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HOACHUTEJIBHAA 3AIINCKA

[Tporpamma o pu3nke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus pa3paboTaHa
Ha OCHOBE IOJIOKEHHH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTebHOU
nporpammel, mpenctaBicHHEbx B ®I'OC COO, a takke ¢ yuéroMm denepalbHONH paboueit
IporpaMMbl BOCHHUTAHWS ¥ KOHICNIMHU TIperojaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBaTeNbHBIX ~ OpraHu3ammax Poccuiickold  @Denepanuu, pealn3yOIIUX  OCHOBHBIC
oOpa3oBaTesbHbIC IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO nojaxoaa. IIporpamma no gpusuke COOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTBIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpenMeramMu. B Hell ompexpenstorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl 0OCBOEHUS Kypca (GU3UKH: TUYHOCTHBIE, METaIlpeIMETHbIE, TPpeIMETHBIE (Ha 0a30BOM

YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUTAaHUPYEMbIE Ppe3yNbTaThl OCBOGHHsS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yYEeHHUS;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka o Hanbosee 00ImuX 3aKOHAaX MPUPOJIbI, BBICTYIAs B Ka4eCTBE yUeOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHCTEMY 3HAHUN 00 OKpYXaroIleM MUpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruedt, pusmdyeckoi reorpadueid m actTpoHoMuel. Mcrmonp3oBaHWe W aKTHMBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaa B (hOpMUpPOBaHHE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (HopMHUpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUHU UMU YY€OHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obmero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPHUHIIUIIBI €0 MOCTPOCHHUS.

Hoes yenrocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3lenoB (PHU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B coOTBETCTBUU ¢ HEW MaTepuall Kypca GpU3MKH 00beTMHEH BOKPYT
¢usnueckux Teopuil. Bengymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€puH, BELUIECTBE U IOJIE.

Hoes cymanumapuzayuu. Eé peamm3anua npeAnojaract MCIOJIb30BAHUC T'YMAHUTAPHOT'O
HoTeHIuajia (I)I/I3I/I‘-ICCKOI71 HayKH, OCMBICJICHUC CBA3U pa3BUTUS (I)I/ISI/IKI/I C Pa3sBUTHUEM O6H.[CCTBE[, a
TAaKXKXC ¢ MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMHA U 3KOJIOTHYCCKUMU Hp06J'ICMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KpYroM TEXHUYECKHUX U TEXHOJOTUYECKUX NPUIIOKEHUN N3YYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEJICHHS DJJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIEHHBIX KOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHH, a TaKXkKe 00CYXKIEeHHs MPOOIIeM palliOHAIBHOTO MPHPOAOTIONH30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, poyin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPpEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPHUMCHUMOCTHU TCOprI, 11 OIIMCaHUusI €CTCCTBECHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBINA TOJX0 B Kypce (PU3HKHU peanu3yeTcsl MPexkae BCEro 3a CYET
OpraHM3aliy KCIEPUMEHTAIbHON NesSTeNIbHOCTH oOyuatouuxcs. [[nst 6a30Boro ypoBHs Kypca
(U3UKM — 3TO MCIMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BeineneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MMPOBOAMMBIX IJId KOHTPOJIA M OLICHKH, OCYIICCTBIACTCA YYaCTHUKaMU O6pa3OBaTeJ'II)HOFO
rpolecca UCXo/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTa gusuku. [Ipu 3Tom
obecrieunBaeTcs OBJIaJIeHHE OOYyJalOIIMMUCS YMEHHMSIMH TPOBOAMTH KOCBEHHBIE H3MEpEHU S,
HCCJI€e10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHuE yhensercs pelieHuI0 pacyETHBIX M KaueCTBEHHBIX 3aaay. [Ipu stom
JUIS pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1auM C SIBHO 33J1aHHOM (hH3HUECKOil MOJIEINbIo,
MO3BOJISIFOIINE TPUMEHSATh U3Y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pas3jelna Kypca,
TaK W MHTErpUpYyd 3HaHUSA U3 Pa3HbIX pa3fenoB. [[ns KauecTBEHHBIX 3alad MPHOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Xarolllel >KU3HHU, TpeOyrolue BbIOOpa (QU3MUecKOW MOJeNu s CUTyalluu MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecreueHno yueOHOTro poiiecca 0a30BbIi ypoBEHb Kypca (DU3UKH Ha YPOBHE CPEIHETO OOIIETo
o0pa3oBaHUs JOJDKEH M3Y4aThCs B YCIOBHSIX IMPEIMETHOro KabuHeTa (DM3MKHU WIH B YCIOBUAX
WHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOTo LWKIa. B kabuHere Qusuku
JOJKHO OBITh HeoOXoauMoe J1abopaTopHOEe OOOpyIOBaHHE JUIS BBHIMOJTHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe yUeHUYECKUX MPAKTHIECKUX padoT U IEMOHCTPAIMOHHOE 000PYAOBaHHUE.

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie Q)opMpreTc;I B COOTBCTCTBHH C JIIPHUHIOUIIOM
MHHHMAJIbHONW JOCTATOYHOCTH H obecreynBacT MOCTAHOBKY IICPCUYUCIICHHBIX B IIPOTrpaMMCe I10
(I)I/ISI/IKC KITHOYCBBIX I[eMOHCTpaI_II/Iﬁ AL UCCIICAOBAHUSA H3YYACMbIX SIBJICHUHU U Iponeccos,
OMIIMPUYICCKUX U Q)YHHaMeHTaHBHHX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGopaTtopHOoe 000py0BaHHE /ISl YIEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUJE
TEMaTHUYECKMX KOMIUIEKTOB U o0ecreunBaeTcsi B pacuéTe OJIHOIO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE LIM(POBBIX J1TAOOPATOPHIl.

OCHOBHBIMHU HEJIAMU U3YYCHUA (I)I/ISI/IKI/I B O6H.[€M O6p8.30BaHI/II/I SBJIAIOTCA:



(dopMupoBaHHE HMHTEpEca W CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY H3YYCHHIO IPUPOIHI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TO3HAHHS U (POPMUPOBAHUE MCCIIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJIICHUSM;

(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs OCHOB CTPOCHHUS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHH OOBSICHSTD SBJICHUS C UCIIOJIB30BaHNEM (PU3MUECKUX 3HAHUH U HAYUHBIX
JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE TIPEACTABICHUH O PO (U3UKU U PAa3BUTUS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH.

JlocTiokeHNe JTUX IIeJiel o0ecreunBaeTCsl pelIeHHuEM CIEAYIOINX 3a7ad B IPOIecce
M3y4YeHUs Kypca (U3NKU HA YPOBHE CPETHETO 0OIIero 00pa3oBaHus:

MpHOOpETEeHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISpHYIO (U3MKY, DJIEKTPOJMHAMHUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPO(PU3UKY;

¢dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBIIGHUN B IPUPO/JIE U JUTSl IPUHATHUS MPAKTUYECKUX PEIIEHUH B TOBCEAHEBHOM KU3HMU;
OCBOEHHE CIIOCOOOB pelIeHrs pa3IUYHbIX 3a/1a4 C SIBHO 33JaHHOM (U3NYECKOI MOJIEeNbIo, 3a/1aY,
MO/IPa3yMEBAIOIINX CAMOCTOSATEIbHOE co3/aHue (U3NYECKON MOJIeNH, aJleKBaTHOM YCIOBUSM
3a/1auu;

MOHMMaHHe (U3NYECKUX OCHOB U TPHUHIUIOB JAEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILLYIO CPeNy;

OBJIAZICHUE METOJAMHM CAMOCTOSITENIbHOIO IUIAHMPOBAHUSA M NPOBEAEHUS  (PU3MUECKHUX
SKCIIEPUMEHTOB, aHAlIM3a W MHTEpIpeTaluy HHPOpMaluu, ONPEAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHME YCIOBUU JJIA Pa3BUTHS YMEHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NEATeNbHOCTH.

Ha wusydyenue ¢usukm (0a30BBI YpOBEHB) Ha YPOBHE CpPEIHEr0 OOIIEro 0Opa3oBaHUS

otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

COJEP)KAHUE OBYYEHUA



10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS

®usnka — Hayka o mnpupojae. HayuHnble MeToabl MO3HaHUs OKpyXkarouiero mupa. Ponb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pu3nyuecKux sBIeHUN U mpoueccoB. Haydnpie runoressl. Ouzmueckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (pU3HYECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Pons u mecto ¢usuku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasnoroBble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexaanueckoe aBukeHune. OTHOCHUTEIBHOCThP MeEXaHHMYeCcKOro ABikeHud. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHsii CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpPEHUE
MaTepHUaTbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHat. Cllo)KeHHEe MepeMelleHul 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJMHEHHOE nBIWKeHue. ['paduku 3aBHCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEePEMEIICHUS MaTepUaIbHOU TOUKH OT BPEMEHHU.

CBoOosiHOe majieHue. Y ckopeHrne CBOOOHOTO MaIeHus.

KpuBonuueitHoe aBwxeHue. JI[BMKeHHE MaTepuaJbHOM TOYKM 10 OKPYKHOCTH C
MIOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOpocTh. [lepruona u yactora
oOpartenus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: CHUIOMETP, ABUKECHUE

CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIaAUH.

Jemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XapAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanHue IBUKEHHI ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6J'IIO,Z[eHI/Ie JABHOXKCHUA TCJIA, 6p0H.ICHHOl"O o yrjioMm K rOpu30oHTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHMSL.



HanpaBiieHne ckopocTH MpH IBMKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, arabopamopiulie pabomul
N3ydyeHre HepaBHOMEPHOTO JBUKEHUS C LIENIbIO OIIPEIEICHUS] MTHOBEHHON CKOPOCTH.

I/ICCJIGI[OBaHI/Ie COOTHOIICHUA MCKAY IIYyTAMU, HpOﬁILGHHBIMH TCJIOM 3a MOCJICA0BATCIBHBIC

paBHbBIE MPOMEXKYTKM BPEMEHH IPU PABHOYCKOPEHHOM ABMKEHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[IpuHnun otHocuTenbHOCTH ['anmunes. [lepBbiit 3akoH HeroroHa. MHEpIManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHmun cynepnosunuu cuid. Bropod 3akon HeroTona st
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (oxosl, CKoibxeHus, kaueHus). Cuna tpeans. Cyxoe tpenue. Cumna

TPEeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIeHUs MpU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

HOCTyrIaTeJ'IBHOC " BpalllaTCJIbHOC IBUKCHHUEC a0COJIIOTHO TBépI[Ol"O TCIa.
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHM. IIneyo cumel. Ycnosus PaBHOBECHA

TBEPJIOTO TENA.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC. IIOAIIMUIIHUKH, IABHIKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJIEHCTBYIOLIUX TEll.
Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxeHue Cuil.

3aBHCHMOCTH CHJIbI YIIPpYyroctu oT ,[[e(bopMaI_II/II/I.



Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUH.
CpaBHEHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIb)KEHUS.
VYcnoBus paBHOBeECUs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM MJI0CKOCTH.

HccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILIEHUS.
Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

NMmynsc MaTepualibHOM TOUKH (Te€da), CUCTEMBbl MaTepUalbHBIX ToueK. MIMIynbc cuilbl U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pabora cuiel. MOIIIHOCTE CHITBL.

Kunernueckass sHeprus MarepuaibHOM Touku. TeopemMa 00 M3MEHEHHUH KUHETHYECKOM
SHEPIUH.

[ToTenmmansHas sHeprus. [loreHnuanbHas s3Heprus ynpyro n1eopMHUpOBaHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

HOTCHHI/I&]’IBHHC N HCIIOTCHLHAJIBHBIC CHIIBI. CBs3b pa60TBI HCIMOTCHIHUAJIBHBIX CHII C
H3MCEHECHHEM MEXaHHYSCKOM OHEPIUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHWYEeCKOH SHEPruu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOMEP, NMPYKUHHBIN
MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHOM YHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHnne abCOMIOTHO HEYNPYroTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX

MAassTHHUKOB.



HccnenoBanue cBs3u pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXAaHMYECKOW HHEpPruu Teina Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE I10JIOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUH U UX OIBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nBuxkenue. Auddysus. Xapakrep ABUKEHUS U B3aUMOAEHCTBUS YacTHULL BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJKOCTEH U TBEPABIX TNl U 00BCHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX MoJieseil. Macca u pa3mepsl Motiekys. KonnuectBo BemectBa. [loctosiHHass ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mopnens uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETUYECKOW Teopuu
uaeanpHOro rasza. AOCOJIIOTHas TeMmmeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABWKEHUS yacTul rasa. [lkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneitpona. 3akon JlamproHa. M3omporeccsl B HACATBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYeCTBOM BemlecTBa. ['paduyeckoe mnpeacTaBieHHE M30MPOILIECCOB: M30TEpMa, H30X0pa,
n3o0bapa.

Texnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmbITEL, TOKa3bIBAIONIUME JUCKPETHOE CTPOEHHE BemiecTBa, ¢GoTtorpaduu  MOJCKYI
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Monens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.
Monens, WIUTIOCTPUPYIOIIas MPUPOTy AABJICHHUS ra3a Ha CTEHKH COCYa.

OnBIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UACATBLHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OnpeneneHHe MacCChbl BO311yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE H3MepeHHfI 00BEMa
KOMHATBhI, JaBJICHUA U TCMIICPATYPhI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Iy IapaMeTpaMu COCTOSHUS pa3pekKeHHOTO Tasa.
Tema 2. Ocnoevt mepmoounamuku

TepMO,Z[I/IHaMI/I‘-ICCKaH cucrema. BHYTpCHH}I}I OHEPTIUia TepMO,Z[I/IHaMI/IquKOI‘/’I CUCTCMBI U



cnocoObl €€ wm3MeHeHus. KomudecTBO TernoTsl W pabota. BHyTpeHHsiss sHeEprus
OJIHOATOMHOTO HJI€aJIbHOTO Tra3za. Bujpl Tersonepenayu: TEIJIONPOBOJHOCTb, KOHBEKIIUS,
W3JIy4YEHHE. Y IelIbHAs TeIUIOEMKOCTD BelecTBa. KoimuecTBO TEMIOTHI PU TEILIONEpEaAUe.

[onsitue 06 agnadbarHoM nporecce. [1epBrlii 3akoH TepMoanHaMUKU. [[pumMenenue nepBoro
3aKOHA TEPMOAMHAMUKH K H3ompoleccaM. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamuky. HeoOGpaTuMOCTh IPOLIECCOB B MPUPO/IE.
TemoBbie MamuHbl. [IpuHIMIIBI HelicTBUS TeIIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Ter1oBbIX MamuHax. KoagunuenT nosesnoro neicteus temoBoi mamumHel. [ukn Kapao u ero

K03 (UIIMEHT MOJIE3HOTo JEHCTBUSA. DKOJIOTHUECKUE TPOOIEMbI TEIII0PHEPTETHKY.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEPTHH Tella NMPU COBEPIICHWH paOOThI: BBUICT NMPOOKH W3
OYTBIIKH ITOJT ICHCTBHEM C)KATOTO BO3/yXa, HarpeBaHue dPUpa B JATYHHOU TPYOKe ITyTEM TPCHHS
(BUIIEOIEMOHCTpAITHS).

N3meneHnne BHYTpEHHEH SHEPTUH (TEMIIEPaTyphl) Teja MpHU TeIJIonepeaaye.

OnbIT 10 aIMabaTHOMY PAaCIIUPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenne yaenbHON TEmI0EMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazosvie nepexoonvl

Hapoo6pa3OBaHHe 1 KOHACHCAaI . I/IcnapeHHe M KumneHue. AOCOIIOTHAS U OTHOCUTEIbHAS
BJIA’KHOCTB BO3JyXa. HaCBIH_IeHHBIf/'I mnap. Y aenbHas TemjaoTa napoo6pa30BaHH}1. 3aBHCHUMOCTh

TEMIIEPATYpPbl KUTICHUS OT AaBIICHUS.

TBépnoe teno. Kpucramimueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramnel. CoBpeMeHHble Marepuanbl. [[naBnenue u kpucramnuzauus. YaenbHas
TeruioTa riasneHus. CyonuManus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

Texanuueckue yCTpOﬁCTBa " IIPAKTUYICCKOC MMPUMCHCHHUEC: TUTPOMETP U IICUXPOMCETD,

KaJIOpUMCETP, TEXHOJIOTUU IIOJYYCHUSA COBPCMCHHBIX MATCPUAIOB, B TOM YHCIIC
HaHOMAaTCpHuajIoB,  HAHOTCXHOJIOTUH.

Jlemoncmpayuu



CBOICTBa HACHIIICHHBIX MTAPOB.

Kurienue nmpu moOHWKCHHOM JIaBJICHHH.

CriocoObl M3MEpEHUs BIAKHOCTH.

HaGumtoieHne HarpeBaHus U IUIABJICHHUS KPUCTAUTMYECKOTO BEIIECTBA.
JleMOHCTpaius KpUCTaIOB.

Vuenuuecxuii sxcnepumenm, iabopamoprule pabomol

I/I3MepeH1/Ie OTHOCHUTCIBHOMN BIAXKHOCTH BO3ayXa.

Paznea 4. DuexkTpoaMHaMmmuka
Tema 1. dnekmpocmamuka

OnekTpusanuss Ten. OJIEKTpUYeCKWi 3apsa. JlBa BHJA DIIEKTPUYECKHX 3apsiIOB.
[IpoBOIHUKY, AUANEKTPUKU U TIOTYIPOBOJIHUKU. 3aKOH COXpaHEHUS dJIEKTPUUYECKOTO 3apsiia.

B3aumoperictBue 3apsgoB.  3akoH Kynona. TodeuHbld  AIEKTPUYECKUH  3apsii.
OnekTpuyeckoe mosne. Hanpsok€HHOCTh anekTpuyeckoro mnouis. [IpuHOMn cynepno3unuu

ANEKTpUYECKHUX MoJsiel. JINHNN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIA.

PaboTa cui anextpocraTudeckoro nojst. [lorentuan. Paznocts motenmumanos. [IpoBoaauku
Y TUDJICKTPUKH B JICKTPOCTATHUECKOM I0JI€e. J(nanekTpudeckas IpOHUIIAEMOCTb.

OnextpoéMkocts. Konaencarop. DneKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHCHCATOPA.

Texaudeckue YCTpOﬁCTBa " IPaKTHYCCKOC IIPUMEHEHHUEC . DJICKTPOCKOII, SJICKTPOMETP,

ANIEKTPOCTATUYECKAsT  3allIHTa, 3a3eMJIeHue  AJIEeKTponpuOOpoB,  KOHICHCATOD,
KOIMKUPOBAJBHBIN amnmapar, CTpyWHBIN IpUHTED.

Jlemoncmpayuu

YCTporCTBO U IPUHLMII IEUCTBUS DJIEKTPOMETPA.
B3anmoneinicTBue HadIEKTPU30BAHHBIX TEI.
DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.
[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.
DNeKTpocTaTUYeCKas 3alluTa.

I[I/IBHCKTpI/IKI/I B SJICKTPOCTATUYCCKOM IIOJIC.



3aBHCHUMOCTB 3JIEKTPOEMKOCTH IIOCKOr0 KOHJAEHCATOpa OT IUIOLAAN IUIACTHH, PACCTOSIHUS
MEKy HUMH U TUDJIEKTPUYECKON IIPOHUILIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannsiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JICKTPUUYECKOTO TOKA. MICTOYHHMKHU TOKa.
Cwuira Toka. [TocTOSIHHBII TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LIETH.

DIEeKTpUYECcKoe COTIPOTHUBJIICHUE. VnenbHOE COTIPOTUBJIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa anextpuueckoro Toka. 3akoH [[xoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNEKTPOIBMKYIIAs CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA TOoKa. 3akoH Oma Jyis
MOJTHOM (3aMKHYTOM) d7eKTpuaeckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas MPOBOJUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIICHUS METAIJIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHas U MpPHUMECHas MPOBOJAUMOCTbh MOJYIMPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

BHGKTpI/ILIeCKI/Iﬁ TOK B pacTBOpax M pacijiaBax 3SJICKTPOJIMTOB. BHGKTpOJ'II/ITI/ILIeCKaﬂ
JUucCcoluanus. BJ'ICKTPOJ'II/IB.

DJIEeKTpUYECKUI TOK B razax. CaMOCTOSITENIbHbIA M HECAMOCTOATENIbHBIN pa3psia. MosHus.
IIna3ma.

TexHuueckre ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
HWCTOYHUKH TOKA, SJCKTPOHArpeBaTelIbHbIe NPHOOPHI, 3JIEKTPOOCBETUTEIBHBIC IMPHOOPHI,
TEPMOMETpP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN THO/[I, TAJIbBAHUKA.

Jemoncmpayuu

I/ISMepeHI/IC CHJIbI TOKA U HAIIPSAKCHUA.

3aBUCHMOCTD COMMPOTUBJICHUA MNUWJIHHAPUYICCKHUX IMPOBOJHHUKOB OT MJIWHBI, IIJIOIIAAN
MOMEPCYHOTO CCUYCHUA U MaTCpHUaJIa.

CMemranHoe COCAMHCHHUC ITPOBOJHUKOB.



[IpssMoe m3MepeHue 3MEeKTPOABMKYIIEH cuilbl. KOpoTkoe 3aMbIKaHHME TraJlbBaHUYECKOIO
JJIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTUBIICHMUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMenaHHOro CoeIMHEHHUS pe3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHIIbl ICTOYHHKA TOKA U €T0 BHYTPEHHETO COIIPOTHBIICHMUSL.

Ha6nronenue anexkrponusa.

MexnpeamerHblie CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4yHbIH (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
9KCIIEPUMEHT, MOJCIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YypaBHEHUH, TuHelHas ¢yHKuus, napadosna, rumnepboa,
ux rpaduKy U CBOMCTBA, TPUTOHOMETPHUECKUE (PYHKLUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXJIECTBO, BEKTOPbl M MX MPOECKUMHU HA OCHU KOOPJMHAT,
CJIO’KEHHE BEKTOPOB.

buonocusn: Mexanuueckoe JBIKEHUE B JKMBOW mpupoje, Audysus, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BHJIbI TEIUJIONEpeIadyr, TEeIJIOBOE PaBHOBECHE), IJICKTPUUECKUE SBICHUS B
JKUBOU MIPUPOJIE.

Xumus.: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEJ, XKUIAKOCTEH W Ta30B, 3JEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS IUCCOLMALINS, TalbBAHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: peoOpazoBaHUE ABMKEHHUH C UCIIOJIb30BaHUEM MEXaHU3MOB, YUET TPEHHUSI B

TEXHUKE, MOAIUITHUKH, UCTIOJIb30BAaHHE 3aKOHA COXPAaHEHHs UMITyJIbCca B TEXHUKE (paKeTa,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOINIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH OJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE

ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, dJIEKTpOHArpeBareibHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPBI, TaJIbBAaHUKA.



11 KJIACC

Pazjen 4. DiekTpoannamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrositHHBIE MarHWTHL. B3aummonelcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe IIOJIe€.
Bekrop marauTHOM MHAYKIMK. [IpHHIMT Cyniepno3unvy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
nHaykuuy. KapTuHa TuHUN MarHUTHOW MHAYKIUU OJISE HOCTOSTHHBIX MarHUTOB.

MaruutHoe moJie MpoBOJHUKA ¢ TOKoM. KapTuHa AMHMIA MHAYKIMM MarHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMoaeicTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna JlopeHma, €€ MoAynab W HampaBlieHHE. J[BUKEHHE 3apsHKEHHOM YacTUIbI B
OJIHOPOJIHOM MarHuTHoM moJie. Paborta cumsl Jlopenna.

SIBieHMEe BIEKTPOMAarHUTHOM WHAYKUHMH. [lOTOK BEKTOpa MarHUTHOW WHIYKIIUH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu dapanes.

BuxpeBoe snexkTpuyeckoe moje. DNEKTPOABIKYIIAs CUiIa HHIYKIUH B IMPOBOJHHKE,
JBUKYIIEMCSI IOCTYMATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHIyKkTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJICKTPOIBIKYIIAS CHJIa CAMOWHTYKITHH.
DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texuuueckue YCTpOﬁCTBa U IMIPAKTHYCCKOC IPHUMCHCHHUC: IIOCTOSAHHBIC MAIHUTLI,
QJICKTPOMATrHUTHI, SJICKTPOABUI'ATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MMy4YKa MarHUTHBIM T1OJIEM.
JIMHUM MHIYKUIUY MarHUTHOTO TIOJISL.

BzaumogaeiictBue JABYX IMIPOBOAHUKOB C TOKOM.



Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.
SIBneHue MIEKTPOMArHUTHOM UHAYKIIUH.
[IpaBuiio Jlenna.

3aBUCHUMOCTh BHCKTpOﬂBH)KyHICﬁ CUJIBI MHAYKIOHUKU OT CKOPOCTHU HM3MCHCHUS MArHUTHOTO
IIOTOKAa.

SIBneHME CaMOVHTYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TIOJIST KaTYIITKH C TOKOM.

HccnemoBanue NeHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHAS JIEKTPOMArHUTHOW WHITYKITHH.
Paznen 5. Kosie0aHusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebarenpHast cucrema. CBoOOgHBIE MeXaHWYeCKHe KojeOanus. [‘apMoHHuYeckue
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHUK.
MareMaTnueckuii MasTHUK. Y paBHEHHUE TapMOHUYECKHX Kosiebanuii. [IpeBpaiienne sHepruu npu
TapMOHHYECKUX KOJICOaHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIC KOJICOAHHWS B HJICATHHOM
KOoJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM

KOHTYpe.

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaromux KoJIe0aHMIX. BBIHY)K)IGHHBIC MeXxaHn4ecKue KojaeOaHMus.
Pe3onanc. BBIHY)K,HCHHBIG QJICKTPOMAIrHUTHBIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTh MNEPEMECHHOI'O TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHHC CUJIbl TOKA U HAITPSIKCHHA.

Tpanchopmarop. I[IpousBojacTBo, mepeaaya U MOTPEOICHUE DIIEKTPUUYECKON IHEPTHUU.
DKOJIOTMYECKME PHUCKH TP MNPOU3BOACTBE 3ieKTpod3Hepruu. KynbTypa wHcnosib3oBaHus

QJICKTPOOHEPTUH B MMOBCEIHEBHOM JKU3HU.

Texanuueckue yCTpOﬁCTBa U  TPAKTUYCCKOC TPUMCHCHUC!: SHGKTpI/ILIeCKI/Iﬁ 3BOHOK,
reHepaTop NEPpEMEHHOTO TOKA, JIMHUHU 3JICKTPOIICpEaAa.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoJiebaTenbHONW CUCTEMBI (MIPYKUHHBIA MIIM MaTeMaTUYECKUN
MasiTHUK).



Habmoienue 3aTyxarommx KoaeOaHui.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
Habmonenue pe3onanca.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcmworpaMmsl — (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsOKEHWs] OT BPEMEHM) JUId
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKM WHIYKTMBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIepelauH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MAJIbIX KOJIEOAHUN Ipy3a HA HUTHU OT JUTMHBI HUTH U
MaccChl Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKa B I€MM M3 IOCIEAO0BATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHvle 60JIHb

MexaHndeckre BOJIHBI, yCIIOBUS pacupocTpanHenus. [lepuoa. CkopocTh pacnpocTpaHEeHUs
u panuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HWHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUS U3IY4YEHHs SJIEKTPOMarHUTHBIX BOJIH. B3ammnas
opueHTaius BektopoB E, B, V B anekrpomaruutHo# BosHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHue, MpeJoMiieHHe, noispuzauus, Audpakuus, uHtepepeHius. CKOpoCTb

QJICKTPOMArduTHLIX BOJIH.

[lIkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMeHEHHE PJIEeKTPOMArHUTHBIX BOJH B TEXHHKE W
OBITY.

[TpunIUIIBEI pagoCBA3U U TeaeBuAcHUA. Paaronokaiusi.

DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaIOUIEH Cpeibl.

TexHuyeckrue yCTpPOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: MY3BIKAIbHBIE WHCTPYMEHTHI,
YIBTPa3ByKOBAsl JUArHOCTUKA B TEXHUKE M MEIULUHE, paaap, paJuONpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

06pa3OBaHI/IC H PpacClpoOCTPaHCHUC MTONICPCUHBIX U NTPOJOJIbHBIX BOJIH.



Konebumomieecs: Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.
Habmonenne naTephepeHny U qudpakini MEXaHHIECKUX BOJIH.
3BYKOBOW PE30HAHC.

Habmtonenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KOJIeOaHU.

UccnenoBanne  CBOWMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHelHOE pacpoCTpaHEHUE CBETa B OJTHOPOIHOM cpene.
JIyud cBeta. ToueyHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pa’keHUN B IJIOCKOM
3epKaiie.

[Ipenomiienne cBeta. 3akoHBI TpeIOMIIEHUS cBeTa. AOCOTIOTHBIM — TOKa3aTelb
npenomienus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroj MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceeta. L[BerT.

CoOuparoriue ¥ pacceuBaroiiye JWH3bL. ToHkas smH3a. DOKyCHOE pacCcTOsHUE U
OonTHYECKas cuiia TOHKOU JMH3BIL. [locTpoeHne n3o0pakeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas omntuka. WuTtepdepenums cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIIOBHUSA
HaOIOICHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX

KOI'CpCHTHBLIX HCTOYHHUKOB.

Hudpakuuss cera. JudpakuuoHHas pemiérka. YciIoBue HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUA MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnudeckre ycTpocTBa M MPAaKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, QoToamnmapar,
MIPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONITUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU L.

Jlemoncmpayuu

[IpsiMonuHeitHOE paclpoCTpaHEeHHe, OTpaKeHHE M IpeloMieHue cBera. Onruyeckue
pUOOPHL.



[TonHoe BHYTpeHHEe oTpaxkeHrue. Mojieas CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHUM B JTMH3aX.

Mopenu MUKpOCKOTIa, TEIECKOIIA.

Habmonenne naTepdepeHym cBera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[Tony4yenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

HaGnronenue monsipuszaiuu ceera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune mokasaresns mpeioMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paKeHUI B JIMH3AX.

HaGnronenue aucnepcun cBeTa.
Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuubl TPUMEHUMOCTH KJIACCHYECKOW MeXaHHMKHU. [locTynmarsl crnennalbHON Teopuu
OTHOCHTEJILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BaKyyMme, IPUHIUII
OTHOCHTEIBHOCTH DUHINTEHHA.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.

DHEprus ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBsi3b Macchl € YJHEPrUeH U UMITYJILCOM PENATUBUCTCKON YaCTUIIbl. DHEPrUs MOKOSL.
Paznen 7. KBantoBasi pusznka

Tema 1. Inemenmuvt K6AHMOGOT ONMUKU

®otonbl. ®opmyna [TnaHka cBsA3M SHEPTUU (POTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIBC
¢doToHa.

OtkpeiTue u wuccaenoBanue Qotordpdexra. Omnbitel A. [I'. CroseroBa. 3akoHBI
¢dororddekra. YpaBHenue DitHiuTeiHa 115 poroaddexra. «KpacHas rpanuna» gporospdexra.

JNasnenue cera. Onbitel [1. H. JIeGenena.

XUMHUYECKOE eHCTBHUE CBETA.



TexHuuecKre yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: (PoToIeMeHT, (OTOMATUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3(hheKT Ha YyCTAaHOBKE € ITUHKOBOH MJIACTUHOM.

HccnenoBanue 3akoHOB BHeUTHEro (hotodddekra.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesauto o -gactuil. [lmanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue n norsouieHne GOTOHOB IpU MEPEXOJE aToma ¢
OJHOTO YPOBHS HEpruu Ha Apyroi. Bunel cektpoB. CEKTp ypOBHEN SHEPTUU aTOMa BOJAOPOAA.

BosHoBEIE cBOlICTBaA yacTull. BosiHb! ne bpoiinsa. KopnycKynsspHO-BOJIHOBOM Ayaanu3M.

CrionTanHoe u BBIHYXK/ICHHOC M3JIYYCHHEC.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIEKTpaJbHbIM aHAIN3
(cmexTpockom), Jiazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeRvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

HaGnronenue nuHeHYaToro CreKkTpa.

Tema 3. Amomnoe sa0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHHUS A/ipa. OTKphITHE paJUOAKTUBHOCTH.
OmnsiTel Pesepdopnaa o onpeneneHuio coctaBa paaAMoakTUBHOTO u3nydeHus. CoiicTBa anbda-,

66Ta', raMmma-usJIydcHus. Bausaue PaaArOaKTHUBHOCTU HA KUBBIC OPIraHU3MBI.

OTkpeiTHE TPOTOHA U HeTpoHa. HyknonHas monens siapa ['eitsendepra—Banenko. 3apsia
anpa. Maccosoe uncio aapa. M3oromnst.

Anba-pacnian. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-uznyueHue. 3aKoH
paZroaKTUBHOTO pacnaja.



DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jleekt Maccsl sapa.
SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepupiii  peaktop. Tepmosimepubiii cunte3. IIpoOneMbl W TNEPCIEKTUBHI  SIEPHOM
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI IEPHOIN S3HEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.
Metoapl HAOIIOACHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.
®dyHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoi KapTUHBI MHpa.

TexHuueckre yCTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SJIEPHBIN pEeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

CuéTYnK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Drarbl pa3BuThs acTpoHOMuH. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IBI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiHeyHast cucreMa.

Counnie. ConHeuHast akTUBHOCTb. Mcrounuk sHeprur ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKH. JlarpaMmmMa «CIeKTPpaIbHBIA KJIACC — CBETUMOCTBY. 3BE3bI TJIABHOU
[IOCJIENOBATEILHOCTH. 3aBUCUMOCThL «Macca — CBETHMOCTbY UISL  3BE3J  TJIAaBHOM
MOCJIEeI0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O

MPOMCXOXKACHUH | 3BoJitorrK COJIHIIA 1 3BE3/T. DTambl )KU3HHU 3BE3]T.

Muneunsiii [Iyts — Hama [ManakTtuka. [lonoxenue u neuxenne Connua B ['anaktuke. Tumst
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO0ma. PazGeranue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus



Habnronenust HEeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHHEM KOMIBIOTEPHBIX MPHIIOKEHHUH
IUISL OTIpeeNICHHsI TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noymapus U sipkue 3BE3/bL.

Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.
O0o0maroniee NoBTOpPEeHUE

Ponp ¢u3ukn w acTpoHOMHUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYCCKOW, COIMAIBHOW U
ATHYECKOHU cpepax AeaTeTbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKH M aCTPOHOMHUHU B COBPEMEHHON
HAyYHOM KapTHHE MHpa, poJib (PU3MUECKOW Teopuu B (POPMHUPOBAHUHM MPEICTABICHHNA O
(¢u3nyeckoil KapTUHE MHUpa, MECTO (PU3NYECKON KApTHUHBI MUpPA B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUMN O IIPUPOJIE.

Me)Kl'[peIlMeTHble CBH3N

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kjacce OCYIIECTBISIETCS C Y4ETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJIOTHH, XHUMUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBJICHUE, Hay4yHbId (akT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIO/IEHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNAE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUN, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJAECTBO, BEKTOPHI U HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU N0I00US TPEYTOJILHUKOB, ONIPEIEICHNE TUIOIIAIU II0CKUX GUryp u oobpéma Tel.

Buonoeus: OJICKTPHUYECCKHUC ABJICHHUSA B JKUBOU mnpupoae, KoJIeOaTeIbHbIE JBHXXCHHA B JKHUBOH
IprUpoac, ONITUYCCKUE ABJICHUA B JKUBOH IIpupoac, HeﬁCTBHe paguanyvy Ha )XUBBIC OPraHHU3MBbI.

Xumusa: CTpoeHHME AaTOMOB U MOJIEKYN, KPUCTAJZIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBII aHau3.

l'eoepaghus: MarHUTHBIE TOTIOCAa 3€MJIH, 3aJ€KU MarHUTHBIX pyd, GOTOChEMKA 3eMHOU
MOBEPXHOCTH, IIPECKA3aHNE 3eMIICTPSICEHUH.

Texnonocus: TMHUM 3JIEKTPOIIEpPEIay, TCHEPATOP MEPEMEHHOIO TOKa, JJEKTPOJABUTATEIb,
WHIYKIIUOHHAS Te4b, pajap, paJuoONpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meun,
MPOCKIIMOHHBIN anmapar, BOJIOKOHHAs OINTHKA, COJTHEUHas OaTapes.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA



OcBoenne yueOHOro mpenmera «Pu3nMka» HA YpOBHE CpeaHero oOiiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInmgHOCTHBIE PE3YNIbTaThl OCBOEHHUS ydeOHOTo mpenmera «DHU3MKa» TOIHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPECHHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  0OIIecTBa,
pacimpeHue XU3HEHHOTO OIbITa M OTBITa JIEATETLHOCTH B INPOLECCE peau3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh TPAKJAAHCKOM TO3WIMUK  OOydYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 0OIIECTBA;

MPUHATAE TPATUIIMOHHBIX OOIIEYETIOBEUECKINX TYMAHHUCTHYECKHUX M JIEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B HMHTEPECAaX T'PaKIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

YMEHHE B3aMMOJECHCTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSAMHI 1 Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON NESTEIbHOCTH;
2) NIATPHOTHYECKOT0 BOCTIMTAHHUSI:
c(OpPMUPOBAHHOCTH POCCUICKON IPakIaHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSIM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHMSI:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLCHUBATHL CUTYyallUIO U IPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH HA
MOPAJIbHO-HPAaBCTBCHHLIC HOPMbI U ICHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTU y‘{éHOFO;

OCO3HAHHWE JMYHOTO BKJIaa B TIOCTPOEHHE YCTOWYMBOIO OY/IyIIIEro;
4)3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUUYECKOE OTHOILIEHUE K MHPY, BKIIIOUas 3CTETUKY HAYYHOIO TBOPUYECTBA, MPUCYLIETO
¢u3nveckoit Hayke;

5) TpynoBoro BocnuTaHus:



MHTEpEC K pa3iInyHbIM chepaM npodeccHoHAIBHON 1S TETbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (u3MKOW M TEXHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccuu u
peajin30BbIBATh COOCTBEHHBIE )KU3HEHHbIE IIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO U caMO00Opa3oBaHHIO B obOjacTu (U3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 9K0JIOTHYECKOr0 BOCTIUTAHUS

c(pOPMUPOBAHHOCTh SKOJIOTHUECKON KYJIBTYpbI, OCO3HaHME TJOOAIbHOIO Xapakrepa
9KOJIOTMYECKUX MPOOIIeEM;

IJTAHUPOBAHUE U OCYILIECTBIICHHUE JENCTBUI B OKPYKAOIIEH CPEIe HA OCHOBE 3HAHUS LIEJIei
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA;

paclIUpeHUe OmbITa JACSITEIBHOCTA SKOJIOTMYECKOW HANpaBJIE€HHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUU 10 (PUBUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

C(POPMHPOBAHHOCTE ~ MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS QU3NUECKON HAYKH;

OCO3HaHUEC NECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IPOLECCCE U3YUCHUSA (1)I/ISI/IKI/I
OCYIICCTBJIATDH MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS
Ba3oBble 1oruyeckue aeiicTBus:

CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTB U AaKTyaJIM3UpOBaTb HpO6J'ICMy, paccMaTpuBaThb eé
BCCCTOPOHHC,

ONpCACIIATh LCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX JOCTUKCHUS,
BBIABJIATH 3dKOHOMEPHOCTU U TPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘IGCKI/IX SABJICHUAX,

pa3pabaTbIBaTh IUIaH peleHHs MPoOIeMbl ¢ yUETOM aHaIM3a UMEIOIUXCS MaTepUaIbHbIX U
HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBLI B HACATCIBHOCTL, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB MCIIAM,
OLCHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJIMHUPOBAaTh WU BBINOJHATH padOTy B YCIOBHUSX PEANBHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJCHUCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6JIeM.
ba3oBble HCCIeA0BATC/IbCKHE HeﬁCTBHﬂ:

BJIQJIETh HAY4YHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHSTHSIMU W MeETOAaMu (U3HUYECKOM
HayKH;

BJIQJIETh HaBBIKAMHU y4€OHO-UCCIIEIOBATEICKOM M MPOEKTHOM JAESATEIIbHOCTU B 00JacTH
(hU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METOJ/IOB PEIICHUs 3a/1a4
(DMBUYECKOTO COICpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOJIOB MO3HAHUS;

BIIQJIETh BUJAMHU JICATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETallvH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUAX, B TOM YUCJIE PU CO3JaHUHU
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIU3UpPOBATh 3a/]ady, BBIJIBUTATh
TUTIOTE3Y €€ PeIIeHHsI, HAXOUTh apTYMEHTHI JIJIs JJOKA3aTelIbCTBA CBOUX YTBEPKACHUI, 3a7aBaTh

rapamMeTpsl U KPUTEPUHU PELICHMUS;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XOA€ PCHICHUSA 3aJJa4i pE3YyiIbTaTbl, KPHTHYCCKN OLICHUBATDH
X JOCTOBEPHOCTD, IPOrHO3UPOBATE U3MCHCHHUE B HOBBIX YCIIOBHAX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTeIbHON ACITEILHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€H, IIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU MOTydeHUs uHbopMmanuu (GU3NYECKOTO COAEPKAHUS U3 UCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IOWCK, aHAJIW3, CHCTEMaTU3alul0 U
WHTEPIPETAINI0 HHPOPMAIIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

HCIOJIb30BaTh CpeAcTBa MH(GOPMAIIMOHHBIX H KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pellIeHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad C coOItofeHneM TpeboBaHUi

APrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX M ITHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXKAaHUA B pPa3IMYHbIX (dopMmaTax ¢ y4&ToM
Ha3zHa4YeHUs HHPOPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIbHYIO (DOPMY IPEICTaBICHUS
Y BU3yaJIU3alUU.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
OCYIIIECTBIISITH OOIICHHUE HA YpOKaX (DU3HKHU M BO BHEYPOUHOU JACATCIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlui U CMATYaTh KOH(QIUKTHI;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBHI ¢ yd4éTOM OOLIMX MHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4eHa KOJUIEKTHBA;

MPUHUAMATH I€JIM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATh W KOOPAWMHHPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUMN, paclpeneaTh POJIA C YIETOM MHEHHN

Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYeCTBO CBOETO BKJIA/a M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLICHUBAThL HWACU C IMO3HMIIMKM HOBH3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIICCTBJIATL IIO3UTUBHOC CTPATCrM4€CKOEC TIOBCACHHUE B PA3JIMUYHBIX CHUTyalUAX,
MIPOABJIATD TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIINAaTHUBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIe YUeOHbI€ 1eliCTBUA
Camoopranuszanmsi:

CaMOCTOATCIIbHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIBHOCTL B o0Oactu (1)I/I3I/II(I/I )51
ACTPOHOMMUHU, BBISIBJISATD HpO6HCMBI, CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aaa4u,

CaMOCTOSTENBHO COCTABJATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTECHUM;

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM,

paciIupATb paMKU y‘ICGHOFO npeaMeTa Ha OCHOBC JIMYHBIX npeunhoeHHﬁ;



JIeNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CIocOoOCTBOBATH (POPMHUPOBAHUIO H MIPOSBICHUIO APYIUIIMN B 001aCTH (PU3HKH, TIOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

JAaBaTb OLCHKY HOBBLIM CUTyallUAM, BHOCHUTH KOPPCKTUBBI B JACATCIBHOCTH, OLCHUBATDH
COOTBCTCTBUC PEIYJILTATOB LECIISAM;

BJI1aJI€Th HaBbIKaMH IMO3HaBaTEILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBCpPIIaCMbIX HCI;'ICTBHI\/JI n
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PE3YIIBTATOB U OCHOBaHI/II\/JI;

HCI0JIb30BaTh MPUEMBI pe(IeKCHu AJIs OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUKECHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OMIMOKH.

B npornecce noCTHKeHUsT TUUHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTrPAMMBI MO (PU3UKE IS
YPOBHS CpelHero oomiero o0pa3oBaHusi y 0OydyalolUUXCs COBEPUICHCTBYETCS SMOIMOHAIbHBIN

HMHTCIIJICKT, npennonarafonmﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIILHOE COCTOSIHUE,
BUJIETh HANpPaBIEHUS pPa3BUTHsI COOCTBEHHOI SMOLIMOHAIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

CaMOPCTYJIMPOBAHMS, BKIIFOUAOIICTO CAMOKOHTPOJIb, YMCHUC IPUHUMATD OTBECTCTBCHHOCTD
3a CBOE IIOBCICHUC, CIIOCOOHOCTD AJAIITUPOBATHCA K OMOIMOHAJIbHBIM U3MCHCHHAM U ITPOSABJIIATH

FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

BHy’TpeHHeﬁ MOTHBaIu, BKJ'II-O‘{aI-OH_Ieﬁ CTPEMIJICHUC K HOOCTHIKCHHIO HCJIN U YCIICXY,
ONITUMU3M, NHUIIUATHUBHOCTb, YMCHHC JIECTBOBATh MCXOJS U3 CBOUX BO3MO)KHOCT€I>1;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TIOHMMATh OMOIHNOHAJIBHOC COCTOSAHUEC OPYTHUX,
YUYUTBIBATH €0 IIPHU OCYIICCTBICHUN O6H.[CHI/IH, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHULIO;

COMMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHUA C APYTHUMU
JIIOAbMH, 33.60TI/ITBC$I, MPOSABJIATH UHTEPCC U pa3peilaThb KOH(bHHKTBI.

HPEAMETHBIE PE3YJIbTATbBI



K xonmy obyuenust B 10 kJjacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3MKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B PAa3BUTHH COBPEMEHHOM TEXHHUKH M TEXHOJIOTMH, B NPAKTHYECKOU
JIeSATEIIFHOCTH JIIOJICH;

YUUTHIBATh TPAHHIIBI IPUMEHEHNUS N3YUYECHHBIX (PH3UUECKUX MOJIETICH: MaTepraIbHas TOUKa,
MHEepLHaNbHas CUCTeMa OTCcuéTa, abCOJIOTHO TBEP/IOE TEJO0, UCANBbHBIN ra3, MOJEIN CTPOEHUS
ra3oB, XUAKOCTEH U TBEPIBIX T€J, TOUCUHBIM AJIEKTPUUECKUN 3apsii IPU peleHuu (pU3ndecKux
3a/1ay;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOpHHM CTPOEHHUS BELIECTBA U DJIEKTPOJUHAMHKU:
PaBHOMEPHOE M DPABHOYCKOPEHHOE NPAMOJUHEWHOE [BI)KEHHE, CBOOOJHOE MaJeHHE Tell,
JBUKEHHE [0 OKPYKHOCTH, HHEPIUS, B3auMoIelcTBHUE Tel, Tuddy3us, OpOyHOBCKOE JIBHKEHHUE,
CTPOEHHE KUIKOCTEH M TBEPIBIX TeJl, K3MEHEHUE 00bEMa TeJ MPH HAarpeBaHUU (OXJIaXACHUN),
TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJAEHCAIus, IUIaBIIEHWE, KPUCTAJUIM3alus, KUIIEHUE,
BJIQ)KHOCTh BO3/yXa, MOBBILIEHUE IaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/JIE, CBS3b
MEXJly HapamMeTpaMH COCTOSHUS ra3za B HM30IpOLeccax, AIEKTpU3alUs TeJ, B3auMoJeiicTBUe
3aps/ioB;

OTHCHIBaTh MEXAHUYECKOE IBUKEHHE, HCIOJb3ysd (U3MUECKHE BEJIMYMHBI: KOOPIHHATA,
MyTh, MEpPEMEIleHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHila, UMIYJIbC Teja, KHHEeTHYeCcKas
SHeprusi, NMOTEHLHUaJIbHAsl AHEpPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTHCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUIT CMBICIT UCTOJIb3yEMbIX BEIHUNH, UX 0003HAUYEHUS
U €MHHUILIbI, HAXOTUTh (GOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTrUMHU
BEJTMYMHAMU;

OIIMCbIBATh H3YYCHHBLIC TCIIJIOBBIC CBOMCTBA TEI U TEIJIOBEIC SABJICHUSA, MCIIOJIb3Yyd
(1)I/I3I/IquKI/IC BCJIMYWHBI. [OAaBJICHHUEC TIasa, TEMIICpaTypa, CpPpEAHAA KHUHCTHUYCCKAsA OHEPIrus
Xa0THYECKOI'0 ABHXKCHHA MOJICKYII, CpCAHCKBaApaTH4YHas CKOPOCTb MOJICKYJ, KOJIHWUYECTBO
TCIJIOTBI, BHYTPCHHSS DHCPIUA, pa60Ta rasa, KOB(I)(I)I/IHI/IGHT IIOJIC3HOI'O HeﬁCTBHH TCIIIIOBOIO
ABUTATCIIA; IIPH OIMMCAHUU IIPABUJIBHO TPAKTOBATDH q)HSHqCCKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIIMYHUH,
uX 0003HAYeHUsS U CAWHHUIBI, HaXOIUTb Q)OpMYHBI, CBA3bIBAIOIIUC JAHHYIO CI)I/I?»I/I‘ICCKYIO
BCIIMYHHY C APpYIT'MMU BCIIMYHNHAM

ONHUCBIBATHL HU3YUCHHBIC SJICKTPUYCCKUC CBOMCTBA BCHICCTBA M DJJICKTPHUYCCKHC SBJICHUA
(l'[pOI.ICCCH), HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCIIMYHUHBI: BHCKTpI/I‘-ICCKI/Iﬁ 3apAan, SJICKTPUUYCCKOC IIOJIC,
HaHpH)KéHHOCTB moJjrsA, MOTCHHOHAJI, Pa3sHOCTb IIOTCHLOUAIOB, IIpW OIHWCAHUKU TIIPABUIIBHO
TPAKTOBATb (1)H3H‘ICCKHﬁ CMBICJI HUCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HAUCHHS H CAVHUIIBI,
YKa3bIBaATb (l)OpMy.]'IBI, CBA3BIBAIONIUEC NAHHYIO (I)I/IBI/ILIGCKyIO BCIIMYNHY C APYTUMHU BCIIMUNHAMU

aHAIM3UPOBATh (U3UYECKUE TPOLIECCHl WU SIBICHUS, UCTONB3yd (PU3NYECKHE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemupHOro TsaroTeHus, |, Il u 1l 3akonsr HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPAHEHUS MMITYJIbCa, TPUHIIUI CYHEPIIO3UIINU CUII, TIPUHITUTT
paBHOMPABUS WHEPIHATBHBIX CUCTEM OTCYETA, MOJIEKYIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KWHETHMYECKOW JHEPIHH TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUS



ANEKTPUUECKOT 0 3apsizia, 3akoH KyoHa, pu 3TOM pa3nndaTth CI0BECHYIO (hOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHIUIBI ACUCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3iauyaTth yCI0BHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON XKU3HU;

BBIIIOJIHATE SKCIICPUMCHTBI 110 HMCCJICI0BAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U mponeccoB ¢C
UCTIOJb30BAHMEM  TMPSMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npo0ieMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyIOBaHUs, IPOBOAUTH OIBIT ¥ (POPMYIMPOBATH BBHIBOJIBI,

OCYILIECTBIIAITh NpPSMbIE M KOCBEHHbIE M3MEpPEHUs (U3MYECKUX BEJIWYUH, INPU 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIOJIb30BaThb WM3BECTHBIE METOJbl OLEHKHU
MIOTPEITHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM MPSMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YJIbTAaThl IOJTY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TaOIHIl U TpaMKOB, 1€1aTh BBIBOJIBI IO pe3yabTaTaM
HCCIIEA0BAHUS;

coOmoiaTh MpaBmiIa 0OE30MacHOTO TpyAa NPH TMPOBEACHUM HCCIECJOBAHMNA B paMKax
y4eOHOTO SKCHEePHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH W  IMPOEKTHOW JIESTENbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(uznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBUS 33Ja4d BHIOUPATh GU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEATIbHOCTH MOJyYEHHOTO 3HAaYeHUs PU3NUYECKON BEINUMHBI,

pfiiaTh Kad4C€CTBCHHBLIC 3aJadyHr: BBICTpAHMBATh JIOTHYCCKU HCIIPOTHUBOPCUHUBYIO LCIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOfI Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘leCKI/IC SABJICHUA,

WCII0JIb30BaTh IIPU PEUICHUH YUEOHBIX 3a]]a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHWsS, HUHTEpIpPETAaluyd U TNPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
MONYJSIpHOM NH(GOPMaLlUK, TOTYYSCHHON U3 PA3IUYHBIX ICTOYHUKOB, KpUTHYECKU aHATHU3UPOBAThH
MOJIy4aeMyr0 HHPOPMAIHUIO;

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BATb TCOPCTUYCCKUC 3HAHUA 110 (1)143141(6 B IOBCEIHEBHOM KU3HU JJIsI obecneyeHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH 1N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3A0POBBA U C06J'II-OI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBEICHUS B Oprmaqueﬁ cpeace,

pa6OTaTL B I'pyIII€ € BBIIIOJIHCHUEM PA3JIMYHBIX COLMUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
TpyIIbl, paluOHAJIBHO pPacCHpeaciisiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHHAAPTHBIX CUTYyalUsAX, AJCKBATHO OLCHUBATH BKJIAJ KAXXKAOTO M3 YYACTHUKOB TI'PYHIIBI B
peuIcHue paCCManHBaCMOf/'I Hp06HCMBI.



K xonmy obyuenust B 11 kJacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOI'MH, B IPAKTHYECKOU
JEeATETbHOCTH JIFOJICH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHHS W3YYCHHBIX (PU3MUECKUX MOJENCH: TOYCHHBIH
ANEKTPUYECKUH 3apsi], JIyd CBETa, TOYEUHBIN HCTOYHUK CBETA, SIAEPHAS MOJEIIb aTOMA, HYKJIOHHAs
MOJI€JIb AaTOMHOTO si/ipa MpHU peLIeHUH PU3NUECKUX 3a1a4;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHM M KBAaHTOBOHM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII HA MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, IPSMOJIMHENTHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus W MOJspU3alusg CBETa, TUCHEPCHs CBETa,
dhoTornekrpuueckuii 3¢pdexT (portorddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBAaTh M3y4YEHHbIE CBOICTBa BelIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIUYHBIX CPell) U AJIEKTPOMATrHUTHBIE SIBJIIEHUS (TIPOLIECCHI),
UCHoJyib3ysl (GU3NYECKHE BEIMYMHBL: DBJICKTPUUYECKUH 3apsij, Cuila TOKa, DJIEKTPUYECKOe
HaMpsHKEHUe, IIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABMKYIIAS CHUIA,
paboTa ToKa, MHAYKIMS MarHUTHOTO moJisA, cuina Awmmepa, cuia JlopeHua, MHIYKTHUBHOCTh
KaTYILIKH, SHEPrUsi 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE MApPMOHHYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (POKycCHOE pacCTOsIHME€ M ONTHUYECKas CHJIa JIMH3bI, MPH OMHUCAHWUU MPaBUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBI,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OIIMCbIBATh HM3YYCHHBIC KBAHTOBBIC SABJICHHUA W IIPOLCCCHI, HCIOJb3YA (1)I/I3I/I‘ICCKI/Ie
BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHuWTHBIX BOJIH, AJIMHA BOJHBI W YaCTOTa CBETA, SHCPIUAd H
HUMITYJIBC (l)OTOHa, nepuoa ImoJypacmnaga, SHEPrusa CBA3HM aTOMHBIX AA€p, IIPU OIIMCaHHUHU
IpaBUJIBHO TPAaKTOBATH (bHSH‘leCKI/Iﬁ CMBICII HCIOJIB3YEMBIX BCIHWYHUH, HX 0003HaYeHHUsA U
CANHUIDBI, YKa3blBATb (bOpMy.]IbI, CBA3BIBAIOMIUC JAHHYIO (1)I/I31/I‘IGCKYIO BCJIMYHNHY C APYIruMH
BCINMYMHAMU, BbIYUCIIATH 3HAYCHHC (1)I/ISI/I‘IGCKOI‘/‘I BCJIMYHMHBI,

aHAJTM3UPOBaTh (PU3MUYECKHE IMPOLECCHl M SIBICHMS, UCHOJIb3YS (U3NYECKHUE 3aKOHBl U
OpUHLUOBL:  3ak0oH OMa, 3aKOHBI IIOCJIEJOBAaTEILHOTO U NApajyIeIbHOTO  COCAUHEHMS
IIPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPA)KEHMs CBETAa, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHe DiHIITeHHa 171 poTo3(ddexra, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
IOCTyJIaTel  bopa, 3akOH paJMOAaKTHUBHOIO pacmazna, IpH OTOM pa3ivyaTb CJIOBECHYIO
(GopMYyIHPOBKY 3aKOHa, €ro MaTeMaTH4YecKOe BBIPAXEHHE M YyCJIOBMs (TpaHMIbI, 00JacTH)
IIPUMEHUMOCTH;

OTPEIEIATh HANpPABICHUE BEKTOPAa MHAYKLIMHM MAarHUTHOTO MOJIS NPOBOJHUKA C TOKOM,
cusiel Amnepa u cuibl Jlopenua;

CTPOUTL U OINHCBIBATH I/I306pa)KCHI/IC, CO3a1aBacMoOC IIJIOCKUM 3€pKaJIOM, TOHKOH HHH30ﬁ;



BBIIIOJIHATL SKCIHCPUMCHTBI 110 HMCCJICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIECHUU U mponeccoB ¢
UCTIOJb30BAHMEM TPSAMBIX M KOCBEHHBIX HW3MEpEHUH: 1mpu 3ToM  (HOpPMYIUPOBATH
npo0ieMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, POBOAUTH OIBIT M (POPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE HW3MEPEHHUS (PU3MUYECKMX BEIUYHH, IPU ITOM
BBIOMPATh ONTHUMAJbHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIOJIb30BAHUEM IMPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YIbTATHI TMOIYUYCHHOH 3aBUCHUMOCTH
¢u3nyecKux BEIWYMH B BHUAE TabmuIl M TrpauKOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BaHUS;

coOmoaTh MpaBMiIa 0OE30MacHOTO TpyAa NPH TNPOBEACHHM HCCIEIOBAaHMHA B paMKax
y4eOHOTO OSKCHEepHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH U  IMPOEKTHOW JIESITEIbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NUYECKYIO
MOJENb, BBIACHATh (U3NUYECKUE BETUYMHBI U (OPMYIbI, HEOOXOAUMbIE Uil €€ pelIeHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOJTyYE€HHOTO 3HaYeHUsI PU3NUYECKON BEIUUNHBI,

pelmaTth KadecTBEHHbIE 3a/lauM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBY IIEMOYKY
paccyXJeHU ¢ OOPoi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UUYECKUE SBICHUS;

WCIO0JIb30BATh IIPU PEIICHUH YIEOHBIX 3a]]a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYPHUpPOBaHUsS, HUHTEpPIpPETAlMd U TNPEJCTaBICHUS Yy4eOHOW U HaAy4HO-
MONYJSIpHOM HH(GOPMaLIUK, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
MOJIy4aeMyto HH(POPMAIHUIO;

OOBSACHATH MPUHIIMIIBI ACHCTBUS MALLIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBUSA WX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTh MPUMEPHI BKJIAJa POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJOTUI;

HCIIOJIb30BATh TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU IS obecreueHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3A0POBBA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTUYECKOTO IMOBEACHUS B 01<py>1<a10LueI71 cpeac;

paboTath B rpyIiIie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PAbOTY
TPYIIBl, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHAAPTHBIX CHUTYyalMSAX, aJ€KBAaTHO OLEHMBATH BKJIAJ KaXXIOI'O0 M3 YYaCTHUKOB IPYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.
TEMATHYECKOE IINTAHUPOBAHHME



10 KJIACC

Ne HanmenoBanue pasnennos u KosnuecTBo yacos OnextpoHHbIe (TU(POBLIE)
/i TEM MPOTPaMMBbI Bcero | Kontpouns | IIpaktude o0pazoBaresbHbIE PECYPChI
HBIC CKHe
paboThI paboThl
Pa3znea 1. PUBUKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSI
1.1 | ®usuka u METOIbI HAYYHOIO 2 bubnuorexa [JOK
MTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mno pazueny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 | luHamuka 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpAHEHUS B 6 1 1 bubnuotexa [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 | OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
KHHETHYECKOW TEOPHH https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOIMHAMHKH 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie COCTOSIHUS 5 bubnuorexa [JOK
BerectBa. MazoBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Paznen 4. 9JIEKTPOIMHAMUKA
4.1 | DaexTpocTaTHKa 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | IIoCTOSIHHBIN ICKTPUICCKUI 12 1 2 bubnuorexa [JOK
TOK. TOKH B pa3InYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 68 4 5
I10 TTIPOTPAMME
11 KJIACC
Ne HaumeHoBaHue pa3iesioB u KonnuectBo yacos OnektpoHHbIe (LI(POBHIC)
n/n TEM MPOTPaMMBbI Bcero | Konrpons | [IpakTu 00pa3oBarelbHbIC PECYPChI
HBIC YeCKUe
paboThl | pabOTHI
Paznen 1. DJIEKTPOJANHAMUKA
1.1 | MaruuTtHOe noie. 11 1 3 bu6moreka [IOK
DNEKTPOMArHUTHAS HHYKITUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbI
2.1 | MexaHH4YecKUE H 9 1 bu6moreka [IOK
HJIEKTPOMArHUTHBIE KOJIeOaHHsI https://m.edsoo.ru/7f41c97c
2.2 | MexaHHYECKUE H 5 1 bubmunorexa LIOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | OnTuka 10 3 bubmoreka [{OK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Pazzea 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCHUTEJIBbHOCTH

3.1 | OcHOBBI crieNMANILHOM Teopun 4 1 bubnuoreka [{OK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢c

Wroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | DieMeHThbI KBAHTOBOM OIITUKU 6 bubmnoreka LIOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

4.3 | AtomHOe 571po 5) bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 | DnemMeHThI ACTPOHOMHUH U 7 1 bubnuotexa [JOK
acTpoGHU3UKH https://m.edsoo.ru/7f41c97c

Hroro mo pazgeny 7

Pazaen 6. OGOBIIAIOILIEE IOBTOPEHUE

6.1 | O6o0mIaroIee TOBTOPCHHE 4 bubnmmoreka [JOK

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

Hroro o pazgeny 4

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB 68 4

110 ITIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

IMPUJIOKEHUE

Ne Tema ypoxka KousnuecTBo yacos [Hara ONEeKTPOHHBIE
/i Bcero | Kourpo | [Ipaktny | M3ydeHHs 1upoBbIe
JIbHBIE €CKHe 00pa3zoBaTebHBI
paboTel | paboThl € pecypchl
1 ®u3nkKa — HayKa O IPUPOJE. 1 bubnuoreka
Hayunble MeTo b1 TO3HAHMSA [HOK
OKPY)KaIOIIEero MUpa https://m.edsoo.r
u/ff0c32e2
2 Ponb u MecTo pusmku B 1 bubnuoreka
(hopMHUPOBAaHUU COBPEMEHHOM [HOK
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.r
MPAKTHYECKOH JICSITENbHOCTH JIFOICH u/ff0c33e6
3 MexaHnueckoe JBHKEHUE. 1 bubnuoteka
OTHOCHTENIHFHOCTh MEXaHHYSCKOTO [HOK
nekenus. [lepemerienue, https://m.edsoo.r
CKOPOCTb, YCKOPEHHUE u/ff0c3508
4 PaBHOMEpPHOE TPsAMOIMHENHOE 1 bubnuoreka
JNIBIDKECHUE HOK
https://m.edsoo.r
u/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJTMHEWHOE 1 bubnuoteka
JNIBIDKECHUE HOK
https://m.edsoo.r
u/ff0c372e
6 CBoboaHoe majieHre. Y CKOpeHue 1 Bbubanorexa
CBOOOIHOTO ITaICHU LHOK
https://m.edsoo.r
u/ffoc39cc
7 KpuBosmmHeliHOe nBUXEHUE. 1 bubanorexa
JIBr>keHre MaTepuaibHON TOUKH T10 HOK
OKPY>KHOCTH https://m.edsoo.r
u/ff0c3ada
8 [TpuHIHUIT OTHOCUTEIBHOCTH 1 bubanoreka
lanunes. UaepuyanbHble CUCTEMBI LHOK
orcuyera. IlepBsiii 3akoH HeroToHa https://m.edsoo.r
u/ffoc3be8
9 Macca tena. Cuna. [Ipunmun 1 bubnuoreka
CyINepIo3uIu cuil. Bropou 3akoH OK
HeroToHa a1 MatepuanbHOW TOUKU https://m.edsoo.r
u/ffoc3be8
10 | Tperun 3akoH HbroToHa /s 1 bubnuoreka
MaTEpHUATIBbHBIX TOYEK I[HOK
https://m.edsoo.r
u/ff0c3be8
11 | 3akoH BcemupHOro TaroreHus. Cuia 1 bubnuoreka
TshKecTu. IlepBas kocMuyeckas I[HOK

CKOPOCTb

https://m.edsoo.r
u/ff0c3d00
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12 | Cuna ynpyroctu. 3akon 'yka. Bec bubnuoreka

Tena HOK
https://m.edsoo.r
u/ff0c3el8

13 | Cuna tpenus. Kospoumnment bubnuoreka
TpeHusi. Cuia ConpoTUBIIEHUS NpU [HOK
JIBUKEHUH TeEJIA B )KUIAKOCTHU WU https://m.edsoo.r
rase u/ff0c3f76

14 | IloctynaTenbHOE U BpalllaTeIbHOE bubnuoreka
JBKEHHUE a0COJIFOTHO TBEPIOTO HOK
Tena. MoMmeHT cuiibl. [Tnedo cuisi. https://m.edsoo.r
VY CnoBust paBHOBECHS TBEPIOTO TEa u/ff0c41a6

15 | Ummynbc MaTepuanbHOM TOUKH, bubnuoreka
CUCTEMBI MaTEPUAIILHBIX TOUYEK. [HOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.r
UMITyJIbca. PeakTHBHOE IBYDKEHHE u/ff0c43d6

16 | PaboTa 1 MOIITHOCTH CHIIBI. bubnuoreka
Kunernueckast sneprust [HOK
MatepuanbHOW Touku. Teopema 06 https://m.edsoo.r
W3MEHEHUH KHHETUYECKOW DHEPrUU u/ff0c4502

17 | TloreHumanbHas SHEPTHsL. bubnuoreka
[TorenumansHast 3HEPTUS YIIPYTO HOK
nehopMHUPOBAHHON TIPYKUHBL. https://m.edsoo.r
[ToTeHiansHast SHEPTHS TENa u/ffOc461a
BOJIM3HM IOBEPXHOCTH 3eMIIH

18 | [loreHumanesHbBIE U Bbubanorexa
HEMOTEHIIMAIbHBIE CHIIBL. CBS3b HOK
pabOTHI HEMTOTEHITHAIBHBIX CHIT C https://m.edsoo.r
U3MEHEHUEM MEXaHUYECKOU u/ff0c478c
SHEPTUU CHCTEMBI Tell. 3aKOH
COXpaHCHHS MEXaHUYECKOW SHEPTUH

19 | JlabopaTopHas pabora
«MccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOM
SHEPTUU Tella Ha IpuMepe
pacTsHKEHHS PE3UHOBOTO JKI'YTa)

20 | KontponbHas paboTa no Teme bubnuoTeka
«Kunemaruka. /IlnuHamuka. 3aKOHBI HOK
COXpaHEHHS B MCXaHHKE)» https://m.edsoo.r

u/ff0c4b74

21 | OCHOBHBIE MOJOXKEHUS bubnuoreka
MOJIEKYJISIPHO-KUHETUYECKO N I[HOK
Teopuu. bpoyHOBCKOE TBMKEHUE. https://m.edsoo.r
Hupdyzns u/ff0c4dc2

22 | Xapakrep JBM)KEHUS U
B3aMMO/IEHCTBHS YaCTHUI] BEIIECTBA.

Mojenu cTpoeHus ra3os,
YKHUJIKOCTEN U TBEPJBIX TEll
23 | Macca monexyn. KomanuectBo

BemiecTBa. [loctosHHas ABoraz[po
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TermoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
[Ixana remnepatyp Llenbcus

25 | Upeanbusbii raz B8 MKT. OcHoBHOE bubanoreka
ypaBHeHue MKT [HOK
https://m.edsoo.r
u/ffOc4fde
26 | AGcomoTHAs TEeMIIEpaTypa Kak Mepa bubnuoreka
CpeHEH KUHETUYECKON dHEPTUU [HOK
JBHDKCHUSI MOJICKYJ1. Y paBHEHUE https://m.edsoo.r
MenpeneeBa-Knaneiipona u/ff0c511e
27 | 3axoH [lanpToHA. ['a30BbIC 3aKOHBI
28 | JlabopaTtopHas paborta
«HccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO Trazay
29 | Uzompormeccsl B HI€TBHOM Ta3e U bubmmoreka
uX rpaduueckoe npeacTaBieHue [HOK
https://m.edsoo.r
u/ff0c570e
30 | BuyrpeHHss SHEPTHs bubnuoteka
TEPMOJIMHAMUYECKOU CUCTEMBI 1 HOK
CIOCOOBI €€ M3MEHEHHSI. https://m.edsoo.r
KonnuecTBo TemioTsl u pabora. u/ff0c5952
BHyTpeHHsIs SHEPTHS 0THOATOMHOTO
WJCaTBHOTO rasa
31 | Buasl Temonepenaun bubanorexa
LIOK
https://m.edsoo.r
u/ffoc5c36
32 | YaenpHas TEIUIOEMKOCTH BEILECTBA. bubanorexa
KonndecTBo TEmaoThl npu [HOK
Teruronepenade. AguadbaTHbIN https://m.edsoo.r
IPOoIECC u/ffoc5¢c36
33 | [lepBblii 3aKOH TEPMOJMHAMUKH H bubnuoteka
€ro MPUMEHEHHUE K N30TpoIieccam LHOK
https://m.edsoo.r
u/ffOc5efc
34 | HeoOGpaTuMoCTh MPOIIECCOB B bubnuoTeka
npupoje. Bropoii 3akon [HOK
TEPMOAMHAMUKHU https://m.edsoo.r
u/ff0c6230
35 | [lpunnun aevictust u KI1J] bubnuoreka
TEIIOBOM MaIIMHBI LHOK
https://m.edsoo.r
u/ff0c600a
36 | Huxn Kapno u ero KI1J]
37 | Dxojoruyeckue mpoodIeMbl
TETUIOOHEPTETHKHU
38 | Ob6obmaronuit ypok bubnuoreka
«MonexkynspHas ¢puzuka. OCHOBBI I[HOK

TCPMOJUHAMUKU



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

https://m.edsoo.r

u/ff0c6938
39 | KontposbHas paboTa 1mo teme bubnunoreka
«MonexynspHas ¢puzuka. OCHOBBI [HOK
TEPMO TTHAMHUKH https://m.edsoo.r
u/ff0c6a50
40 | ITapooOpa3oBaHUE U KOHICHCAIIUS. bubnmnoreka
Hcnapenue u kunenue [HOK
https://m.edsoo.r
u/ff0c63b6
41 | AGconroTHas ¥ OTHOCUTEITbHAS bubnuoteka
BJIAKHOCTB BO3ayxa. HaceieHHbli [HOK
nap https://m.edsoo.r
u/ff0c64d8
42 | Teépnoe Teno. Kpucrammmieckue u bubnuoreka
amopdHbIe Tena. AHU30TPOIHUS [HOK
CBOWCTB KpHcTaJUIOB. JKuakue https://m.edsoo.r
kpuctayuibl. COBpeMEHHbIC u/ff0c65f0
MaTepHAIIBI
43 | [InaBiieHUEe ¥ KPUCTAUTA3AIIHSL. bubnuoteka
VY enpHas TeniaoTa MIaBJICHHUS. HOK
CyOmumanus https://m.edsoo.r
u/ff0c6708
44 | YpaBHEHHE TEIUIOBOTO OaylaHca bubnuoteka
[HOK
https://m.edsoo.r
u/ff0c6820
45 | DnexTpuzanus Tell. DIEKTPUUSCKUN bubnuoteka
3apsi. JIBa BUAA 3JIEKTPUUYECKHUX HOK
3apsIoB https://m.edsoo.r
u/ff0c6bcc
46 | IIpoBOTHUKH, TUIICKTPUKU U bubanorexa
MOJIYIIPOBOAHUKH. 3aKOH [HOK
COXpaHECHHMS DIIEKTPHUYCCKOTO 3apsiia https://m.edsoo.r
u/ff0c6bcc
47 | BzaumoaencTBHE 3apsaa0B. 3aKOH bubnuoreka
Kynona. ToueuHbIH 27EKTPUUECKUN I[HOK
3apsi https://m.edsoo.r
u/ff0c6eed
48 | Hanpsok€HHOCTD 3JIEKTPUYECKOTO bubnuoTeka
noJist. [IpuHun cynepno3unuu OK
ANMEKTPUUECKHX TToIeH. JInHuM https://m.edsoo.r
HanpsuKEHHOCTH u/ffoc6df2
49 | PaboTa cui1 3J€KTpOCTaTHUECKOTO bubnuoreka
nons. [Torenuan. PasHocts LHOK
IMOTEHLINAIOB https://m.edsoo.r
u/ff0c6f00
50 | IIpoBOAHUKH U AUDIEKTPUKH B Bubnuoreka
NIEKTPOCTATUYECKOM I10JIE. I[HOK

I[I/IE)J'ICKTpI/ILIeCKaH MMPpOHULIAEMOCTDb

https://m.edsoo.r
u/ff0c7018
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51 | Dnekrpoeémrocts. Konaencarop bubnuoteka
LIOK
https://m.edsoo.r
u/ff0c7126

52 | DAIEKTPOEMKOCTH IIOCKOTO bubnuoteka

KOHJIEHCAaTopa. DHeprus [HOK
3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.r
u/ff0c72c0
53 | JlabopaTtopHas pabora "VM3mepenue
AIEKTPOEMKOCTH KOHJeHcaTopa"

54 | IlpuHuun aelcTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOMTUPOBAIEHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DneKTpocTaTUYEeCKas 3aluTa.
3a3eMiIeHHe AEKTPOpruOOpOB

95 | DnexkTpuYecKuil TOK, yCJIOBUS €ro
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma jyist
y4JacTKa Ienu

56 | IlocnemoBatenbHOE, MApAILICIBHOE, bubnunoreka
CMEIIaHHOE COEeINHECHNE HOK
pOBOJIHUKOB. JlabopaTopHas https://m.edsoo.r
paboTa «3ydeHne cMeIranHoro u/ff0c74f0
COCJIMHEHUS PE3UCTOPOBY

57 | PaGora u MOITHOCTE Bbubanorexa
AIEKTPUYECKOTO TOKA. 3aKOH [HOK
Jlxoyns-Jlenna https://m.edsoo.r

u/ff0c7838
58 | 3akon OMa IUrs IMOJITHOM bubanorexa
(3aMKHYTOM) AJIEKTPUUECKOU TICTIH. LHOK
KopoTkoe 3ambIkaHue. https://m.edsoo.r
JlaboparopHnas pabota «l3mepenue u/ff0c7ae0
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COMPOTHBIICHUS

59 | DnexTpoHHas IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIPOTHUBJICHUS] METAJJIOB OT
temnepaTypbl. CBEpXIPOBOAMMOCTb

60 | DnexTpu4ecKuu TOK B BaKyyMe.
CBOHCTBA AJICKTPOHHBIX MTyYKOB

61 | IlomynmpoBOAHUKH, UX COOCTBEHHAS bubnuoreka
U IPUMECHAs IPOBOAUMOCTb. I[HOK
CBowucTBa p—N-mepexoa. https://m.edsoo.r
[TosrynipoBOIHUKOBBIE TPUOOPHI u/ffOc84ae

62 | DnexTpu4ecKuu TOK B pacTBOpax U bubnuoreka
paciiaBax 3J€KTPOJIUTOB. I[HOK
DNEKTPOIUTHYECKAsT TUCCOIUAITHSL. https://m.edsoo.r
DJeKTposIn3 u/ff0c82ba

63 | DnexTpuUecKUU TOK B raszax. bubnuoreka

CaMOCTOSITCIIbHBIN U

[TOK
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HECaMOCTOSTEIIbHBIN pa3psil.

https://m.edsoo.r

Mounnus. [Tnazma u/ff0c84ae
64 | DnekTpuyecKue MpuOOpsI U 1 bubnuoteka
YCTPOMCTBA U UX IIPAKTUYECKOE [HOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.r
0€301acHOCTH u/ff0c86fc
65 | Ob6obOmaromuit ypok 1 bubnmnoreka
«DNIEKTPOIMHAMUKA» [HOK
https://m.edsoo.r
u/ff0c88be
66 | KontposibHas paboTa 1mo Teme 1 bubnmnoreka
«Qnekrpocraruka. [locTossHHBIN [HOK
aNeKTpuueckuid ToK. TokH B https://m.edsoo.r
Pa3IMYHBIX CpPeIax» u/ff0cB8a8a
67 | PesepBHbIii ypok. KoHTpObHAS 1 bubnuoteka
pabora 1o Teme [HOK
"JnekTpoanHaMuKa" https://m.edsoo.r
u/ff0c8c56
68 | PesepBHbIil ypok. O000maromuit 1 Bubnunoreka
ypok o temam 10 knacca HOK
https://m.edsoo.r
u/ff0c8f6e
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KJIACC

Ne Tema ypoxka KonnuecTBo yacos Hara DIIEeKTPOHHBIE
/T Bcero | Kontpo | Ilpaktuu | u3ydeHus uudpoBbie
JIbHBIE €CKHe 00pa3zoBaTeIbHbBI
paboTel | paboThl € pecypchl
1 ITocTossHHBIE MAarHUTHI U KX 1 bubnmmoteka
B3auMOJIcHcTBHE. MaruuTHoe 1moJie. [HOK
BexTop MarHuTHOW UHYKITHH. https://m.edsoo.r
JIMHUM MarHUTHOW WHYKIIMA u/ff0c9778
2 MaruauTtHoe 1noJje NpoBOJHUKA C 1 bubnuoreka
TokoM. OmnbIT Dpcresa. [HOK
B3aunMoelicTBrE TPOBOTHUKOB C https://m.edsoo.r
TOKOM u/ff0c98fe
3 JlabopaTtopHas pabota «3ydyenne 1 1 bubnuoteka
MAarHUTHOTO TOJISt KaTYIIKH C HOK
TOKOM» https://m.edsoo.r
u/ffoc98fe
4 JleficTBE MarHUTHOTO TTOJIST HA 1 1 bubnuoreka
MPOBOJHUK ¢ TokOM. Cuia Amrepa. [HOK
JIaboparopHas paboTa https://m.edsoo.r
«HceneqoBanve necTBUs u/ffoc9acO
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM)
5 JleficTBE MarHMTHOTO TIOJIS HA 1 bubnuoreka
JBIOKYITYIOCS 3apSKEHHYIO [HOK
yactuiy. Cuna Jlopena. Pabora https://m.edsoo.r
cuisl Jlopenna u/ff0c9df4
6 DNeKTpOMarHuTHas WHTYKITHSI. 1
[ToTok BekTOpa MarHUTHOM
uaaykuuu. DJ1C uaaykuun. 3akoH
ANIEKTPOMArHUTHOM MHIYKIIHH
®Dapanes
7 JlaGopaTopHas pabota 1 1 bubnuoreka
«HccaenoBaHue sIBJICHUS LHOK
ANEKTPOMATHUTHOM UHTYKITUI https://m.edsoo.r
u/ff0cal50
8 NHnykTtuBHOCTD. SIBIEHUE 1 bubnunoreka
camounaykuuu. IJC [HOK
CAaMOWH/IYKIIUU. DHEPTHsI https://m.edsoo.r
MarHUTHOTO TOJISl KaTyIIKN C TOKOM. u/ff0ca600
DIEeKTPOMarHUTHOE TOJIe
9 Texnuueckue ycTpoHcTBa U UX 1
MIPUMEHEHHE: TTIOCTOSIHHBIC MAarHUTHI,
AIIEKTPOMATHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIN
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3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS N€Yb

10 | O6o0marontuii ypok «MaraurHoe bubnuoreka
noJje. DNeKTPOMAarHUTHAS HOK
WHTKIUS https://m.edsoo.r

u/ff0cab82

11 | KonTponbHas paboTa no teme bubnuoreka
«MarauTHoe 1oJIe. HOK
DJIEKTPOMArHUTHAS HH/YKIIHSD https://m.edsoo.r

u/ff0cad58

12 | CBoOOIHBIC MEXaHHYECKUE bubnuoteka
KojebaHus. 'apmoHnyeckue [HOK
KoJieOaHusl. Y paBHEHHE https://m.edsoo.r
rapMOHHYECKUX KOJICOAHHIA. u/ff0caf06
[IpeBpanienue sHeprun

13 | JIaboparopHas paboTa
«HMccnenoBanne 3aBUCHMOCTH
MepPHOJIa MAJTBIX KOJICOaHHH rpy3a Ha
HUTH OT JJTHHBI HUTH H MACCHI
rpy3a»

14 | KonebOaTenbHBIW KOHTY. bubnuoreka
CB0OOHBIC PJIEKTPOMArHUTHBIC HOK
KOJNEO0aHNs B UICATBHOM https://m.edsoo.r
KoJie0aTeIbHOM KOHTYpE. AHAIOTHS u/ff0ch820
MEX]Ty MEXaHHUYECKUMU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHU

15 | ®opmyna Tomcona. 3akoH bubnuoteka
COXpPAHEHUS SHEPTUH B UACATHBHOM [HOK
KoJie0aTeIbHOM KOHTYpPE https://m.edsoo.r

u/ffoch9c4

16 | IIpencraBieHue 0 3aTyXaroOIINX bubanorexa
KoJieOaHusAX. BeIHYX/ICHHBIC HOK
MEXaHHUYECKUE KOJICOAHMS. https://m.edsoo.r
Pe3onanc. BeinyxieHHBIE u/ffocbb86
AJIEKTPOMATrHUTHBIE KOJICOAHMsI

17 | IlepeMEHHBIN TOK. bubnuoTeka
CunycouaaibHbIU IEPEMEHHBIN TOK. LHOK
MOIIHOCTh IEPEMEHHOTO TOKA. https://m.edsoo.r
AMIUIMTYHOE U ACHCTBYIOIIEE u/ffocbd34
3HAYCHUE CHJIbI TOKA U HAIIPSDKCHHUSI

18 | Tpaunchopmarop. [IpousBoacTro,
nepenava u moTpedieHue
AIIEKTPUYECKON SHEPTUU

19 | YcTpoiicTBO U mpakTUYECKOE bubnuoreka
IIPUMEHEHHE IEKTPUIECKOTO I[HOK
3BOHKA, FeHepaTopa MepeMEHHOTO https://m.edsoo.r
TOKA, JINHUM AJIEKTpoliepenay u/ff0cc324

20 | DKkoJIOTHYECKUE PUCKHU TTPU

IMPOU3BOJACTBEC IJICKTPOIHECPIHH.
KYJ'ILTypa HCIIOJIB30BaHU
QJICKTPOOHEPIUU B IMOBCEIHEBHOU
KHN3HH
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21 | MexaHnu4ecKue BOJIHBI, YCIOBUS bubnuoreka
pacnpoctpanenus. [lepuo. HOK
CKOpOCTh pacpoCTpaHEHUS https://m.edsoo.r
JutiHa BOJTHBL. [Torepeunblie u u/ffOccab4
TIPOJI0JIbHBIE BOJIHBI
22 | 3Byk. Cxopoctb 3ByKa. [ poMKoCTh bubnuoreka
3ByKa. BeicoTa ToHa. TemOp 3ByKa [HOK
https://m.edsoo.r
u/ffOcccOc
23 | DIeKTpOMAarHUTHBIC BOJIHBI, UX bubnuoteka
cBOMCTBa U ckopocTs. [llkana [HOK
ANEKTPOMArHUTHBIX BOJIH https://m.edsoo.r
u/ffOccfe0
24 | [IpuHIUIB PaTUOCBI3U U
TeneBUeHUA. Pa3BuTHE CpencTs
cBsa3u. Pagnosokanus
25 | KonrponbHas padorta «Konebanus u bubnuoreka
BOJIHED» HOK
https://m.edsoo.r
u/ff0cc6f8
26 | IIpssmosMHEHOE pacIpoCTpaHeHNE bubnuoreka
CBETa B OJHOPOJIHOM Cpee. HOK
Todveunslii ncTOYHUK cBeTa. JIyu https://m.edsoo.r
cBeTa u/ff0cd350
27 | OTpaxxeHnue cBeTa. 3aKOHBI bubnuoteka
oTpaxeHnus csera. [locrpoenue [HOK
H300paKEHUH B IIOCKOM 3€pKaJie https://m.edsoo.r
u/ff0cd4e0
28 | Ilpenmomnenue crera. [lomHoe bubnuoteka
BHYTPEHHEE OTpaKEHHUE. [HOK
[IpenensHBIW yroJ MOJHOTO https://m.edsoo.r
BHYTPEHHETO OTPAXKCHHUS u/ff0cd7f6
29 | JIaboparopnas padora «3mepenue bubnuoTeka
MOoKa3aTesis IPEJIOMIICHUS CTEKIIa [HOK
https://m.edsoo.r
u/ff0cd67a
30 | JIunzel. I[loctpoenue nzoOpaxeHui bubnuoTeka
B nuH3e. Dopmyia TOHKOM JIUH3BI. I[HOK
VYBeJIUYCHUE JINH3BI https://m.edsoo.r
u/ffOcddle
31 | JIabopatopHas pabora
«HccnenoBanue CBOKUCTB
1300pakeHui B IMH3aX»
32 | ducnepcus cera. ClOKHBIN cOocTaB
6enoro cserta. L{ger. JlaboparopHas
pabota «HabmroeHue aucnepcuu
CBETa»
33 | Unarepdepenuns creta. Audpaxims bubnuoreka
cera. JludpaxkuronHas pemeérka I[HOK

https://m.edsoo.r
u/ffOced22
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34 | [lonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka
[Tonsipusanus cera [HOK
https://m.edsoo.r
u/ffocf02e
35 | Onruyeckue npubOpPHI U yCTPOHCTBA
U yCJIOBHS UX 0€3011aCHOrO
MIPUMCHCHHS
36 | ['paHUIBI MPUMEHHUMOCTH bubnuoteka
KJIACCUYECKOW MEXAHUKH. LHOK
[MocTynaTel crielaibHOW TCOPUH https://m.edsoo.r
OTHOCHTEJIbHOCTH u/ff0cf862
37 | OTHOCUTETHHOCTD bubnuoteka
OJIHOBPEMEHHOCTH. 3aMe/IJIeHre [HOK
BPEMEHH U COKpAIICHHUE JUTUHBI https://m.edsoo.r
u/ffOcfad2
38 | DHeprus u UMITYJILC bubnuoteka
PeNATUBUCTCKOW YacTUlIbl. CBS3b [HOK
MAacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.r
DHeprus moKost u/ff0cfc68
39 | KonTpoasHas padora «OnTuka. bubnmroreka
OCHOBBI CIENUATIBHON TEOpUH HOK
OTHOCHTEJILHOCTIY https://m.edsoo.r
u/ffOcf610
40 | ®otonsl. opmyna [Tnanka. bubnuoteka
DHeprusi ¥ UMIyJasC HoToHA [HOK
https://m.edsoo.r
u/ffOcfel6
41 | OTKpBITHE U UCCIICIOBAHNE bubanorexa
dboTtordpdexra. OnbiTer A. I'. [HOK
CroneToBa https://m.edsoo.r
u/ffOcffc4
42 | 3akonsl pororddexra. YpaBHEHHE bubnuoTeka
OwunmrerHa s hotodddexra. LHOK
«Kpacnas rpanumna» portosddexra https://m.edsoo.r
u/ffod015e
43 | NaBnenue ceera. Ombitel [1. H. bubnuoreka
JlebeneBa. XUMHUYECKOE NEUCTBUE LHOK
CBETa https://m.edsoo.r
u/ff0d04a6
44 | TexHuueckue ycTpoicTBa u
MIPaKTUYECKOe MPUMEHEHUE:
(dboTOdMEMEHT, (POTONATUHK,
coJlHeYHasi OaTapesi, CBETOIUOT
45 | Pemenue 3aga4 1o TeMe « DIEMEHTEI bubnuoreka
KBAHTOBOM ONTHKI)) LHOK
https://m.edsoo.r
u/ff0d0302
46 | Monens atoma ToMmcoHa. OIBITE Bubnuoreka
Pesepdopna o paccesiauro o- HOK

YaCTHII. HJ]aHCTapHaH MOACJIb aTOMa

https://m.edsoo.r
u/ff0d091a
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47 | Iloctynatsl bopa bubnuoreka
[HOK
https://m.edsoo.r
u/ff0dOafa
48 | M3nydenue u norjiomnieane GoToHOB bubnmnoreka
IIpY IIEPEXOJE aTOMa € OJTHOTO [HOK
YPOBHS SHEPrUH Ha APYroil. Busr https://m.edsoo.r
CIIEKTPOB u/ff0dOafa

49 | BosHOBBIC CBOWCTBA YacTHIl. BOTHBI bubnuoteka
ne bpouis. KopnyckyisipHo- [HOK
BOJIHOBOHM ayaiu3M. COHTaHHOE U https://m.edsoo.r
BBIHYXJICHHOE U3JTyYCHHE u/ffod0ca8

50 | OTkpeITHE PAIMOAKTUBHOCTH. bubnuoteka
OmnerTel Pesepdopna mo [HOK
OTIPEJICTICHUIO COCTaBa https://m.edsoo.r
PaJMOaKTUBHOTO M3JTyICHHUS u/ff0d0fd2

51 | CpowcTBa anbda-, 6era-, raMmma-
n3nydeHus. BiusHue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpPTraHU3MBI

52 | OTKpBITHE IPOTOHA U HEWTPOHA. bubnuoreka
N3otombl. Anbda-pacmna. [HOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.r
pacmaz. ['aMMa-usyueHue u/ff0d1162

53 | DHeprus CBsI3M HYKJIOHOB B sIJIpE. bubnuoteka

Snepubie peakuuu. AnepHbId [HOK
peakrop. [Ipo6eMbl, MepPCIEeKTUBBI, https://m.edsoo.r
9KOJIOTHYECKUE aCTIEKThI SACPHOH u/ff0d1356
SHEPreTHKU

54 | DnemenTapHbie YacTUllbl. OTKPBITHE bubnuoTeka

MO3UTPOHA. MeTo 1l HAOTIOICHUS 1 HOK
PETUCTPAIMH IIEMEHTAPHBIX https://m.edsoo.r
yactuil. Kpyrislii cTos u/ff0d0e38
«DyH/IaMeHTalbHbIE
B3auMoaeucTBUd. EquHCcTBO
(bu3nYeCKOU KapTUHBI MUPa»
55 | Bun 3Bé3anoro Heba. Co3se3nus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX
BuuMoe nBrxkeHune. ConHeuHas
cucTema
56 | Connue. ConHeunast akTUBHOCTb.
Wcrounuk sHeprun CoJiHIA U 3BE3 ]
57 | 3B€31bl, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOU
MocCJieI0BaTeTbHOCTU. BHYTpeHHEee
cTpoenue 38€31. COBpeMEHHBIE
MIPEJICTaBJICHUS O IPOUCXOXKICHUU U
sBostounn COJTHIA U 3BE3]T
58 | Mneunsiii [Tyt — Hama

T'amaxTuka. IlonoxeHue U ABM>KEHIE
Coinna B I'amaktuke. ['anakTuku.
UYepHble ObIphl B sApax rajJakTUK



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0beranue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

60

Hepeuennsie npo0iembl
aCTPOHOMHUHU

61

KontponbHas padota «51eMEeHTHI
ACTPOHOMHUH U aCTPOPUIUKU»

62

O6o6maromuii ypok. Ponb gusuxu
1 aCTPOHOMHHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKOU chepax nesiTeTbHOCTH
YeJIOBEKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
MUpa

64

O6o06matromuii ypok. Poib
¢buznueckoil Teopuu B
(hopMHUPOBAHUHU TPEICTABICHHM O
(buznyecKoil KapTUHE MUpa

65

O6o6maromuit ypok. Mecto
¢buznyeckoil KapTUHBI MUpa B
o01IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE TOJIE.
DNeKTpOMarHUTHAsI WHYKIIHSI

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCHUTEJIbHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.

DeMeHThl aCTPOHOMHUU U
acTpopu3uKu

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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