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HHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢u3uke 6a30BOro YpoBHs Ha ypOBHE CpegHero obmiero oOpa3oBaHusi pa3paboTaHa Ha
OCHOBE TIOJIO)KEHWH H TpeOOBaHWH K pe3yJbTaTaM OCBOEHHS OCHOBHOW OOpPa30BaTENbHON IMPOrpaMMBL,
npencrasieHHsix B @I'OC COO, a Ttakke c ydérom QenepanbHOl paboyeld MporpaMMbl BOCIHUTAHUS H
KOHIICTIIH TpenoAaBaHust yueOHoro npeamera «Pusmka» B 00pa3oBaTeNbHBIX OpraHU3anusx Poccuiickoit
denepanuy, peaau3yoLUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMbl 1o (U3MKE HAIpaBIeHO HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOydvaromuxcsi 10-11 xmaccoB nmpu oOydeHnH ux ¢uU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-
nesTensHOCTHOTO oaxoa. [Iporpamma mmo ¢usmuke coorserctByeT TpedoBanmsiM @PI'OC COO k mraHupyeMBbIM
JMYHOCTHBIM, IIPEAMETHBIM U METallpeIMETHBIM PE3yJIbTaTaM OOy4eHHs, a TAaKXKe yJUTHIBAET HEOOXOAUMOCTh
peann3anuyd MEXIIPEIMETHBIX CBs3ed (PU3MKH C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH TpeaMeTamu. B Hel
OTIPENEIISIOTCS] OCHOBHBIE IENTN M3Y4YeHUs] (GU3UKU Ha YPOBHE CpeqHero oomiero oOpa3oBaHUsl, IUIAHUPYEMBbIC
pe3yIbTaThl OCBOEHUS Kypca (DM3UKHU: THYHOCTHBIE, METalpeMETHBIE, IPeMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3nke BKIIOYACT:

TUIAHUPYEMBbIC PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YPOBHE, B TOM YHUCIIC MIPEIMETHBIC PE3YJIbTAThI
IO roJIaM O0YYCHUS;
coaepxanue yueOHoro npeaMeta «Pu3uKay 1o rogam o0yueHHS.

®du3nka Kak Hayka o HamOoyiee OOIIMX 3aKOHAaX MPHUPOJBI, BHICTYNAsl B KauecTBE Y4eOHOIro mpeaMeTa B
IIIKOJIE, BHOCUT CYIIIECTBEHHBII BKJIAJ B CHCTEMY 3HaHUI 00 okpykaromeM mupe. lLIkonpHBIN Kypc Qu3nkun —
CHCTEMOOOPa3yIOIINH 7Sl €CTECTBEHHO-HAYUHBIX YUCOHBIX MPEIMETOB, MOCKOJIBKY (QU3MUECKHE 3aKOHBI JIekKAT
B OCHOBE TPOLIECCOB U SIBIICHHI, U3y4aeMbIX XUMHEH, Ononorueid, puznieckon reorpadueil 1 acTpoHOMHEH.
Hcnonp3oBaHne W axkTUBHOE NpPHMEHEHHWE (HU3MYECKHX 3HAHUH ONpEAesieT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEPreTHKH, TPaHCIOPTa, OCBOCHHUS KOCMOCA, MOIYYEHHs HOBBIX
MaTepHaJoB C 3aJaHHBIMH CBOWCTBaMH M IpyruX. M3ydenne Qu3nku BHOCUT OCHOBHOM BKJIaJ B (hOpMUpPOBaHUE
€CTECTBEHHO-HAY4YHOW KapTHHBI MHpa OOy4YarolIMXcs, B (OpPMUPOBAaHHE YMEHUH NPUMEHATh HAYUHBIH METOX
MO3HAHUS TIPY BHIIIOJTHEHUH UMH YUIE€OHBIX HCCIEJOBaHHUM.

B ocHoBy kypca ¢U3UKU IJs1 YPOBHSI CpelHETO 0oOIiero oOpa3oBaHUs TIOJIOKEH Pl WICH, KOTOphIe
MO>KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €70 TOCTPOCHHSI.

Hoes yenocmunocmu. B cooTBeTCTBUM € HEW Kypc SIBISIETCS JIOTMUECKH 3aBEPIUIEHHBIM, OH COACPKUT
MaTepHal U3 BceX pasfiesioB (PM3HKH, BKIIFOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOH (U3HKH.

Hoes ceneparuzayuu. B cooTBeTCTBIM C HEll MaTepual Kypca GU3NKH 00beTUHEH BOKPYT (PU3NUIECKUX
Teopuil. Bexymum B Kypce siBisercss pOpMHUpOBaHHE HPEACTaBICHHH O CTPYKTYPHBIX YPOBHIX MaTepuu,
BEIIECTBE U TOJIE.

Hoes zymanumapuzayuu. E€ peanuzanms mpearnonaraeT UCIOJB30BaHHE TYMAaHUTAPHOTO MOTEHIHAa
¢u3nUecKoil HayKH, OCMBICICHHE CBSI3M Da3BUTUS (U3MKKW C pa3BUTHEM OOILECTBAa, a TaKxke ¢
MHUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU M 3KOJIOTHYECKIUMHU POOIEMaMH.

Hoes npuxnaonoi manpasnennocmu. Kypc QU3MKH MpernonaraeT 3HAKOMCTBO C IMHPOKHM KPYTroM
TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHNH U3YyUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeusayuu peanusyercsi MOCPEACTBOM BBEICHHS 3JIEMEHTOB COACPXKAHHS, IMOCBALMIEHHBIX
SKOJIOTHYECCKUM HpO6HeMaM COBPEMECHHOCTH, KOTOPBIC CBA3AaHbI C Pa3BUTUEM TEXHUKU U TeXHOJ’[OI‘I/II\/’I, a TaK¥Xe
o0CykJieHHs TPo0IIeM pallHOHATHLHOTO TPHPOOIONB30BAHHS U SKOJIOTHIECKON 0€30ITacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (M3MKM Ha ypOBHE CpEAHEro oOmiero o0pa3oBaHMs SIBISIOTCS
¢usnueckue Teopun (popMUpOBaHHE NPEACTABICHHH O CTPYKType MOCTPOCHUS (U3NYECKON TEOpWH, POJH
q)YHIIaMeHTaJ'[BHI)IX 3aKOHOB W IPUHOUIIOB B COBPEMCHHBIX IIPCIACTABICHUAX O IPUPOAC, TIpaHHUIAX
MPUMEHUMOCTH TEOPHH, 1715l ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U MIPOIIECCOB).

CucTeMHO-1eTeTbHOCTHBIM MOAX0/ B Kypce (PU3MKM peann3yeTcs Mpexkae BCero 3a CUET OpraHu3aluu
AKCIIEPUMEHTAITLHOH JiesiTeNnbHOCTH o0yuaromuxcs. J{ist 6a30Boro ypoBHS Kypca QU3UKH — 3TO MCIIOIB30BaHUE
CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCTIEPUMEHTOB 1 T1aO0OpaTOPHBIX PadOT, KOTOPBIE B IPOTPaMMe T10
¢u3nKe 0ObeIMHEHBI B OOLIMI CIIMCOK YYEHHYECKUX NPAKTUYECKUX padoT. BrigeneHne B yKka3aHHOM IepeyHe
1a00paTOpHBIX  paboT, NPOBOAMMBIX JUISI KOHTPOJSL M OLIEHKH, OCYLIECTBIAETCS  YYaCTHUKaMHU
00pazoBaTeaLHOTO TMPoIecca UCXOMs U3 OCOOCHHOCTEH IIaHUPOBAaHMS M OCHamIeHus KaOwHeTa (us3uku. [Ipu
3TOM obecreuuBaeTcsi OBIaAeHHE OOydyalolMMHUCA YMEHHSIMH TPOBOAWTH KOCBEHHBIE H3MEPEHUS,
WCCIIEIOBAHUS 3aBUCHUMOCTEH (M3NUECKUX BEJIMYMH U TOCTAaHOBKY OIBITOB IO MPOBEPKE NPEII0KEHHBIX
TUIIOTE3.

Bonbiioe BHUMaHME yienseTcs peleHHI0 pacu€THBIX M Ka4eCTBEHHBIX 3aaa4. [Ipu aToMm mi1st pacuéTHbIX
3aja4 IPUOPUTETOM SIBISIIOTCS 3afayll C SBHO 3aJaHHON (PM3MUYECKOH MOJEIbIO, MO3BOJISIOIINE IPUMEHSTDH
U3y4YCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeiia Kypca, TaK U MHTETpUPYS 3HAHUS U3 pa3HbIX
pa3znenoB. [y kauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha OOBSICHEHHE IPOTEKaHUSA (PU3MUECKUX



SABJICHUH W TIPOLIECCOB B OKPYXAIOWICH >XU3HH, TpeOyromue BbIOOpa (DU3NYECKOM MOIEeNW AJSl CHTyalluH
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBUE ¢ TpeboBarmsiMu PI'OC COO k MaTepraabHO-TEXHUICCKOMY 00eCIIeueHNI0 yaeOHOTO
mporiecca 0a30BbIN ypOBeHb Kypca (M3WKH HAa YPOBHE CPEAHETO OOIIEro 0O0pa3oBaHUS JOJDKEH M3ydaThCs B
YCIOBUSIX MPEIMETHOrO KaOMHeTa (HU3MKH WM B YCIOBHAX HMHTETPUPOBAHHOTO KaOWHETa MpeaMeToB
€CTeCTBEHHO-HAYyYHOTO IuKIia. B kabuHeTe (m3nkn MOIHKHO OBITH HE0OX0auMoe JabopaTopHOE 000pyIOBaHNE
JUIS  BBIMIOJHEHHS YKa3aHHBIX B TporpaMme Mo (U3WKE YUYEHWYECKHX TMPAKTHIeCKHX paboT u
JeMOHCTPAaLIMOHHOE 000pyIOBaHUE.

HdemoncTpanionHoe oOopyaoBaHue (OpPMHUpPYETCSl B COOTBETCTBHHM C TNPHHLUUIIOM MHHHMAJIbHON
JOCTAaTOYHOCTH W OO0ECIeYrBaeT IIOCTAHOBKY IIEPEYMCICHHBIX B TpOTpaMMe 10 (U3NKE KIFOYEBHIX
JEeMOHCTPALUi I UCCIENOBAHUS M3YYaeMBbIX SIBICHHH M MPOLECCOB, SMIHPHYECKUX M (PyHIaMEHTATBHBIX
3aKOHOB, HX TEXHUYECKUX TPUMCHEHHH.

JlabopatopHoe oOopynoBaHWE IS yYEHHYECKHX MPAKTUYECKHX pador dopMupyercs B BuUie
TEMaTHYEeCKUX KOMIUIEKTOB M oOecredynBaeTcs B pacdére OMHOTO KOMIDIEKTa Ha JBYX OOYYaroIImxcs.
TemaTuueckue KOMIUIEKTHI JIa0OPaTOPHOTO OOOPYAOBaHHSA IOJDKHBI OBITH TMOCTPOSHBI Ha KOMILIEKCHOM
WCTIONTb30BAaHUY aHAJIOTOBBIX M MI(POBBIX PHOOPOB, a TaKKe KOMITBIOTEPHBIX N3MEPUTEIHHBIX CUCTEM B BUJIC
M(POBBIX JT1a00paTOPHIA.

OCHOBHBIMH LENSIMU U3yUeHHS (PU3UKU B 001IeM 00pa30BaHUH SBIISIOTCS:

(dbopMHpoBaHHE HWHTEpeca W CTPEMJICHHS OOydaromuMXcs K HAyYHOMY HM3YYCHHUIO IMPHPOIBI, Pa3BHTHE HX
HUHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI>1;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TIO3HAHUSA U (OPMUPOBAHUE HCCIEIOBATEIFCKOTO OTHOIICHUS K
OKPY>KafOIIUM SIBICHUSM;

(hopMUpOBaHHE HAYYHOTO MHUPOBO33PCHHMS KaK pe3yjbTara MW3YYCHHUS OCHOB CTPOCHHUS MAaTepuu U
(dyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

(¢opMupoBaHUE YMEHUH OOBSACHATH SBJICHHUS C HKCIOJIB30BaHUEM (U3MYCCKUX 3HAHMA M HAYYHBIX
JI0Ka3aTeIbCTB,;

(opMupOBaHUE TPENCTaBICHUH O PO (PU3UKU JJIS Pa3BUTHS JIPYTHX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHH.

JocrtmkeHne 3Tux 1eneil o0ecreunBaeTcsl pelieHueM CIEIYIOMUX 3a7ad B Mpolecce M3ydeHus Kypca
(U3UKN Ha YPOBHE CpPETHETO 00IIero o0pa3oBaHMsL:

MPHOOpETEHNE CUCTEMBI 3HAaHWH 00 00mMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIFOYAs
MEXaHHKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOINHAMUKY, KBAHTOBYIO (DM3HMKY U 3JIEMEHTHI aCTPO(U3HKH;
(hopMUpOBaHNE YMEHHI TPUMEHITh TEOPETHUECKUE 3HAHUS ISl OOBICHEHUs (PM3NUYECKUX SBJICHHUHA B IMPUPOJIC
Y TS IPUHATHUS PAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKH3HH,

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33Jad C SBHO 3aJaHHOM (U3MYecKoW MOjeblo, 3ajad,
MOJIPa3yMEeBaIOIINX CAMOCTOSATENIFHOE Co31aHne QU3NIEeCKO MOJIENH, aIeKBaTHON YCIIOBHSAM 3a/1a4H;
IIOHUMAaHUEC (1)I/I3I/I‘IGCKI/IX OCHOB U TMIPHUHIUIIOB ﬂeﬁCTBHﬂ TEXHHUYCCKHUX YCTpOﬁCTB U TEXHOJOTHYECCKHUX
MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHHE METOJJaMH CaMOCTOSATEIILHOTO MJIAHUPOBAHUS U MPOBEACHUS U3NUECKUX IKCIIEPUMEHTOB, aHAIN3a
W UHTEepIpeTanuy HHHOpMAaLKK, ONpeIeIeHUs] JOCTOBEPHOCTH MOJIyYEeHHOT'O PE3yJIbTaTa;

CO3JIaHHE YCIIOBHI JJIsl pa3BUTHS YMEHHI TIPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOH I TETbHOCTH.

Ha nzyuenue ¢usmku (06a30BbIH ypoBEHb) HAa YPOBHE cpeliHero oOiero odpasoBaHus OTBOIUTCS 136
gacoB: B 10 kmacce — 68 gacos (2 gaca B Henenro), B 11 kiracce — 68 gacoB (2 gaca B HEJIETIO).

[Ipennaraempiii B mporpamMme mo (Qu3MKe NMepeyeHb Ja0OPATOPHBIX W MPAKTHYECKUX PabOT SBISIETCS
PEKOMEH/IOBaHHBIM, YYHUTEIb JElaeT BHIOOP NpoBedeHHs JabOpaTOpHBIX pPabOT U OMBITOB C YYETOM
WHIUBUAYATEHBIX 0COOCHHOCTEH 00yUJaromuXxcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 NIO3HAHUSA

®dusuka — HayKka o npupoje. HayuHnsle MeToabl MO3HAaHUA OKpY’Karolero Mupa. Poib skciepumMeHTa u
TEOPHH B TIPOLIECCE IO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pr3HKe.

MonenupoBaane (GU3NIECKUX SBICHUH M TporieccoB. Hayunwsie rumore3pl. DU3NYECKHWE 3aKOHBI H
Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [[pHHITMT COOTBETCTBUSI.

Ponp u Mecto ¢usuku B (HOpMUPOBAaHWU COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B MPAKTHYCCKOM
NEeATEIILHOCTH JTIOJIEH.

Lemoncmpayuu
AHAJIOTOBEIC U ITU(PPOBLIC U3MEPUTEITBHBIC PUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBrokeHre. OTHOCHUTEIBHOCTH MeEXaHUYECcKoro aBrokeHus. CucremMa oTcuéra.
Tpaexropus.

[lepememenne, ckopocTh (CpemHsss CKOPOCTb, MTHOBEHHAsI CKOpPOCTh) M YCKOPEHHE MaTepHallbHOU
TOYKH, UX MPOECKLUHU Ha OCU CUCTEMBI KOOpAHUHAT. CII0KEHUE MEPEMEILICHHUN U CI0XKEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJMHEHHOE JABIKEHUE. ['paduku 3aBHCHMOCTH KOOpPIWHAT,
CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MATEPUATBHON TOUKH OT BPEMEHHU.

CBoboaHoe naienue. Y cKkopeHue cBOOOIHOTO TaICHHSI.

Kpuponuneitnoe aBwkeHue. JBkeHHEe MaTepuUaTbHOM TOYKM IO OKPY)KHOCTH C TIOCTOSIHHOHM IIO
MOJYJI0 CKOpPOCTBIO. YTJIOBasl CKOPOCTh, JWHEHHas cKopocth. Ilepmom u dyactotra oOparieHwus.
LeHTpocTpeMUTEIBHOE YCKOPEHHUE.

TexHuueckue ycTpOHCTBa M MPAKTHUUYECKOE NPUMEHEHHE: CIHUIOMETpP, IBH)KECHHUE CHApPSNOB, LIEIHBIC U
PEMEHHBIE TIEpEJaUH.

Lemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALUS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobpazoBanue IBUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AYyX€E U B pa3peKEHHOM MPOCTPAHCTBRE.

Habmonenune nemxenus tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenne yckopeHUs: CBOOOHOTO TaICHUSI.

Hamnpasnenue ckopoCcTH npy ABUKEHUH TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

N3yueHue HEpaBHOMEPHOT'O ABMXKEHUSI C LIETIBIO ONPEAEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanrie COOTHOIIEHUS MEXKIY ITyTSMH, MPOWICHHBIMU TEJIOM 3a IOCIEIOBATECIILHBIC PaBHBIC
MIPOMEKYTKHA BPEMEHU ITPU PABHOYCKOPEHHOM JABM)KEHHUH C HAYAJIBHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABM>KEHUS IIapUKa B BSI3KOU KUAKOCTH.

W3yueHue nBMKEHUS Tejia, OPOIIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHocTU ["anunes. [lepoiit 3akon HeroToHa. HEpLMabHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuaiun cymeprio3uniuu cuil. Bropoii 3akon HproToHA 11 MaTepuanbHOU TOYKH.
Tperuii 3akoH Hpr0TOHA 1711 MaTEPUAIIBHBIX TOYEK.

3akoH BceMupHoro tsirotenusi. Cuina tsokectu. [lepBast kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Bunael Tpenus (mokosi, ckonpxenus, kadeHus). Cmna tpenus. Cyxoe tpenue. Cuiia TpeHHS
CKOJIbXEHUS U cuia TpeHus mokos. Koaddumment tpenus. Cuia CONpOTHBICHUS NMPHU JBUKCHHU Tella B
JKUJKOCTH UIIU Ta3e.

[loctynarensHOe U BpamiaTteabHOE IBIKEHIE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cujibl OTHOCUTEILHO OCH BpalieHus. [1ne4do cuibl. Y ciaoBus paBHOBECHS TBEPOTO TENa.

Texauueckue yCTpOﬁCTBa U MPAKTHUYCCKOC MPUMCHCHHUC: TNOAIIWITHUKHA, ABUKXCHUC HMCKYCCTBCHHBLIX
CITYTHHUKOB.

Jemoncmpayuu

SIBneHue uHEpLUUH.

CpaBHEHHE Macc B3aUMOICUCTBYIOIIUX TEJL.
Bropoii 3akon HptoToHa.

H3mepenue cui.

CnoxxeHue Cui.



3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeopMariuu.

HesecomocTts. Bec Tena npu yckopeHHOM NOoABEME U MAJACHUU.

CpaBHEeHHE CHIT TPEHUS TIOKOSI, KAUSHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tenna. Bujsl paBHOBECH .

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Nzydenne nmxeHus Opycka 1Mo HaKJIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKWHE W PE3UHOBOM 0OpasIle, OT UX
nehopMaIum.

UccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO Tea, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3axoHbl coOXpaHeHUusn 8 MeXaHuke

Nmnynsc mMarepuanbHOW TOYKH (Tela), CUCTEMbl MAaTEPUANBHBIX TOYEK. VIMIyJIbC CHIIBI U U3MCHCHHE
HMMITyJIbCca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGora cumer. MOITHOCTE CHITBL

KuneTtudeckas 3Heprus MaTepruaabHOM TOUKH. Teopema 00 M3MEHEHNH KHHETHUECKOH YHEPTHH.

[NorenumanpHas dHeprus. lloTeHImaneHass SHEpruss ynpyro JeOpMHUPOBAaHHOW  TPY)KHHBI.
[loreHumanpHas SHEPTHsl TeNa BOIHU3H TOBEPXHOCTH 3EMIIH.

[loTeHnmanpHbIE ¥ HEMOTEHIUANbHBIE CHIBL. CBI3b pabOTHl HEMOTEHIMAIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKOM SHEPTHH CUCTEMEBI Tell. 3aKOH COXPaHEHHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KOINEP, NMPYKUHHBIA MHUCTOJIET,
JIBIDKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHKEHHUE.

[epexoa noTeHIMAILHON SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

Nzydenne abCoMOTHO HEYTIPYTOTO yIapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHWIIBI C H3MEHEHHEM MEXaHHYEeCKONM OJHEpruM Tejla Ha MpHuMepe
PaCTsKEHUS] PE3UHOBOTO XKIyTa.

Paszpnen 3. Mouekyasipuasi Gu3nKa M TEPMOIMHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KHHETUIECKOM TEOPUH U UX ONBITHOE 000CHOBaHMEe. bpoyHoBCcKOE
newkenne. Juddysnsa. Xapakrep NBUKEHUS W B3aMMOJACWCTBUS YacTHIl BellecTBa. MoJIenn CTPOEHUS T'a30B,
KUJKOCTEH W TBEPABIX Ted W OOBSICHEHHME CBOWCTB BEIIECTBa Ha OCHOBE ITHX Mojeneill. Macca u pasmepsl
moutekyn. KonnuectBo BemectBa. [locTosnnas ABoranpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [lkana remnepatyp Llenbcust.

Monenp nneanpHOTO Ta3a. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHHETUYECKONW TEOPUH HICATHHOTO Ta3a.
AOcomoTHas TeMIiepaTypa Kak Mepa CpelHeld KHHETHYECKOW SHEPrHy TEIUIOBOTO JIBMDKEHWS YACTHIL rasa.
[lIxana temneparyp KenpBuna. I'a3oBbie 3akoHbI. YpaBHeHHe MenneneeBa—Kmnaneiipona. 3akon JlanpTroHa.
W3zonpoueccsl B uaeanbHOM Ta3e C TOCTOSIHHBIM KOJHMYECTBOM BellecTBa. ['paduueckoe mpencraBieHue
H30IPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHUYEeCKHE yCTPOMCTBA U MPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

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

OnbIThI 10 TUPPY3UU KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBHKEHHUSL.

Mogens onbita [IITepHa.

OnbITHI, JOKa3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOEHCTBYS.

Monens, HILTIOCTpUpPYIOLIas MPUPOAY JABIEHHS ra3a Ha CTEHKHU COCY/a.

OnbITH], WITIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUSA HICATBHOTO rasa, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpeHUil 00bEMa KOMHATEI, TABJICHUS U
TEMIIEPATYphl BO3TyXa B HEU.

HccnenoBanne 3aBUCHMOCTH MEXKy MTapaMeTpaMU COCTOSTHUS Pa3peXEHHOTO rasa.

Tema 2. Ocrosvl mepmoouHamuKu

Tepmoaunamuueckast cucteMa. BHYTpeHHsIT dHEpPrusi TEPMOAMHAMHYECKOH CHCTEMBI M CIIOCOOBI €&
n3MeHeHus. KonmuecTBo TeruioTel u pabora. BHyTpeHHSsS SHeprusi 0JHOATOMHOTO HJIEAlbHOTO Ta3a. Bujbl



TEIUTOTepeIaun: TEIUIOMPOBOIHOCTD, KOHBEKIIMS, U3TyUeHUE. Y AelbHAas TEINIOEMKOCTh BellecTBa. KonnuecTBo
TEIUTOTHI IIPU TEIIONepeaaye.

IMousite 06 amumabaTtHOM mporecce. IlepBblii 3aKOH TepMOAMHAMHUKHU. IIprMeHEHHE IMEPBOro 3aKOHA
TEPMOJMHAMHKH K H30mporeccam. [ padudeckas nHTepIpeTays paboTsI rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh IPOIIECCOB B TIPUPOJIE.

Terosrre MamuHBL. [IpuHIMIBI ASHCTBUSA TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTHH B TEIIOBBIX
mamHaX. Koaddumment mone3Horo nmeictBus TerioBod Mammubl. [ukm KapHo m ero koaddummeHt
MOJIC3HOTO JIEHCTBUS. DKOJOTHYESCKHUE IPOOIEMBI TEILIOIHEPTETHKH.

TexHUYeCKHe YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTATEh BHYTPEHHETO CrOpaHusi, OBITOBON
XOJIOWIIbHUK, KOHIUIIHOHED.

Jemoncmpayuu

U3meHeHne BHYTpPEHHEH SHEpPTUM Tela NPU COBEPILICHUH PaOOTHI: BBUICT MPOOKH U3 OYTHUIKK TOJ
JefiCTBHEM C)KAaTOT0 BO3/lyXa, HarpeBaHue 3(prpa B TaTyHHOU TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPAIIHS).

W3meHeHne BHyTpeHHEH SHEpIruy (TeMIeparypsl) Tena Ipy TeIionepeaaye.

OmnebIT 1o aAnabaTHOMY PACIIMPEHHUIO BO3AyXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Mogzenu napoBoii TypOHMHBL, ABUTaTENs BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO ABHUIATEIS.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[Tapoob6pazoBanue n konnencauus. Vicnapenue u kuneHue. AOCOMIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTh
Bo3ayxa. HacelmeHHbI map. YenbHas TemioTa napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATyphl KUIIEHUS OT
JTaBJICHUS.

TBépmoe temo. Kpucrammueckue M amopdHble Tena. AHM30TPONHUS CBOWCTB KPUCTAIUIOB. JKujakue

kpuctauibl. COBpeMeHHBIC Marepuajbl. [lTaBieHHe W KPHCTAUTU3ALMS. YelbHas TEIUIOTa ILJIaBJICHHSL.
CyOnumarius.

YpaBHEHUE TEILIOBOTO OaaHca.
TexHUYECKHE YCTPOMCTBA W MPAKTHYECKOE MPUMEHCHHE: TMIPOMETP U IICHXPOMETP, KAJIOPHMETP,

TEXHOJIOTHH MOJYICHHUS COBPEMEHHBIX MaTepPUAIOB, B TOM YKCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.
Lemoncmpayuu

CBoiicTBa HACHILICHHBIX TTAPOB.

Kurenne npy NOHWKEHHOM JIaBJICHHH.

Crioco6bI U3MepeHus BIAKHOCTH.

HaOmonenne HarpeBaHus ¥ IDIABICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpaIust KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

M3mepenne OTHOCUTENHHON BIaXKHOCTH BO3IyXa.

Pasneu 4. DnekTpoaAnHAMHKA

Tema 1. Inekmpocmamuxa

OnexTpuzanus Ten. ONeKTpudeckuil 3apsa. J[Ba Buma snexTpudeckux 3apaaoB. lIpoBomHukw,
JUBIIEKTPUKHU U IOTYTIPOBOAHHUKH. 3aKOH COXPAHEHUS 3JEKTPHUECKOTO 3apsaaa.

Bsaumogeiicteue 3apsnoB. 3akoH Kynona. TodeuHslil ayeKTpuuecKuil 3apsil. DNEKTPUYECKOE TOJIe.
Hamnpsoxkénnocte  anekTpuuyeckoro nojis. [IpuHOum —cynepnosuuuy — 3J€KTpUdecKux mnosneil. JlnHum
HaNPsHKEHHOCTH 3JIEKTPUUYECKOTO OIS

Pabora cun snekrpoctatmueckoro mois. [lorenmman. Pasnocts mnortenumanos. IlpoBognuku u
TUDIIEKTPUKH B SJIEKTPOCTATHUECKOM TIoie. JManekTpudeckas mpoOHUIIaeMOCTb.

OnextpoémiocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IJIOCKOTO KOHIEHCATOpa. DHEpPrHsl 3apsKEHHOTO
KOHJIEHCaTopa.

TexHuyeckue  yCTpOHWCTBA W NPAKTHUYECKOE  TNPUMEHEHHE:  DJIEKTPOCKOI,  AJIEKTPOMETD,
JNIEKTpOCTATHYECKasd 3allUTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB, KOHIEHCATOp, KOMHMPOBAJIBHBIA ammapar,
CTPYVHBII IPUHTED.

Lemoncmpayuu

Y cTpolCTBO U PUHIIUT AEUCTBUS dJIEKTPOMETPA.

BsaumogpeiicTBue Ha3IEeKTPU30BaHHBIX TET.

OneKTpUYECKOE MOJIE 3aPAKEHHBIX TEI.

IIpoBOIHMKHM B 3JIEKTPOCTATUIECKOM IIOJIE.

DJeKTpocTaTHIecKas 3aIuTa.

JMBIEKTPUKY B 3IEKTPOCTaTHIECKOM TIOJIE.



3aBHUCHUMOCTB AIIEKTPOEMKOCTH TIOCKOT'0 KOHJEHCATOpa OT IJIOIIAU TUIACTUH, PACCTOSHUSA MEKIYy HUMU
U JURJIEKTPUYCCKON TPOHUIIAEMOCTH.

DHeprus 3apspKeHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol

N3mepenune 31eKTpo€MKOCTH KOHIEHCaTopa.

Tema 2. Ilocmoannstii Inekmpuueckuii mox. Toxu é paznuunvix cpeoax

DNeKTpUYecKHil TOK. YCJIOBHS CYIIECTBOBAHMS DIEKTPHUECKOT0 Toka. Mcrounmku Toka. Cmia Toka.
[TocTosAHHBIN TOK.

Hanpsoxenue. 3akon OMa jig ydacTka 1emnu.

DNEeKTpUYecKoe  COMPOTHBICHWE. YIENbHOE CONPOTHBICHHWE BemecTBa. llociemoBaTenmpHOE,
napajuieIbHOe, CMEIIAaHHOE COEANHEHUE TPOBOJHHUKOB.

Pabota snexrpruueckoro Toka. 3akon Jlxxoyns—J/lenna. MOIMIHOCTb 3JIEKTPUUECKOTO TOKA.

DONEeKTPOABIDKYIAS CHJIa U BHYTPEHHEE COMPOTHBICHHWE HCTOYHMKA TOKa. 3akoH Oma ais TOJTHON
(3amMKHYTOI1) ekTpudeckoil nemu. KopoTkoe 3ambikaHue.

DNeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METANIOB. 3aBUCHMOCTh CONPOTUBICHUS METAJJIOB OT
TeMrieparypbl. CBEpXIIPOBOAUMOCTD.

DJNEeKTpUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku. CoOCTBEHHass W TIPUMECHAs MPOBOJUMOCTH MOIYIPOBOAHUKOB. CBoiicTBa pP—N-
nepexoa. [TosrynpoBoTHUKOBEIE IPUOOPHL.

DNEeKTpUYeCcKuii TOK B pacTBOpax W pacIulaBaX »3JIEKTPOIUTOB. DJIEKTPOIUTHIECKAS IUCCOIHAIINSL.
DIEKTPOIIU3.

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

TexHnyeckue yCTpONCTBa M MPAKTUYECKOE NMPUMEHEHHUE: aMIepPMETp, BOIBTMETp, PEOCTaT, HCTOUHUKA
TOKa, D3JEKTPOHATPEeBATEIbHBIE MPUOOPHI, AIEKTPOOCBETHTEIbHBIE NPHUOOPHI, TEPMOMETD COMPOTHBICHUS,
BaKyyMHBI# THOJI, TEePMHUCTOPHI U (DOTOPE3UCTOPHI, ITOTYPOBOIHUKOBBIN U0/, TalbBAaHHUKA.

Jemoncmpayuu

W3mepenne cribl TOKa U HAITPSHKEHUS.

3aBUCHMOCTh COIPOTHUBIICHUS IWIMHAPHISCKAX IPOBOJHUKOB OT JJIUHBI, IUIOMIAJAM IONEPEUYHOTO
CeYeHHus U MaTepuaa.

CMelaHHOE COeIMHEHUE MTPOBOTHUKOB.

[Ipsimoe m3MepeHHe 3NMEKTPOIBIXKYIIEeH cuiibl. KOpoTkoe 3aMbplkaHWE TadbBaHHMYECKOTO JJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCHMOCTh CONPOTHBIIEHHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3ITEKTPOIUTOB.

HckpoBoli paspsii 1 IpOBOAUMMOCTE BO31yXa.

OAHOCTOPOHHSS POBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

N3ydeHne cMemanHOro COeTUHEHNS PE3UCTOPOB.

M3mepenne 3IeKTPOIBIKYIIECH CHITBI NICTOYHHUKA TOKA U €T'0 BHYTPEHHETO CONMPOTHBIICHUS.

HaGmonenue snektponusa.

Me:xnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kjlacce OCYIIECTBISAETCS ¢ YUETOM COJEPIKATEIBHBIX
MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTHUKH, OMOJIOTUN, XUMUH, Teorpaduu U TEXHOJIOTHU.

Meosicnpeomemuvie nonsimus, CBI3aHHBIE C N3yYSHHEM METOJIOB HAYYHOTO MTO3HAHHUS: SIBIICHUE, HAYYHBIH
¢axT, Tunores3a, pU3NUECcKask BEIIMYNHA, 3aKOH, TEOPHs, HAOIO/IEHUE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, MOJIEIb,
V3MEpeHHe.

Mamemamuka. pellieHUe CUCTEMbI ypaBHEHUH, NuHelHas QyHKuus, mapadoina, runepooia, ux rpapuku
M CBOWCTBAa, TPUIOHOMETpUUYECKHWE (YHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'CHC, OCHOBHOE
TPUTOHOMETPHIECKOE TOKIECTBO, BEKTOPHI M MX MIPOSKIIMHA Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonozusa: mexaHwuyeckoe MIBIDKEHUE B KUBOW mpupoxae, Muddys3us, OCMOC, TEILUIOOOMEH >KHBBIX
OpPraHU3MOB (BUJIBI TEIUIONEPEIauH, TSIJIOBOS PABHOBECHE), SICKTPUICCKUE SBJICHUSI B XKUBOU MTPHUPO/IE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBa, MOJSpPHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH W Ta30B, DSJEKTPUYECKHUE CBOICTBA METAJIOB,
AIEKTPOIUTHIECKAS TUCCOLUAINS, TallbBAHUKA.

T'eoepagpua: BnaxxHOCTH BO3yXa, BETPHI, 6ApOMETP, TEPMOMETP.

Texuonozus: mpeobpazoBaHHME IBWKEHWH C HCMOJIB30BAaHHEM MEXAaHHM3MOB, YUYET TPEHHS B TEXHUKE,
MOMIIUITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAHCHUS HMITYyJIbCa B TEXHHUKE (pakera, BOJAOMET U JpyTHE),
JIBUTATEIh BHYTPEHHETO CrOpaHus, MMapoBas TypOWHA, OBITOBON XOJIOMWIBHHK, KOHIWIIMOHED, TEXHOJOTHH
MOJlydeHUs] COBPEMEHHBIX MaTepualoB, B TOM 4YHCIE HAHOMAaTepuajioB, W HAaHOTEXHOJOTHH,



QJICKTPOCTAaTUYCCKAaA 3alura, 3a3C€MJICHUC SHCKTpOHpI/I60p0B, KCEPOKC, CprfIHLIIZ IIPUHTEP,
SJICKTPOHAIrpCBAaTCIILHBIC HpI/I60pI>I, SJICKTPOOCBCTUTCIILHBIC HpI/I60pI>I, raJJbBaHHKa.

11 KJIACC
Pa3znen 4. DnekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumMHAaA UHOYKUUA

IToctosanHble MarHuThl. B3anMoielicTBHE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnoJie. BekTop MarHuTHOM
vHAYKUuY. [IpuHOWI Cynepno3uuuy MarHUTHBIX MoJield. JIMHWKM MarHuTHOW WHAyKUMHA. KapTuHa nuHUN
MAarHUTHOW MHIIYKIIWHU MOJIS TOCTOSHHBIX MarHUTOB.

MarsuTHoe moyie MPOBOJHUKA € TOKOM. KapThHa JMHUN MHAYKIMM MAarHUTHOTO MO JAJMHHOTO
MPsIMOTO TIPOBOJHWKA W 3aMKHYTOTO KOJBIIEBOIO TIPOBOJHHUKA, KaTYmKH C TokoM. OmbeIT DOpcrena.
B3aumopeiicTBiEe TpOBOAHUKOB C TOKOM.

Cuna Amrepa, €€ MOy b U HallpaBICHUE.

Cuna Jlopenta, e€ Mmoayns u HarpaBiieHue. [[BrkeHne 3apsHKeHHON YaCTHIIBI B OJHOPOIHOM MarHUTHOM
rroste. Pabota cuier Jlopentia.

SBneHue 3MeKTpOMarHUTHON MHAYKIHH. [[0TOK BEeKTOpa MAarHUTHON HHAYKIIMU. DJIEKTPOABIDKYIIAs
CuJia MHAYKLIWU. 3aKOH 3JEKTPOMArHUTHON HHIyKUuu Papaes.

BuxpeBoe snexktpuueckoe moisie. DJIEKTPOJABHXKYILAs CUla HHAYKUUU B MPOBOJHHKE, JBHKYIIEMCS
MOCTYMATEIHLHO B OJJHOPOTHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTE. SIBIEHUE CAMOMHAYKIHUN. DIEKTPOIBUKYILAS CUIIa CAMOUHIYKLIUU.

DHeprusi MAarHUTHOTO TOJIS KaTYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA U MPAKTUYECKOE MNPHUMEHEHHUE: IOCTOSHHBIE MArHHUTHI, SJIEKTPOMArHHTHI,
3JEKTPOJBUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX YaCTUL, THAYKLIMOHHAS [1E€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO ITy4YKa MArHUTHBIM TOJIEM.

JIyHUY MHAYKIIMA MarHUTHOTO TIOJIS.

B3anMopeiicTBUE IBYX IPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HelicrBue cuibl JIopeH1ia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHue MeKTPOMArHUTHON MHIYKITHH.

[IpaBuno Jlenua.

3aBUCHUMOCTB 3JIEKTPOABIKYIIEH CUIIBI MHIIYKLIKUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O IIOTOKA.

SIBiieHrE CaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

N3yueHnue MarHuTHOTO MOJISL KATYLIKHA C TOKOM.

HccnenoBanwne MeHCTBUS MTOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanwe sBICHUSI SJICKTPOMArHUTHOW HHTYKITHH.

Paszpnen 5. KosieOanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle KoaeoOanus

KonebarenbHas cucrema. CBOOOHBIE MEXaHUUECKUE KoJjicOanus. ["apMoHuueckue konedanus. [lepuos,
gacrora, amIiutyga u (asza kosneOanuid. llpyKuMHHBIA MasTHUK. MaTeMaTHUECKUH MasTHUK. YpaBHEHHUE
rapMOHHYECKUX KoseOaHmii. [IpeBpalieHne 3Hepruu npu rapMOHUIECKUX KOJICOaHUSX.

KonebartenbHbiii kOHTYp. CBOOOJHBIEC 3JIEKTPOMArHUTHBIC KOJCOAHUS B HJICAIBHOM KOJeOaTeIbHOM
KOHTYype. AHAJIOTUSI MEXKTy MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KosieOanusimMu. Gopmyna Tomcona. 3akoH
COXPaHEHUS SJHEPTUH B HJICATHHOM KOJIe0aTeIbHOM KOHTYPE.

[Ipencrasnenne o 3aryxarommx KojeOaHWsIX. BuIHYXICHHBIE MeXaHWUecKuwe Kojebanws. Pe3oHaHc.
BriHyXI€HHBIE 2IeKTPOMarHUTHBIE KOJIeOaHusI.

[Tepemennsiit Tok. CuHYCOMAANBHBINA TEPEeMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JIEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSDKCHHUS.

Tpancdopmatop. [Ipous3BoacTBo, mepenada W MOTPeOICHUE IIEKTPUUECKONH SHEPTHU. DKOJIOTHYECKHE
PUCKH TpU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCIONB30BaHUSI AJIEKTPOIHEPTUU B IMOBCEIHEBHOM
KU3HHU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: JJIIEKTPUYECKUH 3BOHOK, T'E€HEepaTop
MEPEMEHHOTO TOKA, TUHUH JJIEKTpoIIepeiad.

Lemoncmpayuu



Hccnenoanne napaMeTpoB KoJieOaTEeIbHON CHCTEMBI (MPYKUHHBIN WK MAaTEMaTUICCKHIA MAsSTHHK ).

HaGmonenue 3atyxaromux KoixeOaHHi.

HccnenoBanre CBOMCTB BhIHYKICHHBIX KOJICOaHUH.

Hab6monenue pe3onanca.

CB00OOIHBIE 3JIEKTPOMAarHUTHBIEC KOJICOaHMSL.

OcmmiorpaMMbl  (3aBUCHMOCTH  CHIIBI TOKAa M HANPsDKEHHS OT BPEMEHH) IS AJIEKTPOMAarHUTHBIX
KoJIeOaHMiA.

Pe3onanc npu nocnenoBaTenbHOM COEAMHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUU JIEKTPOTIIEPEAUH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomol

HccnenoBanre 3aBUCHMOCTH MEPUO/Ia MANBIX KoJieOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl Tpy3a.

HccnenoBanne nepeMeHHOro TOKa B LEMH U3 MOCIEA0BATENIEHO COENNHEHHBIX KOHAEHCATOpa, KaTyIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbIE 60JIHbL

MexaHndeckue BOJIHBI, ycloBHs pactpocTpaHeHus. Ilepuon. CkopocTh pacnlpocTpaHEeHUs U JUIMHA
BoutHEL. [lonepeunbie u pogobHBIE BOTHBL. MHTEepdepeHtus n Audpakuns MEXaHUIeCKUX BOJTH.

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

ONeKTpOMarHuTHbIE BOJIHBI. YCJIOBHS M3JIyUYEHHUS JJIEKTPOMAarHUTHHIX BOJH. B3aumHass opueHTanus
BekTopoB E, B, V B anekTpoMaruuTHO# BostHe. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, TPEIOMIICHUE,
noJsIpu3anyst, Judpakuus, naTepdepeHius. CKoOpocTh AEKTPOMAarHUTHBIX BOJTH.

[Ikana 37eKTpOMarHUTHBIX BOJIH. [[pUMEHEHHE JICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHMOBI paiuoCBs3U U TeeBUAeHUA. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKaroUIe cpepl.

TexHuueckue yCcTponCcTBa U MPAKTUYECKOE NPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPa3BYKOBas
JIMAarHOCTHKA B TEXHUKE M MEIUIINHE, pajap, paAnoONpHEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Jemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEeHNE MTOTIEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmomieecst TeJio Kak HCTOYHUK 3BYKA.

Habmonenue oTpaxeHns U NpeIoMICHUS MEXaHUYECKUX BOJIH.

Hab6monenune natepdepernny u mudpakiiuy MEXaHHIECKUX BOJIH.

3BYKOBOH pe30HaHC.

HaGutoieHue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUIUTYION U 4aCTOTOH KoJieOaHuH.

UccnenoBanuve CBOICTB  AIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE, MPEJIOMIICHUE, MOJspU3alus,
mudpakys, HTephEpeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonuHeliHOe pacnpocTpaHeHUE CBETa B OJHOPOAHOU cpeje. Jlyu cBera.
ToueuHbI HCTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakeHHiA B IITIOCKOM 3€pKaJie.

[Ipemomnenue cBeta. 3aKOHBI MPENTOMIIEHUSI CBeTa. AOCOMIOTHBINA TMoKa3aTens mpenomieHus. [lomHoe
BHYTpEHHEE oTpakeHue. [IpenenpHbIi yroia NoJHOro BHYTPEHHETO OTPaXKEHUS.

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

Cobupatomme u paccemBaromye JWH3bL. ToHKas juH3a. POKYCHOE PACCTOSHWE M ONTHYECKas CHiia
TOHKOW uH3BL. [locTpoenune n3o0paxeHuii B COOMPAOININX U PACCEUBAIONINX JIMH3aX. DOpMyIia TOHKOM JIMH3BL.
YBenuueHue, 1aBaeMoe JIUH30M.

IIpenens NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BommoBass omruka. HWaTepdepenius cBera. KorepeHTHBIE HWCTOYHUKH. YCIIOBHS HAOMIOIACHUS
MaKCHUMyMOB U MUHIMYMOB B HHTep(EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxmus ceera. dudpakimonnas pemérka. YciIoBUe HAONIOJCHUS TJABHBIX MaKCHMyMOB TpPH
MaICHU MOHOXPOMATHYECKOTO CBeTa Ha JU(DPAKIIMOHHYIO PEIIETKY.

[Monsipuzanus ceera.

TexHUYeCKHe YCTPOHCTBA W TMPAKTUYCCKOE IMPUMEHEHUE: OYKH, JIyma, (oToanmapar, MPOCSKIIMOHHBIN
amnmapaT, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIIHOHHAS PEMIETKa, TOISPOHI.

Jemoncmpayuu

[IpsamonuHeliHOE pacipocTpaHeHUE, OTPasKeHHE U MpeomMiieHHe cBeTa. ONTHUECKHE MPUOOPEI.

ITonHoe BHyTpeHHee oTpaxkeHue. Mojenb CBETOBOIA.

HccenenoBanre cBOWCTB H300paKCHUN B JTMH3AX.

Monenu MUKpPOCKOIIa, TENECKOIa.

HaGmonenue natepdepeHnuu crera.

HaGmonenue qudpakiiim cBeTa.



HaGmonenue qucnepcun ceera.

[Tony4yenue cexTpa ¢ MOMOILIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBIO TU(PAKITHOHHON PEIIETKH.
Habmonenne monmspusaiyu cBeTa.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi
N3mepenne mokazaTens MpeToMIIeHHS CTEKIa.
HccenenoBanre cBOWCTB H300paKCHUH B TMH3AX.
Habnronenue aucnepcun ceera.

Pa3znen 6. OcHOBBI clieNMAJIbHON TEOPHUH OTHOCHTEILHOCTH

I'paHuubl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynaTel — crenuansbHOM — TEOpUH
OTHOCUTEIBHOCTU: HMHBAPUAHTHOCTH MOMAYJIS CKOPOCTHM CBE€Ta B BaKyyMme, MNPUHIUI OTHOCUTEIHHOCTHU
OUHIITeHHA.

OTHOCUTENFHOCTH OTHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHH 1 COKPAIIEHUE JITHHEI.

DHeprus U UMITYJIEC PEISITUBACTCKOMN YaCTHIIB.

CBsI3b Macchl ¢ SHEPTHel U UMITYJIbCOM PEISITUBUCTCKOM YacTHIIbI. DHEPTHs MOKOSI.

Paszpnen 7. KBanroBasi puszuka
Tema 1. Inemenmuvl K6AHMOBOU ONMUKU
®otonsl. Dopmyna [1nanka cBs3u HEprun (OTOHA C €r0 YACTOTON. JHEPTrHs U UMITYJIbC (POTOHA.
OtxkpeiTie U uccnenoBanmne Gorodddexra. Ombiter A. I'. Croneroa. 3akoHs GoTodddekra. YpaBHeHne
Ounmrerina s poroddderra. «KpacHas rpanumay dhorodddexra.
Harnenue ceera. Onbithl [1. H. JIeGenena.
XHUMHUECKOE ACHCTBUE CBETA.
TexHuueckue ycTpoiicTBa M MNpPAaKTUYECKOE INPHMEHEHHe: (OTOUIEMEHT, (POTOAATUMK, COIHEUHAS
Oarapesi, CBETOTO/T.
Lemoncmpayuu
®oro3dexT Ha ycTaHOBKE ¢ TUHKOBOW TUIACTHHOM.
HUccnenoanne 3akoHOB BHENTHeTo (hoTodddexra.
Ceeroauon.
ConHeuHast Garapesl.
Tema 2. Cmpoenue amoma
Mouenb aroma Tomcona. OmnbiThl Pesepdopna nmo paccesHuto o -uactuil. [lnaHnerapHas Mojeiab aTroma.
[Mocrynarer bopa. Uznydyenue u mormomieHue (HOTOHOB MPH TMEPEXo/ie aromMa C OJHOTO YPOBHSI SHEPrHU Ha
npyroil. Bunel ciektpoB. CekTp ypOBHEHN SHEPTUHU aTOMa BOAOPOAA.
Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyasipHO-BOIHOBOM Ayaiu3M.
CrioHTaHHOE 1 BBIHYKJIEHHOE H3JTy4eHHUE.
TexHuueckue ycTpoiicTBa M NMPakTHYECKOEe NMPUMEHEHUE: CIIEKTPaJIbHbBIM aHaIU3 (CIEKTPOCKOM), Jiazep,
KBaHTOBBIA KOMIIBIOTED.
Lemoncmpayuu
Mopens onsita Pesepdopna.
Onpenenenne IIMHBI BOJIHBI JIa3epa.
Habmonenne muHeHYaThIX CIIEKTPOB W3TYUCHHMS.
Jlazep.
Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi
Habnronenue nuneituaToro crekrpa.
Tema 3. Amomnoe sopo
OKCNEpUMEHTBHI, JTOKA3bIBAIOIIME CIOKHOCTH CTPOEHHUs snpa. OTKpBITHE PaJMOAKTHUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocTaBa paguoakTHBHOro wu3imydeHus. CBoiictBa anbda-, Oera-, ramma-
n3ny4yeHus. BnusHue paanoakTHBHOCTH Ha KUBBIE OPTaHNU3MBI.

OTkpeITHE TIPOTOHA W HeWTpoHa. Hykmomnas momens sapa [eiizenOepra—MBanenko. 3apsm siapa.
MaccoBoe uucio supa. U30Torsl.

Anbda-pacnan. DNeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnai. 'amma-u3iyueHne. 3aKkoH pagdoaKTUBHOTO
pacnaza.

DOHeprus cBsA3M HyKJIOHOB B sape. SAnepusie cuibl. Jlegext macch siapa.

SAnepusble peakunu. Jlenenue u cuHTE3 sA€Ep.

Snepuprit  peaktop. TepmosimepHblid cuHTE3. [IpoOieMBI W TEPCIIEKTHBBI SICPHOW DHEPTETHKH.
OKOJIOTHYECKUE aCIIEKThI AIEPHOM SHEPIeTUKY.

OnemeHTapHbIe YacTULBI. OTKPBITHE TO3UTPOHA.



MeToabl HaOIIOAEHHS U PETUCTPALMY 3JIEMEHTAPHBIX YaCTHII.

OyHnamMeHTaIbHbIE B3aUMOIEHCTBYS. EAMHCTBO u3HuecKol KapTHHBI MUDA.

TexHuueckue yCTpoHMCTBa M MpPaKTUYECKOE IPUMEHEHME: I03UMETp, Kamepa BuibcoHa, saepHBII
peakTop, aToMHas 6oM0a.

Jemoncmpayuu

Cu€TunK NOHM3UPYIOINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomuol

HUccnenoBanre TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKHU

Ortamnsl pa3BUTHs acTpoHOMHH. IpHKIagHOe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUHU.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3bI, IIaHEThI, UX BUAUMOE IBHKCHUE.

ConHeyHas cucrema.

Comame. ConneuHass akTHBHOCTh. Mcrounwk »sHeprum ConHila W 3BE3M. 3BE3NBI, MX OCHOBHBIC
XapakTepucTuKu. JlparpaMma «CHEKTPalbHBIA KJIACC — CBETUMOCTB». 3BE3/bI ITIABHOW IOCIIEA0BATEIbHOCTH.
3aBHUCHUMOCTh «Macca — CBETUMOCTBY JUIsl 3BE37] TJIABHOM IMOCJIEOBATEIBPHOCTH. BHyTpeHHEEe CTpoeHUE 3BE3L.
CoBpeMeHHbBIE IPEACTABICHUS O IPOUCXOXKACHUHN U 3Bomonny CoHLA 1 3BE31. DTaIbl )KU3HH 3BE3 .

Mnineunsiii [IyTe — Hama I'anaktuka. ITonoxxenue u nuxenue ConHua B [Mamaktuke. THIBI TallakTHK.
Pannoranaxktuxu u kBazapel. UEpHbIE IBIPHI B iAPax rajlakTHK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa06:a. Pazoeranne ranaktuk. Teopus Bonbiioro B3peiBa.
PenukroBoe uznyuyeHue.

Macmrrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménneie mpo0ieMbl aCTPOHOMUMU.

Yuyenuueckue nabnooenus

HaGnronenust HEBOOPY)XEHHBIM TIJ1a30M C HCIIOJIb30BAHHMEM KOMIBIOTEPHBIX HNPWIOKEHUH IS
OIIpeNeNicHUs TIOJIOKEHHUsT HEOEeCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJYIIAPHS U SIPKUE 3BE3MBI.

Ha6monenus B teneckon Jlynsl, mnaner, Mieunoro [lyTu.

Oo6o0maromee NOBTOpeHUE

Pone ¢usuku u acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH, COIUALHON M 3THYeCKOi cdepax
JEeSITENIbHOCTH YeJIOBEKa, PoJib U MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHOI HayYHOM KapTWHE MHUPA, POJb
¢usnyueckoil Teopuu B (HOPMHPOBAHMH TPEACTaBICHHH O (UIUUECKONW KapTHHE MHpa, MecTo (U3NYECKOU
KapTHUHBI MUpa B 00IIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

MexnpeaMeTHble CBSI3U

Uzyuenne kypca ¢usuku 06a30Boro ypoBHs B 11 kiacce ocymiecTBIsIeTCsl ¢ YYETOM COAEpKaTeIbHBIX
MCKIIPEAMETHBIX CBsI3El C KypCaMu MaTEMAaTUKHU, 6I/IOJ'IOFI/II/I, XUMHH, reorpadnzm U TEXHOJIOTHH.

Meowcnpeomemmuvie nonsamus, CBI3aHHbIE C U3yYEHHEM METOJIOB HAYYHOTO MTO3HAHMS: SIBICHNE, HAYYHbII
¢axT, runoresa, puNUecKas BEJIMUMHA, 3aKOH, TEOpHs, HAOJIIOIEHHE, SKCIIEPUMEHT, MOJCIHUPOBaHUE, MOJIEIb,
V3MEpeHHe.

Mamemamuka: pelieHHe CHCTEMBI ypaBHEHWH, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIUN HA OCH KOOPJAMHAT,
CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApPHbIX (YHKUMH, MNPU3HAKH 1OJ00US TpPEYroNbHUKOB,
OMpeIe/ICHHE TUIOIIAIN IIOCKUX (GUTYp U 00bEMa Tell.

bBuonozus: snexTpuueckue sIBICHUS B XKUBOH NpUpOJe, KonedaTesbHbIe OBIKEHHS B )KMBOH HpPHUpOIE,
ONTUYECKUE SBJICHUS B JKUBOW MPHUPOJIE, IEHCTBUE paiallui Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KpHCTAJUIMYecKass CTPYKTypa TBEPIABIX TeJN, MEXaHH3MBI
00pa3oBaHUsl KPUCTAIUTMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghusa: marHUTHBIE MOJNIIOCA 3E€MIIM, 3aJI€KH MAarHUTHBIX py[, POTOCHEMKA 3€MHOM MOBEPXHOCTH,
MIPEACKA3aHNUE 3EMIIETPSICEHUI.

Texnonoeusa: TUHAM 3JEKTpOIepeaad, TeHEpaTop MEPEMEHHOTO TOKa, 3JEKTPOABUraTellb, WHAYKIIMOHHAS
nedb, panap, paguonpuéMHHK, TENeBH30p, aHTeHHa, TenedoH, CBY-meub, NPOEKIMOHHBIN ammapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHas1 OaTapesl.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mnpeamera «®Pu3uka» Ha YpOBHE cpeAaHero obmiero obOpa3oBanHusi (0a30BBIT
YPOBEHbB) IOJDKHO OOECIICUUTh OCTHIKCHHE CIICIYIOMNX JIMYHOCTHBIX, METANPEAMETHBIX M IPEAMETHBIX
00pa3oBaTeIbHBIX Pe3yIbTATOB.



JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS Y4eOHOro mpeamera «Pu3nka» JOJKHBI OTpakaThb FOTOBHOCTH U
CIOCOOHOCTh  OOYYarOLIMXCSl PYKOBOJCTBOBATbCA C(OPMUPOBAHHOW BHYTPEHHEH TO3MLMEH JIMYHOCTH,
CHUCTEMOH  LIEHHOCTHBIX OpHCHTAIM{, [O3UTUBHBIX BHYTPEHHHUX YyOEKICHHH, COOTBETCTBYIOIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIECTBa, PaCIIMPEHUE KU3HEHHOTO OMBITA U OIBITA JIESTEIBHOCTH B
IpoIIecCe peaar3aliy OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIILHON AEATEIbHOCTH, B TOM YHCJIE B YACTH!

1) rpakmaHCcKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTb TPAKIAHCKON MO3UIMK 00YYarolerocss Kak aKTHBHOIO M OTBETCTBEHHOTO 4iIeHa
POCCHICKOTO O0IIECTBA;

IIPUHATHE TPAAULHOHHBIX O0IEYET0BCUECKUX TYMAHUCTUYECKUX U IEMOKPAaTUIECKUX LIEHHOCTEI];

TOTOBHOCTh BECTH COBMECTHYIO ICSTENbHOCTh B MHTEpEcax TPayKAaHCKOIO OOINECTBa, y4acTBOBATH B
caMoyIpaBJIeHUHU B 00pa3oBaTeIbHOI OpraHu3aluu;

YMEHHE B3aHMMOJCHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBHM C UX (YHKIMAMH H
Ha3HAuUCHHEM;

FOTOBHOCTb K T'YMaHUTAaPHOW U BOJIOHTEPCKOM EATEIbHOCTH;

2)IaTPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPayKIAaHCKON MACHTHIHOCTH, TATPUOTH3MA;

LEHHOCTHOE OTHOIIEHHE K TOCY/apCTBEHHBIM CHMBOJIAM, TOCTHIKEHHSIM POCCUICKUX YUEHBIX B 00JIaCTH
(DU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

CIOCOOHOCTH OIICHUBATH CHTYallUI0 M IIPHUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTHPYSCh HA MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHCJIE€ B AEATEIIEHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOWYMBOTO OYIyILEro;

4)3cTeTN4eCKOro0 BOCIUTAHUA:

3CTETUUYECKOE OTHOLICHHWE K MHUPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHCYILETO (PHU3HMUECKON
HayKe;

5)TpynoBoro BocnuTaHMs:

WHTEpeC K Pa3NuuHbIM cepam npodeccHoHaTBbHOM JISSITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PH3UKOH 1
TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymymieil mpodeccuu M peaar30BBIBATE COOCTBEHHBIE
KH3HEHHBIE TIJIaHEI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PM3WKK Ha MPOTSHKEHUH
BCEH KH3HU,

6)3K0/10rMYEeCKOr0 BOCIMTAHUS:

c(OPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYyIbTYpPhI, OCO3HAaHHE TJO0ATBHOrO XapakTepa SKOJOTHYECKHX
po0iem;

IUTAaHUPOBAHUE W OCYIIECTBJICHHE JEHCTBUH B OKpYXKaloLled cpene Ha OCHOBE 3HAHMA Lejlel
YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIipeHne OIbITa IEATENbHOCTH SKOJIOTHIECKO HANpPaBIeHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUI 10
¢dusuke;

7)1IeHHOCTH HAYYHOT'0 MO3HAHMSI:

c(OPMHPOBAHHOCTb ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  Pa3BHTHS
($u3nUecKoil HayKu;

0CO3HAHUE LIEHHOCTH HAYYHOU JESITeTbHOCTH, TOTOBHOCTD B MPOLIECCE N3YUEHHS (PU3UKH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO NeSITENFHOCTh MHIANBUAYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBepPCcaJbHbIC yYeOHbIe AeliCTBHSA
Ba3oBble jioruyeckue 1ecTBUSA:
CaMOCTOSTENBbHO (POPMYIIMPOBATE U aKTyaJIH3UPOBATh TPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEAETATH LETIH EATENBHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUU UX TOCTHKEHHUS;
BBISBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHNS B PACCMATPHBACMBbIX (PU3NUECKHX SBICHHAX;
pa3pabatelBaTh IUIaH pELICHUS MpoOjgeMbl C Y4ETOM aHajiu3a MMEIOLIMXCA MAaTepUAIbHBIX U
HeMaTepUANIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHUBEI B I€ATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB IIEISAM, OLIEHUBATH PUCKH
MOCJIEICTBUIN 1EATEIBHOCTH;



KOOPAWHHUPOBATH M BBHINOJIHATH pabOTy B YCIOBHSAX pEalbHOrO, BUPTYaJbHOIO M KOMOMHUPOBAHHOTO
B3aMMOJCHCTBHUS;

pa3BUBaTh KPeaTUBHOE MbIIIUIEHHE IPU PEIIEHUH )KU3HEHHBIX IIpo0IIeM.

Ba3oBble ucciaenoBare/ibCKue 1eiCTBUSN:

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

BIaJeTh HaBBIKAMHM Y4YEOHO-MCCIIEIOBATENbCKOW M IPOEKTHOM [NEsITEeNbHOCTH B obmactu (pusukw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOAOB pEUIeHus 3afgad (U3UIECKOro
coJiepKaHusl, IPUMEHEHHUIO PAa3INYHBIX METOJ0B MTO3HAHMS;

BJIaJIeTh BUJAMH JCSTEIBHOCTH 10 MOJYYSHHIO HOBOTO 3HAHMUS, €T0 HHTEPIPETALUH, TPeoOPa30OBaHHIO U
IIPUMEHEHUIO B Pa3JIMYHBIX Y4eOHBIX CUTyalMsAX, B TOM 4YHCIIC IIPU CO3JAaHMM y4EOHBIX IPOEKTOB B 00IaCTH
¢bu3uKy;

BBISIBJISITh TPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3a/4ayy, BBUIBUraThb THIOTE3y €€
peleHNs, HaXOOUTh apryMEHThI Ul 10Ka3aTeNnbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU
peleHus;

AaHAJIM3MPOBATh IIOJIyYEHHBIE B XOJE pEIIeHHs 3aJadd pe3ylbTaThl, KPUTHYECKH OLEHUBAaTh HX
JOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON IEATEIBHOCTH, B TOM YHUCIE IPU
W3yYeHHUN (HU3UKY;

JlaBaTh OLCHKY HOBBIM CHTYaIUsIM, OLICHUBATH IPHOOPETEHHBIN OMBIT,

YMEThb IEPEHOCHUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00JIACTD JKU3HEAEATEIILHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00acTeill;

BBIABUTI'aTb HOBBIC UACH, ITPEAJIaraTb OPUTMHAJIbHBIC MMOAXO0Abl U PCIICHUSA

CTaBUTh NMPOOJIEMBI U 337a4H, AOIYCKAIOIIUE aJIbTEPHATUBHbIC PELICHUSI.

PaGora ¢ unpopmanueii:

BJIaACTh HAaBBIKAMU IMOJTYUCHHUA I/IH(I)OpMaHI/II/I (1)H3PI‘{€CKOFO COACPKaHUA U3 NCTOUYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIBHO OCYIIECTBISITh MOMCK, aHAIN3, CHCTEMATH3aLHUI0 U HHTEPIpETalnio HHPOPMALUHN Pa3THIHBIX
BUOB U (hOPM NPENCTABICHUS;

OLIEHMBATH JIOCTOBEPHOCTH HHPOPMAIIUH;

HCIIOJIBb30BaTh CPCACTBa I/IH(i)OpMaHI/IOHHBIX H KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peuicHnn
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3allMOHHBIX 3a1ad ¢ COOJIIOZEHHWEM TpeOOBaHUH SProOHOMUKH,
TEXHUKHU 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeskeH s, MPABOBBIX M ATUYECKUX HOPM, HOPM HWH(POPMALMOHHON
0e30IacHOCTH;

co3/1aBaTh TEKCTbl (PU3MYECKOTO COAEpKaHMA B PAa3NUUHBIX (opMarax ¢ ydy€ToM Ha3HAYECHUS
nHGOPMALIMH U 1IEJICBOI ayIMTOPUH, BEIONPast ONTUMANBHYIO (hOpMY IPEACTaBICHHUS U BU3YJIN3ALIH.

KoMMyHUKATHBHBIE YHHBEPCATbHbIE yUeOHbIE 1eliCTBHU:

OCYIIECTBIISITh OOIIEHHE Ha YpOKax (DU3HUKHU U BO BHEYPOUHOI J€ATEILHOCTH;

pacro3HaBaTh MPEINOCHUIKA KOHMINKTHBIX CUTYAIMi U CMSITYaTh KOH(IUKTHL,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PSHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh ¥ UCTIOJIB30BaTh MIPEUMYIIIECTBA KOMAHTHON U UHIUBHIyaIbHON PaboOThI;

BBIOMPATh TEMAaTHKy M METOIBI COBMECTHBIX ACHCTBHI ¢ Y4ETOM OOLIMX MHTEPECOB M BO3MOXHOCTEH
Ka)XXJIOr0 4JICHa KOJJICKTUBA;

NpuHUMAaTb LCJIN COBMECTHOM JACATCIIBHOCTH, OPraHU30BbBIBATH W KOOPJIUWHUPOBATH HeﬁCTBHH no eé
JTOCTHM)KEHHIO: COCTABIJISATh IUIAH JICHCTBHMW, paclpeieNsiTh PO ¢ Y4ETOM MHEHUH yYacTHHKOB, OOCYXIaTh
pEe3yJIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KAa4Y€CTBO CBOCI0 BKJIaJa MW KaXAOTO YYaCTHUKA KOMaHIbl B O6IIIPII>'I pe3yabTaT 10
pa3paboTaHHBIM KPUTEPHSIM;

npearath HOBBIE TPOEKTHI, OLICHWBATh MJEH C MO3WIMHA HOBH3HBI, OPUTHHAIBHOCTH, NMPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBIIATH MO3UTUBHOC CTPATETNUCCKOC TOBEACHHUC B PA3JIMYHBIX CUTYallUAX, IPOABIATE TBOPUYECTBO
¥ BOOOpaXKeHUE, ObITh HHUIIHATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yueOHbIe AeliCTBHSA
Camoopranuzanus:
CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO NESTEIBHOCTh B 00MacTH (DU3UKA U aCTPOHOMHUH,
BBISIBIISITH MTPOOJIEMBI, CTAaBUTH U (POPMYINPOBATH COOCTBEHHBIE 3a/1a4u;
CaMOCTOSITETTFHO COCTAaBJISITh TUIAH DPEUICHHWS PAcYETHBIX W KAYECTBEHHBIX 3a/1ad, IUIaH BBIIOJHEHUS
MPAKTUUECKOH pabOThI ¢ YYETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;
J1aBaTh OLIEHKY HOBBIM CUTYyallHsIM;



pacImpsaTh paMKH Y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHU;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE;

OTICHUBATH IIPHOOPETEHHEIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHHIO U TIPOSBICHHUIO 3PYIUINH B 007acTH (PU3MKHM, TTOCTOSHHO TOBHIIIATH
CBOW 00pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHATbHbIN UHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYalldsiM, BHOCHTH KOPPEKTHBHI B NEATEIHHOCTH, OLIEHUBATh COOTBETCTBHE
PE3yIBTATOB IEJISIM;

BIIQJICTh HaBBIKAMU TII03HABATCIILHOM pe(ekCMM KaKk OCO3HAHUS COBEPIIAEMBIX JCHCTBUUA H
MBICITUTENFHBIX TPOIECCOB, UX PE3yIHTATOB U OCHOBAHHIA;

KCIIOJIb30BaTh MPUEMBI pe(IICKCUU [Tl OIICHKH CUTYalluH, BHIOOPa BEPHOTO PEIICHYS,

YMETb OIICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;

MIPUHAMATH MOTUBBI U apTYMEHTHI APYTUX MIPH aHAIIN3E PE3YIbTATOB JICATEIHHOCTH;

MIPUHAMATE ce0s1, TOHUMas CBOM HEJIOCTATK! U IOCTOMHCTBA;

MPUHUMATH MOTUBBI U @PTYMEHTBI APYTUX MPY aHAIHU3E PE3yJIbTaTOB ACSITCIBHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

B mpomecce mocTmxeHWs] TUIHOCTHBIX PE3YIbTATOB OCBOGHHS MPOTPaMMBI MO (U3UKE IS YPOBHS
cpeanero obOmero oOpa3oBaHus y OOy4aroIIMXCS COBEPIIEHCTBYETCS OMOIMOHAIBHBIA  WHTEJUICKT,
Mpernonaralouyii ChOpMUPOBAHHOCTS!

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh IOHUMATHh CBOE O3MOIMOHAIBHOE COCTOSHUE, BHUJETH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHOH 3MOIIMOHAIBHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMPOBaHus, BKIIIOYAIOIIET0 CaMOKOHTpPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CIOCOOHOCTh AJAaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHSIM W TPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlUHM, BKJIIOYAMOIICH CTPEMJICHHE K JOCTHXKCHHUIO IIETH M YCIEXY, ONTHMH3M,
WHUIIMATUBHOCTh, YMECHHUE JICHCTBOBATh UCXOS M3 CBOMX BO3MOXKHOCTEIH;

OMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHWMATh 3MOIMOHAIBHOE COCTOSIHUE APYTHX, YUUTBIBATH €r0
MIPH OCYIIIECTBICHUH OOIICHHS, CIOCOOHOCTD K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTUMH JIFOJABMH,
3a00THTKCS, IPOSIBIIATH MHTEPEC U Pa3periaTh KOHPIUKTHIL.

HPEJIMETHBIE PE3YJIBTATDI

K xonmy obyuenus B 10 kJjacce npenMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE MOJKHBI OTpa)karTb
c(OPMHUPOBAHHOCTD Y OOYYAIOLINXCS] YMEHHIL:

JeMOHCTPHPOBaTh Ha NpUMepax pojb M MecTo (u3MKM B (OPMHPOBAHMM COBPEMEHHOM HaydHOU
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHONW TEXHUKHU U TEXHOJIOTHM, B IPAKTUYECKOHN NESITEILHOCTH JIFOJIEH;

YUUTBIBAaTh TPAaHULBl NPUMEHEHHS M3YYEHHbIX (U3MYeckux Mojesel: mMarepuajbHas TOdYKa,
WHepLHaJbHasg CUCTeMa OTCu€Ta, aOCONIOTHO TBEPIOE TENO, HJCANbHBIA Ta3, MOJENU CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIHN IIEKTPUIESCKUHN 3apsi1 IPU pelieHun HU3NIeCKUX 3ajay;

pacro3HaBaTh (Qu3nUecKue SBICHUS (NPOIECCH) W OOBSACHITH MX Ha OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJISIDHO-KHHETHYECKON TEOpHMHM CTPOEHMsI BELIECTBA M JJIEKTPOJAMHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBHKEHHE, CBOOOAHOE MajieHre Tell, JBIKEHNE 110 OKPYKHOCTH, WHEPIIHS,
B3anMoJieiicTBUe Tel, Tuddy3usi, OpOyHOBCKOE JBHKCHUE, CTPOCHHE KHUJKOCTEH W TBEPIBIX TEN, U3MEHEHUE
0o0bEéMa Ten Hpu HarpeBaHUM (OXJIAXKICHHWH), TEIUIOBOE PAaBHOBECHE, MCIAPEHUE, KOHACHCAlWs, IUIaBJICHHE,
KpUCTAJUIM3a1Us, KUIICHUE, BIIAXKHOCTh BO3/lyXa, IOBBILICHUE JABIEHUS a3a [IPU €ro HarpeBaHuU B 3aKPBITOM
cocyzie, CBA3b MEXIy IapaMeTpaMU COCTOSHHS Ta3a B M30IPOILEcCax, DJIEKTPU3ALMSA TeJl, B3aUMOIEHCTBHUE
3apsI0B;

ONMCHIBATh MEXAaHWYECKOE [BIDKCHHME, HCIONb3yd (u3ndYeckue BEJIMYMHBI KOOpAMHATA, IIyTh,
NEpPEMEICHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CHJId, HWMIYJIbC TeNa, KHHETHYECKas DHEPIHUd,
[OTEHIMANbHAS DJHEPrus, MEXaHudeckas paboTa, MEXaHWYeCKash MOILHOCTb; IPHU OIMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3NUECKUN CMBICI MCIIOJIB3YEMbIX BEIWYHMH, X 0003HAYECHUS U €IUHHILBI, HAXOIUTh (POPMYIIBL,
CBSI3BIBAIOLINE JaHHYIO (PU3HUECKYIO BEIMUMHY C IPYTUMH BETUIHHAMM;

ONUCHIBATh M3YYEHHBIC TEIUIOBbIE CBOWCTBA Te€J W TENJIOBBIE SIBJICHUSA, MCIHOJNb3Ysd (PU3NUYECKUE
BEJIMYUHBL: JABICHUE Ta3a, TEMIIEPATypa, CPEIHsI KHHETUUYECKAsl DHEPIUsl Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpeAHEKBaJpaTHYHAs CKOPOCTb MOJEKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHSS OHeprusi, pabora rasa,
K09(QUIMEHT TOJIE3HOTO JICHCTBHS TEIIIOBOTO ABUTATEINS; IIPU ONMHUCAHUN MPABHIBHO TPAKTOBATh (PHU3HUCCKUI
CMBICJI MCIIOJIb3YEMBIX BEJIMYMH, UX O003HAUEHMs U €IUHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILIUE JaHHYIO
(Gu3nYECKyI0 BEIMYHHY C JPYTUMHU BEIUYHHAM;



OINMCHIBATh M3YYEHHBIE JJIEKTPHYECKHE CBOWCTBA BEIISCTBA M DIIEKTPUYECKUE SBICHHS (TPOLIECCHI),
WCTIONB3YS (DM3MUYCCKUE BEIMYMHBL DJICKTPHUCCKUN 3apsj, SJCKTPUYECKOE II0JIe, HAIMPSHKEHHOCTH IIOJIA,
MOTEHIIHAN, PA3HOCTh MOTCHITUAIOB; ITPH ONMCAHUY TIPABUIBLHO TPAKTOBATh (GU3NUECKUN CMBICIT HCIOIb3YEMbIX
BEJIMYMH, X 0003HAYCHUS U SIVHUIIBI; YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3HMUSCKYIO BETHUYMHY C
JIPYTHMU BETMYUHAMU,

aHaM3UPOBATh (PU3UUECKUE TIPOIIECCHI U SBIICHUS, UCTIONb3Ys (PU3MUSCKUE 3aKOHBI U IPUHIIMITBL: 3aKOH
BcemupHoro Tsrotrenus, |, || m |1l 3akonsr HproTOHA, 3aKOH COXpaHEHHsS MEXaHMYECKOH DHEPruH, 3aKOH
COXPaHCHUS UMITYJIbCA, IPUHITUI CYTIEPIIO3UIIUU CUJI, TIPUHITUIT PABHOTIPABUS MHEPIMAIBLHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOSHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b CPEAHEH KWHETHYECKOH
SHEPTUU TEIJIOBOTO JBMKECHUS MOJICKYN ¢ aDCOTIOTHOW TeMIepaTypoid, EPBbI 3aKOH TEPMOIUHAMUKH, 3aKOH
COXpaHEHUS ANEKTPUIECKOro 3apsaa, 3akoH KymnoHa, mpu 3ToM pa3nuyarh CJIOBECHYIO (HOPMYIMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKCHUE U YCIOBUS (TPaHUIIbl, 00JacTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMIBI JICHCTBHS MAIIMH, MPHUOOPOB M TEXHUYECKUX YCTPOWCTB; PazinvaTh
YCIIOBHS MX 0€30MaCHOTO MCIOL30BAHUS B TOBCETHEBHOM YKHU3HU;

BBITIOJIHATH AKCIIEPUMEHTHI MO MCCICI0BaHUI0 (PU3MYECKHUX SIBJICHUH W MPOLECCOB C HCIOIb30BAaHHEM
MPSIMBIX W KOCBEHHBIX HM3MEpPEHWi, Mpu 3TOM (QOpPMYIHpOBATH MpoOIeMy/3aady W THIOTe3y Y4eOHOTrO
SKCIIEPUMEHTA, COOUpPATh YCTAHOBKY M3 TMPEATIONKEHHOTO 000pYI0BaHUs, MPOBOJUTE OMBIT U (HOPMYITHPOBATH
BBIBOJBI,

OCYIICCTBIATL TMPAMBIC W KOCBCHHBIC U3MCPCHUA (I)I/I3I/ILICCKI/IX BCJIMYMH, IPpHU I3TOM BI)IGI/IpaTI)
ONITUMAJIBHBIA CLIOCO0 M3MEPEHUS U UCTIONB30BATh U3BECTHBIC METO/IBI ONCHKH MOTPEITHOCTEH N3MEPEHHIA;

HCCJIICA0BATh 3aBUCUMOCTU MCKIY (I)I/I?:I/I‘ICCKI/IMI/I BCJIMUMHAMU C HUCIIOJIB30BAHHUEM NPAMBIX H3MCpCHHI>i,
IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (MKCHPOBaTh PE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3NUCCKUX
BEJIMYMH B BUJIE TAOIUII U rpa)MKOB, JAeTaTh BBIBOJBI M0 PE3yIbTaTaM HCCIICAOBAHHUS;

coOoaaTh mpaBuia OE30MacHOTO TpyJAa MpH TMPOBEACHWH WCCICIOBAHUI B paMKax y4eOHOTro
SKCIEPUMEHTA, Y4eOHO-UCCIEA0BATEIbCKON U MPOEKTHOM AEATENBHOCTH C HCIONBb30BAaHHEM H3MEPHTEIBHBIX
YCTPOWCTB U J1A0OPaTOPHOTO 000PYIOBAHUS;

pemaTh pacyéTHbIC 3a/1a4M C SBHO 33JJaHHOW (DPU3UYECKON MOJICNBIO, UCIONB3Ys (PU3HUECKUE 3aKOHBI U
MPpUHIUIIBI, HAa OCHOBE aHa/iM3a YCJIOBHA 3aJadu BLI6I/IpaTI) (1)I/I3I/I‘ICCKyIO MOACJIb, BBIICIATH (1)I/I3I/I'-IGCKI/IG
BEIMYMHBI U (HOpMYJIBI, HEOOXOMUMBIE AJsl €€ pEelIeHUs, MPOBOJAHMTH PAcuéThl U OIEHUBATH PEATLHOCTD
MOJYYCHHOT0 3HAUCHUS (PU3UUCCKOW BEITNIHUHBL;

pelaTh KauyeCTBEHHbBIC 3a/Ia4M: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUMBYIO IEMOYKY PACCYKACHU C
OIIOpO¥ Ha N3yUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHMS,

HCITIOJIb30BaTh MPH PEIICHUH YUYCOHBIX 337]au COBPEMEHHbIE HHPOPMAIHOHHBIC TEXHOJIIOTUH JIISI TIOMCKA,
CTPYKTYPHUPOBAHUS, WHTECPIPETANMU W TPEACTABICHUS Yyd4eOHOW U HAy4YHO-TIOMYNAPHOH WH(pOpMaIWy,
HOHy‘IeHHOﬁ 13 PA3JIMYHBIX UCTOYHUKOB, KDUTUYCCKU aHAJIM3UPOBATH MOJIYy4aCMYIO I/IH(I)OpMaIII/IIO;

MPUBOJIUTH IPHMEPHI BKIIAJa POCCHHCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUA 110 q)HSI/IKe B HOBCGI[HGBHOﬁ KHU3HU JIA o6ecnequI/m
0e30macHOCTH TpH OOpallleHnH ¢ MPUOOpaMH M TEXHHUYECKHMH YCTPOHUCTBAMU, JIJISI COXPAHEHUS 3JI0POBbS W
COOJIIOZICHUST HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPY’KaloOIIel cpele;

paboTaTh B TpyIIe C BBINOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBaTH pabOTy TPYIIIHI,
panroOHAJIBHO pacHpeacisaTh 00SI3aHHOCTH U IJIAaHUPOBAThL JACATCIIBHOCTh B HECTAHAAPTHBIX CHUTYyalUsX,
aJICKBaTHO OLIEHUBATh BKJIA]] KAXKIOTO U3 YYaCTHUKOB IPYIIIBI B PEUICHHE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenms B 11 KiIacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpPa)karTh
c(OPMHPOBAHHOCTh Y O0YYAOIIMXCS] YMEHUI:

JEMOHCTPHPOBaTh Ha TpUMepax pojb U MecTo (M3UKKM B (OPMHPOBAHMHM COBPEMEHHOW HaydHOU
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHWUKHM W TEXHOJIOTUH, B MPAKTHUUYECKON NEATEIBHOCTH ITHOJIEH,
HEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MHPA;

YYUTHIBATh TPAHMIIBI IPUMEHEHUS 3YUSHHBIX (U3MUYECKUX MOJICNICH: TOUSUHBIH IEKTPUUECKHUN 3apsi,
Jyd CBETa, TOYSYHBI HMCTOYHUK CBETa, sIEPHAs MOJEIbh aToMa, HYKJIOHHAas MOJENh aTOMHOTO spa IpH
pelIeHnr (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (hM3UYCCKHUE SBJICHUS (MIPOIIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB DJICKTPOIMHAMUKH
W KBaHTOBOM (DU3UKU: DIIEKTPUIECKAs MPOBOJAMMOCTD, TEINIOBOE, CBETOBOE, XUMHICCKOE, MATHUTHOE JICHCTBHSI
TOKa, B3aMOJICHCTBAE MAarHUTOB, AICKTPOMArHUTHAS WHITYKITHUS, JCHCTBHE MAarHUTHOTO ITOJISI Ha TIPOBOJHUK C
TOKOM W JBIKYIIMUCS 3apsj], dJICKTPOMArHUTHbIC KOJEOaHUs W BOJHBI, MPSMOJMHEHHOE paclpoCTpaHEeHUE
CBETa, OTpPaXCHHE, TpEIOMIICHHE, WHTep(EpeHIus, TUPpPaKIUs W TONSIpH3aIUs CBETa, JUCIIEPCUs CBETa,
(dotosnexrpuueckuii 3h ekt (hoTodPdeKT), CBETOBOS JaBICHNE, BOSHUKHOBEHUE JTHHEWYATOTO CIIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAS M UCKYCCTBCHHAS PaINOAKTUBHOCTH;



OIMCHIBATh M3YyYEHHBIC CBOWCTBA BEIIECTBA (IJIEKTPUUECKUE, MAarHUTHBIC, ONTUYECKUE, DIEKTPHUYECCKYIO
MPOBOJMMOCTD PA3lUYHBIX CpPEA) U DJICKTPOMAarHUTHBIC SIBJICHUS (TPOLIECCHI), HCMONB3YS (U3NUECKHUE
BEJIMYMHBL: JJIEKTPUYECKUN 3apsifl, CHJa TOKa, DJIEKTPUYECKOE HANPSDKEHHE, 3JIEKTPHUECKOE COIPOTHUBIICHHE,
Pa3HOCTh TOTEHIMANIOB, AJIEKTPOJBIKYIIAs CHiia, paboTa TOKa, WHAYKIHS MAarHUTHOTO TOJs, cuiia Amrepa,
cuna JlopeHna, HHAYKTUBHOCTD KAaTyIIKH, SHEPTHS JIEKTPUYECKOTO U MATHUTHOTO TOJICH, MEeprUoJl U 4acToTa
KojeOaHuil B KojeOaTenmbHOM KOHTYpE, 3apsii U CHjla TOKa B MPOIECCE TapMOHHYECKUX SIEKTPOMAarHUTHBIX
KoJjeOaHuii, (OKYCHOE pacCTOSHHE W ONTHYECKas CWjla JIMH3BI, MPH OIWCAHWH TPABHIBHO TPAKTOBATH
(pM3UYECKUIl CMBICIT UCMOJIB3YEMBIX BEJIIMYMH, WX OOO3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLINE JaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BETHIHMHAMM,

OIHMCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHUS U TPOIIECCHI, UCTIONB3Yys (hM3HUECKHE BEMIHHBI: CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH, AJTMHA BOJHBI M YacTOTa CBETA, SHEPTUs M UMIYJbC (pOTOHA, meproA moiypacnaia,
SHEPrus CBS3M ATOMHBIX sIEP, NPU ONUCAHWM TPAaBUIBHO TPAKTOBATh (YU3UYECKHIM CMBICT HCHOJIb3YyEMBIX
BEJIMYMH, WX 0003HAUYEHUS NEAMHULIB, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE NaHHYIO0 (PM3HUECKYIO BEITHUHHY C
OPYTHMHU BETMYNHAMH, BEIYUCIATH 3HaUeHHE (PU3NUECKON BEITHMINHBL;

aHaJM3UPOBATh (PU3NUECKUE TPOLECCH U SBJICHUS, UCTIONB3YS (QU3MUECKHE 3aKOHBI M MPUHLIUIIBI: 3aKOH
Owma, 3aKOHBI TTOCTIEOBATENIFHOTO U MapaJUIEFHOTO COSAMHEHUS POBOTHUKOB, 3akoH J[xoyns—JIeHna, 3aKoH
ANIEKTPOMATHUTHON HWHIYKIIMH, 3aKOH TIPSIMOJIMHEHHOTO PacIpOCTpaHEHUS CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHUE DUHINTEHHA IS OTOAPQEKTa, 3aKOH COXpAHCHUSI SHEPTUH, 3aKOH
COXpaHCHHUSI MMITYJIbCa, 3aKOH COXPaHEHHs DIIEKTPUYECKOTO 3apsjia, 3aKOH COXpaHEHHsS MacCOBOTO YHCIa,
moctynatel bopa, 3aKOH paJOakTHBHOTO pachajia, IPHU 3TOM pa3lindaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOEe BBIPAYKEHUE U YCIOBUS (TPaHUIbl, 00JIaCcTH) TPUMEHUMOCTH;

OIPEACTIATL HAIIPABJICHUE BCKTOPAa MHAYKIHWU MAarHUTHOI'O ITOJIA IMMPOBOAHHKA C TOKOM, CUJIbL AMHepa u
cuisl JIopeHna;

CTPOUTH U ONKCHIBATH N300paKEHNE, CO3/JaBaeMOe TNTOCKUM 3epKajioM, TOHKOH JTHH301;

BBIITOJIHATE SKCHCPUMECHTHI IO UCCIICAOBAHUIO (1)H31/I‘-ICCKI/IX SIBJICHUM U IMpoueccCCOB € UCIOJB30BAHUEM
OpSAMBIX M KOCBEHHBIX H3MEPEHUi: MpHu 3ToM (OpMYIHPOBaTH MpoOiIeMy/3afady M THIIOTE3y Y4EeOHOTO
AKCIIEPUMEHTA, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000PYAOBaHUS, IPOBOJUTH OIBIT U (POPMYIHPOBATH
BBIBOJIBI,

OCYIICCTBIATL TMPAMBIC W KOCBCHHBIC U3MCEPCHUA ¢)H3quc1<1/1x BCJIMYUH, IIpU OTOM BLI6I/IpaTB
ONTUMANTBHBIH CITIOCO0 M3MEPEHUS U UCTIOIh30BATh N3BECTHBIE METO/IbI OIIEHKH MOTPEITHOCTEN H3MEPEHHIA,

WCCIIeIOBATh 3aBUCHUMOCTH (U3NYECKUX BEJIMYMH C UCIOJIH30BAHMEM IPSMBIX H3MEPEHUH: MPH 3TOM
KOHCTPYHMPOBAaTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJIYYCHHON 3aBUCHMOCTH (DU3MUYECKUX BEJIMYUH B
BHJIE TaOIHIl ¥ TPa(HUKOB, AETaTh BEIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHNUS,

coOiroaTh mpaBwia O€30macHOro TpyJda IPH MPOBEACHWM KCCIENOBAaHHI B paMKax ydeOHOTo
9KCIIEPUMEHTA, Y4eOHO-HCCIIE0BATEILCKON U MPOEKTHOM JEATENbHOCTH C HCIONIB30BAaHUEM H3MEPHUTEIBHBIX
YCTPOKUCTB U 1ab0paTOpHOTO 000PYIOBAHNS;

pemiate pacy€THbIe 3a/1a4u C SBHO 33JaHHOW (DH3MUECKON MOJEIBIO, HCIIONB3Ys (PM3NYECKUE 3aKOHBI U
MPpUHIUIIBI, HA OCHOBE aHa/in3a YCJIOBHA 3aJadu BLI6I/IpaTI) (1)I/I3I/IT~I€CKYIO MOACIb, BBIICIATH (bI/ISI/I‘IeCKI/Ie
BEIMYMHBI U (HOpMYJBI, HEOOXOMUMBIC sl €€ pelIeHus], MPOBOAWTh pacyéThl W OIEHUBATH PEATHLHOCTD
MOJTyYEHHOTO 3HaYeHHSI (PH3MUECKOM BETUYHHBL,

peniaTh KauyeCTBEHHBIE 3a7[aui: BHICTPAUBATh JIOTHYECKH HETPOTUBOPEUYHBYIO IIETIOYKY PACCYXKIEHUH C
OHOpOfI Ha N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTU 1 Q)Hanecxne SIBJICHUSA,

WCIIOJIb30BaTh TIPU PEIICHUU yUEOHBIX 3a/1ay COBpeMEHHbIE HH()OPMAIMOHHBIC TEXHOJIOTHH JIJIS TIOUCKA,
CTPYKTYPUPOBAHHSI, WHTEPIIPETAllMd W TIPEACTaBICHHUS Y4YeOHOW W HAyYHO-TIOMYJSPHONW WH(pOpMAIIHH,
HOHy‘IeHHOﬁ M3 PA3JIMYHBIX UCTOYHUKOB, KPUTUYCCKU aHAJIM3UPOBATH IOJIYy4aCMYIO I/IH(i)OpMaIII/HO;

OOBSACHATH MPUHIMIIBI TEHCTBHS MAaIINH, MPHOOPOB M TEXHUYECKUX YCTPOWMCTB, Pa3IN4aTh yCIOBHS UX
0€301acHOr0 UCIIONIb30BAHUS B TIOBCEJHEBHOM KHU3HU;

MPUBOJIUTh TIPUMEPHI BKJIaJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(OU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIONB30BaTh TEOPETHYECKHE 3HaHWs 1O (U3UKE B TOBCEAHEBHOW KHM3HM [UIl OOecreyeHus
0e30macHOCTH MpH OOpalleHnH ¢ NMPUOOpaMHM M TEXHUYECKHMH YCTPOHCTBAaMH, AJISl COXPAHEHUS 3I0POBbS H
COOJIOIEHNST HOPM KOJIOTHYECKOTO IMTOBEACHUS B OKpPYIKaIoIIeH cpene;

paboTaTh B TpymIe C BBIIOJHEHHEM Pa3UYHBIX COIMAIBHBIX POJIeH, TIAaHUPOBaTh PabOTy TpPYMIIH,
paIMOHANBHO pacHpeeiaTh OO0S3aHHOCTH M IUTAHMPOBATH JICATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUSX,
aJIeKBaTHO OLIEHUBATh BKJIA]] KQKIOTO U3 YIaCTHUKOB IPYIIIBI B PELICHHE PacCMaTPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosnnyectBo 4yacos
Ne ni/m HaunmeHoBaHMe pa3je/ioB U TeM B K i DJIeKTpOHHbIe (LM (POBbIE)
HTPOJILHBI aKTHYecK
NPOrpaMMmblI cero OHTPOI ¢ p ec o0pa3oBaTe/bHbIE PecypChI
padoThI ue padboThbl

Pasznea 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

duzuka n MCTOABI HAYYHOT'O

11 2 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
MTO3HAHUS
Uroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunemaruka 5 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka 7 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 18

Pasnea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-
' KMHETUYECKOU Teopuun

3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72

9 1 bu6nunoteka LIOK https://m.edsoo.ru/7f41bf72

AI‘peFaTHBIe COCTOSAAHHA BCIICCTBA.

3.3 5 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
@da3oBbIE IEPEXOBI
Hroro no pazueny 24
Pa3znen 4.9JIEKTPOJIUHAMUKA
4.1 DNIEeKTpOCTaTUKA 10 1 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72
4.2 HOCTOAHHEII DIICKTPHHICCKHH TOK. 12 1 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41bf72
Toxn B pa3IMuHbIX cpenax
Uroro no pazueny 22
O6o01maromiee MTOBTOPEHHE 2 1
OBIIEE KOJIMYECTBO YACOB I1O 68 4 4
I[TPOTPAMME
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11 KITACC

Ne i/

HaunmenoBanmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

MpoOrpaMmblI Beero :)C;);{:le)(:nbnme gg:g:::em" o0pa3oBaTejIbHbIe PecypChl
Paznen 1.9JIEKTPOIUHAMUKA
1.1 MaruuTroe nose. 1eKTpoMarHuTHas 11 1 3 Bu6moreka [JOK https:/m.edsoo.ru/7f41c97c
VHTYKLUS
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaumueckHe 1 S1CKTPOMArHHTHEIE 9 1 bubnuoreka IIOK https://m.edsoo.ru/7f41c97c
KOJIeOaHus
2.2 Eﬁi’i‘jﬂqecme 1 SNICKTPOMATHHITHBIC 5 1 Bu6miorexa 1{OK https://m.eds00.ru/7f41c97c
2.3 Onrtuka 10 3 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 24

Pazgen 3.0CHOBBI CIEIIMAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

OcHOBBI ciElIMANIbHOM Teopun

3.1 4 1 bu6nunoteka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIBHOCTH
Wroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW OMTUKHU 6 bubmoreka [{OK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bu6muoteka LIOK https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE AP0 5 bubnmnorexa LHOK https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 15
Paznen 5.3JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKU
5.1 DICMEHTEL aCTPOHOMHH 1 7 1 bubmuoreka L{OK https://m.edsoo.ru/7f41c97¢
acTpodU3UKHI
Wroro no pazneny 7
Pa3nen 6.0BOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0marotiee MOBTOPEHUE 4 1 but6mmoreka [{OK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 7
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ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Ne KosmyecTBo yacoB
n/ Tema ypoka Beero Kontpoan  IIpakruu JJIeKTPOHHBbIE HU(POBHIE
n bHBIE ecKHue o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoThI
1 Pu3ka — Hayka o npupoje. Hayumbie MeTozp! 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c32e2
[IO3HAHUS OKPY’KAIOILEro Mupa
Poab 1 mecTo pusuku B hopMupoBaHun
2 COBPEMEHHOM Hay4yHOU KapTUHBI MUpa, B 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOH JIeATEIILHOCTH JIFOIeH
Mexanunueckoe ABrxeHue. OTHOCUTEIbHOCTb
3 MeXaHMUYecKoro aBrxeHus. llepemenienue, 1 bubnuoreka LIOK https://m.edsoo.ru/ff0c3508
CKOpOCTh, YCKOPEHHE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c3620
5 PaBHOYCcKOpEHHOE IPSIMOJIMHENHOE IBUKEHUE 1 bubnuoreka [IOK https://m.edsoo.ru/ff0c372e
6 Crobonoe nanenue. Yekopenne csoboanoro 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c39cc
naJIeHUst
7 KpHBOHHHeHHf)e ABIDKEHHC. JIBHOKCHHE 1 bubmuoreka [TOK https://m.edsoo.ru/ffOc3ada
MaTepHATLHON TOYKH 110 OKPYKHOCTH
[Tpuntun otHOCHTENBHOCTH [ ammes.
8 NuepuumaneHbie cucTeMsbl 0TcueTa. I1epBbIi 3aKOH 1 bub6nuoreka LIOK https://m.edsoo.ru/ffOc3be8
Herorona
9 MaccavTena. Cuna. Tpurin CYHCPHOIMIUIH CLL. 1 bubmuoreka [{OK https://m.edsoo.ru/ffOc3be8
Bropoii 3akoH HploTOHa 111 MaTepuaIbHOM TOUKH
10 Tperuii 3akoH HproToHA /U1 MaTepUaIbHBIX TOYEK 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c3be8
11~ JAKOH BCEMUPHOTO TATOTCHHUA, (Ut TOKECTH, 1 Bu6miorexa IIOK https:/m.edsoo.ru/ff0c3d00
IlepBast kocMHu4ecKast CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bub6numoreka LIOK https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 COTIPOTHUBIIEHUS NPU JBUXKEHUHU TeNa B AKUAKOCTU 1 bubnnoreka [{OK https://m.edsoo.ru/ffOc3f76
WM Ta3e
14 HocrynaressHoe i BpalaTENLHOE ABIKCHAC 1 bubmmoreka [IOK https://m.edsoo.ru/ffOc41a6

abcomoTHO TBEpAOTO Tena. MomeHT cuiibl. [leuo
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CUJIBbI. Y CIIOBHUSI PAaBHOBECHUS TBEPAOIrO TeENa

15

16

17

NMinynsc MmaTepualbHON TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MITynbe cuibl. 3aKOH
COXpaHEHUs UMITyJIbCa. PeakTUBHOE IBUIKEHHE

Pabora u MmoutHOCTH cuitbl. Kunetuueckasi sHeprust
MaTepuanbHOW TOUKU. Teopema 00 U3MEHEHUHU
KMHETUYECKOU SHEPrUu

[TorenumaneHas sHeprus. [loTeHnnanpHas sHeprus

yapyro ae(opMUpOBaHHON MPYKUHBIL.
[TorennmansHast SHEprUs Tena BOIU3U

IIOBCPXHOCTH Semian

bu6mmoreka LIOK https://m.edsoo.ru/ff0c43d6

bu6mmoreka LIOK https://m.edsoo.ru/ff0c4502

bubnmoreka [{OK https://m.edsoo.ru/ffOc461a

18

[loTeHunanpHble U HEMOTEHIMANIbHBIE CUIbl. CBA3b
paboThl HEMOTEHIMATIBHBIX CUJI C U3MEHEHUEM
MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMs MEXaHUYECKOM IHepruu

bubmuoreka [{OK https://m.edsoo.ru/ff0c478c

19

20

JlaboparopHas pabota «lccrnenoBanue cBI3u
paboThI CHITBI C UI3MECHCHHEM MEXaHHYECKON
SHEPTUHU TeJla Ha IPUMEPE PaCTSHKEHUSI PE3UHOBOTO
KIYTa»

Kontponbnas padota nmo teme «Knunemaruka.
JlunaMuka. 3aKOHBI COXpaHEHUsI B MEXAHUKE)

bubmuoreka [{OK https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUHU. BpOyHOBCKOE JBUKEHNE.

Huddyszus

bubnuoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

XapaxkTep ABUKEHUS U B3aUMOACUCTBUS YaCTHUL]
BeniecTBa. Monenu CTpOeHus ra3oB, JKUJKOCTEH U
TBEPABIX TEI

23

Macca monekyn. KonuyecTBo BemecTsa.
[TocTostHHass ABoraapo

24

25

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

Wneanpusbiii ra3 B MKT. OcHoBHOE ypaBHEHHE
MKT

bubmuoteka [{OK https://m.edsoo.ru/ffOc4fde

26

AOGcommoTHas TeMIieparypa Kak Mepa cpeHeit
KMHETUYECKOM SHEPTUu IBUKEHUSI MOJIEKYIL.

bubnuoteka [{OK https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

YpaBuenue MenaeneeBa-Knaneipona

27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 1
Jlaboparopuas padota «Vccienoanue

28 3aBUCHMOCTH MEXIY ITapaMeTpaMH COCTOSHUS 1
Pa3peKEHHOTO Ta3ay

29 M30mponeccel B H1eanbHOM rase i ux 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c570e
rpaduUecKoe MpeCTaBICHHE
BuyTpeHHss dHEprus TepMOJUHAMUYECKON

30 CHCTEMbI M CTIOCOOR! e€ usmenenn. KomecTso 1 butbimoreka LIOK https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEprus
OJTHOATOMHOTO UJCaJIbHOTO ra3a

31 Bunel Terionepenauu 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTH BelecTBa. KonmndyecTBo

32 TEIUIOTHI MIPH Terionepenaye. AauadaTHbIi 1 bubnuoreka LIOK https://m.edsoo.ru/ffoc5¢36
nporiecc

33 I1epBpiit 3aKOH TEPMOZIMHAMMUKH H €O IPHMCHEHHE 1 bubnmoreka L{OK https://m.edsoo.ru/ffOc5efc
K M30Iporieccam

34 Heobparumocts, npoueccos B npupone. Bropoit 1 bubnuoreka L{OK https://m.edsoo.ru/ff0c6230
3aKOH TePMOIMHAMUKHU

35 [Ipunnun nevictus u K111 TemioBoit MammHsl 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a

36 ukn Kapro u ero KIT 1

37 DKoJ0ru4ecKue npoOIeMbl TEMIIO3HEPTETUKH 1

38 O6odmaiomuii ypox «Monexynapuas dpusmka, 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIMHAMUKH

39 Konrpobnas pabora no reme «Monexynpras 1 bubnmoreka [{OK https://m.edsoo.ru/ff0c6a50
¢usuka. OCHOBBI TEPMOIUHAMUKI

40  Iapoodpasosasme u konaencams. Henapenne n 1 Bu6smorexa [TOK https:/m.eds00.ru/ff0c630b6
KHUIICHUE

41~ /\OCOMIOTHAA i OTHOCHTENLHAS BIAKHOCTS 1 BuGmnorexa I[OK https://m.edsoo.ru/f0c64ds
Bo3ayxa. HaceImenHsrit map
Tsépnoe teno. Kpucrammuueckue u amopdHsie

42 Tena. AHU30TPONUS CBOMCTB KpucTaioB. XKuakue 1 bubnnoreka [{OK https://m.edsoo.ru/ffOc65f0
Kkpuctaabl. COBpeMEHHbBIE MaTepHAIIbI

43 [InaBneHue u Kpucramuuzanus. Y gesbHas TemioTa 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c6708
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wiaBneHus. CyOnumarus

44 YpaBHEHHE TEIIOBOTO OamaHca bubnmoreka [{OK https://m.edsoo.ru/ff0c6820

45 DIeKTpU3ALIAS TEIL. DNEKTpUHeCKHii 3aps. [lsa bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc
BU/JIA DJIEKTPUUECKHX 3apsiI0B

46 TIpOBOHHIKH, JHMOICKTPUKH H [OIYNIPOBOIHHKH. bubnmoreka [{OK https://m.edsoo.ru/ffOc6bcc
3aKOH COXpaHEHUs ANEKTPUIECKOTro 3apsiaa

47 B3aHMOH?HCTBHe 3ap}II[OB; 3akon Kynoua. bu6mmoreka LIOK https://m.edsoo.ru/ffOc6ced
ToueuHblil EKTPUUYECKUN 3apsi
Hanpsox€nnocTts anektpuueckoro nosi. [Ipuaiun

48 CYTEPIIO3HUIINH IEKTPUUECKUX ToJIeH. JInaun bubmuoreka [{OK https://m.edsoo.ru/ffOc6df2
HANPsKEHHOCTH

49 ~ PaboTa cmiloneKTPOCTATHYECKOTO MO, Bu6mmorexa L{OK https:/m.eds00.ru/ff0c600
Ilorennuan. Pa3HoCcTh MOTEHIINAIOB
[IpoBOAHMKY U TUANEKTPUKH B

50 AJIEKTPOCTATUUECKOM T0JI€e. JudnekTpudeckas bubnuoteka L{OK https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh

51 OnekrpoémkocTb. KoneHncatop bubnuoreka [{OK https://m.edsoo.ru/ff0c7126

52 VICKTPOEMKOCTS ILI0CKOTO KOH/ICHCATOPa. bubnuoteka L{OK https://m.edsoo.ru/ffOc72c0
DHeprus 3apsHKEHHOr0 KOHAEHCcaTopa

53 JIaGoparopHas pabota "M3mepeHue 1
AIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIMTT NEWCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMUPOBAJILHOTO arnmapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHHE AIEKTPOpUOOpoB
DNEeKTPUYECKHUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUSI.

55 [Tocrosinubiii Tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma 715 y4acTKa Ienu
[TocnenoBarensHOE, MapaieibHOE, CMEIIAaHHOE

56 COeTMHEHHE MMPOBOTHUKOB. JIJabopaTtopHas paboTa 0.5 bubnmoreka [{OK https://m.edsoo.ru/ff0c74f0
«M3ydeHne CMEIIaHHOTO COEMHEHUS PE3UCTOPOBY

57 PaboTa i MOIHOCTS 51EKTPUIECKOrO TOKA. 3aKOH bubmuoteka [{OK https://m.edsoo.ru/ffOc7838
Jxoynsa-Jlenna

58 3axon Oma JU OHOM (3aMKHYTOH) 0.5 bubmuoreka [{OK https://m.edsoo.ru/ffOc7ae0

aneKTpudeckoi nenu. Kopotkoe 3aMblkaHue.
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JlaGopatopnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COITPOTUBJICHUA»

DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAIIIOB.

59 3aBUCHMOCTb CONPOTHUBIICHUS METAJIJIOB OT 1
Temreparypbl. CBEpXIIPOBOIUMOCTH

60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa 1
AJIEKTPOHHBIX ITYYKOB
[TonmynpoBoIHUKH, UX COOCTBEHHAS U TIPUMECHAs

61 npoBoaumMocTs. CBolicTBa p—N-niepexoaa. 1 bubmmoreka LIOK https://m.edsoo.ru/ffOc84ae
[TomynpoBOTHUKOBBIE PUOOPHI
DNEKTPUYECKUN TOK B pACTBOPAX M pacIliaBax

62 3JIEKTPOJUTOB. DINEKTPOJIUTHYECKAS JUCCOIALIMS. 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3

63 OUICKTPHUCCKHIE TOK B rasax. CaMOCTOATEIBHEIA i 1 Bu6morexa [{OK https:/m.edsoo.ru/ff0c84ae
HECaMOCTOSTeNbHBIN pa3psia. Monaus. [1nazma
DnexTpuueckre npudopsl U yCTPOUCTBA U X

64 IIpaKTU4ecKoe npuMeHenue. [IpaBuia TexHuKu 1 bubnuoreka L{OK https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6006maromuii ypok «MeKTpOIHHAMUKA)» 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa mo Teme « 3JIeKTpOCTaTHKA.

66 [TocTosiHHBIN 31eKTpruyecKuil TOK. TOKH B 1 bubnuoreka [{OK https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

67 HToroBasi kKoHTpoJIbHaAsi padoTa 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c8c56

68 O6ob6mraromuii ypok mo temam 10 kiracca 1 bubnmoreka [{OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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n/n

11 KITIACC TIOYPOYHOE IINTAHUPOBAHHME

Tema ypoka

ITocTossHHBIE MAarHUTHI U UX B3aUMOJECHUCTBUE.
MaruutHoe nosie. BekTop MarHuTHOM MHAYKIWH.
JIMHUY MarHUTHOW MHAYKUIWH

MarnuTtHoe 1oJjie IPOBOJHUKA C TOKOM. ObIT
Opcrena. BzaumoaencTBue mpoBOAHUKOB C TOKOM

Bcero

KoJsmnuecTBo yacos
KoHnTtpousb IIpakTuy
HbIE ecKue
padoThI padoThbI

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE Pecypchl

bu6nmoteka LIOK https://m.edsoo.ru/ff0c9778

bu6nmoteka LIOK https://m.edsoo.ru/ff0c98fe

JlabopaTtopHast pabora «/3yueHne MarHuTHOTO
MOJISl KATYIIIKHA C TOKOM»

bubmuorexa [IOK https://m.edsoo.ru/ffOc98fe

JleficTBHE MarHUTHOTO IOJISl HA TPOBOIHUK C
tokoMm. Cuiia Amnepa. JlabopatopHas pabora
«MccnemoBanue AeUCTBHS TOCTOSHHOTO MarHUTa
Ha PaMKy C TOKOM»

JlelicTBME MAarHUTHOTO TOJISl HA JBHXKYIIYIOCS
3apspkeHHYyro yactuiy. Cuina Jlopenua. Pabora
cuiiel JIopeHa

OnexTpoMarHuTHast uHAyKuus. [IoTok BekTopa
MarHuTHON MHAYKuHu. DJIC nHayknuu. 3akoH
ANIEKTPOMATrHUTHOM MHAYKIMK Papanes
JlaGopaTtopHas pabota «MccnenoBanue siBICHUS
JIEKTPOMArHUTHOW MHAYKIIMH»

bubnuoreka ITOK https://m.edsoo.ru/ff0c9ac0

bubnuoreka [{OK https://m.edsoo.ru/ffOc9df4

bubnuoreka ITOK https://m.edsoo.ru/ffOcal50

NupykTtuBHOCTD. fBNnenue camounaykuuu. IC
CaMOMHIYKITMU. DHEPTUsl MATHUTHOTO TOJIS
KaTYIIKA C TOKOM. DJIEKTPOMArHUTHOE T0JIE

TexHu4ecKkne ycTpoiCcTBa U X NPUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, DJIEKTPOMArHUTBHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX
4acTUL], UHAYKLIMOHHAs [1€Yb

bubnuoreka [{OK https://m.edsoo.ru/ffOca600

10
11

O6o6maromuii ypok «MarauTHoe moJie.
DJIeKTPOMArHUTHAS HHIYKIIHS

KontponsHas pabora no reme «MarHuTHoe noie.

bubmuoreka [TOK https://m.edsoo.ru/ffOcab82

bubnuoteka [{OK https://m.edsoo.ru/ffOcad58
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DJIEKTPOMArHUTHasE UHIYKITUS»

12

CB0OOOIHBIC MEXaHNYECKHE KOJIeOaHusI.
["apMonnueckue konebanus. Y paBHEHHE
rapMoHH4YecKnx koneOanuii. [IpeBpamenue
SHEPrUuu

bubnuorexa [{OK https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota «lccrnenoanue
3aBUCHMOCTH TIEpHO/Ia MAJIBIX KOJIeOaHui Tpy3a Ha
HUTH OT JAJUHBI HUTH U MacChl Tpy3a»

14

Koneb6arenbupiii koHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIC KOJICOAHUS B UICATLHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIIOTUS MEXKITY
MEXaHHYECKUMU U JIEKTPOMArHUTHBIMHU
KOJIEOAHHMSIMH

bubnuoreka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHna. 3aKOH cOXpaHEHMsI SHEPTUU B
uiealbHOM KoJie0aTeJIbHOM KOHTYpe

bubmuoreka [TOK https://m.edsoo.ru/ffOcb9c4

16

17

[IpencTaBiaeHne O 3aTyXarONUX KOJICOAHUX.
BrIHyXIeHHBIC MEXaHUYECKHE KOJICOaHMUS.
Pe3onanc. BeiHyX/IeHHbIE 3JICKTPOMArHHUTHBIC
KOJIEOAHUS

[Iepemennsiit Tok. CUHYCOUJAIbHBIN IEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYIHOE
Y JCUCTBYIOLIEE 3HAYECHUE CUIIBI TOKA U
HaIpsHKEHUs

bubnuoreka [TOK https://m.edsoo.ru/ffOcbbh86

bubnuoreka [IOK https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IponsBosacTso, nepenaya u
noTpeOJIeHUE IEKTPUIECKON SHEPIUn
VYCTpoCTBO U MPAKTHYECKOE IPUMEHEHHE
JNEKTPUYECKOTO 3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKA, JMHUH JJIEKTpoIepeaayd

OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
anexkTpodHeprun. KynbTypa ucnonap3oBanus
JIEKTPO3HEPTUH B TOBCEIHEBHOM KU3HU

bubnuoreka ITOK https://m.edsoo.ru/ffOcc324

21

22

MexaHu4ecKue BOJTHBI, YCIOBHS
pacmipoctpanenus. [lepuoa. CkopocTh
pacrpoCTpaHeHHs U JIJTHHA BOJHBL [lonepedHbie u
MMPOAOJBbHBIC BOJIHBL

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. BeicoTa

bubnuoteka [{OK https://m.edsoo.ru/ffOccab4

bubnuoteka [{OK https://m.edsoo.ru/ffOcccOc
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toHa. TemOp 3ByKa

3J’I€KTpOMaI‘HI/ITHBIe BOJIHBI, UX CBOMCTBA U

23 bu6nmoteka LIOK https://m.edsoo.ru/ffOccfe0
ckopocTs. [1Ikaa 3JeKTpOMarHUTHBIX BOJIH

24 [TpuHIMIBI paAuOCBs3U U TeneBuAeHus. Pa3Burue
CpEeACTB CBsA3U. Pannonokamus

25 KonTtponpHas padora «Konebanus u BOJTHBI bu6mumoteka LIOK https://m.edsoo.ru/ffOcc6f8
[TpsaMonuHeiHOe pacipoCcTpaHEHHE CBETA B

26 OJIHOPOAHOM cpefie. ToueuyHbIN UICTOYHUK CBETA. bu6mmoteka LIOK https://m.edsoo.ru/ff0cd350
JIyud cBera
O €HHE CBeTa. 3 e eTa.

27 TPKCINE CBETA. JAKOHDI OTPARCHIA CoeTa bu6nuoreka L{OK https://m.edsoo.ru/ffOcd4e0
[TocTpoenne n300pakeHuii B TUIOCKOM 3epKajie
[Ipenomiienue ceera. [loaHOE BHyTpEeHHEE

28 oTpaxkeHue. [IpenenbHblil yroma nojaHoro bubnmnoreka LHOK https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS

n

29 Jlabopatopuas pabota «3mepenne nokasarens bubnnoreka L{OK https://m.edsoo.ru/ffOcd67a
IPEJIOMIICHUS CTEKJIa»

30 Jhmmsst. Hoctpoeune sobpaienuii b mise. Butsmorexa L{OK https://m.edsoo.ru/ffocdd1e
®opmysia TOHKOH JIMH3bL. Y BEIMYEHHUE JTMH3bI

31 JlabopaTtopHas pabota «MccnenoBanue CBOMCTB
U300pa’keHHUH B JIMH3AX»
Jucnepcus ceeta. ClokHbIN cocTaB OEJI0ro CBeTa.

32 L{Bet. JIaboparopHas pabota «Habmronenue
JUCIIEPCUU CBETa»
nu . .

33 HTepdepeHLHA cpetra Jlugpaxius cera bu6mmoteka L{OK https://m.edsoo.ru/ffOced22
JudpakumonHas pemeérka

34 ggoeizpeqﬂocn, CBETOBIX BOH. HlonApHsaims bubnmnorexa LHOK https://m.edsoo.ru/ffOcf02e

35 OnTuyeckue npudOpPsI U YCTPOICTBA U YCIIOBUS UX
0€30I1acCHOr0 MPUMEHEHUS
I'panu1Ib TPUMEHUMOCTH KJIACCHUYECKOU

36 MexaHukH. [locTynarel ciennanbHONW TEOPUU bubmuoreka L{OK https://m.edsoo.ru/ffOcf862
OTHOCHUTEJILHOCTH

37 OTHOCHTEIHOCTE OHOBPEMCHHOCTH. 3aMe/UICHHE but6mmoreka IIOK https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIlEHUE JUTHHbI

38 OHeprus U UMNYJbC PEISITUBUCTCKON YaCTHILIBI. bubmuoteka L{OK https://m.edsoo.ru/ffOcfc68
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CBs13b Macchl € 3HEPTUEN U UMITYJILCOM. DHEPIHUS
HOKOs

Kontponbhas padora «Ontuka. OCHOBBI

39 N bu6munoreka LIOK https://m.edsoo.ru/ffOcf6f0
CHEeHUATbHON TEOPUH OTHOCHTEIHHOCTH

40 Poromst. Popmyia [L1aHKa. IHEPrHA 1 HMITYIILC bu6nmmoteka LIOK https://m.edsoo.ru/ffOcfel6
dboToHa

41 Otipermie 1 uccenosanme Gorosphera. Ombis: bubmmoteka L{OK https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akonbl Gpororddexra. YpaBHeHHE DUHINITEHHA

42 s porodddexra. «KpacHas rpaHumar» bu6mmoteka L{OK https://m.edsoo.ru/ff0d015e
doTtodrpdexra

43 HAaperne cBerd. Ombroi I1. H. Jlebenesa. bubnuoreka [{OK https://m.edsoo.ru/ff0d04a6
XUMUYECKOE IEVCTBUE CBETA
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe

44 npuMeHeHue: GporolsieMeHT, poToaaTIuK,
COJIHEYHast OaTapesi, CBETO U0/

45 Pemenne 32124 10 TeMe «IJICMEHTEI KEAaHTOBOH bubnuoreka ITOK https://m.edsoo.ru/ff0d0302
OTITUKH

46 Monexs atoma Tomcona. Onrret Pesephopaa o bu6mmoreka LIOK https://m.edsoo.ru/ffod091a
paccesinuto a-dactuil. [ImanerapHas Moaensr aroma

47 IToctynarel bopa bu6mmoreka LIOK https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoeHue GOTOHOB MPH MEpexoe

48 aToMa C OJHOTO YPOBHS SHEPTHUH HA Ipyroi. Buss bubmuoreka [{OK https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTul. BosHsl ne bpons.

49 KopnyckynspHo-BonHoBOM Ayanu3M. ClIOHTaHHOE bubnmnorexa LHOK https://m.edsoo.ru/ff0d0ca8
U BBIHY/IEHHOE U3JTy4YeHUe
OTxkpeiTHe pagroakTuBHOCTH. OnbITH Peszepdopaa

50 10 OTIPEJICJICHUIO COCTaBa PaTUOAKTUBHOTO bubnuoteka [{OK https://m.edsoo.ru/ff0d0fd2
U3Ty4YeHUs

51 CgoiicTBa anba-, 6era-, raMmma-u3IydeHus.
BnusiHre paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI
OTtkpsrITHE IPOTOHA U HelTpoHa. M3oTombl. Anbda-

52 pacmiaj. DIeKTPOHHBIN U MO3UTPOHHBIHN OeTa- bu6muoreka LIOK https://m.edsoo.ru/ff0d1162

pacnaz. ['aMmma-usinydyeHue
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53

OHeprus cBs3U HYKJIOHOB B siape. S nepHble
peakuuu. Anepueiit peaktop. [IpobGaemsr,
MEePCIEKTUBBI, YKOJIOTUYECKUE ACTIEKTHI SICPHOM
SHEPreTHKU

bu6nmoteka IIOK https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAOIOICHUS U PETHCTPAITUT
3JIEMEHTapHBIX yacTull. Kpyrielii cron
«DyH1aMEeHTAIIbHBIE B3AUMOAEHCTBUSA. EqUHCTBO
(bU3UYECKON KapTHHBI MUPAY

bu6nmoteka LIOK https://m.edsoo.ru/ff0d0e38

55

Oranbl pa3Butusa actpoHomuu. [Ipuxnagnoe u
MHPOBO33PEHUYECKOE 3HAUECHUE acTpoHOMUU. Bun
3BE3aHOrO0 HeOa. Co3Be3aus, spKue 3BE3/bI,
TUTAHETHI, UX BUAUMOE JBIKeHue. ColTHeTHas
cuctema

56

57

58

59

60
61

Connue. ConHeyHasi akTUBHOCTb. MICTOUHUK
sHeprun CoJiHIA U 3BE3NT

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI
IJ1aBHOM IMOCIIEI0OBATEIIBHOCTH. BHYTpeHHEe
cTpoeHue 3B€3/1. COBpeMEHHbIE ITPEICTABICHUS O
POUCXO0XKAEHNUHU U 3BotoIMU CoslHIA U 3BE3]T
Muneunsii [1yte — Hama ['anaktuka. [lonoxenue
u aeumxenue Connua B ['anaktuke. ["anakTuku.
UEpHble ABIPHI B siIpax TaJakTHK

Bcenennas. Pasz6eranue ranaktuk. Teopust
bonbuioro B3psiBa. PenuKTOBOE U3IyUEHHE.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT
KontponbHas padota «21€eMEHTHI aCTPOHOMUHU U
acCTpOHUZHKIY

62

[ToBTOopenue o remam: «MarauTHOE MOJIE.
OJEeKTpOMAarHUTHAS MHIYKLIHS.

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

63

64

[ToBTOpenue no temam: «Ontrka. OCHOBBI
CIIELMAJILHON TEOPUU OTHOCHUTEIBHOCTH.»
[ToBTOpenue no remam: «KBanToBasi pu3uka.
DJeMeHThl aCTPOHOMHUU M aCTPOPHUIUKI.
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65

HTorosasi KOHTpoJIbHas1 padoTa.

66

Ob6o6maromuit ypok. Ponb pusuku n acrponomMun
B 9KOHOMHUYECKOM, TEXHOJOTMYECKOM, COLTUATIbHOU
U ITHYECKOH cepax NesTeIbHOCTH YeI0BeKa U
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

67

O6o6matomuii ypok. Pons ¢puzmdeckoit Teopuu B
(bopMUPOBAHUU TIPEJICTABICHUN O PU3UIECKON
KapTUHE MHpa

68

O6o06maromuii ypok. Mecto (pu3ndeckoil KapTHHBI
MHUpa B 00IIIEM STy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJCTABICHUNA O IPUPOJIC

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



