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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YypoBHE cpeAHero oOuero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOHM o0Opa3oBaTenbHOU Mporpammel, mnpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenoaaBaHus yueoHoro npeameta «duszuka» B 00pa3oBaTEIbHBIX OpraHU3aAIUsIX
Poccuiickoit ~ depeparuu,  peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YyUEHUs TEM U pa3/iesioB
y4eOHOT0 TpeaMeTa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3CH,
JOTUKK y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEM 00yyaroluxcs.
[Iporpamma 1o ¢u3uke naér NpeicTaBlI€HUE O LEJAX, COJACpPKAHMM, OOIIei
CTpaTeruy OOYy4YCHMs, BOCIUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CpPEICTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YPOBHE.

N3yuenue kypca ¢Gu3MKU YriiyOJIEHHOTO YPOBHSI IMO3BOJISIET PEATM30BATh
3a/1layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBJICHUST CBOMX HWHTEUIEKTYaJbHBIX W TBOPUYECKHX CIHOCOOHOCTEHW KasKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
OpraHu3aIusgax MpoQPecCUOHATBHOIO O00pa30BaHWSA IO Pa3IMYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mo (QusMke ONpENeNsioTCS IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH HA YPOBHE CPEIHETO 0OIIEeTro 00pa3oBaHUs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METO/IOJIOTHYECKON OCHOBOM [IJIsi pa3pabdOTKH TpeOOBaHUW K JUYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3ysibTaTaM OOy4YaloOlIUXCs, OCBOMBILIMX
mporpaMMmy 1o (¢GHU3UKE Ha YpPOBHE CpeIHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[IporpamMma no gpu3uKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3yJIbTaThI MO TO1aM O0yUYEHUS;

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

[Iporpamma 1o ¢u3ukKe HUMEEeT MNPUMEPHBIA XapakTep U MOXKET ObITh
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENCH U
MPEJOCTABISIET BO3MOXXHOCTH JJI1  pealiM3allid  Pa3lIMyHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTO IMpeJIMEeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3NKN — cucTeMooOpa3yomui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBJICHUM, M3ydyaeMbIX XUMHEH, OHOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUs] HOBBIX MaTEpPHAIOB C 3aJaHHBIMM CBOWCTBamu. M3ydeHue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUPOBAHUE YMEHHUN NMPUMEHSATh HAYYHBIM
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy kypca (hu3uku Ha ypoBHE cpeiHEro 00111ero o0pa3oBaHus MOJIOKEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKON, TaK U COBPEMEHHOMN (U3HKHU.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaracT HMCIOJb30BAHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesn npuknaonoin nanpasnennocmu. Kypc duszuku yrioy0iaEéHHOTO YpOBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS DJIEMEHTOB
CONlepKaHMS, TOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a TakkKe OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnue cofepkaHus IporpaMMsbl 10 (PU3HKE TOJKHO OBITh MOCTPOEHO HA
MPUHIUIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSTENIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JeHcTByonero ¢akropa yuyeOHoro mpouecca. st yriayOa€HHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJIFOYAIONIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crnocoba peanu3anuu (QU3NYECKOro NpakTUKyma. B mepBoM ciyyae
MpakTUKyM npoBoauTtcs aubo B koHe 10 u 11 knaccos, 1100 mociie mMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOMSITCSL B Mpoliecce u3ydeHus pazzena (temsl). [Ipu stom mox pabGotamu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBoi HHCTPYKIIMH.

B mporpamme 1o (Qusmke cucTeMa YYEHHYECKOTO OKCIEPHUMEHTA,
7a00paTOPHBIX pabOT M MPaKTUKyMa MpPEJCTaBlieHA CIWHBIM MepeuyHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OCHaIeHUs KaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHUE OOYYaIONUMUCS YMCHHUSAMHU TPOBOJUTH TMPSMBIE M KOCBCHHBIC
MU3MEpPEHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (M3MUECKMX BEJIWYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK W3 OJHOrO paszfena Kypca, Tak U
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHUYCCKOMY OOECIICUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (GU3HKKA MOKHO OBITh HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B Iporpamme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHUU C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlabopatopHoe 00oOpyJoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOMKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE WX MHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (U3MKKU Uil pPa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE MPEACTaBIICHUIM 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkenue 3TUX Lienied oOecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUECKUE 3HAHUS I O0BICHEHHUS
duznuecknx SBICHUA B TPHUPOAC M I MPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MoneIH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3a]ad
MHXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbBHOIO IUIAHWPOBAHUS U IMPOBEICHHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaluW3a M UHTepHpeTanuu uHOOpMaluH,
OIpEJENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yibTaTa;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamme 1o (Qu3MKe TNepedeHb JTa0OpaTOPHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JTaO0OPAaTOPHBIX pabOT W OMBITOB C YYETOM WHAMBUAYATHHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTEIIbHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATYUKOBBIC CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEeIo, HiAcanbHAs >KUIAKOCTh, WJICATbHBIA Ta3, TOYCUHBIM
3apsn). ['unoresa. ®u3ndeckuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. Du3nyecKas
TEOpHUs.

Ponb u mecTto Quszuku B GOpMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa W HaNpsHKEHUS B LENU TMOCTOSHHOTO TOKa MPH
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €r0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpPOCTb (CpefHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKH OT BPEMEHHU U M X
rpauKH.

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY)KHOCTHU. YTJoBas M JIMHEWHas CKOpocTh. Ilepmon u yacrora oOpaiiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAOB, LENHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMWXKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus npu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

WN3yuenue nBwKeHHs Tena, OpOIIEHHOrO0 Topu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEpHOJia OOpalleHUs] KOHUYECKOIO0 MasTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akon HproToHa 111 MatepuaaibHONU TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoil IMHPOTHL. JIBUKEHHUE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapounuent tpenus. Cuna CONpOTUBICHUS TpPHU ABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€N B MHEPIMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPHJIOKEHHBIX K Ty CUl C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHII MPU ABUKEHUHU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBHCUMOCTH BpPEMEHM JBMKEHUS Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuMocTH Fpp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtynmatenpbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue yclOBHI paBHOBECHUS TBEPAOrO TeNa, HUMEIOIIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTEPUAIbHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbL. [lOTEHIIManbHAs >SHEpPrus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHUSI MEXAaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM [ HUACATBbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOLIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmMuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETUYECKOW SHEPTUH TEJA [0 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbiTHOE oOocHOBaHue. Jluddys3us. bpoyHoBckoe nBmxkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temnepatryp Llenbcus.

Mojenb uaeanbHOrO ra3a B MOJIEKYISIPHO-KMHETUYECKON TEOPHUU: YACTHUIIBI
raza ABWKYTCS XaOTHYECKHU U HE B3AUMOJECUCTBYIOT APYT C JPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B

ujealbHOM Ta3e ¢ TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MeXIy JaBJI€HUEM U CPEeAHEM  KUHETUYECKOW DHEprueu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UCATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOM SHEPTUei MOCTYNAaTeIbHOTO TETJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPaKmMuKym.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO pPAaBHOBECUS IIpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yenune n30X0pHOro mnpoiecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJAUHAMHUYECKON CHUCTEMbl KaK CpEJIHHE 3HAYCHHUSI BEJIUYUH, OMHCHIBAIOIINX
€€ COCTOSTHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMa YpPaBHEHHM:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnueckue u HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHWUs]  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIMJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo Ttemnotel. Temno€MkocTh Tena. YIenpHas W MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIoTa CrOpaHus
TorinBa. Pacy€r KonuyecTBa TEmJIOTHI TpH  Terwionepenaue. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3aKkOH TepMOAWMHAMUKHA. BHyTpeHHss »sHeprus. KoimdecTBo
TEIUIOTBI M paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eMHCTBEHHAs aguabara. AOCOIMIOTHAS TEMIIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs pupOaHBIX TPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenne KIIJI. [{ukn Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEp, AW3ENbHbIA W KapOIOpaTOpPHBIA [ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaeapHON TENIIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HMcmapeHue u kumeHue. Y jaenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanmu TBEpHOro tena. Pactsokenne u cxxatue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIUpeHUs Tel (Ha KAaYeCTBEHHOM YpPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME MPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKM, NHMAJIEKTPUKA U MOJYIPOBOJHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

HanpspbkéaHocts  anekTpudeckoro  mouist.  [IpoOHbid  3apsia. JIuaum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh INEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP mMOTEHLMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuunan snexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. [lone paBHOMEpPHO 3apsyKeHHOM
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamensHOE coenHEHNE KOHIEeHCATOpOoB. [locnenoBaTenpbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenune U u DJ1C €.

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuét pazBeTBIEHHBIX dnekTprueckux memnen. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKAa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIIOB MEXKIY IMOJIOCAMH HWCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS 71 JIAMIIbI
HaKaJMBaHUs.

YBenuueHue npejaesna u3MepeHus: amnepMerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHHUKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
temneparypbl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs AUCCOLMALUA.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/I,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsina OTHOBAJIEGHTHOTO UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETUUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETHUUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEpPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yrayonéHHoro ypoBHs B 10 kiacce
OCYILIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SABICHWE, HAay4HbIA (DaKT, rumnoresa, (uU3MUecKas BEIUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: peunieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napa6ona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKaloIIeW cpebl,
yTUIW3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIeCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (THPOCKOIN, BOAOMET U JPYrHe), JBUraTeslb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3e€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKuuu. [IpuHnun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJjie TPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nosne B Beuiectse. DeppoMarHeTUKH, apa- U THAMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nauHWMiA  WMHAYKOUM ~ MarHATHOTO  TOJISL  TOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMI MarHuTHON MHIYKIIMH TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIICBOT'O MPOBOHUKA, KATYIIKUA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs myyka 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[Tpunnun NeHCTBUS AIEKTPOU3MEPUTEITHLHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanne neicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SIBneHne AJIEKTpOMAarHUTHOM WHAYKIOMH. [loTOK BekTOpa MAarHUTHOM
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka MHIYKTMBHOCTM B LENH TOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECChl: WHAYKIIMOHHAs
1eYb, COJICHOU/, 3allIUTa OT AJEKTPU3ALUU TEJ MPHU JBHKECHUU B MATHUTHOM TOJIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

HccnenoBanne 3aBucumoct D/IC caMOMHAYKIMU OT CKOPOCTH MU3MEHEHHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

CoOopka MoJieny IEKTPOMAarHUTHOTO FeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXpPAaHCHHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTUYECKOTO OITMCAHMS.

AMmintyna u ¢asza kosiebanuii. CBsi3b aMIUTMTYbI KOJIEOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m dactora konebanuii. Ilepumom ManmbiX CBOOOMHBIX KOJICOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOaHHW TMPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6mronenne He3aBUCUMOCTH TIeproa MajbIX KojaeOaHui Tpy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOGaHUil TIpy3a HAa MAacCUBHOW TMPYXKUHE C IEJIbIO
dbopMUpOBaHUS MPEACTaBICHUN 00 HeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHEHUS SHEPTUH IIPHU KOJIEOAHUSIX Tpy3a Ha TIPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUH HUTAHOIO U MPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHU.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1e0aAHUAL.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUTUTYIBI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0OH COXpaHEHHS PHEPTUH B UACATHLHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue AJIEKTPOMArHUTHBIC KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa M HANpsDKEHUs TIPU Pa3IuyHON (opme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepenadya u moTpediieHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU MPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyXI€HHbIE CHHYCOUAAIbHBIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHe, MpeloMieHue, uHTepdepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOTHHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.

NccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHHUE,
MpeIoMIIeHHE, NoJisipu3anus, Tudpaxkuus, narepdepeHius.

OGHapyxeHue uH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUYCHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nyudeit B mpusme. ucnepcust cBera. CinoXHbIM cocTaB O€NoOro cBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

CobOuparome u pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOE
paccTossHHE M ONTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EpUUYEeCKOM JTUH3BI OT €€ TeOMETPUH M OTHOCHUTEIBHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
cOOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpPOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JyIa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noaHoro BHyTPEHHEro OTpakeHusl. MoJieb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSHMS OT BemlecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKajia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnaTepdepeHnm J1a3epHOTO U3TYUICHHS Ha IBYX IIETISX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI ClIeMAJILHON TEOPUU OTHOCUTEJIBbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMITYJIbC PEASITUBUCTCKON YaCTUIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
TTOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit IKCEpUMEHT, J1aOOpaTOPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIydyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKaNW3alMK JABMXKYyIIeHcss vacTuipl.  KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakiys 37eKTpOHOB Ha KpHUCTaIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CHEKTPOMETP,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO.

Jemoncmpayuu.

dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoranue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. M3nydyenue u norioimeHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI SHEPTUU HA APYTOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens snpa ['elizenOepra—MBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PanunoaktuBHOCTE. Aunb(da-pacnan. DNEKTPOHHBI M TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PaiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKHUBBIE
opranu3Msbl. EcrecTBennblit poH nznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHHTE3a. OJKOJOIMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

MeTtonbl perucTpanuy U UCCIEA0BAHNS AIIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

@®uzuka 3a npenenamu CranaapTHOW moaenu. TéMHas Marepus U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmdeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusm).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpOHOMUU. [IpuKiianHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl aCTPOHOMHUYECKUX HccaeqoBaHUN. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3nusi, spkue 3BE3/bI, IJIAHETHI, UX BHIMUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOM MOCJIEN0BATEIBbHOCTU. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIEC MPEACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktukyu U kBazapbl. YEpHBIE ABIPHI B siApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHNN (HU3UYECKUX BEITUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3NYecKUX BEIUWYMH, MPOBEpPKa MPEJIOKEHHBIX Trumore3 (BoIOOp H3 padoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maroiIee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «KonedaHus
U BOJHBD»Y, «OCHOBBI CHEUUATBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm wW acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIe,  OOBACHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (u3MYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usukum yrioyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c6A3aHHbBIE C U3YYEHUEM MEMOO008 HAYUHOZ0
no3nanuA: SBIICHUE, HAay4HbIM (akT, rumores3a, (u3nueckas BEIWYUHA, 3AKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO. BEKTOpBI M MX MPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozus: >nextpuyeckue SIBICHUS B KUBOW NpUpOJE, KoieOaTesbHbIE
JIBUKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIoLIEeHd  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUNINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHW3Mbl OOpa30BaHHUsS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBIM
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOT0 TOKa, MHAYKIMOHHAs Ie4b,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paiuonpuEMHHUK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJMHEYHas OaTapesi, CIIyTHUKOBbIE
IIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOCHUS Yy4yeOHOro mnpeaMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KUZHEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B 00pa3oBaTeIbHOM
OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBaTH C  COLMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHMBATH CUTYAIUMIO W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOUYAas JCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEeNeNATh 1NN ACSATEIBbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUYUST B  PaCcCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUC
PE3YNBTATOB MEJSIM, OIEHUBATh PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
KOOPJIMHUPOBATh ¥ BBINONHATHE pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHSIMHU U METOJaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMHM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1auy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUA MO0 (U3UKE B MPAKTHUYECKYI 00JaCTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMHU MONY4YeHUS MH(DOpMaAUU (HU3UIECKOTO COACpKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK,
aHaMM3, CHCTEMATH3AIMI0 W WHTEPHpPETANi0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJAEPKaHUS B Pa3IMUHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHQPOpPMAIMU U IIEJEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHﬂ:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IUIaH
NENUCTBUH, paclpeesTh POJIu ¢ Y4ETOM MHEHUIN y4aCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJIEM C TO3ULIHUHM HOBU3HBHI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/1ay, IJIaH BBIMOJHEHUS MPAKTUYECKOH PabOThl ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpOJH), 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



J1laBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBHI B IEATEIBHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedIeKCUU Uil OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HUX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apryMEHThl APYTUX MPU aHalIu3€ pPe3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporiecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPaMMBI 10
bu3uke IS ypOBHS CpeaHero oOmero oOpa3oBaHUs Yy  OOyYaromMXCS

COBEPIIEHCTBYETCS HIMOIIMOHAbHBIH UHTEIJIEKT, MpeAnoararommi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMAS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIOJbMH, 3a00THTHCS, MTPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COLMAJIbHOM M ATHYECKOM cdepax JesTenbHOCTU
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  (Qu3MuecKkol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PUBHKU U TEPMOJUHAMHUKH, POJIb (PU3HUECKON TECOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
MPOIIECCOB (SIBJICHUI): WHEpIMadbHas CUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MATepUajbHAsl TOUYKA, PABHOYCKOPEHHOE JIBUKECHUE,
CBOOOJIHOE TMajieHue, aOCOJIFOTHO ympyras naedopmarusi, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJIOTO (KPUCTAJUIMUECKOTO) TeJa, UJICAIbHBINA Ta3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclIOBUSA (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUsI UMITYyJIbCa U MEXAHUYECKOU
SHEPTUH, CBsI3b PA0OTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, Broporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYIsIpHOW (QU3MKK U
TEPMOJAMHAMUKHU (CBSI3b  JIaBJIICHUS MAEAJBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTrHel TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEHIECTBA CO CPEAHEW KHUHETHYECKOU
SHEPryeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpaUWEd MOJEKYyJl M €ro TeMIIEpaTypoul, ypaBHEHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHITH DJIECKTPUUECKUE SIBJICHUS, WCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA DSICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBas YCIIOBUS NPUMEHUMOCTH 3akoHa KyioHna, a
TaKX€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (PU3NUECKUE TPOIECCHl W SIBJICHUS, HCIOJb3Yysl BEIUYUHBI:
nepeEMEIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEmIoBOro
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUHMAN 3JIEKTPOCTATUYECKOTO IOJIS,
pa3HOCTh  MOTEHLMAIOB, AJIEKTPOABMXKYIIAs Cuja, Ccuila  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TPOTEKAaHWUSA  (PUBUYECKUX  SIBICHUU:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL] BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALIUSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIauH, JIECKTPU3aluus TeJl, SKBUIIOTCHIHAIBHOCTDh ITOBEPXHOCTHU
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKOB C YUETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEpPCHHS, OICHUBATH aOCOIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPCHHUI;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOro1aTh TpaBmiIa 0€30MaCHOTO TPY/Ja NPHU MPOBEJICHUU WCCIICIOBAHUM
B paMKax y4eOHOTO DOSKCIEpPUMEHTa, TMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJaHHOM
¢u3nUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSATh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pElIeH s 3a/1a4, MPOBOJUThH Pacu€Thl HA OCHOBAHUU MUMEIOLIUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI DEIICHUS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHs 3HaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPALMKA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PaOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUIECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATH M OI[CHUBATH MOCJEACTBUS OBITOBOW M TTPOU3BOJICTBEHHOM
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOIOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
00IIIeCTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHpOpMALMEH (PU3UUECKOrOo
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJi TIOMCKa, MepepabOoTKU W NPEabsSBIEHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIpPETALUU
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HUCIOJIHEHHEM pPAa3JIUYHbIX COILMAJBHBIX PpOJeH,
IUTAHUPOBATH PA0OTY TPYIIIbI, PAlMOHAIBHO PACIIPEACIATh AEATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJISITH MOTUBALMIO K OyyIiel npopecCuOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenusst B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YTIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIIFHONM M TPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpHUH —
ANEKTPOJAVNHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
dusznueckor KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MOJENeH (U3W4ecKkux Ten u
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUs, MATEMAaTHICCKUN MasTHUK,
UJCaNbHbI MPYXKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCaTbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIel aToMa, aTOMHOIO sifipa 1
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSCHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHHUSA,
UCTIONB3YySl OCHOBHBIE TMIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHINTEHHa A
dororddexra, mepBbli U BTOpoM mocryinarel  bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsIOBOTO U MAacCOBOTO YHUCEN W DHEPIHU B SACPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIHAN IEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHUKA C TOKOM, PENSTUBUCTCKUN UMITYJbC, IIOJIHAs DSHEPrHus,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSCHATH  OCOOCHHOCTH  TMpPOTEKaHWUS  (U3WUYCCKUX  SIBJICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOUHAYKIIUS, PE30HAHC, HHTEPhEPECHITUS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotosnexTpuueckuit 3pdexr (dhoroaddekr), ampda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue saep, (pu3udyecKkre NPHUHIMUIBI CHEKTPATHHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNSITh HAMpPaBICHUE WHIAYKIMA MAarHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJII aHauu3a U OOBSICHEHHA (U3MUECKUX  IPOIECCOB,
MPOUCXOMAMINX B 3BE37aX, B 3BE3HBIX CHCTEMaX, B MEKTAIAKTUUECKOU
cpene; ABIKEHUS! HeOECHBIX Tell, DBOJIONUY 3BE311 U Beenennoii;
NPOBOAUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWUH, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBATh pE3yAbTaThl TMOJIYYEHHOH 3aBUCUMOCTHU



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTHUMATBHBIA METOJ M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa ©  y4eOHO-
WCCIIEJIOBATEIILCKOM W TIPOSKTHON JIEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelats KadeCTBEHHbIE 3a/Jaud, TpeOylolue NPUMEHEHHUs 3HAHUHW U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHMUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOIOTIONB30BAaHUH, & TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHATh pa3iudHble CrOCOObl padOThl ¢ MHPOPMALMEH (PU3UUECKOTrOo
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HKCIOJb30BaTh COBpEMEHHBbIE HH(GOPMAIMOHHbBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaeMyr  WH(OpMAlMIO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHWW B  TIpoliecce
BBITIOJIHCHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTaHJAPTHBIX CUTYyalUsX, aJICKBaTHO OLIEHUBATh BKJIAJ KaXJIO0TO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOU TPOOJIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoasubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubmuorexa [JOK
1.1 H 7 1
AYHBIM METO TOSHATIG NPHPOAH 0 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 7
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemartnka 15 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Junamuka 10 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 Craruka TBEpOTO TENA 5 1 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
24 3aKOHBI COXPAHEHHS B MEXaHUKE 10 1 https://m. edsoo.ru/7f41bf72
Hroro no pazneny 40
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
bu6nmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUU 15 1 https://m.edso0.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

bubmuoreka [JOK

3.2 Tepmoannamuka. TernioBble MallIuHbI 20 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble cocTosiHUS BemiecTBa. Da3oBbie 14 1 brbmiorexa LIOK
. TepexosI https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 49
Paznen 4. DJIEKTPOANHAMUKA
bubmmoreka [IOK
4.1 ONeKTpHYEcKoe ToIe 24 1 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
4.2 [TocTOSIHHBIH AMEKTpUUYECKUI TOK 24 1 https://m.eds00.ru/7f410f72
bu6mmoreka [IOK
4.3 Toxu B pa3Ii4HBIX cpeax 6 0 https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 54
Paznen 5. PU3HUYECKHUN MPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16
Utoro mno pazneny 16
PezepBHOE Bpems 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16



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

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
1.1 MaruuTHOE HOJTE 14 1 https://m.edso0.ru/7f41bf72
bu6moreka [IOK
1.2 DeKTPOMArHUTHAS MHIYKIIHS 13 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 Mexanudeckue KonedaHus 10 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.2 DNeKTPOMarHUTHBIE KOJICOaHUsI 15 1 https://m.edsoo.ru/7f41bf72
23 MexaHHUECKUE U AJICKTPOMArHUTHBIC 10 1 bubmiorexa HOK
. BOJIHEL https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.4 Ormrrrka 25 1 https://m.eds00.ru/7f41bf72
HUroro 1o paszaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBbHOCTH



https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK
A T
3 Ocroer CTO > https://m.eds00.ru/7f41bf72
Hroro no pazgeny 5)
Pa3nen 4. KBAHTOBASI ®U3UKA
bubmmoreka [{OK
4.1 Pwu3nka aToma 5 https://m.edsoo.ru/7f41bf72
49 ®du3KMKa aTOMHOTO /1P U 3JIEMEHTAPHBIX c bubmorexa IIOK
: YaCTHIL https://m.edso0.ru/7f41bf72
bu6moreka [IOK
4.3 KopryckynspHo-BoJIHOBO# lyanusm 15 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

bu6mmoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 httos://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 12
Paznen 6. ®PUSHUECKHWI MIPAKTUKYM
. bubmuoreka [JOK
6.1 DusHHICCKIi HPAKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 16
Paznen 7. OBGOBLIAIOLIEE IOBTOPEHHUE
Cucremaru3zanus 1 o0oOmieHne
71 MIPEIMETHOTO COAEPKAHUS U OIbITa 15 bubnuorexa [IOK

NeATeNbHOCTH, TPUOOPETEHHOTO MPH
n3yueHuu kypca ¢usuku 10 — 11 kiaccos

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

15

PesepBHoe Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 ®usnka — QpyHIaMEHTaIbHAS HAYKa O TIPHPOLIC 1 https://m.edso0.ru/7f41bf72
5 HayuHbIil METOJ1 TO3HAHKS U METOIbI 1 bubmmorexa [IOK
uccaenoBaHus GU3NIECKUX SBICHUI https://m.eds00.ru/ 71410772
3 DKCIEPUMEHT ¥ TEOPHUsI B MPOLIECCE TOZHAHUS 1 bubnmorexa LIOK
npupoiel. Habmonenne u SKCiepuMeHT B PU3UKE https://m.eds00.ru/7f41b772
bu6mmoreka [IOK
4 CriocoObl u3MepeHus: GU3NYECKUX BETUUHH 1 https://m.eds00.ru/7f41bf72
5 AGCOI0THAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1 brbmiorexa [IOK
W3MEpEHHT DHU3MICCKHX BETHUHH https://m.edsoo.ru/7f41bf72
MopenupoBanue B pusuke. Posb u Mmecto Gpus3nuku B bubnunoreka [JOK
6 (hopMHUpPOBaHUH COBPEMEHHOIN HAYYHON KapTHHBI 1 https://m.edsoo.ru/7f41bf72
MHpa, B IPAKTUYECKON JESITENbHOCTH JTIOIeH
bu6mmoreka [JOK
7 BBoznast KoHTpoIbHas paboTa 1 1 https://m.edsoo.ru/7f41bf72
Mexanuueckoe apuxenue. Cucrema oTcyera. bubnmoreka [JOK
8 OTHOCUTENBLHOCTh MEXaHWYECKOT'O JIBMKEHHS. 1 https://m.edsoo.ru/7f41bf72
[Ipsimast u oOpaTHas 3a71a41 MEXaHUKH
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Pannyc-BexkTop MaTepuasbHON TOYKH, €70
IIPOEKLIUU HAa OCU KOOpauHaT. Tpaekropus.

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

9
[Tepememenue. Cxopocts. VX npoekiuu Ha ocu
KOOpMHAT
bubmmoreka [{OK
10 Pemenue 3ana4 https://m.eds00.ru/7f41bf72
PaBHOMEpPHOE TPAMOJIMHEMHOE TBUYKEHUE. bubnuorexa [JOK
11 I'paduueckoe onucanne paBHOMEPHOTO https://m.edsoo.ru/7f41bf72
MPSIMOJIMHEHHOTO JIBUKCHHUS
bu6moreka [IOK
12 Pemenue 3ana4 https://m.edso0.ru/7f41bf72
Cro’keHne TepeMelleHuit U CKopocTei. Pemmenne bubnmorexa LIOK
13 3a https://m.edsoo.ru/7f41bf72
a4
HepaBHoMepHoe nBmxeHne. MroHoBeHHast bubmuorexa [JOK
14 CKOpoCTh. YckopeHue. [IpsMonnHeitHoe TBHKEeHNE https://m.edsoo.ru/7f41bf72
C TMOCTOSTHHBIM YCKOPEHHEM
15 I"'paduyeckoe onucaHue NpIMOIUHEIHOTO bubnmorexa IOK
JIBMDKEHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.eds00.ru/7f416772
bubnuoreka [JOK
16 Perenne 3anaq https://m.edso0.ru/7f41bf72
CBoOoiHOE MazieHne. Y CKOpeHrne CBOOOHOTO bubnunoreka [JOK
17 najieHus. 3aBUCMMOCTb KOOPAUHAT, CKOPOCTH, https://m.edsoo.ru/7f41bf72
YCKOPEHUS OT BPEMEHU U UX TpaduKu
18 JIBKKEHME TeNa, GPOIIEHHOTO 101 YIJIOM K Brbmiorexa [IOK

TOPU30HTY

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

19 Pemenue 3anaq https:/m.edsoo.ru/7f41bf72
Kpuonuneiinoe npuxenue. [[Buxenue mo bubnuorexa [JOK
20 OKPY)KHOCTH. YTJIOBasi U JMHEWHAs! CKOPOCTb. https://m.edso0.ru/7f41bf72
[Tepuon u wacrora. LleHTpocTpeMuTenbHOE U
MOJTHOE YCKOPEHHUE
bubmmoreka [{OK
21 Pemenne 3anaq https://m.eds00.ru/7f41bf72
bu6moreka [IOK
22 KonTponsnas pabora no teme "Kunemaruka" https://m.eds00.ru/7f41bf72
[TepBriif 3akoH HetoToHa. IHEpIIMaIbHBIE CUCTEMBI bubmuorexa [JOK
23 otcuéra. [IpuHiun oTHOCUTENbHOCTH [ anmuies. https://m.edsoo.ru/7f41bf72
HewneprpanbHble CHCTEMBI OTCUETA
24 Cuna. PaBHojeiicTByIomas cua. Bropoii 3akoH brbmotexa LIOK
HeroTona. Macca https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
25 Bzaumopericteue Ten. Tperunii 3akon HeroToHa https://m.edso0.ru/7f41bf72
% [IpUHLKMII CyTIEpPIO3ULMH CUIl. Pelienue 3a1a4 Ha bub6moreka IIOK
NpHMeHEHNME 3aK0HOB HproTOHA https://m.edsoo.ru/7f41bf72
97 3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJIEHTHOCTD brbmiorexa [IOK
IPaBUTALIMOHHON U MHEPTHOU MacChl https://m.eds00.ru/7f41b772
bu6mmoreka [JOK
28 Cuna TsDKeCTH B YCKOpeHUe CBOOOHOTO Ma/IeHus https://m.eds00.ru/7f41bf72
29 JIBr>keHue HeOECHBIX TeNl U MX HCKYCCTBEHHBIX bubnuorexa [IOK
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CIyTHUKOB. IlepBasg KocMu4ecKast CKOPOCTb.
3akonsl Kernepa

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

bu6mmoreka [{OK

30 Cuna ynpyrocru. 3akoH I'yka. Bec Tena https://m.eds00.ru/7f41bf72
Cuna tpenus. [Ipupoaa v BUIBI CHUIT TPEHUS. bubnuoreka [JOK

31 JIBM)KEHHE B )KUJIKOCTHU U T'a3e C Y4ETOM CHIIBI https://m.edsoo.ru/7f41bf72
COTIPOTHUBIICHUS CPEIIBI

32 Jasnenue. Tugpocraruyeckoe napienue. Cuaa Bubmmoreka [IOK
Apxumena https://m.edsoo.ru/7f41bf72

33 A6comoTHO TBepoe Teno. IlocTynarensHoe u brbnmorexa LIOK
BpallaTeabHOE JIBUKEHHE TBEPIOTO Tela https://m.edsoo.ru/7i416772

34 MOMEHT CHJIBI OTHOCHTENIBHO OCH BPallleHHS. Bubmmoreka [OK
190 CHIILI https://m.edsoo.ru/7f41bf72
CroxxeHue cui, IPUIOKEHHBIX K TBEPAOMY TETY. bubnuoreka [JOK

35 LenTp TskecTH Tena. Y CIoBUS paBHOBECHS https://m.edsoo.ru/7f41bf72
TBEpAOro Tena. Buasl paBHOBecHs

bubmuoreka [JOK

36 Pemrenne 3anayu https://m.eds00.ru/7f41bf72

37 KonrponsHas pabota o teme "J{unamuka. Craruka Bubnmorexa IOK
TBepIOTO Terna’" https://m.edsoo.ru/7f41bf72
NMnynbsc MaTepUabHONW TOUYKH, CUCTEMBI bubnuoreka [IOK

38 MaTepHalabHBIX TOYeK. LIeHTp Macc cucTemsl https://m.edsoo.ru/7f41bf72
MaTepHalIbHBIX ToueK. Teopema o ABHKEHUN
LIEHTpa Macc

39 NMiynbc cuitbl 1 i3MEHEHHE UMITYIbCa Tena. bubnuorexa [IOK
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3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE

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

JIBUKCHHE
bu6mmoreka [{OK
40 Peurenne 3anayu https://m.edso0.ru/7f41bf72
MOMEHT uMITyJIbca MaTEpUAIBLHON TOYKH. bubnuorexa [JOK
41 IIpencraBneHne 0 COXpaHEHUH MOMEHTA UMITYJIbCA https://m.edsoo.ru/7f41bf72
B IIEHTPABHBIX TOJISAX
bubmmoreka [{OK
42 Pemrenne 3ana4 https://m.eds00.ru/7f41bf72
PaboTa cuibl Ha MajIOM U Ha KOHEYHOM bubmuorexa [JOK
43 nepemenieHuu. I'paguueckoe npeacrapieHue https://m.edsoo.ru/7f41bf72
paboThl cuiibl. MOITHOCTD CHIIBI
bu6mmoreka [IOK
44 Pemrenne 3anau https://m.edsoo.ru/7f41bf72
45 Kunernueckas sHeprus. Teopema 06 n3MeHEHUN Et?[?/ljr?:clii c%lr(jllif41bf72
KMHETUYECKOM SHEPruu MaTepuaibHON TOUKU S :
[ToTeHIManbHBIE U HETTOTEHI[UAIBHBIE CHUJIBI. bubnnoreka [JOK
46 [TorenunansHas sHeprus. Bropas kocmuveckas https://m.edsoo.ru/7f41bf72
CKOPOCTh
Tperbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI bubnnoreka [JOK
47 HENOTEHIMAJIBHBIX CUJI C U3MEHEHUEM https://m.edsoo.ru/7f41bf72
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH
COXpPaHEHHUs MEXaHUYECKOH dHEepTUn
18 VHpyrue u HEYNpPYrue CTOJIKHOBEHHS. Y paBHEHUE Brbmiorera [IOK

bepnynnu s uaeanbHON JKUIKOCTH

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

49 Pemenue 3anaq https:/m.edsoo.ru/7f41bf72
50 KonTtpomnpnas paboTa 1o TeMe "3aKOHbI bubnuorexa LIOK
COXPAHEHHS B MeXaHuKe" https://m.edsoo.ru/7f41bf72
Pa3BuTHe npeacraBiaeHuil 0 NpUpoOe TEMIOTHI. bubnuorexa [JOK
o1 OcHoguble nonoxenuss MKT. quddysus. https://m.edsoo.ru/7f41bf72
bpoyHOBCKOE ABMXKEHUE
Ctpoenue ra3000pa3HbIX, KUIKAX U TBEPIBIX TEI. bubmuorexa [JOK
52 XapakTep ABMKEHUS U B3aUMOJICHCTBHS YaCTHIL https://m.edso0.ru/7f41bf72
BEIeCTBA
53 Macca u pa3meps! MonieKyl (atomoB). KommdecTso brbmotexa LIOK
pemectsa. [locTosHAas ABOrapo https://m.edsoo.ru/7f41bf72
" Temneparypa. TernoBoe paBHoBecwe. 11Ikama brbmotexa LIOK
Lesbcus https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
55 Pemenue 3ana4 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
56 WneanpHbiii ra3. ["'a30BbIe 3aKOHBI https://m.eds00.ru/7f41bf72
Vpasuenue Mengeneesa-Knaneiipona. Pemenue Brbmmotexa LIOK
57 https://m.edsoo.ru/7f41bf72
3a/au
bu6mmoreka [JOK
58 AbcomoTHas Temnepatypa. 3akoH JlaipToHa https://m.eds00.ru/7f41bf72
59 N3omporieccsl B UaeaIbHOM ra3e ¢ MOCTOSHHBIM bubnmoreka [JOK

KOJIHNYCCTBOM BCIICCTBA
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I'padmueckoe npeacTaBIeHUE H30MPOLIECCOB:

bubmmoreka [{OK

60 -
W30TEPMa, W30X0pa, H306apa https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
61 OcHosHoe ypasuenne MKT https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
62 Pemenue 3an1a4 https://m.eds00.ru/7f41bf72
CBs13b aOCOTIOTHOM TEMIIEPATYPHI bubmuorexa [JOK
63 TEPMOJIUHAMHYECKON CUCTEMBI CO CPEIHEN https://m.edsoo.ru/7f41bf72
KMHETUYECKOMN YHEPTrUe NOCTYNaTEIbHOTO
TEIUIOBOTO JBMKECHUS €€ 4aCTHUI]
64 OG606IIeH e U CHCTEMATH3AIHs 3HAHUH 110 TeMe Bubmuoreka [OK
"Ocrorsl MKT" https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
65 Kontponsnas padora no teme "OcHoBst MKT" https://m.eds00.ru/7f41bf72
TepMmoanHamuueckas cuctema. 3alaHue BHEIHUX bubnuoreka [IOK
ycnoBuit as T/l cuctemsbl. BHeliHue u BHyTpeHHUE https://m.edsoo.ru/7f41bf72
66 napametpsl. [TapameTpsl T/l cucTteMbl Kak cpeaHue
3HAUEHUS BEIMYUH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOTIMYECKOM YPOBHE
HyneBoe Hauano TepMOIUHAMUKH. bubnuoreka [IOK
67 CamonpowusBosibHas penakcauus T/ cuctemsl k https://m.edsoo.ru/7f41bf72
TEIJIOBOMY PAaBHOBECHIO
68 Monenb uneanbHOro ra3a B TEpMOJINHAMUKE. bubnuorexa [IOK

YcnoBus IMPpUMCHUMOCTHU 3TOM MO
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YpaBuenne MeHneneena-Kianelpona u

bubmmoreka [{OK

69 BBIDAKEHHE VTS BHYTPEHHEH IHEPTHI https://m.edsoo.ru/7f41bf72
BeIpaxenue 11 BHyTpEHHEN SJHEPrUn bubnuorexa [JOK

70 OJIHOATOMHOTO HJICAJIBHOT'O Ta3a. https://m.edsoo.ru/7f41bf72
KBa3ucratnueckre u HeCTaTUYECKUE TPOLIECCHI
DneMeHTapHas paboTa B TEpMOJIUHAMUKE. bubnuorexa [JOK

71 Brruncnenue pabotsl no rpaduky mnpoiecca Ha PV- https://m.edsoo.ru/7f41bf72
auarpamme
Tennonepenada kak croco0 W3MEHEHUS bubmuorexa [JOK

72 BHyTpeHHeil sHepruu TJl cuctembl 6e3 coBepLIeHHS https://m.edsoo.ru/7f41bf72
paboThI

bu6mmoreka [IOK

73 KonBexk1us, TemionpoBoAHOCTb, U3ITy4eHHE https://m.edso00.ru/7f41bf72
KoaunuecTBo Temnotel. TenmoéMkocTh Tena. bu6mmoreka [JOK

74 VY aenbHas ¥ MOJIIpHAs TETJIOEMKOCTH BEIIECTBA. https://m.edsoo.ru/7f41bf72
VY aenpHas TEIIOTa CrOpaHus TOILIMBA

bubmuoreka [JOK

75 Pacué€r konmyecTBa TEIIOTHI ITPU TEIUIONEpEIade https://m.eds00.ru/7f41bf72

76 [Tonsitue 06 aguabarnom npouecce. IlepBrlii 3akoH ]hStI;I:SJ.I/I;Ir(T)]T:;i CI)erj/I?f‘ubf?Z
TEPMOIUHAMUKHU T '

77 Konn4ecTBo TEMoThl U paboTa Kak MephI BH6J.IH0TeKa HOK
U3MeHEeHUs BHyTpeHHel sHeprun T/l cucteMsl https://m.ds00.ru/7f416772

78 BTopoi 3aKOH TepMOAMHAMUKH JUIsl PABHOBECHBIX U bubnuorexa [IOK

HCPAaBHOBCCHBIX MPOLICCCOB. HCO6paTI/IMOCTL
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IIPUPOIHBIX ITPOLIECCOB

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

bubmmoreka [{OK
79 [Tpunnumer geictBus TermnoBbix MamuH. KITJ{ https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
80 Maxkcumanbroe 3aadenue KI1JI. [ukn Kaprao https://m.eds00.ru/7f41bf72
bubmmoreka [{OK
81 Pemenne 3anau https://m.edso0.ru/7f41bf72
OKOJIOTUYECKHUE ACTIEKThI UCIIOJIb30BaHUS bu6moreka [IOK
82 TEIUIOBBIX JBUraresneil. TemnoBoe 3arps3HeHne https://m.edsoo.ru/7f41bf72
OKpYXKarollen cpeibl
bu6mmoreka [IOK
83 Pemenne 3anau https://m.eds00.ru/7f41bf72
a4 O606mL1eHNEe U cUCTEMATH3ALUs 3HAHUH 110 TeMe bubnmorexa IOK
"TepmonuHAMHIKA. TErIoBbIe MAITHHEI" https://m.edso0.ru/7f41bf72
KonTtponbHas padoTa no teme "TepmMoauHamuka. brbmmotexa LIOK
85 T erIOBLIC MALIHEL" https://m.edso0.ru/7f41bf72
86 [TapooOpazoBanue u koHaeHcanus. Mcnapenue u Bubsmorexa IOK
KHUIICHUE. Y AeJIbHAs TEIUIOTa mapooOpa3oBaHus https://m.eds00.ru/7f41bf72
HaceliieHHbie U HEHACHIIIICHHBIE TTaphl. bubmuoreka [JOK
KadgecTBeHHas 3aBUCHMOCTD INIOTHOCTH M JTaBJICHUS https://m.edsoo.ru/7f41bf72
87 HACBIIEHHOTO Mapa OT TeMIIepaTyphl, UX

HE3aBUCUMOCTh OT 00bEMa HACBINICHHOTO ITapa.

3aBHUCHUMOCTh TEMIICPATYpPhbl KUTICHHUA OT OABJICHUA

B XKHUJKOCTHU
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Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

bubmuoreka [JOK

88 -
OTHOCHTEIIBHAS BIAKHOCTD https://m.edsoo0.ru/7f41bf72
bubmmoreka [{OK
89 Pemrenne 3anaq https://m.edso0.ru/7f41bf72
% Teépnoe Teno. Kpucrammmdeckue 1 aMmoppHbIe bubmorexa IIOK
Tena. AHM30TPOTIHSI CBOMCTB KPHCTAILIIOB https://m.eds00.ru/ 71410772
o1 [naBieHye U KpUCTAIN3AKs. Y AeIbHAas TeImIoTa Bubmmoreka [IOK
rutapnerms. CyGmuMans https://m.edsoo.ru/7f41bf72
Hedbopmaruu TBEpAOTO Tena. PacTsikenue n bubmuorexa [JOK
92 cxarue. Creur. Moayns FOnra. [penen ynpyrux https://m.edsoo.ru/7f41bf72
nedopmanui
TermmoBoe pacmmpeHue sKUAKOCTEN U TBEPBIX TEI. bubmuorexa [JOK
93 AHTapMOHU3M TEIJIOBBIX KOJICOAHHI YaCTHI https://m.edsoo.ru/7f41bf72
BeIeCTBA
bu6mmoreka [JOK
94 IIpeoOpazoBanue 3Heprum B (pa3oBbIX epexogax https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
95 YpaBHEHHE TEIIOBOrO Oananca https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
96 Pemenue 3anaq https://m.edsoo.ru/7f41bf72
[ToBepxHOCTHOC HaTsLKeHUE. KanmnisipHbie bubmuoreka [IOK
97 aBlieHus. JlaBieHue 1o MICKpUBJIEHHON https://m.edsoo.ru/7f41bf72
MOBEPXHOCTHIO kuaKkocTH. Dopmysa Jlamnaca
98 OO6oO1IeHre U cucTeMaTu3alis 3HaHUH 110 TeMe bubmuoreka [JOK
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"ArperaTHble COCTOSIHMS BelecTBa. Da3oBbie
nepexopl"”

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

KonTtposneHast padota o Teme "ArperarHsie

bu6mmoreka [{OK

99 .
cocTostHUS BeriecTBa. PazoBbie epexoan” https://m.eds00.ru/7f41bf72
DneKkTpu3aIus Tel U €€ MposIBICHUSL. bubnuoreka [JOK

100 DneKkTpuyeckuii 3apsi. [[Ba Buaa d31EKTPUIECKUX https://m.edso0.ru/7f41bf72
3apsnoB. [IpOBOTHUKY, TUINEKTPUKH U
MTOJTYTIPOBOTHUKH

101 DIIeMEHTAPHBIN DIIEKTPUUECKHI 3apsl. 3aKOH bu6miorexa LHOK
COXPAHEHHS SEKTPHHUECKOT0 3apsa https://m.edsoo.ru/7f41bf72

102 BzaumopeiicTue 3apsanoB. ToueuHbIE 3apsIbl. bubmoreka [IOK
3axon Kynona https://m.edso0.ru/7f41bf72

bu6mmoreka [IOK

103 Pemenne 3anaq https://m.edsoo.ru/7f41bf72

104 Dnekrpuueckoe noje. Ero geiicteue Ha Bubmorexa [IOK
EKTPHYECKHE 3apsIbI https://m.edso0.ru/7f41bf72
HanpspxkéHHoCTh AnekTpudeckoro noiist. [TpoOHbIit bubnnoreka [JOK

105 3apsa. JInHuM HanpsHKEHHOCTH AJIEKTPUYECKOTO https://m.edsoo.ru/7f41bf72
noJist. OJTHOPOTHOE AIEKTPUUYECKOE T0JIe

106 [ToTEeHIUATBEHOCTD SIEKTPOCTATHYECKOTO TOJIS. bubmorexa IIOK
Pa3HOCTh MOTEHIIMATIOB U HAMPSKEHHE https://m.edso0.ru/7f41bT72
IToreHumanpHas SHEPIUs 3apsaa B bubnuoreka [IOK

107 aNIeKTpocTaTuyeckoM noste. [lorennnan https://m.edsoo.ru/7f41bf72
ANEKTPOCTATUYECKOTO OIS

108 CBs13b HaNPSKEHHOCTH I10JI U Pa3HOCTH bubnuorexa [IOK
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MOTCHIHAJIOB JJIA 3JICKTPOCTATUYCCKOI'O I10JIA

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

bubmmoreka [{OK
109 [TpuHIMT Cyepro3uIuy SJEKTPHISCKUX TOJIeH https://m.eds00.ru/7f41bf72
bubmmoreka [{OK
110 Pemrenne 3anaq https://m.edsoo.ru/7f41bf72
111 ITone Toyeunoro 3apsja. [lone paBHOMEPHO brbnmorexa LHOK
sapsKEHHOM cepsr https://m.edsoo.ru/7f41bf72
[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY TIIapa. bubmuorexa [JOK
112 [Tone paBHOMEpHO 3apsKEHHON OECKOHEUHOU https://m.edsoo.ru/7f41bf72
TUIOCKOCTH
113 [IpOBOIHUKHM B 2JIEKTPOCTATUYECKOM TIOJIE. bubnmorexa LIOK
VCIIOBHE PABHOBECHST 3aPS/IOB https://m.edsoo.ru/7f41bf72
114 JIMDJIEKTPUKY U TIOJTYIPOBOJHUKH B bubnmorexa IOK
MMEKTPOCTATHIECKOM T0JTE https://m.edsoo.ru/7f41bf72
115 Konzencarop. DiIeKTpoEMKOCTh KOHAEHCATOPA. bubnmorexa IOK
DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
116 [TapannenbHoe coeTMHEHNE KOHIEHCATOPOB https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
117 IlocnenoBarenpHOE COEIMHEHNE KOHIEHCATOPOB https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
118 OHeprus 3apsHKEHHOTO KOHJICHCATOpa https://m.edsoo.ru/7f41bf72
119 Pemenne 3agau bu6nmoreka [JOK
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https://m.edsoo.ru/7f41bf72

JIBr>KeHre 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM

bubmmoreka [{OK

120 :

AIIEKTPUUYCCKOM I10JIE https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK

121 Pemenue 3aaq https://m.edsoo.ru/7f41bf72

122 OG6001IEHEe U CHCTEMATU3AIINS 3HAHKUHN 110 TEME bubmiorexa [IOK
"JeKTpUHecKoe Tore" https://m.edsoo0.ru/7f41bf72
KonTponbHas paboTa 1o Teme "IIeKTPHIECKOe bu6miorexa LHOK

123 Home" https://m.edso0.ru/7f41bf72

e

Cuna toka. [locTosiHHBINM TOK. Y CI0BHS bu6mmoreka [IOK

124 CYIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPHUYECKOTO https://m.edsoo.ru/7f41bf72
TOKa

bu6mmoreka [JOK

125 Hcrounuku Toka. Hanpspxenue u 3/[C https://m.edso0.ru/7f41bf72

126 3akon Oma 1718 y4acTKa e, DIEKTPHIECKOE bubmuorexa IIOK
CONPOTHBIIEHHE https://m.edsoo.ru/7f41bf72
3aBUCUMOCTh COIPOTHUBIICHHS OJTHOPOJIHOTO bubmoreka [IOK

127 MPOBOJIHHUKA OT €r0 JJTUHBI ¥ ILIOIIA TN https://m.edsoo.ru/7f41bf72
MOTIEPEYHOTO CEUCHUS
VIenbHOE CONPOTUBIIEHHE BelecTBA. Pemenne bubmorexa IIOK

128 https://m.edsoo.ru/7f41bf72
3a1a4

129 [TocreroBaTenbHOE, MapalIeIbHOE, CMELTAHHOE Bubnmorexa IIOK

COCANHCHUC ITPOBOAHUKOB

https://m.edsoo.ru/7f41bf72
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Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX LIECTICH.

bubmuoreka [JOK

130 IIpasina Kupxroda https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
131 Pemenue 3anau https://m.edsoo.ru/7f41bf72
Pabora snexrpuyeckoro Toka. 3akoH Jlxoymns — Bubmrorexa HOK
132 Jenua https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
133 Pemenne 3anau https://m.edsoo.ru/7f41bf72
134 MOIIHOCTH ICKTPUUIECKOTO TOKa. TermoBas bubnmorexa LIOK
MOIIHOCTS, BEUICIEMAS HA PESHCTOPS https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
135 Pemenue 3amau https://m.edsoo.ru/7f41bf72
O/IC 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOYHHKA Bubmorexa LIOK
136 https://m.edsoo.ru/7f41bf72
TOKa
3akon OMa 11 MOJTHOM (3aMKHYTOM ) bubmiorexa HOK
137 N https://m.edsoo.ru/7f41bf72
ANEKTPUYECKOU 1IeTH
bubmuoreka [JOK
138 Pemenue 3amau https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
139 MoIHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
140 KopoTkoe 3aMbikanne

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

141 Konpaencarop B enu noCTOSIHHOTO TOKa https://m.eds00.ru/7f41bf72
bubmmoreka [{OK
142 Pemenue 3anaq https://m.edsoo.ru/7f41bf72
Pemenue 3ama4 110 teMe "TIOCTOSAHHBIN bubmiorexa [IOK
143 SIEKTPHIECKHH TOK" https://m.edsoo.ru/7f41bf72
Pemrenue 3aaau o teme "TIoCTOSTHHBIH bubmorexa [IOK
144 eKTpHIECKHiT TOK" https://m.edsoo.ru/7f41bf72
Pemrenue 3agau o teme "IlocTOSHHBIN bubmoreka LOK
145 SIEKTPEIecKHi TOK" https://m.edsoo.ru/7f41bf72
KonTtponbHas pabota o Teme "TlocToSHHBIH bu6miorexa LHOK
146 SeKTpHIECKHiT TOK" https://m.edsoo.ru/7f41bf72
DIIeKTpUYECKasi IPOBOJUMOCTb PAa3TUYHBIX bubnmuoreka [JOK
147 BEIIIECTB. DJIICKTPUYECKUI TOK B METaJIax. https://m.edsoo.ru/7f41bf72
CBepXIpoBOIMMOCTh
148 DIIeKTPUYECKHIA TOK B PaCTBOPAx U paciuiaBax bubnuorexa IIOK
ANIEKTPOJIUTOB. 3aKoHbI Dapajes s IEKTPOIIU3a https://m.eds00.ru/7f41bf72
bubnuoreka [JOK
149 DneKkTpruyeckuil Tok B razax. [lmazma https://m.edsoo.ru/7f41bf72
DNeKTPUUYECKHIA TOK B Bakyyme. BakyymHbie Bubnmorexa IIOK
150 NPHGOPET https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
151 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX

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

152 HomynpoBOAHHKOBBIE IPHOOPBI https://m.edso0.ru/7f41bf72
®uznyeckuil npakTukym 1o teme "M3mepenue bubnuorexa [JOK
CUJIbI TOKA U HAIPSHDKEHUS B LIEMU TOCTOSHHOTO https://m.edso0.ru/7f41bf72
TOKa IIPY MOMOIIM aHAJIOTOBBIX U IU(POBIX
153 U3MEpPUTENbHBIX TPHOOPOB" Uiu "3HAKOMCTBO C
uupposoit 1abopatopueii no ¢pusuke. [Ipumepst
n3MepeHus (U3NYECKUX BETUYUH TP MTOMOIIU
KOMIIBIOTEPHBIX JATYUKOB"
®usnueckuil NpakTukyM 1o teme "M3yuenue bubnuoreka [IOK
154 HEPaBHOMEPHOTO JIBUKEHUS C LEJIbIO ONPEICTICHUS https://m.edso0.ru/7f41bf72
MTHOBEHHOM cKopocTh"
du3nyecKuil mpakTuKyM 1o teme "M3mepenne bubmuorexa [JOK
YCKOPEHHUS MPU MPAMOJIMHEITHOM https://m.edsoo.ru/7f41bf72
155 PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOM
mwiIockoctu" wim "HccinenoBanue 3aBUCUMOCTH
IIyTU OT BPEMEHH NIPU PAaBHOYCKOPEHHOM
IBIKEeHUN"
du3nyecKui MpakTUKyM 1o teme "M3mepenne bubmuoreka [JOK
156 yckopeHusi cBoboaHoro naaenus” wim "Msydyenue https://m.edsoo.ru/7f41bf72
JIBYDKEHUS Teja, OpOLIEHHOTO0 FOPU30HTAJIBHO"
duznyeckuil NpakTUKyM 1o teme "M3ydyenne bubnuoreka [IOK
JBIKECHHUS TeJla 110 OKPYKHOCTH € ITOCTOSIHHOM I10 https://m.edsoo.ru/7f41bf72
157 MOAYJII0 ckopocThro" mn "MccnenoBanue
3aBHCHUMOCTH NepHoAa 0OpalieHnss KOHUYECKOTro
MasiTHUKA OT €ro apaMmeTpoB”
158 duznyeckuil NpakTukyM 1o teme "M3mepenue bubnuorexa LIOK

PaBHOJICHCTBYIOLIEH CUITBI TIPU IBHKEHUU Opycka

https://m.edsoo.ru/7f41bf72
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10 HaKJIOHHOM 1tockocTH" i "lIpoBepka
THUIIOTE3bI O HE3aBUCUMOCTHU BPECMCHHU JIBUIKCHUA
OpycKka 10 HaKJIOHHOH TIOCKOCTH Ha 3a/IaHHOE
paccTosiHUE OT €r0 Macchl"

159

®uznueckuil npakTukym no reme "Hccnenosanue
3aBUCHUMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIIUX B
MPY>KUHE U PE3MHOBOM 00pasIle, OT UX
nedopmarun” wim "M3yuenne IBUKEHUS CUCTEMBI
TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOM depes3 JIErKun
65oK"

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

160

®u3nueckuil NpakTUKyM o reme "M3mepenue
ko3¢ duimeHTa TpeHus 1o BeJIMYUHE YIIIOBOTO

ko3 durmenta 3apucumoctu FTp(N)" nam
"UccnenoBanne IBUKEHUS OpyCKa IO HAKIOHHOM
TIJIOCKOCTH C TIEPEMEHHBIM KOd(puiimeHToMm
Tpenus" win "M3ydeHne ABMKEHUS Tpy3a Ha Baly C
TpeHuem"

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

161

®dusznyeckuit mpakTukyM mno teme "Hccienopanue
yCIIOBUH paBHOBECHUS TBEPJIOTO Teja, UMEIOIIETo
ochk Bpamenus" unu "KonctpynupoBanue
KPOHIUTEHHOB U pacy€T CUJI YIPYrOoCTH" UIn
"N3yueHue ycTOMYUBOCTH TBEPJOTO TEIA,
HUMEIOIIETO IJI0MIaab ONophI"

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

162

duznyeckuil NpakTuKyM 1o teme "M3mepenue
HMITyJIbCa TeJla 10 TOPMO3HOMY ITYTH" WU
"W3mMepeHue CUIIbI TATH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIIS U MOIITHOCTH CHJIBI TATU" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C
nMmIyascom cuiel" win "MccnenoBanue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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COXpaHEHUsI UMITYJIbCa PU YIPYTOM
B3auMoieiicTBun" win "M3mMepenre KHHETUYEeCKOM
SHEPruM TeJla [0 TOPMO3HOMY ITyTH"

163

duznyeckuil npakTukyM 1o teme "M3ydenue
M30TEPMHUYECKOTO Tpoliecca (PEKOMEHI0BaHO
HCIIONb30BaHKUEe IU(PPOBOM JabopaTopun)" uimum
"N3yuenne nsoxopHoro npouecca” unu "N3ydyenue
n3obapHoro mporecca” win "IIpoBepka ypaBHEHUS
cocrtosiHus"

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

164

®u3nueckuil NpakTUKyM o reme "M3mepenue
yaenpHou Temoémkoctu" nmm "MccnegoBanue
MpoIeCcca OCThIBAaHUSA BEIIECTBA" MIH
"UccnenoBanue aauabaTHOTO mporecca’ uin
"M3ydyeHre B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBUSA U
TeMIepaTypbl KUIIEHUS JKUAKOCTEH"

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

165

du3nYeCcKUi MpakTUKyM 110 TeMe "N3yuenue
3aKOHOMEPHOCTEHN UCIIAPEHUS KUAKOCTEH" nitn
"M3mepenue yaeabHOM TEMI0Th IJ1aBJIeHus Jpaa"
nny "M3yueHne cBOMCTB HACBILLIEHHBIX TApOB" WK
"N3mepenue abCONIOTHOM BIaKHOCTU BO3yXa U
OIIEHKa MacChl TapoB B nioMenieHun". 3mepenue
ko3 duimenTa moBepXHOCTHOTO HATSKEHUS

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

166

dusnueckuil npakTukyMm no teme "Habmronenue
IIPEBPALLEHUS SHEPTUH 3aPSHKEHHOTO KOHEHCAaToOpa
B DHEPTUIO U3ITydeHus ceetoauoaa” nim "HM3yuenne
MIPOTEKAHMSI TOKA B LIEMH, COEpKaLEN
koHJeHcarop" win "Pacnipenenenue pazHOCTH
MIOTEHLHMAJIOB (HANIPSDKEHUS) IPU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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MOCJIEI0BATEILHOM COEIMHEHUU KOHACHCATOpPOB"

®duznueckuil npakTukym no reme "Hccnenosanue
CMEIIAaHHOTO COEUHEHUSI pe3UCTOPOB" MM
"N3mepeHue yaeabpHOTro CONpPOTUBIEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

167 1 1
npoBoaHUKOB" win "MccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA OT HAPSDKEHUSI 1151 JTAMIIBI
HaKaJauBaHUA"
®uznyeckuil npakTukym 1o teme "Habmronenue bubnuorexa [JOK
anekrposnsa" unu "M3mepenue 3apsaa https://m.edsoo.ru/7f41bf72
168 ogHoBajieHTHOTrO MoHa" i "MccnenoBanue 1 1
3aBUCHMOCTH COTIPOTUBJICHUS TEPMOPE3UCTOPA OT
temriepatypbl” uin "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKH Aroaa"
bu6mmoreka [IOK
169 Hrorosast KOHTpOIbHAs paboTa 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
170 O06o01eHre U cucTeMaTr3amys 3HaHUI 1 https://m.eds00.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
nudpoBbie
Ne i/ Tema ypoka Konrpoasubie | IIpakTHyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BsanMoelicTBie OCTOSIHHBIX MAarduTOB U bubmmoreka [IOK
1 MIPOBOIHUKOB ¢ TOKOM. MaruHuTHOE TIOJIE. 1 https://m.edsoo.ru/7f41bf72
I'unore3a Ammnepa
Bexrop maruutHON mHAyKuMu. [IpuHmn bubnuoreka [IOK
2 CyNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1 https://m.edso0.ru/7f41bf72
MarHUTHON WHIYKITUU
3 MarsuTHOE 110JI€ IIPOBOJIHMKA ¢ TOKOM. OIIBIT 1 bubmoreka LOK
Spcrena https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4 Cuna Ammepa, e€ HarpaBJICHHE U MOAYITb 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
5 Peurenne 3anau 1 https://m.edsoo.ru/7f41bf72
6 ITpumenenue 3akoHa AMmepa. 1 bu6morexa LHOK
DIeKTPOU3MEPUTETBHbIE TIPHGOPEI https://m.edso0.ru/7f41bf72
Cuna JlopeHua, €€ HanpaBiIeHUE U MOYJIb. bu6mmoreka [JOK
7 JIBr>keHure 3apsKEHHOM YaCTULIBI B OJTHOPOJIHOM 1 https://m.edsoo.ru/7f41bf72
MarHUTHOM II0JI€
bu6mmoreka [JOK
8 Pemenue 3ana4 1 https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

9 Pabora cunsl Jlopenma https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
10 Pemenne 3anau https://m.edsoo.ru/7f41bf72
11 MarnuTHO€ noJie B BemecTBe. @eppoMarHeTUKH, Bubmmorexa [IOK
Mapa- B MMAMATHETHEN https.//m.edsoo.ru/7f41bf72
12 OcHoOBHEBIE CBOMCTBA (peppOMarHeTUKOB. brbmiorexa LIOK
i T Wy — https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
13 Pemenue 3amaq nmo reme "MarautHoe mose" https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
14 KonTtponbHas padoTa o Teme "MarautHoe mosie" https://m.edsoo.ru/7f41bf72
15 SIBrieHue FMeKTpOMarHuTHOM UHAYKIMU. [ToTok brbmiorexa [IOK
BEKTOPA MATHHTHOI MH LKL https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
16 OJ1C unaykunu https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
17 3aKoH 3JIeKTpoMarHuTHON unaykunu dapaznes https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
18 Buxpesoe anexrpuueckoe nojue. Toku Oyko https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
19 OJ1C uHAYKIHMH B ABMOXKYIIMXCS IPOBOTHUKAX

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

20 Peurenne 3aaq https://m.eds00.ru/7f41bf72
bu6mmoreka [{OK

21 Hpasuio Jlenna https://m.edsoo.ru/7f41bf72
NuaykTuBHOCTH. KaTyiika HHIYKTHBHOCTH B brbnmorexa LHOK

22 LeTTH TOCTOSHHOTO TOKA https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK

23 Senenne cavonnykiwy. DJIC caMOMHTyKIHH https://m.edsoo.ru/7f41bf72
DHEPrus MArHUTHOTO TOJIS KATYIIKK ¢ TOKOM. brbnmorexa LIOK

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

25 Pemrenue 3amau https://m.edso0.ru/7f41bf72
OO600IIeHNEe U CHCTeMAaTH3alis 3HAHUN TI0 TEME Bubmorexa [IOK

26 " IeKTPOIHHAMHUKA" https://m.edsoo.ru/7f41bf72
KonTponbHas paboTa 1o Teme bubmuorexa IIOK

27 " IeKTPOHHAMHKA" https://m.edsoo.ru/7f41bf72
KonebarenbHas cucrema. CBOOOHBIE KOJICOAHMSL. Bubmmorexa [IOK

28 TapMOHHHUECKHE KOMebaHHs https://m.edsoo.ru/7f41bf72
Kunemarnyeckoe U JUHAMHYECKOE OMMCAHUE bub6moreka IIOK

29 KOIeGaTebHEIX NBIKSHH https://m.edsoo.ru/7f41bf72
DHepreTuyeckoe onucaHue. BeiBog bubnmoreka [JOK

30 JUHAMHAYECKOI0 OIMCAaHUs FTapMOHHUYECKUX https://m.edsoo.ru/7f41bf72

KoJICOaHUH U3 UX OHEPIETUUCCKOT'O0 U
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KHMHEMATHYCCKOTI'O OITMCaHHA

bu6mmoreka [{OK
31 AMIuHTya U (pasa KonebaHui https://m.edso0.ru/7f41bf72
[lepnon n yacrora konebanuid. [Teproa ManbIx bubnuorexa [JOK
32 CBOOOJHBIX KOJIEOAHUN MaTEMaTHUYECKOTO https://m.edsoo.ru/7f41bf72
MasTHUKa. [lepro cBOGOIHBIX KOJIeOaHMi
MPYKUHHOTO MasITHUKA
3aryxarolye kKonedanus. BeIHykKIeHHbIE brbmotexa LIOK
33 KoTeBamTIs. Pe30HAMC https://m.edso0.ru/7f41bf72
bu6moreka [IOK
34 ABTOKOIICOAHHS https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
35 Pemenue 3ana4 https://m.eds00.ru/7f41bf72
36 Vpok-koHpepeHius "MexaHndeckue KojiebaHus B brbmmotexa LIOK
MY3BIKATBHBIX HHCTPYMEHTaX" https://m.edsoo.ru/7f41bf72
O06001eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe brbmiorexa [IOK
37 "MexaHnueckie kone6ans” https://m.edsoo.ru/7f41bf72
38 DieKTpoMarHuTHEIE Konebanus. KoneOarenbuplii Brbmmotexa LIOK
KOHTYD https://m.edsoo.ru/7f41bf72
®opmyna Tomcona. CBs3b aMIUIUTY 1Bl 3apsia bubnuoreka [IOK
39 KOHJIEHCATOpa C aMILUIMTYI0M CUJIbI TOKA B https://m.edsoo.ru/7f41bf72
KoJiebaTeIbHOM KOHTYpE
40 3aK0H COXpaHEHHsI SHEPTUH B UACATHHOM Brbmiorera [IOK

K0JIe0aTeIbHOM KOHTYpPC

https://m.edsoo.ru/7f41bf72
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3aryxalue IeKTPOMarHuTHbIC KOJIeOaHusl.

bubmuoreka [JOK

41 .
BBIHYKICHHBIE 3JIEKTPOMArHUTHBIE KOJICOaH s https://m.eds00.ru/ 71416772
I[TepeMeHHBII TOK. Pe3ucTOp U KOHAEHCATOD B bubmmoreka [IOK
42 IeTH TepeMEHHOTO TOKa https://m.edsoo.ru/7f41bf72
KartyIka HHIYKTHBHOCTH B LIS IEPEMEHHOTO brbnmorexa LHOK
43 ToKa https://m.edsoo.ru/7f41bf72
3axon OMa JuIst SJIEKTPUYIECKOIT Henn brbnmorexa LHOK
44 MepeMeHHOTO TOKa https://m.edsoo.ru/7f41bf72
45 MOIIHOCTD TIEPEMEHHOTO TOKA. AMILUTUTYIHOE 1 bu6miorexa LHOK
AEHCTBYIOIIEE 3HAYCHNUE CHIIBI TOKA U HAMTPSUKCHUS https://m.eds00.ru/ 71416772
bu6mmoreka [IOK
46 Pe3onaHc B anekTpu4eckoi nenu https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
a7 Pewenne sazay https:/m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
48 Pemenue 3aaq https://m.edsoo.ru/7f41bf72
49 KonrposnbsHas pabora o TeMe bub6moreka IIOK
"JeKTPOMATHUTHBIE KOJeGaHHs" https://m.edsoo.ru/7f41bf72
50 Uneansubiif Tpancdopmarop. [Ipou3BoaACTBoO, bubmuorexa IIOK
nepeava u moTpedIeHne MMEKTPHIECKON SHEPIHU https://m.edso0.ru/7f41bT72
DKOJIOTHYECKUE PUCKHU TIPH TPOU3BOJICTBE but6muoreka [IOK
51 N1eKTpo3Heprun. KynpTypa ucnosb30BaHus https://m.edsoo.ru/7f41bf72

QJICKTPOOHECPIUU B MOBCEIHEBHOM KU3HU
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O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

bubmuoreka [JOK

52 :
"JyeKTpOMarHuTHbIE KosieOanus" https://m.edsoo.ru/7f41bf72
Mexanndeckue BOJIHbI. XapaKTEPUCTUKH brbmiorexa LIOK

53 MEXAHITICCKIX BOMH https://m.eds00.ru/7f41bf72

bubmmoreka [{OK

54 CBolicTBa MEXaHUICCKHX BOJIH https://m.edsoo.ru/7f41bf72

bubmmoreka [{OK

55 3ByK. XapaKTepHCTUKH 3ByKa https://m.edso0.ru/7f41bf72
Nuppassyk u ynbrpassyk. LllymMoBoe 3arpssHenue brbmiorexa LIOK

56 oKpyKaromeli cpesI https://m.edso0.ru/7f41bf72

bu6mmoreka [IOK

57 Pemenne 3anau https://m.edsoo.ru/7f41bf72
DJIEKTPOMAarHuTHHIC BOJIHBL. M3myueHue brbmmotexa LIOK

58 >IEKTPOMATHHTHBIX BOJH https://m.edsoo.ru/7f41bf72
DHeprus AMEeKTPOMarHuTHbIX BOJIH. CBOMCTBA brbmmotexa LIOK

59 >IEKTPOMATHITHELX BOIIH https://m.edso0.ru/7f41bf72

50 [Ikana sneKTpoMarHUTHBIX BOJIH. [Ipumenenue Brbmmotexa LIOK
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY hitps://m.edso0.ru/7f416772
[IpuHIMMBI PaTUOCBSI3U U TETIEBUICHHUS. bubnunoreka [JOK

61 Pannonokanus. D1eKTpoMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/7f41bf72
OKpY’KaroIen CpeJibl

62 KonTtposnrHas padota no teme "Konebanus u Brbmiorexa [IOK

BOJIHBI"

https://m.edsoo.ru/7f41bf72
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Cgert. 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHHUS

bubmuoreka [JOK

63 cBeTa https://m.eds00.ru/7f41bf72

64 Pelenue 3a1a4 Ha IPUMEHEHUE 3aKOHA bubmorexa [IOK
NPSMOJIMHEHHOTO PacpOCTPaHEHHUS CBETa https://m.edso0.ru/ 71416772
Orpaxenue cBera. [10cKkoe 3epKano. bubmorexa IIOK

65 Cdeprieckoe 3epKaio https://m.edsoo.ru/7f41bf72
[Ipenomnenne cBeta. AGCOIOTHBIN U bubnuoreka [JOK

66 OTHOCHTEJIbHBIN NIOKA3aTelb MPEIOMIICHNUS. https://m.edsoo.ru/7f41bf72
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIit
YTOJI TIOJTHOTO BHYTPEHHETO OTPAXKECHUS

67 Penrenue 3a1a4 Ha MPUMEHEHNE 3aKOHOB bubmorexa [IOK
OTPAKEHHUS H TIPETOMICHHS CBETa https://m.edsoo.ru/7f41bf72

68 Xon nmydeii B mpusMe. Jlucniepcus cBETa. bubmoreka [IOK
CnoxHbIl cocTaB Oenoro ceera. Llper https://m.eds00.ru/7f41bf72
Jlunspel. @OKYCHOE PaCCTOSHUE ¥ ONITUYECKAs CHIa bubmorexa IIOK

69 o —— https://m.edsoo.ru/7f41bf72

20 [TocTpoeHne N300paKeHUi B TMH3aX U UX Bubnmorexa IOK
crcTeMax. YBeIMueHHe THH3hI https://m.edsoo.ru/7f41bf72
Pelienue 3aj1a4u Ha IIOCTPOEHUE U300PAKEHHIA, Bubnmorexa IIOK

71 MOJTyHaeMBIX ¢ TIOMOIIIBIO JTHH3 https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
72 I'1a3 Kak onTHUECKas cHCTeMa https://m.eds00.ru/7f41bf72
73 Pewrenue 3anau. IIpenens npuMEHUMOCTH bubnuorexa [IOK
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reOMETPUYECKON ONITUKHU

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

bu6mmoreka [{OK
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
75 Hucnepcus ceta https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
76 HuTepdepenuns ceera https://m.edso0.ru/7f41bf72
77 KorepenTHbie ncTOUHUKU. Y CIIOBUS HAOIIOICHUS Bubmiorexa [IOK
MAKCHMYMOB H MHHHMYMOB https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
78 Pemenue 3amau https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
79 [Tpumenenne unrepdepeHnn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
80 Judpakuus cBeTa https://m.edso0.ru/7f41bf72
81 Judpakunonnas pemeérka. Y caoBue HaOII0ICHUS Bubnnorexa LIOK
FIABHBIX MAKCHMYMOB https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
82 Pemenue 3amau https://m.edsoo.ru/7f41bf72
[Tonepeunocts cBeTOBBIX BOJH. [lomsipuszanus Bubmiorexa HOK
83 https://m.edsoo.ru/7f41bf72
cBeTa
84 Pemenne 3amau bu6nmoreka [JOK
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bu6mmoreka [{OK
85 CBeToBbIC SIBICHHS B IPUPOJIC https://m.edsoo.ru/7f41bf72
86 OGO0IIEHHE U CHCTEMATU3AIUS 3HAHKM 110 TeMe bubsmorexa LHOK
"Omntuka" https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
87 Kontponbhas padoTa mo teme «OnTuka» https://m.eds00.ru/7f410f72
['paHuIIBI TPUMEHUMOCTH KIACCUYECKOMN bubnuoreka [IOK
88 MEXaHUKHU. 3aKOHBI SJIEKTPOJMHAMUKHA M TPUHITAI https://m.edsoo.ru/7f41bf72
OTHOCHUTEIILHOCTH
89 [MocTynaThl cenuanbHOM TeopUH brbmmotexa LIOK
OTHOCHTCILHOCTH https://m.edsoo.ru/7f41bf72
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI. bubnuoreka [JOK
[IpeobpazoBanus Jlopenmna. Ycinosue https://m.edsoo.ru/7f41bf72
90 NpUIUHHOCTH. OTHOCHUTEIBLHOCTh
OJTHOBPEMEHHOCTH. 3aMe]ICHUE BPEMEHH U
COKpAIIICHUE JUTUHBI
bubnuoreka [JOK
91 DHeprus U UMIYIbC PEIITUBUCTCKON YaCTULIBI https://m.eds00.ru/7f41bf72
92 CBs13b MacChl C SHEPTHEH U UMITYJILCOM brbmiorexa [IOK
PENATUBUCTCKON YaCTUIIBI. DHEPTHUS MOKOS https://m.ds00.ru/7f416772
bu6mmoreka [JOK
93 PaBHOBECHOE TENIOBOE U3TyYEHHE https://m.eds00.ru/7f41bf72
94 3akoH cMmelnleHus Buna bu6nmoreka [JOK
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bu6mmoreka [{OK
95 I'unoresza M. I1nanka o kBantax. @OTOHBI https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
96 DHeprusi ¥ UMIyasc HoToHa https://m.edsoo.ru/7f41bf72
97 ®otoadpdext. Onbitel A. I'. CrosieToBa. 3aKOHBI bubmmorexa [JOK
(borosdiexra https://m.edsoo.ru/7f41bf72
08 VYpasuenue DitnmreitHa as Gotodrddexra. Bubmiorexa [IOK
"Kpacas rpanuna” hotosdexra https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
99 JHasnenue ceera. Onbitel [1. H. JlebeneBa https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
100 BonHoBbIE CBOMCTBA YaCTHUIL https://m.edsoo.ru/7f41bf72
Bounnsl ne bpoitns. Jlnmuua Bosiabl ae bpoins u bu6mmoreka [JOK
101 pasMepbl 00J1aCTH JTOKAIU3AIUHN JBUKYIICHCS https://m.edsoo.ru/7f41bf72
YaCTHIIbI
bubnuoreka [JOK
102 KopmyckynsipHO-BOJIHOBOM Tyanusm https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
103 Judpaxiys 37eKTpOHOB Ha KpUCTaJIaxX https://m.edsoo.ru/7f41bf72
104 Crenuurka u3smMepeHuit B MUKPOMUDPE. brbmorexa LJOK
CoortHotienus: HeonpeaenéHuocTei I eiizendepra https:/m.edsoo.ru/ 7¥41b72
105 Pemenue rpaduueckux 3anau bubnuorexa [IOK
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bu6mmoreka [{OK
106 Pemenne pacu€THbIX 3a1a4 https://m.edsoo.ru/7f41bf72
107 KonrponsHas pabora 1o temam: "Ocnossl CTO", bubsmorexa LHOK
"KopITyCKy IPHO-BOTHOBO yami3m” https://m.edso0.ru/7f41bf72
108 OMNBITHI 110 UCCIIEA0BAHHIO CTPOEHHS aTOMA. Bubmmoreka [IOK
Tnanerapuas Moners atoma Pesepdopia https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
109 Hocrynaret bopa https://m.edso0.ru/7f41bf72
110 Busl criektpoB. CHEKTp ypoBHeil sHeprum aToma bubnmorexa LIOK
BOZIOPOIA https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
111 CroHTaHHOE W BBIHYXJCHHOE M3TyYeHUE CBETa https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
112 Jlasep https://m.edsoo.ru/7f41bf72
Hyxnonnas monens siiapa ['eiizenOepra-lBanenko. bu6mmoreka [JOK
113 3aps 1 MaccoBoe€ YKCIo snpa. M3oTombl. https://m.edsoo.ru/7f41bf72
PannoakTuBHOCTH
3aKOH paJinOaKTUBHOIO pacnana. CBolcTBa bubnuoreka [IOK
114 MOHM3UPYIOLIEro U3ilydeHus. Biausaue https://m.edsoo.ru/7f41bf72
PaMOaKTUBHOCTH HA KUBBIC OPTaHU3MBI.
Jo3umerpus
115 DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbIe CUITBL. bubmuoreka [JOK

Hedekt maccsl sipa. SnepHble peakiuu. SaepHsie
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peakTopsl. [IpoGieMbl yrpaBiseMoro
TEPMOSIJICPHOTO CUHTE3a. DKOJIOTUUECKHE aCTICKThI
pa3BUTHUSA SAEPHOU dSHEPTETUKU

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

SAnepusie peaktopsl. [Ipobiembl TepMosepHOTO

bubmmorexa [{OK

116 CUHTE3a. DKOJIOTHYECKUE aCTIEKThl Pa3BUTHS https://m.edsoo.ru/7f41bf72
SIIEPHOU SHEPTETUKHU
MeTo1bl perucTpalnuy U UCCaea0BaHUs bubnnorexa [JOK
3JIEMEHTapHbIX YacThll. PyH/1aMEeHTAIbHbBIC https://m.edsoo.ru/7f41bf72

117 B3aMMOJECHCTBUS. baproHbI, ME30HBI U JIENITOHBI.
[Ipencrasnenune o CranmaaptHoit moaenu. KBapk-
TJIFOOHHAS MOJIENb aIPOHOB

118 DdynpaMeHTaIbHbIE B3aUMOIeCcTBHS. BaproHbl, bubmoreka LOK
ME3OHBI ¥ JICTITOHEL https://m.edsoo.ru/7f41bf72

119 IIpencrasnenne o CrangaptHoii Moaenu. Keapk- bubmorexa [IOK
IJTI0OHHAS MOJIENTb ATPOHOB. https://m.edsoo.ru/7f41bf72
KonTposbHas paboTta 1o teme "®u3MKka aTOMHOTO bubmorexa IIOK

120 " https://m.edsoo.ru/7f41bf72
sanpa
®usuka 3a npegenamu CTaHIApTHONW MOJECIIH. bubnnoreka [JOK

121 Témuas marepus u TéMHas sHeprus. EquHcTBO https://m.edsoo.ru/7f41bf72
(buznueckoil KapTUHBI MUpA

129 Drarnsl pa3BUTHs aCTPOHOMHU. 3HAUCHHE Brbmmotexa LIOK
ACTPOHOMMUH https://m.edsoo.ru/7f41bf72
[TpuMeHUMOCTh 3aKOHOB (PU3UKH I 00BICHEHUS bubnuoreka [JOK

123 MPUPOJIBI KOCMUYECKHX 00BEKTOB. MeTo b1 https://m.edsoo.ru/7f41bf72
ACTPOHOMUYECKUX HUCCIIEIOBAHUN

124 CoBpeMeHHbIE ONITUYECKUE TEIECKOTIbI, bubmuoreka [JOK
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PagHOTENEeCKONbI, BHEATMOC(hEpHAast aCTPOHOMHUS

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

Bun 3Bé3ar0r0 Heba. Co3Be3ausl, spKue 3BE3/IbI,

bu6mmoreka [{OK

125 :
Ty — https://m.edsoo.ru/7f41bf72
196 Conneunas cucrema. Connne. CosHeunas brbmorexa LIOK
akTUBHOCTH. VicTounuk sHeprun CoJiHIIa U 3BE3]T https://m.edsoo.ru/741bf72
17 3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKH. brbmotexa LIOK
Jnarpamma "CIIeKTpagbHBIN KJIaCC — CBETUMOCTD" https://m.edsoo.ru/71416772
bu6moreka [IOK
128 3Be3/1bl IJIABHOM MOCJIE10BATEIbHOCTH https://m.eds00.ru/7f41bf72
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE bubmuorexa [JOK
129 MIPEACTABIICHUS O TIPOUCXOKICHUU U IBOJTIOITUN https://m.edsoo.ru/7f41bf72
CouHIia 1 3BE€311. DTamkl )KU3HU 3BE3]
130 Mneunslii ITyts — Hama Ianakruxa. Tursl bubnmorexa IOK
rajlakTuk. YEpHbIe IBIPHI B Apax ralakTHK hitps://m.edso0.ru/7§416772
Bcenennas. Pacmiupenne Beenennoid. 3akoH bubmuoreka [JOK
131 Xab06mna. Teopust bonbioro B3peiBa. PenukroBoe https://m.edsoo.ru/7f41bf72
U3ITy4YeHue
Macmrabnas cTpykTypa BeeneHHoil. Brbmmotexa LIOK
132 MeTaragaKTika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
133 Hepeménnsie mpobaemMbl acTpOHOMUU https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
134 Bceepoccuiickas kKoHTpoJibHas paboTa

https://m.edsoo.ru/7f41bf72
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®duznueckuil npakTukym no reme "Hccnenosanue
MarHUTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB" WM

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

135 "NccnenoBanue cBOMCTB (peppoMarHeTUkoB' win
"HccnenoBanne NeHCTBUS IIOCTOSIHHOIO MarHuTa
Ha paMKy C TOKOM"
®uznyeckuil npakTukym 1o teme "M3mepenue bubnuorexa [JOK
cuiibl Amnepa" unu "M3ydeHne 3aBUCUMOCTH https://m.edsoo.ru/7f41bf72
136 cuiibl Amrniepa oT cuitbl Toka" i "OnpeneneHue
MarHUTHON MHIIYKIIMW Ha OCHOBE H3MEPEHHSI CHITBI
Awmrepa"
®usnueckuil NpakTUKyM 1o teme "HccnenoBanue bubnuoreka [IOK
137 SABJICHUS 3JIEKTPOMArHUTHOM MHIYKIUH" WIIH https://m.edsoo.ru/7f41bf72
"OnpeneneHne MHIYKIIMUA BUXPEBOTO MAarHUTHOTO
nons"
®dusznueckui mpakTukyM mno teme "MccnenoBanue bubmuorexa [JOK
138 sBieHus: camonHaykuuu" i "Coopka Moienu https://m.edsoo.ru/7f41bf72
3JIEKTPOMAarHUTHOIO reHeparopa’
du3nyecKui mpakTUKyM 1o teme "M3mepenne bubmuoreka [JOK
139 nepuoaa cBOOOHBIX KOJICOAHUI HUTSHOTO U https://m.edsoo.ru/7f41bf72
MPYKUHHOTO MasiTHUKOB"
®u3NUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK
140 "[IpeoOpazoBaHKe SHEPTUU B IPY>KUHHOM https://m.edsoo.ru/7f41bf72
MasTHHKE"
@duznueckuil npakTukym no reme "Hccnenosanue bubnuoreka [IOK
MEPEMEHHOT0 TOKA Yepe3 MOCIIeI0BaTENBHO https://m.edso0.ru/7f41bf72
141 COEIMHEHHBIE KOHAECHCATOP, KaTYyIIKy U pe3ucTop”
w "MccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH IEPEMEHHOT0 TOKa"
142 duznyeckuil NpakTUKyM 1o teme "M3ydyenne bubnuorexa [IOK
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rapamMeTpoB 3BYKOBOW BOJIHBI"

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

®uznyeckuil npakTukym 1o teme "M3mepenue
MoKa3aTes MPeTOMIICHHS CTeKIa" UiIn

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

143 "TTomyyenne n300paXKEHHsI B CUCTEME 3 IJIOCKOTO
3epKayia v JIMH3bI"
®duznueckuil npakTukym no teme "Hccnenosanue bubnnorexa [JOK

144 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT BEII[ECTBA https://m.edsoo.ru/7f41bf72
(Ha mpumepe xuakux JuH3)" uin "M3mepenue
(hOKYCHOTO paccTOSHUS pacCceUBaOLIUX JUH3"
Ouznyeckuil mpakTukyMm 1o teme "Habmonenue bubnuoreka [IOK

145 TU(PPaKIUK, UHTEpPEPEHIUHN U MOJISIpU3aLuN https://m.edsoo.ru/7f41bf72
cBera"
®u3nyecKkui MpakTUKyM 1o teme "OnpeneneHne bubmuorexa [JOK

146 HMITYJIbCA ¥ SHEPTUU PEIATUBUCTCKUX YacTHIl (110 https://m.edsoo.ru/7f41bf72
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX YaCTHUII B
MarHuTHOM TmoJie)"
du3nyecKui mpakTUKyM 1o teme "M3mepenne bubnuoreka [JOK

147 nocTosgHHoOM IiTaHka Ha OCHOBE HCCIIEIOBAHUA https://m.edsoo.ru/7f41bf72
dhoTorddexra" nnm "UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUO]] OT HAMpsHKeHUs "
®usnueckuil npakTUKym no reme "HccnenoBanue bu6mmoreka [JOK

148 CIIEKTpa pa3pekKEHHOTO aTOMAPHOTO BOJOPOaA U https://m.edsoo.ru/7f41bf72
U3MepeHue nocrossHHoi Pundepra”
®uznueckuil npakTukyMm 1o reme "Hccnenosanue bubnuoreka [IOK

149 pazmoaKTUBHOTO (pOHA C UCTIOJIb30BAaHUEM https://m.edsoo.ru/7f41bf72
no3umerpa" nwin "M3ydyenue nornouieHus o6era-
YaCTHI AJTIOMUHHEM"

150 dusnueckuii npakTukym 1o Teme "HabmroneHus bubnuorexa [IOK
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3BE3THOTO HEeOa HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAHUEM KOMIIBIOTCPHBIX HpI/IHO)KeHI/If/’I

JUTs OTIPEJICTICHUS TI0JIOKEHUST HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro noaymapus u sipkue 3BE3/1b1" UIn
"HaGmnronenus B Teneckon JIyHbl, TUTaHeT,
TYMaHHOCTEH U 3BE3AHBIX CKOTUIICHH"

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

0O0001IEeHNE U crUcTEMATH3aINs 3HAHUN. Poib
(bMBUKHM U ACTPOHOMHH B SKOHOMHUECKOM,

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

151 TEXHOJIOTHISCKOM, COIHATbHOM M ATHUYECKON
cdepax JIesaTeTbHOCTH YeJIOBEKa
O06o0menue u cucreMaru3arus 3Hanuii. Pois u bubmuorexa [JOK
152 MecTO (PU3UKU M aCTPOHOMHUH B COBPEMEHHOMN https://m.edsoo.ru/7f41bf72
HAy4YHOM KapTHHE MHUpA
O06001IeHne u cucreMaTu3ans 3HaHuii. Pois bu6mmoreka [IOK
¢uznueckoit Teopun B GopMHUPOBaAHUH https://m.edsoo.ru/7f41bf72
153 MPEACTABICHUHN 0 PU3NYECKON KapTHHE MHUPA,
MecTO (PM3UYECKOM KapTHHBI MUpa B 00IIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJICHUI O IPUPO/IE
O060O0IEHNE U CHCTEMATH3ALIUS 3HAHUMN 110 TEME Bubsmorexa IOK
154 "KuneMatuka" https://m.edso0.ru/7f41bf72
O6001IEHNE U CHCTEMaTH3aLUs 3HAHUH 110 TeMe bubmuorexa IIOK
155 "KunemaTuka" https://m.edso0.ru/7f41bf72
O6001IEHNE U CHCTEMaTH3aLUs 3HAHUH 110 TeMe bubmorexa IIOK
156 " TTnramiKa" https.//m.edsoo.ru/7f41bf72
157 OO6oO1IeHre U cucTeMaTH3allis 3HaHUH 110 TeMe bubmuoreka [JOK
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"Cratuka TBEpa0TrO Tena"

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

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 110 TEME

bu6mmoreka [{OK

158 "3aKOHEI COXPAHCHHS B Mexanuke" httDS//mEdSOOI'U/7f4lbf72

159 O060011IeHNE U cUCTEMATU3aIMs 3HAHUI 110 TeMe bubmorexa [OK
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TeOpHH" https://m.eds00.ru/ 71410772

160 O06001IeHNE U cUCTEMATH3alHs 3HAHUI 110 TeMe bubmorexa LOK
"TepMoTHHAMIKA. TETIIOBbIE MAITHHEI" https://m.edsoo.ru/7f41bf72
OO6o01enre u cucTeMaTu3als 3HaHuH 10 TeMe bubmuorexa [JOK

161 "ArperatHbie cOCTOAHUS BellecTBa. Da3zoBbie https://m.edso0.ru/7f41bf72
nepexonr”
OO0O0O0IICHUE U CUCTEMATH3AIHS 3HAHUH 110 TeMe bubmorexa [IOK

162 "JeKTpUEecKoe Toe" https://m.edsoo.ru/7f41bf72

163 O00O0IIeHNEe U CHCTeMAaTH3alvs 3HAHU TI0 TEME Bubmorexa [OK
"TToCTOSHHBIH SMeKTpHyecKuii TOK" https://m.edsoo.ru/7f41bf72
O000IIeHNE U CHCTeMAaTH3allns 3HAHUH TI0 TEME Bubmorexa [IOK

164 "TOKH B PA3THUHBIX Cpeax” https://m.edsoo.ru/7f41bf72
O060011IeHNE U cHCTEMAaTU3alus 3HaHU| 10 TeMe bubmorexa [OK

165 "MaruuTHoe Hose” https://m.edsoo.ru/7f41bf72

166 PesepBHblii ypok. O000IIEHHE U CUCTEMATU3ALHS Bubnmorexa IIOK
3HaHUH 1o Teme "DIEeKTPOMarHUTHbIE KoJlebaHus" https://m.ds00.ru/7f416772
PezepBHblit ypok. O00OII€HNE U cCUCTeMaTH3alHs bubnuoreka [IOK

167 3HAHUU 110 TeMe "MexaHuuecKue U https://m.edsoo.ru/7f41bf72

3JIEKTPOMarHUTHbIE BOIHBI"
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PesepBHbIit ypok. O000IICHHE U CHCTEMAaTH3AINS

bu6mmoreka [IOK

168 1 :
sHanmi 10 Teme "OnriKa" https://m.edsoo0.ru/7f41bf72

160 PesepBHBIii ypok. O600IIEHNE H CHCTEMATH3AIHSA 1 brbmorexa LIOK
snanmii mo Teme "Ochorsl CTO" https://m.edsoo.ru/7f41bf72
PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3AINS bubnnorexa [JOK

170 3HaHui 1o Teme "KoprnyckynsipHo-BOJIHOBOM 1 https://m.edsoo.ru/7f41bf72
nyanuzm"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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