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HHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢u3uke 6a30BOro YpOBHSI HAa YpOBHE CpPEIHETO OO0LIEro oOpa3oBaHWsl pa3paboTaHa Ha
OCHOBE TIOJIOXKEHWH H TpeOOBaHWH K pe3yidbTaTaM OCBOEHHS OCHOBHOW OOpPa30BaTENbHOM IMPOrpaMMBL,
npencrasieHHsix B @I'OC COO, a Ttakke ¢ yuérom QenepanpHol paboyeid MporpaMMbl BOCIUTAHUS H
KOHIICTI[H TpernoaaBaHusi yueOHoro mpeamera «Pusuka» B 00pa3oBaTelbHBIX OpraHu3anmsx Poccuiickoii
denepanuy, peaau3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBL.

ConepxaHue mporpamMMbl 10 (M3UKE HAIPaBICHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOM KapTHUHBI
Mupa oOyyaromuxcsi 10-11 xmaccoB nmpu oOydyeHnu ux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
IesTenbHOCTHOTO moaxoa. [Iporpamma mo ¢usmuke coorserctByeT TpeboBanmsM @I'OC COO x mmaHupyeMbIM
JMYHOCTHBIM, IPEAMETHBIM U METalpeIMETHBIM PE3yJbTaTaM OOYy4eHUs, a TaKXKe yUYUThIBAeT HEOOXOAUMOCTh
peanu3anuyd MEXIIPEeIMETHBIX CBs3ei (PU3MKH C €CTECTBEHHO-HAYYHBIMH y4eOHBIMH TpeaMeTamu. B Hel
OTIPEIEIISIOTCSl OCHOBHBIE IENTH M3Y4YeHUs! (U3UKK Ha YPOBHE cpelHero oodmiero oOpa3oBaHUsl, UTAHUPYEMbIC
Pe3yIIbTaThl OCBOEHUS Kypca (PM3UKHU: THYHOCTHBIE, METaPEMETHBIE, TpeAMETHEIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢pu3nKe BKITIOYACT:

IUTAHUPYEMBbIE PE3YNIbTaThl OCBOEHHS Kypca (GU3UKH Ha 0a30BOM YPOBHE, B TOM UHCIIC PEIMETHBIEC PE3YJIbTAThI
IO TroJIaM O0YYCHHS,;
coJiepkanue yueoHoro npeamera «dusnka» 1o rogaM 00y4eHUsI.

Pusnka Kak Hayka o0 HamOoJyiee OOLIMX 3aKOHAaX MPHUPOJBI, BHICTYIAs B KauecTBe y4eOHOIro MpeaMeTa B
IIKOJIe, BHOCUT CYIIECTBEHHBII BKJIAJ B CHCTEMY 3HaHUI 00 OokpyxkaromeM mupe. LLIKompHBINH Kypc QUK —
CHCTEMOOOPAa3YIOMINH TSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (U3NUECKUE 3aKOHBI JIekKAT
B OCHOBE TPOLIECCOB U SIBIICHHI, U3y4aeMbIX XUMHEH, Ononorue, pusnueckoi reorpadueil u acTpoHOMHUEH.
Hcnonb3oBaHne W axkTHBHOE NpPUMEHEHHE (U3MYECKUX 3HAHUM OmNpeaeiseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOCHHUS KOCMOCA, MOJIYYCHHUS HOBBIX
MaTepHaJoB C 3aIaHHBIMH CBOWCTBAMH U JIpyruX. M3ydeHne Gpu3nky BHOCUT OCHOBHOH BKIIaJ B (hopMuUpoBanue
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa OOy4YaroLIMXcs, B (OpPMUPOBAaHHE YMEHUH NPUMEHATh HAYYHBIH METOX
MO3HAHUS TIPY BHITIOJTHEHUH UMHU Y4E€OHBIX UCCIIEIOBAHHM.

B ocHoBy kypca ¢GU3UKU 151 YPOBHS cpelHero oduiero oOpa30BaHUS TOJIOKEH Psii UACH, KOTOpBIE
MO>KHO PacCMaTpUBaTh KaK MPUHIIMIIBI €70 TOCTPOCHHUSI.

Hoes yenocmunocmu. B cooTBeTCTBUM € HEH KypC SBISIETCS JIOTMUECKH 3aBEPILIEHHBIM, OH COAEPIKUT
MaTepHal U3 BceX pasfiesioB (PM3HKH, BKIIFOYAET KaK BOIMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoes ceneparuzayuu. B cooTBeTCTBIH ¢ HEl MaTepual Kypca (U3MKH 00BeTUHEH BOKPYT (DU3NYECKUX
Teopuid. Benmymum B Kypce siBisieTcst (pOpMUpOBaHME NPEACTABICHHH O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BELIECTBE U TOJIE.

Hoes zymanumapuzayuu. E€ peanmuzanms mpeanonaraeT UCIOJIb30BaHUE TYMaHUTAPHOTO MOTEHIMAa
¢u3nuecKkoil HayKH, OCMBICICHHE CBSI3M Da3BUTUS (QU3MKKH C pa3BUTHEM OOILECTBAa, a TakKXke ¢
MHPOBO33PEHUECKIMH, HPABCTBEHHBIMU U 3KOJIOTHYECKIMHU POOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3Wku mpejrmoyiaraeT 3HaAKOMCTBO C IIMPOKHM KPYrom
TEXHUYECKUX U TEXHOJOTHYECKHUX MPHIOKEHUH H3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeusayuu peanusyercsi MOCPEACTBOM BBEICHHS 3JIEMEHTOB COICPIKAHHS, IMOCBALIEHHBIX
3KOJIOTHYCCKUM HpO6HeMaM COBPEMCHHOCTH, KOTOPBIC CBA3AaHbI C pa3BUTUEM TEXHUKU U TeXHO.HOI'I/II\/lI, a TaKXe
o0CykJIeHHs TPo0IIeM pallMOHATHLHOTO TPUPOONOIB30BAHHS U SKOJIOTHIECKOW 0€30ITacHOCTH.

CrepXHEBBIMH 3JIeMEHTaMU Kypca (DM3MKM Ha ypOBHE CpEeAHEro ooumiero o0pa3oBaHMs SIBISIOTCS
¢usnueckue Teopuu (GpopMupoBaHHE MPEACTABICHUH O CTPYKTYpe MOCTPOCHHs (PU3MYECKON TEOpuH, poJH
q)YH}IaMeHTaJ'II)HI)IX 3aKOHOB W IPUHOUIIOB B COBPEMCHHBIX IIPCACTABICHUAX O IMPUPOAC, TIpaHHIIaAxX
MPUMEHUMOCTH TEOPHH, 715l ONMCAHHUS ECTECTBEHHO-HAYYHBIX SIBIICHUH U ITPOLIECCOB).

CucTteMHO-/1eATeIbHOCTHBIM TOAX0/ B Kypce (PU3MKH peain3yeTcsl MPeXkae BCEero 3a cYET OpraHu3aluu
IKCIEPUMEHTAITLHOH JiesiTeNbHOCTH o0yuaromuxcs. J{ist 6a30Boro ypoBHS Kypca (QU3UKH — 3TO HCIIOIB30BaHUE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCTIEPUMEHTOB U TaOOPaTOPHBIX PadOT, KOTOPHIE B IPOTPaMMe 10
¢u3nke oObeIMHEHBI B OOLIMIA CIIMCOK YYEHHYECKUX MPAaKTHUECKUX paboT. BrlieneHne B yka3aHHOM IepeyHe
na00paTOpHBIX  paboT, NPOBOAMMBIX JUIsI KOHTPOJSl M OLIEHKH, OCYLIECTBIISIETCS  Y4acTHUKaMHU
00pazoBaTeILHOTO MpoIecca UCXOMs U3 OCOOCHHOCTEH IIIaHUPOBAaHMS M OCHAmIeHus KaOwHeTa (w3uku. [Ipu
3TOM oOecreuuBaeTcsi OBJIaZCHHE OOydYarolMMKCS YMEHHSAMH TPOBOAWTh KOCBEHHBIE H3MEPEHUS,
HCCIIEIOBaHMS 3aBUCHUMOCTEH (M3NUECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO NPOBEPKE NPENI0KEHHBIX
TUIIOTE3.

Bonbiioe BHUMaHKE yAeNAeTCS pELICHUIO pacU€THBIX M Ka4eCTBEHHBIX 3aaa4. [Ipu aToM amst pacu€THbIX
3aJa4 MPUOPUTETOM SIBIISIOTCS 3aJayl C SBHO 3aJaHHON (U3MUYECKOH MOJEIBbIO, MO3BOJISAIOIINE MPUMEHSTH
U3y4YeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelia Kypca, TaK U MHTETpUPYs 3HAHHS U3 pa3HbIX
pa3znenoB. [y kauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJaHus Ha OOBsICHEHHE IPOTEKaHUs (PU3NIECKUX



SBIICHUH W TIPOLIECCOB B OKPYXKAIOWIEH >XU3HH, TpeOylomuye BbIOOpa (DU3NYECKOM MOneNu A CHTyaluH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ tpeboBanusmMu GI'OC COO k MaTepuaTbHO-TEXHUIECKOMY O00ECTIedeHHI0 yIeOHOTOo
mpotiecca 0a30BBIN YPOBEHb Kypca (PM3WKKM Ha YPOBHE CPEIHEro OO0IIero oOpazoBaHUs IOKEH M3ydaThes B
YCIOBUSAX TMPEIMETHOrO0 KaOMHeTa (U3MKH WM B YCIOBHAX HHTETPHUPOBAHHOTO KaOWHETa MpeaMeToB
€CTeCTBEHHO-HAyYHOTO IHKIIA. B kabuHeTe (M3nKku MOMMKHO OBITH He0OX0amuMoe JabopaTopHOe 000pyIOBaHNE
JUIS  BBIMIOJHEHHS YKa3aHHBIX B TporpaMMme Mo (U3WKE YYEHWYECKHX TMPAKTHIeCKHX paboT u
JeMOHCTPaLlMOHHOE 000pyIOBaHNUE.

HemoncTpanionHoe oOopyaoBaHue (opMUpyeTcss B COOTBETCTBHHM C MNPHHLUUIIOM MHHUMAJIbHON
JOCTaTOYHOCTH W OO0ECIeYrBaeT ITIOCTAHOBKY IIEPEYMCIIEHHBIX B TMporpamMme M0 (MU3WKE KITFOYEBHIX
JEeMOHCTPALMi [ WUCCIeNOBaHUSI M3YYaeMBIX SIBICHHH M MPOLECCOB, SMIHPHUYECKUX M (PyHIaMEHTATBHBIX
3aKOHOB, HX TEXHUYECKUX TPUMCHEHHH.

JlabopatopHoe oOopynoBaHWE IS yUYEHWYECKHX MPAKTUYECKHX pador dopmupyercs B BuUie
TEMaTHYEeCKUX KOMIUIEKTOB M oOOecredynBaeTcss B pacuéTe OJHOTO KOMIDIEKTa Ha JBYX OOYyYaroIIMXcCs.
TemaTHueckre KOMIUIEKTHI JIaOOpaTOPHOTO OOOPYAOBaHMS IOJDKHBI OBITH TOCTPOSHBI Ha KOMILICKCHOM
WCTIONTb30BAaHUH aHAJIOTOBBIX M IH(POBBIX MPHUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJIE
r(POBBIX JT1a00paATOPHIA.

OCHOBHBIMH LENSIMU U3ydeHHS (PU3UKU B 001IeM 00pa30BaHUH SBIISIOTCS:

(dhopMupoBaHHE WHTEpeca W CTpPEeMJICHHsS OOyYalomMXCsi K HAYYHOMY HW3YYEHHIO TPHUPOJIBI, Pa3BUTHE WX
HUHTCJIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTeﬁ;

pa3sBUTUC HpCI[CTaBHeHI/Iﬁ O HAayYHOM MECTOAC IIO3HAHUA U (I)OpMI/IpOBaHI/IC HUCCIICAOBATCIBCKOI'O OTHOIICHUSA K
OKPY>KaFOIINUM SIBICHUSM;

(opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJlbTaTa H3Y4YeHHs OCHOB CTPOCHHUS MaTepuud |
(dyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;

dbopmupoBaHne yMEHUH OOBSCHATH SBICHHA C WCIONBb30BaHWEM (U3WYECKUX 3HAHWA W HAYYIHBIX
JI0Ka3aTeIbCTB,;

(dbopMHpoBaHUE TpEACTABICHUNA O poOiM (U3UKU Ui Pa3BUTHS JIPYTHX ECTECTBEHHBIX HAYK, TEXHUKUA H
TEXHOJIOTUH.

JocrmkeHne >Tux 1eneil o0ecreunBaeTcsl peleHueM CIEIYMUX 3a7ad B Mpolecce M3ydeHus Kypca
(U3UKN Ha YPOBHE CpPEHETO 00IIero oopa3oBaHms:
npuoOpeTeHre CHUCTeMbl 3HaHMKW 00 OOIUX (QHU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX, BKIIOYAs
MEXaHHKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY W 3JIEMEHTHI aCTPO(U3HK;
(dbopMHpoBaHUE YMEHHI MPHUMEHSITHh TEOPETHUECKHE 3HAHUS Uil OOBACHEHUS! (PU3NUECKUX SIBICHUH B MPUPOJIC
Y JJIS IPUHATHUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOMN KHU3HH,

OCBOEHHE CIIOCOOOB pEIIeHHs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOW (U3WYECKOW MOJeNblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENILHOE Co3anne (PU3NIecKoil MOJIeNH, aleKBaTHON YCIIOBHSIM 3a1auH;
MOHMMaHWe (U3NYECKUX OCHOB M TPUHIIMIIOB JEWCTBUS TEXHUYECKHX YCTPOHCTB M TEXHOJIOTHUYECKUX
MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO Cpely;

OBJIAACHHUE MCTOJaMH CaMOCTOATCIIBHOI'O IIJIAHUPOBAHUA U IPOBCACHUA @HSH‘ICCKI/IX OKCIIEPpMMEHTOB, aHaIM3a
W UHTEpIpeTauy HHHOpMALKH, ONPeIeIeHUs] JOCTOBEPHOCTH MOJTyYEHHOTO PE3yJIbTara;

CO3JIaHHE YCIIOBHUH JJIsl pa3BUTHS YMEHHI MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON e TEIHbHOCTH.

Ha wnzydenue ¢usmku (06a30BbIH ypOBEHb) Ha YpOBHE cpellHero oOiero odpasoBaHus OTBOIUTCS 136
gacoB: B 10 kimacce — 68 gacos (2 gaca B Heneno), B 11 kiracce — 68 gacoB (2 gaca B HEJIETIO).

[Ipennaraemelii B mporpamme mo (usnke nepeveHb JabOpaTOPHBIX M MPAKTHYECKUX paboT sBISETCS
PEKOMEH/IOBaHHBIM, YYHUTEIb JENaeT BHIOOpP NpOBedeHHs JabOpaTOpHBIX PAaObOT U OMNBITOB C YYETOM
WHIUBUAYTBHBIX 0COOCHHOCTEH 00ydJaromnxcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Pa3zpen 1. ®u3uka U MeTOABI HAYYHOI'0 NIO3HAHUA

®usuka — HayKka o npupoje. Hayunsle MeToAbI MO3HAaHUA OKpY’Karolero Mupa. Poib skciepumMeHTa u
TEOPHH B TPOLIECCE O3HAHMS PUPOABL. DKCIIEPUMEHT B (pr3HKe.

MonenupoBaane (GU3NIECKUX SBICHUH M TporieccoB. Hayuneie rumore3pl. DU3MYECKHWe 3aKOHBI H
Teopuu. [ paHUIBI TPUMEHUMOCTH (GU3NIECKIX 3aKOHOB. [IpHHITMT COOTBETCTBUSI.

Ponp u Mecto ¢usuku B (HOpMUPOBAHWU COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B MPAKTHUYCCKOM
eATEILHOCTH JIIOJIEN.

Jemoncmpayuu
AHAJIOTOBEIC U ITU(PPOBLIC U3MEPUTEITBHBIC PUOOPHI, KOMITLIOTEPHBIC TATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe aBrokeHre. OTHOCHUTEIBHOCTE MeEXaHUYECcKoro aBrokeHus. CucremMa oTcuéra.
Tpaekropusi.

[lepememenne, ckopocTh (CpemHsss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHallbHOU
TOYKH, UX IPOEKIIMHU HA OCU CUCTEMBbI KOOpAUHAT. CI0XKEHUE NEPEMELLICHUN U CII0KEHUE CKOPOCTEIl.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE NIBIKEHHE. ['paduku 3aBUCMMOCTH KOOpPIWHAT,
CKOPOCTHU, YCKOPEHUS, IyTH U MEPEMEIICHUS MATEPUATbHOW TOUKU OT BPEMEHHU.

CBoboaHOe nasieHue. Y cKopeHue cBOOOHOTO TaICHHSI.

Kpuponuneitnoe aBwkeHue. JBkeHHe MaTepuUadbHOM TOYKM IO OKPY)KHOCTH C TIOCTOSIHHOHM IIO
MOJYJIIO CKOPOCTBbIO. YTJIOBasi CKOpOCTb, JIMHEHHas CcKopocTh. Ilepwog W dactora OOpallicHUs.
LeHTpocTpeMUTEIBHOE YCKOPEHHUE.

TexHuueckue ycTpoHMCTBa M MPAKTHUUYECKOE NPUMEHEHHE: CIUOOMETP, IBM)KCHHUE CHApPSNOB, LIEIHBIC U
PEMEHHBIE TIEpeJadH.

Lemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALUS KUHEMATUUECKUX XapaKTEPUCTUK JBUKCHUSI.

[IpeobpazoBanue IBUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tamenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBRE.

Habmonenune nevxeHus tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHUs] CBOOOHOTO TaICHUsI.

Hamnpasnenue ckopoCcTH npy ABMKEHUH TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3yueHne HEpaBHOMEPHOT'O ABMXKEHHUSI C LIETIBIO ONPEAEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanrie COOTHOIIEHUS MEXKIY MYTSAMH, MPOWICHHBIMU TEJIOM 3a IOCIEIOBATEIbHBIE PaBHBIC
MIPOMEKYTKHA BPEMEHU ITPU PABHOYCKOPEHHOM JIBIKEHHUU C HAYaJIbHON CKOPOCTHIO, PAaBHOM HYIIIO.

N3yueHue ABMKEHUS IIapUKa B BSI3KOU KUAKOCTH.

N3yueHue ABrKEHUS Teja, OPOIIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHocTu ["anunes. [lepoiit 3akoH HetoToHa. HEpLMaNbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuamun cynepriosunnu cwi. Bropoii 3akoH HproTOHA 1711 MaTepuaibHOW TOYKH.
Tpetuii 3ak0oH Hpl0TOHA /1711 MaTEPUAIIBHBIX TOYEK.

3akoH BceMupHoro tsirotenusi. Cuina Tsokectu. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bungel Tpenus (mokosi, ckonbxeHus, kadeHus). Cmna tpenus. Cyxoe Tpenue. Cuiia TpeHHS
CKOJIBXEHUS U cuia TpeHus mokos. Koaddumuent tpenus. Cuiia CONMPOTHBICHUS TIPU JBIKEHUM Telia B
JKUJIKOCTH WU Tra3e.

[ToctynarensHOE U BpamiaTeIbHOE IBIKEHIE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cujibl OTHOCUTEIBLHO OCH BpalieHus. [1nedo cuibl. Y ciaoBus paBHOBECHS TBEPOTO TENa.

TexHuueckue yCTpOfICTBa U TPAKTHYCCKOC MNPHUMCHCHHC: MOAUIMIIHUKH, ABUKCHHUC HCKYCCTBCHHBIX
CITYTHUKOB.

Jemoncmpayuu

SIBneHue uHEpLUUH.

CpaBHEHHE MacC B3aUMOICUCTBYIOIIUX Tell.
Bropoii 3akon HptoToHa.

H3mepenue cui.

CnoxxeHue Cui.



3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeopMaliuu.

HesecomocTts. Bec Tena npu ycKopeHHOM MOABEME U MAJCHUU.

CpaBHeHHE CHIT TPEHHUS TIOKOSI, KAYSHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tesna. Bujsl paBHOBECH .

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Nzyuenne amxenust Opycka 1Mo HaKJIIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B MPYKWHE W PE3UHOBOM 0OpasIle, OT UX
nehopMaIim.

UccnenoBanue ycnoBuid paBHOBECHS TBEPAOIO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3axoHbl cOXpaHeHusn 8 MexaHuke

Nmnynsc mMatepuanbHOW TOYKH (Tela), CUCTEMbl MAaTEPUAIBHBIX TOYEK. VIMIyIbC CHIIBI U U3MCHCHHE
HMMITyJIbCa TeJa. 3aKOH COXpaHeHUs UMITyJIbca. PeakTUBHOE IBUKEHHE.

PaGora cumer. MOITHOCTE CHITBL.

KuneTtudeckas 3Heprus MaTepruaabHO TOUKH. Teopema 00 M3MEHEHNH KHHETHUECKON DHEPTHH.

[orenumanbHass sHeprus. [loTeHumanbHas dHEPrust ynpyro JIeQOPMHUPOBAHHOM  TPY>KUHEI.
[lorennmanpHas YHEPTHsl TENa BOIHM3H MOBEPXHOCTH 3EMIIH.

[loTeHnmanpHple ¥ HEMOTEHIUANbHBIE CHIBL. CB3b pabOTHl HETOTEHIWAIBHBIX CHJI C WU3MEHEHHEM
MEXaHUYECKOM SHEPTHH CUCTEMEBI Tell. 3aKOH COXpPaHEHHUS MEXaHUYEeCKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpocTBa M MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIA IMHUCTOJET,
JBIDKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHKEHHUE.

[epexoa noTeHIMAILHON SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Nzydenne abcooTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHl CHWIIBI C H3MEHEHHEM MEXaHHYEeCKONM OJHEepruM Tejla Ha IpuMepe
PacTsKEHUS! pE3MHOBOTO KIyTa.

Pa3zpnen 3. MosekyasipHasi QU3MKa M TEPMOIMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYIECKOM TEOPUH U UX ONBITHOE 000CHOBaHMe. bpoyHOBCKOE
nwkenne. Andoysus. Xapakrep ABMKEHHS W B3aUMOACWCTBHS YacTUI] BellecTBAa. MOJENIN CTPOEHUS Ta30B,
XKHUIKOCTEH M TBEPIABIX Tel M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATHX Mojeneil. Macca u pa3mepsl
moutekyn. KonnuectBo BemecTBa. [locTosnnas ABoraapo.

Temnosoe paBHoBecue. Temnepartypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKOH TEOPHH WACaTbHOrO rasa.
AbGcomroTHast TemrepaTypa Kak Mepa CpeJHed KWHETHYeCKO SHEepruH TETUIOBOTO JBIDKEHHUS YacTHIl Tasa.
[Ixana temneparyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Kmaneiipona. 3akon JlanpTroHa.
Wzonpouecchl B naeanbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe mnpenacraBieHue
H30IPOLIECCOB: M30TEpMa, U30X0pa, U300apa.

TexHUYECKHE YCTPOMCTBA U MPAKTUUYECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbITHI, OKa3bIBAIOIIME JAWCKPETHOE CTPOEHHE BellecTBa, (oTorpaguu MOJEKYJd OpPraHMYeCKHX
COEIMHEHUM.

OnbIThI 10 TUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBHIKEHHUSL.

Mogens onbita [ITepHa.

OmnbIThI, JOKA3bIBAIOLIUE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOI'O B3aUMOAEHCTBHS.

Monens, HILTIOCTpUpPYIOLIas MPUPOAY JABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITH], WITIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUSA HI€ANBHOTO rasa, M30MpOLECCH.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

Omnpenenenue Macchl BO3yXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI, JaBICHHUS U
TEMIIEPATyphl BO3TyXa B HEW.

HccnenoBanne 3aBUCHMOCTH MEXY IIapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocrosvl mepmoouHamuKu

Tepmoaunamuueckast cucreMa. BHyTpeHHSAs SHEprusi TEPMOAMHAMHYECKOH CHCTEMBI M CIIOCOOBI €&
n3MeHeHns. KommdgecTBo TermnoTsl u pabota. BHyTpeHHsS >HEprus OZHOATOMHOTO HACAIBHOTO rasza. Buipl



TeIIONEPEeadn: TEIIONPOBOIHOCTD, KOHBEKIINA, U3TydeHHE. Y IeNbHas TEIUNIOEMKOCTh BelecTBa. KomnduecTBo
TEIUIOTHI IIPH TEIUTONEpeaade.

[Tonstne 00 ammabaTHOM Tiporecce. IlepBBIli 3akOH TepMOAWHAMUKH. lIprMeHEeHHe TEepBOro 3aKOHa
TEPMOJMHAMHKH K H30mporeccam. [ padudeckas nHTepIpeTarys paboTsI rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMOCTh IPOIIECCOB B TIPUPOJIE.

Temnosrre MamuHbL. [TpuHIMIBT AEHCTBUSA TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTHH B TEIJIOBBIX
mamHaX. Koaddumment mone3Horo nmeictBus TerioBoid Mammubl. ukm KapHo m ero koaddummeHT
MOJIE3HOTO JICHCTBHUS. DKOIOTHYECKUE TPOOIEMBI TEIIOIHEPIeTHKH.

TexHuyeckre yCTpOHWCTBAa M MPaKTHYECKOE MPUMEHEHHWE: ABUraTelb BHYTPEHHErO CropaHus, OBITOBOH
XOJIOWIIbHUK, KOHIUIIHOHED.

Jemoncmpayuu

U3meHeHne BHYTpeHHEH SHEpPTUU Tela NPH COBEPIICHUH PaOOTHI: BBUICT MPOOKH U3 OYTHUIKK TOJ
JEefiCTBHEM C)KaTOTO BO3[lyXa, HarpeBaHue 3(prpa B TaTyHHOU TPyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIIS).

N3meHnenune BHyTpeHHEH HEPTHH (TEMIIEpaTyphl) Tella TP TeTIonepeiade.

OnbIT N0 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomuol

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpecammnute cocmoanusn eeugecmea. Dazosvie nepexoovt

[NapooOpa3oBanne 1 KoHAeHcanus. Vcrnapenne n kumeHHe. AGCOMIOTHAS ¥ OTHOCHUTENbHAS BIKHOCTD
Bo3ayxa. HacelmeHHsli nmap. YaenbHas TemioTa mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATyphl KUIEHUS OT
JIaBJICHHUS.

TBépmoe temo. Kpucrammmyeckue m amopdHble Tena. AHU30TPONHS CBOWCTB KPUCTAIUIOB. JKumkue

kpuctauisl. COBpeMeHHBIC Marepuajbl. [lTaBieHHe W KPHCTAUTM3ALMS. YAelbHas TEIUIOTa ILIaBJICHHUSL.
CyOmumartusi.

YpaBHEHUE TEILIOBOTO OaaHca.

TexHn4yeckue yCTpoiicTBa W TPAKTHUYECKOE INPUMEHEHHUE: TUTPOMETP M TICHXPOMETP, KAIOPUMETP,
TEXHOJIOTHH MOJyUYEHUS] COBPEMEHHBIX MaTePHAJIOB, B TOM YHMCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIICHHBIX TTAPOB.

Kurenne npy NOHWKEHHOM JIaBJICHHH.

Crioco6bI U3MepeHus BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IDIABJICHUS] KPUCTAILTHIECKOTO BEIIECTBA.

JleMOHCTpaIust KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

M3mepenne OTHOCUTENLHON BIaXKHOCTH BO3AyXa.

Pasneu 4. dnekTpoaAnHAMHKA

Tema 1. Inekmpocmamuxa

OnexTpu3zanus TeN. OJeKTpUdecKuil 3apsia. J[Ba Buma siexTpudeckux 3apsanoB. lIpoBomHukw,
JUBJIEKTPUKH U OTYTIPOBOAHHUKH. 3aKOH COXPAHEHUS JEKTPHUUECKOTO 3apsaaa.

Bsaumopeiicteue 3apsnoB. 3akoH Kynona. TodeuHblll 3yeKTpUUECKHN 3apsii. DNEKTPUYECKOE TOJIe.
HamnpspkénHocTh  anekTpuuyeckoro mods. [IpuHOMI — cynepnosuuuu  3JeKTpUYeCcKuX Iosied. JInHunm
HaIPsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snekrpoctatmueckoro mois. [lorenmman. PasHocts mnotenumanos. IlpoBognukum u
TUDJIEKTPHUKH B AJIEKTPOCTATHUECKOM TIoie. JManekTpudeckas mpoOHUIIAeMOCTb.

OnextpoémiocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEpPrusl 3apsKEHHOTO
KOHZIEHCaTopa.

TexHndeckue  yCcTpOWCTBA M NPAKTHYECKOE  TMPUMEHEHHE:  JJIEKTPOCKOI,  JAJIEKTPOMETD,
JIEKTPOCTaTHUECKasl 3aIluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB, KOHIEHCATOp, KONMPOBAJBHBIM ammapar,
CTpYHHBII IpUHTEP.

Lemoncmpayuu

Y cTpolCTBO U MPUHIIUT AEUCTBUS DIIEKTPOMETPA.

BsaumogeiicTBue Ha3IEKTPU30BaHHBIX TET.

OneKTpUYECKOE MOJIE 3aPAKEHHBIX TEI.

IIpoBOIHMKHM B 3JEKTPOCTATUIECKOM IIOJIE.

DJeKTpocTaTHIecKas 3aIuTa.

JMBIEKTPUKY B 3IEKTPOCTATHUECKOM TI0JIE.



3aBUCHUMOCTB AIIEKTPOEMKOCTH TIOCKOT'0 KOHJIEHCATOpa OT IUIOIIAU TUIACTUH, PACCTOSHUS MEXYy HUMU
U JURJIEKTPUUYCCKON TPOHUIIAEMOCTH.

DHeprus 3apspKeHHOT0 KOHAGHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3mepenue 31eKTpo€MKOCTH KOHIEHCAaTOopa.

Tema 2. Ilocmoannstii Inekmpuueckuii mok. Toxu é paznuunvix cpeoax

DONeKTpUYecKuil TOK. YCJIOBHSA CYIIECTBOBAHUS JIIEKTPHUECKOTO Toka. Mcrounmkm Toka. Cmia Toka.
ITocTosanHbIN TOK.

Hanpsixenue. 3akon OMa juig yyacTka Iemnu.

DNeKTpUYecKoe  COMPOTHBICHWE. YIENbHOE CONPOTHBICHHWE BemecTBa. llociemoBaTenmpHOE,
napajuieIbHOe, CMEUIaHHOE COEAMHEHUE MPOBOJHUKOB.

Pabota snexrpruueckoro Toka. 3akon Jxoynsi—J/lenna. MOIIHOCTh 3JIEKTPUUECKOTO TOKA.

DONEeKTPOABIDKYIAs CHJIa U BHYTPEHHEE COMPOTHBIICHHWE HCTOYHMKA TOkKa. 3akoH Oma A TOJHON
(3amMKHYTO#) AekTpudeckoil memu. KopoTkoe 3ambikaHue.

ONeKTpoHHAsT MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTh CONPOTUBJICHUS METaUIOB OT
Temmepatypsl. CBEpXIIPOBOAUMOCTD.

DJNeKTpUYeCKUil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TPUMECHAsl IMPOBOJUMOCTH MONYIPOBOAHUKOB. CBoOiiCTBAa p—n-
nepexona. [TosrynpoBoTHUKOBEIE TPUOOPHL.

DNEeKTpUYeCKuil TOK B pacTBOpaxX W pacIulaBaX »dIEKTPOIUTOB. DIEKTPOJUTHIECKAS TUCCOIHAIIHSL.
DIEeKTPOIIH3.

OnexTpudeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [1nazma.

TexHUYecKHe YCTPONUCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETp, BOIBTMETp, PEOCTaT, HCTOUHUKA
TOKa, JJIEKTPOHATPEBaTENbHBIE MPHOOPHL, 3JIEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP COMPOTHUBIICHHA,
BaKyyMHBIH JINOJI, TEPMHUCTOPHI K (POTOPE3UCTOPEI, ITOTYIIPOBOTHUKOBBIN U0/, TalbBaHHUKA.

Jemoncmpayuu

N3mepeHne cribl TOKa U HAITPSKEHUS.

3aBUCHMOCTh COIPOTHUBIICHUS IWIMHAPHYISCKAX TPOBOJHUKOB OT IJIMHBI, IUIOMIAJHM MOIEPEUHOTO
CEYeHHUs U MaTepuaa.

CMelaHHOE COeIMHEHUE MTPOBOTHUKOB.

[Ipsimoe m3MepeHHe 3IEKTPOIBIXKYIIEeH cuiibl. KOpoTkoe 3aMblkaHWE TadbBaHHMUYECKOTO JJIEMEHTa WU
OTICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTh CONPOTHBIIEHUS METAJNIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB ATEKTPOIUTOB.

HckpoBoli paspsit 1 IpOBOAUMMOCTE BO31yXa.

OAHOCTOPOHHSS MPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHne cMemanHOro COeTUHEHNS PE3UCTOPOB.

M3mepenne >IeKTPOABIKYIINEH CHITBI NICTOYHHUKA TOKA U €T0 BHYTPEHHETO COMPOTHBIICHUS.

HaGmoenue anexkTponmsa.

Me:xnpeaMeTHbIE CBSI3H

Nzyuenne xypca dhu3uku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIACTCS C YUETOM COAEPKATCIBHBIX
MEXIPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nonsimus, CBSI3aHHBIE C M3yYE€HUEM METOJIOB HAYYHOTO MTO3HAHMS: SIBICHUE, HAYYHBIH
¢axT, runores3a, GU3NUECKasi BEIIMYHNHA, 3aKOH, TEOPHs1, HAOJIO/ICHUE, SKCIIEPUMEHT, MOJICTTHPOBaHUE, MOJICIb,
H3MEpEeHHE.

Mamemamuka. pellieHUe CUCTEMbI ypaBHEHUH, TruHelHas QyHKIus, mapabdomna, rumepoona, ux rpaguku
M CBOWCTBAa, TPUTOHOMETpPUUECKHE (YHKIMM: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE
TPUTOHOMETPHIECKOE TOXKIECTBO, BEKTOPHI M X MIPOSKIIMH Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHWUYECKOE NBIDKEHUE B KUBOW mpupoxae, Muddy3usi, OCMOC, TEIIOOOMEH KUBBIX
OpPraHU3MOB (BUJIBI TEIUIONEPEIau, TEIFIOBOS PABHOBECHE), SJCKTPUICCKHUE SBJICHYSI B XKUBOU MTPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBa, MOJSpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH W Ta30B, SJEKTPUUECKHME CBOMCTBA METAJJIOB,
AJIEKTPOIUTHUECKAS TUCCOLUAINS, TalbBAaHUKA.

T'eoepagpua: BnaxxHOCTH BO3LyXa, BETPHI, 6ApOMETp, TEPMOMETP.

Texuonozus: mpeobpazoBaHHME IBMWKEHWN C HCMOJIB30BAaHHEM MEXAaHHM3MOB, YUYET TPEHHS B TEXHUKE,
MOIIUITHUKY, WCIIOJIb30BAaHUE 3aKOHA COXPAHCHUS WMITYyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyTHE),
JIBUTATEIh BHYTPEHHETO CrOpaHUs, MMapoBas TypOWHA, OBITOBON XOJIOMWJIBHHK, KOHIWIIMOHED, TEXHOJOTHH
MOJIy4eHUSI  COBPEMEHHBIX MaTepualoB, B TOM 4HCIE HAHOMAaTepuajioB, W HAHOTEXHOJOTHH,



DJICKTPOCTAaTUYCCKAA 3alura, 3a3€MJICHHUC 3HCKTpOHpH60pOB, KCCPOKC, CprﬁHLIﬁ IIPpUHTEP,
OJICKTPOHAIrpCBaTCIILHBIC HpI/I60pI>I, QJICKTPOOCBCTUTCIILHBIC HpI/I60pI>I, raJJbBaHHKaA.

11 KVIACC
Pa3znen 4. DiekTpoAuHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumMHAaA UHOYKUUA

ITocTostHHBIE MarHuThl. B3aumoaeicTBrE MOCTOSIHHBIX MarHUTOB. MarauutHoe mnosie. Bektop MarHuTHOMI
nHAyKUuuu. [IpyHOWN Cynepno3uuuy MarHUTHBIX MoJield. JIMHWM MarHuTHOW uHAykuuu. KapTuna nuHui
MAarHUTHOW MHIIYKIUU TOJIS MOCTOSTHHBIX MarHUTOB.

MarsuTHoe mosie MPOBOJHMKA € TOKOM. KapThHa JMHMI MHAYKIMM MAarHUTHOIO IOJS IJIMHHOTO
MPSIMOTO MPOBOJHMKA W 3aMKHYTOTO KOJBIIEBOTO TIPOBOJIHUKA, KATYmIKM C TokoM. OmbeIT DOpcrena.
B3aumozeiicTBuE TPOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAyJIb U HallpaBICHUE.

Cuna Jlopenta, e€ Moayns u HarpaBiieHue. [|BrkeHne 3apsHKeHHOW YaCTHIIBI B OAHOPOIHOM MarHUTHOM
monte. Pabota cunel Jlopenma.

SIBneHre 37MeKTPOMarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MarHMTHOM WMHAYKLIHH. ODJIEKTPOJBHKYIIAs
cujia MHAYKLIWU. 3aKOH 3JEKTPOMArHUTHON HHIyKunu Dapanes.

BuxpeBoe snexktpuueckoe moisie. DJIEKTPOIABIXKYIAs CUIa HHAYKUUW B MNPOBOJHHKE, JBIXKYIIEMCS
MOCTYMATEeIHLHO B OJJHOPOJHOM MAarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBIEHUE CAMOMHAYKIHUN. DJIEKTPOIBUKYIIAS CHIIa CAMOUHIYKLIUU.

DHeprusi MAarHUTHOTO TOJIS KATYIIIKK C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE MArHUTHI, 3JIEKTPOMATrHUTBHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIOHHAS [1€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO ITy4YKa MArHUTHBIM TOJIEM.

JIvHUY MHAYKIIMA MarHATHOTO TIOJIS.

B3anMopeiicTBue IBYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HelictBue cuibl JIopeHlia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHme 3MeKTPOMArHUTHON HHITYKITUH.

[IpaBuno Jlenua.

3aBUCHUMOCTB JIEKTPOABIDKYIIEH CHIIBI HHIYKUUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O IIOTOKA.

SIBiieHrE CaMOMHTYKIIMH.

Yuenuueckuii osxcnepumenm, rabopamopuvie pabomoi

N3yueHne MarHuTHOIO MOJIsL KATYIIKHA C TOKOM.

HccnenoBanwne MedCTBUS MTOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanve sBICHUS SJICKTPOMArHUTHOW HHTYKITHH.

Pa3zpnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle KOaeoOanus

KonebarenbHas cucrema. CBOOOHBIE MEXaHHUUECKUE KoJjicOanus. ["apMoHuueckue kojedanus. [lepuos,
yactora, amIiutyna u (asza kosnebanuid. IlpyKuHHBI MasTHUK. MaTeMaTHUECKUH MasTHUK. YpaBHEHHUE
rapMOHHYECKUX KoneOanuil. [IpeBparienne 3HepTrun Npy rapMOHUYECKIX KOJIEOAHUSX.

KonebarenbHbiii kKOHTYp. CBOOOJHBIEC 3JIEKTPOMArHUTHBIC KOJCOAHUS B HJICAIBHOM KOJeOaTeILHOM
KOHTYpe. AHAJIOTUSI MEXK]Ty MEXaHUYECKUMU U 3JICKTPOMAarHUTHBIMU KosieOanusiMu. Gopmyna Tomcona. 3akoH
COXPaHEHUS SHEPTUH B UJICATBHOM KOJIe0aTeIhHOM KOHTYpE.

[pencraBienne o 3aryxaromux KoieOaHWSIX. BbIHYXJIeHHbIE MexaHW4Yeckwe KoieOaHus. Pe3zoHaHC.
BriHy X IeHHBIE 2IeKTPOMarHUTHBIE KOJIeOaHusl.

[Tepemennsiit Tok. CuHyCOMANBHBIN TEPEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOTIO TOKA. AMILTUTYTHOE U
JIEHCTBYIONIEEC 3HAUCHUE CUJIBI TOKA U HATIPSDKCHHUS.

Tpancdopmatop. [Ipou3BoacTBO, Nepenada U MOTPEOICHUE DIEKTPHUYECKON dHEPIUU. DKOJOTHMYSCKUE
PUCKH TpU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCHONB30BaHUSI AJNEKTPOIHEPTUU B IMOBCEIHEBHOM
KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK, T'E€HEpaTop
MIEPEMEHHOTO TOKA, TUHUH JJIEKTpOIIepeiad.

Lemoncmpayuu



HUccnenoBanne napaMeTpoB KoJieOaTEeIbHON CHCTEMBI (MPYKUHHBIN WMIIM MATEMaTUICCKHI MAsSITHHK ).

HaGmonenue 3aryxaromux KoineOaHHi.

HccnemoBanne cBOWCTB BBIHYKIEHHBIX KOJIeOaHMH.

Hab6monenue pe3onanca.

CBO0OOIHBIE JICKTPOMArHUTHBIE KOJICOAHWSI.

OcmiorpaMMbl  (3aBUCHMOCTH  CHIIBI TOKa M HANPSDKEHHS OT BPEMEHH) IS AJIEKTPOMAarHUTHBIX
KoJIeOaHMil.

Pe3onanc npu nocnegoBaTeIbHOM COSTUHEHUN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTU U KOHICHCATOPA.

Mopenb TUHUY 3JIEKTPOTIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomol

HccnenoBanne 3aBUCUMOCTH TIEPUOJIa MAJTBIX KOJICOAHUH TPy3a HA HUTH OT JJIMHBI HUTH U MacChl rpy3a.

HccnenoBanue nmepeMEHHOr0 TOKA B LIETIH U3 MOCIEI0BATEIHLHO COCAMHEHHBIX KOHJEHCATOPA, KATYIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbLE 80JIHbL

MexaHnndeckie BOJIHBI, yclOBHs pactipocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus U JIMHA
BoutHEL. [loniepeunsie u pogoIbHBIe BOTHBI. MHTEpdepeHtys u Audpakuns MEXaHUIeCKUX BOJTH.

3Byk. CxopocTh 3ByKa. I poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCJIOBHS H3IYyYCHHS DJICKTPOMATHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, V B anexTpomarauTHO# BosHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpayKeHHUE, IPEeTOMIICHHE,
noJsIpu3anyst, Judpaknus, naTepdepeHius. CKopocTh AIIEKTPOMAarHUTHBIX BOJTH.

[lkana 37eKTPOMarHUTHBIX BOJIH. [[puMeHEHHE JICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHMOBI paiuoCBs3U U TeNeBUAeHUA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKaroUIe cpepl.

TexHuueckue yCcTpoHUCTBa U MPAKTUYECKOE NPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTBI, YIBTPAa3BYKOBAsI
JIMAarHOCTHKA B TEXHUKE U MEIUIIUHE, pajiap, pPaUONPUEMHIK, TEICBU30D, aHTeHHA, Teiedon, CBU-mneun.

Jemoncmpayuu

OO0pazoBaHue U pacpoCcTpaHEeHUE MTOTIEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmomieecst TeJio Kak MCTOYHUK 3BYKA.

Habumonenue otpaxxeHns U NpeIoMICHUS MEXaHUYECKUX BOJIH.

Hab6monenune natepdepernny u mudpakiiuy MEXaHHIECKUX BOJIH.

3BYKOBOH pE30HaHC.

HaGuroieHue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYI0M M 9YaCTOTOH KoJieOaHuH.

UccnenoBanue CBOICTB  AIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEJIOMIICHUE, MOJspU3alus,
mudpakus, UHTephEpeHITHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOAHOU cpeje. Jlyu cBerta.
To4deuHbI HCTOYHUK CBETA.

OTpakeHnne cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHMiA B IITIOCKOM 3€pKaJie.

[Ipenomiienne cBeta. 3aKOHBI MPENOMIICHUST CBeTa. AOCONIOTHBIM TIOKa3aTellb mpeliomieHus. [lomHoe
BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroi HoJHOro BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceera. CinoxHbIi cocTaB Oeoro ceera. L{ser.

Cobupatommie u paccewBaroImye JIWH3bI. ToHKas nuH3a. POKYCHOE PAacCTOSIHME M ONTHYECKas CHiia
TOHKOW uH3bL. [locTpoenne n3o0paxeHuii B COOMPAONINX U PACCEUBAIONINX JIMH3aX. DOpMyIia TOHKOH JIMH3BL.
YBenuueHue, 1aBaeMoe JIUH30M.

IIpenens IPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BommoBass omrtuka. HWaTepdepenius cBeta. KorepeHTHBIE HMCTOYHWUKH. YCJIOBHS HAONIOIACHUS
MaKCHMyMOB 1 MUHIMYMOB B HHTep()EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaknus ceera. dudpaxiuonnas pemérka. YcjaoBue HAONIOJNCHUsS TIABHBIX MaKCHMyMOB MpH
MaJCHUA MOHOXPOMATHYECKOI'0 CBeTa Ha NU(DPAKIIUOHHYIO PEIIETKY.

[Monspuzanus ceera.

TexHu4ecKre YCTPOHCTBA W TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyma, (oToammapar, MpOSKIIMOHHBIN
amnmapaT, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIIOHHAS PEmIETKa, TOISPOHI.

Jemoncmpayuu

[IpsmonuHeHOe pacpoCTpaHEeHUE, OTPAXKCHHIE U TPEIOMIICHHE cBeTa. ONTHYECKUE PUOOPEI.

ITonHoe BHyTpeHHEee oTpaxkeHue. Mojenb CBETOBOIA.

HccenenoBanre cBOWCTB H300paKCHUN B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaGmonenue natepdepeHnuu crera.

HaGmonenue qudpakiiyu cBeTa.



HaGmonenue qucnepcun ceera.

[TonyuyeHue ciekTpa ¢ MOMOILIBIO MPU3MBI.

[Tomydenue criekTpa ¢ MOMOMIBIO TU(GPAKITHOHHONW PEIIETKH.
Habmonenne monmspusayu cBera.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi
N3mepenmne mokazaTens MpeIoMIIeHIS CTEKIA.
HccenenoBanre cBOWCTB H300paKCHUH B JTMH3AX.
Habnronenue aucnepcun ceera.

Pa3znen 6. OcHOBBI clIeNMAJIbHON TEOPHH OTHOCHTEILHOCTH

I'paHunbl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynaTel — crenuansbHOM — TEOpUHU
OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMme, NPUHIUI OTHOCUTEIHLHOCTH
OUHIITEHHA.

OTHOCUTENFHOCTH OTHOBPEMEHHOCTH. 3aMeJICHHe BPEMEHH U COKPAIIEHUE JITHHEI.

OHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBsI3b Macchl ¢ SHEPTHeN U UMITYJIbCOM PEISITUBUCTCKOM YacTHUIIbI. DHEPTHs MOKOSI.

Paszpnen 7. KBantoBasi pusuka
Tema 1. Inemenmuvl K6AHMOBOU ONMUKU
®otonsl. Dopmyna [lnanka cBs3u 3HEeprun (OTOHA C €ro YACTOTON. JHEPTHs U UMITYJIbC (POTOHA.
OtxkpeiTie U uccnenoBanmne Gorodddexra. Ombiter A. I'. Cronerosa. 3akoHsl GoTodddekra. YpaBHeHne
OunmreriHa s poroddderra. «KpacHas rparumay dhorodddexra.
Harnenue ceera. OnbitThl [1. H. JIeGenena.
XHUMHUECKOE ACHCTBUE CBETA.
TexHuueckue ycTpoiicTBa M MPAaKTUYECKOE INPHUMEHEHHe: (OTORIEMEHT, (OTOAATUMK, COIHEUHAS
Oarapesi, CBETOIO/.
Lemoncmpayuu
®oro3dexT Ha ycTaHOBKE ¢ TUHKOBOW TUTACTHHOM.
HUccnenoanne 3akoHOB BHEMTHeTo hoTorddexra.
Cgeronnon.
ConHeuHast Oarapesl.
Tema 2. Cmpoenue amoma
Mouenb aroma Tomcona. OmnbiThl Pesepdopna o paccesHuto o -uactuil. [InaHerapHas Mozaeiab aTroma.
[ocrynarer bopa. Usnydyenue m mormomieHue (HOTOHOB MPH MEPEXOJe aromMa C OJHOTO YPOBHSI SHEPrHU Ha
npyroi. Bunel ciektpoB. CriekTp ypoBHEN SHEPIrUU aTOMa BOAOPOAA.
Bonnossie cBoiicTBa yactull. Bonuel e bpoitna. KopnyckynsipHO-BOITHOBOM oyanu3M.
CrioHTaHHOE 1 BBIHYKJIEHHOE H3JTy4YEeHHE.
TexHnuecKkne ycTpoHCTBa M MPAKTHYECKOE MPUMEHEHUE: CIIEKTPaJIbHBIM aHaTu3 (CIEKTPOCKOM), Jiazep,
KBaHTOBBI KOMIIBIOTED.
Lemoncmpayuu
Mopens onsita Pesepdopna.
Onpenenenne IIMHBI BOJIHBI JIa3epa.
Habmonenne muHeHYaThIX CIIEKTPOB M3TYUYEHHS.
Jlazep.
Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi
Habnronenue nuneiiuaToro crexkrpa.
Tema 3. Amomnoe sopo
OKCIEpUMEHTHI, JTOKA3bIBAIOIIME CIOKHOCTb CTPOeHUs sapa. OTKpBITHE PaJIMOAKTHUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocTaBa paguoOaKTHBHOro usinydeHus. CBoiictBa anbda-, Oera-, ramma-
n31y4eHus. BiausiHue painoakTUBHOCTH Ha KHUBbIC OPTaHU3MBI.
OTkpeITHE TIpOTOHA W HeWTpoHa. Hykmonnas momens sapa [efizenOepra—MBanenko. 3apsg suapa.
MaccoBoe uucino sapa. 3oTomnsl.
Anbda-pacnan. DNeKTPOHHBINA U O3UTPOHHBIN OeTa-pacnai. 'aMmma-u3nyueHne. 3aKOH pagdOoaKTUBHOTO
pacrnaza.
DHeprus cBsA3M HyKJIOHOB B sape. SAnepHsie cuibl. Jlegext macch sapa.
SAnepusble peakunu. Jlenenue u cuHTE3 sA€Ep.
Snepuprit  peaktop. TepmosimepHbId cuHTE3. [IpoOieMBI W TEPCIEKTHBBI SIICPHON IHEPTETHKU.
OKOJIOTHYECKHUE aCIEKThI ANEPHOM SHEPTeTUKY.
OnemeHTapHbIe YacTULBI. OTKPBITHE TO3UTPOHA.



MeToabl HaOIIOAEHHS U PETUCTPALMU 3JIEMEHTAPHBIX YaCTHII.

OdyHnameHTaNbHbIEe B3aUMOIEHCTBYS. EAMHCTBO pu3HuecKol KapTHHBI MUDA.

TexHuueckue yCTpOHMCTBA UM IPAKTUYECKOE IMPUMEHEHUE: I03UMETp, Kamepa BuibcoHa, sSAepHBII
peakTop, aToMHast 6oM0a.

Jemoncmpayuu

Cu€TunK NOHM3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

HUccnenoBanre TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DjeMeHTBI aCTPOHOMUY U ACTPOPU3UKH

Ortamnsl pa3BUTHs acTpoHOMHH. IpuKIagHOe 1 MUPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMUHU.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3/bI, IUIaHEThI, UX BUAUMOE IBHKCHUE.

ConHeyHas cucrema.

Comame. ConneyHass akTHBHOCTh. Mcrounmk sHeprum ComHia u 3BE3M. 3BE3NBI, MX OCHOBHBIC
XapakTepucTuKu. JluarpaMma «CIEKTpalbHBIA KJIACC — CBETUMOCTH». 3BE3/bI TIaBHOM IOCIIEAOBATEIbHOCTH.
3aBHUCHUMOCTh «Macca — CBETUMOCTBY IS 3BE3]] TJIABHOM IMOCIIEIOBATEIBPHOCTH. BHyTpeHHEEe CTpOoeHUE 3BE3L.
CoBpeMeHHbIE IPEACTABICHUS O IPOUCXOKICHUN U 3Bomonry CoHLA U 3BE3/1. DTambl )KU3HH 3BE3 .

Mneunsiii [IyTe — Hama I'anaktuka. Ilonoxxenue u nuxenue ConHua B [Mamaktuke. TUIBI ralakTHK.
Pannoranaxktuxu u kBasapel. UEpHbIE IBIPHI B SIAPAX TaJaKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ma. Pazoeranue ranaktuk. Teopust bonbiioro B3phiBa.
PenukroBoe uznyueHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménneie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPY)KEHHBIM TIJ1a30M C HCIIOJIb30BAHHMEM KOMIBIOTEPHBIX HNPWIOKEHUH JUIs
OTIpeieNieHHs TIOJIOKEHHUsT HEOEeCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJyLIapHsl U SIPKUeE 3BE3MBI.

Ha6monenus B teneckorn Jlynsl, mmanet, Mireunoro Ilytu.

Oo6o0maromee NOBTOPeHUE

Pone usuku u acTpoHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, COIUALHON M THYECKOH cdepax
JeSITENIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOH Hay4dHOH KapTWHE MHUpa, POjb
¢usnydeckoil Teopuu B (HOPMHPOBAHMH TPEACTaBICHHH O (PU3UUECKOW KapTHHE MHpa, MecTo (U3NUECKOn
KapTHHBI MHpa B 00IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUH O IPUPOJIE.

MexnpeaMeTHbie CBSI3U

Uzyuenne xypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocymIecTBISIeTCS ¢ YYETOM COAEpKaTEIbHbIX
MCKIIPEAMETHBIX CBsI3el C KypCaMU MaTEMaTUKH, 6I/IOJ'IOFI/II/I, XUMHU, reorpa(bnn 1 TEXHOJIOTHH.

Meowcnpeomemmuvie nonsamus, CBI3aHHbIE C U3yYEHHUEM METOJIOB HAYYHOT'O MTO3HAHMS: SIBICHUE, HAYYHBII
¢axT, runoresa, puU3NUEcKasi BEJIMUKMHA, 3aKOH, TEOpHs, HAOJII0IEHHE, SKCIIEPUMEHT, MOJCIHUPOBAaHUE, MOJEIb,
H3MEpEeHHE.

Mamemamuka: pelieHHe CHCTEMBl ypaBHEHUH, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HA OCH KOOPJAMHAT,
CIIO)KEHHE BEKTOpPOB, MPOM3BOAHBIE 3JEMEHTAPHbIX (YHKIMH, NPU3HAKH 1OA00US TpPEyroJbHUKOB,
OMpeeICHHE TUIOIIAIN IIOCKUX (GUTYyp U 00bEMa Tell.

bBuonozus: snexTpuueckue sIBICHUA B KMBOM Hpupone, KoyebaTenbHble ABMKEHUS B JKUBOW MPHUPOJE,
ONTUYECKUE SBJICHUS B JKUBOW MIPHUPOJIE, IEHCTBUE paivallui Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KpHUCTAUIMYEecKas CTPYKTypa TBEPIABIX TN, MEXaHH3MBI
00pa30BaHNs KPUCTAJUTMYECKON PEIIETKH, CIEKTPAIbHBIN aHAN3.

l'eoepaghusa: marHUTHBIE MOJNIOCA 3E€MIIM, 3aJI€KH MAarHUTHBIX py[, (GOTOCHEMKA 3€MHOM MOBEPXHOCTH,
MPEACKA3AHUE 3EMIIETPSICEHUN.

Texnonozus: TUHAU JIEKTpoOIIEpesay, TeHepaTop NEPEMEHHOT0 TOKa, 3JIEKTPOABUraTeb, MHAYKIIMOHHAS
nedb, pajnap, pamuonpuéMHHK, TENeBH30p, aHTeHHa, TenedoH, CBY-meub, NpoeKIMOHHBIN amnmapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHAs1 OaTapesl.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mnpeamera «®dusnka» Ha YpOBHE cpeaHero oobmiero obOpa3oBanusi (0a30BBII
YPOBEHb) JIOJDKHO OOECIEUUTh [OCTIDKEHHE CIIEAYIOIIUX JMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.



JIMMHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI yueOHOro mpeamera «®dusrka» JOKHBI OTpakaTh FOTOBHOCTH U
CIOCOOHOCTh  OOYYaIOLIMXCSl PYKOBOJACTBOBATHCA C(HOPMUPOBAHHOW BHYTPEHHEH IMO3MLMENH JUYHOCTH,
CHUCTEMOH LIEHHOCTHBIX OpHCHTAlMi, [O3UTUBHBIX BHYTPEHHHX  yOEKICHUH, COOTBETCTBYIOIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIMPEHUE KU3HEHHOTO OMBITA U OIBITA JICSTEIBHOCTH B
Ipoliecce peaar3aluy OCHOBHBIX HalpaBJIEHUH BOCIUTATEIILHON AEATEIbHOCTH, B TOM YHCJIE B YACTHU!

1) rpaxaaHCcKOro0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTD TPAKIAHCKON MO3UIMK O0YYaroIIeTrocss Kak aKTHBHOIO M OTBETCTBEHHOTO 4iIeHa
POCCHICKOTO O0IIECTRA;

MIPUHATHE TPAAULHOHHBIX 00IEYET0BEUECKUX IYMAHUCTUYECKUX U IEMOKPAaTHYECKUX LIEHHOCTEH];

TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTh B MHTEpEcax TPayKAAHCKOTO OOIECTBa, y4acTBOBATH B
caMoyIIpaBJICHUH B 00pa30BaTeIbHOI OpraHu3alum;

YMEHHE B3aUMOAEHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAaMH B COOTBETCTBHM € UX (YHKIMAMH H
Ha3HAuYCHHEM;

TOTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKON AEATEIBHOCTH;

2)IaTPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPayKIaHCKON MACHTUIHOCTH, TATPUOTH3MA;

LEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHIKEHHSIM POCCHICKUX YUYEHBIX B 00JIaCTH
(U3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, STUIECKOTO TIOBE/ICHUS;

CIOCOOHOCTH OLICHUBATH CHTYallMIO M MPUHAMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSCh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJI€ B ACATEILHOCTH yUEHOTO;

OCO3HAHUE JTMYHOTO BKJIaJa B IOCTPOECHUE yCTOWIMBOTO OYAyIIEro;

4)3cTeTN4eCKOro0 BOCIUTAHUA:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIIOYAs SCTETUKY HAayYHOrO TBOPYECTBA, MPHUCYIIEro (hU3NUECKON
HayKe;

5)TpynoBoro BocnuTaHMs:

WHTEpEeC K Pa3NudHbIM cepam npodeccrHoHaTbHOM JISSITeIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (pHU3UKOH 1
TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymied mpodeccud U peaar30BbIBATH COOCTBEHHBIE
KU3HECHHBIE TIJIaHEI,

TOTOBHOCTh U CITIOCOOHOCTH K OOpa30BaHUIO W caMOOOpa30BaHHUIO B 00JacT (M3WUKK Ha MPOTSHKCHUN
BCEH KHU3HMU,

6)3K0/10rMYEeCKOr0 BOCIMTAHUS:

c(OPMHUPOBAHHOCTb 3KOJIOTHYECKON KyIbTYPbI, OCO3HAaHHE TJIO0ATBHOrO XapakTepa SKOJOTHYECKHX
pooJIeM;

IUTAaHUPOBAHUE W OCYIIECTBJICHHE JCHCTBUH B OKpYXKaloLled cpene Ha OCHOBE 3HAHMA Lejlel
YCTOWYHBOTO Pa3BUTHSI YEIOBEYECTBA;

pacIpeHne OIbITa IEeATENbHOCTH 3KOJOTHYECKO HANpPaBIeHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUI 10
¢dusuke;

7)1IeHHOCTH HAYYHOT'0 MO3HAHMSI:

C(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHsSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO  Pa3BHTHUS
(u3nUecKoil HayKu;

OCO3HAHUE [IEHHOCTH HAY4YHOU JESITebHOCTH, TOTOBHOCTD B MpoLiecce N3ydeHHs (PU3UKH OCYIIECTBIISATh
MIPOEKTHYIO M UCCIIEOBATENBCKYIO NETENFHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIC YHHBepCcaJbHbIC yYeOHbIe NelCTBUSA
Ba3oBble Jioruyeckue 1eiicTBUsA:
CaMOCTOSTENBbHO (POPMYIMPOBATE U aKTyaIH3UPOBATH TPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEAETATH LETH EATENBHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUU UX TOCTHKEHHUS,
BBISBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMATPHBACMBbIX (PU3NUECKHX SBICHHAX;
pa3pabatelBaTh IUIaH pELICHUS MpoOJIeMbl C Y4YETOM aHalIM3a MMEIOIIMXCA MaTepUANbHBIX U
HEMaTepUANbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBEI B I€ATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJBTATOB IIEAM, OLIEHUBATH PUCKH
[OCTIEICTBUI NEATENBHOCTH;



KOOPAWHHUPOBATh M BBHINOJIHATH paboTy B YCIOBHAX pEalbHOr0, BUPTYaJbHOTO M KOMOWHHPOBAHHOTO
B3aMMOJCHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHHE IPU PEIIEHUH )KU3HEHHBIX IIPOOIIeM.
ba3oBble uccienoBare/ibCKue AeidCTBUA:

BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH, KINIOUYEBBIMH MOHATHAMHU M METOAaMHU (PU3MUYECKOI HAYKH;

BIaJeTh HaBBIKAMHM Y4eOHO-HMCCIIEOBATENbCKOW M INPOEKTHOM NESITENbHOCTH B o0mactu (pu3mkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOAOB pELIeHUs 3afgad (U3UUECKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHMUS;

BJIaJIeTh BUJAMHU JCSTEILHOCTH IO MOJyYSHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETALUH, TPE0OPa30BaHHIO U
IIPUMEHEHUIO B Pa3JINYHBIX YYEOHBIX CHUTYalLUsIX, B TOM YHCJIEC IIPU CO3JAaHMM Y4EOHBIX IPOEKTOB B 00IaCTH
¢bu3uKy;

BBISIBJISITh TPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3a/ayy, BBIIBUraThb THIOTE3y €€
pelIeHns, HaXOOUTh apryMEHThI Ul 10Ka3aTeNnbCTBa CBOMX yTBEP)KACHUIL, 3aJaBaTh MapaMeTpbl U KPUTEPUH
peLeHus;

AHAJIM3UPOBATL IIOJTYYCHHBIC B XOJA€ PCHICHUA 3adadd pPE3YJIbTaTbl, KPUTUYCCKU OLCHHUBATHL HX
JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX yCIIOBUSX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4l B 00Pa30BaTEIbHOM NESATEIBHOCTH, B TOM YHCIE NPH
W3yYeHNH QU3UKY;

JlaBaTh OLEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT,

YMETb IEPEHOCHUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIACTD JKU3HEAEATEIILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIABUI'aTb HOBBIC UACH, ITPEAJIaraTb OPUTMHAJIbHBIC MMOAXO0Abl U PCIICHUSA

CTaBUTh NMPOOJIEMBI U 33a4H, AOIMYCKAIOIIUE aJIbTEPHATUBHbIC PELICHUS.

PaGora ¢ unpopmanmeii:

BJIaACTh HAaBBIKAMU IMOJTYUYCHHUA I/IH(I)OpMaHI/II/I (1)H3PI‘{€CKOFO COACPKAHUA U3 NCTOUYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISITh MOMCK, aHAIN3, CHCTEMATH3aLUI0 U HHTEPIpETalnio HHPOPMALUHN Pa3THIHBIX
BUJOB 1 (hOPM NpeICTaBICHNUS;

OLIEHMBATH JIOCTOBEPHOCTH HHPOPMAITUH;

HCIIOJIBb30BaTh CPCACTBa I/IH(i)OpMaHI/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B peuicHnn
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHW3alMOHHBIX 3aJad C COOJIOAEHHEM TPeOOBaHMH SPrOHOMUKH,
TEXHUKHU 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEpEkKEeHNS, TPABOBBIX U 3THYECKUX HOPM, HOPM HH(DOPMALIIOHHOH
0e30IacHOCTH;

co3/1aBaTh TEKCTbl (PU3MYECKOrO COAEpKaHMA B PAa3NUUHBIX (opMaTax ¢ yd€ToM Ha3HAYECHUS
nHGOPMALIMH U 1IeJICBOI ayIMTOPHH, BEIONPAst ONTUMAIBHYIO (hOpMY NpEeACTaBICHHUS U BU3YaJIN3ALIH.

KomMyHuKkaTHBHBIE YHHBepPCAJIbHBIE YUeOHbIE AeiiCTBHSA:

OCYIIECTBIIATH OOIIEHNE Ha ypOKax (QU3UKH U BO BHEYPOUHOH JESATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHQINKTHBIX CUTYalUi U CMSTYaTh KOHQIINKTHI,

Pa3BEPHYTO W JIOTHYHO U3JAraTh CBOIO TOUKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh ¥ UCTIOJI30BaTh MPEUMYIIECTBA KOMAHTHON U UHIUBHIyaIbHOM PaboThI;

BBIOMpPATh TEMAaTHUKY M METOJbl COBMECTHBIX ACHCTBHUH C YYETOM OOLIMX WHTEPECOB M BO3MOXKHOCTEH
KaXX/I0T0 WIeHa KOJUIEKTUBA,

NpuHUMAaTb LCJIN COBMECTHOM JACATCIIBHOCTH, OPraHU30BBIBATH W KOOPJIUWHHUPOBATH HeﬁCTBHH no eé
JOCTIDKEHHIO: COCTAaBIJIATh IUIAH JIEHCTBUH, paclpenessiTh POJiM C YYETOM MHEHHH YYacTHHKOB, OOCYXIaTbh
Pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4Y€CTBO CBOCTO BKIaJa MW KaXAOTO YYaCTHUKAa KOMaHAbI B O6IIIPII71 pe3yabTaTr 110
pa3paboTaHHBIM KPUTEPUAM;

npeJiaraTh HOBBIE NMPOEKTHI, OLEHHWBATH WIECH C MO3UIHMH HOBU3HBI, OPUTHHAIBHOCTH, MPAaKTUYECKON
3HAYHMOCTH;

OCYIIECTBIISTH MIO3UTUBHOE CTPATETUUECKOE MOBEICHNE B PA3IMYHBIX CUTYAIHSX, IIPOSBIIATH TBOPYECTBO
1 BooOpaxxeHne, ObITh MHULIUATHBHBIM.

PeryasiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeliCTBHSA
Camoopranuzanms:
CaMOCTOSITEIIbHO OCYIIECTBIISATh MMO3HABATENBHYIO NESATEIBHOCTh B 00MacTH (DU3UKH U aCTPOHOMHH,
BBISIBIISITH ITPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a1a4u;
CaMOCTOSITETTFHO COCTAaBJISITh TUIAH DPEUICHHWS PAcYETHBIX W KAYECTBEHHBIX 3a/1ad, IUIaH BBIIOJTHEHUS
MIPAKTUYECKOH pabOTHI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;
J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;



pacuIpATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEAMOUYTCHUI;

JIeNIaTh OCO3HAHHBIN BRIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHMBAThH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHHIO U TIPOSBICHHUIO 3PYIUINH B 007acTH (PU3UKH, TIOCTOSHHO TOBBIIIATH
CBOI 00pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPO.Ib, SMOIHOHAJILHbI HHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallHsIM, BHOCHUTH KOPPEKTHBHI B JCATEIHHOCTh, OICHUBATH COOTBETCTBUE
PE3YJIBTATOB LICISIM;

BIIQJICTh HAaBBIKAMU TII03HABATCIILHOM pe(eKkCMM KaKk OCO3HAHUS COBEPIIAEMBIX JCHCTBUUA H
MBICJTHTENILHBIX MTPOIIECCOB, X PE3yJIbTATOB U OCHOBAHHIA;

HCIIOJIL30BaTh MPUEMBI pe(hIICKCUH [Tl OIICHKH CUTYAaIlUH, BBIOOPa BEPHOT'O PEIICHMS,;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIDKECHUIO;

MPUHUMATH MOTHBEI M apTYMEHTBI JAPYTHX MPH aHATTN3E Pe3yIbTATOB JICATEILHOCTH;

MPUHUMATH ce0sl, MOHUMAst CBOU HEJJOCTATKU M JOCTOWHCTBA;

NPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IIPU aHATIU3€E PE3YJITATOB AEATCIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHUX HA OIIHOKH.

B mporecce MOCTIKEHHS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOrpamMMbl Mo (U3WKE JUIS ypPOBHS
cpemHero ooOmero oOpa3oBaHHs Y OOYYalONIMXCSA COBEPIICHCTBYETCS OSMOIMOHABHBIA  MHTEIUICKT,
MpeanoNaralonyii ChOPMUPOBAHHOCTS:

CaMOCO3HAHWs, BKJIFOYAIOIIETO CIMOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BHUCTh
HaIPaBJICHUS Pa3BUTHS COOCTBEHHOH 3MOIIMOHAIBHOM c(hepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMPOBaHus, BKIIIOYAIOIIET0 CaMOKOHTpPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aNaNTUPOBAThCA K SMOIUOHAIBLHBIM H3MEHEHUSIM W TPOSIBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHyTpeHHCﬁ MOTHBaIuu, BKJ'IIO‘IaIOHleﬁ CTPEMJICHUEC K JOCTWIKCHUIO MLCJIM MU YCICXY, OINTUMU3M,
WHULIMNATUBHOCTL, YMCHUC HCﬁCTBOBaTB HUCXO0Js U3 CBOUX BO3MO)KHO0TCI>1;

SMIIATUH, BKIIOYAIONICH CMOCOOHOCTh MOHUMATh HMOIMOHATBHOE COCTOSIHHE JPYTHX, YUHUTHIBATH €r0
IIPH OCYIIECTBICHUH OOIICHHMS, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIHUX CHOCO6HOCTL BbICTpanMBaThb OTHOIICHUA C JAPYIUMH JIFOJAbMH,
3a00TUTHCS, MPOSBIISITh HHTEPEC U Pa3peraTb KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATbBI

K xoniy oOydenuss B 10 kiaacce mpeaMeTHbIE Pe3yJbTaThl HAa 0a30BOM YPOBHE JIOJKHBI OTPa)aTh
c(hOpPMHUPOBAHHOCTD y 00YHAIOLINXCS] YMEHUH:

JeMOHCTPHPOBaTh Ha NpUMeEpax pojb W MecTo (u3MKM B (OPMHPOBAHHM COBPEMEHHOM Hay4HOU
KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTHYECKON AESITEIILHOCTH JIFOIEH;

YUUTHIBaTh TPAaHULBl TNPUMEHEHHS HW3YyYEHHbIX (U3MYECKUX MOJEJeH: MaTepuanbHas TOuKa,
WHepLUajdbHasg CHUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENO, HICANbHBIA Ta3, MOJENU CTPOCHHUS TIa30B,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIH IIEKTPUISCKUHN 3apsi1 IPU pelieHur GU3NIECKUX 3371ay;

pacro3HaBaTh Qu3nueckue SBICHUS (NPOIECCH) W OOBSACHITH MX Ha OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJISIDHO-KMHETUYECKON  TEOPHMHM CTPOEHMSI BELIECTBA M JJIEKTPOJAMHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBMKEHHE, CBOOOAHOE MajieHre Tell, JBIKEHUE 110 OKPYKHOCTH, MHEPIHS,
B3auMoJieiicTBre Tel, TUdQy3us, OPOYHOBCKOE JIBHKCHUE, CTPOCHHE KHUJKOCTEH W TBEPIBIX TEN, W3MEHEHUE
0o0bEMa TeN NpU HarpeBaHUM (OXJIAXKICHHWH), TEIUIOBOE PAaBHOBECHE, WCIApEHHE, KOHACHCAlMs, IUIABJIECHHE,
KpUCTAJUIM3ALUs, KUIIEHUE, BIIAYXKHOCTh BO3/lyXa, IOBBILICHUE JABICHUA ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyZe, CBA3b MEXIy IapaMeTpaMH COCTOSHHS Ta3a B H30IPOLECcCax, DJIEKTPU3ALMS Tell, B3aHMOJCHCTBHUE
3apsI0B;

ONMCHIBATh MEXAaHWYECKOE JBIDKCHHE, HCIONb3ysl (u3ndeckue BeJIWYMHBL KOOpIMHATA, TMYTh,
MEpEeMEICHUe, CKOPOCTb, YCKOPEHHE, Macca Tella, CHJld, HWMIYIbC Tela, KHHETHYeCKas DJHEPIHud,
[OTEHIIMANbHAS SHEpPIrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTb, IPU ONHCAHUM IPaBUIIBHO
TPaKTOBaTh (PU3NYECKUN CMBICT MCIIOJIB3YEMbIX BEJIWYMH, X 0003HAYECHUS U €IUHHILBI, HAXOIUTh (POPMYJIH,
CBSI3bIBAIOLINE JAHHYIO (PU3MYECKYIO BEIMUHHY C JPYTMMU BEINYUHAMY;

OIMCHIBATh H3y4YCHHBIC TEIUIOBBIC CBOMCTBA TEM M TEIUIOBBIC SBJICHUS, HCIONB3YS (HU3NYECKHe
BEJIMYUHBL: JJaBIICHUE T'a3a, TEMIIEPATypa, CPEAHsSI KHHETUYECKAsl DHEPIUs Xa0TUYECKOIO JBUKEHUS MOJIEKYI,
CpeAHEKBaJpaTHYHAs CKOPOCTb MOJIEKYJ, KOJIHYECTBO TEIUIOTH, BHYTPEHHssI OHeprusi, pabora rasa,
KO3 QULMEHT [0JIE3HOr0 ACHCTBUS TEIUIOBOIO ABUIraTels; IPH ONUCAHUM NPaBUIbHO TPAKTOBATh (PU3UUECKUI
CMBICJT HCTIONIb3YEMbIX BEJIMYMH, UX O0O3HAUEHMS M CIUHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIONINE TAHHYIO
(U3NUECKYI0 BEIMYUHY C IPYTHMH BEITMUUHAM;



OIKCHIBATh HM3YYCHHBIC 3JICKTPUYCCKUE CBOWCTBA BEINECTBA W DJICKTPUUYCCKUE SIBICHUS (IIPOIIECCHI),
WCTIONB3YSl (DM3MUYSCKUE BEIMYMHBI: JJIECKTPHUYSCKUN 3apsiji, SJICKTPUYSCKOE I0JIe, HAIMPSHKEHHOCTH IOJIA,
MTOTEHIIHA, PAa3HOCTh IOTEHIMAJIOB; TIPH OMTMCAHHUH MTPABIIIFHO TPAKTOBAThH (DM3WUECKUI CMBICI NCTIOIH3YEMBIX
BETIMYWH, NX 0003HAYEHHUS U €AMHUIIBL, YKa3bIBaTh ()OPMYJIBI, CBSA3BIBAIONINE TAHHYIO (PH3MUECKYIO BETHYUHY C
JPYTHMMHU BEIHYUHAMY,

aHAJIM3UPOBATH (PM3UYECKHE MPOIIECCH M SBJICHHUS, HCIIONB3Ys (PH3NUeCKre 3aKOHBI U MPUHIINITEI: 3aKOH
BcemupHoro Ttsarorenus, I, II u III 3akonsl HbhloTOHA, 3aKOH COXpaHEHUS] MEXaHMYECKOW SHEPruu, 3aKOH
COXPaHCHUS UMITYJIbCA, IPUHIUI CYTIEPIIO3UIIUN CUJI, TIPUHIUI PABHONPABUS HHEPIIUAIBHBIX CUCTEM OTCUETA,
MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOCHHS BEINECTBA, T'a30BHIC 3aKOHBI, CBSA3b CPEIAHEU KUHETUYCCKOU
SHEPTUH TETUTOBOTO IBIKEHHSI MOJIEKYJI ¢ aDCOFOTHOM TeMITepaTypoi, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHUS AIEKTPUIECKOro 3apsaja, 3akoH KynoHa, mpu 3ToM pa3nuyarh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOE BBIPOKEHUE U YCIIOBYsI (TPAaHUIIBI, 00JIACTH ) TPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIE TPHHIIUIIBI ACWCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3lndaTh
YCIIOBUS MX OE€30MACHOTO MCTIOIB30BAHHS B TTOBCETHEBHOW KU3HH,

BBIITOJIHATE SKCICPUMECHTHI 11O HMCCIICAOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN U IMpOLCCCOB C HCIIOJIB30BAHUCM
MPSIMBIX W KOCBEHHBIX H3MEpPEHWH, MpU 3TOM (QOpPMYJIHpOBATh MpOoOIeMy/3aHady W THIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEMIOKEHHOTO 000pYAOBaHUs, POBOIUTH OIBIT U (POPMYITHPOBATH
BBIBOJBbI,

OCYHICCTBIATL TMPAMBIC MW KOCBCHHBIC U3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIMYUH, IIpU 3OTOM BbI6I/IpaTb
ONITUMAJTBHBIH CITIOCO0 M3MEPEHUS U NCTIOIB30BaTh N3BECTHBIE METO/IBI OIIEHKH MOTPEITHOCTEN H3MEePEHHIA;

HCCJIICA0BATh 3aBUCUMOCTU MCKIY (I)I/I?:I/I‘IGCKI/IMI/I BCJIMUMHAMU C HUCIIOJIB30BaAHUEM IMPAMBIX H3MCpCHHﬁ,
IpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DUKCHPOBATH PE3yJbTaThl MONYYCHHOW 3aBUCHUMOCTU (HU3NUCCKUX
BEITMYMH B BUJIEe TAOIUI] 1 TPadUKOB, JIENaTh BEIBOJBI IO PE3yIbTaTaM HCCIIEIOBAHUS;

coOnromaTe mpaBwia O€30MacHOro TpyJda IPH MPOBEACHWM WCCIENOBAaHHI B paMKax ydeOHOTO
9KCHEPUMEHTA, Y4eOHO-HCCIIEA0BATEIbCKON U MPOEKTHON AEATENIBHOCTH C HCIONBb30BAaHHEM H3MEPHTEIBHBIX
YCTPOUCTB U JTa0OPaTOPHOTO 000PYIOBAHUS;

pemiate pacy€THbIe 3a/1a4M C SBHO 3a/laHHOW (DM3MUYECKOW MOJENIBIO, HCIIONB3YS (PU3NIECKHE 3aKOHBI H
MPUHIUIIBI, HA OCHOBE aHa/in3a YCJIOBHUA 3aJdavu BBIGI/IpaTB ¢)H3quc1<yfo MOACIb, BBIACIATH (I)I/ISI/I‘IGCKI/IG
BEIMYMHBI U (HOpMYJbI, HEOOXOMUMbIE Al e€ pEelIeHUs, NPOBOJAWTH PAcu€Thl W OIEHUBATh PEATLHOCTD
MOJTy9EeHHOTO 3HaYeHHsI (PH3MUECKON BETUINHEL,

pemiaTh KauyecTBEHHBIE 3a7[aui: BHICTPAMBaTh JIOTHYECKH HETPOTHBOPEUYHMBYIO IETIOYKY PAaCCYKIEHUH C
OIOPOH Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUYECKUE SBIICHUS;

WCIIONIb30BaTh TIPH PENICHNUHN yUeOHBIX 3a/1a4 COBpEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA,
CTPYKTYpUPOBaHUs, WHTEPIIPETAlMA W TIPEACTaBICHHWS Y4YeOHOW W HAYYHO-TOMYJSAPHOW WHGOpMAIIHH,
HOHy‘IeHHOﬁ 13 pa3IMYHbBIX HCTOYHUKOB, KDUTUYCCKU aHAJIM3UPOBATH IOJIYy4aCMYyIO I/IH(I)OpMaIII/IIO;

MPUBOJIUTH TPHMEPHl BKIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-QU3UKOB B PAa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIB30BaTh TCOPETUYCCKUE 3HAHHA 110 (1)I/I3I/IKC B HOBCCHHGBHOﬁ KU3HU [JIA oOecrieueHust
0e30macHOCTU TIpH OOpaIlleHnH ¢ MPUOOpaMH M TEXHHYSCKHMH YCTPONUCTBAMU, JIISl COXPAHECHUS 3JI0POBbS U
cOOJIIOZICHUSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY KaloIIel cpere;

paboTaTh B TpYyIIE C BBHIIOJHEHHEM Pa3lIMYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBaTh PabOTy TPYIIIHI,
paroOHAJIIBHO pacHpeacisaTh 00SI3aHHOCTH U IJIaHUPOBATE JACATCIIBHOCT B HECTAHAAPTHBIX CHUTYyalUsX,
aJICKBaTHO OLIEHUBATh BKJIA]] KQXKJIOTO U3 YYACTHUKOB IPYIIIBHI B PELICHHE PACCMATPHUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce mpenMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpPa)kaTh
c(OPMHPOBAHHOCTD y 00YUAIOINXCS YMECHUH:

JEMOHCTPHPOBaTh Ha TpUMepax pojb U MecTo (M3UKKM B (OPMHPOBAHMHM COBPEMEHHOW Hay4HOU
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHWUKHW W TEXHOJIOTUH, B MPAKTHUECKOW NEATEILHOCTH JIOACH,
LEJIOCTHOCTh M €IMHCTBO (PM3UUECKON KapTHHBI MUPA;

YYUTHIBATh TPaHMIBI IPUMEHEHUS N3YUYSHHBIX (U3MUYECKUX MOJICNICH: TOUSUHBIH JJIeKTPUUECKHI 3apsi,
Jyd CBETa, TOYCYHBIH WCTOYHUK CBETA, SIICPHAs MOJCTh aroMa, HYKJIOHHAas MOJEIh aTOMHOTO spa IpH
pelIeHnr (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (hM3UUECKHUE SBJICHUS (MIPOIIECCHl) U OOBSICHATH MX HA OCHOBE 3aKOHOB DJICKTPOIMHAMUKH
1 KBaHTOBOH (DU3UKU: DIIEKTPUIECKAs TPOBOJMMOCTD, TEIJIOBOE, CBETOBOE, XUMHICCKOE, MATHUTHOE JICHCTBHSI
TOKa, B3aMMOJICHCTBUE MAarHUTOB, SJICKTPOMAarHUTHAS WHIIYKIUS, JCHCTBAE MarHUTHOTO TTOJISI Ha TIPOBOJTHUK C
TOKOM U ABWKYIIUHCS 3apsi, 3JeKTPOMAarHWTHBIE KOJEOAHWS W BOJIHBI, MPSMOJIMHEHHOE pPaclpoCTpaHeHHEe
CBETa, OTpPaKCHHE, NpEIOMIICHHE, WHTep(EpeHIus, TUPpaKius U TONSIpU3ANsS CBETa, JUCIIEPCUS CBETa,
(dhotoanekrpuueckuii 3¢ dekt (horoaddexT), cBeToBOE JaBIICHUE, BOSHUKHOBEHUE JIMHEHYATOr0 CIIEKTpa aToMa
BOJIOPOIa, ECTECTBEHHAS U UCKYCCTBEHHAS PAINOAKTUBHOCTH;



OIMCHIBATh M3YyYEHHBIC CBOWCTBA BEIIECTBA (IJEKTPUUECKUE, MArHUTHBIC, ONTUYECKUE, DIEKTPHUYECCKYIO
MPOBOJUMOCTD PA3NUYHBIX CpPEI) W JJIEKTPOMAarHUTHBIC SIBJICHUS (TPOLIECCHI), HCIONB3YS (UIUUECKHUE
BETIMYMHBL: JJIEKTPUUECKUN 3apsijl, CHIIa TOKa, SJIEKTPUUECKOe HANpPKEHHE, dIEKTPHIECKOE COMPOTHUBIICHHE,
Pa3HOCTh MOTEHITHANIOB, AIEKTPOJBIKYIIAs CHiIa, paboTa TOKa, MHAYKIHA MAarHUTHOTO TOJs, cuia Amrepa,
cuna JlopeHna, HHAYKTUBHOCTD KAaTYIIKH, SHEPTHS AJIEKTPUYECKOT0 U MAarHUTHOTO TOJIEH, Mepruoj M 4acToTa
KojeOaHuil B KojeOaTenmbHOM KOHTYpE, 3apsii U CHjla TOKa B IPOIECCE TaPMOHMYECKUX 3IEKTPOMAarHUTHBIX
KojeOaHuii, (OKYCHOE pAacCTOSHHWE W ONTHYECKas CHjia JIMH3BI, MPH OMHMCAHWUH MPAaBHIBFHO TPAKTOBAThH
(M3UYECKUl CMBICIT UCMOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W CIUHUIIBI, YKa3blBaTh (POPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (GU3MUECKYIO BEIMUHUHY C IPYTUMH BEITMYHHAMM;

OIHMCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHUS U TPOIECCHI, UCTIONB3Yys (DH3MUECKHE BEIMIHHBI: CKOPOCTh
3NEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJHBI M YaCTOTa CBETA, SHEPTUS M UMIYJILC (pOTOHaA, meproA moiypacnaia,
SHEPTHUsl CBS3M ATOMHBIX sIIEP, NPU ONUCAHWM TPAaBUIBHO TPAKTOBATh (YU3UYCCKHI CMBICT HCIOJIb3YEMBIX
BETIMYWH, WX 0003HAUYEHUS NEAMHHULIBI, YKa3bIBaTh (DOPMYIIBI, CBABIBAIOIINE NaHHYIO (M3UYECKYIO BEIHYHHY C
IPYTHMHA BETMYUHAMI, BEIYUCIATH 3HaUeHHE (PU3NUECKON BEITHINHBL;

AHAJIM3HUPOBATH (1)I/I3I/I‘IGCKI/IC IMPOLICCCHI U ABJICHUSA, UCIIOJIB3Y (1)I/I3I/I‘ICCKI/IC 3aKOHBI U MMPUHIOMUIIBL: 3aKOH
Owma, 3aKOHBI TTOCTIEIOBATENFHOTO W MapaJUIEFHOTO COSAMHEHNS IPOBOTHUKOB, 3akoH J[xoyns—JIeHna, 3aKoH
ANEKTPOMATHUTHON HWHIYKIIMH, 3aKOH TPSIMOJIMHEHHOTO PAaCIpPOCTPaHEHUSI CBETa, 3aKOHBI OTPAKECHHUS CBETA,
3aKOHBI MPEJIOMIICHUS CBETA, ypaBHEHHE DUHINTEHHA IS POTOAPEKTa, 3aKOH COXPAHCHUSI SHEPTHHU, 3aKOH
COXpaHCHHUSI MMITYJIbCa, 3aKOH COXPAaHEHHS JIIEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHHs MAacCOBOTO 4YHCIIa,
moctynatel bopa, 3aKOH parOakTHBHOTO pacmajia, IPHU 3TOM Pa3lIndyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKCHUE U YCIOBUS (TPaHHUIBI, 00JIaCcTH) MIPUMEHUMOCTH;

OIPEACIATL HAIIPABJICHUE BCKTOPAa MHAYKIHWU MAarHUTHOT'O ITOJIA MPOBOAHUKA C TOKOM, CHUJIbI AMHCpa u
cuisl JlopeHna;

CTPOUTH U ONKCHIBATH N300paKEHUE, CO3/]aBaeMOe TNTIOCKUM 3epKaJioM, TOHKOH JTHH301;

BBIITOJIHATE OKCICPUMECHTHI 11O HMCCJIICAOBAHUIO (1)H31/I‘-I€CKI/IX SIBJICHUN U IMpOLCCCOB C HCIIOJIB30BAHUCM
OpSMBIX M KOCBEHHBIX H3MEPEHUI: MpH 3TOM (HOpMYJIHMpOBaTh MpoOieMy/3afady M THIOTE3y Y4eOHOTO
AKCIIEPUMEHTA, COOMpaTh YCTAHOBKY M3 MPEMIOKEHHOTO 000pYAOBaHUs, IPOBOIUTH OIBIT U (POPMYITHPOBATH
BBIBOJBbI,

OCYHICCTBIATL TMPAMBIC W KOCBCHHBIC U3MCEPCHUA ¢)H3quc1<1/1x BCJINYUH, IIpU IOTOM BI)I6I/IpaTL
ONITUMAJIBHBIH CITIOCO0 M3MEPEHUS U UCTIOIh30BaTh N3BECTHBIE METO/IbI OIIEHKH MOTPEITHOCTEN H3MEPEHHIA,

WCCIIeIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIH30BAHMEM MPSMBIX H3MEPEHUH: MPH 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThl MOJIYYCHHON 3aBUCHMMOCTH (DU3UYCCKUX BEIUYUH B
BHJIe TaOIHIl ¥ TPa(HUKOB, A€TaTh BEIBOJIKI 110 PE3YJIbTaTaM UCCIIECIOBAHHUS,

coOnroaTh mpaBwia O€30MmacHOro TpyJa IpH MPOBEACHWM KCCIENOBAaHUI B paMKax ydeOHOTO
9KCIEPUMEHTA, Y4eOHO-HCCIIE0BATEIbCKON U MPOEKTHOM AEATENIBHOCTH C WCTONBb30BAaHHEM H3MEPHTEIHHBIX
YCTPOUCTB U JTa00PaTOPHOTO 000PYIOBAHUS;

peniate pacy€THbIe 3a/1a4M C SBHO 3a/laHHOW (DM3MUYECKOW MOJEIBIO, HCIIONB3YS (PU3NIECKHE 3aKOHBI H
MPUHIAIIBI, HA OCHOBE aHa/in3a YCJIOBHUA 3aJdavu BBIGI/IpaTB q)HSI/I‘IeCKYIO MOACIb, BBIACIATH (I)I/ISI/I‘IGCKI/IG
BEIMYMHBI U (HOPMYJIbI, HEOOXOMUMBIC sl €€ pEelIeHUs, MPOBOJWTh PAcU€Thl U OIIEHUBATh PEATLHOCTD
MOJTy9EHHOTO 3HAYCHHUSI (PH3MUECKOM BETUYHHEL,

pemaTh KaueCTBEHHbBIE 3a/1a4i: BBICTPAaWBaTh JIOTHUECKH HENPOTHBOPEUMBYIO LENOYKY PacCy>KACHUH ¢
OHOpOfI Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTU 1 (1)I/I3I/I‘ICCKI/IC SIBJICHUSA,

WCIIOJIb30BaTh TIPU PEIICHUU yUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMAIMOHHBIC TEXHOJIOTHH JIJIS TIOUCKA,
CTPYKTYpUPOBAHUS, HHTEPIIPETAlMA W TIPEACTaBICHHUS Y4YeOHOW W HAYYHO-TOMYJSAPHOW WHGOpMAIIHH,
HOHy‘IeHHOﬁ 13 pa3IMYHbBIX HCTOYHUKOB, KPUTUYCCKU aHAJIM3UPOBATH IOJIYy4YaCMYIO I/IH(i)OpMaIII/IIO;

OOBSICHATH NIPHUHIUIIEI JICHCTBUSL MalllMH, PUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh yCIOBUS MX
0€30I1acHOTr0 UCTIOJIb30BAHUS B TOBCEJHEBHOM KHU3HU;

MPUBOJIUTh TIPUMEPHI BKJIaJa POCCHHUCKUX M 3apyOekKHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETHYECKUE 3HaHWs IO (U3UKE B TOBCEAHEBHOW KHM3HM Ui OOecTeyeHHs
0e30macHOCTH MpH OOpalleHnH ¢ NpUOOpaMH M TEXHUYECKHMH YCTPOMCTBAaMH, AJISl COXPAHEHUS 30POBbS H
COOJTIOIEHNST HOPM DKOJIOTHYECKOTO MTOBEACHHUS B OKpPYIKaloIIel cpene;

paboTaTh B TpYyNIE C BBHIIOJHEHHEM Pa3UYHBIX COIMAIBHBIX POJIEH, TIAHUPOBaTh PadOTy TPYIIHI,
PaIlMOHANBHO pacHpe/eNiaTh OO0S3aHHOCTH W IUIAHMPOBATH JICATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUAX,
aJIeKBaTHO OLIEHUBATH BKIJIA]] KQKIOTO U3 YYACTHUKOB IPYIIIBI B PEUICHUE PACCMaTPHUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacoB
Ne i/ HaunmeHnoBaHue pa3iesioB U TeM Beero  Komrpoasmbie  IpakTiueck dueKkTpoHHbIE (LM (pPOBbHIE)
NMPOrpaMmblI o0pa3oBaTe/bHbIE Pecypchl
padoThI ue padboThbl
Paznen 1.GU3UKA U METO/JAbI HAYYHOTI'O IO3HAHUSA
1.1 Pu3uKa U METO/ILI HAYTHOTO 2 bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72
MO3HAHUS
Hroro no pazgeny 2
Pazgen 2.MEXAHUKA
2.1 Kunemaruka 5 bu6nunoreka ILIOK https://m.edsoo.ru/7f41bf72
2.2 [vnHamuka 7 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 bu6mmoteka LIOK https:/m.edsoo.ru/7f41b£72
Hroro no pazueny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA

OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKOU TeOpUn

3.2 OCHOBBI TEPMOIMHAMUKH 10 1 bubnnoreka L{OK https://m.edsoo.ru/7f41bf72

3.1 9 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

Al’”pel"aTHI)Ie COCTOSAHHA BCUICCTBA.

33 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
®a30BbIC IEPEXO,IBI
Hroro no pazgeny 24
Paznen 4.9JIEKTPOIUHAMUKA
4.1 ‘ DneKTpocTaTHKa 10 1 bu6muoreka LIOK https:/m.edsoo.ru/7f41b{72
4.2 TOCTOAHHBI SIEKTPHHECKHH TOK, 12 1 1 Bu6miorexa HIOK https:/m.edsoo.ru/7f41bf72
TokM B pa3NUYHBIX Cpeax
Hroro no pazgeny 22
O6o06mmatoniee MOBTOPEHUE 2 1
OBILIEE KOJIMYECTBO YACOB I10 63 4 4
ITPOT'PAMME
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11 KITACC

KoanyecTBo 4acoB

Ne i/ HaunmeHnoBaHue pa3ie/ioB U TeM B K n JaeKkTpoHHbIE (HU(POBHIE)
NMPOrpaMmblI cero OHTPOILHBIE PaKTHIeCKH o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI e padoThl
Paznen 1.2JIEKTPOAUMHAMUKA
1.1 MarnutHoe none. 31eKTpOMarHHTHas 11 1 3 bu6nmoteka IIOK https://m.edsoo.ru/7f41¢97¢
WHIYKIIHS
Hroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHBI
2.1 MexaHHYECKHE 1 SIICKTPOMATHHTHBIE 9 1 bu6nunoteka LIOK https://m.edsoo.ru/7f41¢97¢
KoJieOaHus
2.2 ﬁiﬁiﬁmqemne 1 STCKTPOMATHHTHBIC 5 1 bubnmnoreka L{OK https://m.edsoo.ru/7f41c97¢c
2.3 OnTuka 10 3 bu6nunoreka LIOK https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Pasnea 3.0CHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢
OTHOCHUTEIIbHOCTH
Hroro no pazgeny 4
Pa3nen 4 KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41c97¢
4.2 Ctpoenue aToma 4 bubnnorexa LHOK https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE SApO 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15
Paznen 5.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKH
5.1 VICMEHTEI ACTPOHOMHH 1 7 1 bu6muoreka [{OK https://m.edsoo.ru/7f41c97¢
actpou3uku
Hroro no pazneny 7
Pazjnen 6.0BOBIHIAIOIIEE IOBTOPEHUE
6.1 Ob6o0611aro1iee MOBTOPeHNE 4 1 bubmmoteka LIOK https:/m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
PesepBHOeE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 7



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

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnvecTBO 4acoB
Nen/m | Tema ypoka B K I DJIeKTPOHHBbIE HU(PPOBLIE
cero OHTPOJIbHBIE paKkTHYecKue 06PA30BATETBHBIE PECYPCHI
padoTsI padoThI
1 ®usuka — Hayka o npupoze. Hayunsie meToasl 1 bubnmnoreka HOK
MO3HAHUSI OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Posnb u mecTo ¢puszuku B GopMUpPOBAHUU
2 COBPEMEHHOM i)a YHOU qu)l EI/IHIE)I MHpa, B 1 Bubmorexa ITOK
p Hay p “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JEeSATEIbHOCTH JIIOICH
Mexanundeckoe arxkeHue. OTHOCUTENbHOCTh
3 MexaHudeckoro asukenus. [lepemenienue 1 bubmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1 Bubmorexa IOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOIMHEHHOE IBMKEHHE 1 Bubmorexa HOK
yeKop P A https://m.edsoo.ru/ff0c372¢
6 CBoboaHoe najzieHne. Y cKkopeHrue CBOOOIHOTO 1 bubmuoreka [IOK
nagcHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. J[Buxenne 1 bubmuoreka [IOK
MaTepuaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuHumn oTHOcuTENBbHOCTH ["anumnes.
8 I/Ige HI/IaJ'IBHBIG cucTeMbl otcueTa. IlepBbIii 3aK0H 1 Bubmiorexa LTOK
pi - 1ep https://m.edsoo.ru/ff0c3bed
HrroToHa
9 Macca Tena. Cuna. [IpuHIMn cynepno3uiuy Cui. 1 bubnnorexa [JOK
Bropoii 3akoH HeroTOHA 1711 MaTEpUAIbHOW TOYKU https://m.edsoo.ru/ff0c3be8
10 Tpertnii 3axkoH HproTOHA 151 MaTepUaIbHBIX TOYCK 1 Bubmorexa LTOK
p A p https://m.edsoo.ru/ff0c3bed
1 3akoH BceMUPHOTO TsAToTeHUsI. Cuia TSHKECTH. 1 bubnmnoreka [JOK
IIepBas kocMHUECKask CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nunorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https-//m.cdsoo.ruw/f0c3el8
Cuna tpenus. Koadgdumment tpenus. Cuna
P b P bubmuorexa [{OK
13 COIIPOTHUBIICHUS TIPH ABUKECHUH TENA B JKUIKOCTH 1

WK ra3c

https://m.edsoo.ru/ff0c3{76



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

HOCTyrIaTeJ'II)HOC " BpallaTCJIbHOC IBUKCHUEC

14 abcomoTHO TBEPAOTO Tena. MomeHT cuibl. [1neyo bubmorexa HOK
P o ) https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO Tella
Nmnynbsc MaTeprallbHONW TOUYKH, CUCTEMBI
15 MaTeyI/IaJIBHBIXpTO‘-IeK Nmn JIL(,J CUJIBbL. 3aKOH bubmmorexa LIOK
p ) Y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBU)KEHHE
Pa6ota u momrHoCTh cuibl. Kunetnueckas sHeprust
16 MarepuaiabHOi Toukn. Teopema 00 H3MEHEHHH Bubmorexa ITOK
P o ) P https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEpruun
[lorenuunaneHas sHeprus. [loTeHunanpHas sHEprus
yIpyro 1eOopMUPOBAHHON TPYKHUHBI. Bbu6moreka [JOK
17
[ToTennuanpHas YHEPTUS TeIa BOJIHM3U https://m.edsoo.ru/ff0c461a
TMOBEPXHOCTU 3eMIIH
[loTeHuumanpHble U HEMMOTEHUUATIbHBIE CHIIbI. CBSI3b
13 paboThI HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM bubnuoreka [IOK
MEXaHUYECKOM IHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXPAHEHHUS MEXaHUYECKON SHEPIUU
Jlaboparopuas padota «VcciienoBanue CBSI3U
19 paboThI CUITBI C U3MEHEHHEM MEXaHUUYECKOM
SHEPTrUM TeJla Ha IPUMEPE PACTKEHHUS] pe3UHOBOTO
KIYTa»
20 KonrtponbHas paborta no reme «Kunemaruka. bubmmnoreka HOK
Jlunamuka. 3aKOHbI COXPaHEHUsS B MEXaHHUKE https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
21 KHMHETH4eCcKoil Teopuu. bpo H}(])BCII)(OG JBUKCHHE bubmorexa LOK
pHH. bpoy ’ https://m.edsoo.ru/ff0c4dc2
Tppysus
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YacTHIL
22 BelecTBa. Mozienu CTpOEHUs ra3oB, JKUJKOCTEN U
TBEPABIX TEN
23 Macca monekyi. KonnyecTBo BemniecTsa.
[TocTostHHast ABoraapo
24 TennmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Lienscus
25 Wneanbusiii raz B MKT. OcHOBHOE ypaBHEHME bubnuorexa [JOK

MKT

https://m.edsoo.ru/ff0c4fde
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AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei

but6mmoreka [IOK

26 KHHETHECKOH SHEPTHH IBIEHUS MOJEKYL. https://m.edsoo.rw/f0c5 1 Le
YpaBaenue MengeneeBa-Knanelipona
27 3axoH /lanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas padorta «VccnenoBanue
28 3aBUCHUMOCTH MEKIY lTapaMeTpaMH COCTOSHHUS
pa3peKEeHHOTO raza»
M3onporiecchl B MeaabHOM ra3e u ux bub6nmmoreka [IOK
29
rpaduuecKoe MpeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI M CIIOCO0bI € n3MeHeHus. KoiaraecTBo bubnuoreka [{OK
30
TEIUIOTHI U paboTa. BHyTpeHHss sHeprus https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO MJICAJIbHOTO ra3a
31 Buasl Tenonepenaun bubmorexa LIOK
A pe hitps://m.edsoo.ru/ff0c5c36
VY aenbHas Tem1oéMKOCTh BelecTBa. KomuuectBo
32 TEIUIOTHI MIPH TeIuIonepeaaue. AnuadaTHbIN Bubmmorexa OK
) https://m.edsoo.ru/ff0c5¢36
npoiecc
33 [IepBblil 3aKOH TEPMOJAMHAMUKH U €0 IPUMEHEHHE bubmuoreka [IOK
K U30IIpoleccaM https://m.edsoo.ru/ff0cSefc
Heob6patumocts niporieccoB B mpupoje. Bropoit bubnnorexa [JOK
34
3aKOH TEPMOJAUHAMUKU https://m.edsoo.ru/ff0c6230
. . bu6nmorexa LIOK
35 [Tpunun nevicreus u KII/I TenmoBoi MalnHbI htps://m.edsoo.ru/f0c600a
36 ukn Kapno u ero KIT[{
37 DKoJ0oru4eckue npoOaeMbl TEMIIO3HEPTETUKH
33 O6o0maromuii ypok «MonekynsipHas Qpu3nka. bubnmnoreka [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo0.ru/ff0c6938
KonrtponbHas pabora o teme «MonekynsipHas bubnuoreka [IOK
39
¢u3nka. OCHOBBI TEPMOJMHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u konaeHcanus. Vicnapenue u bubmuoreka [JOK
KUATICHUE https://m.edsoo.ru/ff0c63b6
A1 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubmuorexa [{OK
BO3ayxa. HacelmeHHslil nap https://m.edsoo.ru/ff0c64d8
42 Teépmoe Teno. Kpucrammmueckue u amophHbIe bubnmoreka [JOK
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Tesla. AHU30TPONHUSA CBOMCTB KpUCTALIOB. JKuakue
Kkpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI

https://m.edsoo.ru/ff0c6510

IInaBneHue u KpucCTallIn3alus. YV nenpHas TemioTa

bub6nmoreka [IOK

43 mnasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub6nmoreka [IOK
44 VYpaBHeHHe TEII0BOro OanaHca https-//m.edsoo.ru/Fc6820
45 DnekTpuzanus Tel. DIeKTpuueckui 3apsa. Jsa bubnmnoreka HOK
BHUJIA DJICKTPUYECKHUX 3aPSJIOB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHMKH, AUBIEKTPUKHU U MOTYIPOBOJHUKH. bubmmoreka [JOK
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumonerictBue 3apsiioB. 3akoH Kynona. Bbu6moreka [JOK
To4deuHblid EKTPUIYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsiox€nnocTth anekTpuueckoro nosid. [Ipuaiun
48 cynei)nomunn SHCKTpI/II)‘{eCKI/IX TOJIEeH. HHEI/H/IH Bubmorexa IOK
.. https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 Pabota cuit 3IeKTpOCTaTHYECKOTO TOJIS. bubnnorexa [JOK
Ilorennuan. Pa3HocTh NOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKY U AUDIIEKTPUKH B
50 3J'Ip€KTpI([)CTaTI/I‘-I£CKOM noljie. JnanexkTpuyeckast bubmorexa [JOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 OnektpoémkocTh. Konnencarop bubmorexa [JOK
https://m.edsoo.ru/ff0c7126
57 DneKTPOEMKOCTD MJIOCKOT0 KOHEHCATOpa. bubnmnorexa [JOK
DHeprus 3apsyKEHHOTI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "HM3mepenue 1
AIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIUIT NENCTBYSA U TPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMMPOBAIBHOTO anmnapara,
CTPYHHOTI'O ITPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE YIEKTPOpUOOpOB
DNEeKTPUYECKUI TOK, YCIOBHSI €r0 CYIIECTBOBAHMUSL.
55 [Tocrosinubiii Tok. Cuna Toka. Hanpsixenue.
Conporusnenne. 3akoH OMa il y4acTKa LEenu
56 [TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE 05 bubnunorexa LIOK

CoeIMHEHHEe MPOBOTHUKOB. JlabopaTtopHas paboTa

https://m.edsoo.ru/ff0c7410
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«3yueHue cMemaHHOro COeIMHEHUSI PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH 1 bubnunoreka LIOK
Jxoyinsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma 11 [TOJIHOH (3aMKHYTOH)

ANEKTpUIecKOo renu. KopoTkoe 3aMpIkaHueE.
bub6nmoreka [IOK

58 Jlaboparopuas padota «M3mepenue D]1C 1 0.5 hittps://m.edsoo.rw/ff0c7ac0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBIICHUSD)

DNeKTpOHHAs TPOBOAUMOCTh TBEPABIX METAIIOB.

59 3aBHCUMOCTb CONPOTHUBIICHUSI METAJIJIOB OT 1
temreparypbl. CBEpXIIPOBOJIMMOCTh

60 OnexTpuuecKkuil TOK B Bakyyme. CBolicTBa 1
AIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, HX COOCTBEHHAS M IIPUMECHAs

61 l'IpO]ZO,I?I/IMOleTB CaoiicTBa p—n—nepexolz)[a 1 bubmorexa LIOK

) ) https://m.edsoo.ru/ff0c84ae
[TosrynipoBOIHUKOBBIE TPUOOPHI
2| omccmpermon. Srexmormmecos oo, |1 Bumorera LIOK
p ) p A IHarHs. https://m.edsoo.ru/ff0c82ba
DnekTpon3

63 DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHBIN 1 1 bubnnorexa [JOK
HECaMOCTOSATENbHBIN pa3psal. MonHus. [1nazma https://m.edsoo.ru/ff0c84ae
DIIEKTPUYCSCKUE TPUOOPHI U YCTPOMCTBA M MX

64 HpaKTIEHGCKoe HprI)MeHEHI/Ie }i'[prI/ma TEXHUKHU 1 bubmiorexa LIOK

) https://m.edsoo.ru/ff0c86fc
0e30IMacHOCTH
. bubmmoteka IIOK
65 O6006maromuit ypok «IeKTPOIUHAMUKA 1 hitps://m.edsoo.ru/ff0c88be
o | Kompmmen o e Qnerpormm. | bnsmorea 10
p ' https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpEeaax»
bubnunorexa LIOK
67 HTorosasi KOHTpoOJIbHASA padoTa 1 https://m.edsoo.ru/f0c8c56
. bubnunorexa LIOK
68 O606maromuit ypok mo Temam 10 kiacca 1 hitps://m.edsoo.ru/ff0c8f6e
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka
Bcero Kontpoabnbie  IIpakTudeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
[TocTossHHBIE MATrHUTHI U UX B3aUMOJECHCTBUE.
1 MaruutHOe noyie. BekTop MarHuTHONM WHIYKIIUA 1 Bubmorexa HOK
N P Y ' https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHON MHAYKIIUU
) MarnuTtHO€e noJjie IPOBOJHUKA C TOKOM. OMbIT 1 bubnnoreka [HOK
Opcrena. BzaumopaencTeiue npoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas pabota «/3yueHre MarHUTHOTO 1 1 bubnnoreka [JOK
IOJIsI KATYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuita Ammnepa. Jlabopartopuas pabora 1 1 bubnnoreka [JOK
«HccnenoBanue NeWCTBUS NOCTOSITHHOIO MarHmuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
eHCTBHE MarHUTHOTO TOJISI HA JIBHK 10Cst
5 3I[a sOKEHHYIO yacTuny. Cuiaa HoﬂeHuz HII’};60Ta 1 Bubmaorexa ITOK
P Y Y perta. https://m.edsoo.ru/fR0c9df4
cuibl JlopeHna
OnekTpoMarHuTHas HHAyKIMsA. [IoTok BekTopa
6 MarHuTHON MHAyKumu. DJIC nHaykuuu. 3akoH 1
JJIEKTPOMAarHUTHOM MHAyKInu Papanest
7 JlabopaTtopHas pabota «MccnenoBanue siBIeHUS 1 1 bubnunoreka [JOK
3JIEKTPOMATHUTHON MHIYKLIMN https://m.edsoo.ru/ff0cal50
NunyktuBHOCTh. SIBNenue camounaykuuu. 3/1C
8 Cal\;IHOYPIH KITUU. DHEPTHsI MaFHI/ITHgZO Ii[ons[ : 1 bubmiorexa [IOK
JLYKIHH. p https://m.edsoo.ru/ff0ca600
KaTYLIKHU C TOKOM. DJIEKTPOMarHuTHOE T0JIe
TexHnueckue ycTpoicTBa U X NPUMEHEHHE:
9 MIOCTOSIHHBIE MATHUTBI, JIEKTPOMArHUTHI, 1
AJIEKTPOJIBUTATEIh, YCKOPUTEITHU JIEMEHTAPHBIX
YacTHUI, THAYKIIMOHHAS €Yb
10 O6o6maromuii ypok «MarauTHoe modie. 1 bubnuorexa [JOK
DneKTpoMarauTHast HHIYKITUSDY https://m.edsoo.ru/ff0cab82
1 KonTponbHas pabota no teme «MaraHuTHoe moue. 1 1 bubnuorexa [IOK
DneKTpoOMaruHuTHasi MHIYKIUS» https://m.edsoo.ru/ff0cad58
12 CBoOOoHBIC MEXaHUYECKHE KOJICOAHHS. 1 bubmuoreka [JOK
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["apmonuueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoyieOanuii. [IpeBpamieHue
SHEPrUHU

JlaboparopHas padora «ccnenoBanue

https://m.edsoo.ru/ff0caf06

13 3aBHCHUMOCTH MEPHOA MAJIBIX KoJIeOaHUil rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI Tpy3a»
Koneb6arenpubiit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B UJeaIbHOM
14 KOJ‘IC6€1TCJ‘IBHOM KOHTYpE. AHAJIOTUS MEXITY buGmorexa LIOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMU
KoJe0aHusIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubnnoreka [JOK
UCaTbHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaroUMX KOIeOaHUIX.
16 BbiHyK1eHHBIE MEXaHUYECKUE KOJICOAHMUSL. bubnuoreka [IOK
Pe3onanc. BeiHyXIEHHBIE JIEKTPOMAarHuTHBIE https://m.edsoo.ru/ff0cbb86
Kose0aHus
[lepemennsblit Tok. CUHYyCOUJAJIbHBIN IIEpEMEHHBIN
17 TOK. MOIITHOCTh MEPEMEHHOI0 TOKa. AMILIUTYTHOE bubnuorexa [JOK
U JICUCTBYIOIIIEE 3HAYCHHUE CHIIbI TOKA U https://m.edsoo.ru/ff0cbd34
HaIpsKEeHUs
18 Tpancdopmarop. [IpousBoacTso, nepenaya u
oTpebIieHne 3JIEKTPUUECKON IHEPTHH
VY CTpoHCTBO U MPAKTHUECKOE MPUMEHEHUE
19 BJIGIETpI/ILIeCKOFOpSBOHKa, reHepETopa IIEPEMEHHOTO bubmorexa [TOK
. https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIeKTporiepeiay
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 aNeKTpo3Hepruu. KynbTypa ncnosnap3oBaHus
AJIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexanudecKkue BOJIHBI, YCIOBUS
71 pacnpoctpanenus. [lepuon. CkopocTth bubmuoreka [IOK
pacrpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunslie u https://m.edsoo.ru/ff0cca54
IIPOJIOJIbHBIE BOJIHBI
2 3Byk. CkOpoCTh 3ByKa. | poMKOCTh 3ByKa. BeicoTa bubnmnoreka [JOK
tToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DneKTpOMarHUTHHIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
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ckopocTb. IlIkana 3eKTpOMarHUTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0

HpI/IHI_[I/IHBI PaaroCBA3U U TCICBUACHUA. PazButne

24
CpPEeACTB CBsi3U. Pagnonokanus
bubmuorexa [JOK
25 KonTponbhas padora «KoneGanust 1 BOTHBDY
P P https://m.edsoo.ru/ff0cc6f8
[IpsiMonrHENHOE pacIpOCTPAHEHUE CBETA B
26 o;:I[)HO OJIHOM ¢ e):[Ic)a TOp‘Ie‘-Ilfblﬁ HCTOYHUK CBETA bubmorera [JOK
P peae. ' https://m.edsoo.ru/ff0cd350
JIy4 cBeta
27 OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubnmoreka [JOK
[TocTpoenue n3o0pakeHUH B IMIIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomienue ceera. [lonHOe BHyTpeHHEe
28 0Tp axenue. [IpenenpHbIi yroi n}(l)fililoro Brommozexa [IOK
P - 1P y https:/m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHHUS
29 Jlaboparopnas pabota «/3mepeHue nokasarens bubnuorexa [JOK
IIPEIOMIIEHHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E. bubnuoreka [IOK
30 9
dopmyJia TOHKOM JUH3bI. Y BEJIMYEHUE JIUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopatopHnas pabora «MccnenoBanue cBOWCTB
M300paKeHUH B JIMH3AX»
Hucnepcus ceeta. CiokHbIN cocTaB 0€JI0ro CBETa.
32 LBeT. JIaGopatopHas pabora «Habnronenue
JUCIIEPCUU CBETa»
33 WuTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
JludpakimonHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepeunocts cBeTOBBIX BOJH. [lonsgpuzanns bubnunoreka [JOK
CBeTa https://m.edsoo.ru/ff0cf02e
35 OnTuaeckre MpUOOPHI M YCTPOICTBA U YCIIOBUS UX
0€301acHOr0 MPUMEHEHUS
['panuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 MEX&HEKI/I %OCT JIaThl CTIEIMAIBHOW TEOPHUH bubmorexa [JOK
) y P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE bubnmnoreka [JOK
BPEMEHU U COKpAILEHUE IJIUHBI https://m.edsoo.ru/ff0cfa42
38 OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTUILIBI. bubnuoreka [IOK

CBs3b MACChI C SHEPTUEN U UMITYJILCOM. DHEPTHUS

https://m.edsoo.ru/ff0cfc68
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ITIOKOs

39 KonTponbnas padora «Ontuka. OCHOBBI bubnmoreka [JOK
CIIELIMAIBHOM TEOPUHU OTHOCUTEIBHOCTHY https://m.edsoo.ru/ff0cf6{0
40 ®otonbl. opmyna [1nanka. DHEprus U UMITYJIbC bubmuorexa [JOK
dhortoHa https://m.edsoo.ru/ff0cfel6
A1 OTtkpriTHe U BccnenoBanue Gotodddexra. OnbIThI bubnnoreka [HOK
A.T. CroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl pororddexra. YpaBHeHUE DTHIITEHHA
42 TUISt (bOT((?a(b(l)e(Ilc)g «K acI:{aﬁ rpaHuIIa» buGmorexa LIOK
- «BP P https://m.edsoo.ru/ff0d015¢
dhoTodrddekra
43 Hasnenue ceeta. Omnbitol 1. H. JIeGenena. bubnuorexa [JOK
XUMH4ecKoe JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4ecKue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHue: GpoTolrieMeHT, (poToaaTuuK,
coJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «37I€MEHTBI KBAHTOBOM bubmuorexa [JOK
OIITHKH https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTel Pesepdopaa mo bubnmnoreka [JOK
paccesHUIO a-dacTull. [InanerapHas moaens atomMa https://m.edsoo.ru/ff0d091a
bu6nmoreka [JOK
4 I1 b
7 OCTYIaTeI H0pa https://m.edsoo.ru/ff0d0afa
N3nydenue u noryomieHre GOTOHOB MPHU MEPEX0Ie
48 aTonZa C OJTHOTO ollfnﬂ BHG(bFI/II/I Ha P roﬁpBI/I II[)I bubmiorexa [IOK
A M P Apyrou. Bui https://m.edsoo.ru/ff0d0afa
CHEKTPOB
Bonnossie cBolicTBa yactuil. Bosnsl ne bpos.
49 Kopmyckynst HO-BOJ'IHOBOf/iH alTn3M HCHOEIT&HHOG bubmiorexa [IOK
PIYCKYJIAp y ) https://m.edsoo.ru/ff0dOca8
Y BBIHYKJICHHOE U3ITy4YEeHHE
OTtkpseITHE pagrnoakTuBHOCTH. OTBITE Pesepdopma
50 o 011)1 CI[CJ'IpeIiII/IIO cocTaBa aI[I/IoaKTI/IBHOFOP(b o bubmorexa LIOK
P p https://m.edsoo.ru/ff0d0fd2
W3ITYYCHUS
51 CgoiictBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
Biusinue pagnoakTUBHOCTH Ha KUBbBIE OPraHU3MBbI
OTkpbITHE TPOTOHA U HEMTpoHa. M30Tombl. Anbda-
p p . p . ¢ bubmuorexa [JOK
52 pacnaj. DJIeKTPOHHBIN U TO3UTPOHHBIN OeTa-

pacnan. ['aMma-u3inydyeHue

https://m.edsoo.ru/ff0d1162
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53

DHeprus CBSI3U HYKJIOHOB B sifipe. S nepHbie
peakumu. SnepHslit peaktop. [Ipobiemsl,
MEPCIEKTHUBBI, SKOJIOTUYECKUE ACTIEKTHI AIEPHOMN
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOIIOJEHUS U PETUCTPALIIH
3JIeMEHTapHbIX YacTull. Kpyribii cTon
«DyHaaMeHTalIbHbIE B3auMOAeHCTBUSA. EquHCTBO
(bu3NIeCKOil KApTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3Butus actpoHoMuu. [IpuxiiagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE acTpOHOMUU. Bun
3BE31HOTO HeOa. Co3Be3aus, IpKHE 3BE3/BI,
IUIAHETHI, UX BUAUMOE JBHKeHue. CosHeyHast
cucremMa

56

57

58

59

60
61

Comnurte. ComHeuHass akTHBHOCTE. VICTOYHUK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3 b
IJIaBHOM MOCJIEI0BaTEIbHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE MPEICTABICHUS O
IIPOUCXOXkACHUHU U 3Boronnu CosHLa U 3BE311
Muneunsiii Ilyte — Hama I'anaxtuka. [lonoxenue
n asvxkenne Connna B ['amakTuke. I'anakThky.
UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MeraranakTuka

Heperennsie npo0aeMbl aCTPOHOMUHU
KontponbHas pabota «1€eMEeHThl aCTPOHOMHHU U
acTpou3uKm»

62

IToBTrOpenue no reMaM: « MarHuTHOE IOJE.
DIeKTpOMarHuTHasi UHIYKIUSD).

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

63

64

[ToBTopenue mo Temam: «Ontuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBLHOCTH.)
[ToBTOpenue no temam: «KBaHToBasi puzuKa.
DneMeHThl aCTPOHOMUU U aCTPOPUIUKIY.
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65

HToroBasi KOHTpoOJIbLHAsA padoTa.

66

O6o0maromuii ypok. Poib ¢hu3uku u acTpoHOMUN
B DKOHOMHUYECKOMH, TEXHOJOIrHUYECKOM, COIMAIbHOMI
U ATHUYECKOH cepax esTeTbHOCTH YeIoBeKa U
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

67

O6o6maromuit ypok. Poib pusnueckoii Teopun B
(OopMHpOBaHUY NPEICTABICHHUI O QU3HUECKON
KapTUHE MUpa

68

Oo6o06maromuit ypok. Mecto pu3n4eckoil KapTHHbI
MHpa B 00IIIEM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUNA O IPUPOAC

OBLIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

METOINYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET



