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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usrke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHEro oOuIero oopa3zoBaHus
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00-
paszoBaTenbHOM nporpammel, npeactaBiieHHbIXx B PI'OC COO, a takxe ¢ yuétom denepanb-
HOM paboueil mporpaMMbl BOCHHTAHUSA M KOHIICTIIMU TMPENoJaBaHus y4eOHOro mpeaMera
«Duzuka» B oOpa3zoBaTeiabHbIX opranuzanusx Poccuiickoit denepainu, peanausyomux oc-
HOBHBIE 00pa30BaTEIbHBIC TPOTrPAMMBI.

Conepsxkanue mporpamMmbl 1Mo (pU3MKE HAMpaBlIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-
Hay4YHOU KapTuHbl Mupa oOyuvarommxcs 10—11 kimaccoB npu o0ydyeHnu ux Qpusuke Ha 6azo-
BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATENbHOCTHOIO noaxoja. Ilporpamma nmo ¢usuke coot-
BercTByeT TpeboBanusaM OPI'OC COO k miiaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U METa-
NpEIMETHBIM pe3yibTaTaM OOYYEHHs, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTh pPeau3aluu
MEXITPEIMETHBIX CBSI3€l (PM3UKU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMU IIpenMeTaMmu. B Hel
OTPENICIISIIOTCS OCHOBHBIE 1€KW M3y4YeHUsl (PM3UKU HAa YPOBHE CpPEIHEro 00IIero oopa3ona-
HUs, MJIAHUPYEMbIE€ PE3YyJIbTaThl OCBOEHUS Kypca (DM3HKHU: JIMYHOCTHBIE, METAPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca PU3MKU HAa 6a30BOM YPOBHE, B TOM YHC-

JIe IPEIMETHBIE PE3YyJIbTaThI MO roJaM 00y4YeHUS;

e cozepkaHue yueOHoro npenmMera «Pusnka» mo rojgam o0yueHusl.

du3nka Kak Hayka o Hanbosiee 00X 3aKOHAX MPHUPOJIbI, BHICTYIIAas B KAYECTBE yueo-
HOTO MpEAMETa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ] B CUCTEMY 3HAHUI 00 OKpy KaroleM
mupe. LIkonbHBIH Kypc PU3UKK — CHCTEMOOOPA3YIOIIUNA 1JI1 €CTECTBEHHO-HAYYHBIX y4eO-
HBIX IPEIMETOB, OCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUI,
M3y4aeMbIX XUMHUEH, Onosioruei, pusndeckoii reorpadueit u acrponomueii. Mcnonb3zoBanue
U aKTHBHOE MPHUMEHEHHE (PU3MUECKUX 3HAHWUN OMpeNessieT XapakTep U pa3BUTHE Pa3HOO00-
Pa3HbIX TEXHOJIOTHI B cepe SHEPreTUKU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJIYYEHHS HO-
BBIX MaTE€pPHAJIOB C 33JIaHHBIMU CBOWCTBaMH U JIpyrux. M3yuenue pu3nku BHOCUT OCHOBHOM
BKJIaJl B (pOPMHUPOBAHUE E€CTECTBEHHO-HAYUYHOU KAPTUHBI MHUpa oOyyaromuxcs, B popmMupo-
BaHUE YMEHMUH NMPUMEHSITh HAYYHBIA METOJI MO3HAHUS MPU BHINOJHEHUH UMM Y4EOHBIX HC-
CJIEJOBaHUMN.

B ocHOBy Kkypca (QuU3uMKH AJi1 YpPOBHSI CpEIHEro 00IIero oO0pa3oBaHUsl MOJIOKEH Psijl
uJel, KOTOPbIE MOXHO paCCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBIISIETCS JIOTUYECKH 3aBEPILIEHHBIM,
OH COJIEPXKUT MaTepuaj U3 BCEX Pa3lesioB (PU3MKH, BKIIOUAET KaK BOMPOCHI KIACCHYECKOH,
TaK U COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEM MaTepuan Kypca Gpu3nku oObeTUHEH BO-
Kpyr ¢usndeckux teopuil. Benymmm B Kypce siBnsieTcss GOpMHpPOBAaHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.



Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCIoiab30BaHUE T'yMaHUTApPHO-
ro moTeHuana (U3nIecKoi HayKu, OCMBICICHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM 00-
IIECTBA, a TAKXXE C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH M 3KOJIOTUYECKUMU TpoOieMa-
MU.

Hoes npuxnaonoii nanpasiennocmu. Kypc Gu3uku mpejmnonaraeT 3HakoMCTBO € IIUPO-
KHM KPYTOM TE€XHUYECKHUX U TEXHOJOTHICCKUX MPUIIOKCHUN H3yUYEeHHBIX TCOPHI U 3aKOHOB.

Hoes skonocuzayuu peannsyercs NOCPEACTBOM BBEACHUS 3JIEMEHTOB COAEPKaHUs, MO-
CBAILEHHBIX 9KOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHH, a TaKke 00CYKIeHUs Mpo0JieM paloOHaIbHOTO MPUPOIOTOIb30Ba-
HUS ¥ 9KOJIOTHYECKON OE€30MaCHOCTH.

Crepx’HEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CPEAHEr0 OOIIEro o0pa3zoBaHus
ABIsSOTCS (pu3myeckue Teopur (popMupoBaHUE MPEACTABICHUM O CTPYKTYpe MOCTPOCHHS
¢bu3nUecKoi Teopuu, poiu GyHIaAMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX Mpe/I-
CTaBJICHUSAX O MPHUPOJE, TpaHUIAX MPUMEHHUMOCTH TEOPUM, JJIA OMUCAHUS ECTECTBEHHO-
HAyYHBIX SIBJICHUH U IMPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOJAX0/l B Kypce (DM3UMKH peau3yeTcs MPEekJe BCEro 3a
CU€T OpraHM3aINH SKCIIEPUMEHTAIFHON JAeSATENBHOCTH o0ydaromuxcs. [[is 6a30Boro ypos-
HS Kypca (PU3UKH — 3TO MCMOJIB30BaHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIe-
PUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPHIE B MpOrpaMmMe 1o pusruke o0beAMHEHBI B OOIITHI
CIHUCOK YYCHHUYECKUX MPAKTUUECKUX padoT. BeineneHne B ykazaHHOM mepedHe Jaboparop-
HBIX pa0boT, TPOBOAMMBIX JUIsI KOHTPOJS M OIEHKH, OCYIIECTBISICTCS YYaCTHUKaMHU 00pa3o-
BaTEJILHOTO IMPOIecca UCXO0Is U3 0COOCHHOCTEH IJIAaHUPOBAHMS U OCHAIIICHUS KaOuHeTa (hu-
3uku. [Ipu sTOM oOecrieunBaeTcs OBIaJCHUE OOYUYAIOIIMMUCS YMEHHSIMHU TPOBOIUTH KOC-
BEHHBIC HM3MEPEHUs, MCCIEIOBAHUS 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITOKCHHBIX THITOTE3.

bosibiioe BHMMaHHME YyAENSETCsS PELICHUIO PAaCYETHBIX M KadeCTBEHHBIX 3axad. [Ipu
ATOM JJIsi PacCUETHBIX 3aj7[a4 MPUOPUTETOM SIBIITFOTCS 33J1a4 C SIBHO 3aJIaHHOMN (hU3MYECKOMN
MOJICJIbIO, TTO3BOJISIONINE MPUMEHSITh U3YUYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak ¥ MHTETPHUPYS 3HAHUS W3 Pa3HBIX pas3neioB. /[ kadyecTBEHHBIX 3aaad
MIPUOPUTETOM SIBIISIFOTCS 3aJIaHUS HAa OOBSCHEHHWE NIPOTEKaHUS (PU3HUYECKHUX SBJICHUN U MPO-
[IECCOB B OKpY)KAIOIIEeH XU3HHU, TpeOyromue BbIOOpa (U3NUIECKOW MOAETH IS CUTYyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY o0ecrie-
YEHUI0 y4eOHOro mpoiiecca 0a30BbI YPOBEHb Kypca (PU3MKHU HA YPOBHE CPEIHEro OOIIEero
00pa3oBaHUsl TOJHKEH U3y4aThCsl B YCIOBUSX MPEAMETHOrO KabuHeTa (GU3UMKU UK B YCIIOBH-
SIX UHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B kabuHete du-
3UKHW JIOJDKHO OBITh HEOOXOIMMOE JTabopaTOpHOE 00OPY/IOBAaHWE NIJIsi BBIIOTHEHUS yKa3aH-
HBIX B TpOorpaMMe 1o (pU3MKe YYCHHMUECKMX MPAKTUYECKUX padOT M JIEMOHCTPAIIMOHHOE
obopyoBaHueE.



JleMOHCTpallMOHHOE 000pYyI0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM MH-
HUMAJIBHON JIOCTATOYHOCTH M 00ECIIEYMBAET MOCTAHOBKY MEPEUYUCICHHBIX B MPOTPAMME 10
¢bu3MKe KIIOYEBBIX JEMOHCTpAIMi ISl MCCIEAOBAHUSA M3YyYaeMbIX SBJICHUN U MPOIIECCOB,
AMIUPUYECKUX U (YyHIAMEHTAIbHBIX 3aKOHOB, X TEXHHUECKUX MPUMEHEHHIA.

JIaGopaTtopHoe 00opyI0BaHUE I YYCHHUYECKUX MPAKTHUECKUX paboT popmupyetcs B
BUJIC TEMATUYECKUX KOMILJIEKTOB M 0OECIIeYuBaETCs B pacyéTe OAHOTO KOMIUIEKTa Ha JIByX
oOyuaromuxcs. TemMaTndeckue KOMILIEKTHI JIa0OpaTOPHOTO OOOpYAOBaHUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, a TAKXKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BH/JIE IM(POBBIX T1a00paToOpuid.

OCHOBHBIMU LIENIIMU U3Y4Y€HHUS (PU3UKHU B 001LIEM 00pa30BaHUU SABIISIOTCS:

dbopMupoBaHHE HMHTEpPECa M CTPEMJICHUS] OOYUYalONIMXCS K HAYYHOMY H3Yy4YCHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJ€E MO3HaHUs U (OPMHUPOBAHUE UCCIIEIO-
BaTEJIbCKOTO OTHOIIEHUS K OKPY’KAIOLIUM SIBICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOE-
HUSI MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKY;

dbopMupoBaHUEe YMEHUU OOBSCHATH SIBICHUS C HCIOJIb30BaHWEM (PU3MUECKUX 3HA-
HUW U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpoBaHUE TPEICTABICHUNH O POJM (DU3HUKHU JJIsi PA3BUTUS JPYTHUX €CTECTBEH-
HBIX HayK, TEXHUKH U TEXHOJOTUM.

JlocTikeHre 3THX IIeNe oOecreunBacTCsl PEIICHHEM CIEAYIOIMMUX 3a7a4 B MPoIecce
M3y4eHHS Kypca (PU3UKH Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus:

IpUOOPETEHNE CUCTEMBbI 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKO-
HaX, TEOpUSX, BKIIOUas MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, 3JIEKTPOJAUHAMUKY,
KBaHTOBYIO (DM3HKY M 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUEe YMEHUM NMPUMEHSITh TEOPETUUECKUE 3HAHUS Il 0ObsICHEHUS (Pu3n-
YECKUX SBJICHUI B MPUPOJE U JUIsl IPUHATHSA NPAKTUYECKUX PELIEHUI B IOBCEIHEB-
HOM JKM3HU;

OCBOEHHE CIOCOO0B PEIICHMS PAa3JIMYHBIX 33J1a4 C SIBHO 33JIaHHON (DPU3UYECKON MO-
JeNbl0, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSITENbHOE Co3/aHue (U3NUECKO Moje-
7Y, aICKBAaTHOM YCIIOBUSIM 3a/1a4u;

MOHUMAaHHE (PU3HUYECKUX OCHOB M NMPHUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOMICTB U
TEXHOJIOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLLYIO CPELY;

OBJIAJICHUE METOAaMH CaMOCTOSATEILHOTO TUIAHUPOBAHUSA U MTPOBEACHUS (PU3HUECKUX
AKCIIEPUMEHTOB, aHAIM3a U UHTEpIpeTaluy nHpopMaIuu, ornpeaesieHus T0CTOBEP-
HOCTH MOJYYEHHOT'O PE3yNIbTaTa;

CO3[IaHHE YCIIOBHM I PA3BUTHUSI YMEHUU IPOEKTHO-UCCIENOBATENBCKOU, TBOpYE-
CKOU JIEATEIIBHOCTH.



Ha m3ydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHETO 00IIero o0pa3zoBaHUs
orBoauTcs 136 dacoB: B 10 ximacce — 68 yacoB (2 yaca B Heiemo), B 11 kimacce — 68 gacos (2
yaca B HEJICITIO).

[Ipennaraempiii B mporpamme 1o (u3uKe mnepeyeHb Jad0paTOPHBIX U MPAKTHUECKUX
paboT SBISIETCS PEKOMEHAOBAaHHBIM, YYUTEIb JI€JIa€T BHIOOP MPOBEACHUS Ja00OpaTOPHBIX pa-
OOT M ONBITOB C YYETOM MHAUBHYyaIbHBIX OCOOCHHOCTEH 00yYarommxcsl.



COAEPKAHUE OBYYEHUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

dusuka — HayKa o npupojie. HayuHbie MEeTOAbl TO3HAHUS OKPYKAIOIIET0 MHU-
pa. Poiib 3KcriepyMeHTa M TEOPUH B MPOLIECCE MO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MonenupoBanue ¢u3NYECKUX SBICHUM M mporeccoB. HaydHble TMIOTE3BI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBbIE€ ¥ ITU(POBBIE W3MEPUTEIbHBIE MTPUOOPHI, KOMIBIOTEPHBIE JaT-
YHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSMOJIMHEHHOE nBMkeHue. ['paduku 3a-
BUCUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILCHHUS] MaTepralib-
HOU TOYKHU OT BPEMEHHU.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe nBrkeHue. J[BUKEHHUE MAaTEpUAIBHONM TOUKH IO OKPY>KHO-
CTU C TOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasg CKOPOCTb, JUHEUHAs CKO-
pocts. [lepuosa u yactora obpanieHus. [LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOWCTBA U MPAKTUUECKOE MPUMEHEHHE: CIHUJIOMETp, JIBU-
YKEHHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM NPOCTPAHCTBE.

Hab6nronenune nBmwkeHus Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOpPHU-
30HTAJIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MYTSIMH, MPOWUJICHHBIMUA TEJIOM 3a IO-
CJIEIOBATEJILHBIE PABHBIE MPOMEXKYTKA BPEMEHU INMPHU PABHOYCKOPEHHOM JIBUXKE-
HUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn otHocutenbHOCTH [anmmnes. llepBeii 3axkoH Herotona. Muepru-
aJbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BceMHpHOTO TsAroreHus. Cuia Tskectd. [lepBas kocmuyeckasl CKO-
pPOCTB.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJibl OTHOCUTEIBHO OCH BpalleHus. [limedo cumbl. YciioBus paBHO-
BECHS TBEPAOTO TENA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pe3uHOBOM 00pa3siie, OT UX AePopMaIliH.

HccnenoBanne yciaoBUKM PaBHOBECHUS TBEPIAOTO Teja, UMEIOLIETO OCh Bpallie-
HUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

HNMitynbC MaTepragbHOM TOUKH (Tela), CHCTEMbl MaTEPHANIbHBIX TOYEK. M-
MyJIbC CUJIbl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXpPaHEHHs HMIyJibca. Peak-
TUBHOE JIBUKECHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckas sHeprusi MmatepuanbHON TOUkH. Teopema 00 M3MEHEHUM KH-
HETUYECKOU YHEPTUHU.

[ToTenmanbHas sHeprus. [loTeHuumanbHas sHEpPrus ynpyro aepopMHpOBaH-
HOM npyxuHbl. [loTeHIInanbHas sHEprus Tena BOJIU3HU MOBEPXHOCTH 3EMIIH.

[ToreHunanbHBIE U HEMOTEHLIMATIbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIUAIIb-
HBIX CHJI C U3MEHEHNEM MEXaHMYECKON DHEPTUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS
MEXaHHYECKON JHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONED,
IIPY’>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyenue abCoOMIIOTHO HEYNIPYroro yaapa ¢ MOMOIIbIO IBYX OJJMHAKOBBIX HU-
TAHBIX MAsTHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIbI C U3MEHEHHEM MEXaHUYECKOW 3HEpPruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHnosckoe aBmxenue. Juddysus. Xapakrep NBUKEHUS U B3au-
MOJICMCTBUS 4YaCTHI] BelecTsa. Moaenu CTpoeHus ra3oB, KUJIKOCTEN U TBEPIBIX
TeJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenell. Macca u pazMepsl
mouiekyJl. KonnuectBo Bemectsa. [loctossHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remmneparyp
Lenbcus.

Mopens  upeanpHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACATbHOTO raza. AOCOJIOTHas TemrepaTypa Kak mepa



CpeIHEW KMHETUYECKON SHEPrYMU TEIUIOBOTO JIBMXKEHMS yacTull ra3a. [llkana tem-
nepatyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3a-
KOH JlanpToHa. M30mponieccrl B HICAIBHOM Ira3e ¢ MOCTOSIHHBIM KOJIMYECTBOM Be-
niectBa. ['paduueckoe mpeacraBieHre U30MPoOIIECCOB: U30TEPMa, U30X0pa, U300a-
pa.

Texaudeckue yCTpOHCTBAa M MPAKTUIECKOE NMPUMEHEHHE: TepMOMETp, Oapo-
METP.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, hoTorpapuu Mo-
JIEKYJI OPraHUYECKUX COCIUHEHUN.

OneIThl 10 TU(PPY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITHI, JOKa3bIBAKOIIME CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOIO B3aUMOJCH-
CTBHSI.

Mopens, HILTIOCTPUPYIOIIas TPUPOIY AABIEHUA ra3a Ha CTEHKHM COCY[a.

OnbITE, WUTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUS MICAJBbHOIO rasa, H30-
IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXAY IapaMeTpaMu COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmoauHamMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEPIrusl OJAHOATOMHOI'O MACAJIBHOTO ra3a. Buapl Temonepenayu: TEIIONpOBOJI-
HOCTb, KOHBEKLIMs, U3JIy4YCHHE. Y IeIbHas TEINIOEMKOCTh BeulecTsa. KomnuecTtBo
TEIUTIOTHI MPH TEIUIONEpEaaye.

[Tonsitue 06 agmabatHoMm mpouecce. llepBbiii 3akoH TepmoauHaMuku. [Ipu-
MEHEHHUE MEePBOro 3aKOHa TEPMOJAMHAMUKU K u3onpoueccaM. ['papuueckas uarep-
mpeTarus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TemnnoBbie MamuHbl. [IpuHnunbl AeiicTBUS TemioBbIX MamuH. [IpeoGpa3oBa-
HUS SHEPruM B TEIIOBbIX MammHax. KoadduuueHt nonesnoro neicTBus Temio-
Boil mamuHbl. Hukn Kapro u ero ko duineHT nose3Horo AelcTBus. DKOJIOTHU-
YecKue MpoOIeMbl TEIIOIHEPTETHKH.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: JBUIaTElb BHYT-
PEHHEro CropaHus, OBITOBOM XOJOIUIBHUK, KOHIULIUOHED.



Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW »HEpPruM Teja IMPU COBEPIICHHH PAOOTHI: BBUIET
poOKH M3 OyTBUIKM TOJ JEHCTBUEM C)KAaTOTO BO3/yxXa, HarpeBaHue 3dupa B Ja-
TYHHOH TpyOKe myTEM TpeHUs (BUICOSMOHCTPALIHS).

N3meHeHne BHYyTpEeHHEW SHEpruu (TeMIepaTyphl) Teja Mpy Tersionepeaaye.

OneIT 0 aanabaTHOMY PaCHIMPEHUIO BO3/yXa (OMBIT C BO3AYUIHBIM OTHHU-
BOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3Ayxa. HachlllleHHbIN nap. Y AelbHas TEIioTa mapo-
oOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmueckue u amopubsie Tena. AHA30TPONHS CBOWMCTB
kpuctaiuioB. JKunkue kpuctamisl. CoBpeMeHHbIe Marepruaibl. [lnaBnenne u kpu-
CTaJM3aIus. Y ienpHas Terora miasieHus. Cyonumanms.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpoMCTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICH-
XPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TOTYYEHHUsSI COBPEMEHHBIX MaTEpPUaoB, B TOM
YKUCJIe HAHOMATEepPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MIaBICHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3aius Tena. DIEeKTpuYeckuidl 3apsj. JIBa Buaa AIEKTpUUECKUX 3apsi-
10B. [IpOBOJHUKM, AMAJIEKTPUKU U MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS DJIEK-
TPUYECKOTO0 3apsija.

B3zaumopeiictBue 3apsan0B. 3akoH KyiioHa. TodeuyHbli 3IEKTPUYECKUI 3apsi.
Dnektpuyeckoe noisie. Hanmpsok€HHOCTh 3nekTpudeckoro nosd. [Ipunnun cynep-
MO3ULIMHU INEKTPUUECKUX Mosei. JIMHuM HanpsKEHHOCTH SJEKTPUUECKOTO TOJIS.



PaGota cun anekTpocratudeckoro mois. [lorenmuman. PazHocTs moTeHIna-
70B. [IpOBOAHUKH U IUIIIEKTPUKH B DJIEKTPOCTATUYECKOM noJIe. [luanexkrpruueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPOCKOIL, JIEK-
TPOMETP, 3IEKTPOCTATUYECKAS 3allNTA, 3a3€MJICHUE 3JIEKTPONpHUOOpPOB, KOHIECHCA-
TOp, KOIUPOBAJIBHBIN aMIapaT, CTPYUHBIN IIPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOWIAJH ILjIa-
CTHH, PACCTOSTHUSI M€Ky HUMU U TUDJICKTPUUECKON MMPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIIOBHSI CYIIECTBOBAHUS 3JIEKTpUUecKoro Ttoka. Hc-
TOYHUKH ToKa. Cuiia Toka. [TocTOAHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUUECKOE COMPOTUBJIEHUE. Y IEIBHOE CONMPOTHUBIICHUE BemiecTBa. [lo-
CJIEI0BATENBHOE, NAPAILIETbHOE, CMEIIAHHOE COEIUHEHHNE IPOBOIHUKOB.

PaGota anextpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MoIHOCTh 3JIEKTpHU-
YECKOIr'0o TOKA.

DJIEKTPOBUKYILIAsl CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKAa.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

DJIEKTPOHHAs TPOBOAUMOCTh TBEPIBIX META/IOB. 3aBUCHUMOCTH COIPOTHUB-
JICHUSI METAJJIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTD.

DOneKkTpudecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs MPOBOJIUMOCTh MOJIYIIPOBOI-
HuKOB. CBoiicTBa p—N-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTH-
YecKas IUccouranus. DIEKTPOIIN3.

DOnexkTpudeckuid TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSATENBHBIA pa3-
psa. Momuus. [1nasma.



TexHuyeckue yCTpoiicTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJIBT-
METp, peocTaT, UCTOUYHUKU TOKa, DJIEKTPOHArpeBaTebHbIE MPUOOPHI, DIIEKTPO-
OCBETUTEJIbHBIEC TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN AUOJ, TEPMHU-
CTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHure CUilbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe n3MepeHue 3IeKTpoABUKyIEH criibl. KopoTkoe 3aMbikaHu€e rajibBa-
HUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psia U IpOBOJUMOCTb BO3IyXaA.

OIHOCTOPOHHSISI TPOBOJAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne cMEaHHOTO COSIMHEHUST PE3UCTOPOB.

W3MepeHne 3JIeKTPOJBUKYILIEH CUIIbl MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextposusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4ETOM COJIepIKATEIBHBIX MEXIIPEIMETHBIX CBS3CH C KypcamMHu MaTeMaTHKU, OMo-
JIOTUHW, XUMHH, Teorpaduu U TEXHOJOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: sIBJIEHUE, HAYyYHbIN (pakT, runotesa, pusnyeckas BeJIMUMHA, 3aKOH, TEO-
pusi, HabJIOIeHNE, YKCTIEPUMEHT, MOJICTTUPOBAHKE, MOJIEITb, U3MEPECHHUE.

Mamemamuxa: pemieHre CUCTEMbI YpaBHEHUM, TUHEIHAs QYyHKIUA, Tapado-
na, runepoosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (QYHKIIMU: CUHYC,
KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEK-
TOPBI U UX MIPOCKIIMKM HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEJN, KUAKOCTEN U Ta-
30B, JIEKTPUUYECKUE CBOMCTBA METAJIIOB, JIEKTPOJUTHUECKAS AUCCOIUALIUS, Tallb-
BaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOALIUITHUKYU, UCIIOIb30BAHUE 3aKOHA COXPAHEHHUS WM-
NyJibca B TEXHUKE (pakeTa, BOAOMET W JPYTHE), IBUraTeilb BHYTPEHHErO Cropa-
HUs, TapoBasi TypOUHa, OBITOBOW XOJOJMIBHUK, KOHIUIIUOHED, TEXHOJIOTHH TOJTY-
YEHUSI COBPEMEHHBIX MaTEpPUaJIOB, B TOM YHCIIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIO-
TUH, DJJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB, KCEPOKC,
CTpYHHBIN MPHUHTEP, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI, ANEKTPOOCBETUTEIbHBIC
npuOOPHI, TAJIbBAaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3anMoaelCTBHE MOCTOSIHHBIX MAarHUTOB. MarHur-
HOe noJie. Bekrop MarHuTHOM WHAYKIMU. [IpHHIWN Cyneprno3uiyui MarHUTHBIX
nojei. JImHum MarHuTHOM MHAYKUMU. KapTuHa TMHUM MarHUTHOW MHAYKUIMM TO-
JI51 IOCTOSIHHBIX MAarHUTOB.

MarauTtHo€e o€ TpOBOAHUKA ¢ TOKOM. KapThHa NMHUNA UHAYKIWU MarHuT-
HOTO TOJIS1 JNIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBILIEBOTO TPOBOJHU-
Ka, KaTylmku ¢ TokoM. OnsIT OpcTena. BzauMoaeicTBue NpoBOJIHUKOB C TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJsib U HampaBJiieHUE. J[BHKeHHE 3apsiKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBreHME 3IIEKTPOMArHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHUTHOW MHIYK-
UMU. DJIEKTPOABWKYIIAsA CUJIa MHIYKIUHU. 3aKOH JJIEKTPOMArHUTHON WHIYKIIUU
Qdapajest.

BuxpeBoe aiiekTprueckoe noJjie. IIEKTPOABMKYILAs CUJla MUHAYKIMU B TIPO-
BOJIHUKE, IBUXKYIIEMCS MTOCTYIATEIBLHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTD. SIBIEHHE CaMOMHIYKUIHMH. DJIEKTPOABIKYIIAS CHJIA CaMo-
WHYKIIUH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE Mar-
HUTBI, JJIEKTPOMATrHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHLI,
VHIYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIMYA MAarHUTHOTO MOJIA.



B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBneHuE IEKTPOMAarHUTHOW HHyKLUH.

[TpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOT'O I10JIA KaTYIIKU C TOKOM.

HccnenoBanne NeMCTBASI MOCTOSSHHOTO MarHWTa HA PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1e0AHUA

KonebarenbHast cucrema. CBoOOIHBIE MeXaHUUeCcKue kosieOanus. ['apMoHu-
yeckue konebanus. [lepuoy, yactota, amrmuryaa u gasa konedbanuil. [IpyXxuHHBIN
MasTHUK. MaTeMaTU4eCKuil MasTHUK. YpaBHEHHUE TapMOHUYECKHX KOJICOAHUU.
[IpeBpailieHrie YHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSIX.

KonebarenbHbiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHus B Ue-
QTBbHOM KOJIEOATEILHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKHUMH U IJIEKTPO-
MarHuTHeIMH KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B
UJIcAIbHOM KOJICOATEIIbHOM KOHTYDE.

[IpencraBiienne o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[Tepemennsbiii Tok. CHHYCOMAANbHBIN MEPEMEHHBIM TOK. MOIIHOCTH mepe-
MEHHOTO TOKa. AMIUTUTYJAHOE M JEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA M HaIpsiKe-
HUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
SHEPrUU. DKOJIOTUUECKUE PUCKH NPHU MPOU3BOJCTBE AJIEKTpO3HEpPTUuu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUM JICKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJaeOATEIbHON CUCTEMBI (MPYKWHHBIA WU Ma-
TEeMATUYECKUI MasiTHUK).

HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onauca.

CBOOOHBIE IEKTPOMATrHUTHBIE KOJICOaAHUSI.



OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mpu nocineaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKA MHIYK-
TUBHOCTH M KOHJEHCATOpa.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPHOJIAa MabIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre NEpEeMEHHOIO TOKA B LEMU W3 MOCIEI0BATEIBHO COCIUHEH-
HBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazZHUNIHbBLE 0JIHbL

Mexanuueckue BOJIHBI, YCIIOBUS pacnpoctpaneHus. [lepuoa. Cxopocts pac-
pOCTpaHEHUsl W JyIMHa BoJIHBL. [lomepeunbie U mpojoibHbIe BOJMHBIL. HHTEpde-
peHius U Audpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
uHTepdeperus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE WH-
CTPYMEHTBI, YJIbTPA3BYKOBasi IMarHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paauo-
NpUEMHUK, TEJIEBU30p, aHTeHHa, TesiepoH, CBYU-meus.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

Kone06mroieecs Te10 Kak UCTOYHUK 3BYKa.

HabGnronenue orpaxkxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJ0M U Ya-
CTOTOM KOJeOaHU.

HccnenoBanre CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, IMpPEoMIe-
HUE, Noyspu3anus, IMdpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeHOE pacpOCTpaHEHUE CBETA B OJHO-
ponHoi cpene. JIyu cBeta. TOUEUHBIN HCTOYHUK CBETA.



OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomneHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTElNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomiie u paccenBaroiiie JuH3bl. ToHKas nuH3a. POKYCHOE paccTos-
HUE M ONTHYEcKas cuia TOHKOW nuH3bl. [locTpoeHne m3o0pakeHuil B coOuparo-
IIUX U PacCeMBAOMIMX JUH3aX. PopMysa TOHKOU JIMH3bI. YBEIUYECHHUE, T1aABAEMOE
JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Untepdepenuus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIO-
BUSI HAOJIIOJCHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHONW KapTUHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. Judpakinuonnas pemérka. Y caoBue HaOMIOAEHUS TJ1aB-
HBbIX MAaKCUMYMOB NpY NaJI€eHUH MOHOXPOMATHYECKOTO CBETA Ha JU(PAKIIMOHHYIO
PELIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, GoTo-
anmnapar, MPOEKIIMOHHBIN ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
nu(dpakMOHHAs PEIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMosIMHEHOE pacnpoCTpaHEHue, OTPaKEHUE U nperaomiieHne ceera. On-
THYECKHUE TTPHOOPHI.

[TonHoe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOIA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOa.

Hab6mronenune naTepdepeniinu cBera.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

Habmronenue nosisipyuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

W3MmepeHne nokasaress npesioMJIEHUs CTEKIIa.

HccnenoBanre CBOMCTB U300paKEHUI B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH



['paHuIBl NPUMEHMMOCTH KJIACCUYECKOW MexaHWKH. llocTynarsl crienuans-
HOM TEOPHUHM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETA B BAKY-
yMe, IPHUHLIMI OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OiiHmTeiHa 11 poTodpdekra. «KpacHas rpaHunar
dboTorddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUYECKOE NMPUMEHEHHUE: POTOIIEMEHT, (o-
TOJATYUK, COJTHEYHAsi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha YCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHETHETO (HoTodPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[InanerapHas monens atoma. [loctynarel bopa. M3nydenue u norjiomenue Gpoto-
HOB TIPU TNIEPEXO0JIe aTOMa C OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buabl ciekTpos.
CrexTp ypoBHEH dHEPTUM aTOMa BOJAOPO/A.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.



Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HaOnronenue tMHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTBI, TOKa3bIBAOIINE CIOXKHOCTh CTpOeHHUs siapa. OTKpbITHE pa-
nuoakTuBHOCTU. OnbITel Pe3epdopaa nmo onpeneneHuio coctaBa paguoakKTUBHOTO
usnyuyenusi. CoiictBa anb(da-, 6eTa-, raMMa-u3ny4yeHus. BiusHue paanoakTHBHO-
CTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jledekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nyueckol KapTUHBI MUDA.

TexHuyeckue yCcTpoucTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bup 3Bé3nnoro nHeda. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUIUMOE JIBU-
JKEHHE.

CoiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. MIcTouHuk sHepruu CoJiHIa U 3BE31. 3BE3-
JIbI, UX OCHOBHBIC XapaKTepUCTHUKHU. J[MarpamMma «CIEKTpajdbHBIN KJIacC — CBETH-
MOCTBY». 3BE3JBI TJIABHOM MOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHU-
MOCTB» JJIsl 3BE3/] TJIABHOM MOCJENOBATEIbHOCTH. BHYTpeHHEe CTpoeHHE 3BE3/I.
CoBpeMeHHbIE MPECTABICHUSI O MPOUCX0XKACHUU U ABOoNMK CoJIHIIA U 3BE3.
DTaIbl )KU3HU 3BE3.

Muneunsiii [IyTs — Hama ["anaktuka. [Tonoxenune u neuxxkenue Coinnia B [a-
nakTuke. Tunel ranakTuk. PaguoranakTuky v kBa3apel. YEpHBIE AbIPHI B siApax ra-
JIAKTHK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

Habnronenuss HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH /ISl OTIpeieNIeHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOyIIapys U IPKUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponb ¢pu3uKy 1 aCTpOHOMHHU B 3KOHOMHYECKOU, TEXHOJIOTMUECKOU, COLMATIb-
HOM M 3TUYECKOU chepax NesTeIbHOCTH YETOBEKA, POJIb U MECTO (PU3UKH U acTpo-
HOMMHU B COBPEMEHHOI HayyHOM KapTHHE MHpa, POjb (HU3NUECKOl Teopuu B Gop-
MUPOBAaHUU NPEJACTaBICHUNA O (PU3MUECKOW KapTHHE MHpa, MECTO (PU3NUYECKOU
KApTUHBI MUpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IMPEICTABIIEC-
HUW O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 11 kjacce ocyriecTBisieTcs ¢
y4ETOM COJIepIKATEIBHBIX MEXIIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, Ouo-
JIOTUU, XUMHH, Teorpaduu U TEXHOJOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (aKT, runoTes3a, (pu3nveckas BeIMYnuHa, 3aKOH, T€O-
pusi, HaOJIIOIEHKE, SKCIIEPUMEHT, MOJIEJIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETpUUYECKUEe (QyHK-
LIN: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK-
JIECTBO, BEKTOPBI U UX MPOEKINHA HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB, IPOU3-
BOJHBIC AJIEMEHTAPHBIX (DYHKITHH, MPU3HAKU TO00US TPEYyTOIHLHUKOB, OMpeeie-
HUE TUTOIIAAN TUIOCKUX QUTYp U 00BhEMA Tell.

buonoeusa: >nektpuueckue sBICHUS B )KUBOW MPUPOJE, KOJEOATEIbHbIE JIBU-
JKEHUS B )KUBOM TIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOM NMPUPOJE, ACUCTBUE pa-
JAAIMY HA )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 0Opa30BaHUS KPUCTAUTMYECKOW PEMIETKH, CIEKTPaTbHBIA aHa-
3.

l'eocpagpusa: MarHuTHBIE MOJIOCA 3€MJIM, 3aJleKHM MArHUTHBIX Py, (oto-
CbEMKA 36MHOU MOBEPXHOCTH, ITPEACKA3AHNUE 3EMIICTPSCEHUM.

Texnonozua: JTAHUM JIEKTPONEPENAY, T€HEPATOP MEPEMEHHOIO TOKA, JJICK-
TPOABUTATENb, UHAYKIHOHHAS NI€Yb, Palap, PaAUONPUEMHUK, TEIIEBU30D, AaHTCHHA,



tenedon, CBY-medsb, MPOCKITMOHHBIN ammapaTr, BOJIOKOHHAS ONTHKA, COJTHEUHAsS
Oatapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOTO mpeameTa «Du3nka» Ha ypoBHE CpPemHEro oOIIiero 0o-
pa3oBaHus (0a30BBIii YPOBEHB) JODKHO OOCCIICYHTH JOCTHIKCHHE CJICIYHOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEJAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npenaMera « PU3nuKa» JTOJIKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTHh OOYYaroIIMXCsl pyKOBOJICTBOBAThCS CQop-
MUPOBAHHOW BHYTPEHHEU IMO3ULIMEH JIMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTA-
WA, TTO3UTUBHBIX BHYTPEHHUX YOEKICHUU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
LEHHOCTSIM POCCHUICKOrO OOLIECTBA, PACHIMPEHHE XU3HEHHOI'O OIbITa U OIbITa
JEATEIIBHOCTH B IIPOLIECCE Peaau3alii OCHOBHBIX HAIIPaBICHUNW BOCIUTATEIBHON
NEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULMN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPAJULUOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX M JIEMO-
KpaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM TPAKIAHCKOW HIACHTUYHOCTH, MAaTPUOTHU3-
Ma;

LIEHHOCTHOE OTHOLLIEHHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSAM POC-
CUHCKHX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEpPIIaTh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

Cc()OPMUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbl, OCO3HAHUE TI100aIBHOIO Xa-
pakTepa dKOJIOIMYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacCIIMpEHNE ONBITA JEATEIBHOCTH JKOJIOIMYECKON HAIIPABICHHOCTH HA OC-
HOBE UMEIOIIMXCS 3HAaHUH 10 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IPOLIECCE H3Y-
YeHUsI (PU3UKHU OCYIIECTBIATh IMPOEKTHYIO M HCCIENOBATENIbCKYIO JIE€ATEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jiornueckue AelcTBUA:
CaMOCTOSITeTILHO (DOPMYIMPOBATh U aKTyaJIU3UPOBATh MPoOJEeMy, paccMar-
pUBaTh €€ BCECTOPOHHE;
ONpEeAEsATh LEIU AEATEIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUHU UX HO-
CTHIKCHUS,
BBISBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEUYMS B PacCMAaTPHUBAEMBIX (pHU3HYEC-
CKMX SIBJICHHUSX
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBITIOJHATH PA0OTY B YCIOBHUSIX PEaTbHOTO, BUPTYyaIbHO-
ro ¥ KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH TIOHSITHSIMU U METOTaMH (u-
3U4ECKON HAyKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIA/I€Th BUJAMHU JIEATEIBHOCTHU IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro MHTEp-
npeTaluu, TpeoOdpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYaIUsIX, B
TOM YHUCJIE TIPHU CO3JJaHUH YUEOHBIX MPOEKTOB B 001aCcTH (HUBUKH;

BBISBJISITh IPUUMHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJIU3UpOBaATh 3a1ady, BbI-
JIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTBI AJIs JOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIC B XOJI€ PEIICHUS 3aJ]a4i Pe3yIbTaThl, KPUTHYC-
CKHU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh N3MEHEHNE B HOBBIX YCJIOBU-
AX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 33aJlaul B 00pa30BaTENIbHOM jes-
TETHHOCTH, B TOM YHMCJIE NIPU U3yUYECHUHN (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTDH 3HAHUA MO (PU3MKE B MPAKTUICCKYIO 00IACTh KU3HEICs-
TEJIBbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUYECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIIATH MOUCK, aHAIMU3, CHU-
CTEeMaTHU3AIMI0 U WHTEPIIPETANI0 NH(OPMALIUY PA3INYHBIX BUIOB U (HOPM TpeI-
CTaBJICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIOJIb30BaTh CPeICTBa MH(POPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIO-
TMid B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX 3a/1a4 C
cOOJII0/IeHNEM TpeOOBaHUM SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, pe-
cypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON Oe3-
OIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJACPKAHUS B Pa3IMYHBIX (popmarax ¢ yué-
TOM Ha3HauYeHHWs WH(OpPMAIMKU U LEJICBOW ayJIWTOPUHU, BBHIOWpAs ONTUMATBHYIO
(opMy NpeAcTaBICHUS U BU3yaIU3alllu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH ACSITEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMil U CMATYaTh KOH(IIMK-
THI,



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpAaTh TEMAaTUKy U METOJbl COBMECTHBIX ACUCTBUN C YUETOM OOLIMX HH-
TEPECOB U BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

NPUHUMATh 1EJIM COBMECTHOM JESTEIBHOCTH, OPraHU30BbIBATH U KOOPAUHU-
poBaTh JEHCTBUS MO €€ JTOCTHKEHUIO: COCTABIIATh IUIAH JCHCTBUI, pacnpenensirhb
poJu ¢ y4ETOM MHEHHMI yYaCTHUKOB, OOCYXAaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OLIEHMBATh KAa4€CTBO CBOETrO BKJa/Ja M KaXIOr0 YYaCTHMKA KOMaHIbI B 00-
U pe3yJbTaT M0 pa3padOTaAHHBIM KPUTEPHUSIM;

npeajiaraTb HOBbIE MPOEKTHI, OLEHUBATH UAEHU C MO3UIIMH HOBU3HBI, OPUTH-
HaJIbHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATH MO3UTUBHOE CTPATETMUECKOE NOBEACHUE B PA3JIMYHbBIX CUTYa-
LUSX, IPOSIBISATH TBOPUYECTBO U BOOOpAKEHHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NelCTBHSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(GU3UKM U aCTPOHOMMH, BBISBIATH MPOOJEMBI, CTaBUTh U (POpMYJIUpPOBATH COO-
CTBEHHBIE 33/]a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIIEHUS PACUETHBIX U KAaYECTBEHHBIX 3a-
Jlad, IJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

paciupsTh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs OTBET-
CTBEHHOCTb 34 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO SPYIULUU B 001acTH (HU3H-
KU, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIa/I€Th HABBIKAMH MO3HABATEJIBbHON peduIeKCHH KaK OCO3HAHMS COBepIIae-
MBIX IEUCTBUW U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCUH [IJISl OLIEHKH CHUTYaIliH, BHIOOpa BEPHOTO
peuieHus;

YMETb OLICHUBATh PUCKU M CBOCBPEMEHHO NPUHHUMATh PELICHUS 110 UX CHU-
KEHUIO;



MPUHUMATh MOTHBBI M apTyMEHTBI JIPYTHX MNpPHU aHAJIU3E PE3yJbTaTOB JEs-
TEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTHX MPH aHAJIU3€ PE3yIbTaTOB Jes-
TENHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mporiecce nOCTHXKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMEBI
o Gu3MKe JJIsI YPOBHS CpPEeAHEro oOIero oopa3oBaHus y oOydarolmMXcs COBEP-
IICHCTBYETCSl AMOIIMOHAJIBHBIA HHTEIJIEKT, MpEArnojaraimui chopMUupoBaH-
HOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OT-
BETCTBEHHOCTb 3a CBOE IMOBEJICHHUE, CIIOCOOHOCTh aJIalTUPOBATHCA K SMOIIMOHAIIb-
HBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIIOYAIOIIEH CTPEMJICHUE K JTOCTHXKECHHIO LIEJIH U
yCIieXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JICICTBOBATh UCXOS M3 CBOUX BO3-
MO>KHOCTEM;

SMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh SYMOIIMOHATLHOE COCTOSHUE
JPYTUX, YUUTHIBATH €r0 MPU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COUYYB-
CTBHIO U COTIEPEKHUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIHUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C AIPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (HU3UKHU B (OPMUPOBAHUU CO-
BPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHO-
JIOTUM, B IPAKTUYECKOU IEATEIBbHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI MPUMEHEHUSI U3YUCHHBIX (PU3MUECKUX MOJIEeH: maTe-
puanbHas TOYKa, MHEPIHMAIbHAS CUCTEMA OTCUYETA, aOCOMIOTHO TBEPAOE TEIO, HJIe-
aJbHBIA T'a3, MOJIEIIM CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX TEJI, TOUCUHBIN AJIEK-
TPUUECKUH 3apsi]] IpU PEHIeHUH PU3NYECKHX 3a/1ay;

pacno3HaBaTh (pU3MUYECKUE SIBJICHUS (MPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
IIEKTPOJAMHAMHUKH: PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSMOJIMHEWHOE JIBUKE-
HUE, CBOOOIHOE TAJICHUE TEN, NBIKCHHE MO0 OKPYXHOCTH, HHEPIIHS, B3aUMO/ICH-



cTBUe Ten, Tuddys3us, OpOYHOBCKOE TBUKEHHE, CTPOCHUE KUIKOCTEH U TBEPBIX
T€J, U3MEHEHNE 00bEMaA TeJl IPU HAarpeBaHUU (OXJIAXKACHUH), TEIJIOBOE PABHOBE-
CUe, HCIApEHue, KOHACHCAILMs, IUIABJICHUE, KPUCTALIM3ALMS, KUIEHHUE, BIIaXK-
HOCTb BO3/yXa, IOBBIILICHUE J1aBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM CO-
CyZ€, CBA3b MEXAY MapaMeTpaMU COCTOSIHUS ra3a B M30IpoLeccax, dJIEKTPU3aLusl
T€J, B3aUMOJEHCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3NUECKUE BEITUUYMHBI:
KOOpAMHATA, MyTh, NEPEMEILECHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUila, UM-
NyJIbC TeJa, KHHETUYECKasi SHEPIusl, MOTEHIMAJIbHASL SHEPTUsl, MEXaHUYECKas pa-
00Ta, MEXaHWYEeCKasi MOIIHOCTh; MPHU ONMHCAHUU MPaBUIBHO TPAKTOBaTh (hu3Huye-
CKUW CMBICII UCHOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHUS W €IUHHIIbI, HAXOAMTH
(GopMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUMHY C JIPYTMMHU BEJIMYMHA-
MU;

ONMCHIBATh M3YyYECHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUS, UC-
noJib3ysl (PM3MYECKUE BEJIMUYUHBL: JABJICHHUE ra3a, TEMIEpATypa, CPEeIHsAs KUHETU-
YecKas SHEpPrusi XaoTHUYECKOro JIBMXKEHMSI MOJIEKYJ, CPEIHEKBaJgpaTHYHas CKO-
pPOCTb MOJIEKYJI, KOJJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, paboTa ra3a, Kod3d-
(GUIUEHT TOJE3HOT0 ACHCTBUS TEIIOBOTO ABUTATENs; MPHU OMUCAHUU MPABHIIBHO
TPAKTOBAaTh (PU3NYECKUIN CMBICII UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €/11-
HUIIbI, HAXOJAUTHh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PM3HUECKYIO BEIUYUHY C APY-
TMMU BEJIMYUHAM;

ONMCHIBATH U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
IEKTPUYECKOE T0JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
IPU ONMKMCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCIOJIb3yEMbIX BEJU-
YUH, UX 0003HAYEHUS! U €IMHHUIIBI; YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOLIUE JAHHYIO
bu3nYECKyI0 BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPaHEHHUS MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHMsS] UMITYJIbCa, MPUH-
LU CYyNEepPIIO3UIIMKA CUJI, TPUHIIMI PABHOIPABUS WHEPUUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHSI BELIECTBA, I'a30BbIE 3aKOHBI,
CBSI3b CPEJHEH KWHETUYECKOW SHEPTUU TEIJIOBOTO JBHKEHHS MOJIEKYJ ¢ abco-
JIFOTHOW TEMIIEPATYPOU, TIEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS DJICK-
TPUUYECKOTO 3apsinia, 3akoH KylioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (hOopMysH-
POBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXKEHUE W YCIOBHS (TpaHHIIbl, 00JIacTH)
PUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHITUIBLI ICUCTBHUS MAIWH, MPUOOPOB U TEXHUYE-
CKUX YCTPOMCTB; pa3lnyaTh YCJIOBHUSA HUX O€30MaCHOTO HCIIOJIb30BAHUS B TOBCE-
JTHEBHOM KU3HHU,

BBITIOJIHATHh DKCIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3NYECKUX SBICHUNU U MPO-
I[ECCOB C MCIOIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUM, MPU 3TOM (popmy-
JUPOBATh TPOOIeMy/3aaqy U THIIOTE3Y YIEOHOTO AKCIIEPUMEHTa, COOMPATh yCcTa-
HOBKY W3 MPEUIOKEHHOTO 00O0pYIOBaHMs, MPOBOAUTH OMBIT U (POPMYIHUPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpATh ONTUMAIBHBINA CIIOCOO U3MEPEHUS U UCTIOIh30BaTh U3BECTHHIE Me-
TOJIbI OIIEHKH MOTPENTHOCTEN U3MEPEHHNI;

UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (U3NYECKUMHU BEIMYMHAMH C HCIIOJIB30-
BaHHUEM MPSIMbBIX U3MEPEHUMN, IIPU AITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYMH B BHUJEC TAOJHUIl U
rpaduKoB, enaTh BEIBOJBI [0 PE3yIbTaTaM UCCIICOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEPUMEHTa, yueOHO-UCCIeI0BATEILCKON U MMPOCKTHON Jes-
TEJIBHOCTH C UCHOJIb30BaHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1JaOOpaTOpHOro 000-
pyJlIOBaHUS;

pemath pacu€THbIC 3a7auu C SIBHO 33/1aHHOMN (M3MUYECKON MOJIENbI0, UCTIONb-
3ysl (pu3MUecKue 3aKOHBI M IPUHIIMITEI, HA OCHOBE aHAIM3a yCIOBHS 3a/1a4H BHIOU-
paTh GU3UYECKYI0 MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (POPMYIIbI, HEOO-
XOJIUMBIE IJIsi €€ pelIeHus, MPOBOAUTHh PACUEThl U OIEHUBATH PEATBHOCTD IMOJY-
YEeHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
IETIOYKY PaCCyKICHHUI ¢ OMOpOi Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (u-
3MYECKUE SIBJICHUS;

WCITIOJIB30BATh TMPU PEIICHUHM y4EeOHBIX 33Jlad COBPEMEHHbIE MH(POPMAIIUOH-
HBIE TEXHOJIOTUH VISl TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN U MPECTaBIIe-
HUs y4eOHOM M Hay4HO-TOMYJIAPHOW MHGpOpMAILMK, MOJYYEHHON U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOTydaeMyto HH(OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHU-
KA ¥ TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0pAIEHUH C MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TPyNIE C BBHITOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MJIaHu-
poBaTh pabOTy TPYIIIbI, PAMOHATBEHO PAaCHpEIesITh 00I3aHHOCTH U TUIAHUPOBATH
NEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aIEKBaTHO OL[EHUBATh BKJIAJ Ka)I0-
ro U3 YYaCTHUKOB I'PYIIIBI B PEHICHUE pacCMaTpUBAEMON MPOOIIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBAThH Ha MPUMEPax pojib U MeCcTO (GU3UKH B (POPMUPOBAHUU CO-
BPEMEHHON Hay4yHON KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUH, B MPAKTUYECKOMN NIEATENbHOCTH JIIOJIeH, IIETOCTHOCTh U €IUHCTBO (hU3HUe-
CKOW KapTUHBI MUDPA;

YUHUTBIBATH TPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJENEH: Touey-
HBII DJIEKTPUYECKUN 3apsfl, JIyd CBETA, TOUEUHbIM UCTOYHMK CBETA, SIAEPHAS MO-
JIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTIO Spa MPH pelIeHnr (PU3NUECKUX 3a]ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBJICHUS (IPOLECCH) U OOBIACHITh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3HMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JIEKTPOMAarHUTHasI UHIYKUHUA, 1€UCTBHE MAarHUTHOTO MOJIA Ha MPOBO/I-
HUK C TOKOM W JBIXKYIIMNCS 3apsii, 3JIEKTPOMAarHUTHbIE KOJEOAHUS U BOJIHBI,
OpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, OTpaKeHUe, MpesoMieHHue, MHTepde-
peHuust, Tudpakiys U NoIsIpU3alus CBETa, TUCTIEPCHs CBETa, POTOIIEKTPUUECKU
addext (hotorddexr), cBeToBOE NaBiIeHUE, BOSHUKHOBEHUE JIMHEMYATOrO CIIEK-
Tpa aTOMa BOJOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs PAIMOAKTHUBHOCTb;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, AIEKTPUUECKYIO TPOBOAUMOCTD PA3IUYHbIX CPEM) U FIEKTPOMArHuT-
HbI€ SIBJIEHUS (TIPOLECCHI), UCIOJIb3Ys (PU3NUECKUE BEIMYMHBI: JJIEKTPUUECKUN 3a-
psn, cuja TOKa, BJIEKTPUYECKOE HAMpPsHKEHHUE, JIEKTPUUECKOE CONPOTHBIICHHE,
pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYINAs CHUiia, paboTa TOKA, MHIYKIUS Mar-
HUTHOTO TOJIA, cuja Amriepa, cuia JIopeHna, MHIyKTUBHOCTh KaTYILIKH, SHEPTHUs
AIEKTPUUECKOTr0 W MAarHUTHOIO MOJIEM, MEPHOJ M YacToTa KosieOaHuil B koieba-
TEJILHOM KOHTYpE, 3apsi/i U CHJIa TOKa B MPOLECCEe TAPMOHUYECKUX DJIEKTpOMAr-
HUTHBIX KOJeOaHui, (POKyCHOE paccTOsHUE W ONTHYECKasi CUiia JIMH3bI, IPU OMU-
CaHUM TPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HCIOJIb3YEMbIX BEJIHYMH, UX
0003HAYEHHUS U E€AMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (hr3Hue-
CKYIO BEJINYUHY C IPYTUMHU BETUUHMHAMMU;

OMKCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, UCHONB3Ys (U3H-
YECKHUE BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4acTOTa
CBETa, PHEPIHsi U UMITyJIbC (OTOHA, IEPUOA MOTypacnaaa, SHEPTus CBS3U aTOM-
HBIX fJIep, MPU OMUCAHUH MPABHIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT HUCIOJIb3Ye-
MBbIX BEJTMYHMH, UX 0003HAUYECHUS U €AUHUIIbI, YKA3bIBATh (DOPMYJIbI, CBSA3BIBAIOIINE



JTaHHYI0 (PU3UYECKYI0 BEIMYMHY C JAPYTMMU BEITUYMHAMHU, BBIUUCISATH 3HAUCHHE
(U3UYECKON BEIIMUNHBI,

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SIBICHUS, UCIONB3YS (PU3NUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEJIMHEHHUS MPOBOJIHUKOB, 3aK0H J[>koymnsi—JIeHIia, 3aKkoH 3JI€eKTPOMarHUTHOW WH-
TOYKIMH, 3aKOH MPSMOJIMHEHHOTO pPAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHMUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOI0 4YMciia, MmocTynatkl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JACTH) MpUMe-
HUMOCTH;

OIIpPENENATh HAIIPABJIEHUE BEKTOPA UHIYKIMU MAarHUTHOTO IOJIs IPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHua;

CTPOHTH W OMHUCHIBATh U300PAKEHUE, CO3IaBAEMOE MJIOCKUM 3€pKaJioM, TOH-
KOM JIMH30M;

BBITIOJHATH DKCIIEPUMEHTHI 110 UCCICTOBAHUIO (U3UYECKUX SIBJICHUN U TPO-
LIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHH: Mpu 3ToM (hopmy-
JUPOBATh MPOoOIeMy/3aady U TUIIOTE3Y YU4EOHOTO IKCIIEPUMEHTa, COOMpaTh ycTa-
HOBKY W3 TPEUIOKEHHOTO 00O0pYIOBaHMs, MPOBOAUTH OMBIT U (POPMYIHpPOBATH
BBIBOJIBL;

OCYILIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
3TOM BBIOMpAThH ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE Me-
TOJIbI OLICHKH MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKHX BEJIMYMH C HCIIOIB30BAHHEM TMpsi-
MBIX U3MEPEHHIA: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTa-
ThI MOJIyY€HHOHN 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH B BUIE TaONUIl U TpaduUKOB,
JIeN1aTh BBIBOJIBI 110 pe3yjIbTaTaM MCCIIEeIOBaHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
pamMKax yuyeOHOTO SKCIIEPUMEHTa, YIeOHO-UCCIeN0BATENBCKONW U MPOCKTHOMN Jes-
TETHHOCTH C MCTOJIb30BAaHUEM M3MEPHUTENBHBIX YCTPOUCTB M J1a00OPaTOpHOTO 000-
pYJIOBaHMUS,

peliath pacuéTHbIC 331a4U C IBHO 3a/1aHHOM (PU3MYECKON MOJIENbI0, UCTIOb-
3ysl (pu3MUecKue 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAIM3a yCIOBHS 3a/1a4dl BHIOU-
paTh (PU3NYECKYI0 MOJENb, BBIIEIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI, HEOO-
XOJUMBIE ISl €€ pellleHus, MPOBOAUTH PACUEThl U OLEHUBATH PEATIbHOCTH MOJY-
YEHHOT'O 3HaYEHUs (PU3NYECKON BETMUHHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUHBYIO
LENOYKY PacCy’KJICHHUI ¢ OMOpoi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (u-
3MYECKUE SIBJICHUS;

UCIIOJIb30BaTh MU PEIICHUH YUYEOHBIX 33aJa4 COBPEMEHHbIE MH(POPMAIMOH-
HbI€ TEXHOJIOTUH JJI NIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUU U IIPEICTABIIC-
HUSl y4eOHOW W HAYYHO-TIOMYJSIPHON MH(pOpPMAIUH, MOTYYCHHOW U3 Pa3IMUHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOI0 UCIOJIb30BAaHUS B MIOBCETHEBHOU
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEX-
HUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B IpyNIe ¢ BHIMOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIaHU-
poBaTh pabOTy TPYIIIbI, PAIMOHAIBHO pacHpelesaTh 0O0S3aHHOCTH U TUIaHUPOBATh
NeATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aIEKBaTHO OI[EHUBATh BKJIAJ KaXI0-
ro U3 YYaCTHUKOB I'PYIIbI B pEHIEHUE pACCMATPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTostHUA BemecTBa. dazo- 5 bubnuorexa [IOK

BBIC IICPCXOABI

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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
duzuka — Hayka o npupoje. Hayu-
1 HBIE METO/IbI H}:)SHaHI/II;I (1;)1( )Kany ero 1 bubmmorexa [JOK
A 24 B https://m.edsoo.ru/ff0c32e2
Mupa
Ponb u mecTo pusuku B hopmupoBa-
5 HUU COBPEMEHHOUN HAYYHOUN KapTUHBI 1 bubmuorexa [JOK
MHpPA, B MPAKTUYECKOHN JIEATEIbHOCTH https://m.edsoo.ru/ff0c33e6
ToIei
Mexanunueckoe aBuxenue. OTHOCH-
3 TEJIBbHOCTh MEXAaHUYECKOTO ABUKEHUS 1 bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTh, yCKOPEHHE
4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnoreka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majieHune. Y CKOpeHue CBO- 1 bubnuoteka [JOK
00HOTO MageHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe nBuxkeHue. JBrke-
7 HUE MaTePUATbLHON TOYKHU IO OKPYK 1 bubmorexa HOK
P 24 https://m.edsoo.ru/ff0c3ada
HOCTH
3 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnuorexa [IOK

WNHepuuanbHble CHCTEMBI OTCUETA.

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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IIepssbiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunnun cynep-

bu6mmoreka [IOK

9 MO3ULIMH CUJL. BTovpon 3akoH HproToHa https://m.edsoo.ru/Ff0c3bes
TSl MAaTEpUATIbHON TOYKHU

10 Tperunii 3akoH HproToHa 1151 MaTepu- bubnmoreka [JOK
aJbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 Tsokectu. [lepBas kocMudeckas bubmmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akon ['yka. Bec te- bubnnoreka [JOK
na https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuia CszOTI/IBHeI?I/Iq:I npu I[BI/IS(GHI/II/I bubmorexa HOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[ToctynaTensHoe U BpaliareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
Nmnynec MaTepuabHONM TOYKH, CH-

15 CTEMBbI MAaTEPUAIIBHBIX TOYEK. M- bubnnorexka [JOK
IIyJIbC CHJIBL. 3aKOH COXPAaHEHUS M- https://m.edsoo.ru/ff0c43d6
nysbca. PeakTuBHOE ABUXKEHUE
Pa6ota u momHOCTS cuibl. Kunernde-

16 CKasi DHEprusl MaTepUaJIbHON TOUKH. bubnmuorexa [JOK
Teopema 006 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [TorenumansHas sueprus. [loreHnu- bubnmuotexa [JOK

aJbHAasl SHEPrus ynpyro aedopMupo-

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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BAaHHOU Ipy>KuHBL. [loTeHIMaNbHAs
SHEprus Tesia BOJIU3U MOBEPXHOCTH
3emun

18

[TorennumanbHbIle 1 HENOTEHIMAJIBHbBIE
cuibl. CBsI3b paOOThI HEMTOTCHIIUATb-

HBIX CHJI C U3MEHCHHEM MEXaHHUECKOM

OHCPIrun CUCTEMEI TEII. 3aKkoH
COXpaHCHUA MEXaHHYeCKOH OHEpPIrun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlabGopaTtopHas paborta «Mccnenora-
HUEC CBsA3U pa6OTI)I CHJIbI C UBMCHCHU-
€M MEXaHWYECKOW YHEPTUU TeJla Ha
pUMEpPE PACTSHKEHUS PE3UHOBOTO
KIyTay

20

KonTponpHas padora o teme «Kune-
MaTtuka. J[nHamuka. 3aKoHbBI COXpaHe-
HHUS B MCXAaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

Xapaxkrep ABUKECHUS U B3aUMOJIEH-
CTBHS YacTHIl BellecTBa. Moaenu
CTPOEHUS ra30B, KUIKOCTEH U TBEP-
JIBIX TEN

Macca monexyin. Konngectso Berie-
ctBa. [locTosHHas ABoraapo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

24

TennoBoe paBHOBecue. TeMmiepaTypa
u e€ u3mepenue. lllkana remneparyp
Ilenbcus



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHUHETUYECKON YHEPTUU JBU- bubnnoreka [HOK
JKEHUsI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHas pabora «MccnenoBa-
28 HUE 3aBUCUMOCTU MEXJy MapameTpa-
MU COCTOSIHHS pa3peKEHHOTO Ta3ay
29 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [HOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus TepMOJAUHAMU-
YEeCKOH CHCTEMBI M CITOCOOBI €€ n3Me-
30 HeHus. Komm4ecTBO TeIoThl U bubmmorexa [JOK
https://m.edso0.ru/ff0c5952
pabota. BHyTpeHHsis sHeprus
OJIHOATOMHOTO MJI€aIbHOIO T'a3a
bu6nmoreka [JOK
31 Brtet Temuonepe/ay https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KonunuecTBo TennoTsl npu Temionepe- Bubmmorexa LIOK
. https://m.edsoo.ru/ffOc5c36
nade. AnuabaTHBIN TIporecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoieccoB B Ipupo- bubnnorexka [JOK
Je. Bropoii 3aKkOH TepMOJIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Mpuntun nevictus u KI1J[ TermoBoit bu6mmoreka [JOK

MalllHBbI

https://m.edsoo.ru/ff0c600a



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

36

ukn Kapno u ero KII/

DKOJOoru4ecKue MpooIeMbl

37
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MouekysspHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo0.ru/ff0c6938
KonTtponsnas padora no Teme «Mode-
39 KyqsipHas puzuka. OCHOBBI bubmmorexa LIOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AOComI0THAs M OTHOCHUTEIbHAS BIIaXK- bubnuorexa [JOK
HOCTb BO31yxa. HaceleHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramumyeckue u
42 amop(HbIC Teaa. AHU30TPOIHUS bubnuorexa [JOK
CBOMCTB KpuUCTaIOB. KUIKHE KPU- https://m.edsoo.ru/ff0c65f0
ctaibl. COBpeMEHHbBIE MaTepHaIIbI
[TnarneHre U KpUCTAIUTH3AITHS.
43 VY enbHas TEIUIOTa IUIABICHUS bubmmorexa [OK
' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6mmoreka [IOK
44 Y 0
PABHEHHE TEINIOBOTO banarca https://m.edsoo.ru/ff0c6820
DneKTpu3aus Tell. DINeKTPUICCKUi
45 3apsia. J{Ba BUIa DJCKTPHIECKUX 3apsi bubmmorexa [JOK
PAL. A P P https://m.edsoo.ru/ffOc6bcc
JI0B
[IpoBogHUKY, TUATAEKTPUKH U TIOITY-
46 1| pOBO HHI/IKI/I éuaKOH cor))( aHEHUS S}J]'IGK bubmmorexa LIOK
POBOA ) P https://m.edsoo.ru/ffOc6bcc
TPUIECKOTO 3apsiia
47 B3aumoneiicteue 3apsanoB. 3akoH Ky- bubnuorexa [IOK
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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n0oHa. TOYEeUHBIN MIEKTPUIECKUH 3a-
paa

https://m.edsoo.ru/ffOc6ced

48

Hanps>k€HHOCTB IEKTPUYECKOTO T10-
ns. [ IpyHun cynepro3uumu dJIeKTpu-
Yyeckux nosieu. Jinnum
HaIPsHKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

49

50

51

52

53

PaboTa cui1 31eKTpOCTaTHUeCKOro 1Mo-
i1, ITorenmnman. Pa3nocTs
MOTEHIMAJIOB

[TpOBOTHUKY M AUDJIEKTPUKH B DJICK-
TPOCTATHYECKOM IIOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

OnektpoéMkocTb. Konnencarop

OIeKTPOEMKOCTb IIJIOCKOT0 KOHAEHCa-
TOpa. JHEPrus 3apsHKEHHOTO KOH/IEH-
catopa

JlaGopaTtopHast pabota "H3mepenue
JEKTPOEMKOCTH KOHJeHcaTopa”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO afl-
napara, CTpyMHOr0 IpHHTEpa.
DneKTpocTaTHUecKast 3alluTa.
3azemyieHHE SIEKTPONpUOOPOB

55

DIIEKTPUYECKUH TOK, YCIOBHS €r0 Cy-
mectBoBauus. [loctosauneiii Tok. Cuia
toka. Hanpspxenune. ConpoTuBieHHE.
3akon Oma a1 yJacTKa 1enu



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

S7

[MocnenoBarenpHOE, TapaLIEIbHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOTHH-
koB. JlabopaTopHas pabota
«M3y4eHne CMeNIaHHOTO COCTMHECHUS
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxoymsa-Jlenua

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 171 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe 3a-
MmbikaHue. JlaboparopHas pabora
«M3mepenne D/1C ncrtouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTpOHHAs TIPOBOJMMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COIIPOTHUBIIE-
HUSI METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

61

62

63

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoIHUKY, UX COOCTBEHHAS U
npuUMecHas poBouMocTh. CBolicTBa
p—n-nepexona. [lomynpoBoaHUKOBBIE
npuOOpbI

DJEeKTpUYeCKUil TOK B pacTBOpax U
pacIuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DneKTpoan3

DneKTpuUuecKuii ToK B razax. Camo-

CTOSITEJIbHBIM U HECAMOCTOSTEIIbHBIN
paspsia. Mounus. [1nazma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DJeKTpuiecKre MpudOphl U yCTPOii-

bubmuorexa [JOK

64 CTBa U UX MPAKTHYECKOE PUMECHECHHE. 1 httos://m.edsoo.ru/FOC86fc
[TpaBuiia TeXHUKHN 0€30MaCHOCTH
65 O06o0mmarmui ypox 1 bubnnoreka [HOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KoHnTtposbHas paboTta mo teme «IeK-
66 Tpoctatuka. [IoCTOSHHBIN IeKTpUye- 1 bubmorexa LHOK
p . ; p https://m.edsoo.ru/ff0c8a8a
Ckuii TOK. TOKM B pa3IMIHBIX CPEIax»
67 PesepBnsliit ypok. KontponbHas pado- 1 bubnuorexa [JOK
Ta 1o TeMe "DIeKTpoJuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000maromuii ypok 1 bubmmoreka [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie  IIpakTuyeckue
n/n Bceero u3yuyeHusi  oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[TocTostTHHBIC MATHUTHI M KX B3aUMO-
nericrBue. MaruutHoe nojie. Bexrop 1 bubnuoreka [{OK
MAarHUTHON MHAYKUUH. JInHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHoOe 1oJjie TPOBOHUKA C TO-
koM. OmneIT Opcrena. Bzanmonei 1 Bubmiorexa OK
' p ' https://m.edsoo.ru/ff0c98fe
CTBHE ITPOBOTHUKOB C TOKOM
JlaboparopHast pabora «3ydenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJISI Ha TIPO-
BOJHUK ¢ TokoM. Cuna Ammepa. Jla-
ooparopHas padora «MccnenoBanne 1 1 bubmorexa LOK
Ij p P https://m.edsoo.ru/ff0c9acO
JIEHCTBUS MOCTOSTHHOTO MarHuTa Ha
PaMKy € TOKOM»
JleiicTBE MarHUTHOTO TOJIs Ha JBU-
XK 10Cs 3apspkeHHyro yactuiry. Cu 1 bubnnorexa [IOK
iy P Y Y https://m.edsoo.ru/ff0c9df4
na Jlopenua. Pabota cunsl Jlopenna
DOnexkTpoMarauTHas HHAyKus. [ToTok
BEKTOpa MarHuTHON nHAyKuu. 3/1C 1
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON
nHaykunn Papanes
bubmuorexa [{OK
JlabopaTtopHas pabota «HccnemnoBa- 1 1 1

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

HUC SABJICHUA BHCKTpOMaI‘HI/ITHOf/'I HH-
AYKIUK»

NHayKTUBHOCTB. SIBIEHUE CAMOWH-
nykuud. DJ]C camouHayKIuu. DHEp-
Ul MArHUTHOTO TOJIS1 KaTYIIKHU € TO-
KOM. DJIEKTPOMarHuTHOE I10J1€

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCTpoucTBa U UX MPH-
MEHEHHE: MIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHyKIMOHHAS 11€Yb

10

11

O6o6maronuit ypok «MarautHoe 1mo-
7ie. DIIEKTPOMArHUTHAS HHTYKITUSD)

KonTponbnas pabora o Teme «Mar-

HUTHOE TI0JIe. DJIEKTPOMarHuTHas
WHIYKIIHSD

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OgHbBIE MEXaHUYECKHE KOJIE0a-
Hus. ["apMoHnYeckue KonedaHus.
VYpaBHEHHE rapMOHUYECKHX KoJieba-
Hui. [Ipespamienue sHepruu

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabora «Hccnenopa-
HHC 3aBUCHUMOCTHU IEPUOJa MAJIBIX KO-
nebaHuii rpy3a Ha HUTU OT JJIMHBI HU-
TH ¥ MaccChl Tpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KoJeOaHus B uje-
AJIbHOM KO0JIe0aTeIbHOM KOHTYPE.
AHasnorus MexJy MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH coxpaHe-
HUS SHEPrUM B UeaIbHOM Kojeba-
TEJIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBiaeHue 0 3aTyXaroIIUX KOJe-
OaHusx. BeIHYXIeHHbIC MEXaHUYEC-
ckue Kojebanus. Pe3onanc.
BbIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH nepe-
MEHHOT'0 TOKa. AMIUIUTY/IHOE U
JEMCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozactso, me-
penada ¥ noTpedIeHHe IEKTpUYe-
CKOU DHEPTHUH

19

20

21

22

YCTpoicTBO U IPAKTUUECKOE ITPUME-
HEHHE JJIEKTPUYECKOTO 3BOHKA, I'€HE-
paropa nepeMEeHHOr0 TOKa, JIMHUI
JJeKTpoIepesad

OKOJIOTHYECKHE PUCKHU TIPU IIPOU3-
BOJICTBE AIeKTpodHepruu. Kynsrypa
HCIIOJIb30BaHHUs DJIEKTPOIHEPTUU B
TOBCEIHEBHOM KU3HHU
MexaHudecKkre BOJIHBI, YCIOBHS pac-
npocrpanenus. [lepuon. Cxopocts
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI

3Byk. CKOpoCTh 3ByKa. ' poMKOCTB

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKka. Beicora Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX

bubnmoreka [IOK

23 cBoiicTBa 1 ckopocTs. [llkana
p https://m.edsoo.ru/ffOccfeQ
ANEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paUOCBSI3U U TEIEBHUIE-
24 Hus. Pa3Butue cpeacTB CBS3H.
Pagnomnokanus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpOCTPAHEHHE
26 CBpeTa B OJTHOPO HIZ)fI cpe epToqeq bubmmorexa LIOK
. FHOPO peIe. https://m.edsoo.ru/ffocd350
HbII HICTOYHHUK cBeTa. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTpaxe-
27 Hus ceta. [locTpoenne nzoOpaxeHui bubmmorexa [JOK
' p P https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHOE BHYT-
28 peHHee oTpaxkenue. [IpenenpHblit bubmuoreka [IOK
YIOJI ITIOJTHOTO BHYTPEHHETO OTpa)e- https://m.edsoo.ru/ff0cd7f6
HUS
29 JlaGopatopnas pabora «M3mepenue bubnmnoreka HOK
[IOKa3aTelIs PEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3obpaxeHuii B
30 ma3e. DopMyIta TOHKOH TMH3BL. Y Be- bubmorexa LOK
- POPMY ' https://m.edsoo.ru/ffOcddle
JTUYCHUE JTMH3BI
31 JlabopaTtopHas pabora «Hccnenopa-
HUE CBOMCTB M300pa)KEHU B IMH3AX»
30 Hucnepcus ceeta. ClloKHBIN cOCTaB

6enoro csera. LIer. JlaboparopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

pabota «Habmonenue aucnepcuu
CBETa»

Wutepdepennus cera. Audpaxius bubmuoreka [IOK
33 .
cBeta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJIH. []o- bubmmoreka [JOK
JIApU3alysl CBETa https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M yCTPOMCTBA U
YCIIOBHS UX O€30IACHOTO MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH KJTaccUYe-
36 ckoit mexaHuku. [locTynaTer crieru bubmmorexa [JOK
y ' y ! https://m.edsoo.ru/ff0cf862
QITBHON TEOPUH OTHOCHUTEIIBHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpAILEHUE bubmorexa HOK
A P pat https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 yacTUIbl. CBSA3b MAcChl C SHEPTUEN U bbmmorexa LIOK
Hpt- p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrHsl MOKOs
KonTponbnas padora «Ontuka. Oc-
39 HOBBI CIIEIMAIILHON TEOPUN OTHOCH- bubmorexa LOK
P https://m.edsoo.ru/ffOcf6f0
TEIHHOCTH
40 ®oronsl. opmyna [1nanka. Jueprus bubmuorteka [IOK
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue GoTodd- bubnmnoreka [JOK
¢dekra. OnbiTe A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHNE
42 QﬁHmTel(?il)Ha n(i;q)(bOToa(b(geKTa bubnmorera LHOK
o ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
43 Hasnenue ceera. Onertsl [1. H. JleGe- bubnuotexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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JeBa. XMMHUYECKOE NEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

TexHuueckue yCTpoMCcTBa U MPAKTHU-
YecKoe MpUMEHeHue: (poToreMeHT,

44
¢doronaTuuk, coaHEYHas Oarapes,
CBETOJUO/T
45 Pemenne 3aga4 o Teme «DJI€MEHTHI bubmuorexa [JOK
KBAaHTOBOM OIITHKI)Y https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITel Pe-
46 3epdopaa Mo paccesHUIO 0-4acTH bubmmorexa [JOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojens aToma
bubnunoreka LIOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
W3nydenne u norioieHue (hOTOHOB
48 I I/I};'Ie €X0JI€ aTOMa C O H(()l;o OBHS bubmotexa [IOK
p pexon . a yp https://m.edsoo.ru/ffOd0afa
SHEPTUU Ha Opyroi. Bupl ciekTpoB
BonnxoBrle cBoiicTBa YacTHIl. BoTHEBI
49 ne bpoiua. KopryckynsipHo- bubmmnoreka HOK
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJCHHOE U3TyUeHHEe
OTKpbITHE paTUOaKTUBHOCTU. OTBITHI
50 Pezepdopaa o onpeaenennio cocrasa bubnnorexa [IOK
pOOP P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUEHUS
CgoiicTBa anb(da-, 6era-, ramma-
51 W3NydeHus. BiusiHue paanoakTHBHO-
CTH Ha KUBBIC OPTaHU3MBI
OTKpbITHE IPOTOHA U HENTpoHa. M30-
P P P N but6mmorekxa [IOK
52 Tombl. Anb(a-pacnaa. IeKTPOHHBINA

Y IO3UTPOHHBIN OeTa-pacmnay. ["amma-

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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U3Iy4YECHHE

53

OHeprus CBA3M HyKJIOHOB B S7pe.
SAnepHble peakuuu. SnepHblil peak-
top. [IpoGiiembl, MEPCIIEKTUBEI, KO-
JIOTUYECKHE aACIIEKTHI SIIEPHON SHEP-
TETUKHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyu 3JI€MEHTAPHBIX YaCTUL.
Kpyrusiii cron «®yH1aMeHTaIbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3nUecKoil KapTUHBI MUPa

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

56

57

58

59

Bun 3Bé3aroro HeOa. Co3pe3aus, sp-
Kue 3Bé3I[I)I, IIJIaHCTHI, UX BUANMOC
nBrokenne. CoHeyHas cucreMa

Comnuite. CoHeyHast akTUBHOCTE. Mc-
TOYHUK SHeprun CoJiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTH-
KH. 3BE3/1bI [NIABHOM TOCIIE10BATEIb-
HOCTH. BHyTpeHHEee cTpoeHME 3BE3 .
CoBpeMeHHBbIE NPEACTABIEHUS O MPO-
UCXOXKIEeHNH U dBororuu CoJHIa U
3BE3]T

Muneunsiii IlyTe — Hama I'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanakruke. 'anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. PaszOeranue rajakTuk.
Teopus bosbioro B3pbiBa.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

PennkroBoe uznyueHue.
MerTtaranakTtuka

60

61

Hepemennbie mpo0iieMbl aCTPOHOMUHT

KontponbHas padota «I1eMEHTHI
aCTPOHOMUU U aCTPOPHUIUKID)

62

O6o6matomuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOM, TEX-

HOJIOTHYECKOM, COLIMAJIbHOM U dTHYe-
CKoH chepax esaTeIbHOCTH YeJIOBEeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKK ¥ ACTPOHOMHUH B COBPEMEH-
HOM Hay4HOM KapTUHE MHUpa

64

65

66

O6o6matomuit ypok. Ponb pusnue-
CKOM TeoprH B (POPMHUPOBAHUU TIPE/I-
CTaBJICHUN O (PU3NYECKON KapTUHE
MUpa

O6o6maromuit ypok. Mecto duzuue-
CKOW KapTHHBI MUpa B 00ILEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE
PesepBHbIil ypok. MaruutHoe mnoie.
DNeKTpOMarHuTHasi UHIYKIHS

67

PesepBubIiil ypok. Ontuka. OCHOBBI
CIIELIMAILHOM TEOPUU OTHOCUTEIIBHO-
CTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DneMEeHTHI aCTPOHOMHH U acTpodu3u-
KU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPO-

68
TPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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