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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma eCTECTBEHHOHAYYHOM HANpaBICHHOCTH MO (UBUKE
yTIyOJICHHOTO YPOBHS C MCIOJIb30BaHHEM 000pyoBaHUs IeHTpa «Touku poctay
Ha YpOBHE cpeHero oluiero oopa3zoBaHus pazpadoTaHa Ha OCHOBE MOJOKECHUN U
TpeOboBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBl,
npeactaBieHHbix B ®I'OC COO, a Ttakke ¢ yuérom (QenepanbHol paboueit
nporpaMMmbl BocnuTaHusi ¥ KoOHIeENIuMU TpenojaBaHus Y4eOHOro mpeameTa
«duzuka» B o00pa3zoBaTenbHbIX opranm3anusx Poccuiickoit denepanun,
peanu3yromx OCHOBHbIE 00pa30BaTEbHbIE IPOTPAMMBI.

Coznanue nienTpa «Touka pocTay mpernoiaraeT pa3BuTue o0pa3oBaTesibHON
UHQPaACTPYKTYpbl 00111€00pa30BaTeIbHON OpraHu3alii, B TOM YHCIE OCHAIlEHHUE
0011e00pa3oBaTeIbHON OpPTraHU3aMU: 000PYJ0BAHUEM, CPEICTBAMU OOYUYCHHS U
BOCIIUTAHMS I8 M3Yy4eHUs (B TOM YHCJIE SKCIEPUMEHTAIILHOT0) MPEIMETOB,
KypCOB, IUCHHUIUIMH (MOJYJI€) €CTEeCTBEHHOHAYYHOW HAMpaBICHHOCTH TMPH
peanu3aii OCHOBHBIX 00Ie00pa30BaTEIbHBIX MPOrpPaMM U JOMOJHUTEIBHBIX
00111e00pa30BaTebHBIX MPOTPAaMM, B TOM YHCIIC ISl PACHIUPEHUS COJACPIKAHUS
yueOHoro mpeamera «Dduszukay; obopydoBaHHEM, CpeacTBaMH OOyYEeHHS U
BOCHHUTAHUS JJIS peaju3alldd MpOorpaMM JIOMOJHUTENBHOrO 00pa3oBaHUsA
€CTEeCTBEHHOHAYYHOM HAIPABJICHHOCTEH; KOMITbIOTEPHBIM u UHBIM
000py1I0BaHHEM.

[IpodunpHpii  KOMIUIEKT 00OpyaoBaHus obOecrieunBaeT dA(QeKTuBHOE
JOCTI)KEHUE O00pa30BaTENbHBIX PE3yJbTaTOB OOYYAIONIUMUCS IO MpOorpaMmam
€CTECTBEHHOHAYYHON HAaINpaBICHHOCTH, BO3MOXHOCTHh YTIYOJNEHHOTO H3yUYCHHUS
OTJIEIBHBIX TMPEAMETOB, B TOM YHUCIE IS (POPMUPOBAHUS H300PETATENHCKOTO,
KPEaTUBHOTO,  KPUTHUYECKOTO  MBIIUICHUS,  pPa3BUTUS  (YHKIMOHAIHHOM
rPAMOTHOCTH Yy OOydYarolmuxcsi, B TOM UHCIE ECTECTBEHHOHAy4YHOU U
MAaTEMaTHYECKOU.

DOKCHEPUMEHT SIBJISIETCS NUCTOYHUKOM 3HAHUW U KPUTEPUEM WX UCTUHHOCTH B
Hayke. KoHmenius coBpeMeHHOTO 00pa30BaHUs MOJAPAa3yMEBAET, YTO B yU4eOHOM
AKCOEPUMEHTE  BEAYLIYIO  pOJib  JOJDKEH  3aHATh  CaMOCTOSITEJIbHBIN
HCCIIEI0OBATENbCKUI YYEHUYECKUI HKCIEPUMEHT. CoBpemeHHbIe
AKCIIEPUMEHTATBHBIC HMCCIENOBAaHUSA MO (U3HKE YK€ TPYIAHO MPEICTAaBUTH Oe3
WCIIOJIb30BAaHUSI HE TOJBKO aHAJOTOBBIX, HO W IM(POBBIX H3MEPUTEIHHBIX
npubopoB. B denepanbHOM TOCYJapCTBEHHOM O0pa30BaTEIbHOM CTaHIApTe
(manee-®I'OC) nmponucaHo, 4TO OJHUM M3 YHUBEPCAIbHBIX YUYEOHBIX EUCTBUUI
(manee — VYVY]I), npuoOperaemMbpiX yyalluMHUCS, MJOJKHO CTaTh YMEHHE
«IPOBEACHUS OIBITOB, MPOCTHIX IKCIEPUMEHTATBHBIX HCCICIOBAHUN, MPIMBIX H
KOCBCHHBIX W3MEpPEHWW C WCIOJb30BAaHUEM aHAJOTOBBIX H  ITU(PPOBBIX
U3MEPUTETHHBIX TTPHOOPOBY.



Hudposas madoparopusi KapJAWHAJIBHBIM O0pa3oM H3MEHSET METOJUKY H
ColepKaHUE  JKCIIEPUMEHTANIBHOW  NIEATCTLHOCTH M TOMOTAeT  PEIIUTH
BEHINICTIEpEYUCIICHHBIE TIpoOiemMbl. Illupokuii cnektp IMQGPOBBIX JTaTIYUKOB
MO3BOJISIET YYAIIUMCSl 3HAKOMUTBLCA C MapamMeTpamMu (PU3HUYECKOro SKCIEPUMEHTA
HE TOJIbKO Ha KAaYeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHE. C MOMOIIbIO
1upoBoOi 1aOOPATOPUU MOXKHO TPOBOJIUTH JTUTEIBHBIA IKCIIEPUMEHT JaXe B
OTCYTCTBUH 3KCHepuMeHTaTOopa. [Ipr 3TOM M3MepsieMble TaHHBIC U PE3YJIbTAThl UX
00paboTKH 0TOOpaKAIOTCSI HETIOCPEICTBEHHO HA AKPAaHE KOMITBIOTEPA.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUYEHHUSI TEM U pa3/eioB
y4eOHOro MpeaMeTa ¢ y4ETOM MEKIIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKK y4eOHOTO Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIIMXCH.
[Iporpamma 1o ¢u3uke naéT MpejcTaBlIeHUE O LEJAX, COJACpPKAHMM, OOIIei
CTpaTeruu OOYy4YeHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenne kypca (usnku yrayOoJ€HHOTO YpPOBHSI MO3BOJISIET PEaM30BaTh
3a/1layu MPO(ECCUOHATILHON OpPUEHTAIMM, HAIPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBJICHUSI CBOMX HWHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHmzanuax MnpodecCUOHATBLHOTO O00pa3oBaHUsl MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsloTCS IUTAHUPYEMBbIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO OOIIETro 00pa30BaHMs: JINYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBue). HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeJMETHBIM H TPEAMETHBIM pe3yJibTaTaM OO0y4YaloIUXCs, OCBOUBIIUX
nmporpaMMmy 1o (¢GH3UKE Ha YpPOBHE CpeIHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSETCS CUCTEMHO-ACSITEIIbHOCTHBIN MOIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI MO T0JIlaM 00YJICHHUS;

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

[Iporpamma 1o ¢u3uke wuMEeT NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX pab0OUUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUECKYIO WHUIIMATUBY YUUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUIsI peaju3aldd  Pa3IUIHBIX METOJUYCCKUX
MOJXO/IOB K TpeToJaBaHnio (U3UKA HA YIIYyOJIEHHOM YpOBHE TPH YCIOBUU
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KayecTBe y4eOHOIo IpeJMeTa 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 IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpENeNwiIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydaromierocs, B (popMupoBaHre yMEHUW NMPUMEHSITh HAYYHBIN
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypC SIBISIETCA JOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuid. Begymum B Kypce sBIseTCS
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanmzanus TpeanosaracT MCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dusuku yrmyOon€HHOTO ypOBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN M3YYEHHBIX TE€OpUM M 3aKOHOB. [Ipum 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMS, TOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PAa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKXe 00CYXICHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cofepkaHus MporpaMMsbl 10 (PU3HUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIUIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUHM CAMOCTOSATENBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JeHcTByonero ¢akropa yuyeOHoro mpouecca. st yriayOa€HHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJIFOYAIONIETO (DpOHTANBHBIC YUYCHWYECKHE OMBITHI MPU HM3YYCHHH 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 xnaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. BTopoil cmocod — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOIr0, 0000IEHHOTO BUa O€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme 1o (Qusmke cucTeMa YYEHHYECKOTO OKCIEPHUMEHTA,
7a00paTOPHBIX pabOT M MPAKTUKyMa TPEJCTaBIeHA CIUHBIM TepedyHeM. BbIOOp
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCcTHUKaMU 00pa30BaTeIbHOIO MPoliecca UCXOs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OCHaIeHUs KaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEpPEHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (M3MUECKMX BEJIWYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

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
U3Y4YeHHbIE 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOTO paszierna Kypca, Tak |
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
buzrueckoi MOACIU JUIsl CUTYaIluU MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHUYCCKOMY OOECIICUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHEro O0IIero 00pa3oBaHus JOHKEH U3YYaThCs B YCIOBHSIX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (U3MKU MODKHO OBITh HEOO0XO0auMOe
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B Iporpamme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JHlemoHCcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(GyHIaMEHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMCHCHHUIA.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYOBAaHMS JIOJKHBI OBITh IMOCTPOSHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

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

(opMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOy4YaloIIHUXCAd K HaydYHOMY
U3YYEHUIO MPUPOABI, pPa3BUTHE UX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4YeHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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 CaMOCTOSITEIbHOIO 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 NeaTeIbHOCTH, 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 MPOPUIIL.

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 JTabopaTOpPHBIX W
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 — pyHIaMeHTanbHasg HayKa o npupojae. Hayunslii MeTo mo3HAHUA 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
U3MEPUTENIHLHBIC MPUOOPHI, 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
3apsin). 'unoreza. @U3NYECKUM 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3ndeckast
TEOpHUs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsHKEHUS B LENMU IMOCTOSHHOTO 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 aBuxkeHHe. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBUKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

[Tepemernienre, CKOpPOCThb (CpelHssi CKOPOCTh, MTHOBEHHAs CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpad UK.

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 JIMHEWHass cKopocTh. Ilepmon u yactora oOpaieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAOB, LENHbIE, UIIECTEpEHYATBIE W PEMEHHBIC IIepelayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOJIb30BAHUEM 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 yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAEKTOPHIl, CKOPOCTEN 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 NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

WN3yuenue nBWKeHHs Tena, OpOIIEHHOTOo Topu3oHTanbHO. [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 NMEpPHOJA OOpalleHHs] KOHUYECKOro MasiTHHKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akon HproToHa 111 MatepraibHONU TOYKH.

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 IIJIAHETHI W OT reorpaduyeckod MmHUPOTHL. JIBUXKEHUE
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. Koapouuuent tpenus. Cuna CONpOTUBIEHUS MPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

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  MPUIIOKEHHBIX K TeIy CHI 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 HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
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 YIIIOBOro KoddduimeHnrta
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.

AbGcomotHo TBEpHoe Teno. I[locTymarenbHOe W BpallaTelbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne yclOBUII pPaBHOBECHUS TBEPIOTO Tejla, HMMEKONIIET0 OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. L{eHTp macc
CHCTEMbI MaTepUaIbHBIX TOUEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IepeMelneHuu. [ 'paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHeEprus.
[loTeHuuanbHast sHEeprust ynpyro aeopMUpoBaHHON NpyxuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela MpU COBEPIIEHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmnyiibca tesa o TOpMO3HOMY IIyTH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

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 MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUST MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHOoBaHue. Jubdys3us. bpoyHoBckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasMepbl Mosiekyd (atromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

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

Mogenb ueanbHOro ra3a B MOJEKYISIPHO-KUHETUYECKOW TEOPUHU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
ujealbHOM Ta3e ¢ TIOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ 'paduueckoe
npeJ/iCTaBlIeHUuE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOPUH UCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] 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, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne rmporecca YCTAaHOBICHHUSI TEIUIOBOIO PAaBHOBECHUS IpPH
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpEJHUE 3HAYEHUS BEJIIMYMH, ONHCHIBAIOIIUX
€€ COCTOsTHUE Ha MUKPOCKOMTUYECKOM YPOBHE.



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

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUN:
ypaBHeHne MeHneneeBa—KnanelpoHa M BBIPAKEHHE Ui BHYTPEHHEW JHEPIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOAMHAMUKE. Beruncienue paboTel o rpaguky
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
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YnenbHass TemIOTa CropaHUs
TorinBa. Pacy€r KonuyecTBa TEmJIOTHI TpH  Terwionepenaue. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI M paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

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 3nauenne KIIJI. [{ukn Kapuo.

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
MCITOJIb30BAaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOTIIINBA TS
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEH YHEPTUH.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue agnabaTHOro mpoiiecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u kouHjaeHcanusa. HWcmapenue u kumeHue. Y aenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble ¥ HeHachIleHHbIe TMapbl. KayecTBeHHass 3aBUCHUMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTD.

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

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacuimpeHne KUIAKOCTEH W TBEPABIX TeJl, 00bEMHOE U JTUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTspKeHHE. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKCHHUS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI:  KUJKUE
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.

HccnenoBanne HarpeBaHus U MUIABICHUS KPUCTAJIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne cBONCTB HACHIIIEHHBIX MApOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns 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 3apsAfaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

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

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

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHbIA  3apsin. Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3IEKTPOCTATUYECKOTO MOJiA. Pa3HOCTh IMOTEHIMAIOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojs. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJTHOPOIHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0wbéMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIHAIBHBIX MOBEPXHOCTEM.

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

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coeMHEHNE KOHIEeHCATOPOB. [locnenoBaTenpHOE COeAMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTpOCTaTHYECKas 3allluTa, 3a3€MIJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpocTaTudeckoro reaeparopa (Ban ne I'paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaiiieHus: SHEPTUH 3apsKEHHOTO KOHACHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsikenne U u 9J1C é.

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBl U IUIOIIAAM MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH Jxoyns—JleHua.

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

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

KonnencaTtop B 11enu NOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS M CBETOMO/IA.

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

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJ]C. KopoTkoe 3aMbIKaHUE TaIbBAHUUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccnenoBanne CMEIaHHOTO COSUHEHUST PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS 71 JIAMIIbI
HaKaJMBaHUs.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOHUKH. CobcTBeHHas U IIPUMECHAS IIPOBOAUMOCTD
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS ITHCCOLMALMSL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNIeKTpUUYECKUi TOK B Ta3zax. CamMOCTOSITENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOpP, (QPOTOAMOJ, CBETOAMOJ], TalbBaHWKA, padUHUPOBAHUE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAUMOCTH METAIIIIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

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 MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKknX BENWYMH, MPOBEpPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie pabOTHI, TPAKTHKYM) ).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnoie noHAmMUA, C6A3AHHBIE C USYUEHUEM MEM 0006 HAYUHOZ20
no3HanuA: SABIICHWE, HAay4HbIM (DaKkT, rumnoresa, (uU3MUecKas BEIUUYMHA, 3aKOH,



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

Mamemamuka: pelieHHUEe CUCTEMbl ypaBHeHUU. JIuHelHas ¢QyHKUMS,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOW mpupoze, Auddysusa, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIW3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B *KUBOM MpUpOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS JUCCOLMALIMS, TAIbBAHUKA, JICKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILUTENH, peméTdyaTble KOHCTPYKINHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOIHH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE€ HAHOMATEpUaJoOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
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 MarmuTHOM wuWHAykuuu. [lpuHunun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiIECHUE U MOYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

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



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHMUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

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

Kaptuna nuHuil MarHUTHON MHIYKIMK 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.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NeHCTBUS AIEKTPOU3MEPUTEITHLHOTO npubdopa
MarHUTOICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO 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.

SlBneHne AIIEKTpOMAarHUTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTPOMAarHUTHOW uWHAyKuuu Dapases.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA 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 IC HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoct I/IC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTMHAMHYECKOTO OMUCAaHMS TAPMOHMYECKUX KOJIeOAaHUM M3 UX DHEPreTHUECKOro U
KHHEMAaTUYECKOTO OITMCAHMS.

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

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuoa CcBOOOIHBIX KojeOaHUN TPYKUHHOTO
MasiTHUKA.

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

TexHU4YeCcKHe yCTpOUWCTBA M TEXHOJOTHYECKUE MPOLECCHl: 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
KOJIeOAHWUH OT COTIPOTHUBIICHUS.

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

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamoprsie padbomot, NpaKmMuKym.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUH HUTAHOIO U MPYKHUHHOTO
MasITHUKOB.

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

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHU.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebarenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTYAbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOITHOCTP TIEPEMEHHOTO TOKA. AMIUTUTYAHOE H
JEUCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa M HANpsDKEHUs TIPU Pa3IuyHON (opme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMH CHUHYCOWUJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepenadya u moTpediieHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYEeCKHe YCTPOWCTBA M TEXHOJOTHYECKHE IPOILECCHI: AICKTPUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumunorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTebHOM —COCIMHEHUH PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre mepeMeHHOTO0 TOKa 4epe3 MOCIeAOBATENIbHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHHIE BOJHBI. Y CIOBUS M3JIYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

Jemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

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

UccnenoBanre  CBOWCTB ~ AJEKTPOMArHUTHBIX  BOJH:  OTPaKEHHUE,
MpeIoMIIeHHE, NoJisipu3anus, Tudpaxkuus, narepdepeHius.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne 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 cBeta. 3aKOHBI PENIOMIIEHUS CBETAa. AOCOIIOTHBIN MMOKA3aTENb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nyueit B mpusme. ucnepcus cBera. CloXHBIA cOCTaB 0elIoro cperta.
[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(hepUdecKol JTUH3BI OT €€ NeOMETPUM U OTHOCUTEIHHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoi ocu. IlocTpoeHne wu300pakeHWH TOYKHM M OTpe3Ka MpsMOH B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

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

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMyMOB U MHUHUMYMOB B UWHTEp(EpEHIIMOHHOMN
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: OYKH, JyTa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npeioMieHus CBETA.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHinu crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TIprMmeHeHue NoaAPOU0B 11 U3YUEHUS] MEXaHUYECKUX HAMPSAKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzoOpaxeHusi B CUCTEME U3 ITOCKOTO 3epKaJia U JIUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne noisipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH AUDIICKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI ClIeMAJBHON TEOPUU OTHOCUTEIbHOCTH.

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

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

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

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



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

VYyeHnyeckuit 3KCIEPUMEHT, 1a00OpPaTOPHBIE 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 (U3nydeHue abCOTIOTHO YEPHOTO Teja).
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 UYaCTHOCTH, [IaBJICHHWE CBeTa Ha aOCOJIOTHO
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. [{udpakius >1eKTpOHOB Ha KpHUCTaJLIax.

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

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

Uccnenoanue 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. U3nydyenue u norjioiieHue 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 TEXHOJOTMYECKUE IIPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas moxens snpa I'elizenOepra—MBanenko. 3apsa snapa. MaccoBoe
yucio sapa. M3otomnsl.

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
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

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 YHEPIETUKH.

MeTobl perucTpanuu U UCCIEN0BAHUS JIIEMEHTAPHBIX YaCTHULL.

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

®uzuka 3a npenenamu CrangaptHod mojenu. TéMHas Marepus U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

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

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomut, npaKkmuKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Dtansl pa3BUTHS acTpOHOMUU. [IpUKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

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

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipKue 3BE3NBI, IUIAHETHI, 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]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
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 ramaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B Apax
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, TUIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TIOTPEITHOCTH U3MEPEHUN (U3UUECKUX BEITHYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «KonedaHus
U BOJHBI», «OCHOBBI CHEHHAIBHOW TEOPUM OTHOCHUTENIBbHOCTHY, «KBaHTOBas
duznkay», « 3IeMEHThl ACTPOHOMUHU U aCTPOPUBUKIY.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UpPYIOIIEe, OOBACHUTENBHOH M  NPOTHOCTHYECKON  (PyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (u3MYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 Kkiacce
OCYLIECTBIISIETCS C YUETOM COJIEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHbBIE C USYUECHUEM MEMOO08 HAYUHO20
no3HanuA: SBIICHUE, HAYYHBIH (hakT, rumnoresa, (usnyeckass BEeTUUYMHA, 3aKOH,
TEOopus, HaAONIOJCHHE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTEIbHBIE PUOOPHI, IM(PpoBas 1ab0paTOPHS.

Mamemamuka: pelieHUE CHCTEMBbl YpaBHEHHMI. TpHUroHOMETpuyecKue
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOPBI U MX MPOEKUUH HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

buonozusa: >nextpuyeckue SBICHUS B JKMBOW MpUpOJE, KoJieOaTelbHbBIS
IBIWKECHHUS B JKMBOM IIPUPOJE, DHKOJOTMYECKHME PHUCKM IIPpU IHPOU3BOJICTBE
JIIEKTPO3HEPTUH,  JJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpelsbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOCHUE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYpPa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHHUsS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBIM
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOT0 TOKa, MHAYKIMOHHAs Ie4b,
JVMHUHN JJIEKTponepeaay, 3IEKTPOABUTATENb, pafap, PaIHuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJIHEYHas OaTapes, CyTHUKOBBIE

IIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.
IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHUMAJIMHHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI Yy4yeOHOro mpeamera «Du3UKay
JTOJDKHBI OTPa’KaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYaOIMIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBbITa U OTBITA JACATEILHOCTH B MPOIIECCE peaau3ailii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

rPa’KIaHCKOT0 BOCTIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOH  MO3UIMU  OOYYaromIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHATHE TPAAUIMOHHBIX OOIICYETIOBEYECKUX T'yMAHUCTHUYECKUX H
JIEMOKPaTHYECKUX [IEHHOCTEH;

e TOTOBHOCTBH BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX IPa’KJaHCKOTO
oOImecTBa, y4yacTBOBaTh B CaMOYIpaBlIeHHMHM B 00Opa3oBaTeIbHOU
OpraHu3aluu;

e yMEHHE B3aUMOJICUCTBOBaTH C  COIMAJIBHBIMA  HMHCTUTYTaMU B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOUN M BOJOHTEPCKOM NIEATETLHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXIAHCKOU UJCHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTUKECHHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

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

e CIIOCOOHOCTH OIICHWBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
4yucIie B AeATEIbHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYMBOIO OyAyIIEero.

3CTETHYECKOr0 BOCTIMTAHUSA:

e DOCTETHUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs ACTETUKY HAYy4YHOIO
TBOPYECTBA, MPUCYIIETO (HU3NYECKOUN HayKe.



TPYAOBOI0 BOCIIUTAHMSA:

HMHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayien mpodeccruu u peaau3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (PU3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOIro BOCIIMTAaHUA:

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

IUIAHUPOBAHUE U OCYUIECTBIICHUE JECUCTBUUA B OKPYXKAIOLIEHW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OINbITa JESITEILHOCTH KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOILIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOATENHHO  (HOPMYIUPOBaTh U  aAKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LENU JEATEIbHOCTH, 3aaBaTh IApamMeTpbl U KPUTEPUU HX
JTOCTUKEHHUS;

BBIABIIATH 3aKOHOMEPHOCTA M NPOTUBOPEYHs B paccCMaTpPUBAEMbIX
(bU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTEpUAIIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTb, OLIEHUBATh COOTBETCTBHUE
pe3yJIbTATOB LIEJSIM, OLIEHUBATH PUCKU MOCIIEICTBUN IE€STEIbHOCTH;
KOOPAVMHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC HeﬁCTBHﬂ:



BJa/I€Th HAYYHON TEPMHUHOJOTUEN, KIIOYEBBIMU MOHATUSAMU M METOJAMU
(u3nUeCcKOl HayKu;

BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEeATeIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a7ady  (PU3NYECKOTo
coJiep KaHusl, IPUMEHEHHIO Pa3IMYHbIX METOJO0B MO3HAHUS;

BJIaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX
CUTyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4EOHBIX NMPOEKTOB B 00JIacTH
buzuky;

BBISIBJISTh NMPUUYMHHO-CIEACTBEHHBIE CBA3M M aAKTyalIM3UpOBATh 3ajauy,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pElICHHUS;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJayd pe3yJIbTaThl,
KPUTHYECKHU OLEHUBATH X JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSX;

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

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PU3MKE B TMPAKTHUECKYIO0 OO0JacTh
KU3HEEATEIHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, IOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TMONYy4YeHUs MH(DOpManuu (HU3NIECKOTO COAEpKAHUS
U3 HCTOYHUKOB PAa3HBIX TUIOB, CAMOCTOSATENIBHO OCYIIECTBISTH IOUCK,
aHaIM3, CUCTEMATH3AIMI0 W WHTEPHpPETAni0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OLICHUBATh IOCTOBEPHOCTh UH(POPMAIIUH;

UCTIONIb30BaTh CpeACTBA HWH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, NPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJAEpPKaHUS B Pa3IUUHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHQPOpMAlMU U I€JIEBOM ayJIUTOpPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPECTABICHUS U BU3yaIU3aLIUH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

OCYIIECTBJISITh OOIIEHHE Ha Yypokax (U3UKK M BO BHE-YPOUHOM
NeSTENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUd H CMAr4arhb
KOH(JIUKTBI;

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

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJTBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh 1I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISITh IUIaH
JEUCTBUH, pacpeesTh POJIU ¢ Y4ETOM MHEHUN YYaCTHUKOB, 00CYXAaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yacTHHKA KOMaH[bl B
o0IIMi pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKOIN 3HAUNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIEe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  IO3HABATENBHYIO JEATEIbHOCTh B
obnmacti (U3MKM W aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULUA B 001acCTH
(GU3UKH, MOCTOSSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.



CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABaTENbHOW pe(dIeKCUH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELICHUS IO HX
CHIKCHHUIO;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

MpUHUMATh ceOs1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH.

B mporecce moCTIKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS TPOTPAMMBI TI0
buzuke IS ypOBHS CpeaHero oOmero oOpa3oBaHus Yy OOyYaromMXcs

COBEPIIEHCTBYETCS HMOIIMOHAIbHBIH UHTEIJIEKT, peAnosararonmi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CIHOCOOHOCTh  TMOHMMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTHh 32 CBOE TOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM WU3MEHEHHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHHUMATh  AMOIMOHAIBEHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPHU OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMNX CHOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C JAPYTHMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



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

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMAIbBHOM M ATHYECKOM cdepax aesTeabHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  (Qu3MuecKkol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTHHE MUPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
MPOIIECCOB (SIBJICHUI): WHEpIMadbHas CUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TMajicHue, aOCOJIIOTHO ympyras aedopmaius, abCOTOTHO
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, TTOHMMATh BCEOOIIHUNA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBIXKCHHS, (POPMYJIbI KUHEMATHKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW JHEpruw,
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
MEXaHMYECKOU IHEPIUU, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYIsIpHOW (QU3MKK U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETHUYECKOW 3HEPrHed TEIUIOBOrO ABHMXKEHHS W KOHUEHTpAIlUEHd €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEHIECTBA CO CPEAHEW KHUHETHYECKOU
SHEPryeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNeEpBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH



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

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA DSICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaXKHBIE COOTHOIIEHHUS: 3aKOHbI Oma s ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JAa U CUCTEMBI TEJ, 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 ymnpyroi gedopmaril MPYKUHBL, KOJIMYECTBO TEIUJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE MOJIe, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUHMAN 3JIEKTPOCTATUYECKOTO IOJIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBWYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHHE YacTUIl BEUIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALIUSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOI BEIUUUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAEC TpaPuUKOB C YYETOM



aOCOIOTHBIX MOTPEIIHOCTEN N3MEPEHUH, JeNIaTh BEIBOABI IO pe3yIbTaTaM
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

co0roIaTh TpaBwiia 6€30MacHOro TPy/ia pU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax ydueOHOro OKCIepUMEHTa, NpPaKTHKymMa U  y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENHHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJ[aHHOW
¢u3nYecKoll MOJENbI0: Ha OCHOBAaHHMH aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJAENH, OTBeYamImeld TpeOOBaHUAM 3aayuH,
OpUMEHSTh  (OPMYJBI, 3aKOHBL, 3aKOHOMEPHOCTH M  TOCTYJAThl
¢u3nUecKkux TEOpud NpPU HCIOIB30BAHMM MAaTEMATUYECKHX METOIOB
peleHus 3a/1a4, TPOBOAUTE PACYETHI HA OCHOBAHUYU UMEIOIIUXCS TaHHBIX,
aHAJM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATh METOIBl PEIICHHS C
y4ETOM MOIY4YEHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBbIC 3a/Jayd, TpeOyIoUIre NPUMEHEHUS 3HAHUWA U3
Pa3HBIX pa3aeNoB Kypca QU3UKH, a TAK)KEe WHTETPALlUN 3HAHUHN U3 IPYTHX
IpEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IETI0YKY PacCy>KACHUH C OMIOPOI Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHMA [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh M OLIEHNWBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (DU3MUYECKUMHU TPOIECCAMH, C
MO3UINH SKOJOTHIECKON O€30MacHOCTH, MPEACTABICHUH O PallMOHAIIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAHUM JOCTHXKEHUU
HAyKH W TEXHOJOTWHA i1 JalbHEHIIEer0o pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHpOpMALMEH (PU3UUECKOrOo
COepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJi TIOMCKa, MepepabOoTKU W NPEabsSBIEHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uHbOpMaLK, TOJYYEHHOW U3 PA3NIMUYHBIX HCTOYHHMKOB, KPUTUYECKH
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETeHHMs] HOBBIX 3HAHUHW B Mpolecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HUCIOJIHEHHEM pPAa3JIUYHbIX COILMAJBHBIX PpOJeH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyaIMsX, aJIEKBATHO OLICHUBATh BKJIAJl KAXKIOTO U3
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 OOYHAIOIIMXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIOBEKA MW  JAIBHEUIIEM HAYy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIIFHONM M TPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpHUH —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb GU3NUECKON TEOpuu B (POPMHUPOBAHUU TPEACTABICHHUA O
dusznueckor KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TNPUMEHHMOCTH MoOjeleld (U3UYEeCKUX Tel W
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUs, MATEMAaTHICCKUN MasTHUK,
UJCaNbHbI MPYXKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCaTbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJENeil aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIIN CBETA;

pasziuyath ycJIOBUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (U3UUECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YySl OCHOBHBIC TIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKH H
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJBl  TOKAa,  TMOCTYJaThl  CHOEIHATbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHINTEHHa A
dororddexra, mepBbli u BTOpod moctynatel bopa, npuHIUMD
COOTHOIIIEHUs HeomnpenenéHHoctel ['eiizenOepra, 3aKOHbI COXpaHEHHUS
3apsIOBOTO U MAacCOBOTO YHUCEN W DHEPIHU B SACPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAJOB, JJIEKTPOABMKYIAS CHUJIA, WHIYKIUS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOs CBOOOJHOW 4YaCTHUIBI, PHEPrus M HUMITYJIbC (POTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSCHATH  OCOOCHHOCTH  TMpPOTEKaHWUS  (U3WUYCCKUX  SIBJICHUM:
ANIEKTPOMArHUTHasI MHIYKIUS, CAMOMHAYKITUS, PE30HAHC, MHTephEepeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanexTpuueckuit 3pdexr (horoaddext), anpda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue saep, (pu3udyecKkre NPHUHIMUIBI CHEKTPATHHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH M300paKeHHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MPOUCXONAIMINX B 3BE37aX, B 3BE3HBIX CHCTEMaX, B MEKTATAKTHUECKOUN
cpene; ABIKEHUS! HeOECHBIX Tell, DBOJIONUY 3BE311 U Beenennoii;
NPOBOAUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWUH, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yAbTaThl TMOJIYYEHHOW 3aBUCUMOCTHU



(¢u3nyeckux BENMYMH B BHJE TIpaduKoB C YYETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJIbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OTMCHIBATh METO/IbI MOTYYSHHSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacdy€THBIC 3aJadydl C SBHO 3aJaHHOW H HESBHO 3aJlaHHOW
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIB30BAHMM MAaTE€MaTUYECKUX METOAOB pelIeHHs  3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOylollue NPUMEHEHUs 3HAHUH U3
pa3HBIX pa3/esoB Kypca (pU3MKH, a TAaKKE MHTErpalud 3HAHUN U3 IPYrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX NTPHUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

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

aHAJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHILIETO0 Pa3BUTUA YEIOBEYECKOIO
o011IecTBa;

MPUMEHATh pa3iudHble CrOCOObl padOThl ¢ MHPOPMALMEH (PU3UUECKOTrOo
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MEepepadOTKU M MPEIbABICHUS y4eOHOUW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHWW B  TIpoliecce
BBITIOJIHEHUS 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
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTSM (HPU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
KonTtpoJbHbie IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITPUPO/IBI
. bubmuorexa [JOK
11 Hayunslil MeTO1 MO3HAHUS TPUPO B 6 httos://m. edsoo.ru/7fA1bf72
Hroro mo pazueny 6
Pazngen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka 10 L https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flnamitia 10 https://m.edsoo.ru/7f41bf72
N bu6mmoreka [JOK
23 CratiKa TBEPIOTO TENA > 1 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
24 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 htts://m.edsoo.ru/7FALbF72
Hroro no paszneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
bu6mmoreka [JOK
3.2 Tepmoannamuka. TenaoBble MATUHBI 20 1 httos://m.edsoo.ru/7f41bf72



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

33 Arperartsble cocTosiHUS BelecTBa. da3oBbie 14 bubmuorexa [IOK
' HEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bubmmoreka [{OK
41 IICKTPHHCCKOE 1071C 24 https://m.edsoo.ru/7f41bf72
. . bubnuorexa [JOK
4.2 [TocTosTHHBIN 2EKTPUUECKUN TOK 24 httos://m. edsoo.ru/7fA1bf72
bu6moreka [IOK
4.3 TOKH B pasmIHbIX Cpefiax 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHAIN MPAKTUKYM
5.1 Du3nYecKuil MPaKTUKYM 16 16
Hroro mo pazgeny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



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

11 KVIACC

Koumn4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM uekTpoHHble (UG PpoBLIE)
Ne n/n KonTtpoJbHbie IIpakTHYeckue
NMPOrpaMmblI Bcero odpa3oBaTebHbIE PeCYPChI
padoTsbI padoThI
Paznea 1. JIEKTPOJINHAMUKA
bubmmoreka [{OK
11 Marmtioe rose 14 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexaririeckie koneOarms 10 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 DNIeKTpOMAarHuTHBIC KOJIeOaHuUs 15 htts://m.edsoo.ru/7fALbF72
53 MexaHW4eCcKUe U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHEI https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
24 Onritia 25 1 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 60
Pa3aen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 Ochosbel CTO 5 1
Utoro mo pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHO-BOJIHOBON Ayalln3m 15 bubnuorexa [IOK



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

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

bubmmoreka [{OK
4.2 Dusitka atoma > https://m.edsoo.ru/7f41bf72
43 ®du3uKa aTOMHOTO fAipa U 5 bubnuorexa [JOK
' DJIEMEHTAPHBIX YACTHII https://m.edso0.ru/7f41bf72
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro mo pazgeny 12
Pa3zaen 6. PU3NYECKUM MIPAKTUKYM
6.1 Du3nIeCKUil MPaKTUKYM 16 16
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
CucreMaruzanys 1 00o01eHe
MPEMETHOTO COJICPIKAHHSI U OTBITa
7.1 €ATeIbHOCTH, MPUOOPETEHHOTO MPHU 15 bubmorexa HOK
' s > TPHODP P https://m.edsoo.ru/7f41bf72
u3ydeHuu kypea ¢pusuxu 10 — 11
KJIaCCOB
Utoro no pazneny 15
bubmnuc
Pe3epBHOE Bpems 10 httos: /T
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHHUE


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

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie MUcnonb3oBaHue
Tema ypoka Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3zoBaTe/ibHbIE obopyaoBaHue LeHTpa
padoThI padoTsbI
pecypchl «Touka pocra»
1 ®uznka — pyHaaMeHTaIbHas 1
HayKa O MpHUpOJE
Hayunsb1it MeTo no3HaHus 1
2 METOIbI UCCIIENOBAHUS 1
(bUBUYECKUX SIBJICHUN
OKCIEPUMEHT U TEOpUS B
3 MpOoLECCe MO3HAHUS TPUPOIBI. 1 bubnuoreka [IOK
HaGnrogenue u sKcriepuMeHT B https://m.edsoo.ru/7f41bf72
¢buznke
4 Crioco0Ob! u3MepeHus PU3NIECKUX 1 bubnuoreka [JOK
BEJINYUH https://m.edsoo.ru/7f41bf72
AGCOIOTHAS U OTHOCUTEJIbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 bubmorexa [TOK
P P https://m.edsoo.ru/7f41bf72
(bu3MYECKUX BETUYHH
MopenupoBanue B ¢pusuke. Posb u
MecTo (U3UKU B POPMUPOBAHUHT
6 COBPEMEHHOMN HAYYHOU KapTHUHBI 1 Bubmmorexa [IOK
p i . p https://m.edsoo.ru/7f41bf72
MHpa, B TPaAKTUYECKOU
NEeSATENbHOCTH JIFOIeH
MexaHuveckoe ABUKEHUE.
7 Cucrema orcuera. 1
OTHOCHUTENBHOCTh MEXaHUYECKOTO



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

neukenws. [Ipsmast u oOpatHas
3a/1a4d MEXaHUKHU

Pannyc-BexTop maTrepuaibHON
TOYKH, €ro MPOEKINH Ha OCU

LTtatne nabopaTopHbIi,
MexaHU4YecKan CKaMbs,
OpYCOK AepeBAHHbIN,

8 T bu6mmoreka [IOK 3/IEKTPOHHbIN CEKYHAOMEP C
xoopauHar. Tpaexkropus.
P p p https://m.edsoo.ru/7f41bf72 AaTymKamu,
[Tepememienue. Cxkopocts. MUx
MarHuToynpassiaembie
MIPOEKIINH HA OCH KOOPIMHAT
repKOHOBbIE AaTYMKU
CeKyHAOoMepa
PaBHOMEpHOE IpsAMONIMHEHOE
9 nsuxenue. ['papuyeckoe bubmuoreka [JOK
OTMCAHUE PABHOMEPHOIO https://m.edsoo.ru/7f41bf72
MPSIMOJTMHEHHOTO JABUKCHUS
10 CroxxeHue nepeMereHnii u bubnuoreka [IOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/7f41bf72
HepaBHoMepHOE IBIKECHHE.
MrHoBeHHast CKOPOCTb.
11 VYckopenue. [pssmonnneinoe bubmmorexa TTOK
P P https://m.edso0.ru/7f41bf72
JIBIKEHHUE C MOCTOSITHHBIM
YCKOpEHUEM
I'paduueckoe onucanme
12 MIPSMOJIMHEHHOTO OABMIKEHUS C bubmmorexa TIOK
p https://m.edsoo.ru/7f41bf72
MOCTOSIHHBIM YCKOPEHUEM
CBoOoniHOE MageHue. Y CKopeHue
13 CcBOOOIHOTO MaJICHUSL.

3aBHUCHMOCTh KOOpAUHAT,
CKOPOCTH, YCKOPCHUSA OT BpCMCHU



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

U UX TpaQuKH

JIB>xeHue tesa, OpOoIIeHHOTO MO/

14
YIJIOM K TOPU30HTY
KpuBosmmHeliHOE nBUXEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.

15 VYrioBas v IMHEWHAs! CKOPOCTb.
IIepnon u wacrora.
[lenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE

16 KonTpomsHas paboTta no teme bubmuoreka [JOK
"Kunemaruka" https://m.edsoo.ru/7f41bf72
[IepBb1ii 3ak0H HproTOHA.
WNuepunanbHble CUCTEMBI OTCUETA.

17 [TpuHIHUIT OTHOCUTEIBHOCTH bubmorexa [TOK

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

lanunes. HennepuuanbHbie
CUCTEMBbI OTCUETA

18 Cuia. PaBHOA€MCTBYIOIIAS CUIa. bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/7f41bf72

19 B3aumopeiictue Ten. Tpernit bubnuorexa [JOK
3akoH HproToHa https://m.edsoo.ru/7f41bf72
[TpuHIMT Cyneprno3uuu Cuil.

20 P:HIGII-III/IC 3a};[Haqua HpuI/IMeHeHI/Ie bubmorera I[JOK

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

3ak0oHOB HproTOHA
3aKOH BCEMHPHOTO TATOTEHHUS.

21 DKBUBAJICHTHOCTh bubmuorexa [JOK
IPaBUTALlMOHHOW U MHEPTHOMN https://m.edsoo.ru/7f41bf72
Macchbl

22 Cuna Ts5KecTu M yCKOpeHue



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

CBOOOHOTO MAJCHUSA

JIBmkeHre HEOSCHBIX TE U UX
HWCKYCCTBEHHBIX CITyTHUKOB.

UnanHapbl meTannmyeckue
(antoMmnHMeEBBIN U CTaNbHOMN),

23 HUTb, NNACTUAMH, LWITATUB
[IepBas kocMu4ecKast CKOPOCTb. o
NabopaTopHbI ¢
3axonsl Keruepa o
AepxKaTtesiem, IMHelKa
Becbl 9neKTpOHHbIe, WTaTms
NlabopaTopHbIi C
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK AepKaTtenem, AMHaMoMeTp,
Tela https://m.edsoo.ru/7f41bf72 HWUTb, NeHTa MepHas, INCT
6ymarm, rpys.
DNEKTPOHHbIN CEKYHA0MEP
Cuna tpenust. [Ipupoaa u BUibI 1 6 6
epeBsAHHbINA 6pycoK, Habo
CUJI TpeHusl. [Br>KeHue B bubnuorexa [JOK P Pyco, P
25 . rpy30B, MexaHU4YecKas
YKUJIKOCTH U Ta3e C Y4ETOM CHJIIbI https://m.edsoo.ru/7f41bf72
CKaMbs, AMHAMOMETP
COTIPOTHUBIICHUS CPEIBI
26 Hasnenue. ['mapocrarnyeckoe
nasienne. Cuina Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.
27 [TocTynarensHOE U BpamaTenbHOE
JBWKEHHUE TBEPJIOTO Teia
08 MOMEHT CHJIbI OTHOCHTEIIBHO OCH
BpamieHus. [1nedo cumbl
CrnoxeHue cuil, MPUIOKEHHBIX K
29 TBepAOMY Teny. LleHTp TsxecTn bubnuorexa LIOK
Tela. YCIOBHs PaBHOBECHS https://m.edsoo.ru/7f41bf72
TBEpIOTO Tena. Buasl paBHOBecus
bubmunorexa LIOK
30 Pemenue 3amau 1

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



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

31

KonTtponsHas pabota o Teme
"Munamuka. CTaTuka TBEpIOTO
Tena"

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

32

NMnynsc MmaTeprabHONM TOYKH,
CUCTEMbI MaTEpUaJIbHBIX TOUEK.
LlenTp macc cuctembl
MaTepuanbHbIX Touek. Teopema o
JBUKEHUH LIEHTPa Macc

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

33

I/IMHy.]'II)C CHJIBI 1 UBMCHCHUC
HMITYJIbCA TeJa. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaxTnBHOE JABUXXCHUEC

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

34

MoMeHT nMItysibca MaTepUATILHON
touku. [Ipeacrasnenue o
COXPAaHEHUH MOMEHTA UMITYJIbCa B
LEHTPAJIBHBIX MOJIAX

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

35

Pemrenue 3agau

36

PaGora cuibl Ha MasioM U Ha
KOHEYHOM IepEeMEUICHHUH.
I'padmyeckoe npeacraBiaeHue
paboThl cuiibl. MOIITHOCTD CHIIBI

37

Kunernueckas sneprus. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPrUU MaTepUaTbHON TOUKU

38

IToreHManbHBIE U
HEINOTEHIUAIbHBIE CUIIBI.
IToreHumaneHas sHeprusa. Bropas
KOCMMYECKasi CKOPOCTh

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

39

TpeTLH KOCMHUYCCKasA CKOPOCTh.

bubmunorexa LIOK

MpyXunHa *KecTkocTbio 20



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

CBsi3b pabOTHI HETIOTEHITUATBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOM
SHEPrUM CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEPTUU

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

H/m, rpy3 maccoit 100 (2
LIT.), WTaTUB NabopaTopHbIN C
AepxaTeniem, IMHelKa

40

VYrpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu mis naeanbHOM
KUIKOCTH

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

41

KonTposbhas pabora no teme

n

"3aKOHBI COXpaHEHUSI B MEXaHUKE

42

PazBuTune npenacraBieHuit o
npupoe TernoTel. OCHOBHbBIE
nosnoxenus MKT. {uddyzus.
BbpoyHoBcKkoe nBUKEHNE

43

Crpoenue ra3000pa3HbIX, XKUIKUX
U TBEPBIX TeJ. XapakTep
JIBUKEHUS U B3aUMO/JICHCTBUS
YaCcTHUII BEIIECTBA

44

Macca 1 pa3mepbl MOJICKYIT
(atomoB). KonmnyecTBo BelecTa.
[Mocrosinaast ABoraapo

45

Temneparypa. Teruosoe
paBHoBecue. [lIkana Llenscus

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

46

Pemenue 3amau

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

47

NneanpHbIi ra3. 'a30BEIe 3aKOHBI

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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48 VYpaBHenue Menpeneena- Bbubmuotexa [JOK
Knaneiipona. Pewenue 3anau https://m.edso0.ru/7f41bf72
49 AOcomoTHas TeMreparypa. 3akoH bubnuorexa [JOK
JanbToHa https://m.edsoo.ru/7f41bf72
W3omporieccsl B UacaibHOM rase ¢
50 ITIOCTOSHHBIM KOJIMYCCTBOM EH6HHOTeKa HOK
https://m.edsoo.ru/7f41bf72
BEIIECTBA
I'padnueckoe npeacraBicHue
51 Hfog) OI[ECCOB: EISOTG Ma. bubmmorexa LOK
pont ’ pMa, https://m.edso00.ru/7f41bf72
n30x0pa, n3obapa
bu6mmoreka [IOK
52 OcHoBHOe ypaBHeHe MKT
HOBHOC ypaBHCHH https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
53 Pemenue 3ama
HHICHHE 3anat https://m.edsoo.ru/7f41bf72
CBs13b aOCOTIOTHOM TEMIEPATYPhI
TEPMOJUHAMUYCCKON CUCTEMBI CO
54 CpeIHEN KHHETHUECKOU dHEPIrUen bubmmorexa TIOK
e p https://m.edsoo.ru/7f41bf72
MOCTYIATEILHOTO TEIJIOBOTO
NIBUKEHUS €€ 4aCTHL]
55 O00011IeHNE U CUCTEMATH3ALIIUS
sgagui o teMe "OcuoBsl MKT"
56 KontponbHas paboTa o teme
"OcuoBsl MKT"
TepMmoanHaMuueckasi CUCTEMA.
3aaHue BHEIIHUX YCIOBUM IS Eub OK
57 TJ1 cuctemsl. BHemnue u nommotera 11

BHYTPEHHHE IIapAMETPBI.
[Tapamerpsl T/] cucteMsl Kak

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



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

CpelHUE 3HAUCHUS BEJTUYHH,
OIIMCHLIBAIOIIMX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOJMHAMUKH.
CaMonpoun3BojbHas penaKcaius

TJI cuctemsl K TEIJIOBOMY
PaBHOBECHIO

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

59

MOI[GJ'IB naCaJIbHOI'O I'a3a B
TEPMOJUHAMUKE. VYcaoBus
IIPpUMCHHUMOCTH 3TOM MOACIN

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

JemoHcTpauma «M3meHeHne
JaBNeHue rasa c UsSMeHeHNem
o6bema nNpu NOCTOAHHOM
TemnepaType»: 4aT4yuK
AasneHuaA. Jatumk
TemMnepaTypbl, LWTaTUB, COCYA,
ONA AeMOHCTPaLLMK ra3oBbIX
33aKOHOB, HacocC.
JdemoHcTpauma «M3ameHeHne
[aB/IeHUA ra3a C USMEeHEeHUem
TemnepaTypbl Npu
NOCTOAHHOM Ob6beme»:
[aTunk aaBneHua, [atimK
TemnepaTypbl, LWTATUB, COCYL,
ONA AeMOHCTPaLLMK ra3oBbIX
3aKOHOB, JIMHEIKa, cocys, C
BOZOM, CMMPTOBKa.
[demoHcTpauma «M3meHeHne
ob6bema rasa c UsMeHeHnem
TemnepaTtypbl Npu
NOCTOAHHOM AaBAEHUNY:
OATYMK OaBEHUA, [ATYMK
TemnepaTtypbl, LWTATUB, COCYL,



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

ONA AeMOHCTpaLummn ra3osblx
3aKOHOB, IMHENKA,
cocyA, c BOAOW, CMMPTOBKA

60

YpaBHenue Menpeneena-
Knaneiipona u BelpakeHHEe I
BHYTPEHHEHN SHEPrun

61

Bripaxkenue 111 BHyTpeHHE!
SHEPrUU OJJHOATOMHOTO
WJICaTIbHOTO Ta3a.
KBazucrarnueckue u
HECTAaTUYECKHUE MPOIIECCHI

62

DnemeHTapHas paboTa B
TepMOAMHAMUKe. Berauciienue
paboThl o rpaduKy mporiecca Ha
pV-nuarpamme

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

63

Tennonepenava kak croco6
W3MEHEHUs BHYTPEHHEH SHepruu
TJI cuctemsbl 6€3 COBEPIICHHS
paboThl

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

64

KOHBCKHI/IH, TCINIOIIPOBOAHOCTD,
HU3JTy4YCHUC

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

65

KonmuecTBO TEIIOTHI.
TermnoéMmkocTs Tena. Y AeabHas u
MOJISIPHAS TEMIIOEMKOCTH
BeIleCcTBA. Y IenbHas TEIIoTa
CrOpaHus TOIUIMBA

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

[aTymKk AaBneHus, AaTimK
Temneparypbl, WTATMB, COCyA,
AN AeMOHCTPaLMM ra3oBbIX
3aKOHOB. JIMHelKa, cocy ¢
Tennom Boaomn, cocyg, c
XON0HOWN BOAOW

66

Pacuér xonuuecTBa TEIOTHI IpU
Temioneperaye

JemoHcTpauma «M3meHeHne
BHYTPEHHEeN 3Heprum Tena
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Npv TPEHWUM U yaape»: AaTUnK
TemnepaTtypbl, 4Be LOCKH,
OB€e CBUHLOBbIE NIACTUHKM.
MOJIOTOK

ITonsarue 00 aguabaTtHoOM

67 nporecce. [lepBrIii 3aKkoH
TEPMOIMHAMUKHA
KonuuecTBo TemnoTe! u pabota
68 KaK Mepbl I3MEHEHUS! BHYTPEHHEH brbmorexa [IOK
https://m.edsoo0.ru/7f41bf72
sHepruun T/] cuctemsl
BTtopoii 3ak0H TepMOIMHAMUKHN
JIsl PABHOBECHBIX H
69 iepaI])SHOBeCHBIX MIPOIIECCOB. Bubamorexa [IOK
https://m.edso0.ru/7f41bf72
Heo6parumocTh mpupoHBIX
MIPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TETIIOBBIX bu6moreka [IOK
mamuH. KT https://m.edsoo.ru/7f41bf72
71 MakcumanbHoe 3aaueHue KIIJI. bubnuorexa [JOK
Huxn Kapno https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
7 Pemterite saza https://m.edsoo.ru/7f41bf72
DKOJIOTHYECKHE aCTIEKThI
73 HCIIOJIb30BaHUS TETLIOBBIX
nBurareieii. TemmnoBoe
3arpsi3HEHUE OKPYKaIoIIEeH cpebl
74 Pemenue 3amau
75 O06o001IeHre U CUCTEMAaTHU3AIHS

3HaHUM 110 TeMe "TepmMomHaMHKa.
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TenmoBsie MamHBL"

76

KonTponbHas pabora no teme
"TepmoauHamuka. TernaoBbie
MaluHb!"

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

77

[TapooOpa3zoBanue v KOHICHCAIIHSL.

Hcnapenue u kurienue. Y aenbHas
TEIUI0Ta NapooOpa30BaHUs

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

78

HaCI)IHICHHBIG 1 HCHACBIIIICHHBIC
Iapsl. KauecTBeHHAs 3aBUCUMOCTD
IINIOTHOCTH U AAaBJICHUSA
HACBIIIIEHHOTO Tapa OT
TEMIICPATYPhI, UX HE3AaBUCHUMOCTD
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATyPhI
KUIICHUS OT JaBJICHUS B )KUIKOCTH

79

Bnaxxnocts Bo3myxa. AGCoIIOTHAsS
M OTHOCHUTENBHAS BIAXKHOCTD

80

Pemrenue 3agau

81

Trépnoe Teno. Kpucrammmueckue
u amop(HbIe Tera. AHU30TPOIHUS
CBOMCTB KPHUCTAJJIOB

82

[TnaBieHre U KPUCTAITH3AIIHSL.
VY ienbHas TEIIoTa MIIaBICHUS.
Cybnumarus

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

83

Hedopmariuu TBEpIOTO TENA.
Pactsxenue u cxarue. Cour.
Monyns FOnra. Ilpenen ynpyrux
nedpopmaruit

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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84

TennoBoe paclIMPEHNE KUIKOCTEH
1 TBEPABIX TeJl. AHTapPMOHU3M
TEIJIOBBIX KOJIEOAHUN YacTHULL
BEIIECTBA

85

[IpeoOpazoBanme SHEPTUU B
(ha30BbIX MEepexo1ax

86

VYpaBHeHuUe TEII0BOro OanaHca

87

Pemenne 3amau

88

[ToBepXHOCTHOE HaTsIKEHUE.
Kanwmsspueie snenus. laBnenue
101 ICKPUBJIEHHON MOBEPXHOCTHIO
x)unkoctu. @opmyna Jlamnaca

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

89

O0001IeHre U cUCTEMAaTU3 AN
3HaHUM Mo Teme "ArperaTHbie
cocTosHU BenlecTBa. a3oBLIe
nepexonl"

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

90

KontponbHas padoTa o teme
"ArperatHble COCTOSHUS
BeniectBa. ®azoBbie nepexoap”

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

91

DnekTpusanus Ten u eé
MPOSIBJICHUS. DIEKTPUUYECKUM
3apsan. JIBa BUa JIEKTPUUECKHUX
3apsanoB. [IpoBoaHuKy,
JTUBJIEKTPUKHU U TIOTYIPOBOIHUKI

92

OneMEHTapHBIA AIEKTPUIECKUM
3apsj. 3aKOH COXpaHEHUs
JIEKTPUUECKOT 0 3apsiaa

93

B3aumoneiicTue 3apsioB.
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Toueunsie 3apsiapl. 3akoH Kynona

9 Pemenue 3amau
JemoHcTpauuma
«NccnepoBaHme 3aBUCMMOCTH
CWJIbl TOKa B NPOBOAHMKE OT
Onekrpuyeckoe mnoJie. Ero poBoA
. bu6mmoreka [IOK HanpPAX}eHUA»: AaTUMK TOKa,
95 JEWCTBUE HA DIIEKTPUYECKHE
https://m.edso0.ru/7f41bf72 AaTYMK HanNpsAMKeHus,
3apsJIbl
pesucrop,
peocTaT, UCTOYHUK NUTAHUA,
KOMIM/IEKT MPOBOAOB, K04
Hanpsk€HHOCTB JIEKTPUYECKOTO
noJist. [IpoGublit 3apsia. Jlunuu
96 HaIpsHKEHHOCTH AJIEKTPUUECKOTO Bubmmorera [IOK
P P https://m.edsoo0.ru/7f41bf72
nossi. OAHOPOTHOE DIIEKTPUUECKOE
roJjie
TloTeHmansHOCTE
97 3IEKTPOCTATUYECKOTO TOJISI. bubnuoreka [IOK
PasznocTh moTeHIMAIOB U https://m.edso00.ru/7f41bf72
HaIpsDKEHUE
[ToTeHumanpHas SHEPTUS 3apsiaa B
08 ANEKTPOCTATHYECKOM IT0JIE.
[ToTeHuman 3IeKTPOCTaTHIECKOTO
TTOJIS
CBs13b HAPSHKEHHOCTHU TOJISI U
99 a3HOCTH MOTEHIIUATIOB I bubmorexa HOK
P https://m.edsoo.ru/7f41bf72
ANEKTPOCTATUYECKOTO MOJIs
[TpuHumn cynepno3unuu bubmuotexa [JOK
100 .
DIEKTPUYECKUX TOJIEn https://m.edsoo.ru/7f41bf72
101 Pemenne 3agau bubmunorexa LIOK
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https://m.edsoo.ru/7f41bf72

[Toste Toueunoro 3apsaa. [lose

bubnuoreka IIOK

102 PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo0.ru/7f41bf72
[Tosie paBHOMEPHO 3apSAKEHHOTO
103 o 006sémy mapa. Ilome bubmuoreka [IOK
PaBHOMEPHO 3aPSKEHHOMN https://m.edso0.ru/7f41bf72
OECKOHEYHOM IIIOCKOCTH
[IpoBogHMKH B
104 ANEKTPOCTATUUECKOM TIOJIE. bubmorera [JOK
https://m.edsoo0.ru/7f41bf72
Ycnosue paBHOBECHS 3apsI0B
105 JIV3IIEKTPUKH M TIOTYIPOBOIHHKH
B 2JIEKTPOCTATUIECKOM T10JIE
Konpaencarop. D1neKTpoEMKOCTD
106 KOHJIEHCATOPa. DJIEKTPOEMKOCTD
IJIOCKOTO KOHAEHCATOpa
107 [TapannensHoe coeJMHEHHE
KOHJICHCATOPOB
108 IlocnenoBaTenbHOE COEMIUHEHNE bu6moreka [IOK
KOHJEHCATOPOB https://m.edsoo.ru/7f41bf72
109 DHeprus 3apsyKEHHOTO bubnuoreka [JOK
KOHJIEHCAaTOopa https://m.edsoo.ru/7f41bf72
110 Pewenue 3amay
111 JIBr>keHre 3apsyKEHHON YaCTULIbI B
OJIHOPOJIHOM 3JIEKTPUUYECKOM T0JIe
112 Pemenue 3amau
O06o001IeHne U cucTeMaTu3anus
113 3HaHUM N0 TeMe "DIEeKTpUYecKoe

moJe"
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114

KonTtponsHas pabota o Teme
"DnexTpuueckoe mnojue"

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

115

Cuna Toka. [TocTOSIHHBIN TOK.
VYcnoBus CylecTBOBAHUS
MOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

116

Hcrounuku Toka. Hanpsbxkenue u

BJIC

117

3akon Oma Jy1st y9acTKa IEeTH.
DIIEKTpUYECKOE CONPOTUBIICHNE

118

3aBUCUMOCTb CONIPOTHUBIIEHUS
OJTHOPOJTHOTO NTPOBOTHHUKA OT €T0
JUTMHBI ¥ TUIOMIAN HOMIEPEYHOTO
CEUYCHUS

119

VY enpHO€ CONPOTUBIICHUE
BellecTBa. Perienne 3agau

120

IlocnenoBsarenpHOE,
napajuieJIbHOE, CMEIIAaHHOE
COCIMHCHUE MPOBOTHUKOB

[aTuuK ToKa, faTumK
HanpsAXeHUs, amnepmeTp
ABYXNpenenbHbli, BONIbTMETP
ABYXNpeaenbHbli, NaMnoyKa,
WCTOUYHMK NUTAHUA, KOMMNEKT
NpPoOBOAOB, K/toY

121

Pacuér pa3BeTBIE€HHBIX
aNeKTpuuecKux uenei. Ilpasuna
Kupxroga

122

Pemenue 3amau

123

PaboTa 31eKTpruecKoro Toka.
3axoH /[xoyns —JleHna



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

124

Pemenue 3amau

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TeruioBass MOIITHOCTB, BEIJICIsIEMast
Ha pe3UCTope
126 Pemenne 3amau
127 O/1C u BHyTpeHHEE bu6mmoreka [IOK
COINPOTUBIICHHE HCTOYHHKA TOKA https://m.edso00.ru/7f41bf72
[aTymK ToKa, AatymK
HanpsaXeHua, amnepmeTp
128 3akon OMma 111 MOJTHOM bu6mmoreka [IOK ABbIXNPeaebHbIN,
(3aMKHYTOM) AJIEKTPUUECKOU 1IETIH https://m.edsoo0.ru/7f41bf72 BO/IbTMETP ABYXNpPeAe/bHbIN,
PEe3nCTOpP, MCTOUYHMK NMUTaHKA,
KOMMAEKT NMPOBO/OB, KNHOY
bu6moreka [IOK
129 P
CHICHHE 3a]1ad https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
130 M
OTIHOCTE HCTOTHIKA TOKA https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
131 K
OPOTKOE 3aMbIKaHHe https://m.edsoo.ru/7f41bf72
132 Konpaencarop B 1ienu noCTOsIHHOTO bu6mmoreka [JOK
TOKa https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
133 P
CHICHHE sa/at https://m.edsoo.ru/7f41bf72
Pemenne 3amag mo Teme
134 "TToCTOSSHHBIN 3IESKTPHYECKUM bubmorexa LOK
\ P https://m.edsoo.ru/7f41bf72
TOK
Pemenne 3amad mo reme
135 8

"IIOCTOSIHHBIN 2JEKTPUYECKUI
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TOK"

136

Perenue 3amay mo reme

"I1OCTOSIHHBIN 7IEKTPUUECKUI

TOK"

137

O00011IeHNE ¥ CUCTEMATH3ALIS
3Hanui 1o teme "TlocTosHHBII
ANIEKTPUYECKHM TOK"

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

138

KonTponbHas padbora no teme
"[ToCTOSIHHBIN 3JIEKTPUYECKUAN

n

TOK

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

139

DneKTpuyecKas MpoOBOJUMOCTh
Pa3IMIHBIX BCHICCTB.
DJIEKTPUYECKHUI TOK B METasIax.
CBepXnpoBOAUMOCTh

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

140

DIIEKTPUYECKHUI TOK B pacTBOpax U
pacruiaBax 3JeKTPOJIUTOB. 3aKOHbBI
Dapagest 11 IEKTPOIU3a

141

DJIEKTPUYECKHI TOK B razax.
[Tna3zma

142

DNEKTpUUYECKUH TOK B BaKyyMe.
BakyymHble npu6opsl

143

DNEeKTPUYECKUI TOK B
MOJIYITPOBOJHHUKAX

144

[TomynpoBoAHUKOBBIE TPUOOPEI

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U

HaIpPsDKEHUA B LIENHU MIOCTOSIHHOTO
TOKa IIPU NTOMOIIM aHAJIOTOBBIX U

bubmunorexa LIOK
https://m.edsoo.ru/7f41bf72
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U(PPOBBIX H3MEPHUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO C
udpoBoii 1abopaTopuei mo
¢usuke. [Ipumepsr n3mMepenus
(bHU3MUECKUX BEITMYHH TIPU
MOMOIIH KOMITBIOTEPHBIX
JTATYUKOB"

146

Pu3NYECKU IPAKTUKYM I10 TEME
"N3y4ueHne HepaBHOMEPHOTO
JBUKEHUSI C LEbIO ONpeIeIeHUS
MTHOBEHHOM ckopocTh"

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

147

Pu3NYeCcKUil IPAKTUKYM IO TEME
"M3mepeHue yCKoOpeHus mpu
MPAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHKEHHH T10
HAaKJIOHHOM IJIOCKOCTH" WIIH
"UccneqoBaHue 3aBUCUMOCTH
IIyTH OT BPEMEHH NpU
PaBHOYCKOPEHHOM JIBOKEHUU"

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

148

Ou3nyecKuii MPakTUKyM IO TEME
"U3mepeHue ycKopeHust
CBOOOIHOTO ITafieHus" Win
"N3yueHue IBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Du3NYEeCKUN IMPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tema 110
OKPY>KHOCTH C ITIOCTOSIHHOH 110
MOJYJIIO CKOPOCThIO" MM
"HccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/7f41bf72
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nepuoja oOpaleHuss KOHH4eCKOro
MasiTHUKA OT €ro napameTpoB"

150

@u3NYEeCKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOJAEMCTBYIOIIEH
CHWJIBI IIPU JABM)KEHUU OpycKa 1o
HaKJIOHHOM IUIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBHCHUMOCTH BPEMEHU
JBUKEHMS OpyCcKa 10 HaKJIIOHHOM
IUIOCKOCTHU Ha 33JJaHHOE
paccTOsTHHAE OT €r0 Macchl"

151

Pu3NYeCcKUil IPAKTUKYM IO TEME
"UccneqoBanyue 3aBUCUMOCTH CUJI
YIPYroCTH, BOSHUKAIOIINX B
MPY)KUHE U PE3UHOBOM 00pas3Iie,
oT ux Aedopmanuu’ Uiu
"M3ydyeHue IBUKEHUSI CUCTEMBbI
TeJ, CBSI3aHHBIX HUTHIO,
MePEKUHYTOM uepe3 JErkui 0ok"

152

Ou3nyecKuii MPakTUKyM IO TEME
"U3mepenue korpdumnmeHTa
TPEHHUS 110 BETHMYUHE YTIIOBOTO
ko3 duimenTa 3aBUCUMOCTH
Frp(N)" wu "MccnenoBanue
JBMDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C NTEPEMEHHBIM

KO3 PUIIHEHTOM TpeHHs " WIn
"N3yueHne IBUKEHUS Ipy3a Ha
BaJly ¢ TpeHuem"

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



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

153

PuU3NYECKUH IIPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHUs!" Ui
"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T Cuil ynpyroctu'" uiamn
"N3ydyeHne ycToH4MBOCTH
TBEPAOTO Teja, UMEIOLIEr0
TIJIOMATh OTIOPHI"

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

154

@u3NYeCKUi IPAKTUKYM I10 TEME
"N3mepeHune uMmIryibca tesa mo
TOPMO3HOMY ITyTH" WU
"M3mepeHue CUiibl TSITH, CKOPOCTH
MOJIENTH IIEKTPOMOOHUIIS U
MOIIHOCTH CHJIBI TATH" WIH
"CpaBHEHUE U3MEHEHUSI UMITYJIbCA
TeJla C UMITYJIbCOM CHJIbI" WK
"HccnenoBanue coxpaHeHUs
HMITYJIbCA P YIPYTOM
B3auMOJEHCTBUN" WU
"M3MepeHne KUHETHYECKOM
SHEPrUu Teja M0 TOPMO3HOMY

n

yTH

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

155

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3y4ueHne n30TepMUUECKOTO
nporecca (peKOMEHJ0BaHO
UCIOJIb30BaHue IUPPOBOI
nabopatopun)" nnu "M3yuenue
M30XOPHOTO Mpoiiecca" uin



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

"N3yuenne nu3obapHoro mpoiecca”
niu "IIpoBepka ypaBHEHUS
cocTostHUS"

156

@u3NYEeCKU IPAKTUKYM 110 TEME
"Usmepenue ynenbHOM
TEIJI0EMKOCTH" WU
"UccnenoBanue mpoiecca
OCTBIBAHHMS BeleCTBA" HUIH
"UccnenoBanue aqnadaTHOro
npouecca" unu "U3yuenue
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMITEPATYPHI
KHUIIEHUS XUIKOCTEN"

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEI
HcapeHus KUJIKOCTEN" nim
"N3mepeHue yaeabHON TEIIOThI
riaByieHus apaa" win "M3ydenue
CBOMCTB HACBIIIEHHBIX ApPOB' WU
"U3mepenue abCoIOTHOM
BIIQYKHOCTH BO3/yXa U OIICHKA
Macchl IapoB B TOMELICHUH".
N3mepenue koadpduirenta
MMOBEPXHOCTHOT'O HATSKEHUS

158

Du3NYEeCKUN MPAKTUKYM I10 TEME
"HaGnroeHnue npeBparieHus
SHEPIUH 3aPSKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO




M3JIy4eHHS CBETOMO1a" WIIH
"N3y4yeHue npoTekaHus TOKa B
Leny, coJepxaileil konaencarop"”
niu "Pacnpenenenue pasHocTu
MOTEHLIUAJIOB (HAPSDKEHUs) IPU
MIOCJIEIOBATEILHOM COEIMHEHUU
KOHJIeHCaTopoB"

159

@u3NYEeCKU IPAKTUKYM I10 TEME
"UccmenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" WIIH
"NU3mepenue yieapHoro
CONIPOTHUBIIEHHUS TPOBOJHHUKOB"
nin "ccnenosanue 3aBUCUMOCTH
CHJIbI TOKA OT HAINPSHKEHUS JUIs
JIaMIIbl HaKaJuBaHus"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenue annekTpoiunza" uim
"U3mepenue 3apsiia
OJIHOBAJICHTHOTO MOHA" MK
"UccneqoBaHue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temneparypsl" win "CHsatue
BOJIbT-aMIIEPHOM XapaKTEPUCTUKU
arona

161

PesepBHrlit ypok. O6001IeHNE 1
CUCTeMaTH3alMsl 3HAHHI 110 TeMe
"Kunematuka"

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

162

PesepBHrlit ypok. O600IIeHNE U
cUCTEeMaTH3allKs 3HAHUI 110 TEME

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
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"Munamuxa"

Pesepubriit ypok. O60011eHUE 1

163 CHCTEMAaTH3aIMs 3HAaHUI 110 TeEME bubnmorexa HOK
" " https://m.edsoo.ru/7f41bf72
Craruka TBEpAOTo Tea
PesepBubIit ypok. O600mIeHE 1
164 CI/ICTEM&TI/ISZEI/IH 3HAHUH II0 TEME bubnmorexa HOK
" " https://m.edsoo.ru/7f41bf72
3aKOHBI COXPAHEHUS B MEXaHUKE
PesepBubIit ypok. O60011eHNE 1
CUCTEMaTH3al|s 3HAHUH 110 TeMe
165 "OCHOBLL bu6mmorexa [{OK
. https://m.edsoo.ru/7f41bf72
MOJICKYJISIPHO-KHHETHICCKO I
Teopun"
PeseprubIit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TEME
166 "
Tepmonunamuka. TennoBsie
MaIHbI"
PesepBubIit ypok. O6001eHNE 1
167 CHCTEMAaTU3alMsl 3HaHU 110 TeMe bubnuorexa [JOK
"ArperatHble COCTOSIHUS https://m.edsoo.ru/7f41bf72
BeniectBa. ®a3oBbie nepexoap”
PesepBublii ypok. O00011I€HIE U
168 CHCTI;MaTm'Zp Ws 3HAaHUH 110 TeMe bubmorexa [TOK
" B Y https://m.edsoo.ru/7f41bf72
DNEKTPUUYECKOE MOJIE
PesepBHslit ypok. O6001IeHNE 1
169 CHCTEeMAaTHU3alMsl 3HaHUH 110 TeMe bu6mmoreka [IOK
"IIOCTOSIHHBIN 2IEKTPUUYECKUI https://m.edsoo.ru/7f41bf72
TOK"
170 PezepBHblit ypok. O0oO1IeHNE U bubmuotexa [JOK
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CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Toku B pa3nu4HbIX cpenax”

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16
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11 KVIACC

KoaunuyecTBo 4acoB

Ne DJIeKTPOHHBbIE HU(PPOBHIE MUcnonb3oBaHue
Tema ypoka Kontposbubie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI o6opypoBaHue LeHTpa
padoThI padoTsbI
«TouKa pocta»
BzanmopeiicTBHEe MOCTOSHHBIX
MarHuTOB U TTPOBOTHUKOB C 1
TOKOM. MarauTHoe IIoJIe.
I'unoreza Ammnepa
[aTumnk HanpsaKeHus,
. AaTYMK MarHMTHOrO Mo,
BekxTop MarHUTHON WHIYKITHH. .
NIMHEeKa, KaTyLLIKa-MOTOK,
[TpunIMn cynepno3uiuu bubnuoreka [JOK . .
. 1 NOCTOAHHbI NOJI0COBOM
MarHuTHBIX noJeit. JInauu https://m.edso0.ru/7f41bf72
. marHuT, Tpybka us MBX,
MarHUTHON MHIYKIUH
KOMMNEKT NPOBOAOB,
WITATMB C AepKaTesnem
JemoHcTpauma «M3mepeHune
NoAA NOCTOAHHOIO MarHUTa»:
AaTYMK MarHMTHOrO Mo,
MOCTOAHHbIA MarHuT
NONOCOBOWA.
MarsuTtHoe 1oJjie MpoBOJHUKA C 1 bu6mmoreka [IOK 1 "
eMOoHcTpauuma «M3mepeHmne
TokoM. OnbIT Dpcrena https://m.edsoo.ru/7f41bf72
noAA BOKPYr NPOBOAHMKA C
TOKOM»: AaTYMK MarHUTHOro
nonA, ABa WTaTMBa,
KOMMAEKT NPOBOAOB,
NCTOYHMK TOKa, KoY
Cuna AMniepa, e€ HanpaBJIEHHE 1 bubmuorexa [JOK
1 MOJyJIb https://m.edso0.ru/7f41bf72



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

bubmunorexa LIOK

> Pemerie sana https://m.edso0.ru/7f41bf72
[IpumeHeHue 3akoHa Amiiepa.
6 DNeKTpOU3MEpPHUTEIHHBIE Bubnrorexa LIOK
https://m.edsoo.ru/7f41bf72
puOOpHI
Cuna JlopeHua, e€ HampaBieHNE
7 " MOZYNb. J[BHKEeHHE bubnuoreka [JOK
3apsKEHHOW YaCTHIIbI B https://m.edso0.ru/7f41bf72
OJTHOPOJTHOM MarHUTHOM IT0JIC
8 Permere 3a1at bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
9 Pa6ora cunbr Jlopenma
10 Pemenue 3amay
MarauTHOE II0JI€ B BEMIECTBE.
11 deppoMarHeTukH, napa- u
JaMarHeTUKu
OcHOBHBIE CBOIICTBA
12 dbeppomarnetukoB. [Ipumenenue
(heppoMarHeTHKOB
13 Pemenue 3a1ay o Teme
"MarnutHoe noJie"
14 Pemenue 3aay no Teme
"MarnutHOe noJie"
SIBIIeHME DIEKTPOMATHUTHOU
15 nHayknuu. Ilotok BekTopa
MarHuTHOW MHAYKIIUU
16 OJ1C unaykuuu
17 3aKOH 3JEKTPOMarHUTHON
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nHaykuuu Papanes

BpreBoe SJICKTPUYCCKOC II0JIC.

18
Toku dyko
19 OJ1C uHAYKIUU B ABMKYIIUXCS
MTPOBOTHUKAX
20 Pemenne 3amau
21 [IpaBuno Jlenua
MNanyktusHocTts. Karymka
22 WH YKTI/IBHOCTI/I B erillflII bubmmorexa LOK
YK H https://m.edsoo.ru/7f41bf72
IIOCTOSIHHOTO TOKa
93 Ssnenne camounaykiuu. IJ1C bu6mmorexa [{OK
CaMOMHIYKIUU https://m.edsoo0.ru/7f41bf72
DHeprusi MarHuTHOTO TIOJIs
24 KaTyIIKA ¢ TOKOM bubmorexa [JOK
v ) https://m.edso0.ru/7f41bf72
DJIEKTPOMArHuTHOE TOJIe
bu6moreka [IOK
25 Pemenue sanaq https://m.edsoo.ru/7f41bf72
O060011eHre U cUCcTEMaTU3aLIHs
26 3HAHWH 10 TEME bubmmorexa TIOK
" " https://m.edsoo.ru/7f41bf72
DneKTpoguHAMHUKA
97 KonTtponbHas paboTa o teme bubnuorexa [JOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/7f41bf72
KonebarenpHas cucremMa.
28 CB00OOgHBIE KOJIEOAHUS bubmorexa [JOK
A ’ https://m.edsoo.ru/7f41bf72
I"apmonnueckue konaedaHus
Kunematnueckoe u
bubmunorexa LIOK
29 JIUHAMUYECKOE OIMCAHUE

K0JIe0aTeIbHBIX JBHKCHUH

https://m.edsoo.ru/7f41bf72
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DHepreTu4yeckoe ONUCaHuE.
BEIBOI IMHAMHUYECKOTO
OTIMCAHUS TAPMOHUYECKUX

bubmnoreka LIOK

30 KoJeOaHu U3 UX https://m.edsoo.ru/7f41bf72
JHEPreTHIECKOTO U
KMHEMATHYECKOTO OHUCAHUS
31 Ammunryna u ¢asa konedanui
JemoHcTpauma
[Tepwos 1 yacToTa KOJICOAHHIA. «KonebaHuna HUTAHOTO
[Tepro 1 MaTbIX CBOOOHBIX MasTHMKa 1 cBO6OAHbIE
39 KOJIeOaHU MaTEeMaTHYECKOTO KonebaHmsA rpysa Ha
MasTHUKA. [Tepro cBOOOTHBIX NPYX}MHe»: AaTUMK
KoJIeOaHUH TTPYKUHHOTO YCKOPEHMS, LUTATMB C
MasITHUKA Kpenexom, Habop rpysos,
HWUTb, HABOP NPYXKUH
3aTyxaromue KoJieOaHusl.
33 BriHyX/1eHHBIC KOJICOaHUSI.
Pesonanc
34 ABTOKOJI€0aHHUSA
35 Pewenue 3amay
Ypok-koH(bepeHIus
36 "MexaHH4eCKHE KOoJeOaHus B
MY3bIKAJIbHBIX UHCTPYMEHTaxX"
KompbtoTep, AaTumK
OO6o0meHre 1 cucTeMaTu3arus YCKOPEHWS, FPy3 C KPIOUYKOM,
37 3HaHUHU 1Mo TeMe "MexaHu4uecKue Nerkas v HepacTasKmmas
KoJieOaHus" HUTb.
pyneTka
38 DNeKTpOMarHUTHbIE KOJICOaHUsI.



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

KonebarenbHbIi KOHTYD

®opmyna Tomcona. CBsi3b
aMIUIUTYIBI 3apsiaa

39 KOH/ICHCATOPa C aMILIUTYI0U bubmmorexa [IOK
P 4 https://m.edsoo.ru/7f41bf72
CHJIBI TOKA B KOJI€OaTeIbHOM
KOHTYpE
3aKOH COXpaHEHUs SHEPTUH B
40 UJeabHOM KoJIeOaTeIbHOM Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
KOHTYpE
3aTyxarouue
41 AIIEKTPOMArHUTHBIE KOJIEOaHNS. bubnuoreka [JOK
BeiHyX1€eHHBIE https://m.edsoo.ru/7f41bf72
AIIEKTPOMAarHUTHBIE KOJeOaHus
DemoHcTpauus «M3meperme
. XapaKTePUCTMK NepemeHHOro
[Tepemennsblii TOK. Pesuctop u P P P
TOKa»:
42 KOHJIGHCATOP B IIEIH
ABYXKaHa/bHasA NpuUCcTaBKa-
MIEPEMEHHOTO TOKa .
ocuunorpad, 38yKosoM
reHepaTop, Habop NpoBoAOB
43 Karyiika nHIyKTHBHOCTH B
LMY IEPEMEHHOTO TOKa
44 3akoH OMa 11 3J€KTpUYECKOM bubmuoreka [JOK
LIETH TIEPEMEHHOTO TOKa https://m.edsoo.ru/7f41bf72
MomHOCTh IEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U IEHCTBYIOIIEE bubnuorexa LIOK
3HAYEHHE CUIBI TOKA U https://m.edsoo.ru/7f41bf72
HaMPSIKEHUS
. bubmoreka [{OK
46 Pe3oHaHC B aneKTprUecKoi 1enu

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

47| Peweiie sazax https://m.eds00.ru/7f41bf72
Wneansusiif Tpancdopmatop.
48 [IpowusBoacTBO, nepenaya u
noTpebIeHNE YIEKTPUIECKONR
SHEPTUHU
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE AIIEKTPOIHEPTHH.
49 KynbTypa ncnons3oBanus
AJIEKTPOIHEPTHH B
MMOBCEIHEBHOM JKU3HHU
50 Pemrenne 3amau
51 Pemenue 3amay
JemoHcTpauuna
«MocnenoBaTeibHbIN 1
napannesibHbli PE30HAHCY:
O0o001enre U cucTeMaTU3aIus [BYXKaHa/bHaA NpucTaBKa-
59 3HAHHH 10 TEMe bu6mmoreka [IOK ocumnorpad, 3ByKoBoW
"DneKTpOMarHuTHbIE https://m.edso0.ru/7f41bf72 reHeparop, pesucrop 360
Konebanus" Om, KaTywKa
nHayKktmeHoctn 0,33 mly,
KoHaeHcaTop 0,47 MKO,
Habop npoBoaoB
MexaHHYECKHE BOJIHBL.
53 XapaKTEepUCTUKN MEXaHUYECKUX Bubmorexa LIOK
https://m.edso0.ru/7f41bf72
BOJIH
54 CBolicTBa MEXaHMYSCKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
55 3ByK. XapaKTEpUCTUKH 3ByKa Bbubmuorexa [JOK
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56

WudpasByk u ynbTpa3ByK.
[IIymoBoe 3arps3HeHue

OKpYKaroLIEn CpeJIbl

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

57

Pemenue 3amau

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

58

DNEeKTPOMarHUTHbIE BOJHBI.
N3nydyenne 31eKTpOMarHuTHBIX
BOJIH

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

59

BHGPFI/ISI BHGKTpOMaFHI/ITHLIX
BoyH. CBoMicTBa
3J'I€KTpOMaFHI/ITHI)IX BOJIH

60

[Ikama 31eKTpoMarHUTHBIX
BoJIH. [Ipumenenne
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIUTIBI PaTHOCBS3U U
TeneBuAeHus. Paguonokamus.
DNEeKTpOMarHuTHOE 3arps3HEHUE
OKpY’KaroIen cpeibl

62

KonTtponbHas paboTa o teme
"Kosnebanus u BOJIHBL"

63

Caer. 3aKOH NPSMOJMHENHOTO
pacnpoCTpaHEHUs CBETa

64

Pemienue 3amaq Ha MMPUMCHCHUC
3aKOHa HpﬂMOJ’II/IHeI\/’IHOFO
pacnpoCTpaHCHHA CBECTA

65

Otpaxenue csera. [Tnockoe
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3epkaiio. Ceprueckoe 3epKaio

[Ipenomiienue cBera.
AOCOJIFOTHBIA U OTHOCUTEIBHBII
MOKa3aTeNb MPEJTOMIICHUS.

66
[TosiHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN YroJ MOJTHOTO
BHYTPEHHETO OTPAKCHUS
Pemenue 3agau Ha npuMEHEHUE
67 3aKOHOB OTPAKCHUS U bubnmorexa HOK
https://m.edsoo.ru/7f41bf72
MPETOMIICHHUS CBETA
XoJ 1ydel B IpU3Me.
. bu6moreka [IOK
68 Jucniepcust cBeta. CIIOXKHBIN
https://m.edsoo.ru/7f41bf72
cocraB Oenoro cera. L[per
OcBeTHTEIH C
HCTOYHHKOMCBETA Ha 3,5
B, HCTOYHHUK ITUTAHUS,
KOMIUIEKT MPOBOJIOB,
nieneBas quadparma,
69 JIunzel. DokycHOE paccTOsSIHUE U bubnuoreka [JOK JKpatt CTAIIEHOM,
OIITHYECKAs CUJIA JIMH3EI https://m.edsoo.ru/7f41bf72 HaIpaBJIIONIAs C
W3MEPUTEIbHON HIKaJIOM,
COOMpAIOIIKE JINH3HI,
pacceuBaroIas JIMH3a,
cianng «Moueab
MpeMETa»B penTepe
[TocTpoenue n3odpaxeHuil B
bubmunorexa LIOK
70 JIMH3aX U UX CUCTEMaX.

VYBenuueHue JTMH3b

https://m.edsoo.ru/7f41bf72
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Pemenue 3agau Ha noctpoeHue

71 M300paKeHM, IOJTY9aeMBbIX C
MTOMOIIIO JTHH3
72 ['1a3 xak ontuyeckas cucrema
Pewmrenne 3anau. IIpeneinst
73 MPUMEHUMOCTH T'€OMETPUICCKON
OTITHKH
74 CKopocTh CBETa U METOJIbI €€
U3MEpEHUs
75 Hucnepcus cBeta
76 WNurepdepentus creta
KorepeHnTHbie HCTOUYHUKH.
77 VcenoBus HaOMIOAEHN
MaKCUMYMOB 1 MUHUMYMOB
78 Pemenue 3amay
79 [Ipumenenne natepdhepeHIun
bubmuoreka [JOK
80 Jlacppaxupa caera https:// m.edsoc%.I ru/7f41bf72
| A
https://m.edsoo.ru/7f41bf72
MaKCHUMYMOB
bubmuoreka [{OK
82 Pemterite saza https:// m.edsoc])_.[ ru/7f41bf72
83 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonapusanus ceera https://m.edso00.ru/7f41bf72
bubmoreka [{OK
84 | Pemerne sanax https://m.edso<])_.[ ru/7f41bf72
85 CBeToBBI€ SIBIIEHUS B IPUPOJIE bubmuorexa [JOK
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86

O000111eHIE U CUCTEMATH3ALIUS
3ganui mo reme "Onruka"

87

KoHnTponbHas pabora no teme
«OnTuka»

88

['panuIIBI MPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKH.
3aKOHBI JIEKTPOIMHAMUKU U
MPUHIIUT OTHOCUTEIBHOCTH

89

[ToctynaTel cnenuaibHOM
TEOPUHU OTHOCUTEITHHOCTH

90

[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBal. [IpeoOpa3zoBanus
Jlopenua. Ycnosue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3amMeIJIeHHe
BPEMEHH U COKpAIllEHUE TTHHBI

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

91

DHeprus u UMIYibC
PENATUBUCTCKON YaCTHULIBI

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

92

CBsI3b MaccChl C DHEPTUEH U
HUMITYJIECOM PEISTUBUCTCKOM
YaCTHUIbl. DHEPTUsl IOKOS

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

93

PaBHOBecHOE TeI0BOE
W3JIy4YEHHUE

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

94

3akoH cMmelnieHus Braa

95

T'unmoreza M. Ilmanka o kBaHTax.
doToun!



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

96

DHeprus 1 UMITyJIbC GOTOHA

®otorddext. Onpiter A. T

97 CroseroBa. 3aKOHBI
doTorddekra
VYpaBHueHue DiHIITEHA 1151
98 dotorddekra. "KpacHas brbmorexa [IOK
P https://m.edsoo.ru/7f41bf72
rpanuna” gorosddexra
99 Hasnenue ceera. Onprtsl [1. H. bubnuotexa [JOK
JlebGenena https://m.edsoo.ru/7f41bf72
. bubnuotexa [JOK
1 B
00 OJIHOBBIC CBOMCTRA HacTHIl https://m.edsoo.ru/7f41bf72
Bounsb! ne bpoiins. JlnmuHa
BOJIHBI Jie bpoiins u pasmepsl bubnuoreka [JOK
101
o0J1acTH JIOKaJIU3aun https://m.edsoo.ru/7f41bf72
JBIOKYIIEHCS] YaCTHUIIbI
KopnyckynsipHo-BOJTHOBOM bubnuoreka [IOK
102
yalli3M https://m.edsoo.ru/7f41bf72
Judpakuus 3JeKTPOHOB Ha bubnuoreka [JOK
103
KpHCTaiax https://m.edsoo.ru/7f41bf72
Crenuduka usmepeHuii B
104 Mukpomupe. COOTHOLIEHUS bubnuorexa [JOK
HEONpeneIEHHOCTEN https://m.edsoo.ru/7f41bf72
I'eiizenOepra
105 Pemenue rpaduyeckux 3anau
106 Pemrenne pacu€THbIX 3a1a4
KoHnTponsHas pabota o Temam:
107 "OcuoBrel CTO",

"KopnyckynsipHO-BOJIHOBOM
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nyanuzm"

108

OMBITHI 110 UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapuas
Moienb atoma Pesepdopaa

109

[Tocrynater bopa

110

Buner ciekrpos. CriekTp
YPOBHEH DHEPTUU aToMa
BOJOpOJa

111

CrionTangHoe u BBIHYKJICHHOC
H3JTYy4CHUC CBETA

112

Jlazep

113

Hyxknonnas Monens aapa
I'eitzenbepra-MBanenko. 3apsn u
MacCcoBO€ YHUCIIO siapa. M30Tormbl.
PagnoaxTuBHOCTE

114

3aKoH paJAMOaKTUBHOTO pacmaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Biusnue
PaZOaKTUBHOCTH HA )KUBBIE
opranu3mbl. JlozumeTpus

115

OHeprus CBA3U HyKJIOHOB B
sanape. Snepusie cuibl. J{edekt
Macchl Aapa. SnepHble peakiuu.
Snepubie peakropsl. [Tpobaembl
YIPABJIIEMOTO TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMUECKUE
ACIIEKTHI Pa3BUTHUS SACPHON
JHEPIreTUKHU




116

Merons! perucTpalnuy u
HCCIIEIOBAHUS 3JIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE
B3auMOJEeCTBUA. baprnoHsl,
ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHOU
Mozenu. KBapk-rimtooHHas
MO/IENb aIPOHOB

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

117

®du3uKa 3a npeaeaaMu
Crangaptaoit mogenu. T€mHas
Martepus U TEMHast SHEPTHsL.
EnunctBo (pmznueckoil KapTUHBI
MHpa

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

118

Dranbl pa3BUTHS ACTPOHOMHUHU.
3HayeHHe aCTPOHOMUU

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

119

[IpuMeHUMOCTh 3aKOHOB (PU3HKHU
TUTs1 OOBSICHEHHUSI TIPUPOIBI
KOCMHYECKHUX 00BEKTOB.
MeToapl aCTPOHOMHUYECKUX
HUCCIIEI0OBAHUI

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

120

CoBpeMeHHbIE ONTHYECKHE
TEJIECKOTIbI, PaJHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUS

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

121

Bun 38é3nH0r0 Heba. Co3Be3aus,
SIpKUE 3BE3/IBI, IJIAHETHI, KX
BHINMOE JBIKECHHE

122

ConHeuHas cucTeMa. COJ'IHI_IC.
ConHeyHas aKTUBHOCTb.
Hcrounuk SHEPruun COJ'IHI_Ia )51



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

3BE3

123

3BE3/1bl, ©X OCHOBHBIE
XapakTepuCTUKU. [luarpaMma
"creKTpajbHbII Ki1ace —
CBETUMOCTD"

124

3Be3/1bI TJIIABHOM
IMOCJIEN0BATEIBHOCTH

125

Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
CouHIta 1 3BE3]1. DTalkbl )KU3HU
3BE3]

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

126

Muneunsiii [Iyte — Hama
T"amaxkTnka. THUOEI rajJakTUK.
UEpHbIe OBIPHI B SApaX TaAKTHK

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

127

Bcenennas. Pacmiupenue
Bcenennoii. 3akon Xab0:ma.
Teopus bosbiioro B3peiBa.
PenukroBoe n3nmyueHue

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

128

MacmtabHast CTpyKTypa
Bcenennoii. MeraranakTuka

129

Hepeménnsie mpoo6ieMbl
aCTPOHOMUH

130

®u3HYECKU NPAKTUKYM 10
teMe "MccnenoBanue
MarHUTHOTO TOJISl IOCTOSTHHBIX
MarauToB" win "HccnenoBanue
CBOMCTB (eppoMarHeTHKOB'" UM



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

"UccneqoBauue IeHCTBUS
IIOCTOSHHOI'O MarHuTa Ha paMKy
¢ TOKOM"

131

@u3NYEeCKU NPAKTUKYM I10
teMe "M3mepenne cuibl
Awmnepa" wn "U3syuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "Onpenenenue
MarHUTHON MHYKIIMK Ha OCHOBE
u3MepeHus cuiibl AMmepa"

132

@u3NYeCKUil NPAKTUKYM 110
Teme "HccaenoBanue sSBICHUS
AIEKTPOMArHUTHOW MHIyKIHH"
unu "OnpeneneHne MHIYKIUNA
BUXPEBOTO MArHUTHOTO TOJIS"

133

DU3NYECKUH TPAKTUKYM I10
TeMe "HccinenoBaHue sIBJIeHUS
camounayknuu" uinu "Coopka
MOJEINH JIEKTPOMAarHUTHOTO
reseparopa"

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

134

Ou3nyecKuil MPakTUKyM 10
teme "M3mepenue nepuoa
CBOOOIHBIX KOJIeOaHUI
HUTSHOTO U MPYKHHHOTO
MasTHUKOB"

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

135

®u3HYECKU MPAKTUKYM 10
teme "[IpeoOpa3oBaHue SHEPTUU
B NIPY’KUHHOM MasiTHUKE"

136

Pu3nYeCKU NPAKTUKYM 10

bubmmnoreka LIOK



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

teme "HccnegoBanue
MIEPEeMEHHOTO TOKa Yepe3
MOCJICIOBATEIILHO COCAUHEHHBIC
KOHJICHCATOP, KATYIIKY H
pesuctop" unu "MccnenoBanue
paboThI ICTOUHUKOB CBETA B
LIeTIH IEPEMEHHOTO ToKa"

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

137

@u3NYECKU NPAKTUKYM 110
teMe "M3ydyeHne napameTpoB
3BYKOBOM BOJIHBI"

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

138

@u3NYeCKUil NPAKTUKYM 110
teme "M3mepenue nokasarens
MpETOMJIEHHUSI CTEKIIA" UIn
"[Tonyuenue n3o0pakxeHus B
CUCTEME U3 IUTOCKOTO 3epKajia U
JUH3BI"

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

139

DuU3NYECKUH TPAKTUKYM I10
TeMe "UccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
MpUMepe KUAKUX JTUH3)" Win
"N3mepenue GoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
uH3"

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

140

Pu3HYECKU NPAKTUKYM 10
teMe "HaOmronenue audpakumu,
uHTEpPEPEHITNH U MOJISIPU3ALAN
cBera"

141

Pu3NYECKU MPAKTUKYM 10



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

teme "OrnpeneneHre UMITyJIbca U

SHEPTUU PETATHBUCTCKUX
gactull (1o ¢oTorpadusim
TPEKOB 3apsKEHHBIX YaCTHI] B
MarHuTHOM ToJie)"

142

@u3NYECKU NPAKTUKYM 110
Teme "M3mMepeHne mocTosTHHOM
[Timanka Ha ocHOBE
uccnenoanus porodpdexra”
nnmu "Hccnenoanue
3aBUCHMOCTH CHUJIBI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs "

143

DU3NYECKUH TPAKTUKYM I10
teme "MccnegoBanue cnekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa 1 ©3MEPEHUE
nocrosiHHOM Punbepra"

144

DuU3NYECKUH TPAKTUKYM I10
TeMe "Uccnenosanue
paaroakTUBHOTO (oHA ¢
KCIO0JIb30BAHUEM JI03UMETpa"
nnu "M3yueHue nornonieHus
Oera-uyacTul] aJIroMuHIEM"

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

145

Pu3HYECKU NPAKTUKYM 10
teme "HaOmroieHus 3BE34HOTO
Heba HEBOOPYKEHHBIM IJ1a30M C
HCII0JIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM
JUIL OIIPENIENIEHUS [T0JIOKEHUS



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

HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOTO
MOJTyIIapusi ¥ sipKue 3BE3bI"
i "HabmoaeHus B TEIECKOT
JlyHBI, IaHET, TYMAHHOCTEN U
3BE3IHBIX CKOTUICHU"

146

O06001IeHre U cucTeEMaTU3aIHS
3HaHul. Posib pusuku u
ACTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMaTbHOM
Y OTUYECKOH chepax
JEeSATENbHOCTH YEJIOBEKA

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

147

O06001IeHre U cUCTEMATU3 AN
3HaHu#. Posib 1 MecTo QU3HKHU U
ACTPOHOMHUHU B COBPEMEHHOMU
Hay4YHOU KapTUHE MHpa

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

148

O0001IeHrEe U cUCcTEMaTU3 AU
3HaHu#. Posb pusnueckoit
Teopuu B GOPMUPOBAHUH
MPEACTABICHUHN 0 PU3nYeCKOn
KapTHUHE MHpPa, MECTO
(buznueckoil KapTUHBI MUpA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPeJICTaBICHUI O IPUPOJIE

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

149

O00011IeHNE U CUCTEMATH3ALIUS
3ganui o reme "Kunemaruka"

150

O0001IeHHE U cCUCTEMATU3 AU



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

3ganui 1o reme "Kunemaruka"

151

O06o001IeHre U cCHCTeMaTH3aIus
3HaHu# no teme "JluHamuka"

152

O00011IEHNE ¥ CUCTEMATHA3ALIS
3ganni mo reme "Crartuka
TBEpIOTO Tena"

153

O0001IeHNe U CUCTEMATU3AIIHS
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUA B ME€XaHUKe"

154

O0o001Ienye U cucTeMaTH3aIUs
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKO M
Teopun"

155

O0001IeHne U cCUCTEMATU3 AN
3HAHWH 10 TEMe
"Tepmoannamuka. TeroBbie
MaIlIuHB"

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

156

O06001IeHre U cUCTEMaTU3 AU
3HaHUM Mo Teme "ArperaTHbie
cOoCTOSIHHA BelecTBa. Pa3oBbIe
nepexonr"

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

157

O00011IeHNE U CUCTEMATH3ALIUS
3HAHUHU II0 TEME
"Onexrpuueckoe noie"

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

158

O000I11IeHNE U CUCTEMATH3ALIUS
3ga”Hui o tTeMe "TlocToSHHBINI
IEKTPUYECKHUI TOK"

159

O0001IeHHE U cCUCTEMATU3 AU



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

3HaHui 1o Teme "Toku B
pa3nauyHbIX cpenax”

160

O000111EHNE Y CUCTEMATH3ALIS
3HAHUHU 110 TeMe "Marauraoe
moie"

161

PesepBubrit ypok. O60011eHIE 1
cHCTEMAaTHU3alMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHAs UHYKIUs"

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

162

Peseprubrit ypok. O6001eHNEe 1
CHCTEMATHU3aLN 3HAHUI 110 TeEME
"Mexaandeckue Kosaeoanus"”

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

163

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 110 TeMe
"DeKTpOMarHUTHBIE
KojeOanus"

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

164

PesepBubIit ypok. O6001meHNE 1
cHCTEMAaTU3alMs 3HaHU 110 TeMe
"MexaHn4ecKHe u
3JIEKTPOMArHUTHBIE BOJTHBI"

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

165

PesepBHriit ypok. O6001IeHE U
CHCTEMaTH3aIMs 3HAHUH 110 TEME
"Onruxa"

166

PesepBHrlit ypok. O6001IeHNE 1
cHCTEMaTH3aIlHs 3HAHUH 110 TEME
"OcnoBsl CTO"

167

PesepBHriit ypok. O6o01IeHNE U
cucTeMaTH3alys 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM

bubmunorexa LIOK
https://m.edsoo.ru/7f41bf72
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nyanuzm"

Pesepubrit ypok. O60011eHNE 1

. bu6mmoreka [IOK
168 CUCTEMAaTH3aIUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/7f41bf72
®dusuka aToma
PesepBubiit ypok. O60011eHNE 1
169 CHCTEeMaTH3alMs 3HaHUH 110 TeMe 1 bu6mmoreka [IOK
"®u3uka aTOMHOTO sijipa u https://m.edsoo.ru/7f41bf72
3JIEeMEHTapHBIX YyacTuir"
Peseprubrit ypok. O6001eHNEe 1
P P EH bubnuotexa [JOK
170 CHCTEMAaTH3alMs 3HaHUH 110 TeMe 1
" " https://m.edso0.ru/7f41bf72
DneMeHTHl acTpOPU3UKH
OBIIEE KOJIMYECTBO YACOB I10
- 170 16

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 11 kinacc/ Kacesino B.A., O61iecTBO ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AkitnonepHoe o01iecTBo «31aTenbeTBO
«IIpocBemenue»

®usuka. 10 xnacc. bazoBelil u yrinyonennsiit ypoHu. KacbsiHoB B.A.

AKL[I/IOHepHoe O6I_HCCTBO n3aaTciIbCTBO HpOCB@H_IeHI/Ie

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI

but6mmoreka [{OK https://m.edsoo.ru/ff0d1784

CETU UHTEPHET


https://m.edsoo.ru/ff0d1784
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