ra3opaspsAaaHbIC JaMIIbl, ITOJYIIPOBOAHHUKOBLIC HpI/I60pBI, rajJbBaHHKA.

11 KVIACC

Paznen 4. JiaekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrtop MarHuTHOM wuHAykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIEN. JIMNHUKM MarHUTHOW UHIYKIHH.

MarnutHoe 1oJie MPOBOJHUKA ¢ TOKOM (TPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT DpcTrena.

Cuna AMnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenna.

MaruauTHoe 1nose B BeuiectBe. DeppoMarHeTUky, napa- U TMaMarHeTUKH.

TexHu4yeckne yCTPOMCTBA M TEXHOJOTHYECKHUE IIPOLECCH: NPUMEHEHUE

HOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  IMOJOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna 1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO MPSIMOr0 MIPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBM>KeHUS MydKa HIEKTPOHOB B MATHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO OIS MIOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOMCTB eppOMarHETHKOB.

HccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Onpenernenne MarHMTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.
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SIBiieHne BJIEKTpOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
naaykuuu. OJ1C uHAyKnuu. 3aKOoH JJIEKTPOMAarHUTHOM uHAykKuuu Papazes.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKUUM B MPOBOJHUKE, JIBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTyllika WMHIYKTMBHOCTHM B LE€NH MOCTOSHHOTO TOKA.
SABnenne camonHaykuu. J/JC caMOMHIyKIIMH.

OHeprusi MAarHUTHOTO MOJISL KATYIIKUA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCH: HHIYKIMOHHAs
neyb, COJIEHOU, 3alllUuTa OT JEKTPU3ALUU TN MPU IBUKEHUU B MAarHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

HaGmronenue siBieHUs 3JI€KTPOMAarHUTHOW MHTYKIIUU.

UccnenoBanne 3aBucumoct IDJJC HMHAYKUUMH OT CKOPOCTHM HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenne MarauTa B aJIOMHHUEBOM (MEeIHON) TpyOe.

SIBneHre caMOMHIYKIUU.

UccnenoBanne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH HU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIAH.

Onpenenenne MHAYKIUY BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue siBIEHUS CAMOUHAYKIUU.

C6opka MO/IETH 3JIEKTPOMArHUTHOTO T€HEPaTopa.

Pasnen S. Kone6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUS.

I"'apmoHnyeckue koneOanus. KnHemarnueckoe WU JTUHAMHUYECKOE OMMCAHHE.
DHepreTuYecKoe ONMCaHUE (3aKOH COXPAaHEHHsS MEXaHWYECKOW 3Hepruu). BeiBon
JUHAMHYECKOTO OMUCAHMS TAPMOHUYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOro U
KMHEMaTUYECKOTO ONMCAHUS.

Amvmntyna u (dasza kosneOanuid. CBsi3b aMIUIUTYJblI KOJ€OAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMU KOJIEOaHHUH €€ CKOPOCTU U YCKOPEHHSI.
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[lepuon u uactora konebanuit. Ilepuon Manbix CBOOOJTHBIX KoOJeOaHUU
MaTeMaTu4eckoro MastHuka. llepmon cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasITHUKA.

[TonsTue o 3aryxatouux KoneOanusx. BoiHyxkaeHHble Konebanus. Pesonanc.
Pe3zonancHas kpuBasg. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPUBOW.
ABTOKONEOAHMS.

TexHuueckne ycTpoHucTBa U TEXHOJOTHYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoaeOaTeNbHOrO IBUKEHHUS.

HaGmonenre He3aBUCHMOCTH TIEPUOJAa MAJIBIX KOJeOaHUI rpy3a Ha HUTH OT
aMILTUTY/bIL.

HccnenoBanue 3aTyxarommx Kojie0aHUi U 3aBUCUMOCTHU MEPHOJ1a CBOOOTHBIX
KoJieOaHUN OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWM TIpy3a Ha MACCHUBHOM MPYXKHHE C IIEJIBIO
(dbopMupoBaHUs IPEICTaBICHUN 00 MaAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPIHH MPHU KOJEOaHUIX IPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoma CBOOOJHBIX KOJEOAHUN HUTAHOTO M MPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B XOJ€ KOJIeOaHUI Ha YIIPYTroM MOJIBECe.

N3ydeHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTHTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHusle Koj1edaAHUA.

KoneGartenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMarHUTHBIE KojeOaHUs B
ueanbHOM KoJiebaTenbHOM KOHType. Popmyna TomcoHa. CBsA3b aMILIUTY/BI
3apsjia KOHJAEHCATOpa ¢ aMIUIMTYAOW CHUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpPaHEHHs SHEPIHH B HJI€AJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxarorue AIEKTPOMArHUTHBIE KoJIeOaHHUs. BeiHyXeHHBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHUs.

[lepemenHbIli TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JCUCTBYIOIIEE 3HAYEHHE CUJIbl TOKAa M HAINpPSDHKEHUS NIpH pa3audyHor (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.
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CuHyconanbHbIi NEPEMEHHBI TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMHM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M MOTpeOiIeHHE
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpOHCTBAa M TEXHOJOTMUYECKHE MPOLECCHI: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOonepeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJI€OAHUN OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTpPOMarHUTHOTO TeHEPaTOpa.

BeiHyXneHHbIE CHHYCOUJAJIbHbIE KOJIEOAHMUSL.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IIEPEMEHHOIO
TOKA.

Pe3sonanc npu 1mocinenoBaTeIbHOM COCAMHEHUM PE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJEHCATOpA.

Y cTpoicTBO M MPUHIIKI IeUCTBHS TpaHCchopmaTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancdopmaropa.

HccenenoBanue INMEpEeMEHHOIO TOKAa 4epe3 IOCIEAOBATEIIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue padOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbLE 6OIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA MX pacnpoctpaHeHus. [lomepeunsie u
IIPONOJBHBIE BONHBL. llepuon, CKOpOCTH pacnpoCTpaHEHWUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpa)KeHHE, NpeIOMJICHHE, MHTepPEpeHLUs H
nudpaKIus.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEN CPEbI.

ONEKTPOMATrHUTHBIE BOJIHBL. Y CJIIOBUS M3JIyYE€HMS DJEKTPOMATHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B DJIEKTPOMATHUTHON BOJIHE.
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CBolicTBa  DJEKTPOMATHUTHBIX  BOJH:  OTPaXEHHE,  MPEIOMIICHUE,
noJiipu3anus, MHTepdepeHuus u AuppaKuus.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuookanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajiap, paaAuonpuéMHUK, TeJIeBU30p, aHTeHHa, TeaedoH, CBY-neus,
yJIbTPa3BYKOBAasl IMArHOCTUKA B TEXHUKE U MEJIUIIHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenne orpakeHus ¥ MpesIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniiuu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

HccnenoBaHnne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KE€HHUE,
peIoMIICHHE, MOJIsIpU3alus, AuPppaxus, HHTepdepeHus.

O6HapyxeHue HH(PPaKpPacHOTO U YIBTPAPHUOICTOBOTO U3ITYICHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenune napaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmosHEHHOE pPacIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyd csera.
To4edHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MTOKa3aTenb npesioMiaeHus. [IoCTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHHWE JUJIMH BOJIH IPHU NEPEXOJIE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully pa3jielia IByX ONTHYECKUX CPE.

Xon nyuedr B mpusme. ucnepcus cBera. Cl0XKHBIA COCTaB O€JIOro CBETA.
LBeT.

[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHblil yroia moJIHOrO BHYTPEHHETO
OTPAXKEHUS.



25

ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOSIHME M ONTHYECKas CWJIa TOHKOW JIMH3BlL. 3aBUCUMOCTb (POKYCHOTO
pacCTOSIHUSI TOHKOM c(epudecKod JTUH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MTOKa3aTeNsl MPEIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon Jiyya, MPOLIEAIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka NpsiMOM B
coOHparoUMX U PacCEMBAIOIIMX JIMH3aX U UX CUCTeMaXx.

OnTuueckue nmpubopsl. Paszpemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
cucTeMa.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpuMepbl KiaccHUeCKHUX
UHTEPHEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. Judpakuronnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpu3zanus ceera.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IMIPOLIECCHI: OYKH, JyMa,
nepuckorn, (oroanmnapar, MUKPOCKON, MPOEKIMOHHBIM armapaT, MpPOCBETICHHE
OIITHUKH, BOJIOKOHHASI ONTHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanne npenoMieHUs CBETA.

HaGmronenre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne Xoaa CBETOBBIX IIYYKOB Yepe3 IUIOCKOINAPAIIICIBHYIO
IJIACTUHY U IIPU3MY.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mojenn MUKpPOCKOTIaA, TEIECKOTA.

Ha6monenne naTepdepeHInm CBeTa.

HaGmronenre mBETOB TOHKUX TIEHOK.

Hab6mronenne nudpakiyu ceera.

Nzyuenue nudpakiinoOHHON PEMIETKY.

HabGmronenne nudpakiiioHHOTO CIIEKTpa.

Habnronenue nucnepcun cBeTa.

HaGntonenue nonsipuzanuu cBeTa.

[IprMmeHeHne MoAIPONIOB I U3YUEHNSI MEXaHUUYECKUX HAITPSKCHUN.
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Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenue nokazaresns npeaomMiaeHus CTeKIa.

UccnenoBanue 3aBUCHUMOCTH (POKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
MPUMEPE KUJIKUX JIHH3).

N3mepenue GokycHOro pacCTOSIHUS PaCCEUBAIOIIUX JIMH3.

[TonyueHnne n300pakeHUs B CUCTEME U3 IUIOCKOTO 3€pKayia U JINH3BI.

[TonyueHnne n300pakeHUs B CUCTEME U3 IBYX JIUH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

HaGmonenue nudpakunu, nHTEpGEPEHIIUN U TOJIPU3AIUU CBETA.

N3yuenue nosspusaiuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUICKTPHUKA.

N3yuenne uaTEpPepeHIINN JTA3ePHOTO U3TYYCHUS Ha JIBYX IIIEJISX.

Ha6monenue nucnepcun.

HaGmonenue u uccnenopanue qudpakImOHHOTO CIIEKTpA.

N3mepenue JIMHbBI CBETOBON BOJTHBI.

[TonyueHue criekTpa U3JIy4EHHUs CBETOAMOJA MPH MOMOITH JTU(PPAKIIMOHHON
PELIETKHU.

Paznen 6. OcHOBBI cTIeNMAJILHON TEOPUU OTHOCUTEIbHOCTH.

I'panuipl  TpUMEHMMOCTH  KiIaccMueckod — mexaHuku.  [loctynaTsel
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeoOpa3zoBanms  JlopeHiia.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHH M COKPAILICHUE JJINHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKON YACTHUIIBIL.

CBs13b Macchl C 3HEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUILIbI. DHEPrUs
HIOKOSI.

TexHu4yeckne YCTPONCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.

Y4eHnueckuit IKCIIePUMEHT, JIa00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIYyJIbCa W DHEPTUM  PEISITUBUCTCKUX YacTHIL] (IO
doTorpadusim TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-6011n080ii Oyaiusm.

PaBHOBecHOE TemIOBOE M3NIy4YeHHE (M3JIydeHHE a0COIIOTHO YEPHOTO Tena).
3akoH cMeuienust Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®otospdekt. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoToddPdexra. YpaBHeHUE
OiinireitHa st potoaddexra. «Kpacnas rpanuna» horoaddexra.
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JlaBnenue cBeta (B YaCTHOCTH, [aBJICHHME CBe€Ta Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakaroulyro MoBepxHOCTh). OmbiTel 1. H.
JIeGenena.

BosiHoBeIE cBOMCTBA YacTul. BomHsl ne bponnsd. lnuHa BoiaHbl ne bpoiisis u
pa3Mepbl 00JacTH JIOKAJIM3allMM ABWXKYLIEHcs vacTuisl. KopmyckynspHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTAILIAX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEH
I'eiizenbepra.

TexHu4eckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
¢doTornemMeHT, (GOTOJATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOUO/.

Jemoncmpayuu.

®ot03¢(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Uccnenosanue 3akoHOB BHelIHEro Gporodddexra.

HUccnenoBanne 3aBUCMMOCTA  CONPOTHUBJIEHHUS  IOJYIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanue Goropesucropa.

N3mepenue noctosinHoi [1nanka Ha ocHoBe uccieaoBanus porodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HANPSKEHHUS.

Tema 2. Qu3zuxka amoma.

OnpITEl O UCCIENOBAHHMIO CTpOeHUs aTtoMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctymarel bopa. M3znydenue u norsiomenue GOTOHOB MPHU MEPEX0Jie aToMa
C OJHOTO YPOBHSI DHEPIUHU HA APYIrOM.

Bunsl ciektpoB. CrieKTp ypOBHEM 3HEpTrUH aToMa BOJAOPO/A.

CnoHTaHHOE M BBIHYXJIEHHOE M3JyueHue cBeta. Jlazep.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Monens onbita Pezepdopaa.

HaGmoneHne MMHEHYaThIX CIIEKTPOB.

Y CTpOoNCTBO M AEUCTBUE CUETYMKA HOHU3UPYIOIIUX YaCTUL.

Ornpenenenue IIMHBI BOJHBI JJA3€PHOTO U3IIYUYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomot, npaKmMuKym.

Ha6mtonenue nuHevaToro cnekrpa.
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HccnenoBanne crnekTpa pa3peKeHHOr0 aTOMAapHOrO BOAOPOJA U U3MEPEHUE
noctosinHoM Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31EMEHMAPHHIX YACHUY,

Hyxknonnas moznens sapa [eitzenOepra—lBanenko. 3apsia snapa. MaccoBoe
yucio saapa. M3oromsl.

PanunoaktuBHOCTh. Aub(da-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. I'amMma-usinydeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaguoakTUBHBbIE HM30TOINBI B IMPUPOJIE.
CgolicTBa MOHM3UPYIOUIETO M3JIy4YeHHs. BlMsiHUE pagnoOaKTUBHOCTH HA >KUBBIC
opranu3mebl. EctrecTBeHHbIl (poH u3nyuenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHbie cuibl. Jledext Maccsl sapa.

Anepnsie peakuuu. Jlenenune u cuHtes saep. Anepusie peaktopsl. [Ipodiemsr
YOPaBISIEMOr0 TEPMOSJAECPHOTO CHUHTE3a. IJKOJIOTMYECKHUE AacCIeKThl PpPa3BUTHSA
SIICPHOM YHEPIETUKH.

MeTo bl pErucTpalvii U UCCIICA0BAHUS DIIEMEHTAPHBIX YaCTHII.

dOyHAaMEHTaJbHbIE B3aUMOJICUCTBUS. bapuoHbl, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOi Mozenu. KBapk-riitooHHast MOJENb aIpOHOB.

@uznka 3a npeaenamu CrangapTHo Mozenu. TEéMHas Martepus U TEMHas
SHEPTHUsl.

EnuncTBO Qusnyeckoit KapTUHBI MUpA.

TexHuueckne yCTporcTBa M TEXHOJIOTUUYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Bunibcona, saepHBI  peakTop, TEPMOSACPHBIM pPEakTop, aToMHas Oomoa,
MarHUTHO-PEe30HaHCHasi ToMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (poTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenne noriomeHus: 0eTa-4acTUll aTlOMUHUEM.

Pa3znen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BUTUS acTpoHOMUH. [IpuKiianHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUISi OOBSICHEHUS MPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Mertoasl acTpoHOMHUYECKUX wucciaegoBaHuil. COBpEMEHHbIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTENIECKOIIBI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHKECHUE.

CosiHeuHas cuctema.

Counnue. ConHeynast akTuBHOCTh. IcTounuk sHeprun CosHia v 3BE31.
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3BE3MBI, NX OCHOBHBIE XapaKTEPUCTHUKU. /lnarpamMmma «CIEeKTpaJIbHBIN KIAcC —
CBETHUMOCTB». 3BE31bI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETHUMOCTB» JUIA 3BE3J TIJIABHOW IOCIEI0BATEIBHOCTH. BHYyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne un nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€3a4HOr0 He0a HEBOOPYXKEHHBIM TIJIa30M C MCIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeTICHHs TOJI0KEeHHsI HeOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHBIE c03Be3/Uss CEBEpHOIro MONyIIapus U SIPKHE
3BE3/BI.

HaGmionenust B Teneckon JIyHbI, TUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DuU3NYeCKUl MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYeCKUX BEIUYHUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHka rpaHuIl OrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, HWCCIEAOBAHUA  3aBUCUMOCTEU
bU3UYeCKUX BEIWYWH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOpP W3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3fellax «YUYEHUYECKUH  IKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

O6o01maromiee NOBTOPEHUE.

OO6o00meHne U cucTeMaTH3alusl COACPKAHUS pa3iesioB Kypca «MexaHuKay,
«MonekynapHas (GU3MKa U TEPMOANMHAMUKAY, «DIEKTpoJIuHaMuKa», «Konebanus
U BOJHBI», «OCHOBBI CHEHHUATBHOM TEOPUH OTHOCHUTENbHOCTHY, «KBaHTOBas
busnkay, « IIEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Ponpr ¢u3ukm W acTpOHOMHMHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIIEHON M ATUYECKOU chepax AeATETHHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIMUCATEIBHOU,
CUCTEMATU3UPYIOLIEH,  OOBSICHUTEIRHOM W  MPOTHOCTUYECKOM  QPyHKUHI
du3nUecKkor Teopuu, poib GU3NIECKONU TEOpUH B (HOPMUPOBAHUM MPECTABICHUIM
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0 (u3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABIECHUI O PUPOJIE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢uszuku yrioyonénHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBSA3EH C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHUH.

MesicnpeomemHuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHO20
no3Hanua: SABIICHUE, HaydyHbId (DakT, runoresa, (pumyeckas BeJIWYMHA, 3aKOH,
TEOopus, HaONIOAEHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHbIE TPUOOPHI, IUPpOBas 1abopaTOpus.

Mamemamuka: peuieHUE CUCTEMbl YpaBHEHUH. TpPUTOHOMETPUUYECKUE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpHI M WX MPOEKIHH HAa OCH KOOPJIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX (QyHKIUN. [Ipu3Haku nogoOust TPEyroJbHUKOB,
OTpeJIeNICHHE TUIOIIAIU TIOCKUX (puryp u oobéma ted.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoze, KosieOaTeabHbIe
IBVOKEHUS B JKMBOW IIPUPOJE, ODKOJIOTMYECKHME PHUCKHM IIPpU IIPOU3BOJCTBE
NIEKTPOAHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYJXKAIoLEeHd  Cpelbl,
yJIbTpa3ByKOBasl JHMarHOCTHKa B MEJUUUHE, ONTHYECKUE SBJICHHS B KUBOU
IPUpOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHM3Mbl O0pa30BaHUsl KPUCTANIMYECKONW pPEIIETKH, CIEKTPAJIbHBIHI
aHaIN3.

T'eozpaghun: wmarnuTHBIE TIONIFOCA 3€MJIM, 3a&JIE€KU MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIEKTpoJBUTaTENh SIKOOM, reHepaTop MEepEeMEHHOr0 TOKAa, WHIAYKIIMOHHAs IeYb,
JMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, paaap, paIuonpUEMHHK, TEIEBU30p,
aHTeHHa, TteiepoH, CBY-meub, yabTpa3ByKoBas JMAarHOCTHKA B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, si/IEpHAsi JHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIMINXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIICYETOBEYECKUX T'yMAHUCTHUYECKUX H
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTH BECTU COBMECTHYIO JESTEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTeIbHON
OpraHu3aluu;

e YMEHHME B3aUMOJECHCTBOBAaTh C  COLMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K T'YMAHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (HU3NYECKOUN HayKe.
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TPYAOBOI0 BOCIIUTAHMSA:

WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeIbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanu30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
007acTH PU3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJOIrH4€¢CKOro BOCMuTaHudA:

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOLIECW cpele Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

paclIMpeHue OINbITa JESITEILHOCTH KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS
Bba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOATENbHO  (opMynUpoBaTh U  aKTyaIU3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATECIIBHOCTH, 3a4aBaTh MApAMETPhl U KPUTEPUU HX
JOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTM M IPOTUBOPEUYMS B PacCMaTpPpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBbHOCTb, OLICHUBATH COOTBETCTBUE
pe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKH MTOCJIEICTBUM JEATEIbHOCTH;
KOOPAVUHUPOBaTh W BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.
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Ba3oBrble ucciaenoBarejabcKue 1eHCTBHUA .

BJIQJICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYCBBIMH MOHSATHUSIMH M METOIAMH
(u3nUecKol HayKu;

BIAJIeTh  HABbIKAMU  y4eOHO-HCCIIEIOBATENbCKOH W MPOEKTHON
NEeATeNIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITETFHOMY TIOMCKY METOZOB pEIIeHUs1 3a71ad (U3HUECKOTO
CoJiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHUS;

BJIAJIETh BHUAAMU JACSITEIBLHOCTH IO TOJXYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIpETallii, TPeoOPa30BaHUIO U MPUMEHEHHIO B Pa3IMUHBIX YIeOHBIX
CUTyaIlUsiX, B TOM YHCJIe MPH CO3/IaHUU Y4eOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBS3W W aKTYaJIM3UpPOBATh 3a/ady,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAUTh apryMEHTBl IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJICHUM, 3aJaBaTh MapaMeTpbl U KPUTCPUHU
peleHus;

aHAIIM3UPOBATh TMIOJIYYCHHBIC B XOJI€ PEIICHUS 3aJa4yd pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATH X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHWUA 10 (U3UKE B TMPAKTHUYECKYIO 00JIaCTh
KU3HEICATEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIOIIME abTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TONY4YeHUS UH(POpMANuU (PU3NYECKOTO COACp>KaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaMM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 WH(QOpPMAIUU Pa3ITUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeAcTBa HWHMOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, NpaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;
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co37aBaTh TEKCThl (PU3MYECKOTO COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y4€TOM Ha3zHAaYeHUs HHPOpMalMM U 1EeJIeBOM ayJIuTOpPUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3UKM M BO BHE-ypOUHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallUi © CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUAYAJTBHON paboThI;

BbIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUU C y4€TOM OOIIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)K/I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 111  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JIEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJISATh IUIaH
JEeMCTBUMN, pacpeeNaTh Poiau ¢ yUETOM MHEHUH YYaCTHUKOB, OOCYX/1aTh
pe3yabTaThl COBMECTHOM paboTHI;

OLIEHHMBATh KaueCTBO CBOETO BKJIaJa M KaXJOr0 Y4aCTHHKAa KOMAH[bl B
oOIIMi pe3ynabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO M BOOOpaxeHue,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHBIe YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSAITETILHO ~ OCYIIECTBIISATH IMO3HABATENBHYIO JCSTEIBHOCTH B
obnmacti (U3MKM M aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITETTLHO COCTaBIISATH IUIAH PEMICHUS PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANMOUYTCHUI;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH  yd4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;
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OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IPYIULUU B 00dacCTH
(U3HMKHU, MOCTOSHHO MOBBINIATH CBOW 0OOpA30BATENbHBIM M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABaTENbHOW pediekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHM;

UCIIOJIB30BaTh TPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PEUICHUSA MO HX
CHIDKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

PUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTBhl JPYTMX IPU aHaJIU3€ pPE3yJbTaTOB
JIeSITEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mporecce mOCTHXKEHHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHHUS MPOTPAMMBI TIO
bu3uke IS ypOBHS CcpeaHero ooOmero o0pa3oBaHHUS Yy 00yYarOIIMXCS

COBEPIICHCTBYETCS IMOIIMOHATbHBIN WUHTEJUICKT, IpeIoJararoInui
c(hopMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIIOCOOHOCTh  IMOHUMATh  CBOE

AMOIIMOHATLHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTHh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM HU3MEHEHHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPECHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIKCHUIO 1IN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh  3MOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YYWTHIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;
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COIIMATIBbHBIX  HABBIKOB, BKJIIOYAIOIMIMX CIHOCOOHOCTH  BBICTpauMBaTh
OTHOILIEGHUSI C JPYTUMH JIIOJIbMH, 3a00TUTHCSI, NPOSBISATH HHTEpPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIbTATBI

K konmy oOydenuss B 10 knacce mpeiaMeTHBIE Pe3yibTaThl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

NOHMMAaTh poJib (U3MKK B OKOHOMHYECKOH, TEXHOJOTHYECKOMH,
DKOJIOTUYECKOW, COLMANbHON W OTHYECKOW cdepax AesITeTbHOCTH
YeNI0BeKa, POJb U MECTO (DU3WKHU B COBPEMEHHON HAy4YHOU KapTHUHE MUPA,
3HAUEHHE OIKCATEIBHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTHYECKON  QYyHKIWMA  (Qu3Mdeckod TEOpUM —  MEXaHHKH,
MOJIEKYJIIPHOW (DM3MKU M TEPMOIMHAMHKH, POJIb (GU3UYECKOW TECOPUHU B
(dopMUpOBaHUY TIPECTABICHNN 0 (PU3NIECKON KapTHHE MHUPA;

pa3nuyaTh YCJIOBUS TPUMEHUMOCTH MojeNell (u3udeckux Ten H
npoleccoB (sIBJIEHUM): HHEpLUHalbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJO0, MarepuaibHas TOYKa, PABHOYCKOPEHHOE JIBH)KEHHE,
CBOOOJIHOE TmajcHue, alcomoTHO ympyras naedopmais, abCOTIOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUIKOCTU
U TBEPAOIrO (KPUCTAIUIMYECKOTO) Tela, UeaJbHbIi a3, TOUCYHBINA 3apsi,
OJTHOPOJTHOE DJIEKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH MEXaHMYECKHE IMPOLECChl U SBICHUS,
UCTOJIb3Yysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUXKEHHS, (POpPMyJIbl KMHEMATUKH PaBHOYCKOPEHHOTO
IBIDKEHUS, TpeoOpa3zoBaHus [anunes A CKOPOCTH M TEepeMelleHus,
3akoHbl HpIOTOHA, MNPUHIUN OTHOCUTENbHOCTH [amuiues, 3aKoH
BCEMHUPHOTO TATOTEHHsI, 3aKOHBI COXPAHEHHsI UMITYJIbCa U MEXaHHMYECKON
SHEpPruH, CBsI3b PaOOTHl CHJIBI C M3MEHEHHEM MEXaHWYECKOW HHEpPruH,
yCIIOBHSI paBHOBECHS TBEPIOTO Tena), MPU ITOM HUCIOIH30BATh
MaTeMaTUYeCKoe  BBIPAKEHHE  3aKOHOB, yKa3plBaTh  yCJIOBHS
NPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHHUS HUMITyJIbCa U
MEXaHUYECKOW SHEPTuH, 3aKOHA BCEMUPHOTO TATOTCHUS;
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aQHAJM3UPOBATH U OOBSICHATH TEIUIOBBIC MPOLIECCHl U SIBJICHUS, UCIIOJIb3Ys
ocHoBHble TmonokeHuss MKT u 3aKkoHBl MOJEKYISIpHOM (U3MKH U
TEPMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJACAJIBLHOTO Ta3a Cco CpeaHei
KUHETUYECKOW DHEPrMeu TEIUIOBOIO ABHKEHHUS W KOHLEHTpALlMEW €ro
MOJIEKYJ, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KHHETUYECKOU
SHEpPrueu TEIIOBOTO JBUYKEHUS €r0 YacCTHll, CBA3b JABJICHUSA UACATBHOIO
raza ¢ KOHUEHTpPAIMEW MOJIEKYJI U €ro TEMIIEpaTypod, YypaBHEHHUE
MengaeneeBa—Kianeiipona, NEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHMs PHEPIHH B TEIUIOBBIX MPOIECCax), MPU ITOM HUCIIOIb30BaTh
MaTeMaTH4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
NPUMEHUMOCTH ypaBHEeHUs MenaeneeBa—KnaneipoHa;

aQHAJM3UPOBATh W OOBSACHATH DJICKTPUUECKUE SIBJICHUS, WCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJMHAMUKHU (3aKOH COXpPaHCHUS
BJIEKTPUYECKOTO 3apsija, 3aKOH KynoHna, MMOTSHIIMAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJI, MNPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIed, MpU 3TOM YyKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ TMPAKTUUYECKH BaKHBIE COOTHOIIEHHUS: 3aKOHbI OMma g ydacTka
Henu W Uil 3aMKHYTOM 3JIEKTPUYECKOW Menu, 3akoH Jlxoyns—JleHna,
npaBuia Kupxroda, 3akonsr @apajest 11 dJIeKTpoIn3a);

OMMUCHIBATh (DU3NUYECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEITHMYHHBI:
MIEpEMEIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TE€JIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbl, JIaBJICHWE, TMOTCHIMAJIbHAS JHEPTUsl, KUHETHUYECKas
DHEPrus, MEXaHW4yecKas JHeprus, padoTra CHIBI, LEHTPOCTPEMHUTEIHLHOE
YCKOPEHHE, CWJIa TSKECTH, CWia YIPYrOCTH, CWia TPEHUSA, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéit BOMM3M €€ IOBEPXHOCTH,
SHEpPrus ynpyrol aedopMmaliid TPYXKUHBI, KOJUYECTBO TEILIOTHI,
aOCoJIFOTHAsT TemIieparypa Teja, pabora B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPIus HJCAUTHPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTENIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ waeambHOro TEIIIOBOTO
JIBUTATEJISI; SJIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD 3JIEKTPUYECKOTrO MOJIS,
HaNpsOKEHHOCTh TMOJISI TOYEUHOTO 3apsijia WKW 3apshKeHHOro Iapa B
BAKYYME W B JMUAJIEKTPUKE, MOTEHUHAT JJICKTPOCTATUYECKOrO TTOJIs,
pa3HOCTh  MOTEHIMAJIOB, AJIEKTPOABHXKYyIIas CHJIAa, CHJIAa  TOKa,
HanpsKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IIJIOCKOTO
KOHJEHCATOpa, CONPOTHUBICHUE Yy4YacTKa LENH C MOCJIEA0BATEIbHBIM H
napajuieIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUS JICKTPUUECKOTO OIS
KOHJICHCATOPA;
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OOBSACHATb  OCOOEHHOCTM  MPOTEKAaHUA  (PUBNYECKUX  SIBJICHUM:
MEXaHWYECKOE JIBIDKCHHE, TEIJIOBOE JBUKEHUE YacTHI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucnapeHue,
KUTICHUE U KOHJCHCAIINSI, TUTABJICHUE U KPUCTAIUIU3AIIMS, HAIPABICHHOCTh
TEIJIONepeIaun, ICKTPU3ALUS TeJ, SKBUMOTEHIIMATbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO TTPOBOTHUKA;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMUMHBI OT
IPYrol ¢  UCIMOJb30BAaHUEM  NPSIMBIX  U3MEPEHUN, TIPU  ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (UKCUPOBATh PE3yIbTaThl MOJYYECHHOUN
3aBUCUMOCTH (U3UYECKUX BEIWYUH B BHUAEC TpaduKoB ¢ Yy4ETOM
a0COJIFOTHBIX MOTPEITHOCTEH M3MEPEHUH, JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM
UCCJIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3UYECKUX BEIMYUH, TPU STOM
BBLIOMPATh ONTUMAIBHBI METOJI W3MEPEHUs, OIICHWBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHU;
IIPOBOJIUTH OIBITHI 110 TIPOBEPKE MPEIJIOKESHHON TUIIOTE3bI: TJIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIyYEHHBIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyC€ MPEISIOKEHHON
TUIIOTE3BI;

coOmro1aTh paBmiia 0€30MacCHOTO TPy/Ja IMpH MPOBEACHUHN HCCIETOBAHUN
B paMKax y4eOHOTO DKCINEpPUMEHTa, TMpaKTUKymMa U  y4eOHO-
UCCIEN0BATEIbCKOM M TPOECKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB 1 JJa00paTOPHOTO 000PYIOBAHUS;

pemaTe pacyETHBIE 3aJjadyd C SBHO 33JaHHOM W HESBHO 3aJaHHOMN
¢duznueckol MOJEeIbI0: HA OCHOBAaHWM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckoil MopenH, OTBedaronield TpeOOBaHUAM  3aJlaud,
OpPUMEHSITh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH MW  IOCTYJIAThl
du3nuecknx TEOpUH MPU KCTOIB30BAHMM MAaTEMaTUYECKHX METOJ0B
pelieHus 3a/1a4, NPOBOAUTh PACUEThl HA OCHOBAaHUU MMEIOIINXCS JaHHBIX,
aHAJM3HPOBATH PE3YJbTaThl U KOPPEKTHPOBATH METOABI PEUICHUS C
y4€TOM MOJTYYEHHBIX PE3YIbTATOB;

pemath KadyecTBEHHBbIC 3aJaud, TpeOylomue MPUMEHEHUS 3HAHWA W3
pPa3HBIX pa3aeioB Kypca (PU3MKHU, a TAKKE UHTErPallMi 3HAHUW U3 IPYTUX
IpPEeAMETOB E€CTECTBEHHO-HAYYHOrO0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY paCcCyKJICHUIN C OMOPOM HA W3yUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (puznueckue sBJICHHUS;
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WCIIONB30BaTh TEOPETUYECKUE 3HAHHUS [JIs1 OOBSICHEHHS OCHOBHBIX
MPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKHUX MPOIECCOB,;

NPUBOANTH TPUMEPHI BKJIaJa POCCHUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOUIETO
MUpA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHII;

aHAJIM3UPOBATH M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENFHOCTH YEJIOBeKa, CBSI3aHHOW ¢ (PU3MYECKHMMH MpOIecCaMu, C
TIO3UIINIA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUA O PAIlMOHAIBHOM
IPUPOJIOTIONH30BAHUH, & TaK)KE Pa3yMHOM HCIOJIB30BAaHUH JTOCTIKEHUIN
HAyKH W TEXHOJIOTUW /I JalbHEHIIEero pa3BUTHUS UYEJIOBEUECKOTO
00I1IeCTBa;

NPUMEHSTh Pa3jIMyHbIC CIIOCOOBI pa0OTHI ¢ MHQPOpPMAIHEH (PUINIECKOTO
COJIEpP)KaHUSI C HCIIOJIb30BAaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHUH, TIPU ITOM HCIIOJIB30BaTh COBPEMEHHBbIC WH()OPMAaIMOHHBIC
TEXHOJIOTUM I TIOWCKA, TepepabOTKM W TIPEIbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHON MH(GOpMAaIUU, CTPYKTYPUPOBAHUS W WHTEPIIPETAIHH
UHPOpPMAINK, TOTYyYEeHHOW W3 pPa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATh  TONy4YaeMyr  HWHpOpMalMi ¥ OlEHWBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHHWM, TaK ¥ Ha OCHOBE
aHaJlM3a NCTOYHNKA WHPOPMAITUH;

IPOSIBIISIT OpTraHHU3AIOHHBIC " NI03HaBaTEIbHBIC YMCHHSI
CaMOCTOSITEILHOTO ~ NMPHOOPETEHUS  HOBBIX 3HAHWH B  Ipolecce
BBITTOJTHCHUS ITPOSKTHBIX U YU4EOHO-UCCIIE0BATEIBLCKUX PaboT;

paboTath B TPYIIE C WCIIOJTHCHWEM pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIEI, PAIlHOHATBHO PACIIPEACIIATE JACITCILHOCTh
B HECTaHJAPTHBIX CUTYallUsAX, a/IeKBaTHO OLICHHWBATh BKJAJ KaXXJIOTO M3
YYaCTHHUKOB T'PYIIIbI B pEIICHUE pacCMaTpUBaeMOl POOIIeMBl;

OPOSIBIATH MOTHBALMIO K Oynyliel npodecCHoHaIbHON AEITeIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODHIISL.

K xonmy oOyuenusst B 11 knacce mpenMeTHBIE Pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

NOHUMATh podab (YU3UKK B DKOHOMUYECKOW, TEXHOJIOTHYECKO,
COIMAJIEHON M ATUYECKOHN cepax AEsITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GU3UKM B COBPEMEHHOW HAyYHOM KapTUHE MHpPA, POJIb ACTPOHOMHUH B
MPAKTUYECKOM  JESITEIbHOCTH 4YEJOBEKAa W JAJbHEWIIEM HAay4YHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUCHUE OMMUCATEIIbHOM, CUCTEMATU3UPYIOLIEH,
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OOBSCHUTEIBPHON M MPOTHOCTUYECKON (yHKUMU (pU3MYecKoil Teopuu —
ANEKTPOANHAMUKH, CIELHUATbHON TEOPUH OTHOCUTENBHOCTH, KBAHTOBOW
¢u3uku, poab (GU3NUYECKON TeOopuu B (POPMUPOBAHUU MPEACTABICHUN O
¢u3znueckol KapTUHE MHpa, MECTO (PU3UUECKOW KapTUHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O IPUPOJE;
paznuyarh YCJIOBHMS NPUMEHMMOCTA Mojeled (u3Myeckux Tea U
OpOLECCOB (SBJICHUM): OJHOPOAHOE DIIEKTPUYECKOE M  OJHOPOJIHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUs, MaTEMAaTHUECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBI MasTHUK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIU CBETA;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaTbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE IMPOIECCHl U SBIICHUA,
UCIIOJIb3YsS OCHOBHBIE TIOJIOKEHUS U 3aKOHBI DJEKTPOJUHAMHUKU U
CIIEUHUAIBHOW  TEOpUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOrO0 3apAna, cwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  wHAYKUMM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE JJIEKTPUYECKOW IEeNU CO CKOPOCTHIO
U3MEHEHUsS  CHJbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHHU
OTHOCHUTEJIbHOCTH DUHILITEWHA);

aHAM3UPOBATH U OOBACHITH KBAHTOBBIC MPOIIECCHI U SABJICHUS, UCTIONB3YS
MOJIOKEHUsST ~ KBaHTOBOW  (Gu3uKK  (ypaBHeHHME  DWHINTEWHAa A
dotoaddexra, mEpBBII W BTOPOH TOCTyJdaThl bopa, mpuHIKAI
COOTHOIIIEHUs HeompenenéHHocTte [elizenOepra, 3aKOHBI COXpPaHCHUS
3apsAI0BOTO M MacCOBOTO YHCEN U DHEPTUU B SIEPHBIX PEAKLMSX, 3aKOH
PaAMOaKTUBHOI'O pacIaa);

ONHUCHIBaTh (DU3MYECKHE MPOLECCHl M SABJICHUS, HCIONb3YysS BEIMYMHBI:
HaNpPsHDKEHHOCTD 3JIEKTPUYECKOr0 MO, MOTEHIMAN 3JIEKTPOCTaTHYECKOTO
[OJI, PAa3HOCTh IMOTEHUMANOB, J3JIEKTPOABWXKYINAS CHJIA, WHIYKLUS
MarHUTHOI'O TIOJII, MarHUTHBIA IOTOK, cHjia Ammepa, MHIYKTHBHOCTb,
ANEKTPOABIKYINAs CHJAa CAMOMHIYKLWH, HHEPrus MAarHUTHOIO IOJIS
OPOBOAHUKA C TOKOM, PEISTUBUCTCKHM HMIIYJbC, IIOJHAs SHEPrus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHUIIBI, PHEPIHsi W HMITYyJIbC (OTOHA,
MacCOBO€ YMCJIIO U 3apsl A11pa, SHEPIUs CBS3H s1pa;

OOBSICHSITH ~ OCOOEGHHOCTM  MOpOTEKaHUs  (U3NYECKUX  SIBJIICHUM:
ANEKTPOMAarHUTHasl MHAYKUUS, CAMOMHAYKIUS, PE30HAHC, UHTEpPEpEeHLINS
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BOJIH, Au(pakuus, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHeE,
dotoanektpuueckuii 3pdext (potorddext), anbdpa- u Oera-pacmajbl
saiep, raMMa-u3inydeHue saep, (U3NYECKHe MNPUHIUIBLI CHEKTPATbLHOTO
aHanu3a u paboThl Ja3epa;

OTIPENIENIATh HAINpaBJICHUE WHIYKIIUM MarHUTHOTO TMOJiS MPOBOJHHKA C
TOKOM, CUJIbl AMiiepa u cuiibl Jlopenna;

CTPOUTH U300paXKEHUE, CO3aBaEMOE TIJIOCKUM 3€pKajioM, TOHKON JIMH30M,
U PaCCUYUTHIBATh €TI0 XapaKTePUCTUKH,

MPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJI1 aHanu3a M OOBACHEHHMS  (PU3MYECKUX  IPOIIECCOB,
MPOUCXOANINX B 3BE3/IaX, B 3BE3AHBIX CHUCTEMax, B MEXKTraJlaKTUUYEeCKOUN
cpele; IBUKEHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHo;
NPOBOAUTH HCCJIEAOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHH C
UCIIOJIb30BAHUEM TIPSMBIX HU3MEPEHUH, TMPU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBATH pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH
¢u3nuecknux BENIMYMH B BHAE TpaduUKOB C y4€TOM aOCONIOTHBIX
NOTPEIIHOCTE  M3MEpPEHUM, JeNaTh  BBIBOJIBI 1O  pe3yJibTaraM
UCCJIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MUECKUX BEJIUYMH, TMPH ITOM
BBIOMpATh ONTHUMANbHBIN METOJ M3MEPEHHs, OIEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOAMUTH OTBITHI MO MPOBEPKE MPEATIOKEHHONM TUIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIYYCHHBIE PE3yNbTAaThl W JeNaTh BBIBOJ O CTaTyce MPeaIOKEHHON
TUTOTE3bI;

OMMKCHIBATh METObI MOYUYEHUSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUI;
coOmro1aTh TpaBmiIa 0€30MacCHOTO TPY/Ja NPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTa, TMpaKTUKymMa U  y4deOHO-
UCCIEN0BATEIbCKOM M TIPOECKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITBHBIX YCTPOMCTB U JIa0OPaTOPHOTO 000PYIOBaHHS;

pemaTte pacy€THBIE 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOM
¢uznyueckolr MOJENbIO: HAa OCHOBAaHWM aHajdW3a YCIOBHS BBIOUpATh
dusznueckre Mo, OTBEYAMOIINE TPEOOBAHMSIM 3a7a4d, MPUMEHSTH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (QU3HUYECKUX TECOPUI
OpyU  HCIHOJIb30BAHUM MaTeMaTUYECKUX METOJOB pElIeHus 3ajad,
MIPOBOJIMTH PACUETHl HA OCHOBAHUM MUMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUSI C YYETOM IMOTYyUYECHHBIX
PE3YIbTATOB;
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pemiatb KadyecTBEHHbIE 3ajaud, TpeOylollue NPUMEHEHUs 3HAHUM U3
pa3HbIX pa3JeioB Kypca (PU3MKH, a TAKKE UHTErPALMH 3HAHUM U3 IPYTUX
OPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY PacCykKJIE€HUM C OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJs OOBSICHEHUS OCHOBHBIX
OPUHLIMIIOB pabOThl U3MEPUTENbHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOILECCOB;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHOM
NESITEIbHOCTH 4YEJIOBEKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
MO3UIUHI HKOJIOTHYECKON 0€301acHOCTH, MPEACTABICHUH O PAIMOHAIBHOM
IPUPOIOIIOIH30BAHUH, a TaKXKE€ PAa3yMHOM HCIIOJIb30BAaHUU JOCTHXKCHUM
HAyKd M TEXHOJOTMH i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBa;

IOPUMEHATh pa3jMyHble CIIOCOOBI paboThl ¢ MH(popManuen (Gusnueckoro
COJEp)KaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM MCIOJIb30BaTh COBPEMEHHbIE HMH(OPMalMOHHbIE
TEXHOJIOTUM JJI1 TIOUCKA, NepepadOTKHM U NpeabsBICHUS Y4eOHOM u
HaY4YHO-IIOMYJIIPHON MH(pOpMaluy, CTPYKTYPUPOBAHUS U UHTEPIPETALUU
UHpOpMAIMK, NOJYyYEHHOW M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBAaTh  MOJy4YaeMylo  MH(OpManMiO U OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIH;

IPOSIBIIATH OpraHu3allMOHHBIE " II03HABATEJIbHBIC YMEHUS
CaMOCTOSAITEJILHOTO ~ NPHOOPETEHHs  HOBBIX 3HAHUHM B IIpolecce
BBITNIOJIHEHUS IPOEKTHBIX U YUEOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TpyMIe C HCIOJIHEHHEM pa3INYHbIX COIMAIbHBIX PO,
IUTAHUPOBATh Pa0OTy IPYIIIbI, PALIMOHAIBHO PACIpPENEATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsAX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKJIOTO M3
YYaCTHUKOB IPYIIIBI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI;

OPOSIBIATH MOTHBAIMIO K Oynymield npopecCHOoHaNbHON AESITETbHOCTH 10
CHEIHMATBHOCTAM (PU3UKO-TEXHUUECKOTO POpUIIS.
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10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
KonTtpoJubHbie
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsl
pecypcsl
Pa3znen 1. HAYYHBIV METO/JI TIO3HAHUSI TPUPO/IbI
bu6moreka [IOK
1.1 H i
BYTHBII METOM HOSHATIA TIPHPOIH! 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K 10 0,5
HHEMATHIA https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hunamika 10 https://m.edsoo.ru/7f41bf72
N bu6mmoreka [JOK
2.3 Cratuka TeEPAOrO TEIA S 0.5 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.4 3aKOHBI COXpaHEHHUSI B MEXaHUKE 10 0,5 httos://m.edsoo.ru/7FALDF72
Utoro no pazneny 35
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
. bu6mmoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 0,5 https://m.edso0.ru/7FALbF72
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 0,5 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41bf72
33 Arperartsble cocTosiHUS BeliecTBa. da3oBbie 14 05 bubnuorexa [JOK
IEPEXOIBI ’ https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 49
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DNEeKTpUYECKOe MoJIe 24 0,5 Et?;inll;lr%t;(;?r(zls £41bf72
4.2 [TocTOSTHHBIH AIEKTPHUYECKHII TOK 24 0,5 EtTiH;;T:;zfﬁﬁ 41672
4.3 Toku B pa3sIU9HBIX Cpeliax 6 EtTiH;;T:;zfﬁﬁ 41672
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHAIN MPAKTUKYM
5.1 Du3nIecKuil MPaKTUKYM 16
Hroro mo pazgeny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 4



https://m.edsoo.ru/7f41bf72
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m KonTpoJbHbie padoThl
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
bu6moreka [IOK
11 Martirioe noie 14 https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
1.2 1
IICKTPOMATHHTHAS HH 1y KIS 3 0.5 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUA U BOJIHBI
2.1 Mexannyeckue KoyieGaHus 10 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
MexaHW4ecKUe U JIEKTPOMArHuTHBIC bubnuoreka [JOK
2.3 10 0,5
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
24 25 0,5
Onritka https://m.edsoo.ru/7f41c97c
Hroro no paszneny 60
Pa3aen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcHoBrl CTO 5 0,5 bubmnorexa [IOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmmoreka [{OK
4.1 K - i 15
OPIYCRYIAPHOBOIHOBOM RyaIHsM https://m.edso0.ru/7f41c97c
4.2 ®dusuka aToma 5 brbmmorexa [OK
https://m.edso0.ru/7f41c97c
43 ®u3nKa aTOMHOTO S1pa U IEMEHTapHbBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6mmoreka [IOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 0,5 httos://m.edsoo.ru/7f4197c
Hroro mo pazgeny 12
Pasgen 6. PUSHUECKHUI MIPAKTUKYM
bu6mmoreka [JOK
6.1 o i 16
HISHICCITTH IpaKTHioM https://m.edsoo.ru/7f41c97c
Utoro no pazneny 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 MIPEIMETHOTO COAEPKAHUS U OIbITa 15 1 bubnuoreka [IOK
' NeATeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/7f41c97c
n3ydeHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no paszneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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PesepBHoe Bpems. liTorosoe nosropenue

10

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

3,5



https://m.edsoo.ru/7f41c97c
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10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nudpoBbIie
Nen/m | Tema ypoka KonTpoabHubie op
Bcero o0pa3oBaTejibHbIE
padoTsl
pecypcsbl
®dusnka — pyHIaMeHTaIbHasI HayKa O Bub6mmorexa [IOK

1 npHpoTe 1 https://m.edsoo.ru/7f41bf72

5 HayuHbIil METOJ1 TO3HAHKS U METOIbI 1 BH6J.H/I0T6K3 HOK
UCCIe0BaHUS PU3NYECKUX SBICHUN https://m.edso0.ru/7f41b772
DKCIIEpUMEHT U TEOPHUA B MPOIIECCE bubnuorexa [JOK

3 no3HaHus npupoapl. Habmonenne u 1 https://m.edsoo.ru/7f41bf72
IKCIIEPUMEHT B (hU3HKE

bu6mmoreka [JOK

4 CriocoObl u3MepeHus: GU3NYECKUX BETUUHH 1 https://m.eds00.ru/7f41bf72
AOCOIIIOTHAs K OTHOCHTEIIbHAS bu6mmoreka [JOK

5 MOTPEIIHOCTH U3MEPEHU (PU3NYECKUX 1 https://m.edsoo.ru/7f41bf72
Benu4MH. MoienupoBaHue B pU3nKe
Ponb u mecTo ¢usuku B opMHUPOBAHUH bubnuoreka [JOK

5 COBPEMEHHOM HAYYHOU KapTHUHBI MUpPA, B 1 https://m.edsoo.ru/7f41bf72
MPAKTUYECKON JAeSITENFHOCTH JTFO/ICH.
CrapToBasi TuarHOCTHKA

7 Mexanndeckoe apmkeHne. Cucrema 1 bu6mmoreka [JOK

orcueta. OTHOCHUTEIIBHOCTh MEXaHHYECKOTO



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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nerkenHus. [Ipsimast u oOpaTHas 3a1a4u
MEXaHUKU

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

Pannyc-BexTop MaTepuasbHON TOYKH, €T0
IIPOEKLIUY HAa OCU KOOpAuHaT. Tpaekropusi.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

8 1
[Tepememenue. Cxopocts. VX mpoekiuu Ha
OCH KOOPJIMHAT
PaBHOMEpHOE NPSAMONIMHENHOE IBUKEHHE. bubnuorexa [JOK

9 I'padmueckoe onucanre paBHOMEPHOTO 1 https://m.edsoo.ru/7f41bf72
MPSMOJIMHEHHOTO JIBUKCHHS

10 CnoeHne mepeMenIeHni 1 CKOPOCTEHA. ! bubmmorexa IIOK
Pelenne 3a1ay https://m.edsoo.ru/7f41bf72
HepaBnomepHoe nBmxeHne. MroHoBeHHast bubnuorexa [JOK

11 CKOpocTh. Y ckopenue. [IpssmonmnHeitHoe 1 https://m.edsoo.ru/7f41bf72
JIBMDKEHUE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue MpIMOIHHEHHOTO 1 bubmuorexa IIOK
JIBMDKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.eds00.ru/7f41b772
CBoOoaHoOe majieHre. Y CKopeHue bu6mmoreka [JOK

13 CBOOOIHOTO ITaJIEHU. 3aBUCUMOCTD 1 https://m.edsoo.ru/7f41bf72
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHHU M UX rpaduku

14 JIBIDKeHHE Tena, OPOLIEHHOTO IO YIJIOM K 1 but6mmoreka [IOK
TOPU3OHTY https://m.edsoo.ru/7f41bf72
Kpuonuneiinoe npruxkenue. [[BuxeHue mo bubnuorexa [IOK

15 OKPYXHOCTH. YTJIOBas U JUHEHHas 1 https://m.edsoo.ru/7f41bf72

ckopocts. [lepron u yacrora.
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LlenTpocTpeMuTenbHOE U TIOJIHOE
yCKOpeHue

Pemenue 3anau. KonTponsHas paboTa mo bubsmorexa LHOK

16 Teme "KiHenatika” 1 0,5 https://m.eds00.ru/7f41bf72
[IepBsiii 3ak0oH HerotoHa. HepinanbHbIe bubnuorexa [JOK

17 cucreMsbl orcuéra. [TpuHmn 1 https://m.edsoo.ru/7f41bf72
OTHOCHUTEIBLHOCTH [ anmuies.
HewneprumansHbie CUCTEMBI OTCUETA
Cuna. PaBHofeiicTBYyIOmAs cuna. Bropoii Bubmmoreka IOK

18 saxon Heforona. Macca 1 https://m.edsoo.ru/7f41bf72
Bsaumoeiictue Ten. TpeTuii 3aKkoH Bubmmoreka [TOK

19 HeioToHA 1 https://m.edsoo.ru/7f41bf72

20 TTpHHINI CyIepro3HIny Cril. Pemene 1 brbmotexa LIOK
3a/la4 Ha MpUMEHeHre 3akoHOoB HbroToHa hitps://m.edso0.ru/7f416772
3aKOH BCEMHUPHOTO TATOTCHUSI. bubnuorexa [JOK

21 DOKBUBaJICHTHOCTh 'PABUTALIMOHHON U 1 https://m.edsoo.ru/7f41bf72
WHEPTHON MacChl

92 Cuiia TSHKECTH M YCKOPEHHE CBOOOIHOTO ! Bubmmorexa [IOK
IaeHHs https://m.edsoo.ru/7f41bf72
JIBr>keHre HEOECHBIX TeJl U UX bubmuoreka [JOK

23 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas 1 https://m.edsoo.ru/7f41bf72
KOCMHUYecKasi CKOpoCTh. 3akoHbl Keruiepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1 bubnuorexa LIOK



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

Cuna tpenus. [Ipupoaa v BUIBI CUIT TPEHUS.

bu6mmoreka [IOK

25 JIBM)KEHME B )KUJIKOCTHU U ra3e ¢ y4ETOM 1 https://m.edsoo.ru/7f41bf72
CHJTBI COTIPOTHBIICHUS CPEJIBI
Japnenue. TuapocraTudeckoe JaBieHUE. bubmorexa [IOK
26 Cra ApxuMena 1 https://m.edsoo.ru/7f41bf72
57 A6comoTHO TBepaoe Teno. IlocTynaTensHoe 1 bubmoreka [IOK
Y BpamaTejIbHOE BMKEHUE TBEPIOTO TEa https://m.eds00.ru/ 71410772
MOMEHT CHJIBI OTHOCUTENILHO OCH bubmoreka [IOK
28 pparenus. 1edo cubt 1 https://m.edsoo.ru/7f41bf72
CroxxeHue cuj, IPUIOKEHHBIX K TBEPAOMY bubnuorexa [JOK
29 teny. LleHTp TsxkecTn Tena. YcinoBus 1 https://m.edsoo.ru/7f41bf72
paBHOBeCHS TBeporo Tena. Buabl
paBHOBECHS
bu6mmoreka [JOK
30 Pemenne 3azaq 1 https://m.edsoo.ru/7f41bf72
31 Pemenue 3anau. KonTponbHas pabora 1o 1 05 bubnuorexa IIOK
Teme "Jlunamuka. CTAaTHKA TBEPIOTO Teya" , https://m.edsoo.ru/7f41bf72
Nmnynbc MaTepuaibHOW TOUYKHU, CUCTEMBI bubnuorexa [IOK
32 MaTepHalabHBIX TOYeK. LIeHTp Macc cucTemsl 1 https://m.edsoo.ru/7f41bf72
MaTepHalbHBIX Touek. Teopema o
JIBMDKEHUH LIEHTPa Macc
33 WMiynbec cuilbl M U3MEHEHHE UMITYJIbCa 1 bubnuorexa LIOK



https://m.edsoo.ru/7f41bf72
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Tena. 3aKOH COXpaHEHUsI UMITYJIbCa.
PeaktuBHOC ABIKCHHE

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

MoOMEHT uMITyJIbca MAaTEpPUAILHON TOYKH.

bu6mmoreka [IOK

34 [IpencraBnenue 0 COXpaHEHUH MOMEHTA 1 https://m.edsoo.ru/7f41bf72
HUMITYJIbCa B IICHTPATBHBIX MOJISIX
bubmmoreka [{OK
35 Pemenne 3amau 1 https://m.edsoo.ru/7f41bf72
PaboTa cuibl Ha MajOM U Ha KOHEYHOM bubnuorexa [JOK
36 nepemeneHuu. ['padpuueckoe 1 https://m.edsoo.ru/7f41bf72
MpeAcTaBiIeHUE pabOThI CUITbI. MOIITHOCTH
CHJIBI
Kunernueckas sneprus. Teopema 00 bubnuorexa [JOK
37 W3MEHEHUH KMHETUYECKOW SHEPTUU 1 https://m.edsoo.ru/7f41bf72
MaTepUaIbHON TOUKH
TloTeHnmanpHBIE U HETIOTEHIIUATILHEIE CUJIBI. bu6mmoreka [JOK
38 [ToTenumansHas sueprus. Bropas 1 https://m.edsoo.ru/7f41bf72
KOCMUYECKasi CKOPOCTb
TpeTbst KocMHuUecKas CKOpocThb. CBA3b bubnuoreka [JOK
paboTHl HEMTOTEHITMATIBHBIX CHIT C https://m.edsoo.ru/7f41bf72
39 W3MEHEHHEM MEXaHUYECKON PHEPTUr 1
CUCTEMBI TeJ. 3aKOH COXPAHEHUS
MEXaHUYECKOU dHEepPruu
Yipyrue u Heylipyrue CTOJIKHOBEHHUS. bubnuoreka [IOK
40 VYpaBuenue bepHynnu it uaeanbHOU 1 https://m.edsoo.ru/7f41bf72
KUAKOCTU
41 Pemenue 3ana4. KontponbHas paboTta no 1 0,5 bubnuorexa LIOK
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TeMme "3aKOHbI COXpaHEHUs B MeXaHuKe"

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

Pa3BuTure npenacraBieHuii 0 npupoie

bu6mmoreka [IOK

42 teroTel. OcHoBHBIE NoJokeHust MKT. 1 https://m.edso0.ru/7f41bf72
Hudodysus. BpoyHoBckoe aBuKeHNE
Crtpoenue ra3000pa3HbIX, KUJIKUX U bubnuotexa [JOK
43 TBEPJBIX TeN. XapaKTep JABUKECHUS U 1 https://m.edsoo.ru/7f41bf72
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB). bubnuorexa [JOK
44 KonnuecTtBo BemecTBa. [locrosanas 1 https://m.edso0.ru/7f41bf72
ABoraapo
Temneparypa. TemnoBoe paBHOBECHE. bubmoreka [IOK
45 [Ikana [ebcus 1 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
46 Pemenne 3anaq 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
47 WneanpHbiii ra3. ["a30BbIe 3aKOHBI 1 https://m.eds00.ru/7f41bf72
VpaBuenne MeneneeBa-Kianeiipona. bu6morexa LHOK
48 Pelenue 3axay 1 https://m.edsoo.ru/7f41bf72
AGcomnroTHas TemIieparypa. 3akoH bubmuorexa IIOK
49 JlanbToHa 1 https://m.edsoo.ru/7f41bf72
50 HM3omporieccsl B HeaIbHOM Ta3e ¢ 1 bubmuorexa IIOK

IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/7f41bf72
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- I'paduyeckoe TIpecTaBIcHAE 1 brbmorexa LIOK

M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa https://m.edso0.ru/7141b772
bu6mmoreka [IOK
52 OcnosHoe ypasuenne MKT 1 https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK

53 Pemenue 3ana4 1 https://m.edsoo.ru/7f41bf72
CBs13b a0COTIOTHOM TEMIIEPATYPHI bubnuorexa [JOK

54 TEPMOIMHAMHUIECKOH CHCTEMBI CO CPEIHEH 1 https://m.edsoo.ru/7f41bf72
KMHETUYECKOHN SHEPrue NOCTYNaTeIbHOTO
TETIJIOBOTO JBMKEHUS €€ YaCTHII
O6o0IIeHe U CUCTEMATH3AllUs 3HAHUH 1O brbmotexa LIOK

55 teme "Ocrorer MKT" 1 https://m.edsoo.ru/7f41bf72
Pemenue 3anau. KonrponsHas paboTa mo bubnmorexa LIOK

56 teme "Ochorer MKT" 1 0,5 https://m.edsoo.ru/7f41bf72
TepMoauHamMuyeckas cuctema. 3alanue bu6mmoreka [JOK
BHEIIHUX ycioBui jyist T/l cuctemsl. https://m.edsoo.ru/7f41bf72

57 Buemnue u BHyTpeHHUE TapaMEeTPhL. 1
ITapameTpsl T]] cucteMbl Kak cCpegHAE
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE
HyneBoe Hauano TepMOIUHAMUKH. bubnuoreka [IOK

58 CamonponsBosnbHas penaxkcauus T/] 1 https://m.edsoo.ru/7f41bf72
CUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59 Monenb uaeajIpLHOTO ra3a B 1 bu6mmoreka [JOK
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TGpMOI[I/IHaMI/IKe. YCHOBI/Iﬂ HpI/IMeHI/IMOCTI/I
3TOU MOJENIN

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

60 YpaBuenne MeHneneeBa-Kianelpona u 1 ]stl;lriJ.I;;I;T:;z (I)_[r(allifﬂbf?z
BBIPKEHUE JIJISI BHYTPCHHEH YHEPTUU e :
BeIpaxkenue 11 BHyTpEHHEN SJHEPTUn bubnuorexa [JOK

61 OJIHOATOMHOTO UAEAIBHOIO ra3a. 1 https://m.edsoo.ru/7f41bf72
KBa3ucraTndeckne U HECTATHYSCKUE
MIPOIIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE. bubnuotexa [JOK

62 Brruncnenue pabotsl o rpaduky mnpoiecca 1 https://m.edsoo.ru/7f41bf72
Ha pV-auarpamme
Tennonepenada kak croco0® M3MEHEHUS bu6moreka [IOK

63 BHyTpeHHel sHeprun T]I cucremsl 6e3 1 https://m.edsoo.ru/7f41bf72
COBEPILICHHS pabOTHI

bu6mmoreka [JOK

64 KouBexk1us, TermonpoBoAHOCTh, U3ITy4EeHUE 1 https://m.eds00.ru/7f41bf72
KoaunuectBo Temnotsl. TennoéMKOCTh Tea. bu6mmoreka [JOK

65 VY nenbHas ¥ MOJISIpHAs TEIJIOEMKOCTH 1 https://m.edsoo.ru/7f41bf72
BEIECTBA. Y IeNIbHAs TEIUIOTa CrTOPaHUs
TOTLIMBA

66 PacuéT KomM4ecTBa TEIIOTHI IIPHU ! ng;?;;f;i :)-[8/1;41“72
Terionepeaayue S :

67 [MonsTtre 06 aguabaTHOM IIpoIEecce. N Brbmmotexa LIOK

[IepBrIit 3aKOH TEPMOAMHAMUKHU

https://m.edsoo.ru/7f41bf72
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KommuecTBo TeroTsl 1 paboTa Kak MephI

bu6mmoreka [IOK

68 M3MEeHEeHMs BHyTpeHHel snepruu T]] 1 https://m.edsoo.ru/7f41bf72
CUCTEMBI
BTopoi1 3aKOH TepMOIMHAMUKY IS bubnuorexa [JOK

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIECCOB. 1 https://m.edsoo.ru/7f41bf72
HeobOpaTrMocTh IPUPOTHBIX TIPOTIECCOB
[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH. bu6miorexa [IOK

70 KIIJT 1 https://m.edsoo.ru/7f41bf72

7 MaxkcumansHoe 3nauenne KITJ1. [ukn 1 lf?tI:@'IHOTeKa ot
KapHo ps://m.edsoo.ru/7f41bf72

bu6moreka [IOK

72 Pemrenne 3amau 1 https://m.edsoo.ru/7f41bf72
OKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaHU bu6moreka [IOK

73 TEIUIOBBIX aBUrareieil. TemioBoe 1 https://m.edsoo.ru/7f41bf72
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

bu6mmoreka [JOK

74 Pemenue 3ana4 1 https://m.edsoo.ru/7f41bf72
O00011IeHHE U cCUCTEMATH3AIMS 3HAHUN 110 bu6mmoreka [JOK

75 teme "TepmonnHamuka. TermnoBbie 1 https://m.edsoo.ru/7f41bf72
MaIIuHBI"
Pemenue 3agau. KontponpHas pabota mo bubnunoreka [JOK

76 teme "Tepmoaunamuka. TermoBbie 1 0,5 https://m.edsoo.ru/7f41bf72
MaIIuHBI"

77 [TapooOpazoBaHue 1 KOHICHCAITHSI. 1 bubnmoreka [JOK
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Hcnapenne n kunenue. Y nenpHas TEIUIOTa
nmapooOpa3zoBaHus

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

HaCBIHIeHHI)IC 1 HCHACBIIIICHHBIC I1apbI.
KadecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIICHHOTO Imapa OT

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

78 TeMIEepaTypbl, UX HE3AaBUCUMOCTh OT 1
00BEMa HACHIIIEHHOTO MMapa. 3aBUCUMOCTh
TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS B
KHUIKOCTH

29 BrasxHOCTh BO31yXa. AOCONIOTHAS U ! bu6miorexa LHOK
OTHOCHTEBHAS BIAKHOCTD https://m.edsoo.ru/7f41bf72

bu6moreka [IOK

80 Pemenne 3anaq 1 https://m.edsoo.ru/7f41bf72
Trépnoe Teno. Kpucramnmyeckue u bubnuorexa [JOK

81 amopdHbIe Tesa. AHU30TPOIHS CBOMCTB 1 https://m.edsoo.ru/7f41bf72
KpHUCTAILJIOB

82 [1naBnenye U KpUCTAILIU3aLMA. Y IebHAas 1 bubmorexa [OK
TemioTa miasnenus. Cy6IiMans https://m.edsoo.ru/7f41bf72
Jedbopmaruu TBEpAOTO Tena. PacTsokenue u bubnunoreka [JOK

83 cxartue. Casur. Monyns FOnra. Ilpenen 1 https://m.edsoo.ru/7f41bf72
ynpyrux nedopmarmii
TermoBoe pacpeHue KUIKOCTEN U bubnmoreka [JOK

84 TBEPABIX TEJN. AHTAPMOHU3M TEIIOBBIX 1 https://m.edsoo.ru/7f41bf72
KoJieOaHUi YacTHUIl BEIIeCTBa

85 IIpeoOpazoBanue sHeprun B hazoBbIX 1 bubnuorexa [IOK
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nepexonax https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
86 YpaBHeHHe TeTIoBOro bananca 1 https://m.eds00.ru/7f41bf72
bubmmoreka [{OK
87 Pemenue 3ana4 1 https://m.edsoo.ru/7f41bf72
[ToBepxHOCTHOE HaTshxeHne. KanwspHele bubnuorexa [JOK
88 ABJICHMS. J{aBlIeHHE MO UCKPUBJIEHHOU 1 https://m.edsoo.ru/7f41bf72
MTOBEPXHOCTHIO JKUAKOCTH. Dopmyrna
Jlanaca
O06o01enre U cucTeMaTru3alus 3HaHU 110 bubnuotexa [JOK
89 TeMe "ArperaTHbIe COCTOSTHUS BEIECTBA. 1 https://m.edsoo.ru/7f41bf72
®dazoBbIe Iepexoabl"”
Pemenne 3agau. KontponbHas padorta mo bubnuorexa [JOK
90 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA. 1 0,5 https://m.edsoo.ru/7f41bf72
®dazoBbIe Iepexoabl"
DIIeKTpU3anus Tej U €€ MPOsSBJICHUS. bubmuoreka [JOK
o1 DnekTpudeckuil 3apsa. /IBa Buaa 1 https://m.edsoo.ru/7f41bf72
ANEKTPUYECKUX 3apsaaoB. [IpoBoaHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOJHUKI
92 DIIeMEHTapHBIN SIEKTPUUECKHI 3apsl. ! Bubsmorexa IIOK
3aKOH COXpaHEeHHUs FJICKTPUUECKOTO 3apsiia hitps://m.edso0.ru/7f41b772
93 BsaumoeiicTBue 3apanoB. TouedHble 1 bu6moreka IIOK
sapsibl. 3akon Kynona https://m.edsoo.ru/7f41bf72
94 Pemenne 3amau 1 bu6mmoreka [JOK
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95 Dnekrpuyeckoe nosie. Ero neiictBue Ha 1 Et?,ij?;;f;z (I)_[r(S/I;bef?z
INEKTPUUECKUE 3aPS/IbI S '
Hanpsk€HHOCTB 37I€KTPUUYECKOTo HOJIS. bubnuorexa [JOK

96 [IpoOneIif 3apsa. JIunun HanpsHKEHHOCTH 1 https://m.edsoo.ru/7f41bf72
aneKkTpudeckoro nois. OqHOpPOoIHOE
ANIEKTPUYECKOE IMOJIe
[ToTeHIManbHOCTh AIIEKTPOCTATUIECKOTO bubnuoreka [JOK

97 nons. PasHocTh HOTEHIINATIOB U 1 https://m.edsoo.ru/7f41bf72
HaIpspDKEHNE
[TorenumansHast 3HEPTUs 3apsaa B bu6moreka [IOK

98 ANEKTpOCTaTUUeCcKOM MoJie. [loTennman 1 https://m.edsoo.ru/7f41bf72
ANEKTPOCTATUYECKOTO MOJIS
CBs3b HAPSHKEHHOCTH MOJISL U PA3HOCTH bubnuorexa [JOK

99 MMOTEHITNAJIOB JIJISl AJICKTPOCTATHYECKOTO 1 https://m.edsoo.ru/7f41bf72
oJst

100 HpI/IIiI_[I/IH CYNEPHO3UILINU IICKTPUUECKUX 1 ]stI;IriJ:I/I;I;T:(;(si gﬁﬁmlbm
nojiei S '

bubmuoreka [JOK

101 Pemenue 3anaq 1 https://m.eds00.ru/7f41bf72

102 ITone Toueynoro 3apszaa. [lone paBHOMEpHO 1 ]r?tIf@-IHOTeKa LHOK
sapsOKEHHOT chephl ps://m.edso0.ru/7f41bf72

103 [Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY 1 bubnmoreka [JOK

mapa. Ilone paBHOMEPHO 3apsKEHHOM
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OECKOHEUYHOMU ITUIOCKOCTH

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

104 [IpOBOIHMKH B 3JIEKTPOCTATHYECKOM MOJIE. ! brbmiorexa LIOK
VCIIOBHE PABHOBECHS 3aPSIOB https.//m.edsoo.ru/7f41bf72
105 JIM2IEKTPUKH | MTOJTYITPOBOIHUKHU B 1 bu6mmoreka [IOK
AIIEKTPOCTATUYCCKOM TI0JIE https://m.edsoo.ru/7f41bf72
Konpnencarop. DnekTpoéMKOCTh bubnuorexa [JOK
106 KOHJICHCATOPA. DIIEKTPOEMKOCTH IIIOCKOTO 1 https://m.edso0.ru/7f41bf72
KOHJICHCATOpa
bu6mmoreka [IOK
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 1 https://m.edso00.ru/7f410f72
108 IMocie1oBaTeNbHOE COEIMHEHNE 1 bubmmorexa IIOK
KOHJICHCATOPOB https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 1 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
110 Pewenne 3anaq 1 https://m.edsoo.ru/7f41bf72
11 JIBHoKCHME 3apsyKEHHON YaCTHIIBI B 1 bu6morexa [HOK
OJTHOPOTHOM HEKTPHICCKOM TOJTe https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
112 Pemenne 3a1au 1 https://m.edsoo.ru/7f41bf72
113 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110 1 bu6mmoreka [JOK



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

61

Teme "DiekTpuueckoe nose"”

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

Pemenue 3anau. KonrponsHas pabora no bubsmorexa LIOK

114 TeMe "Dnekrpuyeckoe mnoJie" 1 0,5 https://m.edsoo.ru/7f41bf72
Cuna Toxka. [locTostHHBIN TOK. Y CIIOBHS bubnuotexa [JOK

115 CYILIECTBOBAHUS MMOCTOSTHHOTO 1 https://m.edso0.ru/7f41bf72
ANMEKTPUIECKOTO TOKA

bu6moreka [IOK

116 Hcrounnku Toka. Hanpsokenune n O/1C 1 https://m.eds00.ru/7f410f72

117 3akon OMa JUIsl ydacTKa LEMH. 1 bubmoreka [IOK
DIEKTPHUYECKOE COMPOTHBIICHHE https://m.edso0.ru/7f41bf72
3aBHUCUMOCTb COMPOTUBIICHHUS OJHOPOTHOTO bu6moreka [IOK

118 MPOBOJIHHUKA OT €T0 JJIUHBI U TUIOIIA TN 1 https://m.edsoo.ru/7f41bf72
MOTIEPEYHOTO CEYCHHUS
VenbHoe CONPOTUBIICHHUE BEILECTBA. Bubmmoreka [IOK

119 Pemenue 3aau 1 https://m.edso0.ru/7f41bf72

120 I[NocnenoBaTensHOE, MapaIeabHOE, 1 bubmiorexa LHOK
CMEIIIAHHOE COCAMHEHHE ITPOBOHUKOB https://m.edso0.ru/7f41b772
Pacuér pa3BeTBIEHHBIX IEKTPUYECKHX Bubsmorexa IIOK

121 neneit. Tpasuia Kupxroda 1 https://m.edso0.ru/7f41bf72

bu6mmoreka [JOK
122 Pemenne 3anau 1 https://m.edso0.ru/7f41bf72
123 PaGota snexkTpuyeckoro Toka. 3aKoH 1 bubnmoreka [JOK
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Hxoyna —Jlenua

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

bu6mmoreka [IOK

124 Pemenne 3amau 1 https://m.edsoo.ru/7f41bf72
125 MOIIHOCTB IIMEKTPUUIECKOTO TOKa. TermoBas 1 bubmmorexa [IOK

MOIIHOCTS, BBIEIAEMAS HA PESHCTOPE https://m.edso0.ru/7f41bf72
bu6mmoreka [{OK

126 Pemrenne 3amau 1 https://m.edso0.ru/7f41bf72
127 O/JIC u BHyTpeHHEE CONTPOTUBIICHHE 1 bubmorexa LOK

HCTOMHIKA TOKA https://m.edso0.ru/7f41bf72
128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) 1 Bubmorexa IIOK

SIeKTPHYCCKOM LierH https://m.edso0.ru/7f41bf72
bu6moreka [IOK

129 Penrenue 3anau 1 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK

130 MOIIHOCTh HCTOUHHKA TOKA 1 https://m.edso0.ru/7f41bf72
bubmuoreka [JOK

131 KopoTkoe 3ampikanme 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK

132 KonneHcarop B 11enu NOCTOSIHHOTO TOKA 1 https://m.edsoo0.ru/7f41bf72
133 Pemienne 3agau 1 bu6mmoreka [JOK
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Pemenue 3ama4 110 teMe "TIOCTOSAHHBIN bubmiorexa [IOK
134 eKTPHYECKHiT TOK" 1 https://m.edsoo.ru/7f41bf72
Pemenue 3ama4 110 teMe "TIOCTOSAHHBIN bu6miorexa [IOK
135 SMEKTPHIeCKHH TOK" 1 https://m.edsoo.ru/7f41bf72
Pemrenue 3aaau o teme "TIoCTOSTHHBIH bubmorexa [IOK
136 SIEKTPHIECKHH TOK" 1 https://m.edsoo.ru/7f41bf72
137 OO000IIEeHNE U CUCTEMATU3alNs 3HAHAN 10 ! bubmorexa [IOK
teme "TIoCTOSTHHBIN ANEeKTPUYECKUN TOK" https://m.eds00.ru/7f41b772
138 Pemenue 3anau. KonTponbHas paboTa 1o 1 05 bubmorexa [IOK
teMe "I10CTOSIHHBIN ANEeKTPUYECKUI TOK" ' https://m.eds00.ru/ 71410772
DJIeKTpUYECKasi IPOBOJUMOCTh PA3TUYHBIX bubnuorexa [JOK
139 BEIIECTB. DJICKTPUYECCKUH TOK B METaJIaX. 1 https://m.edsoo.ru/7f41bf72
CBepXIpoBOIUMOCTh
DJIEKTPUYECKHUI TOK B paCTBOpax U bubmuoreka [JOK
140 pacruiaBax 3JeKTpoJuToB. 3akoHbl Dapanes 1 https://m.edsoo.ru/7f41bf72
TUISL DIICKTPOJIN3A
bubmuoreka [JOK
141 DneKkTpuyeckuil Tok B razax. [lmazma 1 https://m.eds00.ru/7f41bf72
DNeKTPUYECKHIA TOK B BaKyyMe. Bubnmorexa IIOK
142 BakyyMHbIe TPHOOpHI 1 https://m.edsoo.ru/7f41bf72
143 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX 1 bubnuorexa [IOK
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bu6mmoreka [IOK
144 TTonrynpoBo muKoBbIe MPHOOPHI 1 https://m.eds00.ru/741bf72
bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72
"3HaKoMCTBO ¢ U POBOIL 1abopaTopuei 1o

145 ¢uzuke. [Ipumeps! usmMepeHnus GU3NUEeCKUx 1
BEJIMYUH ITPH MTOMOTIN KOMITBIOTEPHBIX
TaTYAKOB"

"N3ydyeHrne HEpaBHOMEPHOIO JABUKEHHUS C bubnuorexa [JOK

146 LEIBIO ONPEIEIEHIS] MTHOBEHHOM 1 https://m.edso0.ru/7f41bf72
ckopoctH"

"UccnenoBanue 3aBUCUMOCTH ITYTH OT bu6mmoreka [JOK

147 BpEMEHU MPU PABHOYCKOPEHHOM 1 https://m.edsoo.ru/7f41bf72
JBUKECHUU"

148 "N3ydyeHne IBUKEHUS Tela, OPOIIEHHOTO 1 ]hStI;I;iSJ.I/I;Ir(T)]T:;:Z ;I::/Iiféubf?z
TOPU30HTAJIBHO" e '
"HccnenoBanue 3aBUCUMOCTH TEPHOJIA bu6mmoreka [JOK

149 oOpareHnss KOHHYECKOro MasTHUKA OT €T0 1 https://m.edsoo.ru/7f41bf72
napameTpoB"

"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH bubnuorexa [IOK
150 BPEMEHH JIBHKEHUS OpyCKa 110 HAKJIOHHOM 1 https://m.edsoo.ru/7f41bf72

TIJIOCKOCTH Ha 3aIaHHOC paCCTOAHUC OT CTO
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maccer"

"N3y4ueHue IBUKEHUS CUCTEMBI TET,

bu6mmoreka [IOK

151 CBSI3aHHBIX HUTBIO, IIEPEKUHYTOH Yepe3 1 https://m.edsoo.ru/7f41bf72
né€rkuit 610K"
"U3ydeHune ABMKEHUS TPy3a Ha Bally C bubmorexa [IOK
152 Tpermem” 1 https://m.edsoo.ru/7f41bf72
153 "UccrenoBanue yCIOBUI PaBHOBECHS ! bubmorexa [IOK
TBEPIIOTO TeJTa, IMEIOIIEro OCh BPAIIEHHS" https://m.edsoo.ru/7f41bf72
154 "U3MepeHne KMHETHYECKON SHEPIHUU TENa 1 bubmoreka [IOK
10 TOPMO3HOMY TTyTH" https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
155 "lIpoBepka ypaBHEHHs COCTOSHUA" 1 https://m.eds00.ru/741bf72
156 "UccaenoBaHye MpoLecca OCThIBAHUS 1 bubmiorexa LHOK
Bewecrsa” https://m.edsoo.ru/7f41bf72
"U3mepenune abCOMOTHON BIAXXKHOCTH bubmuoreka [JOK
157 BO3JlyXa M OlLIEHKa Macchl apoB B 1 https://m.edsoo.ru/7f41bf72
noMereHun".
"Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB bu6mmoreka [JOK
158 (HanpsHKEHUS) TPHU TTOCIICI0OBATESILHOM 1 https://m.edsoo.ru/7f41bf72
COCJIMHEHUH KOHJIEHCATOPOB"
159 "HccnetoBaHe 3aBUCUMOCTH CHJIBI TOKA OT 1 bubmuorexa IIOK
HaTPSKEHNS /TS TAMITBI HAKaTHBAHT" https://m.edsoo.ru/7f41bf72
160 "CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH 1 bubnuorexa [IOK
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mroma"

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

O0001IeHHE U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka.

161 Junamuka.CraTika.3aKOHbI COXpaHEHUS B 1
MexaHuke'".
O060061eHre u cucTeMaTu3alus 3HaHu| 1o
162 Teme "OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOM 1
teopuu. TepmoarHamuka"
O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
163 Teme "DiekTpudeckoe noJjie. [locTosTHHbII 1
AIEKTPUYECKUN TOK"
164 Hrorosoe nmoBTopenue 3a kype 10 kmacca 1
165 Hrorosoe nmoBTropenue 3a kype 10 kmacca 1
166 Hrorosoe nmoBTopenue 3a kype 10 kmacca 1
167 Hrorosoe nmoBropenue 3a kype 10 kmacca 1
168 Hrorosoe nmoBropenue 3a kype 10 kmacca 1
169 Hrorosoe nmoBropenue 3a kype 10 kmacca 1
170 Hrorosoe nmoBropenue 3a kype 10 kmacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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11 KVIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Ne T
eMa ypoka
n/n yp K
OHTPOJIbHBIE
Bcero P
padoThbI
BsanMonelicTBie OCTOSIHHBIX MAarduToOB U bu6mmoreka [{OK
1 MIPOBOIHUKOB ¢ TOKOM. MaruHuTHOE TIOJIE. 1 https://m.edsoo.ru/7f41c97c
I'unoreza Ammnepa
Bekrop marautHON mHAyKuMu. [IpuHmn bubnuoreka [JOK
2 CYNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnun 1 https://m.edso0.ru/7f41c97c
MarHUTHON WHIYKITUU
3 MarsuTHOE 110JI€ IIPOBOTHHKA C TOKOM. 1 bubmoreka LOK
Ormbit Dpetena https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4 Cuna Amriepa, e€ HarpaB/ICHUE U MOJYJIb 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
5 Peurenne 3anau 1 https://m.edsoo.ru/7f41c97c
6 ITpuMenenue 3akoHa AMmepa. 1 bu6morexa [HOK
DIeKTPOU3MEPUTETBHbIE TIPHGOPEI https://m.edso0.ru/7f41c97c
Cuna JlopeHua, €€ HanpaBJI€HUE U MOYJIb. bu6mmoreka [JOK
7 JIBrKeHME 3apsHKEHHON 4acTULBI B 1 https://m.edsoo.ru/7f41c97c
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemenne 3agau 1 bu6mmoreka [JOK
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bu6mmoreka [{OK
9 Pabora cuiel Jlopenia https://m.edsoo.ru/741c97¢
bubmmoreka [{OK
10 Pemenue 3an1a4 https://m.edsoo.ru/7f41c97¢
1 MaruuTHoE ToJie B BEIIEeCTBE. bu6mmoreka [IOK
deppoMarHeTuKH, rnapa- 1 InaMarHeTUKu https://m.edso0.ru/7f41c97c
12 OCHOBHBIE CBOMCTBA (peppOMArHETHKOB. brbmotexa LIOK
TIpuMerenrte (heppoMarHeTHKOB https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
13 Pemenue 3agau mo reme "MaruutHoe moJe" https://m.edso0.ru/7f41c97¢
bu6moreka [IOK
14 Pemenue 3agau no reme "MarautHoe nose" https://m.edso0.ru/7f41c97¢
15 SIBrIeHME AIEKTPOMArHUTHOM UHAYKIIUH. brbmmotexa LIOK
TT0TOK BEKTOpA MATHHTHOH HHIYKIIHH https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
16 SAC uHnykuun https://m.edsoo.ru/7f41c97c
17 3aKOH 3JIEKTPOMATHUTHON WHIYKI[MH brbmiorexa [IOK
Dapaes https://m.edsoo.ru/7f41c97c
18 Buxpesoe anekrpuueckoe noiie. Toku @yko bubnuorexa [IOK
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O/1C uHAYKIMU B IBUOKYILIUXCS

bu6mmoreka [{OK

19 HPOBOMHIKAX https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK

20 Pemenne 3amau https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK

21 [TpaBuso Jlenima https://m.edsoo.ru/7f41c97c
NupykTtuBHOCTH. Karynika MHIYKTUBHOCTH B brbmiorexa LIOK

22 LeTH TOCTOSIHHOT TOKa https://m.edsoo.ru/7f41c97c
SBnenne camounaykiuu. IJ1C Bubmaotexa LIOK

23 caMOUHAYKIHH https://m.edsoo0.ru/7f41c97c
24 DHeprus MarHUTHOTO TIOJIS KaTYIIKH C Bubmorexa IIOK

TOKOM. DIIEKTPOMATHHTHOE HOJe https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK

25 Pemenne 3amau https://m.edsoo.ru/7f41c97c
O060011IeHNEe U CUCTEMATHU3aIMs 3HAHUH 110 bubnnorexa LIOK

26 Teme "DeKTpoHaMHK" https://m.edsoo.ru/7f41c97¢c
Pemenue 3agau. KontponpHas pabota mo bubmiorexa HOK

27 Tene "IeKTpoHAMIIKa" 0,5 https://m.edsoo.ru/7f41c97c
98 KonebarenbHas cucrema. CBOOOIHEIC bu6mmoreka [JOK

KoJIeOaHMUSI. FapMOHI/I‘-ICCKI/Ie KoJIeOaHHS
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Kunemaruueckoe u JUHaAMHUYCCKOC OITMCAaHUEC

bu6mmoreka [{OK

29 :
T —— https://m.edsoo.ru/7f41c97c
DHepreruyeckoe onvcanue. BeiBox bubnuorexa [JOK
30 JTUHAMHAYECKOTO OIMCAHUs TAPMOHUYECKHUX https://m.edsoo.ru/7f41c97c
KOJIeOaHUW U3 UX SHEPreTUICCKOTO U
KHHEMAaTHYECKOTO OMHUCAHUS
bu6moreka [IOK
31 AMIUTHTY/A 1 (a3a KosebaHuid https://m.edsoo.ru/7f41c97¢
[lepuon u yactora kosiebanuii. [lepros bubnuoreka [JOK
MAaJIBIX CBOOOIHBIX KOJIEOAaHUI https://m.edsoo.ru/7f41c97¢c
32 MaTreMaTudeckoro mastHuka. [lepuos
CBOOOTHBIX KOJIEOAaHUH TTPY)KUHHOTO
MasiTHUKA
33 3aryxaroye Kone6anus. BeiHykIeHHbIE bubmorexa IOK
KoTe6amTIs. Pe30HANC https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
34 ABTOKOIICOaHHS https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
35 Pemenne 3ana4 https://m.edsoo.ru/7f41c97c
Mexanudeckue KoJIe6aHus B My3bIKaJTbHBIX Brbmmotexa LIOK
36 HHCTPyYMEHTAX https://m.edsoo.ru/7f41c97c
37 O06o01IeHre U cuCTeMaTH3aIs 3HaHUH 110 bubmuoreka [JOK
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teMme "Mexanunueckue KoJjicoanus"

https://m.edsoo.ru/7f41c97c

DNEKTPOMAarHUTHBIE KOJICOAHHUS.

bu6mmoreka [{OK

38 :
Kone6aTenbHEIiH KOHTYD https://m.edso0.ru/7f41c97c
®opmyna Tomcona. CBsi3b aMILTUTY b bubnuoteka [JOK

39 3apsijia KOHJIEHCATOpa C aMIUTUTYAON CHITBI https://m.edsoo.ru/7f41c97c
TOKa B K0Jie0aTeIbHOM KOHTYpe

40 3aKOH COXPAHEHHUS DHEPTUH B HIEATHHOM bubmoreka [IOK
KOTeGATETHHOM KOHTYpE https://m.edso0.ru/7f41c97c
3aTyxaromnue IeKTPOMarHuTHbIE KOJIeOaHumsl. bubnuorexa [JOK

41 BrIHYX/1I€HHBIE 2IEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41c97c
KoJieOaHus

42 [TepemMeHHBII TOK. Pe3ucTop U KOHAEHCATOD B bubmiorexa LHOK
IeTIH TIepeMEHHOTO TOKa https://m.edsoo.ru/7f41c97c

43 Karynika MHIYKTHBHOCTH B LEIU bub6mmoreka [IOK
TepeMEeHHOT0 TOKa https://m.edsoo.ru/7f41c97c

44 3axon Oma 1711 DIEKTPUIECKOM LEeNu bub6mmoreka [IOK
TepeMEHHOT0 TOKa https://m.edsoo.ru/7f41c97c
Mo1tHOCTh NEPEMEHHOTO TOKA. bu6mmoreka [JOK

45 AMIUTMTYIHOE U ICUCTBYIOIIEE 3HAUCHUE https://m.edsoo.ru/7f41c97¢c
CHWJIBI TOKA U HATIPSHKEHUS

bu6mmoreka [JOK
46 Pe3oHaHC B 3neKTpUYecKO Lenu

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK
47 Pemrenne 3anaq https://m.eds00.ru/7f41c97c
Wneansubrif Tpanchopmatop. [Iponssoactso, bubnuorexa [JOK
48 nepeaayda u nmoTpedaeHue AeKTPUIECKON https://m.edsoo.ru/7f41c97c
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE bubnuotexa [JOK
49 aneKTpodHeprun. KyapTypa uCroap30BaHust https://m.edsoo.ru/7f41c97c
JIEKTPOIHEPTHH B MMOBCEAHEBHON YKU3HU
bu6moreka [IOK
50 Pemenne 3ayaq https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
51 Pemrenne 3anau https://m.edsoo.ru/7f41c97c
52 OGo0IIeHNe U CUCTEMATH3AllUs 3HAHUH 10 brbmotexa LIOK
TeMe "DNeKTPOMArHUTHBIE KONeOaHHs" https://m.edsoo.ru/7f41c97c
53 MexaHUUYeCKHE BOJIHEL. XapaKTepHCTHKH bubnmorexa IOK
MEXAHIUIECKIX BOJIH https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
54 CBolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
55 3BYK. XapaKTepPHCTHKH 3ByKa https://m.edsoo.ru/7f41c97c
56 Undpassyk u ynsrpassyk. [llymosoe brbmiorexa [IOK

3arpsA3HCHUC Oprxcanmeﬁ CpCabl

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK

57 Pemenne 3ayaq https://m.edsoo.ru/741c97¢
DJIEKTPOMArHUTHEIE BOJIHBL. M3iTydenue bubnmorexa LHOK

58 AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
DHeprus >IEKTPOMarHUTHBIX BOJH. CBOlCTBa bubsmorexa LIOK

59 AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
[[Ixana 3MeKTPOMAarHUTHBIX BOJIH. bubnuotexa [JOK

60 [TpumMeHeHwe AIeKTPOMarHUTHBIX BOJIH B https://m.edsoo.ru/7f41c97c
TEXHUKE U OBITY
[TpuHIUIIBI PaANOCBA3U U TEIEBUACHUS. bu6mmoreka [IOK

61 Pannonokarus. DneKTpoMarHuTHOE https://m.edsoo.ru/7f41c97¢c
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
Pemenue 3a1au. KonTponsHas paboTa mo brbmotexa LIOK

62 teme "Koie6anms 1 BoIHe!" 0,5 https://m.edsoo.ru/7f41c97c
Caer. 3aK0H NPAMOJIMHENHOTO bubnmorexa IOK

63 PACTIPOCTPAHEHHs CBETA https://m.edsoo.ru/7f41c97c

64 Penienue 3a1a4 Ha NpUMEHEHUE 3aKOHA Bubmorexa [IOK
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa https://m.edsoo.ru/7f41c97c
Orpaxenue cBera. [LI0cKoe 3epKao. Bubnmorexa [IOK

65 CpepHueckoe 3epKaiio https://m.edsoo.ru/7f41c97c
[Ipenomnenue cBera. AGCOMIOTHBIN U bubnmoreka [JOK

66 OTHOCHTEJIbHBIN NOKA3aTeNb IPEIOMIICHHUS. https://m.edsoo.ru/7f41c97c

Ilonnoe BHYTPCHHCC OTPAXKCHUC.
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[IpenenbHbIN yroj NOJHOTO BHYTPEHHETO
OTPAKEHUS

Pemenne 3aaa4 Ha IPUMCHCHHEC 3aKOHOB

bu6mmoreka [IOK

67 :
OTPaKEHHs 1 TIPETOMITCHHS CBETA https://m.edsoo.ru/7f41c97c
68 Xon nyudeit B mpusMe. Jlucnepcus cBera. bubsmorexa LIOK
CnoxHbli cocTaB Oemoro ceera. Llper https://m.eds00.ru/741c97c
59 JIunser. @OKyCHOE PACCTOSHUE M ONITUYECKAs! brbmotexa LIOK
R — https://m.edsoo.ru/7f41c97c
[TocTpoeHue n300paKeHH B JIMH3AX U HX brbmotexa LIOK
70 A — https://m.edsoo.ru/7f41c97c
Pemenue 3aga4 Ha mocTpoeHue bu6moreka [IOK
71 M300paxKeHmil, MOIy4aeMbIX C IIOMOIIIBIO https://m.edsoo.ru/7f41c97c
JINH3
bu6mmoreka [JOK
72 I'na3 kak onrTnueckast cuctreMa https://m_edsoo_ru/7f41097c
Pemenue 3anau. IIpenens IpUMEHUMOCTH Bubmmoreka [IOK
73 TeOMETPHUCCKOH ONITHKH https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
74 CKOpOCTb CBETa M METOJIBI €€ M3MEPEHUS https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
75 Hucnepcus ceera https://m.edsoo.ru/7f41c97c
76 WnTepdepeniys ceera bubnuorexa [IOK
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KorepeHTHbIE UCTOYHUKH. Y CIIOBUS

bu6mmoreka [{OK

77 ;
HAGOZICHHA MAKCHMYMOB H MEHHMYMOB https://m.edso0.ru/7f41c97c
bubmmoreka [{OK
78 Pemenue 3amau https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
79 [Ipumenenne natephepeHIun https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
80 Judpakuus cBeta https://m.edsoo.ru/7f41c97c
81 JudpakiyonHas pemeérka. Y cioBue bubmmorexa LOK
HABTEO/ICHAS TIABHBIX MAKCHMYMOB https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
82 Pemenne 3amau https://m.edsoo.ru/7f41c97c
83 [TonepeyHOCTh CBETOBBIX BOJIH. Bubmrorexa LIOK
TonspH3anys ceeta https://m.edso0.ru/7f41c97c
bubnuoreka [JOK
84 Pemenue 3amau https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
85 CBeTOBBIE SBJICHUS B IPUPOJIE https://m.edsoo.ru/7f41c97c
86 O06o0meHre U cucTeMaTru3alis 3HaH|H 110 bubmuoreka [JOK

teme "OnTuka"
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Pemenue 3anau. KontposbHas padora 1o

bu6mmoreka [{OK

87 0,5 -
Teme «ONTHKA https://m.edsoo.ru/7f41c97c
['panuIbl MPUMEHUMOCTH KJIACCUYECKOM bubnuorexa [JOK

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U https://m.edsoo.ru/7f41c97c
TIPUHIIAT OTHOCUTEIIEHOCTH

89 [TocTynaTel cenuaabHON TEOPUH brbnmorexa LIOK
OTHOCHTETEHOCTH https://m.edsoo.ru/7f41c97c
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI. bubnuorexa [JOK
[IpeobpazoBanus Jlopenna. Ycmosue https://m.edso0.ru/7f41c97c

90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHU U
COKpAIIEHUE JITTUHBI

o1 DHEpPrus U UMITYIIbC PEIATUBUCTCKON bubnmorexa IOK
YACTHIE https://m.edsoo.ru/7f41c97c

92 CBs3b Macchl ¢ SHEPrUei U UMITYJIBCOM bubnmorexa IOK
PENATUBUCTCKON YaCTULIBI. DHEPT s MOKOS hitps://m.edso0.ru/7141c97c

bubmuoreka [JOK
93 PaBHOBecHOE TemiIoBoe H3JIYYCHHUC https://m'edsoo'ru/7f4lcg7c
bu6mmoreka [JOK
94 3axoH cMemenus Buna https://m.edsoo.ru/7f41c97c
95 I'mnore3a M. Ilnanka o kBanTax. ®OTOHBI bubnuoreka [JOK
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bu6mmoreka [{OK
96 OHeprust ¥ MITyIIbC (oToHa https://m.edsoo.ru/741c97¢
o7 dotorddexr. Onbithl A. I'. CTonerosa. bubmorexa LIOK
3axomsr hotorbdexta https://m.edsoo.ru/7f41c97c
a8 YpaBHeHune DitHimTelHa 118 GoTodddexTa. brbmorexa HOK
"Kpackas rparmma” hotodbdexta https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
99 Hasnenne cera. OnwiTe [1. H. Jlebenera https://m.eds00.ru/7f41c97¢
bu6moreka [IOK
100 BonHoBBIE CBOHCTBA 4aCTHII https://m.edsoo.ru/7f41c97¢
Bounnsl ne bpoitns. JlmuHa BosiHbl ne bpoins bu6moreka [IOK
101 U pa3Mepbl 00JIaCTH JIOKATU3aluu https://m.edsoo.ru/7f41c97c
JBYDKYIIEHCS YacTUIIBI
bu6mmoreka [JOK
102 KopryckynpHOo-BoIHOBO# Jyann3m https://m.eds00.ru/7f41c97c
bubmuoreka [JOK
103 Aubpakuus 5IeKTPOHOB Ha KPHCTaIax https://m.eds00.ru/7f41c97c
Crennuka u3smMepeHuit B MUKPOMUDPE. bubnmoreka [JOK
104 CooTHolIEHNST HEONPEAECIEHHOCTEN https://m.edsoo.ru/7f41c97c
I'eiizenOepra
105 Pemenue rpaduyeckux 3anau bubnuorexa [IOK
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bu6mmoreka [{OK
106 Pemenue pacuérHpIxX 3a1a4 https://m.edsoo.ru/741c97¢
Pemenue 3agau. Kontposnbhas pabora mo bubnuoteka [JOK
107 temaMm: "OcnoBel CTO", "KopnyckyisipHo- 0,5 https://m.edsoo.ru/7f41c97c
BOJIHOBOH ayaynn3m"
108 OMNBITHI 110 UCCIIET0BAHMIO CTPOEHHS aTOMA. Bubmmoreka [OK
Tnanerapuas Moxers atoma Pesepdopra https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
109 Hoctynarer bopa https://m.edsoo.ru/7f41c97c
110 Busl criektpoB. CHEKTp YpoBHE SHEprun bubnmorexa LIOK
ATOMA BOJIOPOZIA https://m.edsoo.ru/7f41c97c
CIIOHTaHHOE M BHIHYXK/JICHHOE U3JTydEHHE bubmorexa IOK
111 https://m.edsoo.ru/7f41c97c
cBeTa
bu6mmoreka [JOK
112 Jlasep https://m.edsoo.ru/7f41c97¢
Hyxnonnas monens siapa ['eiizenOepra- bu6mmoreka [JOK
113 MBaneHnko. 3apsg 1 MacCOBOE YKCIIO sapa. https://m.edsoo.ru/7f41c97¢c
H3otonsl. PainoakTMBHOCTH
3aKOH pasinOaKTUBHOTIO pacnana. CBolcTBa bubnuoreka [IOK
114 HMOHU3HUPYIOLIETO U3JIydeHUs. BiusHue https://m.edsoo.ru/7f41c97c

PagMOaKTUBHOCTH HA KUBBIE OPraHU3MBI.
Jo3umerpus



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

79

DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie
cwibl. Jledext maccel sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoOremsr

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

115 YIPABIISIEMOTO TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCIEKThI Pa3BUTHUSI SACPHON
SHEPTEeTUKHU
MeTo1bl perucTpanuu U UCciaea0BaHUs bubnuorexa [JOK
3JIEMEHTapHbIX YacThll. OyH/1aMEeHTAIbHbBIC https://m.edsoo.ru/7f41c97c

116 B3aMMOJENCTBHS. baproHbl, ME30HBI 1
nenrtonsl. [IpencraBnenue o CtangapTHOM
Mojienu. KBapk-riirooHHast MOJIETTh apOHOB
®wusuka 3a npenenaMmu CTaHIAPTHOW MOJIETIH. bu6moreka [IOK

117 Témnas matepust U TEMHas SHEPIHsL. https://m.edsoo.ru/7f41c97c
EnuncTBO (hm3mueckoit KapTHHBI MUpa

118 Dranbl pa3BUTHS ACTPOHOMHUU. 3HAUECHHE Et?rij?/P/I;T:cIi(si C%Ir(jlléf4lc97c
aCTPOHOMHHU S :
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS bubmuoreka [JOK

119 00BSICHEHUS TPUPOIHI KOCMHYECKHIX https://m.edsoo.ru/7f41c97c
00BEKTOB. MeTobl aCTPOHOMUYECKUX
HUCCIIEI0OBAHUMI
CoBpeMeHHbIE ONTUYECKHIE TEJIECKOTIHI, bubnuoreka [JOK

120 paanoTeNeCKOIbl, BHEATMOChEpHas https://m.edsoo.ru/7f41c97c
aCTPOHOMHUS

121 BI/I,Z[ 3B€3HOrO Heba. Co3Be3aus, sipKue ]r?tI;I:sJ'I/I;I;T::j(si)c])lr?/Iif41c97c
3BE3/IbI, TUTAHETHI, UX BUJUMOE IBUKCHHE T '

122 Conneunas cucrema. Connne. CorHeuHas bu6mmoreka [JOK
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AKTHUBHOCTD. HCTO‘IHI/IK I—)HepFI/II/I COJIHIIa n
3BE3]

https://m.edsoo.ru/7f41c97c

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHKHU.

bu6mmoreka [IOK

123 Jnarpamma "crekTpanbHbIA KJIacc — https://m.edsoo.ru/7f41c97c

CBETUMOCTB"
bubmmoreka [{OK

124 3Be3/1bl ITIaBHOM IOCIIEA0BATENBHOCTH https://m.edso00.ru/7f41c97¢
Bnyrpennee ctpoenune 38€31. COBpeMEHHBIE bubnuoreka [JOK

195 MPEACTABIECHUS O MPOUCXOKICHUN U https://m.edsoo.ru/7f41c97c
sBosrortui CoJtHIIa ¥ 3BE3/1. DTarbl )KU3HU
3BE3]

126 Mneunstiii [Tyts — nama anakruka. THIIbL bubmorexa [IOK
rajlakTuk. YEpHbIe IBIPBI B Apax ralakTHK https://m.edso0.ru/741c97c
Bcenennas. Paciunpenne BeenenHnolt. 3akoH bubnuoreka [JOK

127 Xab06ma. Teopust bombioro B3phiBa. https://m.edsoo.ru/7f41c97c
PenukroBoe nziyueHue

128 MaciuraGHas cTpykTypa Beenennoi. bubmuorexa IIOK
MeTaranaKTika https://m.edsoo.ru/7f41c97c
Hepeménnbie mpo06ieMbl aCTpOHOMUH. bubnuoreka [JOK

129 Kontponsnas paborta no teme «OCHOBBI 0,5 https://m.edsoo.ru/7f41c97c
ACTPOHOMUI»

130 "UccnenoBanue JEHCTBHS MTOCTOSHHOTO bubmuorexa IIOK
MarHHTa Ha PaMKy ¢ TOKOM" https://m.edsoo.ru/7f41c97c

131 "OnpeneneHrue MarHUTHOM MHAYKIIUU Ha bubnuorexa [IOK
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OCHOBE U3MEpeHMsI cuiibl Amnepa”

https://m.edsoo.ru/7f41c97c

"UccnenoBanue sSBICHUS SJICKTPOMArHUTHOM

bu6mmoreka [{OK

132 :
Wy https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
133 "HccnemoBanue sBICHUS CAMOUHIYKIHH" https://m.eds00.ru/7f41c97¢
134 "U3MepeHue IepHojia CBOOOIHBIX KOJIeOaH i Bubmmoreka [IOK
HUTSIHOTO 7 TIPY/KHHHOTO MASTHAKOB" https://m.edsoo.ru/7f41c97c
135 "TIpeo6pa3zoBaHue SHEPTHU B PYKUHHOM brbmotexa LIOK
MASTHIKE" https://m.edsoo.ru/7f41c97c
"HccnenoBanue NepeMEHHOIO TOKa Yyepes bubnuorexa [JOK
136 MOCJIEIOBATEILHO COEINHEHHBIE https://m.edsoo.ru/7f41c97¢c
KOHIEHCATOP, KaTyIIKy U Pe3ucTop"
bu6mmoreka [JOK
137 "H3y4enne napamMeTpoB 3BYKOBOH BOJIHEI" https://m.edsoo.ru/7f41c97¢
138 "TlonydeHue U300pakeHUs B CHCTEME U3 bubnmorexa IOK
IIOCKOTO 3epKaa i THH3b" https://m.edsoo.ru/7f41c97c
139 "Usmepenue (pOKyCHOTO pacCTOSHUS Bubsmorexa IIOK
paccenBaromuX JH3" https://m.edsoo.ru/7f41c97c
140 "Ha6monenne nudpakiunu, HHTEpHEPEHIIN brbmiorexa [IOK
W TONSpU3AIIY cBeTa” https://m.edsoo.ru/7f41c97c
141 "OnpeneneHue NMITYJIbCa U SHEPTUH bubnuorexa [IOK
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PENATUBUCTCKUX YacTull (1o GoTtorpadusim
TPEKOB 3apsKEHHBIX YaCTUL B MArHUTHOM
nose)"

https://m.edsoo.ru/7f41c97c

142

"HccnmeqoBanne 3aBUCUMOCTH CHJIBI TOKA
4Yepe3 CBETOUO]T OT HAMPsHKEHUS "

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

143

"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOTO BOJIOPO/a U U3MEPEHUE
nocrosiHHOM Punbepra"

bu6moteka [IOK
https://m.edsoo.ru/7f41c97c

144

"UccnenoBanue paauoakTUBHOTO (OHA C
HCIMOJIb30BAHUEM JO3UMETpaA"

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

145

"HabOmaroneuus 38€31H0T0 HeOaA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIBIOTEPHBIX TPUIIOKEHUHN IS
OTIpeIeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3pe3ausi CeBEpHOTo MOIyIIapusi U IPKUe
3BE316I"

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

146

O0o001enye U cucreMaru3anys 3HaHui. Poin
(bM3UKH M ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAJIbHOM M 3THYECKON
chepax IesaTeIbHOCTH YEIOBEKa

147

O06o06u1ieHue u cuctemaru3anus 3HaHui. Poip
U MecTo (PU3MKH U aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

148

Htoropas KOHTPOJIbHasA pa60Ta.
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O0001IeHHE U CUCTEMATU3ALMS 3HAHUM 110

149 " "
teMme "KunemaTtuka

150 O00061IeHEe ¥ CHCTEMAaTH3aLKs 3HAHUH 110
teMe "Kunemartuka"

151 O06o001Ienye ¥ cucTeMaTu3ays 3HAHUH 110
teme "JluHamuka"

152 O06o001Ienye ¥ cucTeMaTu3ays 3HAHUH 110
teme "CTraTuka TBepIoro tena"

153 O0001Ienye ¥ cucTeMaTH3ays 3HAHUH 110
TeMe "3aKOHBI COXpPAHEHHUs B MEXaHUKE"
O0o001enye ¥ cucTeMaTH3ays 3HAHUH 110

154 teMe "OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM
Teopun"

155 O0o001Ienre ¥ cucTeMaTH3alys 3HAHWH 110
teme "Tepmonunamuka. TennoBeie MaliMHb"
O0001Ienre ¥ cucTeEMaTH3aIMs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBbIe Iepexoab"

157 O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
TeMe "Dnekrpuyeckoe nosie"

158 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
teme "TloCTOSTHHBIN ANeKTpUUECKUN TOK"

159 O0o001IeHNE B CHCTEMAaTH3alMs 3HAHUH 110
Tteme "ToKHM B pa3InuHbIX cpenax”

160 O0o00IIcHNE ¥ CHCTEMAaTH3aLMs 3HAaHUH 110

teMme "MaruutHoe noJe"
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161 Hrorosoe nmoBropenue 3a kype 11 kmacca 1
162 Hrorosoe nmoBropenue 3a kype 11 kmacca 1
163 Hrorosoe moBTopenue 3a kype 11 kmacca 1
164 Hrorosoe moBTopenue 3a kype 11 kmacca 1
165 Hrorosoe moBTopenue 3a kype 11 kmacca 1
166 Hrorosoe noBropenue 3a kypc 11 knacca 1
167 Hrorosoe noBropenue 3a kypc 11 knacca 1
168 Hrorosoe noropenue 3a kypc 11 knacca 1
169 Hrorosoe moBTopenue 3a kypc 11 kiacca 1
170 Hrorosoe nmoBropenue 3a kype 11 kmacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 35
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* "®Ousuka.10 knacc" Yrinyonenusit ypoens / Kacesnos B.A., OGmiectBo ¢
OTPAaHUYEHHON OTBETCTBEHHOCTHIO «JPODA»

* "®uzuka.l1 knacc" Yriy6nennsiii yposensb / Kacbanos B.A., OGuiecTBo ¢

OTPaHUYEHHON OTBETCTBEHHOCTHIO «/J[PODA»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

PeiMkeBuu A.IT ®dusuka. 3amaunuk 10 -11 xkmace - Jpoda
1O.C.Kynepureitn @usnka. OnopHbele KOHCIEKTHI U 11U} depeHITMpOBaHHbIE

3a1aun - «CeHTIOPH»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

Bupryanbnas mkona Kupumia u Medoaus - (KuM)

VYpoxku ¢pusuku: 10 kimacce, 11 kmacc OO0 «Kupuin u Medoanii»

OtkpeoiTas pusuka - (OD) OO0 «DPU3UKOH»

Harnsnnas ¢usuka - (H®) BI] Kommneke
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